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SECTION 220010 - PLUMBING GENERAL PROVISIONS 

PART 1 - GENERAL 

1.1 GENERAL 

A. The requirements of the general conditions, the supplementary general conditions, and the 

applicable portions of Division 01 shall apply to this section of the specifications. 

1.2 SCOPE 

A. Provide and install complete and operating plumbing systems in accordance with these 

specifications and accompanying contract drawings. This shall include all required labor, 

materials, equipment, and supervision. 

B. The work shall include but is not limited to the following systems, equipment, materials, and 

labor for a complete system including the following: 

1. Plumbing Fixtures and Equipment 

2. Sanitary, Waste, Vent, and Domestic Water Piping Systems 

3. Condensate Drainage System 

1.3 DEFINITION OF WORK RESPONSIBILITY 

A. All electrical control components including starters required for operation of plumbing equipment 

whether integral or remote shall be furnished and installed under this Contract. Control wiring, 

conduits and accessories for control devices shall be furnished and installed by the Contractor 

who provides the plumbing equipment. 

B. Power wiring from panelboard or similar source through all equipment disconnects to motors or 

heating equipment shall be furnished and installed by the Electrical Contractor. 

C. Equipment disconnect switches, unless otherwise specified or supplied by the equipment supplier 

as an integral part of the equipment shall be furnished and installed by the Electrical Contractor. 

D. All electrical equipment, components, and wiring furnished and installed under this portion of the 

specifications shall conform to all requirements of the applicable portions of the electrical 

specifications. 

E. All structural work needed for support of plumbing equipment or components shall be supplied 

by this contractor unless noted otherwise. 

F. All concrete pads necessary for the support of plumbing equipment or components shall be 

supplied by the contractor who provides the plumbing equipment unless noted otherwise. 

G. All access panels in finished walls or ceilings shall be supplied by this contractor for installation 

by the General Contractor. 
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H. If any changes are required in the installation of mechanical and electrical services to any 

equipment accepted as substitutes to the Basis of Design, the Plumbing Contractor shall be 

responsible for any additional costs incurred or coordination required. 

1.4 RULES AND REGULATIONS 

A. All work shall be performed in accordance with the current adopted rules and regulations of 

authorities having jurisdiction of the local plumbing codes, the utilities having jurisdiction, 2018 

International Plumbing Code, 2018 International Building Code, 2018 International Mechanical 

Code, NFPA Code, PA Uniform Plumbing Code, 2018 International Fire Code, and 2018 

International Gas Code.  

B. All work shall be performed in accordance with the rules and regulations of Pennsylvania 

Department of Labor and Industry, Federal Department of Labor (Occupational Safety and Health 

Administration), and all codes and agencies having jurisdiction. 

C. All construction, design fabrication, tests, rating, and installation shall comply with the rules and 

regulations of all local, state, or national codes and agencies having jurisdiction over this project. 

Any costs involved in complying with these rules and regulations shall be included in original bid 

of this Contractor. 

D. This Contractor shall obtain and pay for all construction and installation permits, certificates, and 

inspection fees relative to his work.  He shall also prepare all specific plans as required by proper 

authorities before acceptance of the work.  Costs incurred in the preparation of such plans shall 

be included in the Contractor’s original bid. 

1.5 DRAWINGS 

A. The accompanying drawings are a part of these specifications and are intended to show 

approximate and relative locations of services and equipment. They shall not be scaled to 

determine exact positions, locations, and clearances. 

B. Due to the diagrammatic layout and small scale of the drawings, certain piping rises, drops, 

offsets, valves, and related specialties are not shown. The Contractor shall provide all piping, 

fittings, valves, and specialties required to insure a complete installation without additional cost 

to the Owner. 

C. All drawings and specifications pertaining to general construction, plumbing, HVAC, sprinkler, 

electrical and other work shall be carefully examined. Where physical interferences with his work 

occur because of his failure to consult other trades, this Contractor shall rearrange his work at his 

own expense. 

1.6 SUBMISSION OF SHOP DRAWINGS, EQUIPMENT, AND MATERIALS 

A. The Contractor shall submit, with a letter of transmittal to the Architect, the quantity of sets of 

shop drawings specified in Division 1 containing all capacities, performances, features, options, 

accessories and technical data of all materials and equipment listed herein. All submittals shall be 

made within 45 days after awarding of the contract. 

B. Refer to Division 1 Specifications. 
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C. All rejected, not approved, or revise and resubmit submittals shall be corrected as directed by the 

Architect and resubmitted in ten (10) sets until approved within (10) days after the original 

submittal was disapproved. No work involving any materials or equipment covered by shop 

drawings shall be started until the respective shop drawings are approved. 

D. None of the items listed under Section 1.2 shall be installed until final approval has been given 

by the Architect. 

E. Identify Project, Contractor, Subcontractor, or supplier pertinent drawing and detail number and 

specification section number, as appropriate on shop drawings. 

F. On shop drawings, apply Contractor's stamp, signed or initialed certifying that review, approval, 

verification of Products required, field dimensions, adjacent construction work, and coordination 

of information is in accordance with the requirements of the Work and Contractor Documents. 

G. On shop drawings, provide space for Contractor and Architect/Engineer review stamps. 

H. Contractors shall include with each submittal/shop drawing, a matrix outlining all items that do 

not match the specified unit. If an item is not listed on the matrix, the submitted unit will be 

assumed to meet all parts of the specification. Contractors will be responsible to ensure the 

specifications are met in full. Items in matrix shall include scheduled performance data vs 

submitted performance data, specified components vs submitted unit components, specified 

construction weight, warranty, etc. vs submitted construction, weight, warranty, etc. 

1.7 COORDINATION OF WORK 

A. Contractor shall coordinate his work with that of other trades. In case of interference or problems 

the Architect shall decide which work is to be relocated, regardless of which is installed first. 

1.8 LOCATION OF EQUIPMENT 

A. All locations of plumbing equipment and pipe connections there to shall be verified by the Owner 

and Architect. The contractor shall verify locations sufficiently in advance of the installation to 

allow uninterrupted progress of the work of all trades. 

B. The Contractor shall prepare dimensioned arrangement drawings at a scale of (1/4" = 1'-0"). 

Layouts represented by these drawings shall be coordinated with all other trades. 

C. This contractor shall obtain approval of all arrangement drawings before continuing his work. 

1.9 MATERIALS AND EQUIPMENT 

A. All materials and equipment, unless otherwise specified, shall be new and of the best quality, 

approved for their specific application 

B. This Contractor shall provide, when required by the Architect, labeled samples of materials to be 

used on the project. Samples shall be submitted for approval by the Architect prior to their 

installation. Provide submittals with color selection charts as applicable. 
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C. All materials and equipment installed by the Contractor shall be securely and rigidly supported 

from or attached to the building structure. 

1.10 WORKMANSHIP 

A. All workmanship shall be done according to the best practices of the trade by qualified and 

competent tradesmen. 

1.11 PROTECTION OF EQUIPMENT 

A. The Contractor shall protect all material and equipment from damage until final acceptance as 

installed. He shall close all openings during construction with temporary plugs and replace all 

damaged items with ones of exact sameness at his expense. 

B. He shall schedule material and systems for delivery in such a pattern that critical pieces of 

equipment may be stored within the building, protected from weather. Where materials are stored 

outside, they must be protected from the elements, damage, theft, and vandalism. 

C. This Contractor shall be responsible for coordinating the procurement of specified materials and 

equipment being supplied by his sub-contractors and suppliers. 

1.12 SCAFFOLDING AND HOISTING 

A. The Contractor shall furnish and erect all scaffolding, hoists, shoring, platforms, railings, ladders, 

and other devices required by local, state, and federal laws to install his systems and equipment. 

Scaffolding and all other equipment shall be removed at completion of the work. 

B. Contractor shall hoist or rig his own material and equipment into place or arrange for the rigging 

of it by others at his expense. 

1.13 FOREMAN 

A. Contractor must provide a competent Foreman, subject to approval of the Architect. The Foreman 

shall be deemed the agent of the Contractor and must be on duty at the building during all working 

hours. 

B. Any instructions or notices given to the Foreman shall have the same force as if given to the 

Contractor in person. 

1.14 EXCAVATION AND BACKFILL 

A. The Contractor shall do all excavation and backfilling and all shoring, sheeting, pumping, and 

other work incidental to excavating as required for his installation. 

B. Backfill shall be made with clear earth free from rocks, frozen earth, debris, or other foreign 

materials. Backfill shall be deposited in uniform layers of not over 8" thick and each layer shall 

be mechanically tamped before the next layer is applied. 
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C. All excavated material remaining after the backfilling operation shall be removed from the site 

by this Contractor. 

D. Any settlement in trench backfill shall be brought to grade, and damage to pavement or slabs 

caused by such settlement shall be repaired at the Contractor's expense. 

E. All ditching, pumping, canvas covers, and other methods required to protect and keep all 

excavation and trenches free from water at all times during the construction period shall be 

furnished, installed, and maintained by the Contractor.  

F. If the trench bottom becomes muddy, all mud shall be removed and replaced by bankrun sand 

and gravel or other suitable material as approved by Architect and compacted to the density of 

the surrounding undisturbed soil. Bottom of trench shall be protected against frost or freezing. 

This Contractor shall provide adequate shoring to protect his and other workmen. Shoring shall 

be maintained until tests of lines is completed. 

G. Trenches that pass under paving or roads and have less than 2' of cover, shall have a load-relieving 

slab over the pipe. Trenches which pass under or within 18" of any wall foundation shall be 

backfilled with concrete mixes 1-part cement, 3-parts sand, and 5-parts coarse aggregate. 

H. All repair of macadam or concrete paving made necessary by work done under this contract shall 

be performed by the General Contractor at the expense of this contractor. All such repairs shall 

match surrounding paving in materials and workmanship. 

1.15 PAINTING 

A. All exposed piping, iron work, and equipment installed under this contract shall be painted (1) 

prime coat and (2) coats of best quality oil paint of color as selected by the Architect. 

B. Unless specifically noted, insulation and piping in ceiling cavity area shall not be painted. 

1.16 CUTTING AND PATCHING 

A. This Contractor shall be responsible for all cutting and patching required for installation of work 

on this project. Cutting and patching methods shall conform to the requirements for new 

construction contained in other sections of this specification. 

1. Patching in surfaces that will remain visible when the project is finished shall be identical 

in appearance to the undisturbed surface. 

2. Patches in fire rated walls, ceilings and floors shall maintain the fire rating of these barriers 

by use of approved materials including special fire rated sealing compounds or materials 

identical to the barrier materials. Refer to the Architectural Specifications for approved 

methods and materials. 

3. Any patching not deemed suitable by the Architect will be replaced by the Owner at the 

expense of the related contractor. 

1.17 WORK SEQUENCE 

A. Refer to Architectural Drawings and Specifications for Phasing Requirements for this Project. 

This Contractor shall plan and coordinate his work in accordance with those requirements.   
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1.18 CLEANING 

A. Upon completion of the installation, thoroughly purge all piping of all obstructions and scale and 

adequately flush all liquid carrying piping to assure a clean system. 

B. Wash all fixtures with soap and water, remove labels and protective covering and clean all grease 

and cutting from plates or polished piping and trim. 

C. Where damage to finish, furnishing or parts of the building results from pipe stoppage or from 

failure to clear and flush piping systems properly, the Contractor shall, at his own expense, 

employ qualified skilled labor to make repairs. 

1.19 OPERATING AND MAINTENANCE INSTRUCTIONS 

A. The Contractor shall prepare for the Owner, (3) hard bound volumes, each containing all operating 

instructions and information necessary for the care and maintenance of the system. These volumes 

shall be complete in every respect and shall include detailed operating instructions for each piece 

of equipment and diagrams for control wiring and piping so arranged and detailed that the 

maintenance staff may trace the control in event of operational malfunctioning. 

B. The Contractor shall submit (1) of the hard-bound volumes to the Architect for approval prior to 

presenting same to Owner. 

C. Printed instructions covering the operation and maintenance of each item of equipment shall be 

posted at locations designated by the Architect. 

D. The Contractor shall provide Project Records Documents in accordance with requirements of 

Division 1. 

1.20 CLEANING AND FINISHING 

A. After all tests have been made and the system proven satisfactory to the Architect, the Contractor 

shall go over the entire project, clean all equipment and material installed by him, and leave in a 

clean and working condition. 

1.21 INSTRUCTION OF EMPLOYEES 

A. At the completion of the work this Contractor shall instruct the employees who shall have charge 

of the equipment in the care, adjustment, and operation of all parts of the system. 

B. At the time designated by the Architect, the equipment manufacturer's engineer shall instruct 

representatives of the Owner in the operation and maintenance of the equipment. 

1.22 GUARANTEE 

A. All work done under these contracts shall be guaranteed by the respective contractors against 

defective materials and faulty workmanship for a period of (1) year from date of acceptance by 

the Owner. 
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B. During such a period, and before the expiration of each such guarantee, contractor shall agree to 

make any and all repairs, adjustments, or replacements which may become necessary, owing to 

initial settlement or shrinkage, defective material, workmanship, or installation. Contractor shall 

perform all routine maintenance in accordance with the equipment manufacturer’s requirements 

after 8 months from substantial completion 

C. He shall further agree to provide all labor and material which may be required and to restore to 

its original condition any adjacent work that he may disturb in making the necessary repairs, 

adjustments, or replacements in order to fulfill this guarantee. 

PART 2 - EXECUTION 

2.1 INSTALLATION 

A. Install equipment to permit removal of components and parts which require periodic replacement 

or maintenance. Arrange pipes, ducts, and equipment to permit access to valves, gauges, starters, 

motors, doors, and access panels. 

B. Provide access panels in equipment, ducts, etc. as required for inspection and maintenance. 

2.2 PIPING INSTALLATION 

A. In general, piping shall be exposed in equipment rooms, and concealed in all finished rooms. 

Where piping is exposed, it shall be run to allow maximum headroom consistent with proper 

pitch. No piping or ductwork shall cross below the head of any window or door. 

B. Exposed piping, ducts, conduits, and/or appurtenances indicated on the inside of buildings, shall 

be installed parallel to the building lines. All piping shall be kept as close as possible to the 

ceilings and walls, and columns, to take up the minimum amount of space. 

C. All work shall be arranged and installed as high as possible to prevent obstruction of window 

areas, and to give adequate clearance and access for operation and maintenance. 

2.3 SLEEVES 

A. Where pipes or ducts pass through concrete or masonry walls or concrete floors, they shall be 

protected through the full depth of the construction with galvanized sleeves; same to be at least 

one size larger than the pipe or duct plus insulation. 

B. Where sleeves occur in concrete floors, the top of sleeve shall be flush with finished floor line, 

and the end shall be filed to a smooth round finish. 

C. This Contractor shall supply all pipe sleeves and shall inform general contractor of exact sleeve 

locations in time for their incorporation onto the concrete forms or masonry work. 

D. Any cutting and patching in masonry or concrete made necessary by failure to adequate 

coordinate with the general contractor shall be done by the General Contractor at his expense. 
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E. The space between pipes/ducts and sleeves shall be caulked airtight with a non-combustible 

inorganic material. 

2.4 UNIONS 

A. Unions shall be provided at all connections to each piece of equipment and on both sides of all 

automatic valves, and devices which requires removal for maintenance. No unions are to be 

placed in a location which will be inaccessible after the completion of the project. 

B. Unions of copper tubing shall be 200 lbs. SWP brass ground joint. 

C. Unions for steel pipe shall be 250 lbs. SWP, malleable iron with brass to iron seat. 

2.5 CLEARANCE 

A. All piping, including valves and fittings shall be installed to provide the following minimum 

clearances between the finish coverings, adjacent pipe and/or conduits: 2" between for piping 

services and 6" between piping services and electrical conduits. 

2.6 INCREASES AT ROOF 

A. All soil, vent and waste stacks shall be increased to a minimum of 3" in size immediately before 

such pipes extend through the roof. All stacks extending through the roof shall finish at least 2' 

above the roof level. 

2.7 SHOCK ABSORBERS 

A. Furnish and install absorbers where shown on the drawings and where required for proper system 

operation. 

2.8 ESCUTCHEON PLATES 

A. All piping passing through walls, ceilings, and floors shall be provided with escutcheon plates 

securely fastened in place. Where installed on piping in finished areas they shall be chrome plated. 

2.9 ACCESS PANELS 

A. Removable panels shall be located to provide easy access to all concealed plumbing accessories 

that may require adjustments or maintenance, such as valves, water hammer arresters, traps, 

strainers, cleanouts, or others. 

B. Access panels in finished wall or ceiling surfaces shall be furnished by this Contractor for 

installation by the General Contractor. 

C. This Contractor shall pay for any work made necessary by his failure to inform other trades of 

access panel locations. 
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2.10 APPLICATIONS OF INSULATION AND COVERING 

A. No covering shall be installed by the Contractor until the piping and ducts have been approved 

by the Architect/ Engineer. 

2.11 PIPING UNDER FLOORS 

A. Wherever piping, conduits and associated materials is run under a floor slab on grade, the work 

is to be installed after the sub-grade has been brought to the proper level. The work shall then be 

installed and backfilled, allowed to settle, and refilled before placing crushed stone fill. 

B. Water pipe installed under floor shall be installed in a schedule 40 PVC pipe conduit sleeve. 

2.12 INSERTS 

A. Except as noted, provide box type inserts for all hangers and supports intended to suspend piping 

or light weight equipment from new concrete construction. Fasten all inserts to the form work 

before concrete is poured. Inserts to be Grinnell Figure No. 282 or Figure No. 279 depending 

upon the maximum load to be carried. 

B. No toggle bolts, expansion screw anchors or similar imbedded hanger supports shall be used in 

new construction. 

2.13 CHASES AND OPENINGS IN FLOORS AND WALLS 

A. It shall be the duty of the Contractor requiring chases, openings or the placement of any sleeves, 

anchors, and supports required for his work, whether or not shown on the drawings, to advise the 

respective Contractors accordingly, prior to or at the time of pouring concrete slabs, beams or the 

building of walls, etc. He shall furnish all such sleeves, anchors, and supports in place, and all 

necessary information for the proper location of said chases or openings. 

B. If a contractor shall fail to observe and comply with those requirements, he shall cut at his own 

expense, after receiving the consent of the Architect, such chases or openings as may be necessary 

and proper, providing and building in place all lintels required by these openings, doing the 

necessary patching and rebuilding of the work required under the direction of the respective 

Contractors and he shall be responsible for all loss or delay resulting therefrom. 

2.14 LUBRICATION 

A. The contractor shall provide all oil for the operation of all equipment until acceptance. The 

Contractor shall run in all bearings and, after they are run in, drain all oil from the bearings, flush 

out all bearings, and refill with new oil. The Contractor shall be held responsible for all damage 

to bearings while the equipment is being operated by him up to the date of acceptance of the 

equipment. The contractor shall be required to protect all bearings during installation and shall 

thoroughly grease steel shafts to prevent corrosion. All motors and other equipment shall be 

provided with covers as required for proper protection during construction. 
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2.15 JOINTS AND CONNECTIONS 

A. Screwed Connections - All joints made in screwed pipe shall be made with red lead or pipe 

compound applied to the threaded end of the pipe and not applied within the fitting. Threads shall 

be cut straight and true with sections reamed and cleaned before installation. 

END OF SECTION 220010 
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SECTION 220100 - PLUMBING GENERAL EQUIPMENT 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Flexible Pipe Connectors 

B. Pipe and Equipment Hangers and Supports  

C. Sleeves and Seals  

D. Flashing and Sealing Equipment and Pipe Stacks  

E. Nameplates  

F. Tags  

G. Stencils  

H. Pipe Markers  

1.2 REFERENCES 

A. ASME - B40.1 - Gauges - Pressure Indicating Dial Type - Elastic Element 

B. ASTM E1 - Specification for ASTM Thermometers 

C. ASTM E77 - Verification and Calibration of Liquid-in-Glass Thermometers 

D. UL 393 - Indicating Pressure Gauges for Fire and Protection Services 

E. ASTM F708 - Design and Installation of Rigid Pipe Hangers 

F. MSS SP58 - Pipe Hangers and Supports - Materials, Design and Manufacturer 

G. MSS SP69 - Pipe Hangers and Supports - Selection and Application 

H. MSS SP89 - Pipe Hangers and Supports - Fabrication and Installation Practices 

I. NEMA MG 1 - Motors and Generators 

J. NFPA 70 - National Electrical Code 

K. ASME A13.1 - Scheme for the Identification of Piping Systems 
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1.3 SUBMITTALS 

A. Submit in accordance with provisions of Section 220010. 

B. Product Data: 

1. Flexible Pipe Connectors:  Indicate maximum temperature and pressure rating, face-to-

face length, live length, hose wall thickness, hose convolutions per foot and per assembly, 

fundamental frequency of assembly, braid structure, and total number of wires in braid. 

2. Expansion Joints:  Indicate maximum temperature and pressure rating, and maximum 

expansion compensation. 

3. Gauges and Meters:  Provide list which indicates use, operating range, total range, and 

location for manufactured components. 

4. Supports and Anchors:  Provide manufacturers catalog data including load capacity. 

5. Motors:  Provide wiring diagrams with electrical characteristics and connection 

requirements. 

6. Mechanical Identification:  Provide manufacturers catalog literature for each product 

required. 

7. Vibration Isolation:  Provide schedule of vibration isolator type with location and load on 

each. 

C. Shop Drawings:  Indicate inertia bases and locate vibration isolators, with static and dynamic load 

on each. 

1.4 REGULATORY REQUIREMENTS 

A. Conform to applicable electrical code. 

B. Products Requiring Electrical Connection:  Listed and classified by Underwriters' Laboratories, 

Inc., as suitable for the purpose specified and indicated. 

1.5 PERFORMANCE REQUIREMENTS FOR PIPING EXPANSION COMPENSATION 

A. Provide structural work and equipment required to control expansion and contraction of piping. 

Verify that anchors, guides, and expansion joints provided, adequate protect system. 

PART 2 - PRODUCTS 

2.1 FLEXIBLE PIPE CONNECTORS 

A. Steel Piping: 

1. Manufacturers: 

a. Flexonics Model 400 

b. Mason Model BSS 

c. Keflex Model KFCS 

2. Inner Hose: Stainless Steel 

3. Exterior Sleeve: Single braided stainless steel 

4. Pressure Rating:  200 psig WOG and 250F 

5. Joint: As specified for pipe joints 

6. Size: Use pipe sized units 
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7. Maximum offset: 3/4" on each side of installed center line 

B. Copper Piping: 

1. Manufacturers: 

a. Flexonics Model 300 

b. Mason Model BBF 

c. Keflex Model KFCB 

2. Inner Hose: Bronze 

3. Exterior Sleeve: Braided bronze 

4. Pressure Rating:  200 psig WOG and 250F 

5. Joint: As specified for pipe joints 

6. Size: Use pipe sized units 

7. Maximum offset: 3/4" on each side of installed center line 

2.2 PIPE HANGERS AND SUPPORTS 

A. Manufacturers: 

1. Grinnell 

2. Other acceptable manufacturers offering equivalent products. 

a. or accepted substitute 

B. Plumbing Piping - DWV: 

1. Conform to ASTM F708, MSS SP58, MSS SP69, MSS SP89. 

2. Hangers for Pipe Sizes 1/2" to 1-1/2": Malleable iron adjustable swivel, split ring. 

3. Hangers for Pipe Sizes 2" and Over: Carbon steel, adjustable, clevis. 

4. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods. 

5. Wall Support for Pipe Sizes to 3": Cast iron hook. 

6. Wall Support for Pipe Sizes 4" and Over: Welded steel bracket and wrought steel clamp. 

7. Vertical Support: Steel riser clamp. 

8. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete 

pier or steel support. 

9. Copper Pipe Support: Carbon steel ring, adjustable, copper plated. 

C. Plumbing Piping - Water: 

1. Conform to ASTM F708, MSS SP58, MSS SP69, MSS SP89. 

2. Hangers for Pipe Sizes 1/2" to 1-1/2": Malleable iron adjustable swivel, split ring. 

3. Hangers for Cold Pipe Sizes 2" and Over: Carbon steel, adjustable, clevis. 

4. Hangers for Hot Pipe Sizes 2" to 4": Carbon steel, adjustable, clevis. 

5. Hangers for Hot Pipe Sizes 6" and Over: Adjustable steel yoke, cast iron roll, double 

hanger. 

6. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods. 

7. Multiple or Trapeze Hangers for Hot Pipe Sizes 6" and Over: Steel channels with welded 

spacers and hanger rods, cast iron roll. 

8. Wall Support for Pipe Sizes to 3": Cast iron hook. 

9. Wall Support for Pipe Sizes 4" and Over: Welded steel bracket and wrought steel clamp. 

10. Wall Support for Hot Pipe Sizes 6" and Over: Welded steel bracket and wrought steel 

clamp with adjustable steel yoke and cast-iron roll. 

11. Vertical Support: Steel riser clamp. 

12. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, 

and concrete pier or steel support. 
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13. Floor Support for Hot Pipe Sizes to 4": Cast iron adjustable pipe saddle, lock nut, nipple, 

floor flange, and concrete pier or steel support. 

14. Floor Support for Hot Pipe Sizes 6" and Over: Adjustable cast iron roll and stand, steel 

screws, and concrete pier or steel support. 

15. Copper Pipe Support: Carbon steel ring, adjustable, copper plated. 

2.3 PIPE HANGER ACCESSORIES 

A. Hanger Rods: Mild steel threaded both ends, threaded one end, or continuous threaded. 

2.4 INSERTS 

A. Manufacturers: 

1. Grinnell 

2. Other acceptable manufacturers offering equivalent products. 

a. or accepted substitute. 

B. Inserts: Malleable iron case of steel shell and expander plug for threaded connection with lateral 

adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to suit threaded 

hanger rods. 

2.5 FLASHING 

A. Metal Flashing: 26-ga galvanized steel. 

B. Metal Counterflashing: 22-ga galvanized steel. 

C. Flexible Flashing: 47 mil thick sheet butyl; compatible with roofing. 

D. Caps: Steel, 22-ga minimum; 16-ga at fire resistant elements. 

2.6 SLEEVES 

A. Sleeves for Pipes Through Non-fire Rated Floors:  18-ga galvanized steel. 

B. Sleeves for Pipes Through Non-fire Rated Beams, Walls, Footings, and Potentially Wet Floors:  

Steel pipe or 18-ga galvanized steel. 

C. Sleeves for Pipes Through Fire Rated and Fire Resistive Floors and Walls, and Fire Proofing: 

Prefabricated fire rated sleeves including seals, UL listed. 

D. Sleeves for Rectangular Ductwork:  Galvanized steel. 

E. Firestopping Insulation: Glass fiber type, non-combustible. 

F. Sealant: Acrylic. 
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2.7 TAGS 

A. Plastic Tags: Laminated three-layer plastic with engraved black letters on light contrasting 

background color. Tag size minimum 1-1/2" diameter. 

B. Chart:  Typewritten letter size list in anodized aluminum frame. Room numbers shall correspond 

to Owners room numbering system. 

2.8 STENCILS 

A. Stencils: With clean cut symbols and letters of following size: 

1. 3/4" to 1-1/4" Outside Diameter of Insulation or Pipe:  8" long color field, 1/2" high letters. 

2. 1/2" to 2" Outside Diameter of Insulation or Pipe: 8" long color field, 3/4" high letters. 

3. 2-1/2" to 6" Outside Diameter of Insulation or Pipe: 12" long color field, 1-1/4" high letters. 

4. 8 to 10" Outside Diameter of Insulation or Pipe: 24" long color field, 2-1/2" high letters. 

5. Over 10" Outside Diameter of Insulation or Pipe: 32" long color field, 3-1/2" high letters. 

B. Stencil Paint: Semi- gloss enamel, colors conforming to ASME A13.1. 

2.9 PIPE MARKERS 

A. Color: Conform to ASME A13.1. 

B. Plastic Pipe Markers: Factory fabricated, flexible, semi- rigid plastic, preformed to fit around pipe 

or pipe covering; minimum information indicating flow direction arrow and identification of fluid 

being conveyed. 

C. Plastic Tape Pipe Markers: Flexible, vinyl film tape with pressure sensitive adhesive backing and 

printed markings. 

D. Underground Plastic Pipe Markers: Bright colored continuously printed plastic ribbon tape, 

minimum 6" wide by 4 mil thick, manufactured for direct burial service. 

2.10 FIRE STOPPING 

A. Acceptable Manufacturer: 

1. EGS Nelson Firestop Product 

2. 3M 

3. Accepted substitute 

B. Products: 

1. Nelson ES1399 Elastomeric Sealant:  Water based acrylic latex, endothermic fire 

protective sealant. It is used for applications of through firestop penetrations and in 

construction joints. It is available in two grades, N/S (Non-Sag) for wall and overhead 

installations, and S/L (Self-Leveling) for floor installations. 

2. Nelson WRS+ Firestop Wrap Strips:  To be used as a wraparound PVC type pipe. After 

the pipe is covered with the correct number of wraps the WRS+ is covered with a field cut 

and fabricated collar cover used in conjunction with CLK or FSP which provide a smoke 

seal. 
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3. Nelson PCS Pipe Choke System Collars:  To be used on PVC type pipes and conduits to 

produce an immediate smoke and fire seal. Each PCS is pre-filled with a highly 

intumescent pliable putty material. Collars are furnished in exact sizes from 1.5" to 4". 

Collars are UL System Classified for through penetrations of drywall or concrete/masonry 

assemblies. 

4. Nelson LBS+ Firestop Latex Based Sealant:  A one part “Latex-Water Based” Intumescent 

caulk that is of a non-sag formulation for use in all applications, wall, floor and overhead. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Mechanical Identification: 

1. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive. Apply 

with sufficient adhesive to ensure permanent adhesion and seal with clear lacquer. 

2. Install tags with corrosion resistant chain. 

3. Apply stencil painting in accordance with industry standards. 

4. Install plastic pipe markers in accordance with manufacturer's instructions. 

5. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's 

instructions. 

6. Install underground plastic pipe markers 6 to 8" below finished grade, directly above buried 

pipe. 

7. Identify air handling units, heat pump, pumps, heat transfer equipment, tanks, and water 

treatment devices with stencil painting. Small devices, such as in-line pumps, may be 

identified with tags. 

8. Identify control panels and major control components outside panels with plastic 

nameplates. 

9. Identify thermostats relating to terminal boxes or valves with nameplates. 

10. Identify valves in main and branch piping with tags. 

11. Identify air terminal units and radiator valves with numbered tags. 

12. Tag automatic controls, instruments, and relays. Key to control schematic. 

13. Identify piping, concealed or exposed, with plastic pipe markers. Use tags on piping 3/4" 

diameter and smaller. Identify service, flow direction, and pressure. Install in clear view 

and align with axis of piping. Locate identification not to exceed 20' on straight runs 

including risers and drops, adjacent to each valve and Tee, at each side of penetration of 

structure or enclosure, and at each obstruction. 

14. Identify ductwork with stenciled painting. Identify with air handling unit identification 

number and area served. Locate identification at air handling unit, at each side of 

penetration of structure or enclosure, and at each obstruction. 

15. Provide ceiling tacks to locate valves or dampers above T-bar type panel ceilings. Locate 

in corner of panel closest to equipment. 

16. Provide Valve Identification Chart. Post framed chart in Boiler Room. 

B. Inserts: 

1. Provide inserts for placement in concrete formwork. 

2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams. 

3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4". 

4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface. 
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5. Where inserts are omitted, drill through concrete slab from below and provide through-bolt 

with recessed square steel plate and nut above slab. 

C. Pipe Hangers and Supports: 

1. Support horizontal piping as scheduled. 

2. Install hangers to provide minimum 1/2" space between finished covering and adjacent 

work. 

3. Place hangers within 12" of each horizontal elbow. 

4. Use hangers with 1-1/2" minimum vertical adjustment. 

5. Support horizontal cast iron pipe adjacent to each hub, with 5' maximum spacing between 

hangers. 

6. Support vertical piping at every floor. Support vertical cast iron pipe at each floor at hub. 

7. Where several pipes can be installed in parallel and at same elevation, provide multiple or 

trapeze hangers. 

8. Support riser piping independently of connected horizontal piping. 

9. Provide copper plated hangers and supports for copper piping. 

10. Design hangers for pipe movement without disengagement of supported pipe. 

11. Provide additional supports for heavy valves and specialties and provide sway bracing 

where needed. 

12. Prime coat exposed steel hangers and supports. Hangers and supports located in crawl 

spaces, pipe shafts, and suspended ceiling spaces are not considered exposed. 

13. Insulation protection saddles shall be installed at all pipe hangers and supports for insulated 

lines. Saddles shall be rolled with a radius to suit the insulation O.D. Saddles shall be #16-

ga galvanized steel and shall be 8" long. 

D. Flashing: 

1. Provide flexible flashing and metal counterflashing where piping and ductwork penetrate 

weather or waterproofed walls, floors, and roofs. 

2. Flash vent and soil pipes projecting 3" minimum above finished roof surface with lead 

worked one 1" minimum into hub, 8" minimum clear on sides with 24" x 24" sheet size. 

For pipes through outside walls, turn flanges back into wall and caulk, metal counterflash, 

and seal. 

3. Flash floor drains in floors with topping over finished areas with lead, 10" clear on sides 

with minimum 36 x 36" sheet size. Fasten flashing to drain clamp device. 

4. Seal floor, shower and mop sink drains watertight to adjacent materials. 

5. Provide acoustical lead flashing around ducts and pipes penetrating equipment rooms, 

installed in accordance with manufacturer's instructions for sound control. 

6. Provide curbs for mechanical roof installations 12" minimum high above roofing surface. 

Flash and counterflash with sheet metal; seal watertight. Attach counter-flashing 

mechanical equipment and lap base flashing on roof curbs. Flatten and solder joints. 

7. Adjust storm collars tight to pipe with bolts, caulk around top edge. Use storm collars above 

roof jacks. Screw vertical flange section to face of curb. 

E. Sleeves: 

1. Set sleeves in position in formwork. Provide reinforcing around sleeves. 

2. Size sleeves large enough to allow for movement due to expansion and contraction. Provide 

for continuous insulation wrapping. 

3. Extend sleeves through floors 1" above finished floor level. Caulk sleeves. 

4. Where piping or ductwork penetrates floor, ceiling, or wall, close off space between pipe 

or duct and adjacent work with fire stopping insulation and caulk airtight. Provide close 

fitting metal collar or escutcheon covers at both sides of penetration. 
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5. Install chrome plated steel escutcheons at finished surfaces. 

3.2 MANUFACTURER'S FIELD SERVICES 

A. Prepare and start systems under provisions of Section 220010 and in accordance with the 

requirements of the Commissioning Agent. 

3.3 SCHEDULES 

A. Supports and Hangers: 

HANGER ROD 

PIPE SIZE    MAX. HANGER SPACING (FT)   DIAMETER 

Inches   Horizontal Vertical    Inches  

1/2 to 1-1/4 6  10    3/8  

1-1/4 to 2  10  10    3/8  

2-1/2 to 3 10  10    1/2  

4 to 5   10  10    5/8  

6  10  10    3/4 

8 to 12  10  10      7/8  

14 and Over  10  10    1  

PVC (All Sizes)  4      3/8  

C.I. Bell and 

Spigot (or No-Hub)  5   15    3/4 

and at Joints  

END OF SECTION 220100 
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SECTION 220250 - PLUMBING INSULATION  

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Piping Insulation 

B. Jackets and Accessories  

C. Covering 

D. Insulation Jackets 

1.2 REFERENCES 

A. American Society for Testing and Materials (ASTM) 

B. National Fire Protection Association (NFPA) 

C. Underwriters Laboratories (UL) 

D. Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA) 

E. ASHRAE Standard 90A-1980 

1.3 SUBMITTALS 

A. Submit in accordance with provisions of Section 220010. 

B. Product Data:  Provide product description, list of materials and thickness for each service, and 

locations. 

1.4 QUALITY ASSURANCE 

A. Materials: Flame spread/smoke developed rating of 25/50 or less in accordance with ASTM E84, 

NFPA 255, UL 723. 

PART 2 - PRODUCTS 

2.1 PIPING 

A. Manufacturers: 

1. Owens-Corning 

2. Johns Manville 

3. Certainteed 
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4. Armstrong 

5. PPG 

2.2 DOMESTIC WATER PIPING INSULATION 

A. All domestic hot and cold-water pipes, fittings, flanges, and valves shall be insulated with heavy 

density fiberglass insulation similar to Owens/Corning Fiberglass 24ASJ/SSL pipe insulation or 

equal with all service jacket, self-sealing lap and UL listed. Insulation shall have flame spread 

rating of 25 or less when tested by ASTM E-84 method. 

2.3 CONDENSATE WATER PIPING 

A. All aboveground interior condensate pipes and fittings shall be insulated with nominal 1/2" wall 

thickness heavy density fiberglass insulation similar to Owens/Corning Fiberglass 24ASJ/SSL 

pipe insulation or equal with all service jacket, self-sealing lap and UL listed. Insulation shall 

have flame spread rating of 25 or less and a maximum smoke developed rating of 50 when tested 

by ASTM E-84 method. 

B. Optional pipe insulation shall be 1/2" thick Armaflex insulation. (Concealed areas only). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that piping, equipment, materials, have been tested before applying insulation materials. 

B. Verify that surfaces are clean, foreign material removed, and dry. 

3.2 INSTALLATION 

A. Install materials in accordance with manufacturer's instructions. 

B. On exposed piping, locate insulation and cover seams in least visible locations. 

C. Insulated pipes and equipment conveying fluids below ambient temperature: 

1. Provide vapor barrier jackets, factory applied, or field applied. 

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as 

adjacent pipe. 

3. PVC fitting covers shall be used. 

4. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations. 

5. Insulate entire system including fittings, valves, unions, flanges, strainers, flexible 

connections, and expansion joints. 

D. For insulated pipes and equipment conveying fluids above ambient temperature: 

1. Provide standard jackets, with vapor barrier, factory applied, or field applied. 

2. Insulate fittings, joints, and valves with insulation of like material and thickness as 

adjoining pipe. 

3. PVC fitting covers shall be used. 
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E. For heat traced piping, insulate fittings, joints, and valves with insulation of like material, 

thickness, and finish as adjoining pipe. Size large enough to enclose pipe and heat tracer. Cover 

with aluminum jacket with seams located on bottom side of horizontal piping. 

F. Cover hydrous calcium silicate insulation or Fiberglass Industrial Insulation Board with metal 

mesh and finish with heavy coat of insulating cement. 

G. Do not insulate over nameplate or ASME stamps. Bevel and seal insulation around such. 

H. Install insulation for equipment requiring access for maintenance, repair, or cleaning, in such a 

manner that it can be easily removed and replaced without damage. 

I. For exterior applications, provide insulation with vapor barrier jacket. Cover with caulked 

aluminum jacket with seams located on bottom side of horizontal duct section. 

J. Insulation including finishes and adhesive on the exterior surfaces of ducts and equipment shall 

have a flame spread rating of 25 or less and a smoke developed rating of 50 or less as determined 

by an independent testing laboratory in accordance with NFPA 255-1972 as required by NFPA 

90A. Smoke development rating for pipe insulation shall not exceed 50. 

K. Plumbing piping shall be insulated with thickness of insulation indicated below: 

1. Cold Water: 

a. Up to 1-1/4" pipe size – 0.5" 

b. 1-1/2” and larger pipe size – 1.0"  

2. Hot Water/HW Recirc: 

a. Up to 1-1/4" pipe size – 1.0" 

b. 1-1/2” and larger pipe size – 1.5" 

END OF SECTION 220250 
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SECTION 220410 - PLUMBING PIPING & SPECIALTIES 

PART 1 - GENERAL 

1.1 SECTION INLCUDES 

A. Pipe and Pipe Fittings 

B. Valves 

C. Sanitary Sewer Piping System 

D. Domestic Water Piping System 

E. Floor Drains 

F. Hydrants 

G. Water Hammer Arresters 

H. Cleanouts 

I. Condensate Piping Systems 

1.2 REFERENCES 

A. ANSI B31.1 - Power Piping 

B. ASME - Boiler and Pressure Vessel Code 

C. ASME B16.3 - Malleable Iron Threaded Fittings 

D. ASME B16.18 - Cast Bronze Solder-Joint Pressure Fittings 

E. ASME B16.22 - Wrought Copper and Bronze Solder-Joint Pressure Fittings 

F. ASME B16.23 - Cast Copper Alloy Solder-Joint Drainage Fittings - DWV 

G. ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder Joint Drainage Fittings - 

DWV 

H. ASTM A47 - Ferritic Malleable Iron Castings 

I. ASTM A53 - Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and Seamless 

J. ASTM A74 - Cast Iron Soil Pipe and Fittings 

K. ASTM A120 - Pipe, Steel, Black and Hot-Dipped Zinc Coated (Galvanized), Welded and 

Seamless, for Ordinary Uses 
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L. ASTM A234 - Pipe Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and Elevated 

Temperatures 

M. ASTM B32 - Solder Metal 

N. ASTM B88 - Seamless Copper Water Tube 

O. ASTM C564 - Rubber Gaskets for Cast Iron Soil Pipe and Fittings 

P. ASTM D3033 - Type PSP Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings 

Q. ASTM D3034 - Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings 

R. ASTM F477 - Elastomeric Seals (Gaskets) for Joining Plastic Pipe 

S. AWWA C111- Rubber-Gasket Joints for Ductile Iron and Gray-Iron Pressure Pipe and Fittings 

T. AWWA C651 - Disinfecting Water Mains 

U. CISPI 301 - Cast Iron Soil Pipe and Fittings for Hubless Cast Iron Sanitary Systems 

V. NFPA 54 - National Fuel Gas Code 

1.3 SUBMITTALS 

A. Submit in accordance with provisions of Section 220010. 

B. Product Data:  Provide data on pipe materials, pipe fittings, valves, specialties, and accessories. 

Provide manufacturers catalog information. Indicate valve data and ratings. 

PART 2 - PRODUCTS 

2.1 SANITARY SEWER PIPING, BURIED 

A. Cast Iron Pipe: ASTM A74 service weight. 

1. Fittings: Cast iron. 

2. Joints: Hub-and-spigot, CISPI HSN compression type with ASTM C564 neoprene gaskets. 

B. PVC Pipe:  ASTM D2665 (if approved by local authority, Schedule 40, solid wall). 

1. Fittings:  PVC 

2. Joints:  ASTM D2855, solvent weld with ASTM D2564 solvent cement. 

3. Not allowed for kitchen piping. 

2.2 SANITARY SEWER PIPING, ABOVE GRADE, DRAIN AND VENT 

A. Cast Iron Pipe: ASTM A74, service weight. 

1. Fittings: Cast iron. 

2. Joints: ASTM C564, neoprene gasket system. 
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B. Cast Iron Pipe: CISPI 301, hubless, service weight. 

1. Fittings: Cast iron. 

2. Joints: Neoprene gaskets and stainless-steel clamp-and-shield assemblies. 

C. PVC Pipe:  ASTM D2665 (If approved by local authority), schedule 40, solid wall. 

1. Fittings:  PVC. 

2. Joints:  ASTM D2855, solvent weld with ASTM D2564 solvent cement. 

3. Not allowed for installation in any ceiling plenum areas. 

4. Not allowed for kitchen piping upstream of the grease interceptor, except for sanitary vent 

piping not in a ceiling plenum area. 

2.3 WATER PIPING, ABOVE GRADE GROUND 

A. Copper Tubing: ASTM B88, Type L, hard drawn.  

1. Fittings: ASME B16.18, cast bronze or ASTM B16.22 wrought copper and bronze. 

2. Joints: ASTM B32, solder, (No lead) ASTM B828 

3. NSF 61-G 

2.4 CONDENSATE PIPING 

A. Copper Tube: ASTM B88, Type L hard drawn. 

1. Fittings: ASME B16.23, cast bronze or ASME B16.29, wrought copper. 

2. Joints: ASTM B32, solder, Grade 95TA. 

B. PVC Pipe: ASTM D2665 (concealed areas only) (PVC piping is not permitted in any type of 

plenum space) 

1. Fittings: PVC 

2. Joints: ASTM D2855, solvent weld. 

2.5 BALL VALVES 

A. Manufacturers: 

1. Up to and Including 3 Inches: 

a. Nibco 

b. Crane 

c. Stockham 

B. Up to and including 3": Bronze two-piece body, bronze ball, Teflon seats and stuffing box ring, 

lever handle with balancing stops, conventional port, solder, or threaded ends. 

C. Comply with NSF 61, Section 9. 

2.6 CLEANOUTS 

A. Manufacturers: 

1. Zurn 

2. Wade 

3. Smith 

4. Ancon 
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B. Exterior Surfaced Areas:  Round heavy-duty dura-coated cast iron body with gas and watertight 

ABS tapered thread plug and round scoriated cover and frame, cast nickel bronze access frame 

and non-skid cover.  

C. Interior Finished Floor:  Dura-Coated cast iron, two-piece body with double drainage flange, 

weep holes, and adjustable nickel-bronze strainer, round with scoriated cover, with gas and 

watertight ABS tapered thread plug.  

D. Interior Finished Wall Areas: Line type with lacquered cast iron body and round epoxy coated 

gasketed cover, and round stainless-steel access cover secured with machine screw. 

2.7 HYDRANT (WH-1) 

A. Wall hydrants shall be Zurn #1320 encased non-freeze, anti-siphon, automatic draining type and 

shall have 3/4" solder inlet, 3/4" thread hose connection. Hydrants shall be constructed of copper 

casing, bronze interior parts with 1/2 turn ceramic disc cartridge, integral backflow preventer, 

stainless steel box and hinged cover with operating key lock. 

2.8 FLOOR DRAIN (FD-1) 

A. Furnish and install floor drain model Z415B as manufactured by Zurn. Unit shall have durable 

cast iron body, nickel bronze adjustable strainer and inside caulk outlet. Contractor shall install 

with deep seal P-trap and Proset trap guard. Trap guard shall be compatible with floor drain and 

sized to match sanitary piping. 

2.9 WATER HAMMER ARRESTER 

A. Water hammer arresters shall be the Hydra-Rester as manufactured by Sioux Chief 

Manufacturing Company or equal. Arresters shall be of the piston type with a seamless, Type L 

copper chamber and have a permanent PSI air charge above a two O-ring piston. Unit shall be 

certified and sized by PDI-WH201 and ASSE-1010 and carry an unconditional lifetime of the 

system warranty. Arresters shall be installed per manufacturer’s installation instructions. 

2.10 STEEL PRODUCTS 

A. All steel products shall be manufactured in the United States with US Steel only. Paperwork will 

be required as proof of compliance. 

2.11 APPROVED EQUALS  

A. The following are approved equals providing they meet specifications: 

1. Drains, Hydrants –Wade, Smith, Watts, Josam – US Steel Material Only. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that excavations are to required grade, dry, and not over-excavated. 
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B. Ream pipe and tube ends. Remove burrs.  

C. Remove scale and dirt, on inside and outside, before assembly. 

D. Prepare piping connections to equipment with flanges or unions. 

3.2 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Provide non-conducting dielectric connections wherever jointing dissimilar metals. 

C. Route piping in orderly manner and maintain gradient. 

D. Install piping to conserve building space and not interfere with use of space. 

E. Group piping whenever practical at common elevations. 

F. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 

equipment. 

G. Provide clearance for installation of insulation and access to valves and fittings. 

H. Provide access where valves and fittings are not exposed.  

I. Establish elevations of buried water piping outside the building to ensure not less than 3' of cover. 

J. Where pipe support members are welded to structural building framing, scrape, brush clean, and 

apply one coat of zinc rich primer to welding. 

K. Provide support for utility meters in accordance with requirements of utility companies. 

L. Install bell and spigot pipe with bell end upstream. 

M. Install valves with stems upright or horizontal, not inverted. 

N. Install unions downstream of valves and at equipment or apparatus connections. 

O. Install gate or ball valves for shut-off and to isolate equipment, part of systems, or vertical risers. 

P. Install ball valves for throttling, bypass, or manual flow control services. 

Q. Horizontal drainage lines shall be laid to a uniform pitch of 1/4" per foot, if practical, but in no 

case less than 1/8" to the foot, except where otherwise specifically detailed on the drawings. Each 

length of pipe and each fitting shall be inspected for defects before installation. Any defective 

pipe or fitting damaged during or after installation shall be replaced. Each length of pipe shall be 

laid to bring the inverts to the required line and grade. No stretch of joints will be allowed. All 

piping shall be installed to a true straight line. Piping shall be bedded on firm earth foundation of 

uniform density carefully shaped to fit the lower section of pipe. Each section of pipe shall have 

a full bearing along its entire length, except at joints where clearance shall be allowed for making 

up joints. Any length which shows settlement after laying or which is not in true alignment shall 



Lebanon County Municipal Building – Phase 2 Renovations B+H 22-038 

Lebanon County 

PLUMBING PIPING & SPECIALTIES  220410-6 

be taken up and reset. Under track or roads, the piping shall be run in a standard weight steel pipe 

sleeve. 

R. Slope water piping and arrange to drain at low points. 

S. Cleanouts shall be installed where indicated on the drawings and at all bends, angles, upper 

terminals, and not over 50' apart in any lineal run of piping. All cleanouts shall be accessible. 

T. All horizontal sanitary vent piping shall be sloped a minimum of 1/4" per ft. 

U. All underground sanitary piping shall be minimum 2" size. 

V. Water hammer arrestors shall conform to ASSE 1010. 

W. All changes of directions hall be made with fittings per IPC (International Plumbing Code). 

X. Provide temperature and pressure relief valves per ANSI Z21.22. 

3.3 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM 

A. Prior to starting work, verify system is complete, flushed, and clean. 

B. Ensure PH of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or soda 

ash) or acid (hydrochloric). 

C. Inject disinfectant, free chlorine in liquid, powder, tablet, or gas form, throughout system to obtain 

50 to 80 mg/L residual. 

D. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15% 

of outlets. 

E. Maintain disinfectant in system for 24 hours. 

F. If final disinfectant residual tests less than 25 mg/L, repeat treatment. 

G. Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L. 

H. Take samples no sooner than 24 hours after flushing from outlets and from water entry and 

analyze in accordance with AWWA C651. 

3.4 OPERATING ADJUSTMENTS 

A. All flush valves shall be adjusted for quiet operation and to pass the required amount of water for 

the proper flushing action. 

3.5 TEST OF WATER SUPPLYING SYSTEM 

A. At the completion of the work, the water supply system must be tested to do a hydrostatic pressure 

of 50 pounds over the working pressure but not less than 100 pounds to the square inch. 
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B. Any water piping run in chases, in walls, or in any way concealed by structural work must be 

tested to above pressure and proven tight before the pipes are concealed. 

3.6 TESTS OF PLUMBING AND DRAINAGE SYSTEMS 

A. The entire system of soil, waste, drain and vent piping must be tested with water or air, as 

hereinafter described, and proved tight to the satisfaction of representatives of Architect/Engineer 

before trenches are backfilled, or fixtures connected. Testing instruments must be furnished by 

the Plumbing Contractor. 

B. When water is used for testing, the drainage system below ground floor shall be filled with water 

to top of a vertical section of pipe 10' high (except for clay pipe) temporarily connected to the 

highest point on the lines to be tested. The water shall be allowed to stand for at least 60 minutes 

for inspection, after which if the lines prove tight, the water is to be drawn off, connection made 

with the sanitary sewer and trenches backfilled. 

C. All plumbing and drainage piping above the ground floor line must have the openings plugged 

where necessary and be filled with water to the level of the main roof or tops of vent pipes. The 

water shall be allowed to stand for at least 60 minutes for inspection, after which if the lines prove 

tight, the water is drawn off and the fixtures connected. 

D. When air is used for testing, a pressure of not less than 20" of mercury must be maintained without 

pressure loss for at least 15 minutes. A mercury column gauge must be used in making air tests. 

END OF SECTION 220410 
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SECTION 220440 - PLUMBING FIXTURES & EQUIPMENT  

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Sinks 

B. Water Closets 

C. Urinals 

D. Lavatories 

E. Mop Basins 

F. Electric Water Coolers 

G. Carriers 

1.2 SUBMITTALS 

A. Submit in accordance with provisions of Section 220010. 

B. Product Data:  Provide catalogue illustrations of fixtures, sizes, rough-in dimensions, utility sizes, 

trim, and finishes. 

PART 2 - PRODUCTS 

2.1 LAVATORY (LV-1) 

A. Furnish and install wall hung Zurn Lavatory Model Z5350. Unit shall be vitreous china with front 

overflow, back and side splash shields, 19” x 17” bowl and faucet holes on 4" centers suitable for 

concealed arms. Provide a Carrier faucet. Unit shall be Zurn Model Z86100-XL single handle 

ADA metering faucet with 0.5 GPM vandal-proof aerator, back checks on supplies, strainer, ADA 

compliant, trim-plate.  Furnish and install with thermostatic mixing valve meeting ASSE 1070. 

2.2 SINK (SK-1) 

A. Furnish and install Elkay stainless steel compartment Lustertone Sink Model #LRAD2521 (5-

1/2" deep ADA) with 3 holes on 4" center, (5-1/2" deep ADA). Faucet shall be Delta #26C3945 

cast deck mount faucet with 3" centers, 3 lever blade handles, heavy duty 6" gooseneck spout, 

aerator and 1.5 gpm flow restrictor, sink shall include drain with strainer and tailpiece, unit shall 

be supplied with McGuire #169 flexible supply pipes and McGuire #8872 adjustable P-trap. 

Installation shall be ADA compliant. 
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2.3 HANDICAPPED WATER CLOSET (WC-1, WC-2) 

A. Furnish and install Zurn Floor Mounted Top Spud Elongated Toilet Model Z5655-BWL (WC-2) 

and Z5665-BWL (WC-1). Units shall be vitreous china with siphon jet action, elongated bowl, 1-

1/2" top spud, bolt caps, and be able to operate in the range of 1.28 gpf to 1.6 gpf. Unit shall be 

supplied with Church #5321.112 open front seat and exposed manual flush Zurn Model #Z6200-

PL-WS1 – 1.6 flush valve. Water Closet WC-2 shall be standard height non-ADA Compliant. 

Water Closet WC-1 shall be ADA Compliant. 

2.4 URINAL (UR-1, UR-2) 

A. Furnish and install wall mounted urinal. Unit shall be Zurn Model Z5755-U with Zurn Model 

#Z6203PL-WS1 flush valve and wall hanger. Mount at height as shown on Architectural 

Drawings. Urinal UR-2 shall be standard height. Urinal UR-1 shall be ADA Compliant. 

2.5 WATER COOLER (EWC-1) 

A. Furnish and install wall hung bi-level Halsey Taylor Barrier-Free Water Cooler(s) Model 

HTHBHVR8BL with capacity to cool at least 8 gph of water entering at 80°F and leaving at 50°F 

with room temperature of 90°F. Unit shall have built-in pressure regulator and solenoid valve 

controlled by a front push-button. Cooling tank shall be storage type with capacity of at least 2 

pints and be vented, red brass with copper refrigerant coil bonded to exterior and hot-tin dipped 

after assembly. The refrigerant flow shall be controlled by a capillary tube. The temperature shall 

be controlled by an adjustable thermostat. Unit shall be furnished and installed with bottle filling 

station mounted integral to water cooler. 

B. The entire cooler shall be warranted for 5 years. Furnish in stainless steel finish.  Entire unit shall 

be “lead-free”. Unit shall meet ADA requirements. Mount at height per Architectural drawings. 

C. Water coolers shall be piped with inline water filter sized for unit.  Install filter in accessible 

location. 

D. Furnish and install with Model #98324C Cane Apron. 

2.6 SERVICE SINK (SS-1) 

A. Service sink shall be American Standard Akron Model 7695.008, enameled cast iron, (2) holes 

on 8” centers, wall hanger, rim guard, 3” Model 7798.030 cast iron P-trap with faucet Model 

8341.076 exposed yoke wall mount utility faucet with vacuum breaker and stops in shank. 

2.7 MOP BASIN (MB-1) 

A. Mop receptor shall be Model TSB3000 corner as manufactured by Fiat. Mop receptor shall be 

24" x 24" x 12" (MB-1) terrazzo, floor mounted, with stainless steel shoulder caps. The drain 

body shall be factory installed stainless steel No. 302 with combination strainer and lint basket. 

Faucet shall be American Standard Model 8354.112 with integral check valves. Contractor shall 

install drain with trap. 
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B. Furnish and install with Model #832-AA hose and hose bracket, #889-CC mop hanger and #E-

77-AA vinyl bumper guard. Install with additional Faucet SF-1 at fixture. 

2.8 SERVICE FAUCET (SF-1) 

A. Furnish and install single faucet: American Standard Model 8354.112 with a 3/4" hose outlet, 

vacuum breaker, integral check valves, chrome finish and atmospheric backflow preventer.  

B. Field coordinate with Owner exact mounting height and location of faucet for use with cleaning 

chemical dispensing unit. 

2.9 ACCEPTABLE SUBSTITUTES: 

A. Water Closets, Urinals, Lavatories – American Standard, Kohler, Zurn 

B. Faucets – American Standard, Chicago Faucets, Speakman, Moen Commercial, Delta 

Commercial, T&S Brass 

C. Flush Valves – Sloan, Zurn 

D. Coolers – Elkay, Oasis, Halsey Taylor 

E. Seats – Beneke, Kohler, American Standard, Zurn 

F. Sinks – Kohler, Just  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures. 

B. Verify that electric power is available and of the correct characteristics. 

3.2 PREPARATION 

A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture 

rough-in schedule for particular fixtures. 

3.3 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install each fixture with trap, easily removable for servicing and cleaning. 

C. Provide chrome plated rigid or flexible supplies to fixtures with stops, reducers, and escutcheons. 

D. Install components level and plumb. 
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E. Install and secure fixtures in place.  

F. Seal fixtures to wall and floor surfaces with sealant as specified in Section 07900, color to match 

fixture. 

G. Solidly attach water closets to floor with lag screws.   

3.4 INTERFACE WITH OTHER PRODUCTS 

A. Review millwork shop drawings. Confirm location and size of fixtures and openings before 

rough-in and installation. 

3.5 ADJUSTING 

A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or 

overflow. 

3.6 CLEANING 

A. At completion clean plumbing fixtures and equipment. 

3.7 PROTECTION OF FINISHED WORK 

A. Protect finished Work.  

B. Do not permit use of fixtures. 

3.8 FIXTURE HEIGHTS 

A. Install fixtures to heights above finished floor as indicated on the Architectural Drawings. 

END OF SECTION 220440 
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SECTION 230010 - MECHANICAL GENERAL PROVISIONS 

 

PART 1 GENERAL 

 

1.1 GENERAL 

 

A. The requirements of the general conditions, the supplementary general conditions, and 

the applicable portions of Division 1 shall apply to this section of the specifications. 

 

1.2 SCOPE 

 

A. Provide and install complete and operating heating, ventilating, air conditioning systems 

in accordance with these specifications and accompanying contract drawings. This shall 

include all required labor, materials, equipment, and supervision. 

 

B. The work shall include but is not limited to the following systems, equipment, materials, 

and labor for a complete system including the following: 

1. Water Source Heat Pumps 

2. Loop Water Systems Including Piping, etc. 

3. Air Distribution System 

4. Diffusers, Registers & Grilles 

5. ATC Control system 

6. New Condensate Drainage System 

7. Demolition 

 

C.  

 

1.3 DEFINITION OF WORK RESPONSIBILITY 

 

A. All electrical control components including starters required for operation of HVAC 

equipment whether integral or remote shall be furnished and installed under this Contract. 

Control wiring, conduits and accessories for control devices shall be furnished and 

installed by the Contractor who provides the HVAC equipment. 

 

B. Power wiring from panelboard or similar source through all equipment disconnects to 

motors or heating equipment shall be furnished and installed by the Electrical Contractor. 

 

 

C. Equipment disconnect switches, unless otherwise specified or supplied by the equipment 

supplier as an integral part of the equipment shall be furnished and installed by the 

Electrical Contractor. 

 

D. All electrical equipment, components, and wiring furnished and installed under this 

portion of the specifications shall conform to all requirements of the applicable portions 

of the electrical specifications. 

E. All roof openings shall be by the General Contractor. The Mechanical Contractor shall 

furnish roof curbs for his equipment. The General Contractor shall install and flash the 

roof curbs. The Mechanical Contractor shall set and install his equipment and counter-

flash. 

 

F. All structural work needed for support of mechanical equipment or components shall be 

supplied by this contractor. 
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G. All concrete pads necessary for the support of HVAC equipment or components shall be 

supplied by this contractor.  

 

H. All access panels in finished walls or ceilings shall be supplied by this contractor for 

installation by the General Contractor.  

 

I. If any changes are required in the installation of mechanical or electrical services to any 

mechanical equipment accepted as approved equals, the Mechanical Contractor shall be 

responsible for any additional costs incurred or coordination required. 

 

1.4 RULES AND REGULATIONS 

 

A. All work shall be performed in accordance with the current adopted rules and regulations 

of authorities having jurisdiction of the local codes, and the 2018 International Plumbing 

Code, BOCA Basic Building Code, the 2018 International Mechanical Code and the 

NFPA Code. 

 

B. All work shall be performed in accordance with the rules and regulations of Pennsylvania 

Department of Labor and Industry, Federal Department of Labor (Occupational Safety 

and Health Administration), and all codes and agencies having jurisdiction. 

 

C. All construction, design fabrication, tests, rating and installation shall comply with the 

rules and regulations of all local, state or national codes and agencies having jurisdiction 

over this project. Any costs involved in complying to these rules and regulations shall be 

included in original bid of the contractor. 

 

D. The contractor shall obtain and pay for all construction and installation permits, 

certificates and inspection fees relative to his work. He shall also prepare all specific 

plans as required by proper authorities before acceptance of the work. Costs incurred in 

the preparation of such plans shall be included in the Contractor's original bid. 

 

1.5 DRAWINGS 

 

A. The accompanying drawings are a part of these specifications and are intended to show 

approximate and relative locations of services and equipment. They shall not be scaled to 

determine exact positions, locations and clearances. 

 

B. Due to the diagrammatic layout and small scale of the drawings, certain piping and duct 

rises, drops, offsets, valves, and related specialties are not shown. The contractor shall 

provide all ductwork, piping, fittings, valves, and specialties required to insure a 

complete installation without additional cost to the Owner. 

 

C. All drawings and specifications pertaining to general construction, plumbing, HVAC, 

electrical and other work shall be carefully examined. Where physical interferences with 

his work occur because of his failure to consult other trades, the contractor shall 

rearrange his work at his own expense. 

 

1.6   SUBMISSION OF SHOP DRAWINGS, EQUIPMENT, AND MATERIALS 

 

A. The contractor shall submit, with a letter of transmittal to the Architect, 6 sets of shop 

drawings containing all capacities, performances, features, options, accessories and 
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technical data of all materials and equipment listed herein. All submittals shall be made 

within 45 days after awarding of the contract. 

 

B. Refer to Section 01300. 

 

C. All disapproved submittals shall be corrected as directed by the Architect and resubmitted 

in six (6) sets until approved within 30 days after the original submittal was disapproved. 

No work involving any materials or equipment covered by shop drawings shall be started 

until the respective shop drawings are approved. 

 

D. None of the items listed under Section 1.02 shall be installed until final approval has been 

given by the Architect. 

 

E. Identify Project, Contractor, Subcontractor or supplier; pertinent drawing and detail 

number and specification section number, as appropriate on shop drawings. 

 

F. On shop drawings, apply Contractor's stamp, signed or initialed certifying that review, 

approval, verification of Products required, field dimensions, adjacent construction work, 

and coordination of information is in accordance with the requirements of the Work and 

Contractor Documents. 

G. On shop drawings, provide space for Contractor and Architect/ Engineer review stamps. 

 

1.7 VISIT TO THE SITE 

 

A. Prior to submission of his bid, the contractor shall visit the site to acquaint himself with 

the existing conditions. Bids as submitted will be interpreted to include all costs and 

change made necessary by such conditions. 

 

1.8 COORDINATION OF WORK 

 

A. Contractor shall coordinate his work with that of other trades. In case of interference or 

problems the Architect shall decide which work is to be relocated, regardless of which is 

installed first. 

 

1.9 LOCATION OF EQUIPMENT 

 

A. All locations of HVAC equipment and pipe connections there to shall be verified by the 

Owner and Architect. The contractor shall verify locations sufficiently in advance of the 

installation to allow uninterrupted progress of the work of all trades. 

 

B. When so directed by the Architect, the contractor shall prepare dimensioned arrangement 

drawings at a scale of (1/4" = 1'0"). Layouts represented by these drawings shall be 

coordinated with all other trades. 

 

C. The contractor shall obtain approval of all arrangement drawings before continuing his 

work. 

 

1.10 MATERIALS AND EQUIPMENT 

 

A. All materials and equipment, unless otherwise specified, shall be new and of the best 

quality, approved for their specific application. 

B. The contractor shall provide, when required by the Architect, labeled samples of 
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materials to be used on the project. Samples shall be submitted for approval by the 

Architect prior to their installation. 

 

C. All materials and equipment installed by the contractor shall be securely and rigidly 

supported from or attached to the building structure. 

 

1.11 WORKMANSHIP 

 

A. All workmanship shall be done according to the best practices of the trade by qualified 

and competent tradesmen. 

 

1.12 PROTECTION OF EQUIPMENT 

 

A. The contractor shall protect all material and equipment from damage until final 

acceptance as installed. He shall close all openings during construction with temporary 

plugs and replace all damaged items with ones of exact sameness at his expense. 

 

B. He shall schedule material and systems for delivery in such a pattern that critical pieces 

of equipment may be stored within the building, protected from weather. Where materials 

are stored outside, they must be protected from the elements and damage. 

 

C. The contractor shall be responsible for coordinating the procurement of specified 

materials and equipment being supplied by his sub-contractors and suppliers. 

 

1.13 SCAFFOLDING AND HOISTING 

 

A. The contractor shall furnish and erect all scaffolding, hoists, shoring, platforms, railings, 

ladders, and other devices required by local, state, and federal laws to install his systems 

and equipment. Scaffolding and all other equipment shall be removed at completion of 

the work. 

 

B. The contractor shall hoist or rig his own material and equipment into place, or arrange for 

the rigging of it by others at his expense. 

 

1.14 FOREMAN 

 

A. The contractor must provide a competent foreman, subject to approval of the Architect. 

The foreman shall be deemed the agent of the contractor and must be on duty at the 

building during all working hours. 

 

B. Any instructions or notices given to the foreman shall have the same force as if given to 

the contractor in person. 

 

1.15 EXCAVATION AND BACKFILL 

 

A. The contractor shall do all excavation and backfilling and all shoring, sheeting, pumping, 

and other work incidental to excavating as required for his installation. 

 

B. Backfill shall be made with clear earth; free from rocks, frozen earth, debris, or other 

foreign materials. Backfill shall be deposited in uniform layers of not over 8" thick and 

each layer shall be mechanically tamped before the next layer is applied. 
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C. All excavated material remaining after the backfilling operation shall be removed from 

the site by the contractor. 

D. Any settlement in trench backfill shall be brought to grade, and damage to pavement or 

slabs caused by such settlement shall be repaired at the contractor's expense. 

E. All ditching, pumping, canvas covers, and other methods required to protect and keep all 

excavation and trenches free from water at all times during the construction period shall 

be furnished, installed, and maintained by the contractor.  

 

If the trench bottom becomes muddy, all mud shall be removed and replaced by bankrun 

sand and gravel or other suitable material as approved by Architect, and compacted to the 

density of the surrounding undisturbed soil. Bottom of trench shall be protected against 

frost or freezing. The contractor shall provide adequate shoring to protect his and other 

workmen. Shoring shall be maintained until tests of lines is completed. 

 

F. Trenches that pass under paving or roads and have less than two (2) feet of cover, shall 

have a load-relieving slab over the pipe. Trenches which pass under or within 18" of any 

wall foundation shall be backfilled with concrete mixes 1 part cement, 3 parts sand, and 5 

parts coarse aggregate. 

 

G. All repair of macadam or concrete paving made necessary by work done under this 

contract shall be performed by the contractor. All such repairs shall match surrounding 

paving in materials and workmanship. 

 

H. All grading and seeding made necessary by work done under this contract shall be 

performed by the contractor. Work shall comply with the Architectural Section of the 

Specifications. 

 

1.16 PAINTING 

 

A. All exposed piping, iron work, and equipment installed under this contract shall be 

painted one (1) prime coat and two (2) coats of best quality oil paint of color as selected 

by the Architect. 

 

B. Unless specifically noted, insulation and galvanized piping in ceiling cavity area shall not 

be painted. 

 

C. All grilles, louvers, etc. unless otherwise indicated shall be either furnished in or painted 

in a color selected by the Architect. When requested by the Architect, the equipment shall 

be finished with a prime coat and then professionally painted in the field in a color 

selected by the Owner. The contractor shall assume responsibility for all costs involved. 

 

1.17 CUTTING AND PATCHING 

 

A. The contractor shall be responsible for all cutting and patching required for installation of 

his work on this project. Cutting and patching methods shall conform to the requirements 

for new construction contained in other sections of this specification. 

1. Patching in surfaces that will remain visible when the project is finished shall be 

identical in appearance to the undisturbed surface. 

2. Patches in fire rated walls, ceilings and floors shall maintain the fire rating of 

these barriers by the use of approved materials including special fire rated sealing 

compounds or materials identical to the barrier materials. Refer to the 

Architectural Specifications for approved methods and materials. 
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1.18 WORK SEQUENCE 

 

A. Refer to Architectural Drawings and Specifications for Phasing Requirements for this 

Project. The contractor shall plan and coordinate his work in accordance with those 

requirements. 

 

1.19 CLEANING 

 

A. Upon completion of the installation, thoroughly purge all piping of all obstructions and 

scale and adequately flush all liquid carrying piping to assure a clean system. 

 

B. Wash all fixtures with soap and water, remove labels and protective covering and clean 

all grease and cutting from plates or polished piping and trim. 

 

C. Where damage to finish, furnishing or parts of the building results from pipe stoppage or 

from failure to clear and flush piping systems properly, the contractor shall, at his own 

expense, employ qualified skilled labor to make repairs. 

 

1.20 OPERATING AND MAINTENANCE INSTRUCTIONS 

 

A. The contractor shall prepare for the Owner, 3 hard bound volumes, each containing all 

operating instructions and information necessary for the care and maintenance of the 

system. These volumes shall be complete in every respect, and shall include detailed 

operating instructions for each piece of equipment and diagrams for control wiring and 

piping so arranged and detailed that the maintenance staff may trace the control in event 

of operational malfunctioning. 

 

B. The contractor shall submit 1 of the hard bound volumes to the Architect for approval 

prior to presenting same to Owner. 

 

C. Printed instructions covering the operation and maintenance of each item of equipment 

shall be posted at locations designated by the Architect. 

 

D. The contractor shall provide Project Records Documents in accordance with requirements 

of Division 1. 

 

1.21 CLEANING AND FINISHING 

 

A. After all tests have been made and the system proven satisfactory to the Architect, the 

contractor shall go over the entire project, clean all equipment and material installed by 

him, and leave in a clean and working condition. 

1.22 INSTRUCTION OF EMPLOYEES 

 

A. At the completion of the work the contractor shall instruct the employees who shall have 

charge of the equipment in the care, adjustment, and operation of all parts of the system. 

 

B. At the time designated by the Architect, the equipment manufacturer's engineer shall 

instruct representatives of the Owner in the operation and maintenance of the equipment. 

 

1.23 GUARANTEE 
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A. All work done under these contracts shall be guaranteed by the respective contractors 

against defective materials and faulty workmanship for a period of one (1) year from date 

of acceptance by the Owner. 

 

B. During such a period, and before the expiration of each such guarantee, contractor shall 

agree to make any and all repairs, adjustments, or replacements which may become 

necessary, owing to initial settlement or shrinkage, defective material, workmanship, or 

installation. 

 

C. He shall further agree to provide all labor and material which may be required and to 

restore to its original condition any adjacent work that he may disturb in making the 

necessary repairs, adjustments, or replacements in order to fulfill this guarantee. 

 

1.24 GENERAL NOTE 

 

A. The HVAC Contractor shall replace filters in all new HVAC equipment at the completion 

of the project. 

 

PART 2 - PRODUCTS 

 

Not Used 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION 

 

A. Install equipment to permit removal of components and parts which require periodic 

replacement or maintenance. Arrange pipes, ducts, and equipment to permit access to 

valves, gauges, starters, motors, doors and access panels. 

 

B. Provide access panels in equipment, ducts, etc. as required for inspection and 

maintenance. 

 

3.2 PIPING INSTALLATION 

 

A. In general, piping shall be exposed in equipment rooms, and concealed in all finished 

rooms. Where piping is exposed, it shall be run so as to allow maximum headroom 

consistent with proper pitch. No piping or ductwork shall cross below the head of any 

window or door. 

B. Exposed piping, ducts, conduits, and/or appurtenances indicated on the inside of 

buildings, shall be installed parallel to the building lines. All piping shall be kept as close 

as possible to the ceilings and walls, and columns, to take up the minimum amount of 

space. 

 

C. All work shall be arranged and installed as high as possible to prevent obstruction of 

window areas, and to give adequate clearance and access for operation and maintenance. 

 

3.3 SLEEVES 

 

A. Where pipes pass through concrete or masonry walls or concrete floors, they shall be 

protected through the full depth of the construction with galvanized sleeves; same to be at 

least one size larger than the pipe plus insulation. 
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B. Where sleeves occur in concrete floors, the top of sleeve shall be flush with finished floor 

line, and the end shall be filed to a smooth round finish. 

 

C. The contractor shall supply all pipe sleeves and shall inform general contractor of exact 

sleeve locations in time for their incorporation onto the concrete forms or masonry work. 

 

D. Any cutting and patching in masonry or concrete made necessary by failure to adequately 

coordinate with all trades shall be done by the contractor at the expense of the contractor. 

 

E. The space between pipes and sleeves shall be caulked air tight with a non-combustible 

inorganic material. 

 

3.4 UNIONS 

 

A. Unions shall be provided at all connections to each piece of equipment and on both sides 

of all automatic valves, and devices which requires removal for maintenance. No unions 

are to be placed in a location which will be inaccessible after the completion of the 

project. 

 

B. Unions of copper tubing shall be 200 lbs. SWP brass ground joint. 

  

C. Unions for steel pipe shall be 250 lbs. SWP, malleable iron with brass to iron seat. 

 

3.5 CLEARANCE 

 

A. All piping, including valves and fittings shall be installed to provide the following 

minimum clearances between the finish coverings, adjacent pipe and/or conduits: 2" 

between for piping services and 6" between piping services and electrical conduits. 

 

3.6 INCREASES AT ROOF 

 

A. All soil, vent and waste stacks shall be increased to a minimum of 3" in size immediately 

before such pipes extend through the roof. All stacks extending through the roof shall 

finish at least 2’ above the roof level. 

 

3.7 SHOCK ABSORBERS 

 

A. Furnish and install absorbers where shown on the drawings and where required for proper 

system operation. 

 

3.8 ESCUTCHEON PLATES 

 

A. All piping passing through walls, ceilings, and floors shall be provided with escutcheon 

plates securely fastened in place. Where installed on piping in finished areas they shall be 

chrome plated. 

 

3.9 ACCESS PANELS 

 

A. Removable panels shall be located so as to provide easy access to all concealed plumbing 

accessories that may require adjustments or maintenance, such as valves, water hammer 

arresters, traps, strainers, cleanouts or others. 
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B. Access panels in finished wall or ceiling surfaces shall be furnished and installed by the 

contractor. 

 

C. The contractor shall pay for any work made necessary by his failure to inform other 

trades of access panel locations. 

 

3.10 APPLICATIONS OF INSULATION AND COVERING 

 

A. No covering shall be installed by the contractor until the piping and ducts have been 

approved by the Architect/ Engineer. 

 

3.11 PIPING UNDER FLOORS 

 

A. Wherever piping, conduits and associated materials is run under a floor slab on grade, the 

work is to be installed after the sub-grade has been brought to the proper level. The work 

shall then be installed and backfilled, allowed to settle, and refilled before placing 

crushed stone fill. 

 

3.12 INSERTS 

 

A. Except as noted, provide box type inserts for all hangers and supports intended to 

suspend piping or light weight equipment from new concrete construction. Fasten all 

inserts to the form work before concrete is poured. Inserts to be Grinnell Figure No. 282 

or Figure No. 279 depending upon the maximum load to be carried. 

 

B. No toggle bolts, expansion screw anchors or similar imbedded hanger supports shall be 

used in new construction. 

 

3.13 CHASES AND OPENINGS IN FLOORS AND WALLS 

 

A. It shall be the duty of the contractor requiring chases, openings or the placement of any 

sleeves, anchors, and supports required for his work, whether or not shown on the 

drawings, to advise the General Contractor accordingly, prior to or at the time of pouring 

concrete slabs, beams or the building of walls, etc. He shall furnish all such sleeves, 

anchors, and supports in place, and all necessary information for the proper location of 

said chases or openings. 

 

B. If a contractor shall fail to observe and comply with those requirements, he shall cut, at 

his own expense, after receiving the consent of the Architect, such chases or openings as 

may be necessary and proper, providing and building in place all lintels required by these 

openings, doing the necessary patching and rebuilding of the work required under the 

direction of the General Contractor and he shall be responsible for all loss or delay 

resulting therefrom. 

 

3.14 LUBRICATION 

 

A. The contractor shall provide all oil for the operation of all equipment until acceptance. 

The contractor shall run in all bearings and, after they are run in, drain all oil from the 

bearings, flush out all bearings, and refill with new oil. The contractor shall be held 

responsible for all damage to bearings while the equipment is being operated by him up 

to the date of acceptance of the equipment. The contractor shall be required to protect all 
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bearings during installation and shall thoroughly grease steel shafts to prevent corrosion. 

All motors and other equipment shall be provided with covers as required for proper 

protection during construction. 

 

3.15 JOINTS AND CONNECTIONS 

 

A. Screwed Connections - All joints made in screwed pipe shall be made with red lead or 

pipe compound applied to the threaded end of the pipe and not applied within the fitting. 

Threads shall be cut straight and true with sections reamed and cleaned before 

installation. 

 

 

END OF SECTION 230010 
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SECTION 230100 - MECHANICAL GENERAL EQUIPMENT 

 

PART 1 GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Flexible Pipe Connectors 

B. Expansion Joints and Compensators 

C. Pipe Loops, Offsets and Swing Joints 

D. Pressure Gages and Pressure Gage Taps 

E. Thermometers and Thermometer Wells 

F. Pipe and Equipment Hangers and Supports 

G. Equipment Bases and Supports 

H. Sleeves and Seals 

I. Flashing and Sealing Equipment and Pipe Stacks 

J. Single Phase Electric Motors 

K. Three Phase Electric Motors 

L. Nameplates 

M. Tags 

N. Stencils 

O. Pipe Markers 

P. Vibration Isolation 

Q. Inertia Bases 

R. Electric Heat Tracing 

 

1.2 REFERENCES 

 

A. ASME - B40.1 - Gages - Pressure Indicating Dial Type - Elastic Element. 

B. ASTM E1 - Specification for ASTM Thermometers. 

C. ASTM E77 - Verification and Calibration of Liquid-in-Glass Thermometers. 

D. UL 393 - Indicating Pressure Gages for Fire and Protection Services. 

E. ASTM F708 - Design and Installation of Rigid Pipe  Hangers. 

F. MSS SP58 - Pipe Hangers and Supports - Materials, Design and Manufacturer. 

G. MSS SP69 - Pipe Hangers and Supports - Selection and Application. 

H. MSS SP89 - Pipe Hangers and Supports - Fabrication and Installation Practices. 

I. NFPA 13 - Installation of Sprinkler Systems. 

J. NFPA 14 - Installation of Standpipe and Hose Systems 

K. NEMA MG 1 - Motors and Generators. 

L. NFPA 70 - National Electrical Code. 

M. ASME A13.1 - Scheme for the Identification of Piping Systems. 

 

1.3 PERFORMANCE REQUIREMENTS FOR PIPING EXPANSION COMPENSATION 

 

A. Provide structural work and equipment required to control expansion and contraction of 

piping. Verify that anchors, guides, and expansion joints provided, adequately protect 

system. 

 

B. Expansion Calculations: 

1. Installation Temperature: 50F. 

2. Hot Water Heating: 210F. 

3. Safety Factory: 30% 
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1.4 SUBMITTALS 

 

A. Submit in accordance with provisions of Section 15010. 

 

B. Product Data: 

1. Flexible Pipe Connectors:  Indicate maximum temperature and pressure rating, 

face-to-face length, live length, hose wall thickness, hose convolutions per foot 

and per assembly, fundamental frequency of assembly, braid structure, and total 

number of wires in braid. 

2. Expansion Joints:  Indicate maximum temperature and pressure rating, and 

maximum expansion compensation. 

3. Gages and Meters:  Provide list which indicates use, operating range, total range 

and location for manufactured components. 

4. Supports and Anchors:  Provide manufacturers catalog data including load 

capacity. 

5. Motors:  Provide wiring diagrams with electrical characteristics and connection 

requirements. 

6. Mechanical Identification:  Provide manufacturers catalog literature for each 

product required. 

7. Vibration Isolation:  Provide schedule of vibration isolator type with location and 

load on each. 

 

C. Shop Drawings:  Indicate inertia bases and locate vibration isolators, with static and 

dynamic load on each. 

 

1.5 REGULATORY REQUIREMENTS 

 

A. Conform to applicable electrical code. 

 

B. Products Requiring Electrical Connection: Listed and classified by Underwriters' 

Laboratories, Inc., as suitable for the purpose specified and indicated. 

 

PART 2 PRODUCTS 

 

2.1 FLEXIBLE PIPE CONNECTORS 

 

A. Steel Piping: 

1. Manufacturers: 

a) Flexonics Model 400. 

b) Mason Model BSS. 

c) Keflex Model KFCS. 

2. Inner Hose: Stainless Steel. 

3. Exterior Sleeve: Single braided stainless steel. 

4. Pressure Rating:  200 psig WOG and 250F. 

5. Joint: As specified for pipe joints. 

6. Size: Use pipe sized units. 

7. Maximum offset: 3/4" on each side of installed center line. 

 

B. Copper Piping: 

1. Manufacturers: 

a) Flexonics Model 300. 

b) Mason Model BBF. 
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c) Keflex Model KFCB. 

2. Inner Hose: Bronze 

3. Exterior Sleeve: Braided bronze. 

4. Pressure Rating:  200 psig WOG and 250F  

5. Joint: As specified for pipe joints. 

6. Size: Use pipe sized units 

7. Maximum offset: 3/4" on each side of installed center line. 

 

2.2 EXPANSION COMPENSATION ACCESSORIES 

 

Pipe Alignment Guides: 

A. Manufacturers: 

1. Flexonic Model PG 

2. Keflex Model P 

3. Metra Flex 

 

B. Two piece welded steel with enamel paint, bolted, with spider to fit standard pipe, frame 

with 4 mounting holes, clearance for minimum 1" thick insulation, minimum 3" travel. 

 

2.3 PRESSURE GAGES 

 

A. Manufacturer:  Moeller. 

 

B. Other acceptable manufacturers offering equivalent products. 

1. American 

2. Trerice 

3. Weksler 

4. Substitutions:  Permitted 

 

C. Gage:  ASME B40.1, UL 393 drawn steel case, phosphor bronze bourdon tube, rotary 

brass movement, brass socket, with front recalibration adjustment, black scale on white 

background. 

1. Case: Steel with brass bourdon tube. 

2. Size: 42" 

3. Mid-Scale Accuracy: 1% 

4. Scale: Both psi and kPa 

 

2.4 PRESSURE GAGE TAPPINGS 

 

A. Needle Valve:  Brass 1/4" NPT for minimum 150 psig. 

 

B. Pulsation Damper:  Pressure snubber, brass with 1/4" connections.  

 

2.5 STEM TYPE THERMOMETERS 

 

A. Manufacturer:  Moeller. 

B. Other acceptable manufacturers offering equivalent products. 

1. American 

2. Trerice 

3. Weksler 

4. Substitutions:  Permitted 

 



Lebanon County Municipal Building – Phase 2 Renovations B+H 22-038 

Lebanon County 

 

MECHANICAL GENERAL EQUIPMENT  230100-4 

C. Thermometer:  ASTM E1, adjustable angle, red appearing mercury, lens front tube, cast 

aluminum case with enamel finish, cast aluminum adjustable joint with positive locking 

device. 

1. Size: 9" scale 

2. Window: Clear glass 

3. Stem: 3/4" NPT brass 

4. Accuracy: ASTM E77 2% 

5. Calibration: Both F and C 

 

2.6 DIAL THERMOMETERS 

 

A. Manufacturer:  Moeller. 

 

B. Other acceptable manufacturers offering equivalent products. 

1. American 

2. Trerice 

3. Weksler 

4. Substitutions:  Permitted 

 

C. Thermometer: ASTM E1, stainless steel case, bimetallic helix actuated with silicone fluid 

damping, white with black markings and black pointer hermetically sealed lens, stainless 

steel stem. 

1. Size: 32" diameter dial 

2. Lens: Clear glass 

3. Accuracy: 1% 

4. Calibration: Both F and C 

 

2.7 THERMOMETER SUPPORTS 

 

A. Socket:  Brass separable sockets for thermometer stems with or without extensions as 

required, and with cap and chain. 

 

B. Flange:  3" outside diameter reversible flange, designed to fasten to sheet metal air ducts, 

with brass perforated stem.  

 

2.8 TEST PLUGS 

 

A. Test Plug:  1/4" or 1/2" brass fitting and cap for receiving 1/8" outside diameter pressure 

or temperature probe with Nordel core for temperatures up to 350F. 

 

B. Test Kit:  Carrying case, internally padded and fitted containing one 22" diameter 

pressure gages, one gage adapters with 1/8" probes, two 1" dial thermometers. 

 

2.9 PIPE HANGERS AND SUPPORTS 

 

A. Manufacturers: 

1. Grinnell 

2. Other acceptable manufacturers offering equivalent products. 

    a) or approved equal. 

 

B. Plumbing Piping - Water: 
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1. Conform to ASTM F708, MSS SP58, MSS SP69, MSS SP89. 

2. Hangers for Pipe Sizes 2 to 12": Malleable iron adjustable swivel, split ring. 

3. Hangers for Cold Pipe Sizes 2" and Over: Carbon steel, adjustable, clevis. 

4. Hangers for Hot Pipe Sizes 2 to 4": Carbon steel, adjustable, clevis. 

5. Hangers for Hot Pipe Sizes 6" and Over:  Adjustable steel yoke, cast iron roll, 

double hanger. 

6. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger 

rods. 

7. Multiple or Trapeze Hangers for Hot Pipe Sizes 6" and Over: Steel channels with 

welded spacers and hanger rods, cast iron roll. 

8. Wall Support for Pipe Sizes to 3": Cast iron hook. 

9. Wall Support for Pipe Sizes 4" and Over: Welded steel bracket and wrought steel 

clamp. 

10. Wall Support for Hot Pipe Sizes 6" and Over: Welded steel bracket and wrought 

steel clamp with adjustable steel yoke and cast iron roll. 

11. Vertical Support: Steel riser clamp. 

12. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, 

floor flange, and concrete pier or steel support. 

13. Floor Support for Hot Pipe Sizes to 4": Cast iron adjustable pipe saddle, lock nut, 

 nipple, floor flange, and concrete pier or steel support. 

14. Floor Support for Hot Pipe Sizes 6" and Over: Adjustable cast iron roll and stand, 

steel screws, and concrete pier or steel support. 

15. Copper Pipe Support: Carbon steel ring, adjustable, copper plated. 

 

C. Hydronic Piping: 

1. Conform to ASTM F708, MSS SP58S, MSS SP69, MSS SP89. 

2. Hangers for Pipe Sizes 2 to 12":  Malleable iron adjustable swivel, split ring. 

3. Hangers for Cold Pipe Sizes 2" and Over: Carbon steel, adjustable, clevis. 

4. Hangers for Hot Pipe Sizes 2 to 4": Carbon steel, adjustable, clevis. 

5. Hangers for Hot Pipe Sizes 6" and Over:  Adjustable steel yoke, cast iron roll, 

double hanger. 

6. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger 

rods. 

7. Multiple or Trapeze Hangers for Hot Pipe Sizes 6" and Over: Steel channels with 

welded spacers and hanger rods, cast iron roll. 

8. Wall Support for Pipe Sizes to 3": Cast iron hook. 

9. Wall Support for Pipe Sizes 4" and Over: Welded steel bracket and wrought steel 

clamp. 

10. Wall Support for Hot Pipe Sizes 6" and Over: Welded steel bracket and wrought 

steel clamp with adjustable steel yoke and cast iron roll. 

11. Vertical Support: Steel riser clamp. 

12. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, 

floor flange, and concrete pier or steel support. 

13. Floor Support for Hot Pipe Sizes to 4": Cast iron adjustable pipe saddle, lock nut, 

 nipple, floor flange, and concrete pier or steel support. 

14. Floor Support for Hot Pipe Sizes 6" and Over: Adjustable cast iron roll and stand, 

steel screws, and concrete pier or steel support. 

15. Copper Pipe Support: Carbon steel ring, adjustable, copper plated. 

 

2.10 PIPE HANGER ACCESSORIES 

 

A. Hanger Rods: Mild steel threaded both ends, threaded one end, or continuous threaded. 
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2.11 INSERTS 

 

A. Manufacturers: 

1. Grinnell 

2. Other acceptable manufacturers offering equivalent products. 

a) or approved equal. 

 

B. Inserts: Malleable iron case of steel shell and expander plug for threaded connection with 

lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to 

suit threaded hanger rods. 

 

2.12 FLASHING 

 

A. Metal Flashing: 26 gage galvanized steel. 

 

B. Metal Counterflashing: 22 gage galvanized steel. 

 

C. Flexible Flashing: 47 mil thick sheet butyl; compatible with roofing. 

 

D. Caps: Steel, 22 gage minimum; 16 gage at fire resistant elements. 

 

2.13 EQUIPMENT CURBS 

 

A. Fabrication:  Welded 18 gage galvanized steel shell and base, mitered 3" cant, 12" thick 

insulation, factory installed wood nailer. 

 

2.14 SLEEVES AND SEALANTS 

 

A. Sleeves for Pipes Through Non-fire Rated Floors:  18 gage galvanized steel. 

 

B. Sleeves for Pipes Through Non-fire Rated Beams, Walls, Footings, and Potentially Wet 

Floors:  Steel pipe or 18 gage galvanized steel. 

 

C. Sleeves for Rectangular Ductwork:  Galvanized steel. 

 

D. Firestopping Insulation: Glass fiber type, non-combustible. 

 

E. Sealant: Acrylic. 

 

F. Firestopping for non-plastic piping, ductwork shall be 3M, Dow, Corning fire 

caulk/packing or equal. Install steel angles around duct penetrations. 

 

G. Firestopping for PVC pipe penetrations shall be 3M Fire Barrier FS-195 Wrap/Strips with 

restraint collar or equal installed per manufacturers detail (UL System 64). 

 

2.15 MOTORS 

A. Manufacturers: 

1. Century 

2. Westinghouse 

3. Lincoln 
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4. Baldor 

5. Or approved equal 

 

B. General  Construction and Requirements 

1. Motors Less Than 250 Watts, for Intermittent Service:  Equipment  

manufacturer's standard and need not conform to these specifications. 

2. Electrical Service: 

a) Refer to Section 16180 for required electrical characteristics. 

3. Type: 

a) Open drip-proof except where specifically noted otherwise. 

b) Motors: Design for continuous operation in 40C  environment. 

c) Design for temperature rise in accordance with NEMA MG 1 limits for 

insulation class, service factor, and motor enclosure type. 

d) Motors with frame sizes 254T and larger: Energy Efficient Type. 

4. Explosion-Proof Motors: UL approved and labeled for  hazard classification, 

with over temperature protection. 

5. Visible Nameplate: Indicating motor horsepower, voltage, phase, cycles, RPM, 

full load amps, locked rotor amps, frame size, manufacturer's name and model 

number, service factor, power factor, efficiency. 

6. Wiring Terminations: 

a) Provide terminal lugs to match branch circuit conductor quantities, sizes, 

and materials indicated. Enclose terminal lugs in terminal box sized to 

NFPA 70, threaded for conduit. 

b) For fractional horsepower motors where connection is made directly, 

provide threaded conduit connection in end frame. 

 

2.16 TAGS 

 

A. Plastic Tags: Laminated three-layer plastic with engraved black letters on light 

contrasting background color. Tag size minimum 12" diameter. 

 

B. Chart:  Typewritten letter size list in anodized aluminum frame. 

 

2.17 STENCILS 

 

A. Stencils: With clean cut symbols and letters of following size: 

1. 3/4 to 1-1/4" Outside Diameter of Insulation or Pipe: 8 " long color field, 1/2" 

high letters. 

2. 12 to 2" Outside Diameter of Insulation or Pipe: 8" long color field, 3/4" high 

letters. 

3. 22 to 6" Outside Diameter of Insulation or Pipe: 12" long color field, 1-1/4" high 

letters. 

4. 8 to 10" Outside Diameter of Insulation or Pipe: 24" long color field, 22" high 

letters. 

5. Over 10" Outside Diameter of Insulation or Pipe: 32" long color field, 32" high 

letters. 

6. Ductwork and Equipment:  22" high letters. 

 

B. Stencil Paint: As specified in Section 09900, semi-gloss enamel, colors conforming to 

ASME A13.1. 

 

2.18 PIPE MARKERS 
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A. Color: Conform to ASME A13.1. 

 

B. Plastic Pipe Markers: Factory fabricated, flexible, semi- rigid plastic, preformed to fit 

around pipe or pipe covering; minimum information indicating flow direction arrow and 

identification of fluid being conveyed. 

 

C. Plastic Tape Pipe Markers: Flexible, vinyl film tape with pressure sensitive adhesive 

backing and printed markings. 

 

D. Underground Plastic Pipe Markers: Bright colored continuously printed plastic ribbon 

tape, minimum 6" wide by 4 mil thick, manufactured for direct burial service. 

 

2.19 INERTIA BASES 

 

A. Structural Bases: 

1. Design: Sufficiently rigid to prevent misalignment or undue stress on machine, 

and to transmit design loads to isolators and snubbers. 

2. Construction: Welded structural steel with gusseted brackets, supporting 

equipment and motor with motor slide rails. 

 

B. Concrete Inertia Bases: 

1. Mass: Minimum of 1.5 times weight of isolated equipment. 

2. Construction: Structured steel channel perimeter frame, with gusseted brackets 

and anchor bolts, adequately reinforced, concrete filled. 

3. Connecting Point: Reinforced to connect isolators and snubbers to base. 

4. Concrete: Reinforced 3,000 psi concrete. 

 

2.20 VIBRATION ISOLATORS 

 

A. Neoprene Pad Isolators: 

1. Rubber or neoprene waffle pads. 

a) 30 durometer. 

b) Minimum 2" thick. 

c) Maximum loading 40 psi. 

d) Height of ribs shall not exceed 0.7 times width. 

2. Configuration:  Single layer.  

 

B. Rubber Mount or Hanger:  Molded rubber designed for 0.5" deflection with threaded 

insert. 

 

C. Glass Fiber Pads:  Neoprene jacketed pre-compressed molded glass fiber. 

 

2.21 ELECTRIC HEAT TRACING 

 

A. Electric heat tracing for the purpose of freeze protection shall be installed on the exterior 

loop water and CW make-up piping to the evaporative cooler under insulation as 

indicated on drawing.  

 

B. The heat tracing shall be capable of maintaining a minimum water temperature of 40F at 

an ambient air temperature of -10F with pipe covered by 2" fiberglass insulation. 
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C. The electric heat tracing shall be a self-regulating XL-Trace heater manufactured by 

Raychem Corporation or equal by Thermon. The heater shall respond to varying 

localized temperature conditions along the pipe by self-regulating its heat output at each 

point along its length without reliance on thermostat controls. 

 

D. Operating energy shall be conserved by the self-regulating feature of the heater materials 

which automatically controls heat output in proportion to the heat requirement. Operating 

safety shall be increased by the absolute heater temperature limit built into the self-

regulating heater material without a reliance on thermostats. A constant wattage heater 

shall not be acceptable. 

 

E. The electrical heat tracing shall consist of flat, flexible, low-heat density electric heat 

tracing strip of parallel circuit construction, consisting of 16 AWG bus bars and a 

continuous inner core of self-regulating conductive material. This core shall be insulated 

with a radiation crosslinked polyolefin jacket. The heat tracing strip shall be capable of 

being cut to the desired length in the field. Raychem XLK components shall be used for 

all power connection points, heat tracing tees and end seal terminations. 

 

F. The heater shall operate on 120 volts. Electrical power for each heat tracing circuit shall 

be routed through a 15 amp circuit breaker. 

 

G. The self-regulating heater, in combination with the interconnect components, shall have a 

UL system listing. 

 

H. Furnish and install one ambient sensing thermostat (Model AMC-1A) set at 40F 

connected in series with a Model AMC-1B thermostat with a capillary tube attached to 

pipe and set at 40F. Electric heat tracing shall be energized when contacts on both 

thermostats are closed. (I.e. - Ambient temperature below 40F and pipe wall temperature 

below 40F). Each pipe run shall be furnished with separate circuit and separate 

thermostat with capillary tube. 

 

2.22 ROOF EQUIPMENT SUPPORTS 

 

A. Provide roof equipment support as manufactured by Pate Co. Style ES or approved 

substitute. 

 

B. Equipment support shall be constructed of galvanized steel with continuous welded 

seams for stiffness and moisture protection. Support shall be built-in raised cant, wood 

nailer and be 12" high minimum. 

 

2.23 ROOF PIPE PORTAL ASSEMBLY 

 

A. Provide roof pipe curb assembly as manufactured by Pate Co. Style PCA or approved 

substitute. 

 

B. Pipe curb assembly shall be constructed of insulated galvanized steel curb with 2" wood 

nailer, plastic cover and graduated neoprene boots with stainless steel clamps. 

 

C. Provide pipe curb assembly for piping that penetrates roof membrane. 
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PART 3 EXECUTION 

 

3.1 INSTALLATION 

 

A. Piping Expansion Compensation: 

1. Install in accordance with manufacturer's instructions. 

2. Construct spool pieces to exact size of flexible connection for future insertion

3. Install flexible pipe connectors on pipes connected to equipment supported by 

vibration isolation. Provide line size flexible connectors. 

4. Install flexible connectors at right angles to displacement. Install one end 

immediately adjacent to isolated equipment and anchor other end. Install in 

horizontal plane unless indicated otherwise. 

5. Rigidly anchor pipe to building structure where necessary. Provide pipe guides so 

movement is directed along axis of pipe only. Erect piping such that strain and 

weight is not on cast connections or apparatus. 

6. Provide support and equipment required to control expansion and contraction of 

piping. Provide loops, pipe offsets, and swing joints, or expansion joints where 

indicated. 

7. Provide expansion loops as indicated on drawings. 

 

B. Gages and Meters: 

1. Install positive displacement meters with isolating valves on inlet and outlet. 

Provide full line size valved bypass with globe valve for liquid service meters. 

2. Install pressure gages with pulsation dampers. Provide needle valve to isolate 

each gage. Extend nipples to allow clearance from insulation. 

3. Install thermometers in piping systems in sockets in short couplings. Enlarge 

pipes smaller than 22" for installation of thermometer sockets. Ensure sockets 

allow clearance from insulation. 

4. Install thermometers in air duct systems on flanges. 

5. Install thermometer sockets adjacent to controls systems thermostat, transmitter, 

or sensor sockets. Where thermometers are provided on local panels, duct or pipe 

mounted thermometers are provided on local panels, duct or pipe mounted 

thermometers are not required. 

6. Locate duct mounted thermometers minimum 10' downstream of mixing 

dampers, coils, or other devices causing air turbulence. 

7. Coil and conceal excess capillary on remote element instruments. 

8. Provide instruments with scale ranges selected according to service with largest 

appropriate scale. 

9. Install gages and thermometers in locations where they are easily read from 

normal operating level. Install vertical to 45 off vertical. 

10. Adjust gages and thermometers to final angle, clean windows and lenses, and 

calibrate to zero. 

 

11. Locate test plugs adjacent thermometers and thermometer sockets, pressure gages 

and pressure gage taps and where indicated. 

 

C. Mechanical Identification: 

1. Install plastic nameplates with corrosive-resistant mechanical fasteners, or 

adhesive. Apply with sufficient adhesive to ensure permanent adhesion and seal 

with clear lacquer. 

2. Install tags with corrosion resistant chain. 
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3. Apply stencil painting in accordance with Section 09900. 

4. Install plastic pipe markers in accordance with manufacturer's instructions. 

5. Install plastic tape pipe markers complete around pipe in accordance with 

manufacturer's instructions. 

6. Install underground plastic pipe markers 6 to 8" below finished grade, directly 

above buried pipe. 

7. Identify air handling units, pumps, heat transfer equipment, tanks, and water 

treatment devices with stencil painting. Small devices, such as in-line pumps, 

may be identified with tags. 

8. Identify control panels and major control components outside panels with plastic 

nameplates. 

9. Identify thermostats relating to terminal boxes or valves with nameplates. 

10. Identify valves in main and branch piping with tags. 

11. Identify air terminal units and radiator valves with numbered tags. 

12. Tag automatic controls, instruments, and relays. Key to control schematic. 

13. Identify piping, concealed or exposed, with plastic pipe markers. Use tags on 

piping 3/4" diameter and smaller. Identify service, flow direction, and pressure. 

Install in clear view and align with axis of piping. Locate identification not to 

exceed 20' on straight runs including risers and drops, adjacent to each valve and 

Tee, at each side of penetration of structure or enclosure, and at each obstruction. 

14. Identify ductwork with stenciled painting. Identify with air handling unit 

identification number and area served. Locate identification at air handling unit, 

at each side of penetration of structure or enclosure, and at each obstruction. 

15. Provide ceiling tacks to locate valves or dampers above T-bar type panel ceilings. 

Locate in corner of panel closest to equipment. 

16. Provide Valve Identification Chart. Post framed chart in Boiler Room. 

 

D. Vibration 

1. Install isolation for motor driven equipment. 

2. Bases: 

a. Set steel bases for 1" clearance between housekeeping pad and base. 

 

b. Set concrete inertia bases for 2" clearance between housekeeping pad and 

base. 

c. Adjust equipment level. 

3.  Prior to making piping connections to equipment with operating weights 

substantially different from installed weights, block up equipment with 

temporary shims to final height. When full load is applied, adjust isolators to load 

to allow shim removal. 

4.  Connect wiring to isolated equipment with flexible hanging loop. 

5.  All vibration isolation devices, including steel bases and pouring forms, shall be 

supplied by a single manufacturer. 

6.  All piping located in Boiler Room #C048 and Mech. Mezz. #D100, D200 shall 

be isolated from the building structure by means of spring hangers. 

7.  For Air Handlers not located in the Mechanical Rooms, all piping 1" in diameter 

or greater shall be isolated with spring hangers having the same deflection, for 

the first three hangers, as those for the machine to which it is connected. 

8.  Bases for all end suction pumps shall be sized to include supports for the suction 

and discharge elbows. 

9.  Flexible conduit shall be used for all electrical connections to isolated equipment. 

Flexible conduit shall be 50% longer than the actual distance between the rigid 

conduit and the equipment electrical connection locations. 
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10.  The schedule of isolators required shall be as follows:  Chiller - 1/4" deflection 

neoprene or fiberglass pads; Pumps - inertia bases, 1" (minimum) deflection 

springs; Air handling units in mechanical rooms on grade - 1/4" deflection 

neoprene or fiberglass pads; Ceiling mounted air handling units - 1" deflection 

springs;  piping - all piping in the mechanical rooms should have isolation 

hangers having the same deflection as those for the equipment in the rooms, or 

for 50' from the equipment, whichever is greater. For the ceiling mounted air 

handling units, any piping larger than 1" diameter should have the first three 

hangers of the same deflection as the equipment (1"). Spring hangers are not 

required for piping installed in Boiler Room. 

11. Spring hangers for piping shall consist of clevis type hangers with spring hanger 

similar to Grinnell Fig. 247 or Fig. B-268 installed in threaded rod. 

 

E. Motors: 

1.  Install securely on firm foundation. Mount ball bearing motors with shaft in any 

position. 

2.  Check line voltage and phase and ensure agreement with nameplate. 

 

F. Inserts 

1.  Provide inserts for placement in concrete formwork. 

2.  Provide inserts for suspending hangers from reinforced  concrete slabs and sides 

of reinforced concrete beams. 

3.  Provide hooked rod to concrete reinforcement section for  inserts carrying pipe 

over 4".  

4.  Where concrete slabs form finished ceiling, locate inserts flush with slab surface. 

5.  Where inserts are omitted, drill through concrete slab  from below and provide 

through-bolt with recessed square steel plate and nut above slab. 

 

G. Pipe Hangers and Supports 

1.  Support horizontal piping as scheduled. 

2.  Install hangers to provide minimum 1/2" space between finished covering and 

adjacent work. 

3.  Place hangers within 12" of each horizontal elbow. 

4.  Use hangers with 12" minimum vertical adjustment. 

5.  Support horizontal cast iron pipe adjacent to each hub, with 5' maximum spacing 

between hangers. 

6.  Support vertical piping at every floor. Support vertical cast iron pipe at each floor 

at hub. 

7.  Where several pipes can be installed in parallel and at same elevation, provide 

multiple or trapeze hangers. 

8.  Support riser piping independently of connected horizontal piping. 

9.  Provide copper plated hangers and supports for copper piping. 

10.  Design hangers for pipe movement without disengagement of supported pipe. 

11. Provide additional supports for heavy valves and specialties and provide sway 

bracing where needed. 

12. Prime coat exposed steel hangers and supports. Hangers and supports located in 

crawl spaces, pipe shafts, and suspended ceiling spaces are not considered 

exposed. 

13. Insulation protection saddles shall be installed at all pipe hangers and supports 

for insulated lines. Saddles shall be rolled with a radius to suit the insulation O.D. 

Saddles shall be #16 gauge galvanized steel and shall be 8" long. 
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H. Equipment Bases and Supports 

1.  Provide housekeeping pads of concrete, minimum 4" thick and extending 4" 

beyond supported equipment.  

2.  Provide templates, anchor bolts, and accessories for mounting and anchoring 

equipment. 

3.  Construct supports of steel members. Brace and fasten with flanges bolted to 

structure. 

4.  Provide rigid anchors for pipes after vibration isolation components are installed. 

 

I. Flashing 

1.  Provide flexible flashing and metal counterflashing where piping and ductwork 

penetrate weather or waterproofed walls, floors, and roofs. 

2.  Flash vent and soil pipes projecting 3" minimum above finished roof surface with 

lead worked 1" minimum into hub, 8" minimum clear on sides with 24 x 24" 

sheet size. For pipes through outside walls, turn flanges back into wall and caulk, 

metal counterflash, and seal. 

3.  Flash floor drains in floors with topping over finished areas with lead, 10" clear 

on sides with minimum 36 x 36" sheet size. Fasten flashing to drain clamp 

device. 

4.  Seal floor, shower and mop sink drains watertight to adjacent materials. 

5.  Provide acoustical lead flashing around ducts and pipes penetrating equipment 

rooms, installed in accordance with manufacturer's instructions for sound control. 

6.  Provide curbs for mechanical roof installations 12" minimum high above roofing 

surface. Flash and counterflash with sheet metal; seal watertight. Attach 

counterflashing mechanical equipment and lap base flashing on roof curbs. 

Flatten and solder joints. 

7.  Adjust storm collars tight to pipe with bolts; calk around top edge. Use storm 

collars above roof jacks. Screw vertical flange section to face of curb. 

 

J. Sleeves 

1.  Set sleeves in position in formwork. Provide reinforcing around sleeves. 

2.  Size sleeves large enough to allow for movement due to  expansion and 

contraction. Provide for continuous  insulation wrapping. 

3.  Extend sleeves through floors one inch above finished floor level. Caulk sleeves. 

4.  Where piping or ductwork penetrates floor, ceiling, or wall, close off space 

between pipe or duct and adjacent work with fire stopping insulation and calk air 

tight. Provide close fitting metal collar or escutcheon covers at both sides of 

penetration. 

5.  Install chrome plated steel escutcheons at finished surfaces. 

 

3.2 MANUFACTURER'S FIELD SERVICES 

 

A. Prepare and start systems under provisions of Section 15010. 

 

3.3 SCHEDULES 

 

A. Supports and Hangers 

HANGER ROD 

PIPE SIZE     MAX. HANGER SPACING  DIAMETER 

Inches    Feet      Inches  

1/2 to 1    6        3/8  

1-1/4 to 2    9     3/8  
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2-1/2 to 3   10      1/2  

4 to 5    12        5/8  

6    12     3/4 

8 to 12    12       7/8  

14 and Over   12      1  

PVC (All Sizes)  4     3/8  

C.I. Bell and 

Spigot(or No-Hub)  5        3/4 

and at Joints          

 

3.4 APPLICATION 

 

A. Motors: 

1. Single phase motors for shaft mounted fans or blowers: Permanent split capacitor 

type. 

2. Single phase motors for fans, pumps, blowers, air compressors:  Capacitor start 

type. 

3. Motors located in exterior locations:  Totally enclosed type. 

4. Motors located in outdoors:  Totally enclosed weatherproof epoxy-treated type. 

5. Motors located in outdoors:  Totally  enclosed weatherproof epoxy-sealed type. 

 

END OF SECTION 230100  
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SECTION 230250 – INSULATION 

 

PART 1 GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Piping Insulation 

B. Jackets and Accessories 

C. Equipment Insulation 

D. Covering 

E. Ductwork Insulation 

F. Duct Liner 

G. Insulation Jackets 

 

1.2 REFERENCES 

 

A. American Society for Testing and Materials (ASTM) 

B. National Fire Protection Association (NFPA) 

C. Underwriters Laboratories (UL) 

D. Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA) 

E. ASHRAE Standard 90A-1980 

 

1.3 SUBMITTALS 

 

A. Submit in accordance with provisions of Section 15010. 

 

B. Product Data:  Provide product description, list of materials and thickness for each 

service, and locations. 

 

1.4 QUALITY ASSURANCE 

 

A. Materials: Flame spread/smoke developed rating of 25/50 or less in accordance with 

ASTM E84, NFPA 255, UL 723. 

 

PART 2 PRODUCTS 

 

2.1 INSULATION 

  

A. Manufacturers 

1. Owens-Corning 

2. Johns Manville 

3. Certainteed 

4. Armstrong 

5. PPG 

6. 3M 

7. Knauf 

 

2.2 CONDENSATE DRAINAGE PIPING 

 

A. All above ground interior condensate pipes and fittings shall be insulated with nominal 

1/2" wall thickness heavy density fiberglass insulation similar to Owens/Corning 

Fiberglass 24ASJ/SSL pipe insulation or equal with all service jacket, self-sealing lap and 

UL listed. Insulation shall have flame spread rating of 25 or less when tested by ASTM 
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E-84 method. 

 

B. Optional pipe insulation shall be 1/2" thick Armaflex insulation. (oncealed Areas Only) 

 

2.2 DUCT INSULATION 

 

A. Provide and install acoustic and thermal lining in all supply air, transfer air, and return air 

ductwork as specified. Exhaust only ductwork does not need insulated unless specifically 

noted. All rectangular supply, return, and transfer ducts shall be lined. All outside air 

ducts shall be wrapped. Mixed air of return and fresh air shall be lined. 

1. Contractor may choose between semi-rigid board liner and duct liner. 

2. All concealed round ductwork shall be wrapped and may be either spiral or 

snaplock. 

3. All exposed round ductwork shall be double wall spiral. 

4. Transfer ductwork shall be lined with a minimum of 1” insulation. 

 

B. Lining shall be 1.5 thick fiberglass duct liner, with a thermal conductivity of 

approximately 0.16 BTU/Hr – sq ft - °F – inch and an R-value of 6.3 or greater. Duct 

liner shall have a Noise Reduction Coefficient (NRC) of not less than 0.80. 

 

C. All insulation shall meet the code required flame and smoke ratings and shall be suitable 

for plenums. 

 

2.3 HVAC PIPING INSULATION 

 

A. All new hot water supply and return pipes, fittings, flanges, and valves shall be insulated 

with heavy density fiberglass insulation similar to Owens/Corning Fiberglass 25ASJ/SSL 

pipe insulation or equal with all service jacket, self sealing lap and UL listed.  

 

B. Water source loop piping shall be uninsulated unless indicated on the drawings. 

 

C. Above ground exterior water source loop piping and make-up water line at the 

evaporative cooler shall be installed with electric heat trace and 2" of insulation with 

aluminum jacket. 

 

PART 3 EXECUTION 

 

3.1 EXAMINATION 

 

A. Verify that piping, equipment, materials, have been tested before applying insulation 

materials. 

 

B. Verify that surfaces are clean, foreign material removed, and dry. 

 

3.2 INSTALLATION 

 

A. Install materials in accordance with manufacturer's instructions. 

 

B. On exposed piping, locate insulation and cover seams in least visible locations. 

 

C. Insulated pipes and equipment conveying fluids below ambient temperature: 

1. Provide vapor barrier jackets, factory applied or field applied. 

2. Insulate fittings, joints, and valves with molded insulation of like material and 
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thickness as adjacent pipe. 

3. PVC fitting covers shall be used. 

4. Continue insulation through walls, sleeves, pipe hangers, and other pipe 

penetrations. 

5. Insulate entire system including fittings, valves, unions, flanges, strainers, 

flexible connections, expansion joints. 

 

D. For insulated pipes and equipment conveying fluids above ambient temperature: 

1. Provide standard jackets, with vapor barrier, factory applied or field applied. 

2. Insulate fittings, joints, and valves with insulation of like material and thickness 

as adjoining pipe. 

3. PVC fitting covers shall be used. 

 

E. For heat traced piping, insulate fittings, joints, and valves with insulation of like material, 

thickness, and finish as adjoining pipe. Size large enough to enclose pipe and heat tracer. 

Cover with aluminum jacket with seams located on bottom side of horizontal piping. 

 

F. Cover hydrous calcium silicate insulation or Fiberglass Industrial Insulation Board with 

metal mesh and finish with heavy coat of insulating cement. 

 

G. Do not insulate over nameplate or ASME stamps. Bevel and seal insulation around such. 

 

H. Install insulation for equipment requiring access for maintenance, repair, or cleaning, in 

such a manner that it can be easily removed and replaced without damage. 

 

I. For exterior applications, provide insulation with vapor barrier jacket. Cover with 

caulked aluminum jacket with seams located on bottom side of horizontal duct section. 

 

J. External Duct Insulation Application: 

1. Secure insulation with vapor barrier with wires and seal jacket joints with vapor 

barrier adhesive or tape to match jacket. 

2. Secure insulation without vapor barrier with staples, tape or wires. 

3. Install without sag on underside of ductwork.  Use adhesive or mechanical 

fasteners where necessary to prevent sagging. Lift ductwork off trapeze hangers 

and insert spacers. 

4. Seal vapor barrier penetrations by mechanical fasteners with vapor barrier 

adhesive. 

5. Stop and point insulation around access doors and damper operators to allow 

operation without disturbing wrapping. 

 

K. Insulation including finishes and adhesive on the exterior surfaces of ducts and 

equipment shall have a flame spread rating of 25 or less and a smoke developed rating of 

50 or less as determined by an independent testing laboratory in accordance with NFPA 

255-1972 as required by NFPA 90A. Smoke development rating for pipe insulation shall 

not exceed 50. 

L. Linings in air ducts and equipment shall meet the Erosion Test Method described in 

Underwriter's Laboratories Publication No. 181. These linings, including coatings and 

adhesives and insulation on exterior surfaces of pipes and ducts in building spaces used 

as air supply plenums, shall have a flame spread rating of 25 or less and a smoke 

developed rating of 50 or less as determined by an independent testing laboratory in 

accordance with NFPA 255-1972 as required by NFPA 90A. 

 

M. Duct Insulation: 
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1. All insulation surfaces shall be coated with a compound to prevent erosion, 

flaking or peeling of liner material at air velocities of 2000 ft./minute. 

2. Insulation shall be applied using UL approved fire retardant adhesive and 

mechanical fasteners. Adhesive shall be water based Foster 85-17 or approved 

equal. Mechanical fasteners shall be Gripnail Corporation, or equal with self-

locking washers, and shall be spaced not more than 6" apart on leading edges of 

liner. 

3. Top sheets of insulation in rectangular ducts shall lap the side sheets. 

4. All joints and seams in the lining shall be painted to a smooth surface with a fire 

retardant insulation sealer, Foster 30-70 or equal as approved. 

 

N. HVAC piping shall be insulated with thickness of insulation indicated below: (in 

accordance with ASHRAE 90A-1980) 

 

Hot Water Supply, Return: Pipe Size  Thickness 

All   1-1/2" 

END OF SECTION 230250  
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SECTION 230510 - HVAC PIPING & SPECIALTIES 

 

PART 1 GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Pipe and Pipe Fittings for: 

1. Loop water piping system 

 

B. Valves: 

1. Gate Valves 

2. Ball Valves 

3. Butterfly Valves 

4. Check Valves 

 

1.2 REFERENCES 

 

A. ASME - Boiler and Pressure Vessel Codes, SEC 9 - Qualification Standard for Welding 

and Brazing Procedures, Welders, Brazers, and Welding and Brasing Operators. 

B. ASME B16.3 - Malleable Iron Threaded Fittings Class 50 and 300. 

C. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings. 

D. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings. 

E. ASME B31.9 - Building Services Piping. 

F. ASTM A53 - Pipe, Steel, Black and Hot-Dipped, Zinc Coated Welded and Seamless. 

G. ASTM A234 - Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and 

Elevated Temperatures. 

H. ASTM B32 - Solder Metal. 

I. ASTM B88 - Seamless Copper Water Tube. 

J. ASTM F708 - Design and Installation of Rigid Pipe  Hangers. 

K. AWS A5.8 - Brazing Filler Metal. 

L. AWS D1.1 - Structural Welding Code. 

M. MSS SP58 - Pipe Hangers and Supports - Materials, Design and Manufacture. 

N. SS SP69 - Pipe Hangers and Supports - Selection and Application. 

O. MSS SP89 - Pipe Hangers and Supports - Fabrication and Installation Practices. 

 

1.3 SYSTEM DESCRIPTION 

 

A. Where more than one piping system material is specified, ensure system components are 

compatible and joined to ensure the integrity of the system is not jeopardized. Provide 

necessary joining fittings. Ensure flanges, union, and couplings for servicing are 

consistently provided. 

B. Use grooved mechanical couplings and fasteners in accessible locations. 

 

C. Use unions, flanges, and couplings downstream of valves and at equipment or apparatus 

connections. Do not use direct welded or threaded connections to valves, equipment or 

other apparatus. 

 

D. Use non-conducting dielectric connections whenever jointing dissimilar metals.  

 

E. Provide pipe hangers and supports in accordance with ASTM B31.9 unless indicated 

otherwise. 

 

F. Use gate, ball or butterfly valves for shut-off and to isolate equipment, part of systems, or 
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vertical risers. 

 

G. Use ball or butterfly valves for throttling, bypass, or manual flow control services. 

 

H. Use butterfly valves only in chilled and condenser water systems. 

 

I. Use 3/4" ball valves with cap for drains at main shut-off valves, low points of piping, 

bases of vertical risers, and at equipment.  

 

1.4 SUBMITTALS 

 

A. Submit in accordance with provisions of Section 15010. 

 

B. Product Data:  Include data on pipe materials, pipe fittings, valves, and accessories. 

Provide manufacturers catalogue information. Indicate valve data and ratings. 

 

C. Welders Certificate: Include welders certification of compliance  with ASME SEC 9.  

  

1.5 REGULATORY REQUIREMENTS 

 

A. Conform to ASME B31.9 code for installation of piping system. 

 

B. Welding Materials and Procedures: Conform to ASME SEC 9 and applicable state labor 

regulations. 

 

PART 2 PRODUCTS 

 

2.1 LOOP WATER PIPING, ABOVE GROUND 

 

A. Steel Pipe: ASTM A53, Schedule 40, black. 

1. Fittings: ASTM B16.3, malleable iron or ASTM A234, forged steel welding type 

fittings. 

2. Joints: Threaded, (up to 2") or AWS D1.1, welded (over 2" size). 

 

 

3. For piping 2-1/2" and larger, except in Boiler Room, victaulic coupling system 

will be acceptable for couplings, tees, reducers, elbows only. Provide proper 

gaskets for system working temperature and pressure. 

 

B. Copper Tubing: ASTM B88, Type L, hard drawn. 

1. Fittings: ASME B16.18, cast brass, or ASME B16.22, solder wrought copper. 

2. Joints: Solder, lead free, ASTM B32, 95-5 tin-antimony, or tin and silver, with 

melting range 430 to 535F. 

 

2.2 PIPE HANGERS AND SUPPORTS 

 

A. Conform to ASME B31.9, ASTM F708, MSS SP89. 

 

2.3 GATE VALVES 

 

A. Over 3 Inches: 

1. Manufacturers: 

a) Nibco 
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b) Crane 

c) Stockham 

2. Iron body, bronze trim, bolted bonnet, rising stem, handwheel, outside screw and 

yoke, solid wedge disc with bronze seat rings, flanged ends. 

 

2.4 BALL VALVES 

 

A. Up To and Including 3": 

1. Manufacturers: 

a) Nibco 

b) Crane 

c) Stockham 

2. Bronze two piece body, bronze ball, Teflon seats and stuffing box ring, lever 

handle with balancing stops, solder or threaded ends.  

 

2.5 BUTTERFLY VALVES 

 

A. Manufacturers: 

1. Nibco 

2. Crane 

3. Jamesbury  

 

B. Body: Cast or ductile iron with resilient replaceable EPDM seat, wafer or lug ends, 

extended neck. 

 

C. Disc: Aluminum bronze. 

 

D. Operator: 10 position lever handle with memory stop or Handwheel and gear drive. 

 

 

 

2.6 SWING CHECK VALVES 

 

A. Manufacturers: 

1. Nibco 

2. Crane 

3. Stockham 

 

B. Bronze body, bronze trim, bronze rotating swing disc, with composition disc, solder or 

threaded ends. 

 

2.7 AIR VENTS 

 

A. Manufacturers: 

1. Taco 

2. Bell & Gossett 

3. Armstrong 

4.   Amtrol 

5. Paco 

  

B. Cast iron body and cover, float, bronze pilot valve mechanism suitable for system 

operating temperature and pressure; with isolating valve. 
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2.8 STRAINERS 

 

B. Manufacturers: 

1. Sarco 

2. ITT Hoffman 

3. Bell & Gossett   

 

C. Threaded or flanged, screwed brass or iron body for 175 psig working pressure, Y pattern 

with stainless steel perforated screen. 

 

2.9 FLOW CONTROLS 

 

A. Manufacturers: 

1. Bell & Gossett Circuit Setter Plus 

2. Taco 

3. Armstrong CBU 

4. Paco 

 

B. Bronze body, brass ball construction with TFE seat rings. Provide with differential 

pressure readout ports, memory stop, calibrated nameplate and preformed insulation. 

Furnish with threaded connections. 

 

2.10 RELIEF VALVES 

 

A. Manufacturers: 

1. Watts 

2. Bell & Gossett 

3. Taco 

4. Paco 

 

B. Bronze body, Teflon seat, stainless steel stem and springs, automatic, direct pressure 

actuated, capacities ASME certified and labeled, sized for specific application. 

 

2.11 BACKFLOW PREVENTER 

 

A. Watts Regulator Series #909 with strainer. 

 

B. Approved equal. 

 

2.12 CONDENSATE PIPING 

 

A. Copper Tube:  ASTM B88, Type L hard drawn. 

1. Fittings:  ASME B16.23, cast bronze or ASME B16.29, wrought copper. 

2. Joints:  ASTM B32, solder, Grade 95TA. 

 

B. PVC Pipe:  ASTM D2729. 

1. Fittings:  PVC. 

2. Joints:  ASTM D2855, solvent weld. 

 

PART 3 EXECUTION 

 

3.1 PREPARATION 
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A. Ream pipe and tube ends. Remove burrs.   

 

B. Remove scale and dirt on inside and outside before assembly. 

 

C. Prepare piping connections to equipment with flanges or unions. 

 

D. Keep open ends of pipe free from scale and dirt. Protect open ends with temporary plugs 

or caps. 

 

E. After completion, fill, clean, and treat systems.  

 

3.2 INSTALLATION 

 

A. Install in accordance with manufacturer's instructions. 

 

B. Install piping to ASME B31.9.  

 

C. Route piping in orderly manner, parallel to building structure, and maintain gradient. 

 

D. Install piping to conserve building space, and not interfere with use of space. 

 

E. Group piping whenever practical at common elevations. 

 

F. Sleeve pipe passing through partitions, walls and floors. 

 

G. Slope piping and arrange to drain at low points. 

 

H. Install piping to allow for expansion and contraction without stressing pipe, joints, or 

connected equipment. Refer to Section 15100. 

 

I. Pipe Hangers and Supports: 

1. Install in accordance with ASTM B31.9, ASTM F708 and MSS SP89. 

2. Support horizontal piping as scheduled. 

3. Install hangers to provide minimum 1/2" space between finished covering and 

adjacent work. 

4. Place hangers within 12" of each horizontal elbow. 

5. Use hangers with 1 1/2" minimum vertical adjustment. Design hangers for pipe 

movement without disengagement of supported pipe. 

6. Support vertical piping at every other floor. Support riser piping independently of 

connected horizontal piping. 

7. Where several pipes can be installed in parallel and at same elevation, provide 

multiple or trapeze hangers. 

 

J. Provide clearance in hangers and from structure and other equipment for installation of 

insulation and access to valves and fittings.  

 

K. Provide access where valves and fittings are not exposed.  

 

L. Slope piping and arrange systems to drain at low points. Use eccentric reducers to 

maintain top of pipe level. 

 

M. Install valves with stems upright or horizontal, not inverted. 
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N. Hydronic piping shall be tested with water at 150 psig and system shall not lose over 2 

psig in two hours with no visible signs of leakage. 

 

O. Install circuit setters at all equipment for balancing. 

 

 

END OF SECTION 230510 
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SECTION 230800 - HVAC SYSTEMS COMMISSIONING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Related Sections: 

1. Section 019100 - Commissioning Requirements 

1.2 DESCRIPTION 

A. The HVAC systems to be commissioned are as follows: 

HVAC Systems  

• Split System Heat Pumps 

• Water Source Heat Pumps 

• Exhaust Fans 

• Electric Wall Heaters 

PART 2 - PRODUCTS 

2.1 TEST EQUIPMENT 

A. The HVAC Contractor shall provide all standard testing equipment required to perform startup, 

initial checkout, and testing requirements of Division 23. 

B. The Controls Contractor shall provide all standard testing equipment required to test the 

Building Automation and Automatic Temperature Control System (BAS), including calibration 

of valve and damper actuators and all sensors. Trend logs for functional testing shall be 

generated through the BAS interface, as requested by the CA. Otherwise, the CA will collect 

test data with data loggers. 

C. All testing equipment shall be of sufficient quality and accuracy to test and/or measure system 

performance with the following tolerances. Temperature sensors and digital thermometers shall 

have a certified calibration within the past year to an accuracy of 0.5F and a resolution of 

±0.1F. Pressure sensors shall have an accuracy of ±2.0% of the value range being measured 

(not full range of meter) and have been calibrated within the last year. All equipment shall be 

calibrated according to the manufacturer’s recommended intervals and when dropped or 

damaged. Calibration tags shall be affixed or certificates readily available. 

PART 3 - EXECUTION 

3.1 RESPONSIBILITIES 

A. HVAC and TAB Contractors:  The commissioning responsibilities applicable to each of the 

HVAC and TAB Contractors of Division 23 are as follows: 

1. Construction and Acceptance Phases: 
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a. Attend the initial commissioning meeting conducted at the start of construction, the 

commissioning meeting held 30 days prior to startup of the primary equipment, 

and all commissioning team meetings. 

b. Provide one copy of approved shop drawings, sequence of operations and startup 

reports for all commissioned equipment to the CA.  Supplement the shop drawing 

data with the manufacturer’s installation and start-up procedures. This material 

should be identical to the literature which will be included in the Operation and 

Maintenance Manuals. 

c. The Operation and Maintenance Manuals shall be submitted to the CA prior to the 

start of training (3 weeks before start-up and training and at least 60 days before 

substantial completion). 

d. During the startup and initial checkout process, execute all portions of the 

manufacturer’s start-up checklists, for all commissioned HVAC equipment. 

e. Perform and clearly document all completed startup, pre-functional checklists, and 

system operational checkout procedures, providing a copy to the CA. 

f. The CA writes, coordinates, witnesses, and conducts functional performance test 

procedures. Contractors for each trade shall provide the necessary support to the 

CA to complete functional testing.  

g. Address current A/E punch list items and Commissioning corrective action items 

before functional testing. Air TAB shall be completed with discrepancies and 

problems remedied before functional testing of the respective air related systems. 

h. Provide skilled technicians to execute starting of equipment and to perform tests in 

accordance with all Division 23 sections. Where specified, startup shall be 

performed by a factory authorized service representative. Ensure that they are 

available and present during the agreed upon schedules and for sufficient duration 

to complete the necessary tests, adjustments and problem-solving. 

i. Correct deficiencies (differences between specified and observed performance) as 

interpreted by the CA and A/E and retest the equipment. 

j. Provide training of Owner’s operating staff as specified in Division 23 Sections. 

Use expert qualified personnel. 

k. Coordinate with equipment manufacturers to determine specific requirements to 

maintain the validity of the warranty. 

2. Warranty Period: 

a. Correct deficiencies and make necessary adjustments to O&M manuals for 

applicable issues identified in any seasonal testing. 

B. HVAC Contractor:  The responsibilities of the HVAC Contractor, during construction and 

acceptance phases in addition to those listed in (A) are: 

1. Provide startup for all HVAC equipment. 

2. Calibrations:  The HVAC CONTRACTOR is responsible to calibrate all factory installed 

sensors and actuators. Sensors installed in the unit at the factory with calibration 

certification provided need not be field calibrated by the HVAC CONTRACTOR. 

3. Supervise all commissioning activities executed by subcontractors, including the Controls 

Contractor. 

4. List and clearly identify on the as-built duct and piping drawings the locations of all fire 

dampers, duct detectors, temperature sensors, relative humidity sensors, static and 

differential pressure sensors (air and building pressure). 

3.2 SUBMITTALS 

A. The Contractor shall send one copy of product data, shop drawings and similar submittals to the 

CA at the same time they are submitted to the A/E. The CA will review the submittals and 



Lebanon County Municipal Building – Phase 2 Renovations B+H 22-038 

Lebanon County 

HVAC COMMISSIONING 230800-3 

provide any comments to the A/E for inclusion in their comments. The Architect will transmit 

to the CA, for the CA’s use in preparing functional test procedures; one reviewed and approved 

copy of product data, shop drawings and similar submittals received from the HVAC, Controls 

and TAB Contractors, pertinent to equipment and systems to be commissioned. 

3.3 STARTUP 

A. The HVAC and TAB Contractors shall follow the start-up and initial checkout procedures listed 

in the Responsibilities list in this section. Equipment start-up is required to complete systems 

and sub-systems, so they are fully functional, in compliance with the Contract Documents. The 

commissioning procedures and functional testing do not relieve or lessen this responsibility or 

shift that responsibility partially to the Commissioning Agent or Owner. 

B. Testing is intended to begin upon completion of a system. Refer to Section 019100 for 

additional information related to scheduling. 

3.4 TESTS 

A. The HVAC Contractor shall provide the necessary support to the CA to complete functional 

testing. The HVAC Contractor shall fully test and verify all aspects of the controls work on a 

system operational basis for all, features and functions specified. The following requirements 

apply to all mechanical and control systems and features that are to be commissioned when 

referenced below.  Tests shall: 

1. Verify functionality and compliance with the basis of design for each individual sequence 

module in the sequence of operations. Verify proper operation of all control strategies, 

energy efficiency and self-diagnostics features by stepping through each sequence and 

documenting equipment and system performance.  Tests shall include startup, normal 

operation, shutdown, scheduled ‘on’ and ‘off’, unoccupied, and manual modes, safeties, 

alarms, over-rides, lockouts, and power failure. 

2. Verify operation of systems and components that may be impacted during low, normal, 

and high load conditions and during combinations of environmental and interacting 

equipment conditions that could reasonably exist and potentially result in adverse system 

reaction. 

3. Verify all alarm and high and low limit functions and messages generated on all points 

with alarm settings. 

4. Verify integrated performance of all components and control system components, 

including all interlocks and interactions with other equipment and systems. 

5. Verify shutdown and restart capabilities both for scheduled and unscheduled events (e.g. 

power failure recovery and normal scheduled start / stop). 

6. Verify proper sequencing of heat transfer elements as required to prevent simultaneous 

heating and cooling, unless specifically required for dehumidification operation. 

7. Verify system response and stability of control loops under different load conditions and 

determine if additional loop tuning is required by the Controls Contractor. 

8. When applicable, demonstrate a full cycle from ‘off’ to ‘on’ and ‘no load’ to ‘full load’ 

and then to ‘no load’ and ‘off’. 

9. Verify time of day schedules and setpoints. 

10. Verify all energy saving control strategies. 

11. Verify that all control system graphics are representative of the systems and that all 

points and control elements are in the same location on the graphic as they are in the 

field. 

12. Verify operator control of all adjustable control system points including proper access 

level as agreed to during the controls system demonstration. 
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B. In addition to specific details, and/or standards referenced for acceptance testing indicated in 

other Division 23 sections, the following common acceptance criteria apply to all mechanical 

equipment, assemblies, and features: 

1. For the conditions, sequences and modes tested, the equipment, integral components and 

related equipment shall respond to varying loads and changing conditions and parameters 

appropriately as expected, according to the sequence of operation, as specified, according 

to acceptable operating practice and the manufacturer’s performance specifications. 

2. Systems shall accomplish their intended function and performance (e.g. provide supply 

air and water at designated temperature and flow rate, etc., and maintain space conditions 

in terms of air temperature, relative humidity, and CO2 concentration) at specified levels 

at varying conditions. 

3. Control loops shall be stable under all operating conditions. Control loops shall exhibit a 

quarter decay ratio type responses to a step change or other upset and return to stable 

operation in a time frame that is reasonable and realistic for the system that they are 

associated with. 

4. All safety trips shall require a manual reset to allow a system restart, unless otherwise 

explicitly stated in the specified sequence of operation. 

5. Resetting a manual safety shall result in a stable, safe, and predictable return to normal 

operation by the system. 

6. Safety circuits and permissive control circuits shall function in all possible combinations 

of selector switch positions (hand, auto, inverter, bypass, etc.). 

7. Additional acceptance criteria will be defined by the CA when detailed tested procedures 

are developed. 

C. At the CA’s discretion, if large numbers or repeated deficiencies are encountered, the CA shall 

suspend functional testing until the Contractor corrects the deficiencies and troubleshoots all 

remaining systems at issue on their own. The Contractor shall be responsible for any resulting 

schedule delays that increase the overall time period to complete functional testing. 

3.5 WRITTEN WORK PRODUCTS 

A. Written work products of Contractors will consist of the filled-out start-up, initial checkout, pre-

functional checklists, and test documentation in accordance with all Division 23 sections. 

END OF SECTION 230800 
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SECTION 230835 - HVAC EQUIPMENT 

 

PART 1 GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Water Source Heat Pumps 

B. Electric Wall Heater 

C. Mini-Split 

 

1.2 REFERENCES 

 

A. ANSI/NFPA 70 - National Electrical Code. 

 

1.3 SUBMITTALS 

 

A. Submit shop drawings in accordance with provisions of Section 15010. 

 

1.4 REGULATORY REQUIREMENTS 

 

A. Conform to ANSI/NFPA 70 code for internal wiring of factory wired equipment. 

 

PART 2 PRODUCTS 

 

2.1 WATER SOURCE HEAT PUMPS - HORIZONTAL CONCEALED MODELS 

 

A. Furnish and install ClimateMaster Tranquility® SC Water Source Heat Pumps, as 

indicated on the plans (no substitutions). Equipment shall be completely assembled, 

piped and internally wired. Capacities and characteristics as listed in the schedule and the 

specifications that follow. 

 

B. Units shall be supplied completely factory built capable of operating over an entering 

water temperature range from 20° to 120°F (-6.7° to 48.9°C) as standard. Equivalent 

units from other manufacturers may be proposed provided approval to bid is given 10 

days prior to bid closing. All equipment listed in this section must be rated and certified 

in accordance with Air-Conditioning, Heating and Refrigeration Institute/International 

Standards Organization (AHRI/ISO 13256-1). All equipment must be tested, 

investigated, and determined to comply with the requirements of the standards for 

Heating and Cooling Equipment UL-60335-2-40 4th Edition, UL-60335-1 6th Edition for 

the United States and CAN/CSA-C22.2 NO. 60335-2-40:22, CAN/CSA C22.2 No 

60335-1:16 for Canada, by Intertek Testing Laboratories (ETL). The units shall have 

AHRI/ISO and ETL-US-C labels. 

 

C. All units shall pass a factory acceptance test. The quality control system shall 

automatically perform the factory acceptance test via computer. A detailed report card 

from the factory acceptance test shall ship with each unit. Note: If unit fails the factory 

acceptance test, it shall not be allowed to ship. Unit serial number will be recorded by 

factory acceptance test and furnished on report card for ease of unit warranty status. 

 

D. Basic Construction: Horizontal units shall have one of the following air flow 

arrangements: Left Inlet/Straight (Right) Discharge; Right Inlet/Straight (Left) Discharge; 
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Left Inlet/Back Discharge; or Right Inlet/Back Discharge as shown on the plans. Units 

must have the ability to be field convertible from straight to back or back to straight 

discharge with no additional parts or unit structure modification. Horizontal units will 

have factory installed hanger brackets with rubber isolation grommets packaged 

separately. 

 

E. Vertical units shall have one of the following airflow arrangements: Left Return/Top 

Discharge, Right Return/Top Discharge, as shown on the plans. 

 

F. If units with these arrangements are not used, the contractor is responsible for any extra 

costs incurred by other trades. All units (horizontal and vertical) must have a minimum of 

two access panels for serviceability of compressor compartment. Units having only one 

access panel to compressor/heat exchangers/expansion device/refrigerant piping shall not 

be acceptable. 

 

G. Compressor section interior surfaces shall be lined with 1/2 inch (12.7mm) thick, 1-1/2 

lb/ft3 (24 kg/m3) acoustic type glass fiber insulation. Air handling section interior 

surfaces shall be lined with 1/2 in (12.7mm) thick, 1-1/2 lb/ft3 (24 kg/m3) foil-faced 

glass-fiber insulation for ease of cleaning. Insulation placement shall be designed in a 

manner that will eliminate any exposed edges to prevent the introduction of glass fibers 

into the air stream. Units without foil-faced insulation in the air handling section will not 

be accepted. 

 

H. The heat pumps shall be fabricated from heavy gauge galvanized steel. 

 

I. Standard insulation must meet NFPA Fire Hazard Classification requirements 25/50 per 

ASTM E84, UL 723, CAN/ULC S102-M88 and NFPA 90A requirements; air erosion 

and mold growth limits of UL-181; stringent fungal resistance test per ASTM-C1071 and 

ASTM G21; and shall meet zero level bacteria growth per ASTM G22. Unit insulation 

must meet these stringent requirements or unit(s) will not be accepted. 

 

J. All horizontal units to have factory installed 1 inch (25.4 mm) discharge air duct collars, 

1 inch (25.4 mm) filter rails with 1 inch (25.4 mm) filters factory installed, and factory 

installed unit-mounting brackets. Vertical units to have field installed discharge air duct 

collar, shipped loose and 1 inch (25.4 mm) filter rails with 1 inch (25.4 mm) filters 

factory installed. If units with these factory installed provisions are not used, the 

contractor is responsible for any extra costs to field install these provisions, and/or the 

extra costs for their sub-contractor to install these provisions. 

 

K. All units must have an insulated panel separating the fan compartment from the 

compressor compartment. Units with the compressor in the air stream are not acceptable. 

Units shall have factory installed 1 inch (25.4 mm) wide filter rails for filter removal 

from either side. Units shall have a 1 inch (25.4 mm) thick throwaway type glass fiber 

filter. The contractor shall purchase one spare set of filters and replace factory shipped 

filters on completion of start-up. Filters shall be standard sizes. If units utilize non-

standard filter sizes then the contractor shall provide 12 spare filters for each unit. 

 

L. Cabinets shall have separate holes and knockouts for entrance of line voltage and low 

voltage control wiring. All factory-installed wiring passing through factory knockouts 

and openings shall be protected from sheet metal edges at openings by plastic ferrules. 

Supply and return water connections shall be copper FPT fittings. All water connections 

and electrical knockouts must be in the compressor compartment corner post as to not 
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interfere with the serviceability of unit. Contractor shall be responsible for any extra costs 

involved in the installation of units that do not have this feature. Contractor must ensure 

that units can be easily removed for servicing and coordinate locations of electrical 

conduit and lights with the electrical contractor. 

 

M. UltraQuiet package option shall be furnished and installed which shall consist of 

additional sound insulation applied to the base pan, removable panels and blower 

housing. 

 

N. Fan and Motor Assembly: Blower shall have inlet rings to allow removal of wheel and 

motor from one side without removing housing. Units shall have a direct-drive 

centrifugal fan. The fan motor shall be 3-speed, permanently lubricated, PSC type, with 

internal thermal overload protection. Units supplied without permanently lubricated 

motors must provide external oilers for easy service. The fan motor on small and medium 

size units (006-042) shall be isolated from the fan housing by a torsionally flexible motor 

mounting system with rubber type grommets to inhibit vibration induced high noise 

levels associated with “hard wire belly band” motor mounting. The fan motor on larger 

units (048 & 060) shall be isolated with flexible rubber type isolation grommets only. 

The fan and motor assembly must be capable of overcoming the external static pressures 

as shown on the schedule. Airflow/Static pressure rating of the unit shall be based on a 

wet coil and a clean filter in place. Ratings based on a dry coil, and/or no air filter shall 

NOT be acceptable. 

 

O. Refrigerant Circuit: All units shall contain an R-454B sealed refrigerant circuit including 

a high efficiency scroll or rotary compressor designed for heat pump operation, a 

thermostatic expansion valve for refrigerant metering, an enhanced corrugated aluminum 

lanced fin and rifled copper tube refrigerant to air heat exchanger, reversing valve, 

coaxial (tube in tube) refrigerant to water heat exchanger, and safety controls including a 

high pressure switch, low pressure (loss of charge) switch, water coil low temperature 

sensor, and air coil low temperature sensor. Access fittings shall be factory installed on 

high and low pressure refrigerant lines to facilitate field service. Activation of any safety 

device shall prevent compressor operation via a microprocessor lockout circuit. The 

lockout circuit shall be reset at the thermostat or at the contractor supplied disconnect 

switch. Units that cannot be reset at the thermostat shall not be acceptable. 

 

P. The compressor shall have a dual level vibration isolation system. The compressor will 

be mounted on specially engineered sound-tested EPDM vibration isolation grommets or 

springs to a large heavy gauge compressor mounting plate, which is then isolated from 

the cabinet base with rubber grommets for maximized vibration attenuation. Compressor 

shall have thermal overload protection. Compressor shall be located in an insulated 

compartment away from air stream to minimize sound transmission. 

 

Q. Refrigerant to air heat exchangers shall utilize enhanced corrugated lanced aluminum fins 

and rifled copper tube construction rated to withstand 625 PSIG (4309 kPa) working 

refrigerant pressure. Refrigerant to water heat exchangers shall be of copper inner water 

tube and steel refrigerant outer tube design, rated to withstand 625 PSIG (4309 kPa) 

working refrigerant pressure and 500 PSIG (3445 kPa) working water pressure. The 

refrigerant to water heat exchanger shall be “electro-coated” with a low cure cathodic 

epoxy material a minimum of 0.4 mils thick (0.4 – 1.5 mils range) on all surfaces. The 

black colored coating shall provide a minimum of 1000 hours salt spray protection per 

ASTM B117-97 on all external steel and copper tubing. The material shall be formulated 

without the inclusion of any heavy metals and shall exhibit a pencil hardness of 2H 
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(ASTM D3363-92A), crosshatch adhesion of 4B-5B (ASTM D3359-95), and impact 

resistance of 160 in-lbs (184 kg-cm) direct (ASTM D2794-93). 

 

R. Refrigerant metering shall be accomplished by thermostatic expansion valve only. 

Expansion valves shall be dual port balanced type with external equalizer for optimum 

refrigerant metering. Units shall be designed and tested for operating ranges of entering 

water temperatures from 20° to 120°F (-6.7° to 48.9°C). Reversing valve shall be four-

way solenoid activated refrigerant valve, which shall default to heating mode should the 

solenoid fail to function. If the reversing valve solenoid defaults to cooling mode, an 

additional low temperature thermostat must be provided to prevent over-cooling an 

already cold room. 

 

S. Units charged with 62 ounces or greater of R-454B shall be supplied with a Refrigerant 

Detection Systems (RDS) with sensors to be strategically placed within the cabinet. In the 

event of a refrigerant leak, the RDS disables compressor operation, and the unit blower 

runs to disperse any concentration or leaked refrigerant in compliance with UL 60335-2-

40 safety standards for flammable refrigerants. Units charged with 62 ounces or greater 

of R-454B that do not have an RDS shall not be acceptable. 

 

T. Drain Pan: The drain pan shall be constructed of a polymer material that inhibits 

corrosion. Drain outlet shall be connected from pan using provided polymer coupling and 

clamps that meet UL 2043 as required for discrete products by the IMC and UMC when 

located in a plenum. If galvanized steel drain pan is used, it shall be fully insulated on 

both sides and must meet the stringent 1,000 hour salt spray test per ASTM B117. Drain 

outlet shall be located at pan as to allow unobstructed drainage of condensate. Drain 

outlet shall be connected from pan directly to a rubber coupling. No hidden internal 

tubing extensions from pan outlet extending to unit casing (that can create drainage 

problems) will be accepted. The unit as standard will be supplied with solid-state 

electronic condensate overflow protection. Mechanical float switches will NOT be 

accepted. 

 

U. Electrical: A control box shall be located within the unit compressor compartment and 

shall contain a 50VA transformer, 24 volt activated, 2 or 3 pole compressor contactor, 

terminal block for thermostat wiring and solid-state controller for complete unit 

operation. The control box on sizes 006 through 060 shall have a door to protect the 

internal components.  The entire control box shall be capable of rotating out of the unit to 

allow access to the components behind the control box.  Low voltage wires shall enter the 

box through a hole in the lower left side and high voltage wires shall enter the box 

through a hole in the upper left side.  Reversing valve and fan motor wiring shall be 

routed through this electronic controller. Units shall be name-plated for use with time 

delay fuses or HACR circuit breakers. Unit controls shall be 24 Volt and provide heating 

or cooling as required by the remote thermostat/sensor. 

 

V. Provide disconnect switch, non-fused, classified as motor disconnect 

 

W. Enhanced Solid State Control System (DXM2.5): This control system is a 

communicating controller. Control shall have the features of the CXM2 control system 

along with the following expanded features: 

 1. Removable thermostat connector. 

 2. Night setback control. 

 3. Random start on return from night setback. 

 4. Override temperature control with 2-hour timer for room occupant to override 
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setback temperature at the thermostat. 

 5. Dry contact night set back output for digital night setback thermostats. 

 6. Ability to work with heat pump or heat/cool (Y,W) type thermostats. 

 7. Ability to work with heat pump thermostats using O or B reversing valve control. 

 8. Boilerless system heat control at low loop water temperature. 

 9. Ability to allow up to three units to be controlled by one thermostat. 

 10. Relay to operate an external damper. 

 11. Relay to start system pump. 

 12. 75VA control transformer. Control transformer shall have load side short circuit 

and overload protection via a built-in circuit breaker. 

 

 

X. Units not providing the eight safety protections of anti-short cycle, low voltage, high 

voltage, high refrigerant pressure, low pressure (loss of charge), air coil low temperature 

cut-out, water coil low temperature cut-out, and condensate overflow protections for both 

drain pans will not be accepted.  

 

Y. When DXM2.5 is connected to AWC99U01 communicating thermostat or handheld 

service tool, the installer/service technician can; check and set CFM, check DIP switch 

S1, S2, and S3 settings; run operation modes manually; check all physical inputs from 

thermostat and refrigerant pressure switches status, (Y1, Y2, W, O, G, H, ESD, NSB, 

OR, HP switch, and LOC switch); current or at time of fault the following temperatures – 

water coil (LT1), air coil (LT2), compressor discharge, leaving air, leaving water, 

entering water and control voltage; record last five faults, list possible reasons, and clear 

faults. When the AWC99U01 communicating thermostat is used this same functionality 

can be viewed and adjusted remotely in the web portal or mobile app. Systems not 

providing remote access, diagnosis, and adjustment functionality will not be accepted. 

 

 

Z. Warranty: ClimateMaster shall warranty equipment for a period of 12 months from start 

up or 18 months from shipping (whichever occurs first). 

 

AA. Field Installed Options: 

 1. Hose Kits: All units shall be connected with hoses. The hoses shall be braided 

stainless steel, fire-rated hoses complete with adapters. Only fire-rated hoses will 

be accepted. 

 2. Valves: The following valves are available and will be shipped loose: 

  a. Ball valve; bronze material, standard port full flow design, FPT 

connections. 

  b. Ball valve with memory stop and PT port. 

  c. “Y” strainer with blowdown valve, bronze material, FPT connections. 

  d. Motorized water valve; slow acting, 24V, FPT connections. 

 3. Hose Kit Assemblies: The following assemblies ship with the valves already 

assembled to the hose described 

  a. Supply hose having “Y” strainer with blowdown valve, and ball valve 

with PT port, return hose having automatic flow regulator with PT ports, 

and ball valve. 

 

BB. Thermostats: The thermostat shall be a Climate Master mechanical or electronic type 

thermostat as selected below with the described features: 

1. Provide CM300 – Multi-stage, automatic or manual changeover, 7-day 

programmable with Wi-Fi and Humidity Control (ABV32V02C/R). The 
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residential version shall be 7-day programmable with up to four setpoints per 

day. The commercial version shall be 7-day programmable with four 

occupied/unoccupied periods per day with up to 4-hour override. Multi- stage 

(3H/2C), automatic or manual changeover with HEAT-OFF-COOL-AUTO-EM 

HEAT system settings and fan ON-AUTO settings, Wi-Fi, pre- occupancy purge 

fan option, nighttime control of display backlight, bi-color LED indicates a 

heating or cooling demand, keypad lock, title 24 compliant, openADR2.0b 

certified with Skyport web portal. Compatible with condensate- overflow 

warning systems – lockout compressor with message on. 

2.2 ELECTRIC WALL HEATER 

A. The heating equipment shall include an electric automatic fan forced air heater suitable for small area 

heating, as manufactured by QMark, a Marley Engineered Products Brand, Bennettsville, SC. The 

heater shall be designed for wall mounting, recess or surface. Heaters shall be cETLus listed. 

B. Back Box: The back box shall be designed as a recessed rough-in box in either masonry or frame 

installations and is also used when surface mounting frames are used in surface mounting 

installations. The back box shall be heavy gauge galvanized steel and shall contain knockouts through 

which power leads enter. 

C. Inner Frame Assembly: The heater assembly, which fits into the back box, shall consist of a heavy 

gauge steel fan panel to which all the operational parts of the heater are mounted. The inner frame 

assembly shall be completely pre-wired. 

D. Heating Element: The heating element shall be of the non-glowing design consisting of 90/20 nickel-

chromium resistance wire enclosed in a steel sheath to which plate fins are copper brazed. The 

element shall cover the entire air discharge area to ensure uniform heating of all discharged air. It 

shall be warrantied for 5 years. 

E. Motor and Controls: Motor(s) shall be totally enclosed air over (TEAO) type suitable for continuous 

heavy duty, all angle operation. Construction shall include sealed lifetime pre-lubricated ball 

bearings, resilient mounted and protected by an automatic reset thermal overload switch. Motor(s) to 

have quick-disconnect plug for fast and easy removal of motor/fan assembly for inspection and 

cleaning. Motor(s) to have double extended shaft and direct drive, double inlet, dynamically 

balanced, forward-curved squirrel cage blower wheels. 

F. Surface Mounting Frame: The surface mounting frame shall be of heavy gauge steel designed to 

mount around the back box for a finished surface installation. Slot knockouts shall be provided for 

power supply conduit. 

G. Front Cover: the louvered front cover shall be of heavy gauge steel with a powder paint finish. A plug 

button will be provided to replace the thermostat knob and render the unit tamper resistant. 

H. Finish: All sheet metal parts, except the galvanized steel back box, shall be phosphatized, then 

completely painted by a powder paint process. 

2.3 SPLIT SYSTEM AIR CONDITIONER SYSTEM (AC/CU) 

A. Basis of Design: Mitsubishi 

B. Accepted Substitutes: 

 1. Daikin 
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 2. Carrier 

 3. Airedale 

C. Provide split system wall mounted air conditioning unit(s). 

D. Indoor unit shall be wall hung as indicated on drawings and shall include thermostat and 

condensate pump. 

E. Outdoor unit shall include all standard equipment and controls, low ambient controls, hard start, 

anti-short cycle timer and voltage as shown on the plans. 

F. Furnish unit with 5-year warranty for all material, labor, and refrigerant. 

G. Unit shall include low ambient control for operation down to 0°F. 

H. Furnish and install with condensate pump and wall mounted thermostat. 

 

PART 3 EXECUTION 

 

3.1 INSTALLATION 

 

A. Install in accordance with manufacturer's instructions. 

 

B. Install convectors and cabinet heaters as indicated. Coordinate to assure correct recess 

size for recessed convectors. 

 

C. Protect units with protective covers during balance of construction. 

 

3.25 CLEANING 

 

A. After construction is completed, including painting, clean exposed surfaces of units. 

Vacuum clean coils and inside of cabinets. 

 

B. Touch-up marred or scratched surfaces of factory-finished cabinets, using finish materials 

furnished by manufacturer. 

 

C. Install new filters. 

 

 

END OF SECTION 230835 
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SECTION 230860 - VENTILATION EQUIPMENT 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Rooftop Centrifugal Exhausters 

1.2 REFERENCES 

A. AMCA 99 - Standards Handbook. 

B. AMCA 210 - Laboratory Methods of Testing Fans for Rating Purposes. 

C. AMCA 261 - Directory of Products Licensed to Bear the AMCA Certified Ratings Seal. 

D. NFPA 70 - National Electrical Code. 

E. UL 705 - Power Ventilators. 

1.3 SUBMITTALS 

A. Submit in accordance with provisions of Section 230010. 

B. Product Data: Literature shall be provided that indicates dimensions, operating and shipping 

weights, capacities, ratings, fan performance, filter information, factory supplied accessories, 

electrical characteristics and connection requirements. Installation, Operation and Maintenance 

manual with startup requirements shall be provided. 

C. Shop Drawings: Unit drawings shall be provided that indicate assembly, unit dimensions, 

construction details, clearances, and connection details. Computer generated fan curves for each fan 

shall be submitted with specific design operation point noted. Wiring diagram shall be provided 

with details for both power and control systems and differentiate between factory installed and field 

installed wiring. 

PART 2 - PRODUCTS 

2.1 MANUFACTURER: 

1. Greenheck 

2. Cook 

3. PennBarry 

4. Acme 

B. Furnish and install rooftop centrifugal exhausters. Unit shall be direct drive or belt-drive as 

indicated. Housing shall be heavy gauge spun aluminum, weatherproof, with integral shield. Fan 

wheel shall be of centrifugal design, statically and dynamically balanced. Fan shall have integral 

factory-formed base. Housing shall have wiring channel. Unit shall be of direct discharge design. 
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Motor and fan assembly shall be mounted on vibration isolators. Unit shall be equipped with bird 

screen, backdraft damper, and safety disconnect switch. 

C. Fan shall be mounted on Roof Curb furnished and installed by this Contractor. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Secure roof exhausters with lag screws to roof curb. 

C. Extend ducts to roof exhausters into roof curb.  

D. Install flexible connections where indicated. 

E. Provide sheaves required for final air balance. 

F. Install backdraft dampers on inlet to roof exhausters. 

G. Provide backdraft dampers on outlet from cabinet and ceiling exhauster fans and as indicated. 

H. Do not operate fans for any purpose until ductwork is clean, filters in place, bearings lubricated, and 

fan has been test run under observation. 

3.2 EXAMINATION AND COORDINATION 

A. General: Install energy recovery units in accordance with manufacturer’s installation instructions. 

Install units plumb and level, firmly anchored in locations indicated, and maintain manufacturer’s 

recommended clearances. 

B. Connections: Install piping and ductwork to allow service and maintenance. 

C. Cleaning 

1. After completing system installation and testing, inspect exposed finishes. Clean and remove 

burrs and construction debris, repair damaged finishes. 

2. Vacuum equipment interior to remove foreign material and construction dirt and dust. 

Vacuum clean fan wheel, fan cabinet, and coils. 

D. Field Quality Control and Testing: Operational Test: Upon completion of inspection, testing, and 

start-up, test system for proper operation and system capacity. Repair malfunctions and/or replace 

components. Re-test equipment until proper operation is achieved. 

E. Start-Up: Provide services of a factory trained representative to start-up equipment. Contractor shall 

assist and cooperate with factory representative as required. Coordinate start-up with TAB & ATC 

Contractors. Start-up equipment in accordance with manufacturer’s instructions. Refer to Section 

230990, “Testing, Adjusting, and Balancing” for additional start-up procedures. 

1. Ensure filters are installed prior to initial start-up; do not start-up or operate equipment 

without filters in place. Filters shall remain in place through the duration of construction  
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2. Provide and install new filters upon turnover to Owner 

3. Test controls and demonstrate compliance with requirements. Replace damaged or 

malfunctioning controls and equipment. 

F. Training: Provide services of manufacturer’s service representative to instruct Owner’s personnel in 

operation and maintenance of rooftop air handling units. Training to include start-up and shut-

down, servicing, and preventative maintenance schedules and procedures, and troubleshooting 

procedures, and procedures for obtaining replacement parts and technical assistance. Review 

operating and maintenance data contained in the Operating and Maintenance Manuals specified in 

Division One. Schedule 4 hours of training with Owner, schedule at least 7 days prior notice. 

G. Demonstration: After completion of inspections, installation, and testing, Contractor shall perform 

the following demonstration inspections and tests in the presence of the Engineer and Owner. 

1. Verification of proper installation 

2. System functional and safety tests 

3. System operation tests 

END OF SECTION 230860 
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SECTION 230890 - DUCTWORK SYSTEMS 

 

PART 1 GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Metal Ductwork 

B. Nonmetal Ductwork 

C. Air Turning Devices/Extractors 

D. Backdraft Dampers 

E. Combination Fire and Smoke Dampers 

F. Duct Access Doors 

G. Fire Dampers 

H. Flexible Duct Connections 

I. Volume Control Dampers 

J. Diffusers 

K. Registers/Grilles 

L. Louvers 

 

1.2 REFERENCES 

 

A. ASTM A 90 - Weight of Coating on Zinc-Coated (Galvanized) Iron or Steel Articles. 

B. ASTM A 525 - General Requirements for Steel Sheet, Zinc- Coated (Galvanized) by the 

Hot-Dip Process. 

C. ASTM A 527 - Steel Sheet, Zinc-Coated (Galvanized) by Hot-Dip Process, Lock 

Forming Quality. 

D. NFPA 90A - Installation of Air Conditioning and Ventilating Systems 

E. SMACNA - HVAC Air Duct Leakage Test Manual. 

F. SMACNA - HVAC Duct Construction Standards - Metal and Flexible. 

G. SMACNA - Fibrous Glass Duct Construction Standards. 

H. UL 181 - Factory-Made Air Ducts and Connectors. 

I. UL 33 - Heat Responsive Links for Fire-Protection Service. 

J. UL 555 - Fire Dampers and Ceiling Dampers. 

K. ASHRAE Handbook - Systems Volume, Chapter "Sound and Vibration Control". 

L. ASHRAE 70 - Method of Testing for Rating the Air Flow Performance of Outlets and 

Inlets. 

 

1.3 SUBMITTALS 

 

A. Submit in accordance with provisions of Section 15010. 

 

B. Ductwork 

1. Shop Drawings:   

a) Indicate duct fittings, particulars such as gages, sizes, welds, and 

configuration prior to start of work for kitchen hood exhaust systems. 

b) The contractor shall submit for checking and approval, copies of his shop 

drawings of ductwork for the main trunk duct systems, and must receive 

approval of the Architects before any fabrication upon this ductwork is 

begun. 

2. Product Data:  Provide data for duct materials and duct connectors. 

 

C. Ductwork Accessories 

1. Shop Drawings:  Indicate for shop fabricated assemblies including volume 
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control dampers, duct access doors, fire dampers, duct silencers, etc. 

2. Product Data:  Provide for shop fabricated assemblies including volume control 

dampers, duct access doors, fire dampers, duct silencers, etc.  

3. Manufacturer's Installation Instructions:  Indicate for fire dampers and 

combination fire and smoke dampers. 

 

D. Air Outlets and Inlets 

1. Product Data:  Provide data for equipment required for this project. Review 

outlets and inlets as to size, finish, and type of mounting prior to submission. 

Submit schedule of outlets and inlets showing type, size, location, application, 

and noise level. 

 

1.4 QUALITY ASSURANCE 

 

A. Perform Work in accordance with SMACNA - HVAC Duct Construction Standards - 

Metal and Flexible. 

 

B. Test and rate louver performance in accordance with AMCA 500. 

 

1.5 REGULATORY REQUIREMENTS 

 

A. Construct ductwork to NFPA 90A standards. 

 

 

PART 2 PRODUCTS 

 

2.1 DUCTWORK MATERIALS 

 

A. Galvanized Steel Ducts: ASTM A525 and ASTM A527 galvanized steel sheet, 

lock-forming quality, having G60 zinc coating of in conformance with ASTM A90. 

 

B. Aluminum Ducts: ASTM B209, aluminum sheet, alloy 3003-H14. Aluminum 

connections and bar stock: Alloy 6061-T6 or of equivalent strength. 

 

C. Insulated Flexible Ducts: 

1. Manufacturers: 

a) Johns Manville Model Micro-Aire J/FLXSL. 

b) Wiremold Model M-KH. 

c) Automation Industries Flexible Tubing Div. Model Thermaflex. 

2. Flexible round ductwork shall consist of a vinyl coated spring steel helix bonded 

to a vinyl coated fiberglass liner wrapped with fiberglass wool insulation 

providing a thermal conductance of 0.23 Btu./hr./sq. ft./0. Outer jacket shall be 

reinforced metalized mylar/neoprene laminate. Ducts shall be "Thermaflex" as 

manufactured by Automation Industries Flexible Tubing Division Type M-KH or 

type VTKC as manufactured by the Wiremold Company, suitable for an 

operating temperature from 0F to 180F and 2" wg. Clamps, connectors and the 

installation shall be as recommended by the manufacturer. Ducts shall be listed 

by Underwriters Laboratories under their UL-181 standards as Class 1 air duct 

and comply with NFPA Standard No. 90A.  

3. Flexible ductwork may be substituted in lieu of rigid for supply air run-outs to 

diffusers located in suspended ceilings. Maximum flexible duct length shall be 

8'-0". Flexible duct shall be installed and supported to prevent kinking. Flexible 

duct shall be sized as follows: 
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Flexible Duct Dia.    Max CFM 

5"         80 

6"        135 

7"        190 

  8"        280 

9"        375 

10"        540 

12"        820 

 

2.2 DUCTWORK FABRICATION 

 

A. Fabricate and support in accordance with SMACNA HVAC Duct Construction Standards 

- Metal and Flexible, and as indicated. Provide duct material, gages, reinforcing, and 

sealing for operating pressures indicated. 

 

B. Construct T's, bends, and elbows with radius of not less than 1 1/2 times width of duct on 

centerline. Provide  turning vanes in all elbows. Where acoustical lining is indicated, 

provide turning vanes of perforated metal with glass fiber insulation. 

 

C. Increase duct sizes gradually, not exceeding 15 divergence wherever possible; maximum 

 30 divergence upstream of equipment and 45 convergence downstream. 

 

D. Provide standard 45 lateral wye takeoffs unless otherwise indicated where 90 conical 

tee connections may be used. 

 

E. Size shall be as follows: 

 

Rectangular Duct: 

Largest Duct  Dimension  Steel U.S.Stand. Gauge 

Up through 12"    26 

13" through 30"    24 

30" through 54"    22 

55" through 84"    20 

84" and above    18 

 

  Round Duct (Exhaust System Only) 

Largest Dimension   Steel - U.S. Stand Gauge 

Up through 8"    26 

 9" through 22"    24 

23" through 36"    22 

37" through 50"    20 

 

2.3 AIR TURNING DEVICES/EXTRACTORS 

 

A. Multi-blade device with blades aligned in short dimension; steel construction; with 

individually adjustable blades, mounting straps. 

 

2.4 BACKDRAFT DAMPERS 

 

A. Gravity Backdraft Dampers, Size 18 x 18" (450 x 450 mm) or Smaller, Furnished with 

Air Moving Equipment: Air moving equipment manufacturers standard construction. 
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B. Multi-Blade, Parallel Action Gravity Balanced Backdraft Dampers: 16 gage thick 

galvanized steel, with blades of maximum 6" width, with felt or flexible vinyl sealed 

edges, linked together in rattle-free manner with 90 stop, steel ball bearings, and plated 

steel pivot pin; adjustment device to permit setting for varying differential static pressure. 

 

2.5 DUCT ACCESS DOORS 

 

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and 

Flexible, and as indicated. 

 

B. Fabrication: Rigid and close-fitting of galvanized steel with sealing gaskets and quick 

fastening locking devices. For insulated ductwork, install minimum 1" (25 mm) thick 

insulation with sheet metal cover. 

1. Less Than 12" Square:  Secure with sash locks. 

2. Up to 18" Square:  Provide two hinges and two sash locks. 

3. Up to 24 x 48": Three hinges and two compression latches with outside and 

inside handles. 

4. Larger Sizes: Provide an additional hinge. 

 

C. Access doors with sheet metal screw fasteners are not acceptable. 

 

2.6 FIRE DAMPERS 

 

A. Fabricate in accordance with NFPA 90A and UL 555, and as indicated. 

 

B. Ceiling Dampers:  Galvanized steel, 22 gage frame and 16 gage flap, two layers 0.125" 

ceramic fiber on top side, with locking clip. 

 

C. Curtain Type Dampers: Galvanized steel with interlocking blades. Provide stainless steel 

closure springs and latches for horizontal installations and closure under air flow 

conditions. Configure with blades out of air stream.  Similar to Ruskin Model IBDZ. 

 

D. Fusible Links: UL 33, separate at 160F with adjustable link straps for combination 

fire/balancing dampers. 

 

2.7 FLEXIBLE DUCT CONNECTIONS 

 

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and 

Flexible, and as indicated. 

 

B. Connector: Fabric crimped into metal edging strip. 

1. Fabric: UL listed fire-retardant neoprene coated woven glass fiber fabric to 

NFPA 90A, minimum density 30 oz per sq yd. 

2. Net Fabric Width: Approximately 2" (50 mm) wide. 

3. Metal: 3" wide, 24 gage (0.6 mm thick) galvanized steel. 

 

2.8 VOLUME CONTROL DAMPERS. 

 

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and 

Flexible, and as indicated. 

 

B. Single Blade (up to 12" high) - 16 gauge blade on rod. 
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C. Multi-Blade Damper (over 12" high): Fabricate of opposed blade pattern with maximum 

blade sizes 8 x 72". Assemble center and edge crimped blades in prime coated or 

galvanized channel frame with suitable hardware.  

 

D. End Bearings: Except in round ductwork 12" (300 mm) and smaller, provide end 

bearings. On multiple blade dampers, provide oil-impregnated nylon or sintered bronze 

bearings. 

 

E. Quadrants: 

1. Provide locking, indicating quadrant regulators on single and multi-blade 

dampers. 

2. On insulated ducts mount quadrant regulators on stand-off mounting brackets, 

bases, or adapters. 

3. Where rod lengths exceed 30" provide regulator at both ends. 

 

2.9 RECTANGULAR CEILING DIFFUSERS 

 

A. Manufacturers: 

1. Tuttle & Bailey Model RC. 

2. EH Price 

3. Metalaire - Series 5000 

4. Krueger 

 

B. Type: Square and rectangular, multi-louvered diffuser to discharge air in pattern as 

indicated on drawings. 

 

C. Frame: Surface mount type. 

 

D. Fabrication: Steel with baked enamel off-white finish. Aluminum in pool and locker 

rooms. 

 

E. Accessories: Radial opposed blade damper and multi-louvered equalizing grid with 

damper adjustable from diffuser face. 

 

2.10 CEILING EXHAUST AND RETURN REGISTERS/GRILLES 

 

A. Manufacturers: 

1. Krueger S580H 

2. Acceptable equal by Anemostat, Titus, Carnes, Metalaire, Tuttle & Bailey, Price 

provided specifications are met. 

 

B. Type: Streamlined blades, 3/4" minimum depth, 3/4" maximum spacing, with blades set 

at 35 horizontal face. 

 

C. Frame: 1-1/4" margin with countersunk screw mounting. 

 

D. Fabrication: Aluminum filter grille with hinged face and color to be selected by the 

Architect. 

 

2.11 WALL SUPPLY REGISTERS/GRILLES (SR) 

 

A. Manufacturers: 

1. Tuttle & Bailey Model DQM 
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2. Accepted substitute 

 

B. Type: Streamlined and individually adjustable blades, 3/4" minimum depth, 3/4" 

maximum spacing with spring or other device to set blades, vertical face, double 

deflection. 

 

C. Frame: 1-1/4" margin with concealed mounting and gasket. 

  

D. Fabrication:  Aluminum extrusions, with factory off-white enamel finish, color to be 

selected. 

 

 

E. Damper: Integral, gang-operated opposed blade type with removable key operator, 

operable from face. 

 

2.12 WALL EXHAUST AND RETURN REGISTERS/GRILLES 

 

A. Manufacturers: 

1. Tuttle & Bailey T110 

2. Accepted substitute 

 

B. Type: Streamlined blades, 3/4" minimum depth, 3/4" maximum spacing, 45 angle 

blades, vertical face. 

 

C. Frame: 1-1/4" margin with countersunk screw mounting. 

 

D. Fabrication: 20 ga. steel frames and 13 ga. steel blades with factory off-white enamel 

finish, color to be selected. Utilize heavy duty aluminum in pool and locker room areas. 

 

E. Damper: Integral, gang-operated, opposed blade type with removable key operator, 

operable from face. 

 

2.13 SOFFIT REGISTERS/GRILLES 

 

A. Manufacturers: 

1. Tuttle & Bailey Model AGCV 

2. Accepted substitute 

 

B. Type: Aluminum construction with integral dampers and insect screen on interior of unit. 

 

C. Color by Architect. 

 

 

PART 3 EXECUTION 

 

3.1 INSTALLATION 

 

A. Rectangular ductwork shall be galvanized unless otherwise noted. 

 

B. Install in accordance with manufacturer's instructions. 

 

C. Install and seal ducts in accordance with SMACNA HVAC Duct Construction Standards 

- Metal and Flexible. 
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D. Duct Sizes are inside clear dimensions. For lined ducts, maintain sizes inside lining. 

 

E. Locate ducts with sufficient space around equipment to allow normal operating and 

maintenance activities. 

 

F. Use double nuts and lock washers on threaded rod supports. 

 

G. Connect terminal units to supply ducts with 1' maximum length of flexible duct. Do not 

use flexible duct to change direction. 

 

H. Connect diffusers to low pressure ducts with 8' maximum length of flexible duct held in 

place with strap or clamp. (Concealed areas only.) 

 

I. Connect flexible ducts to metal ducts with adhesive.  

 

J. Set plenum doors 6 to 12" above floor. Arrange door swings so that fan static pressure 

holds door in closed position. 

 

K. During construction provide temporary closures of metal or taped polyethylene on open 

ductwork to prevent construction dust from entering ductwork system. 

 

L. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow 

SMACNA HVAC Duct Construction Standards - Metal and Flexible.  

 

M. Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where 

indicated. 

 

N. Provide duct access doors for inspection and cleaning before and after filters, coils, fans, 

automatic dampers, at fire dampers, combination fire and smoke dampers, and elsewhere 

as indicated. Provide for cleaning kitchen exhaust ductwork in accordance with NFPA 

96. Provide minimum 8 x 8" size for hand access, 18 x 18" size for shoulder access, and 

as indicated. Provide 4 x 4" for balancing dampers only. Review locations prior to 

fabrication. 

 

O. Provide fire dampers at locations indicated, where ducts and outlets pass through fire 

rated components, and where required by authorities having jurisdiction. Install with 

required perimeter mounting angles, sleeves, breakaway duct connections, corrosion 

resistant springs, bearings, bushings and hinges. 

 

P. Demonstrate re-setting of fire dampers to Owner's representative. 

 

Q. Provide flexible connections immediately adjacent to equipment in ducts associated with 

fans and motorized equipment. 

 

R. Provide balancing dampers at points on supply, return, and exhaust systems where 

branches are taken from larger ducts as required for air balancing. Install minimum 2 duct 

widths from duct take-off. 

 

S. Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless 

of whether dampers are specified as part of the diffuser, grille, or register assembly. 

 

T. Check location of outlets and inlets and make necessary adjustments in position to 
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conform with architectural features, symmetry, and lighting arrangement. 

 

U. Install diffusers to ductwork with airtight connection. 

 

V. Paint ductwork visible behind air outlets and inlets matte black.  

 

W. All ductwork for HVAC equipment serving the pool area and locker rooms shall be 

aluminum construction. Wrap with insulation in lieu of lining. 

 

3.2 CLEANING 

 

A. Clean duct system and force air at high velocity through duct to remove accumulated 

dust. To obtain sufficient air, clean half the system at a time. Protect equipment which 

may be harmed by excessive dirt with temporary filters, or bypass during cleaning. 

 

3.3  SHEET METAL WORK 

 

A. Provide air duct systems as shown on the drawings. Construction methods, unless 

otherwise specified, shall conform with the recommendations in the latest edition of the 

ASHRAE Guide. Unless otherwise noted, ductwork shall be galvanized steel. 

 

B. All ductwork seams and joints shall be caulked with white silicone caulking and taped 

before caulking compound cures. In lieu of caulk and tape, ductwork may be sealed with 

Benjamin Foster #30-02 duct seal or Cadoprene #725 installed per manufacturer's 

instructions. 

 

C. For use on ductwork 18" size and larger in any dimension, the system shall consist of 

angles, corners, PCV cleats, gaskets and corner clips. Install the system in accordance 

with the manufacturer's instructions and installation manuals. Joints shall meet SMACNA 

Type "J" connection for Systems 35 and SMACNA Type "E" for System 25. Duct 

connection system shall be similar to "Ductmate" by Ductmate Industries, Inc. 

 

D. All branch connections shall be made in a manner that leaves no exposed liner edges. 

 

E. No pipe or conduit and no hangers for ceilings or piping shall pass through ducts unless it 

is impossible to avoid doing so, in which case, the approval of the Architects shall be 

obtained before proceeding with the work. 

 

F. Should vibrations occur in duct work while the system is in operation, this contractor 

shall install such additional stiffening members as are necessary to overcome this 

vibration. All ductwork where vibration occurs shall be isolated at points of contact with 

the building by felt pads neatly and securely held in place. The duct work at a manually 

or automatically operated damper shall be reinforced to properly support the damper and 

prevent vibration. Curved elbows shall have a centerline radius of not less than 1  times 

the width of the duct. 

 

G. All work shall be designed and fabricated to keep resistance losses to a minimum. Use 

gradual transformation and long radius elbows. Where sharp turns are necessary, the 

elbow or plenum shall be fabricated with vanes concentric with the inside and outside 

radii. 

 

H. Where indicated and where required for proper system air balancing, furnish and install 

opposed blade adjustable volume dampers as hereinafter specified. 
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I. Volume dampers are to be key operated opposed blade type and are to be operable from 

the bottom. 

 

3.4 HANGERS 

 

A. Ductwork shall be rigidly supported and secured in an approved manner to the structure, 

reinforced and braced to be free from vibration, rattle and noise. Hangers shall be 

securely suspended from structure. 

 

B.   Hanger schedule shall be as follows:  

Duct up to 20" wide: 

Galvanized band or strap iron not less than 12 gauge not less than 1" wide - 8' centers. 

 

Ducts 21 to 36" wide: 1-1/2" x 1-1/2" x 1/8" angle iron and 3/8" threaded rod - 8' 

centers. 

 

Duct 36" wide: 1-1/2" x 1-1/2" x 3/16" angle iron and 1/2" threaded rod - 6' centers. 

 

3.5 DUCT ACCESS DOORS AND FIRE DAMPERS 

 

A. Access doors shall be provided in ductwork and walls and ceilings where required for 

adjustment of manual dampers and fire dampers. Access doors shall be furnished by this 

contractor for installation by the General Contractor. Access doors must meet fire rating 

requirements of associated wall or ceiling. 

 

B. Fire dampers shall in all cases be accessible with suitable means provided for replacing 

fusible links. Where no other means are available, access doors shall be provided in 

ductwork.  

 

END OF SECTION 230890 
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SECTION 230990 - TESTING, ADJUSTING, AND BALANCING 

 

PART 1 GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Testing, adjustment, and balancing of air systems. 

B. Testing, adjustment, and balancing of hydronic systems. 

C. Measurement of final operating condition of HVAC systems. 

 

1.2 REFERENCES 

 

A. AABC - National Standards for Total System Balance. 

B. NEBB - Procedural Standards for Testing, Adjusting, and Balancing of Environmental 

Systems. 

C. SMACNA - HVAC Systems Testing, Adjusting, and Balancing. 

 

1.3 SUBMITTALS 

 

A. Submit in accordance with provisions of Section 15010. 

 

B. Submit name of adjusting and balancing agency for approval within 30 days after award 

of Contract. 

 

C. Field Reports:  Indicate deficiencies in systems that would prevent proper testing, 

adjusting, and balancing of systems and equipment to achieve specified performance. 

 

D. Provide reports in binder manuals, complete with index page and indexing tabs, with 

cover identification at front and side. Include set of reduced drawings with air outlets and 

equipment identified to correspond with data sheets, and indicating thermostat locations. 

 

E. Test Reports:  Indicate data on Standard AABC or NEBB Forms.  

 

1.4 QUALIFICATIONS 

 

A. Agency:  Company specializing in the testing, adjusting, and balancing of systems 

specified in this Section with AABC or NEBB Certification. 

 

1.5 SEQUENCING 

 

A. Sequence work to commence after completion of systems and schedule completion of 

work before Substantial Completion of Project. 

 

 

PART 2 PRODUCTS 

Not Used 

 

 

 

PART 3 EXECUTION 

 

3.1 AGENCIES 
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A. Eastern Air Balance 

B. Flood & Sterling 

C. Hydrair 

D. Peno Balancing Co. 

E. Air Balancing Engineers 

 

3.2 EXAMINATION 

 

A. Verify that systems are complete and operable before commencing work. Ensure the 

following conditions: 

1. Systems are started and operating in a safe and normal condition. 

2. Temperature control systems are installed complete and operable. 

3. Proper thermal overload protection is in place for electrical equipment. 

4. Final filters are clean and in place. If required, install temporary media in 

addition to final filters. 

5. Duct systems are clean of debris. 

6. Fans are rotating correctly. 

7. Fire and volume dampers are in place and open. 

8. Air coil fins are cleaned and combed. 

9. Access doors are closed and duct end caps are in place. 

10. Air outlets are installed and connected. 

11. Duct system leakage is minimized. 

12. Hydronic systems are flushed, filled, and vented. 

13. Pumps are rotating correctly. 

14. Proper strainer baskets are clean and in place. 

15. Service and balance valves are open. 

 

B. Submit field reports. Report defects and deficiencies noted during performance of 

services which prevent system balance as soon as observed. 

 

C. Beginning of work means acceptance of existing conditions. 

  

3.3 PREPARATION 

 

A. Provide instruments required for testing, adjusting, and balancing operations.  

 

B. Provide additional balancing devices as required. 

 

3.4 INSTALLATION TOLERANCES 

 

A. Air Handling Systems: Adjust to within +/- 5% of design for supply systems and +/- 10% 

of design for return and exhaust systems. 

 

B. Hydronic Systems:  Adjust to within +/- 10% of design. 

 

3.5 ADJUSTING 

 

A. Ensure recorded data represents actual measured or observed conditions. 

  

B. Permanently mark settings of valves, dampers, and other adjustment devices allowing 

settings to be restored. Set and lock memory stops. 

 

C. After adjustment, take measurements to verify balance has not been disrupted or that such 
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disruption has been rectified. 

 

D. Leave systems in proper working order, replacing belt guards, closing access doors, 

closing doors to electrical switch boxes, and restoring thermostats to specified settings. 

 

E. Recheck points or areas as selected and witnessed by the Owner. 

  

3.6 AIR SYSTEM PROCEDURE 

 

A. Adjust air handling and distribution systems to provide required or design supply, return, 

and exhaust air quantities. 

 

B. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional 

area of duct. 

 

C. Measure air quantities at air inlets and outlets. 

 

D. Adjust distribution system to obtain uniform space temperatures free from objectionable 

drafts and noise. 

 

E. Use volume control devices to regulate air quantities only to extend that adjustments do 

not create objectionable air motion or sound levels. Effect volume control by duct 

internal devices such as dampers and splitters. 

 

F. Vary total system air quantities by adjustment of fan speeds. Provide drive changes 

required. Vary branch air quantities by damper regulation. 

 

G. Provide system schematic with required and actual air quantities recorded at each outlet 

or inlet. 

 

H. Measure static air pressure conditions on air supply units, including filter and coil 

pressure drops, and total pressure across the fan. Make allowances for 50% loading of 

filters. 

 

I. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for 

design conditions. 

 

J. Measure temperature conditions across outside air, return air, and exhaust dampers to 

check leakage. 

 

 

K. Where modulating dampers are provided, take measurements and balance at extreme 

conditions.  

 

3.7 WATER SYSTEM PROCEDURE 

 

A. Adjust water systems to provide required or design quantities. 

 

B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gages to 

determine flow rates for system balance. Where flow metering devices are not installed, 

base flow balance on temperature difference across various heat transfer elements in the 

system. 
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C. Adjust systems to provide specified pressure drops and flows through heat transfer 

elements prior to thermal testing. Perform balancing by measurement of temperature 

differential in conjunction with air balancing. 

 

D. Effect system balance with automatic control valves fully open to heat transfer elements. 

 

E. Effect adjustment of water distribution systems by means of balancing cocks, valves, and 

fittings. Do not use service or shut-off valves for balancing unless indexed for balance 

point. 

 

F. Where available pump capacity is less than total flow requirements or individual system 

parts, full flow in one part may be simulated by temporary restriction of flow to other 

parts. 

 

 

END OF SECTION 230990 
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SECTION 260010 – ELECTRICAL GENERAL REQUIREMENTS 

PART 1 - GENERAL 

1.1 GENERAL 

A. Drawings and General Provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specifications, apply to all Division 26, 27 & 28 Specification 

Sections. 

1.2 SCOPE OF PROJECT 

A. Provide a complete and operating electrical installation in accordance with these specifications 

and accompanying contract drawings. This includes all required labor, materials, apparatus, and 

supervision. 

1.3 DESCRIPTIONS OF BASE BID AND ALTERNATE BID  

A. Refer to Section 012300. 

1.4 UNIT PRICE ITEMS 

A. Refer to Section 012129 and 012200. 

1.5 RULES AND REGULATIONS 

A. Perform in accordance with the rules and regulations of the National Electrical Code (NEC), 

International Building Code (IBC) and other Codes and Standards cited in this specification and 

the requirements of the utility companies serving the project site. 

B. Certificates of Approval in triplicate, for rough and finished wiring, from a Certified Inspection 

Service must be delivered to the Engineer before final payment can be authorized. 

C. Perform all work in accordance with the rules and regulations of the Pennsylvania Department of 

Labor and Industry, Federal Department of Labor (Occupational Safety and Health 

Administration) and any other national, state, or local authority having jurisdiction. 

D. Perform all Construction, design, fabrication, tests, rating, and installation in compliance with the 

regulations of all local, state, or national agencies having jurisdiction over the project. Pay all 

costs involved in work necessary to comply with these regulations.  

E. The Contractor assumes all responsibility and liability for any code violations, damage or injury 

which occurs as a result of a deviation from or a change to the requirements of these plans and 

specifications which has not been approved in writing by the Engineer. 

F. Consider the National Electrical Code, and the other codes and standards cited herein as providing 

the minimum construction standards for this project. Conform to all additional requirements and 

limitations contained in these plans and specifications as indicated. 
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G. The intent of these drawings and specifications is to define the scope-of-work and standards of 

quality for the project. The Contractor is responsible for understanding and following the 

requirements of the codes and standards referenced by these documents. The Contractor shall be 

responsible for costs associated with changes when a code enforcement official determines that 

work does not comply with referenced codes and standards. 

1.6 DEFINITIONS  

A. General - Basic Contract definitions are included in the Conditions of the Contract. 

B. Indicated - The term indicated refers to graphic representations, notes, or schedules on the 

Drawings, or other Paragraphs or Schedules in the Specifications, and similar requirements in the 

Contract Documents. Terms such as shown, noted, scheduled, and specified are used to help the 

reader locate the reference. There is no limitation on location. 

C. Directed - Terms such as directed, requested, authorized, selected, approved, required, and 

permitted mean directed by the Architect, requested by the Architect, and similar phrases. 

D. Approved - The term approved, when used in conjunction with the Architect's action on the 

Contractor's submittals, applications, and requests, is limited to the Architect's duties and 

responsibilities as stated in the Conditions of the Contract. 

E. Regulation - The term regulation includes laws, ordinances, statutes, and lawful orders issued by 

authorities having jurisdiction, as well as rules, conventions, and agreements within the 

construction industry that control performance of the Work. 

F. Furnish - The term furnish means supply and deliver to the Project Site, ready for unloading, 

unpacking, assembly, installation, and similar operations. 

G. Install - The term install describes operations at the Project site including the actual unloading, 

unpacking, assembly, erection, placing, anchoring, applying, working to dimension, finishing, 

curing, protecting, cleaning, and similar operations. 

H. Provide - The term provide means to furnish and install, complete and ready for the intended use. 

I. Contractor - The Contractor or Electrical Contractor - The term means the Contractor responsible 

for all work under this Division. 

J. Installer - An installer is the Contractor, or another entity engaged by the Contractor, either as an 

employee, subcontractor, or contractor of lower tier, to perform a particular construction activity, 

including installation, erection, application, and similar operations. Installers are required to be 

experienced in the operations they are engaged to perform. 

1. The term experienced, when used with the term installer, means having a minimum of five 

previous projects similar in size and scope to this Project, being familiar with the special 

requirements indicated, and having complied with requirements of the authority having 

jurisdiction. 

2. Trades - Using terms such as carpentry is not intended to imply that certain construction 

activities must be performed by accredited or unionized individuals of a corresponding 

generic name, such as carpenter. It also does not imply that requirements specified apply 

exclusively to tradespersons of the corresponding generic name. 
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3. Assigning Specialists - Certain Sections of the Specifications require that specific 

construction activities be performed by specialists who are recognized experts in those 

operations. The specialists must be engaged for those activities, and their assignments are 

requirements over which the Contractor has no choice or option. However, the ultimate 

responsibility for fulfilling Contract requirements remains with the Contractor. 

a. This requirement is not to be interpreted to conflict with enforcing building codes 

and similar regulations governing the Work. It is also not intended to interfere with 

local trade union jurisdictional settlements and similar conventions. 

K. Project Site is the space available to the Contractor for performing construction activities either 

exclusively or in conjunction with others performing other work as part of the Project. The extent 

of the Project site is shown on the drawings and may or may not be identical with the description 

of the land on which the Project is to be built. 

L. Testing Agencies - A testing agency is an independent entity engaged to perform specific 

inspections or tests, either at the Project Site or elsewhere, and to report on and, if required, to 

interpret results of those inspections or tests. 

M. AHJ – Authority(ies) Having Jurisdiction 

N. Abbreviations and Names - Trade association names and titles of general standards are frequently 

abbreviated. The following acronyms or abbreviations, as referenced in Contract Documents, are 

defined to mean the associated names.  

1. AAHTO American Association of State Highway and Transportation Officials 

2. ACI   American Concrete Institute 

3. AISC  American Institute of Steel Construction 

4. AISI  American Iron and Steel Institute 

5. ANSI  American National Standards Institute 

6. ASTM  American Society for Testing and Materials 

7. AWS  American Welding Society 

8. CBM  Certified Ballast Manufacturers Assoc. 

9. CRSI  Concrete Reinforcing Steel Institute 

10. EIA  Electronic Industries Assoc. 

11. ETL  ETL Testing Laboratories Inc. 

12. FM  Factory Mutual Research Organization 

13. ICEA  Insulated Cable Engineers Association, Inc. 

14. IEC  International Electrotechnical Commission 

15. IEEE  Institute of Electrical and Electronic Engineers 

16. IESNA  Illuminating Engineering Society of North America 

17. IMSA  International Municipal Signal Association 

18. ISA  Instrument Society of America 

19. LPI  Lighting Protection Institute 

20. NEC  National Electrical Code 

21. NECA  National Electrical Contractors Assoc. 

22. NEMA  National Electrical Manufacturers Assoc. 

23. NETA  International Electrical Testing Assoc. 

24. NFPA  National Fire Protection Assoc. 

25. UL  Underwriters Laboratories, Inc. 

O. Federal Government Agencies - Names and titles of federal government standard- or 

Specification-producing agencies are often abbreviated. The following acronyms or abbreviations 
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referenced in the Contract Documents indicate names of standard- or Specification-producing 

agencies of the federal government. Names and addresses are subject to change but are believed 

to be, but are not assured to be, accurate and up to date as of the date of the Contract Documents. 

1. CFR Code of Federal Regulations 

2. EPA Environmental Protection Agency 

3. FAA Federal Aviation Administration (US Department of Transportation) 

4. FCC Federal Communications Commission 

5. FS Federal Specification (from GSA); Specifications Unit (WFSIS) 

6. MIL Military Standardization Documents (US Department of Defense) 

7. Naval Publications and Forms Center 

8. OSHA Occupational Safety and Health Administration (US Department of Labor) 

9. REA Rural Electrification Administration (US Department of Agriculture) 

1.7 DRAWINGS  

A. The accompanying drawings are a part of the contract documents and are intended to show 

approximate and relative locations of services and equipment. Do not scale drawings to determine 

exact positions, locations, and clearances. 

B. Due to the diagrammatic layout and small scale of the drawings exact dimensions are not shown. 

Coordinate location and position of equipment with all other trades and the Engineer. Bring any 

discrepancies or interferences to the attention of the Architect and/or Engineer for clarification. 

C. All drawings and specifications pertaining to general construction, plumbing, HVAC, kitchen, 

electrical and other work shall be carefully examined. Where physical interferences with his work 

occur because of his failure to coordinate with other trade, this Contractor shall rearrange his 

work at his own expense. 

D. The following electrical abbreviations may or may not be used on this project: 

A  Amperes 

AC  Ceiling/Rooftop Air Conditioner 

AF  Amp Fuse 

AFC  Above Finished Ceiling 

AFF  Above Finished Floor 

AFG  Above Finished Grade 

AH  Air Handler 

AHAP  As High As Possible 

AIC  Asymmetric Interrupting Current 

APMP  Area Protection Monitor Panel 

ARCH  Architect 

AT  Amp Trip 

ATS  Automatic Transfer Switch 

B  Boiler 

BD  Bus Duct 

BFC  Below Finished Ceiling 

BH  Baseboard Heater 

C  Conduit 

CH  Cabinet Heater / Chiller 

CHL  Chiller 

CP  Circulating Pump 

CT  Cooling Tower 
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CU  Condensing Unit 

DB  Direct Burial 

DEH  Dehumidifier 

DH  Duct Heater 

DWG  Drawing 

DWGS  Drawings 

EC  Electrical Contractor 

ECB  Enclosed Circuit Breaker 

ECH  Electric Cabinet Heater 

EDH  Electric Duct Heater 

EL  Elevation 

ELEV  Elevator 

EM  Emergency 

EMT  Electrical Metallic Tubing 

ETR  Existing To Remain 

EWC  Electric Water Cooler 

EX   Existing or Existing To Remain, U.O.N. 

EXR  Existing To Be Removed, U.O.N. 

FA  Fire Alarm 

FAAP  Fire Alarm Annunciator Panel 

FACP  Fire Alarm Control Panel 

FAEP  Fire Alarm Extender Panel 

FC  Fan Coil 

FD   Fire Damper 

FPV  Fan Powered Variable Air Volume 

FDS  Fused Disconnect Switch 

FIN. FL. Finished Floor 

FIN.GR. Finished Grade 

FPC  Fire Protection Contractor 

GALV  Galvanized 

GC  General Trades Contractor 

GEN  Generator 

GND  Ground 

GRC  Galvanized Rigid Steel Conduit 

GRD  Ground 

HH  Handhole 

HP   Heat Pump 

HRU  Heat Recovery Unit 

HWH  Hot Water Heater 

IDF  Intermediate Distribution Frame (Data) / Floor Distributor 

IMC  Intermediate Steel Conduit 

JB  Junction Box 

KEC  Kitchen Equipment Contractor 

KVA  Kilovolt Amperes 

KW  Kilowatts 

MC  Mechanical Contractor 

MCB  Main Circuit Breaker 

MDF  Main Distribution Frame (Data) / Building Distributor 

MDP  Main Distribution Panel 

MH   Manhole 

MFS  Main Fused Switch 
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MLP  Main Lug Only 

MTGB  Main Telecommunication Grounding Busbar 

MTD  Mounted  

MTS  Manual Transfer Switch 

N  Neutral / Grounded Conductor  

NATS  Non-automatic Transfer Switch 

N/E  Normal-Emergency 

NEC  NFPA 70 – National Electrical Code 

NIC  Not In Contract 

NFDS  Non-fused Disconnect Switch 

NL  Nightlight 

PB  Pull Box 

PC  Plumbing Contractor 

PH  Phase 

PNL  Panelboard 

PTAC  Packaged Through-the-wall Air Conditioner 

RC  Rigging Contractor (Theatrical) 

(REF)  Item Shown For Reference Purposes Only, Not Provided by EC, U.O.N. 

REF.  Refrigerator 

REFRIG Refrigerator 

RFG  Refrigerator 

RTU  Roof Top Unit 

SD  Smoke Damper 

SF  Supply Fan 

SWB  Switchboard 

TBB  Telecommunication Backbone 

TC  Telecommunication/Low Voltage/Systems Contractor 

TGB  Telecommunication Ground Busbar 

TVSS  Transient Voltage Surge Suppression 

TYP  Typical 

UH  Unit Heater 

UG  Underground 

U.O.N. Unless Otherwise Noted 

UON  Unless Otherwise Noted 

UV  Unit Ventilator 

V  Volts 

VA   Variable Air Volume Box 

VAV  Fan-powered Variable Air Volume Box 

VS  Ventilating and Supply Unit 

W  Wire 

WC  Water Cooler 

WG  Wire Guard 

WH  Wall Heater 

WP  Weatherproof / Weather Protected 

XFMR  Transformer 

1.8 SUBMITTAL OF SHOP DRAWINGS FOR REVIEW 

A. Submit shop drawings with a letter of transmittal to the Architect per requirements of the General 

Conditions and Architects instructions. 
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B. Properly prepare submittals before transmitting to the designated reviewer. 

1. Prepare an individual submittal package for each related group of materials. 

2. Refer to individual 260000 Sections for materials to be submitted for review and approval. 

3. Collate all items to be submitted as required by Division 1 consisting of one copy of each 

item. Permanently bind together by staples or other means all pages in each set. 

4. Bind with each set a typed cover sheet showing the date, project name, project location, 

Engineer's name, Contractor's name, Specification Section, and an index of all items 

included.  

5. Provide space on the cover sheet for the approval stamps of the Subcontractor, Contractor, 

Engineer, and Architect. Apply Contractor’s stamp, signed or initialed certifying that 

review, approval, verification of Products required, field dimensions, adjacent construction 

work, and coordination of information is in accordance with the requirements of the Work 

and Contract Documents. 

6. Clearly mark each page in the submittal set to show the manufacturer's name. 

7. When a page shows more than one item or catalog number, mark the item and catalog 

number which is proposed for use. Show all accessories, options and appurtenances which 

are required or which the Contractor desires to use. 

8. Improperly prepared submissions will be returned without action. 

C. All disapproved submittals shall be corrected as directed by the Architect/Engineer and resubmit 

the same quantity as originally submitted until approved. No work involving any materials or 

equipment covered by shop drawings shall be started until the respective shop drawings are 

approved. 

D. All items requiring shop drawing review shall not be installed until final approval has been given 

by the Architect/Engineer. 

1.9 SUBSTITUTIONS  

A. All substitutions must be submitted in accordance with Division 1 requirements. 

B. Substitutions submitted not in accordance with Division 1 requirements will be returned without 

review. 

C. All costs involved in changes in the building, to the equipment, to the arrangement of equipment, 

or to the work performed or to be performed under other sections of the specifications, due to the 

substitution of equipment in lieu of that shown on the drawings or specified, shall be borne by the 

Contractor making such substitutions, and shall include, but not necessarily be limited to, costs 

or fees in connection with resubmission of drawings for approval, if required, by the 

Commonwealth of Pennsylvania, local authorities or insuring agencies having jurisdiction over 

the work. 

1.10 SUBMITTALS FOR CLOSEOUT 

A. Record Drawings: Maintain one set of marked-up paper copies of the Contract Drawings and 

Shop Drawings, incorporating new and revised drawings as modifications are issued.  

1. Preparation: Mark record prints to show the actual installation where installation varies 

from that shown originally. Require individual or entity who obtained record data, whether 

individual or entity is Installer, Subcontractor, or similar entity, to provide information for 

preparation of corresponding marked-up record prints. 
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a. Give particular attention to information on concealed elements that would be 

difficult to identify or measure and record later. 

b. Accurately record information in an acceptable drawing technique. 

c. Record data as soon as possible after obtaining it. 

d. Record and check the mark-up before enclosing concealed installations. 

2. Content: Types of items requiring marking include, but are not limited to, the following: 

a. Addendum Changes 

b. Dimensional changes to Drawings. 

c. Revisions to details shown on Drawings. 

d. Depths of foundations below first floor. 

e. Locations and depths of underground utilities. 

f. Revisions to routing of cable tray and conduits. 

g. Revisions to electrical circuitry. 

h. Actual equipment locations. 

i. Locations of concealed internal utilities. 

j. Changes made by Change Order or Construction Change Directive. 

k. Changes made following Architect’s written orders. 

l. Details not on the original Contract Drawings. 

m. Field records for variable and concealed conditions. 

n. Record information on the Work that is shown only schematically. 

3. Mark the Contract Drawings and Shop Drawings completely and accurately. Use personnel 

proficient at recording graphic information in production of marked-up record prints. 

4. Mark record sets with erasable, red-colored pencil. Use other colors to distinguish between 

changes for different categories of the Work at same location. 

5. Mark important additional information that was either shown schematically or omitted 

from original Drawings. 

6. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, 

and similar identification, where applicable. 

7. Provide one (1) hard copy and one (1) PDF electronic file on digital media acceptable to 

Architect/Engineer for Owner. Provide one (1) additional PDF electronic file for the 

Engineer. 

B. O&M Manuals, Electronic Files: Submit manuals in the form of a multiple file composite 

electronic PDF file for each manual type required. 

1. Electronic Files: Use electronic files prepared by manufacturer where available. Where 

scanning of paper documents is required, configure scanned file for minimum readable file 

size. 

2. File Names and Bookmarks: Enable bookmarking of individual documents based upon file 

names. Name document files to correspond to system, subsystem, and equipment names 

used in manual directory and table of contents. Group documents for each system and 

subsystem into individual composite bookmarked files, then create composite manual, so 

that resulting bookmarks reflect the system, subsystem, and equipment names in a readily 

navigated file tree. Configure electronic manual to display bookmark panel upon opening 

file. 

3. Provide two (2) copies of the PDF electronic files on digital media acceptable to 

Architect/Engineer. One copy shall be for the Owner and the other shall be for the 

Engineer. 

C. O&M Manuals, Paper Copy: Submit manuals in the form of hard copy, bound and labeled 

volumes. 
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1. Binders: Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness necessary 

to accommodate contents, sized to hold 8-1/2" x 11" paper; with clear plastic sleeve on 

spine to hold label describing contents and with pockets inside covers to hold folded 

oversize sheets. 

a. If two or more binders are necessary to accommodate data of a system, organize data 

in each binder into groupings by subsystem and related components. Cross-reference 

other binders, if necessary, to provide essential information for proper operation or 

maintenance of equipment or system. 

b. Identify each binder on front and spine, with printed title “OPERATION AND 

MAINTENANCE MANUAL”, Project title or name, and subject matter of contents. 

Indicate volume number for multiple-volume sets. 

2. Dividers: Heavy-paper dividers with plastic-covered tabs for each section of the manual. 

Mark each tab to indicate contents. Include typed list of products and major components 

of equipment included in the section on each divider, cross-referenced to Specification 

Section number and title of Project Manual. 

3. Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose diagnostic 

software storage media for computerized electronic equipment. 

4. Supplementary Text: Prepared on 8-1/2" x 11" white bond paper. 

5. Drawings: Attach reinforced, punched binder tabs on drawings and bind with text. 

a. If oversize drawings are necessary, fold drawings to same size as text pages and use 

as foldouts. 

b. If drawings are too large to be used as foldouts, fold and place drawings in labeled 

envelopes and bind envelopes in rear of manual. At appropriate locations in manual, 

insert typewritten pages indicating drawing titles, descriptions of contents, and 

drawing locations. 

6. Provide three (3) hard copies for Owner. Submit to Architect/Engineer for review and 

approval.  

D. The Contractor shall submit 3 copies of the final wiring certificates. 

E. The Contractor shall submit a copy of the Project Warranty 

1.11 WARRANTY 

A. The Contractor shall submit the following guarantee: 

1. Written one (1) year full warranty guarantees shall be submitted for the entire electrical 

installation installed under this project (except lamps). The warranty shall begin at 

substantial completion of the project. If the manufacturer’s warranty begins when the 

equipment ships or is ordered, then the Contractor shall extend the warranty to cover the 

construction period plus the warranty specified under substantial completion. If the 

manufacturer’s standard guarantee provides for a longer period, the longer period shall 

apply. 

2. Where defects in the material, equipment and/or workmanship become evident within this 

guarantee period, the Contractor shall be responsible for providing new manufacturer 

approved material and equipment, and/or correcting the defective workmanship without 

any costs to the Owner. 

1.12 INSPECTION  

A. Inspections of electrical work will be made by an agency hired by the Contractor. 
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B. Contractor shall pay all inspection fees and submit 3 copies of final wiring certificates to 

Architect. 

1.13 VISIT TO THE SITE 

A. Prior to submission of bid, the Contractor is required to visit the site to become acquainted with 

existing conditions. Bids as submitted will be interpreted to include all costs and changes made 

necessary by such conditions. Refer to the pre-bid meeting schedule in invitation to bid. 

1.14 COORDINATION OF WORK 

A. Coordination and meetings: Coordinate the installation of all interior and exterior products and 

systems specified for this construction project including those specified under multiple prime 

contracts in accordance with Division 1. 

B. Coordination with Various Trades: Contractor shall coordinate space and installation 

requirements of all work, including underground utilities, which is indicated diagrammatically on 

drawings, with the project manager, respective contractors, and Utility Company’s prior to 

starting any work. In case of interference or problems, the Architect shall decide which work is 

to be relocated, regardless of which work is installed first, at no additional cost. See Division 1 

General Requirements. 

C. The Contractor shall prepare dimensioned arrangement drawings at a scale of (1/4" - 1") to be 

utilized by all contractors for coordination. Each contractor shall be required to, and responsible 

for, adding their respective work to those coordination drawings. Each contractor shall coordinate 

with all other trades to fit all equipment and materials in allocated space. Completed coordination 

drawings shall be submitted to Architect/Engineer for review. 

1.15 LOCATION OF EQUIPMENT AND OUTLETS 

A. Request detailed and specific information regarding the locations of all equipment as the final 

location may differ from that indicated on the drawings.  

1.16 MATERIAL QUALITY 

A. Use the best grade and quality items in commercial practice. Provide the manufacturer's name, 

address, and catalog number on a plate securely affixed in a convenient place. All electrical 

equipment or apparatus of any one system must be the product of one manufacturer, or equivalent 

products of a number of manufacturers, which are suitable for use in a unified system. 

B. Furnish products listed and classified by Underwriters Laboratories, Inc., or other testing firms 

acceptable to the authority having jurisdiction. 

1.17 WORKMANSHIP  

A. Execute all work utilizing qualified and competent employees in a manner consistent with good 

workmanship. Install all equipment in accordance with Engineer's approved shop drawings and 

manufacturer's recommendations. 
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B. Firmly support and secure to the building construction all materials and equipment. Use only 

approved hardware and methods as described in these Specifications. 

1.18 PROTECTION OF EQUIPMENT AND MATERIALS 

A. Responsibility for care and protection of electrical work rests with Contractor until it has been 

tested and accepted. Refer also to specific requirements in each section of this specification. 

1.19 SCAFFOLDING AND HOISTING 

A. The Contractor shall furnish and erect all scaffolding, hoists, shoring, platforms, railings, ladders, 

and other devices required by local, state, and federal laws to install all systems and equipment. 

Scaffolding and all other equipment shall be removed at completion of the work. 

B. Contractor shall hoist or rig his own material and equipment into place or arrange for the rigging 

of it by others at his expense. 

1.20 FOREMAN  

A. Contractor must provide a competent foreman, subject to approval of the Architect. The foreman 

shall be deemed the agent of the Contractor and must be on duty at the building during all working 

hours. 

B. Any instructions or notices given to the foreman shall have the same force as if given to the 

Contractor in person. 

1.21 PAINTING  

A. All painting of electrical components and materials in finished area will be done under the general 

construction contract. If electrical components are installed after the area is painted or if no 

painting is scheduled by the General Contractor, the Electrical Contractor shall be responsible to 

paint the electrical components. 

B. Factory painted and galvanized finishes which are damaged before the Owner occupies the 

building shall be repaired with matching paint or cold galvanizing compound respectively. Touch-

up of factory finishes shall be done by the Electrical Contractor. 

1.22 CUTTING AND PATCHING 

A. This Contractor shall be responsible for all cutting and patching required for installation of work 

on this project. Cutting and patching methods shall conform to the requirements for new 

construction contained in other sections of this specification. 

1. Patching in surfaces that will remain visible when the project is finished shall be identical 

in appearance to the undisturbed surface. 

2. Patches in fire rated walls, ceilings and floors shall maintain the fire rating of these barriers 

by use of approved materials including special fire rated sealing compounds or materials 

identical to the barrier materials. Refer to the Architectural Specifications for approved 

methods and materials. 

3. Refer to Division 1 for additional requirements. 
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1.23 WORK SEQUENCE 

A. Refer to Architectural Drawings and Specifications for Phasing Requirements for this Project and 

the approved Contractors Phasing Schedule. This Contractor shall plan and coordinate his work 

in accordance with those requirements. Provide any and all temporary electrical lighting, power 

and system modifications to keep the occupied areas in service and maintained by the respective 

contractor. 

1.24 CLEANING AND FINISHING 

A. After all tests have been made and the system proven satisfactory to the Architect, the Contractor 

shall go over the entire project, clean all equipment and material installed by him, and leave in a 

clean and working condition. 

1.25 PERFORMANCE OF EQUIPMENT 

A. Provide materials, equipment, and appurtenances of any kind, shown on the drawings, hereinafter 

specified, or required for the completion of the work in accordance with the intent of these 

specifications, which are completely satisfactory and acceptable in operation, performance, and 

capacity. Approval, either written or verbal, of any drawings, descriptive data or samples of such 

material, equipment, and/or appurtenance does not relieve the Contractor of his responsibility to 

turn over the same to the Owner in perfect working order at the completion of the work. 

B. Replace any materials, equipment, or appurtenances, the operation, capacity, or performance of 

which does not comply with the drawings and/or specification requirements or which is damaged 

prior to acceptance by the Owner with proper and acceptable items in working order, satisfactory 

to the Engineer and Architect without additional cost to the Owner. 

1.26 ACCESS 

A. Furnish and erect all scaffolding and ladders required in the installation of wiring, equipment, and 

fixtures. 

1.27 INSERTS 

A. Where desired in cast in place concrete, provide and install inserts of an approved type. Where 

two or more parallel conduits are installed, continuous inserts may be used. Where required to 

distribute the load on the inserts, install a piece of reinforcing steel of sufficient length through 

the inserts. 

1.28 ACCESS PANELS 

A. Provide panels with fire ratings equal to the surface in which they are installed and be 12" x 12" 

or 4" larger than each dimension of the enclosed box, whichever is greater. 

1.29 TESTING, ADJUSTING, AND BALANCING 

A. Make all connections at panels and switches; make all splices and taps. Install fuses in all fuse 

holders. Complete all circuits from power sources to loads at the time of final inspection. 
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B. Upon completion of the work, test all parts of the electrical installation to ensure that it is free of 

unwanted grounds and other defects. Preliminary testing with continuity meters will be permitted 

but will not be accepted in obtaining final results. Make final tests with a megger. 

C. Check load balance and rearrange connections so that the KW demand on each of the phase 

conductors does not vary by more than 10%. 

D. Set all overload devices, including equipment furnished under other contracts, and adjust to suit 

the load conditions. Make selections in accordance with NEC requirements and manufacturer’s 

instructions. 

E. Ensure that all covers, closures, doors, and plates are in place. 

F. Ensure that all trims and covers are adjusted to be parallel or perpendicular to building lines, tight 

against surrounding architectural finishes, and devices are set flush. 

G. Check devices and controls for proper mechanical and electrical operation and set to normal or 

appropriate positions at the time of contract closeout. 

1.30 EXAMINATION OF CONTRACT DOCUMENTS 

A. Carefully examine the architectural, civil, structural, heat-ventilating - air conditioning, plumbing 

and sprinkler drawings. If any discrepancies occur between the drawings or between the drawings 

and the specifications, report such discrepancies to the Engineer and the Architect in writing in a 

Request For Information (RFI) form and obtain written instructions as to the manner in which to 

proceed. Make no departures from the contract drawings without prior written approval of the 

Architect/Engineer. 

B. Report any discrepancies prior to the submission of bid. In the event such discrepancies are not 

reported and claims for extra charges to the contract result, such claims will be allocated to and 

paid for by the Contractor, who, in the opinion of the Engineer and the Architect, is the responsible 

party. 

1.31 EQUIPMENT WIRING - GENERAL 

A. Unless otherwise mentioned herein or shown on the drawings, provide power wiring to all 

equipment, associated controls, and appurtenances. Refer to Specifications Section 260180 for 

further information on equipment provided under the electrical and other contracts. 

1.32 TEMPORARY FACILITIES 

A. Provide temporary electric and lighting as required by Division 1. 

PART 2 - PRODUCTS – NOT USED 
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PART 3 - EXECUTION 

3.1 MOUNTING HEIGHTS AND LOCATION 

A. Outlets, controls, and system components shall be mounted at the heights listed below unless 

otherwise indicated. Heights shall be measured to the centerline of the box from the finished floor 

unless otherwise noted. 

1. Wall Switches: 42" 

2. Receptacle Outlet (General): 1'-6" unless indicated otherwise 

3. Receptacle Outlet (Mechanical, Storage, Electrical, Unfinished Rooms): 42" 

4. Telephone Outlet: 1'-6" unless indicated otherwise 

5. Data Outlet: 1'-6" unless indicated otherwise 

6. Fire Alarm Devices: Refer to Fire Alarm Section. 

7. Receptacles above counters or benches with full height or no backsplashes: 0'-8" above 

countertop. 

8. Water Cooler Outlet: Verify location and mounting height with Plumbing Contractor 

before roughing-in. 

B. Equipment shall be mounted as follows: 

1. Safety Switches:  5'-0" to top of enclosure. 

2. Enclosed Circuit Breakers:  5'-0" to top of enclosure. 

3. Enclosed Motor Controllers:  5'-0" to top of enclosure. 

4. Enclosed Contactors: 5'-0" to top of enclosure. 

5. Time Controls: 5'-0" to top of enclosure. 

6. Combination Starters: 5'-6" – 6'-0" to top of enclosure. 

7. Panelboards:  6'-6" to top of enclosure. 

C. When specifically detailed in the Architectural or Electrical drawings, mounting heights are to be 

as indicated. Consult architectural plans and elevations for individual areas where device 

locations may conflict with other work. 

D. In general, coordinate all device locations with approved Casework Drawings, Architectural 

Elevation, and Drawings, Mechanical, Plumbing, approved Kitchen and Room Equipment 

Drawings and other applicable drawings. 

E. In lavatories or rooms with casework or fixed cabinets, coordinate mounting heights and locations 

in the field with architectural elevations and adjust as required to avoid conflicts with mirrors, 

back splashes, fixtures, and hardware items. 

F. Field verify the final rough-in location for the actual equipment to be connected. 

G. Lighting Fixtures: As scheduled or indicated. 

H. Throughout new installation, all raceways and boxes shall be installed so that they are concealed 

in new construction. Any exceptions shall be approved by Architect before installation. 
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3.2 CEILING TILE REMOVAL 

A. The Contractor shall remove and replace ceiling tile and grid work as required for the installation 

of electrical work. Damaged tile and grid shall be replaced by the Contractor and shall match the 

existing ceiling system. 

3.3 LINTEL COORDINATION 

A. All electrical sleeves and lintels that need to penetrate NEW walls are to be provided by Electrical 

Contractor for their work as detailed on the Masonry Lintel Schedule on the Structural Drawings 

provided to the General Contractor and installed by the General Contractor during construction 

of walls. If Electrical Contractor does not coordinate prior to construction of walls with the 

General Contractor, the Contractor is responsible to cut, install, and patch walls for the installation 

of their sleeves, lintels, and work. Electrical Contractor is also responsible for their own cutting 

and patching of existing walls and installation of sleeves, lintels to allow for their work. 

END OF SECTION 260010 
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SECTION 260060 – ELECTRICAL DEMOLITION 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Electrical Demolition 

1.2 RELATED WORK/DIVISIONS 

A. Division 2 

1.3 SCOPE 

A. Refer to Drawings for Scope-of-Work 

PART 2 - PRODUCTS 

2.1 MATERIALS AND EQUIPMENT 

A. Provide materials and equipment for patching and extending work approved by 

Architect/Engineer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that building conditions are as shown on Drawings. Report discrepancies to 

Architect/Engineer before disturbing existing installation. 

B. Verify that abandoned wiring and equipment serve only abandoned facilities. 

C. Demolition Drawings are based on casual field observation. Report discrepancies to 

Architect/Engineer before disturbing existing installation. 

D. Beginning of demolition means installer accepts existing conditions. 

3.2 COORDINATION 

A. All electrical removals shall be coordinated with the removal and construction schedules of the 

other contractors working on this project so that the construction schedule may proceed without 

delays and interferences. Removals shall be complete before new work is started except portions 

of the removal which are designated for temporary use. 
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B. Coordinate with the Mechanical and Plumbing Contractors for exact quantities and location of 

equipment to be disconnected and removed. The Electrical Contractor is responsible for removal 

of all electrical items serving mechanical equipment that is to be removed. 

C. Coordinate with the Mechanical and Plumbing Contractors for exact quantities and location of 

equipment to remain and/or to be relocated. Provide new disconnects, wire and conduits, same 

size as existing, and reconnect equipment as required. 

D. Maintain electrical service and emergency power system as required during phasing. Provide 

rework of systems as required. 

E. Removals of system specific equipment shall be performed by installer of such equipment so that 

a phased switchover of systems is facilitated. 

3.3 PREPARATION 

A. Disconnect and remove electrical systems in walls, floors, and ceilings scheduled for removal. 

B. Coordinate utility service outages with Utility Company and Owner. 

C. Provide temporary wiring, supporting devices and connections to maintain existing systems in 

service during construction. When work must be performed on energized equipment or circuits, 

use personnel experienced in such operations. 

D. Maintain the following systems in service until new service is complete and ready for service. 

When system is to remain provide all rework required to maintain system operational. Systems 

shall only be disabled to make switchovers and connections. Provide temporary connections to 

maintain service in areas adjacent to work area. Obtain permission from Architect/Engineer at 

least 72 hours before partially or completely disabling systems, minimizing outage duration. 

1. Electrical Service 

2. Telephone Service 

3. CATV Service 

4. Fiber Service 

5. Fire Alarm System 

6. Telephone System 

7. Television System 

8. Computer Network System 

9. Security/Card Access Systems 

10. Sound Systems 

11. Program/Master Clock Systems 

12. Generator Systems 

3.4 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK 

A. Demolish and extend existing electrical work under provisions of Division 2 and Division 26. 

B. In areas where existing surfaces and structures are to remain, all electrical equipment and 

materials designated for removal shall be disassembled where possible and neatly cut where 

necessary to avoid damaging surfaces and structures. Where damage to existing surfaces and 
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structures occurs, the contractor shall be responsible for repairs using proper materials as specified 

in other sections of this specification and as directed by the Architect/Engineer. 

C. Where items of equipment or materials are designated to be turned over to the Owner, such 

equipment and material shall be carefully removed and reassembled or packaged in order to avoid 

damage and loss of parts. The Contractor shall be responsible for repair of damage and 

replacement of lost parts. 

D. Demolished equipment and materials shall be removed from the work area by the end of each 

workday and more frequently when necessary to avoid congestion and hazardous conditions. 

Demolished equipment and materials shall be removed from the site at least once a week and 

more frequently when necessary to avoid congestion and hazardous conditions. Materials shall 

be carefully stacked or boxed as they are removed to avoid the safety hazards associated with 

cluttered work areas and unstable stacks and piles. 

E. All demolished materials and equipment not designated to be turned over to the Owner shall 

become the property of the Contractor. The contractor shall dispose of these materials and 

equipment in accordance with the applicable requirements of local, state, and federal authorities 

having jurisdiction. 

F. Removals shall be complete and shall include all attachments, brackets, hangers, cables, clamps, 

hardware, bolts, and screws. Cast in place and expanded anchors do not need to be removed where 

they are flush with the surface, but protruding studs shall be cut off flush. 

G. Where removals disrupt service to existing circuits and equipment which is to remain, the 

Contractor shall restore service to the remaining equipment and outlets using the construction 

methods and materials permitted or required by the appropriate sections of this specification. 

H. Remove, relocate, and extend existing installations as required to accommodate new construction. 

I. Remove abandoned wiring to source of supply. 

J. Remove exposed abandoned conduit, including abandoned conduit and cables above accessible 

ceiling finishes. Cut conduit to 1" below surface of walls and floors, and patch surfaces. 

K. Disconnect abandoned outlets and remove devices. Remove abandoned outlets if conduit and 

cables servicing them is abandoned and removed. Remove the backbox and patch/paint the wall 

to match the existing surfaces. 

L. Disconnect and remove abandoned panelboards and distribution equipment. 

M. Disconnect and remove electrical devices and equipment serving utilization equipment that has 

been removed. 

N. Disconnect and remove abandoned luminaires. Remove brackets, stems, hangers, and other 

accessories. 

O. Repair adjacent construction and finishes damaged during demolition and extension work. 

P. Maintain access to existing electrical installations which remain active. Modify installation or 

provide access panel as appropriate. 
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Q. Extend existing installations using materials and methods as specified. 

R. Remove any acoustical tile or ceiling material not removed by other trades, as required for the 

removal of existing and/or the installation of new electrical equipment. Contractor shall replace 

all ceiling tiles damaged by him that are to remain. New ceiling tiles shall match existing type. 

Verify type with Architect before installing. 

S. Repair fire and smoke rated partitions surrounding electrical work as specified. Refer to the 

Architectural Plans for locations of smoke and fire partitions. 

T. Remove abandoned telecommunications and low voltage cables from terminal to outlet. Remove 

abandoned outlets and terminal cabinets. 

U. Where demolition of electrical equipment damages existing surfaces that are to remain, restore 

those surfaces to the same condition as the adjacent surfaces. All patches and repairs shall be 

subject to review and approval by the Architect. When the Room Finish Schedule shows that a 

room will be painted under another contract, prime the wall and ceiling patches ready for finish 

painting. Where room finishes are not part of another contract, prime and paint wall and ceiling 

patches to match existing surfaces. Blank plates will not be acceptable for removed equipment 

including flush panelboards. 

3.5 POLYCHLORINATED BIPHENYL MATERIAL 

A. Testing: 

1. The Contractor shall be responsible for the proper testing of all waste and expendable 

materials, including PCB fluid in accordance with local, state, federal regulations, ASTM 

D923 and D4059. 

2. All PCB fluids and PCB contained materials shall be transported by an approved hazardous 

materials company. Receipts and certificates of testing for each container of fluid and 

contaminated waste shall be provided to the Owner. 

B. Disposal: 

1. All ballasts containing PCB’s and batteries shall be treated as hazardous waste and be 

disposed of as regulated by the Environmental protection Agency’s Universal Waste Rule. 

Any state regulations more stringent shall take precedence. 

2. All fluorescent and HID lamps shall be treated as hazardous waste and be recycled as 

regulated by the Environmental Protection Agency’s Universal Waste Rule. Any state 

regulations more stringent shall take precedence. 

3. All transformers containing PCB’s shall be treated as hazardous waste and be recycled as 

regulated by the Environmental Protection Agency’s Universal Waste Rule. Any state 

regulations more stringent shall take precedence. 

C. Guarantee:  The Contractor shall guarantee that all hazardous materials have been removed from 

the Owner’s property and disposed of properly and that the existing structure is free of 

contamination by any hazardous materials removed for this project. 

3.6 SALVAGE 

A. The items indicated on the drawings shall be carefully removed, protected, and turned over to the 

Owner in the condition which existed before their removal. The Contractor shall transport the 
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salvaged items with his own manpower to the Owner designated place located on site or re-install 

the items as shown on the drawings. 

3.7 CLEANING AND REPAIR 

A. Clean and repair existing materials and equipment which remain or are to be reused. 

B. Reused Luminaires: Provide new lamps, ballasts, lenses and replace all broken electrical parts. 

Clean entire luminaire as recommended by manufacturer. 

C. Panelboards: Clean exposed surfaces and check tightness of electrical connections. Replace 

damaged circuit breakers and provide closure plates for vacant positions. Provide typed circuit 

directory showing revised circuiting arrangement. 

3.8 INSTALLATION 

A. Install relocated materials and equipment under the provisions of Division 2. 

END OF SECTION 260060 
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SECTION 260180 – EQUIPMENT WIRING SYSTEMS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Electrical Connections to Equipment Specified under other Sections 

1.2 RELATED WORK/DIVISIONS 

A. Division 1 – GENERAL REQUIREMENTS 

B. Division 8 – OPENINGS 

C. Division 10 – SPECIALTIES 

D. Division 11 – EQUIPMENT 

E. Division 12 – FURNISHINGS 

F. Division 22 – PLUMBING 

G. Division 23 – MECHANICAL 

1.3 REFERENCES 

A. ANSI/NFPA 70 – National Electrical Code 

B. NEMA WD 1 – General Purpose Wiring Devices 

C. NEMA WD 6 – Wiring Device Configurations 

1.4 REGULATORY REQUIREMENTS 

A. Conform to requirements of ANSI/NFPA 70. 

B. Furnish products listed and classified by Underwriters Laboratories, Inc., or a testing firm 

acceptable to authority having jurisdiction as suitable for purpose specified and shown. 

1.5 COORDINATION 

A. Coordinate work under provisions of Section 260010. 

B. Obtain and review shop drawings, product data, and manufacturer's instructions for equipment 

furnished under other sections. 

C. Verify voltage of equipment matches source before energizing power. 
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D. Determine connection locations and requirements. 

E. Sequence rough-in of electrical connections to coordinate with installation schedule for 

equipment. 

F. Sequence electrical connections to coordinate with start-up schedule for equipment. 

1.6 ELECTRICAL EQUIPMENT BY OTHERS 

A. Provide all power and control wiring for products furnished and installed under contracts for 

Divisions 2 through 14. Switches, pushbuttons, indicator lights and control panels are supplied as 

part of the equipment package unless otherwise noted on the drawings. 

B. Provide power wiring for equipment as provided under the Mechanical (Heating-Ventilating-Air 

Conditioning) and Plumbing Contracts. Complete all electrical power connections through the 

disconnect and starter to motor or load terminals. Control wiring and overload protection for this 

equipment is the responsibility of the Mechanical or Plumbing Contractors. Provide disconnect 

means for all mechanical and plumbing equipment as follows: 

1. Provide disconnect means for all 3-phase equipment. Mount switch adjacent to motor or 

load terminals. 

2. Provide thermal overload switches for all single-phase motors and single-phase equipment. 

Mount the switch adjacent to the motor or load terminals. 

3. Check three phase equipment for proper rotation. Change rotation as required. 

C. Smoke Dampers: 

1. Provide a disconnect switch, enclosed contactor, and fire alarm auxiliary relay for each 

smoke damper. 

2. Provide 2#10 + 1#10 gnd in 3/4" conduit through the contactor and disconnect switch to 

damper motor from the nearest 120/208V panelboard. 

3. Provide fire alarm wiring between auxiliary relay and fire alarm panel. 

4. Auxiliary relay shall control the contactor as required. 

1.7 DIVISION 21, 22, and 23 POWER REQUIREMENTS 

A. Refer to Mechanical, Plumbing, and Fire Protection Schedules on Drawings and Division 21, 22, 

and 23 Specifications. For the power requirements which were the basis of design, confirm the 

actual power before ordering/installing, notify Architect/Engineer. 

1.8 COORDINATION OF RESPONSIBILITIES 

A. Division of responsibility between Contractors shall be as indicated below. 

B. The respective contractor shall provide all items of material and equipment for the following: 
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  DIV 

23 

DIV 

26 

1. Water Source Heat Pump (HP)   

 a.   Furnish and install unit X  

 b.   Starter X  

 c.   Fused Disconnect Switch  X 

 d.   Power wiring thru disconnect and starter to terminals  X 

 e.   Control power transformer at starter X  

 f.   Control Wiring X  

    

 

  DIV 

23 

DIV 

26 

2. Split System Air Conditioners (AC)   

 a.   Furnish and install unit X  

 b.   Thermal Toggle Switch  X 

 c.   Power wiring thru starter and disconnect to terminals  X 

 d.   Control wiring  X  

 

  DIV 

23 

DIV 

26 

3. Split System Condensing Unit (CU)   

 a.   Furnish and install unit X  

 b.   Fused Disconnect Switch  X 

 c.   Power wiring thru starter and disconnect to terminals  X 

 d.   Control wiring  X  

 

  DIV 

23 

DIV 

26 

4. Electric Wall Heater (EWH)   

 a.   Furnish and install unit X  

 b.   Local Disconnect Switch X  

 c.   Power wiring thru disconnect to unit  X 

 d.   Control wiring  X  

 

  DIV 

23 

DIV 

26 

5. Exhaust Fans, Supply Fans and Propeller Fans (EF) (SF) (PF)   

 a.   Furnish and install unit X  

 b.   Thermal Toggle Switch / Fused Disconnect Switch X  

 c.   Power wiring thru wall switch, disconnect switch, starter to 

unit 

 X 

 d.   Control wiring  X  

 

C. The respective contractor shall provide all items of material and equipment for the equipment 

listed in the matrix. 

D. Any material and equipment not listed in the matrix shall follow the following requirements: 
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1. Starter/Controls by Division 21/22/23. 

2. Fused disconnect switch by Division 26. 

3. Additional items required by Division 21/22/23. 

1.9 ROUGHING-IN REQUIREMENTS 

A. The Contractor shall provide complete roughing-in requirements, including conduit, power, and 

control wiring, etc. for the following items furnished under Divisions 8, 10, 11, 12, and 14, unless 

otherwise indicated on the drawings. 

1. Door Hardware 

2. Water Coolers 

B. The equipment supplier shall provide wiring (point to point) diagrams where the Electrical 

Contractor is to make final connections.   

C. Refer to approved shop drawings for roughing-in requirements. 

D. Provide power and interconnecting wiring to all equipment required by the Hardware 

Manufacturers. Doors shall operate as described in the notes of the Hardware Package. 

E. Contractor is responsible for damaged equipment if it has been connected without consulting the 

equipment suppliers point to point wiring diagrams. 

F. Throughout new installation, all raceways and boxes shall be installed so that they are concealed 

in new construction. Any exceptions shall be approved by Architect before installation. 

PART 2 - PRODUCTS 

2.1 CORDS AND PLUG SETS 

A. Refer to Section 262726 

2.2 RACEWAY AND POWER CONDUCTORS 

A. Refer to Sections 260533 and 260519 as appropriate. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that equipment is ready for electrical connection, wiring, and energization. 

B. Verify that all motors rotate in the correct direction. Correct the connections for motors which do 

not. 

C. Verify that unit requirements match specified circuit sizes. Notify mechanical contractor and 

engineer of any discrepancies. 
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3.2 ELECTRICAL CONNECTIONS 

A. Provide electrical connections in accordance with equipment manufacturer's instructions. 

B. Provide conduit connections to equipment using liquidtite flexible metallic conduit. Use liquidtite 

flexible metallic conduit with watertight connectors in damp or wet locations. 

C. Provide wiring connections using wire and cable with insulation suitable for temperatures 

encountered in heat producing equipment. 

D. Provide receptacle outlet where connection with attachment plug as indicated or required. Provide 

cord and cap where field-supplied attachment plug as indicated or required. 

E. Provide suitable strain-relief clamps and fittings for cord connections at outlet boxes and 

equipment connection boxes. 

F. Install disconnect switches, controllers, control stations, and control devices as indicated or 

required. 

G. Modify equipment control wiring with terminal block jumpers as indicated or required. 

H. Provide interconnecting conduit and wiring between devices and equipment as indicated or 

required. 

I. Modify as required for the installation of lug adapters, crimp-on reducers, and hardware, as 

necessary, to terminate conductors on equipment. 

END OF SECTION 260180 
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SECTION 260519 – ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Conductors and Cables 

B. Metal Clad Cable  

C. Wiring Connectors and Connections  

1.2 REFERENCES 

A. ANSI/NFPA 70 - National Electrical Code. 

B. NETA - ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment 

(International Electrical Testing Association). 

1.3 SUBMITTALS FOR REVIEW 

A. Submit a letter on company letterhead stating that all equipment is in compliance with the 

specifications. 

1.4 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this Section with 

minimum three years documented experience. 

1.5 REGULATORY REQUIREMENTS 

A. Conform to requirements of ANSI/NFPA 70. 

B. Furnish products listed and classified by Underwriters Laboratories, Inc., or a testing firm 

acceptable to authority having jurisdiction as suitable for purpose specified and shown. 

1.6 PROJECT CONDITIONS 

A. Verify that field measurements are as shown on Drawings. 

B. Conductor sizes are based on copper. Substitution of aluminum for conductors specified as copper 

is not permitted. 

C. Conductor sizes are based upon 75C insulation temperature ratings. When the contractor 

furnishes equipment that is listed for use with conductors having temperature ratings of less than 

75C, he shall furnish conductors sized in accordance with the 60C column of NEC Tables 310-

16 or 310-17 and the appropriate conduit size. 



Lebanon County Municipal Building – Phase 2 Renovations B+H 22-038 

Lebanon County 

ELECTRICAL POWER CONDUCTORS AND CABLES 260519-2 

D. Wire and cable routing shown on Drawings is approximate unless dimensioned. Route wire and 

cable as required to meet Project Conditions. Include wire and cable lengths within 10' of length 

shown. 

E. Where wire and cable routing are not shown, and destination only is indicated, determine exact 

routing and lengths required. 

1.7 WARRANTY 

A. Provide the warranty specified in Section 260010. 

PART 2 - PRODUCTS 

2.1 POWER CONDUCTORS 

A. Description: Single conductor insulated wire. 

B. Conductor: Copper, 98% conductivity minimum. 

C. Insulation Voltage Rating: 600 volts. 

D. Insulation: ANSI/NFPA 70; Type THHN/THWN or XHHW insulation for feeders and branch 

circuits. 

2.2 METAL CLAD CABLE (See Wiring Methods, Paragraph 3.3 of this Section for Restrictions) 

A. Description: ANSI/NFPA 70, Type MC. 

B. Conductor: Copper 

C. Insulation Voltage Rating: 600 volts. 

D. Insulation Temperature Rating: 75°C. 

E. Insulation Material: Thermoplastic 

F. Armor Material: Steel or Aluminum 

G. Armor Design: Interlocked metal tape 

H. Jacket: None 

2.3 POWER & CONTROL SIGNAL METAL CLAD CABLE (See Wiring Methods, Paragraph 3.3 

of this Section for Restrictions) 

A. Description: ANSI/NFPA 70, Type THHN/THWN power and ground conductors along with a 

control conductor assembly composed of a 30 mil PVC jacket covering two 16 AWG CU Type 

TFN control conductors.  



Lebanon County Municipal Building – Phase 2 Renovations B+H 22-038 

Lebanon County 

ELECTRICAL POWER CONDUCTORS AND CABLES 260519-3 

B. Conductor: Copper 

C. Insulation Voltage Rating: 600 volts. 

D. Insulation Temperature Rating: 75°C. 

E. Insulation Material: Thermoplastic 

F. Armor Material: Steel or Aluminum 

G. Armor Design: Interlocked metal tape 

H. Jacket: None 

I. Usage: LED lighting with 0-10V dimming 

2.4 WIRING CONNECTORS AND SPLICES 

A. UL-listed, factory-fabricated wiring connectors of size, ampacity rating, material and type and 

class for application and for service indicated. 

B. All wire connectors shall be manufactured in full compliance with UL 486A. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that interior of building has been protected from weather. 

B. Verify that mechanical work likely to damage wire and cable has been completed. 

3.2 PREPARATION 

A. Completely and thoroughly swab raceway before installing wire. 

3.3 WIRING METHODS 

A. Concealed Dry Interior Locations: Use only power conductors, type THHN/THWN or XHHW 

insulation, in raceway. 

B. Exposed Dry Interior Locations: Use only power conductor types THHN/THWN or XHHW 

insulation, in raceway. 

C. Above Accessible Ceilings:  

1. Home Runs: Use only power conductors, Type THHN/THWN or XHHW insulation, in 

raceway. 

2. In Corridors and for Circuits which extend to other rooms: Use only power conductors, 

type THHN/THWN or XHHW insulation in raceway. 
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3. Branch Circuits which do not extend beyond the walls of the room: Use power conductors, 

type THHN/THWN or XHHW insulation in raceway or metal clad cable. 

D. Wet or Damp Interior Locations: Use only power conductors, type THHN/THWN or XHHW 

insulation, in raceway. 

E. Underground Installations: Use only power conductors, type XHHW in raceway. 

F. Exterior Locations: Use only power conductors, type THHN/THWN or XHHW insulation, in 

raceway. 

G. Wiring methods indicated on Drawings supersede the General Statements in this Section. 

H. MC Cable is specifically prohibited to penetrate walls to other spaces and prohibited above 

corridor ceilings other than short (10' or less) connections from raceway junction boxes to light 

fixtures and equipment. 

I. Throughout new installation, all raceways and boxes shall be installed so that they are concealed 

in new construction. Any exceptions shall be approved by Architect before installation. 

J. In renovation projects, MC Cable shall be used for existing fishable walls for new recessed 

devices and equipment. For larger than 30A circuits use flexible metal conduit (Greenfield) with 

the appropriate conductors. 

K. In underslab branch circuit raceways, there should be no less than one raceway extension installed 

from electrical device to an above accessible ceiling location terminated in a junction box per 

room. The intent of this requirement is to give future access to this raceway and circuits. 

3.4 INSTALLATION 

A. Install products in accordance with manufacturers’ instructions. 

B. Use solid conductor for feeders and branch circuits 10 AWG and smaller. 

C. Use stranded conductors for control circuits. 

D. Use conductor not smaller than 12 AWG for power and lighting circuits. 

E. Use conductor not smaller than 16 AWG for control circuits. 

F. Pull all conductors into raceway at same time. 

G. Use suitable wire pulling lubricant for all building wire. 

H. Protect exposed cable from damage. 

I. Support cables above accessible ceiling, using spring metal clips or metal or plastic cable ties to 

support cables from structure. Do not support cables from ceiling suspension system. Do not rest 

cable on ceiling panels. 
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J. Modify as required for the installation of lug adapters, crimp on reducers and hardware, as 

necessary, to terminate conductors on equipment. 

K. Neatly train and lace wiring inside boxes, equipment, and panelboards. 

L. Clean conductor surfaces before installing lugs and connectors. 

M. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible 

temperature rise. 

N. Use split bolt connectors for copper conductor splices and taps No. 6 AWG and larger. Tape 

uninsulated conductors and connector with electrical tape to 150% of insulation rating of 

conductor. 

O. Use gutter taps for taps from parallel feeder cables. 

P. Use solderless pressure connectors with insulating covers for copper conductor splices and taps, 

8 AWG and smaller. 

Q. Use insulated spring wire connectors with plastic caps for copper conductor splices and taps, 10 

AWG and smaller. 

R. Cover ends of spare conductors with electrical tape. 

S. Conductor Splices: Keep to minimum. 

1. Install splices and tapes that possess equivalent or better mechanical strength and insulation 

ratings than conductors being spliced. 

2. Use splice and tap connectors that are compatible with conductor material. 

T. Voltage Drop: All feeders on the project have been sized to limit voltage drop to 2% or less. It 

shall be the Contractor’s responsibility to size branch circuits as necessary, based on their actual 

lengths, to limit branch circuit voltage drop to 3% or less. This will limit the overall voltage drop 

at each outlet to the 5% maximum allowed by the National Electrical Code. 

3.5 INTERFACE WITH OTHER PRODUCTS 

A. Identify wire and cable under provisions of Section 260553. 

B. Identify each conductor with its circuit number or other designation indicated on Drawings. 

3.6 FIELD QUALITY CONTROL 

A. Perform field inspection and testing. Provide a written report of all test results to the Engineer. 

B. Inspect wire and cable for physical damage and proper connection. Replace all conductors and 

cables with damaged, insulation, sheaths, or jackets. 

C. Measure tightness of bolted connections and compare torque measurements with manufacturer's 

recommended values. 
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D. Verify continuity of each branch circuit conductor. Provide a written report of all test results to 

the Engineer. 

END OF SECTION 260519 
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SECTION 260526 – GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Grounding Electrodes and Conductors 

B. Equipment Grounding Conductors 

C. Bonding 

1.2 REFERENCES 

A. ANSI/NFPA 70 - National Electrical Code 

B. NPFA 99 - Health Care Facilities 

C. NETA-ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment 

(International Electrical Testing Association) 

1.3 GROUNDING ELECTRODE SYSTEM 

A. Metal underground water pipe if present 

B. Metal frame of the building 

C. Rod electrode 

D. Reinforcing steel in foundation footing when being installed 

1.4 PERFORMANCE REQUIREMENTS 

A. Grounding System Resistance: 5 ohms for equipment operation at 601 volts or higher, 25 ohms 

for equipment operating at 600 volts or less. 

1.5 SUBMITTALS FOR REVIEW 

A. Submit a letter on Company letterhead stating that all equipment will be in compliance with the 

specifications. 

B. Test Report: Indicate overall resistance to ground. 

1.6 SUBMITTALS FOR CLOSEOUT 

A. Submit under provisions of Section 260010. 

B. Accurately record actual locations of grounding electrodes. 
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1.7 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this Section with 

minimum three years documented experience. 

1.8 REGULATORY REQUIREMENTS 

A. Conform to requirements of ANSI/NFPA 70. 

B. Provide products listed and classified by Underwriters Laboratories, Inc., or a testing firm 

acceptable to authority having jurisdiction as suitable for purpose specified and shown. 

1.9 WARRANTY 

A. Provide the warranty specified in Section 260010. 

PART 2 - PRODUCTS 

2.1 MECHANICAL CONNECTORS 

A. Material: Bronze. 

2.2 EXOTHERMIC CONNECTIONS 

A. Material: Copper alloy or copper 

2.3 WIRE 

A. Material: Stranded copper. 

B. Foundation Electrodes: 2/0 AWG. 

C. Grounding Electrode Conductor: Size to meet NFPA 70 requirements. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Grounding Conductors: Route along shortest and straightest paths possible, unless otherwise 

indicated. Avoid obstructing access or placing conductors where they may be subjected to strain, 

impact, or damage. 

B. Bonding Straps and Jumpers: install so vibration by equipment mounted on vibration isolation 

hangers and supports is not transmitted to rigidly mounted equipment. Use exothermic-welded 

connectors for outdoor locations, unless a disconnect-type connection is required; then, use a 

bolted clamp. Bond straps directly to the basic structure taking care not to penetrate any adjacent 

parts. Install straps only in locations accessible for maintenance. 
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C. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water meters. 

Connect to pipe with grounding clamp connectors. 

D. Bond each aboveground portion of gas piping system upstream from equipment shutoff valve. 

E. Install Products in accordance with manufacturer's instructions. 

F. Install rod electrodes at locations indicated. Install additional rod electrodes as required to achieve 

specified resistance to ground. 

G. Provide grounding electrode conductor and connect to reinforcing steel in foundation footing. 

H. Provide bonding to meet Regulatory Requirements. 

I. Provide a grounding bushing and equipment grounding conductor on the terminal end of metallic 

conduit systems where any of the following conditions occur: 

1. A conduit carrying circuit conductors protected by an overcurrent device rated 50 amps or 

larger is connected to a metallic enclosure by concentric knockouts or reducing washers. 

2. Concentric knockout rings or bridges are broken. 

3. The enclosure is non-metallic and does not have an integral grounding strap. 

4. Conduits stub up through floors and foundations into switchboards, transformers, and other 

equipment without a metallic wall at the point of entrance. 

J. Equipment Grounding Conductor: Provide separate, insulated conductor within each feeder and 

branch circuit raceway. Terminate each end on suitable lug, bus or bushing or terminal. 

3.2 CONNECTIONS 

A. General: Make connections so galvanic action or electrolysis possibility is minimized. Select 

connectors, connection hardware, conductors, and connection methods so metals in direct contact 

will be galvanically compatible. 

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make 

contact points closer to order of galvanic series. 

2. Make connections with clean, bare metal at points of contact. 

3. Make aluminum-to-steel connections with stainless steel separators and mechanical 

clamps. 

4. Make aluminum-to-galvanized steel connections with tin-plated copper jumpers and 

mechanical clamps. 

5. Coat and seal connections having dissimilar metals with inert material to prevent future 

penetration of moisture to contact surfaces. 

B. Exothermic-Welded Connections: Comply with manufacturer’s written instructions. Welds that 

are puffed up or that show convex surfaces indicating improper cleaning are not acceptable. 

C. All underground bonding connections shall be exothermic-welded connections. 

D. Equipment Grounding Conductor Terminations: For #8 AWG and larger, use pressure-type 

grounding lugs. #10 AWG and smaller grounding conductors may be terminated with winged 

pressure-type connectors. 
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E. Noncontact Metal Raceway Terminations: If metallic raceways terminate at metal housings 

without mechanical and electrical connection to housing, terminate each conduit with a grounding 

bushing. Connect grounding bushings with a bare grounding conductor to grounding bus or 

terminal in housing. Bond electrically non-continuous conduits at entrances and exits with 

grounding bushings and bare grounding conductors, unless otherwise indicated. 

F. Tighten screws and bolts for grounding and bonding connectors and terminals according to 

manufacturer’s published torque-tightening values. If manufacturer’s torque values are not 

indicated, use those specified in UL 486A and UL 486B. 

G. Compression-Type Connections: Use hydraulic compression tools to provide correct 

circumferential pressure for compression connectors. Use tools and dies recommended by 

connector manufacturer. Provide embossing die code or other standard method to make a visible 

indication that a connector has been adequately compressed on grounding conductor. 

H. Moisture Protection. If insulated grounding conductors are connected to ground rods or grounding 

buses, insulate entire area of connections and seal against moisture penetration of insulation and 

cable. 

I. Identification: Provide tag on each ground conductor at bus to read as follows: “Caution – Ground 

Wire – Do not Remove”. Provide I.D. marking of all conductors as per N.E.C. 

3.3 FIELD QUALITY CONTROL 

A. Perform NETA-ATS testing and inspection of the grounding and bonding system. 

B. Inspect grounding and bonding system conductors and connections for tightness and proper 

installation. 

C. Use suitable test instrument to measure resistance to ground of system. Perform testing in 

accordance with test instrument manufacturer's recommendations using the fall- of-potential 

method. Provide a report of the results of the test of each grounding system. Where several 

grounding systems are tied together, test each system separately before making the 

interconnection. 

END OF SECTION 260526 
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SECTION 260529 – HANGERS AND SUPPORTS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Conduit and Equipment Supports 

B. Anchors and Fasteners 

C. Cable Supports 

1.2 REFERENCES 

A. ANSI/NFPA 70 - National Electrical Code 

B. NECA - National Electrical Contractors Association 

1.3 SUBMITTALS FOR REVIEW 

A. Submit a letter on Company letterhead stating that all equipment will be in compliance with the 

specifications. 

1.4 REGULATORY REQUIREMENTS 

A. Conform to requirements of ANSI/NFPA 70. 

B. Furnish products listed and classified by Underwriters Laboratories, Inc., or a testing firm 

acceptable to authority having jurisdiction as suitable for purpose specified and shown. 

1.5 WARRANTY 

A. Provide the warranty specified in Section 260010. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Provide supporting devices which comply with manufacturer’s standard materials, design, and 

construction in accordance with published product information, and as required for complete 

installation; and as herein specified. Where more than one type of supporting device meets 

indicated requirements, selection is installer’s option. 

2.2 ANCHORS 

A. Provide anchors of types, sizes and materials indicated, with the following construction features: 

1. Toggle Bolts: Springhead; 3/16" x 4". 
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2. Expansion sleeve anchors by Hilti or Phillips Redhead: 2" 

2.3 SLEEVES AND SEALS 

A. Provide sleeves and seals, of types, sizes and materials indicated, with the following construction 

features: 

1. Wall and Floor Seals: Provide factory-assembled watertight wall and floor seals, of types 

and sizes indicated; suitable for sealing around conduit, pipe, or tubing passing through 

concrete floors and walls. Construct seals with steel sleeves, malleable iron body, neoprene 

sealing grommets and rings, metal pressure rings, pressure clamps, and cap screws. 

2. Fire-Rated Walls and Floors: At all locations where conduits or cables penetrate a fire-

rated wall or floor, provide firestopping in accordance with Division 7. 

2.4 U-CHANNEL STRUT SYSTEMS 

A. Provide U-Channel strut system for supporting equipment supplied under this contract, 12-ga hot-

dip galvanized steel, or types and sizes indicated with standard green finish, and with the fittings 

which mate and match with U-Channel. 

B. Auxiliary Steel Supports: Provide all required auxiliary steel to install any equipment supplied 

under this contract. The design and gauge of steel used shall be as required by the manufacturer’s 

specifications. 

2.5 NON-CONTINUOUS CABLE SUPPORTS (J-HOOKS) 

A. Non-continuous cable supports shall provide a bearing surface of sufficient width to comply with 

required bend radii of high-performance cables. 

B. Non-continuous cable supports shall have flared edges to prevent damage while installing cables. 

C. Non-continuous cable supports 1-15/16" and larger shall have a cable retainer strap to provide 

containment of cables within the hanger. 

D. Non-continuous cable supports shall have an electro-galvanized finish and be rated for indoor use 

in non-corrosive environments. 

E. Non-continuous cable supports shall be UL listed, with manufacturer’s name and part number 

stamped on. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Provide anchors, fasteners, and supports in accordance with NECA “Standard of Installation”. 

C. Fasten hanger rods, conduit clamps, and outlet and junction boxes to building structure as 

required. Do not use spring steel clips and clamps. 
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D. Use toggle bolts or hollow wall fasteners in hollow masonry, plaster, or gypsum board partitions 

and walls; expansion anchors or preset inserts in solid masonry walls; self-drilling anchors or 

expansion anchor on concrete surfaces; sheet metal screws in sheet metal studs; and wood screws 

in wood construction. 

E. Do not fasten supports to piping, ductwork, mechanical equipment, and conduit. 

F. Do not use powder-actuated anchors. 

G. Obtain permission from Architect before drilling or cutting structural members. 

H. Fabricate supports from structural steel or steel channel, rigidly welded, or bolted to present neat 

appearance with adequate strength and rigidity. Use hexagon head bolts with spring lock washers 

under all nuts. 

I. Install surface-mounted cabinets, enclosures, and panelboards with minimum of four anchors. 

J. In wet and damp locations use steel channel supports to stand cabinets and panelboards 1" off 

wall. 

K. Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed in 

hollow partitions. 

L. Square cut and deburr all structural steel, strut, threaded rods, and similar items. 

M. Prime and paint all ferrous metals which are not factory finished. 

N. Strut and Hardware Finishes: 

1. Indoor dry locations: painted or pre-galvanized. 

2. Outdoor and indoor wet locations: post-galvanized. 

3. Corrosive locations: PVC coated or fiber reinforced plastic. 

4. Pool Environment: aluminum or stainless steel. 

O. Coordinate with other mechanical, plumbing, sprinkler, and electrical work, including raceway 

and wiring work, as necessary to interface installation of supporting devices with other work. 

P. Install hangers, supports, clamps and attachments to support piping properly from building 

structure. Arrange for grouping of parallel runs of horizontal conduits to be supported together 

on trapeze type hangers where possible. Install supports in compliance with NEC requirements. 

Q. Torque sleeve seal nuts, complying with manufacturer’s recommended values. Ensure that sealing 

grommets expand to form watertight seal. 

R. Remove burrs from ends of pipe sleeves. 

S. Do not use bridle rings or tie-wraps to support cables. J-hooks are the only acceptable support 

method. 

END OF SECTION 260529 
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SECTION 260530 – TELECOMMUNICATIONS ROUGH-IN 

PART 1 - GENERAL 

1.1 SECTION INCLUDES  

A. Conduit 

B. Boxes 

C. Backboards 

D. Corrugated Communications Duct (Innerduct) 

1.2 SYSTEM REQUIREMENTS  

A. Provide service entrance conduits as shown on the plans. 

B. Provide a complete raceway system for future cabling installed under a separate contract. Include 

the following: 

1. Wall Boxes 

2. Conduits between boxes and accessible ceiling cavity 

3. Conduits between floors and walls 

4. Conduits between corridor and rooms with wall boxes 

1.3 COORDINATION 

A. Coordinate work of this section with all cables provided under another contract. 

1. Adjust arrangements and locations backboards and conduits to accommodate and optimize 

arrangement and space requirements. Review revised layouts with Engineer before 

proceeding with work. 

1.4 WARRANTY 

A. Provide the warranty specified in Section 260010. 

PART 2 - PRODUCTS 

2.1 CONDUIT 

A. Provide all conduit required by the project conditions. 

B. Provide conduit bushings on all conduit. 

2.2 BOXES 

A. Provide all boxes required by the project conditions. 
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2.3 BACKBOARDS  

A. AC grade southern yellow pine or fir plywood with exterior glue, 3/4" thick, size as shown or 

required. 

B. Paint with 1 coat of exterior wood primer both faces and all edges and 1 coat of light gray semi-

gloss enamel on the front face only. 

PART 3 - EXECUTION 

3.1 INSTALLATION  

A. Provide 2" conduit sleeves above ceiling between corridors and rooms with wall boxes. 

B. Provide firestopping to raceway penetrations of the fire-rated floor and wall assemblies to achieve 

fire-resistance rating of the assembly. Firestopping materials and installation requirements are 

specified in Division 7. 

END OF SECTION 260530 
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SECTION 260533 – RACEWAYS AND BOXES 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Metal Conduit 

B. Flexible Metal Conduit  

C. Liquidtight Flexible Metal Conduit  

D. Electrical Metallic Tubing  

E. Nonmetallic Conduit  

F. Fittings and Conduit Bodies  

G. Wireways 

H. Boxes 

I. Cabinets 

J. Enclosures 

1.2 REFERENCES 

A. ANSI/NFPA 70 - National Electrical Code 

B. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated 

C. ANSI C80.3 - Electrical Metallic Tubing, Zinc Coated 

D. ANSI C80.6 – Intermediate Metal Conduit, Zinc Coated 

E. ANSI/NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable 

Assemblies 

F. NECA “Standard of Installation” 

G. NEMA RN 1 - Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and 

Intermediate Metal Conduit 

H. NEMA TC 2 - Electrical Plastic Tubing (EPT) and Conduit (EPC-40 and EPC-80) 

I. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing 

J. NEMA TC 12 - Corrugated Polyvinyl Chloride Coilable Plastic Utilities Duct 
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K. UL 94 - Vertical Flame Test 

L. NEMA FB 1 - Fittings and Supports for Conduit and Cable Assemblies 

M. NEMA OS 1 - Sheet-steel Outlet Boxes, Device Boxes, Covers, and Box Supports 

N. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes 

O. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 

1.3 DESIGN REQUIREMENTS 

A. Conduit Size: ANSI/NFPA 70. 

1.4 QUALITY ASSURANCE 

A. Fire rated pathways shall bear the UL Classification marking. 

B. Pathways shall be tested in accordance with ASTM E814 (ANSI/UL1479) 

1.5 SUBMITTALS FOR REVIEW 

A. Submit a letter on Company letterhead stating that all equipment will be in compliance with the 

specifications. 

1.6 SUBMITTALS FOR CLOSEOUT 

A. Submit under provisions of Section 260010. 

B. Accurately record actual routing of conduits larger than 1" which are installed underground or 

under a slab on grade. 

1.7 REGULATORY REQUIREMENTS 

A. Conform to requirements of ANSI/NFPA 70. 

B. Furnish products listed and classified by Underwriters Laboratories, Inc., or a testing firm 

acceptable to authority having jurisdiction as suitable for purpose specified and shown. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect, and handle Products to site under provisions of Section 260010. 

B. Accept conduit on site. Inspect for damage. 

C. Protect conduit from corrosion and entrance of debris by storing above grade. Provide appropriate 

covering. 

D. Protect non-metallic conduit from sunlight. 
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1.9 PROJECT CONDITIONS 

A. Verify that field measurements are as shown on Drawings. 

B. Verify routing and termination locations of conduit prior to rough-in. 

C. Conduit routing is shown on Drawings in approximate locations unless dimensioned. Route as 

required to complete wiring system. 

1.10 WARRANTY 

A. Provide the warranty specified in section 260010. 

PART 2 - PRODUCTS 

2.1 CONDUIT REQUIREMENTS 

A. Minimum Size: 3/4" unless otherwise specified. 

B. Where control devices are provided with 1/2" knockouts or hubs, 3/8" or 1/2" flexible conduit not 

exceeding 3' in length may be installed between the device and a junction box or conduit fitting. 

C. Underground Installations: Use galvanized rigid steel conduit or nonmetallic conduit as indicated. 

1. Minimum Size: 1"  

D. Outdoor Locations, Above Grade: Use galvanized rigid steel conduit or intermediate metal 

conduit. 

E. Outdoor Locations, Below Grade: Use nonmetallic conduit, concrete encased or stone-dust 

encased per details on drawings. All elbows shall be long radius steel. 

F. Wet and Damp Locations: Use galvanized rigid steel or intermediate metal conduit. 

G. Dry Locations: 

1. Concealed: Use galvanized rigid steel, intermediate metal conduit or electrical metallic 

tubing. 

2. Exposed: Use galvanized rigid steel, intermediate metal conduit or electrical metallic 

tubing. 

2.2 METAL CONDUIT 

A. Galvanized Rigid Steel Conduit (GRC): ANSI C80.1. 

B. Intermediate Metal Conduit (IMC): Rigid steel. 

C. Fittings and Conduit Bodies: ANSI/NEMA FB 1; material to match conduit.  
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2.3 FLEXIBLE METAL CONDUIT 

A. Description: Interlocked steel construction. 

B. Fittings: ANSI/NEMA FB 1.  

2.4 LIQUIDTIGHT FLEXIBLE METAL CONDUIT 

A. Description: Interlocked steel construction with PVC jacket. 

B. Fittings: ANSI/NEMA FB 1. 

2.5 ELECTRICAL METALLIC TUBING (EMT) 

A. Description: ANSI C80.3; galvanized tubing. 

B. Fittings and Conduit Bodies: ANSI/NEMA FB 1; steel or malleable iron, compression type. 

Indenter type may be substituted for 3/4" size tubing installed in dry locations. 

2.6 NONMETALLIC CONDUIT 

A. Description: NEMA TC 2; Schedule 40 PVC. 

B. Fittings and Conduit Bodies: NEMA TC 3. 

2.7 WIREWAY 

A. Description: 

1. Indoor Use: General Purpose 

2. Where Indicated: Oil-tight and Dust-tight 

3. Outdoor Use: Rain-tight 

B. Knockouts: Manufacturer’s Standard 

C. Size: Size and length as indicated or required for installation. 

D. Cover: Hinged or screw covers. Provide full gasketing on oil-tight wireways. 

E. Connector: Slip-in or flanged. 

F. Fittings: Lay-in type with removable top, bottom, and sides. 

G. Finish: Rust inhibiting primer coating with gray enamel finish or pre-galvanized. 

2.8 OUTLET BOXES 

A. Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel. 
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1. Luminaire and Equipment Supporting Boxes: Shape and size shall suit the type of fixture 

or canopy and be rated for weight of equipment supported; include 1/2" male fixture studs 

where required. 

2. Minimum Depth – 2-1/8" 

3. Concrete Ceiling Boxes: Concrete type. 

4. Provide 4" square boxes for fire alarm signaling devices and similar devices. 

B. Nonmetallic Outlet Boxes: NEMA OS 2. 

C. Cast Boxes: NEMA FB 1, Type FD, aluminum or cast feralloy. Provide gasketed cover by box 

manufacturer. Provide boxes with threaded hubs. 

D. Use cast outlet boxes in exterior and wet locations. 

2.9 PULL AND JUNCTION BOXES 

A. Sheet Metal Boxes: NEMA OS 1, galvanized steel. 

1. Cover: Furnish with machine screws. 

B. Surface Mounted Cast Metal Box: NEMA 250, Type 4; flat-flanged, surface mounted junction 

box: 

1. Material: Galvanized cast iron or Cast aluminum. 

2. Cover: Furnish with ground flange, neoprene gasket, and stainless-steel cover screws. 

2.10 HINGED COVER ENCLOSURES 

A. Manufacturers: 

1. Square D 

2. Hoffman Engineering 

3. Hammond Manufacturing 

B. Construction: NEMA 250, galvanized steel. 

C. Covers: Continuous hinge, held closed by perimeter clamps operated by screws. 

D. Provide interior metal panel for mounting terminal blocks and electrical components finish with 

white enamel. 

E. Enclosure Finish: Manufacturer’s standard enamel. 

F. Provide accessory feet for free standing enclosures. 

G. Enclosure: 

1. Interior Dry Locations: Type 1 

2. Interior Wet Locations: Type 4 

3. Exterior Locations: Type 3R 

4. Kitchen: Stainless Steel 

5. Dishwashing Rooms/Areas: Stainless Steel 
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2.11 CABINETS 

A. Manufacturers: 

1. Square D Company 

2. Hoffman Engineering 

3. Hennesy Enclosures 

B. Boxes: Galvanized Steel 

C. Box Size: As indicated or as required to house the indicated quantity of cables and connections 

plus 20% spare. 

D. Backboard: Provide 3/4" thick plywood backboard for mounting terminal blocks. Paint matte 

white. 

E. Fronts: Steel, flush or surface type as indicated with concealed trim clamps, concealed hinge, and 

flush lock keyed to match branch circuit panelboard. Finish with gray baked enamel. 

F. Knockouts: As required. 

G. Provide metal barriers to separate compartments containing control wiring operating at less than 

50 volts from power wiring. 

H. Provide accessory feet for free standing equipment. 

I. Enclosure: 

1. Interior Dry Locations: Type 1 

2. Interior Wet Locations: Type 4 

3. Exterior Locations: Type 3R 

4. Kitchen: Stainless Steel 

5. Dishwashing Rooms/Areas: Stainless Steel 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify locations of floor boxes and outlets prior to rough-in. 

3.2 CONDUIT INSTALLATION 

A. Install conduit in accordance with NECA “Standard of Installation” except paragraphs on 

“Mounting Height”. 

B. Install nonmetallic conduit in accordance with manufacturer's instructions. 

C. Arrange supports to prevent misalignment during wiring installation. 

D. Support conduit using coated steel or malleable iron straps, lay-in adjustable hangers, clevis 

hangers, and split hangers. 
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E. Group related conduits; support using conduit rack. Construct rack using steel channel; provide 

space on each for 25% additional conduits. 

F. Fasten conduit supports to building structure and surfaces under provisions of Section 260010. 

G. Do not support conduit with wire or perforated pipe straps. Remove wire used for temporary 

supports 

H. Do not attach conduit to suspended ceiling support wires. 

I. Arrange conduit to maintain headroom and present neat appearance. 

J. Route conduit parallel and perpendicular to walls. 

K. Route conduit installed above accessible ceilings parallel and perpendicular to walls. 

L. Route conduit in stone/gravel fill under slab from point-to-point. 

M. In underslab branch circuit raceways, there should be no less than one raceway extension installed 

from electrical device to an above accessible ceiling location terminated in a junction box per 

room. The intent of this requirement is to give future access to this raceway and circuits. 

N. Provide raceways for all low voltage wiring in open structure ceiling spaces. 

O. Maintain adequate clearance between conduit and piping. 

P. Maintain 12" clearance between conduit and surfaces with temperatures exceeding 104F. 

Q. Cut conduit square using saw or pipe-cutter; de-burr cut ends. 

R. Bring conduit to shoulder of fittings; fasten securely. 

S. Join nonmetallic conduit using cement as recommended by manufacturer. Wipe nonmetallic 

conduit dry and clean before joining. Apply full even coat of cement to entire area inserted in 

fitting. Allow joint to cure for 20 minutes, minimum. 

T. Use conduit hubs or sealing locknuts to fasten conduit to sheet metal boxes in damp and wet 

locations and to cast boxes. 

U. Install no more than equivalent of three 90 bends between boxes. Use conduit bodies to make 

sharp changes in direction, as around beams. Use factory elbows for bends in metal conduit larger 

than 2". 

V. Avoid moisture traps; provide junction box with drain fitting at low points in conduit system. 

W. Provide suitable fittings to accommodate expansion and deflection where conduit crosses control 

and expansion joints. 

X. Provide suitable pull string in each empty conduit except sleeves and nipples. 

Y. Use suitable caps to protect installed conduit against entrance of dirt and moisture. 
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Z. Ground and bond conduit and wireways under provisions of Section 260526. 

AA. Identify conduit under provisions of Section 260553. 

BB. Do not install conduits in the topping on precast floor and roof planks and tees. 

CC. Wireway Supports: provide steel channel supports as required or indicated. Mount directly on 

suitable walls and structural elements. 

DD. Close ends of wireway. 

3.3 BOX INSTALLATION 

A. Install in accordance with manufacturer’s instructions. 

B. Install boxes in accordance with NECA “Standard of Installation” except for mounting heights. 

C. Install in locations as shown on Drawings, and as required for splices, taps, wire pulling, 

equipment connections and compliance with regulatory requirements. 

D. Set wall mounted boxes at elevations to accommodate mounting heights indicated. 

E. Electrical boxes are shown on Drawings in approximate locations unless dimensioned. Adjust 

box location up to 10' if required to accommodate intended purpose. 

F. Orient boxes to accommodate wiring devices oriented as specified in Section 262726. 

G. Maintain headroom and present neat mechanical appearance. 

H. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only. 

I. Inaccessible Ceiling Areas: Install outlet and junction boxes no more than 6" from ceiling access 

panel or from removable recessed luminaire. 

J. All raceway/wiring and outlet box installations shall be installed as needed to meet the Architect’s 

Ceiling, Wall, and Floor ratings. Review with Division 7 and Architect as needed to maintain the 

established and existing Ceiling, Wall, and Floor Ratings. 

K. Coordinate mounting heights and locations of outlets mounted above counters, benches, and 

backsplashes and beside lavatory partitions, mirrors, lavatory fixtures and changes in architectural 

finishes. 

L. Locate outlet boxes to allow luminaries positioned as shown on reflected ceiling plan. 

M. Align adjacent wall mounted outlet boxes which are indicated to be mounted at the same height. 

N. Use flush mounting outlet box in finished areas. 

O. Install outlet boxes even with top and bottom of masonry course. Boxes shall be installed flush 

with no back to back outlet box installations between rooms/areas. Installations shall be 

coordinated with the GC/Masonry Contractor as needed. Any installation requiring an outlet box 
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rough-in that does not line up with masonry course shall be reviewed with Architect/Engineer 

before installing. 

P. Outlet boxes shall not be installed back to back between rooms/areas. Provide a minimum of one 

stud opening space between outlet boxes installed on opposite sides of walls as needed to meet 

the acoustical and fire rating requirements. Where wall space is limited, and room layout or 

equipment requires outlet rough-ins to be installed at a closer dimension, review with 

Architect/Engineer before installing. 

Q. Secure flush mounting box to interior wall and partition studs. Accurately position to allow for 

surface finish thickness. 

R. Use stamped steel bridges to fasten flush mounting outlet box between studs. 

S. Install flush mounting box without damaging wall insulation or reducing its effectiveness. 

T. Use adjustable steel channel fasteners for hung ceiling outlet box. 

U. Do not fasten boxes to ceiling support wires. 

V. Support boxes independently of conduit. 

W. Use gang box where more than one device is mounted together. Do not use sectional box. 

X. Use gang box with plaster ring for single device outlets. 

Y. Use cast outlet box in exterior locations and wet locations. 

Z. Large Pull Boxes: Use hinged enclosure in interior dry locations, surface-mounted cast metal box 

in other locations. 

AA. Install enclosures and boxes plumb. Anchor securely to wall and structural supports at each 

corner. 

BB. Install cabinet fronts plumb. 

CC. Do not drill or punch cabinets and enclosures except where devices or hardware which have the 

same NEMA type rating are being installed. 

DD. Mount waterproof enclosures using the holes or brackets furnished by the manufacturer only. 

EE. Provide enclosures for all control devices, pilot devices, timers, starters, contactors, adjustable 

frequency drives and programmable logic controller. 

FF. Provide cabinets where indicated or as required. 

3.4 INTERFACE WITH OTHER PRODUCTS 

A. Install conduit to preserve fire resistance rating of partitions and other elements, using materials 

and methods under the provisions of Division 7. 
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B. Route conduit through roof, wall, floor and ceiling openings and repair as specified in Section 

260010. 

C. Low Voltage Wiring: Provide raceways for all wiring in all open structure ceiling spaces. 

D. Indoor Dry Type Transformers: Provide flexible conduits not exceeding 3' in length between the 

transformer enclosure and the end of all rigid conduits and non-flexible tubing. The flexible 

conduit shall be installed with a minimum 45 bend in its length. 

E. Motors: Provide flexible conduit not exceeding 4' in length between the motor junction box and 

the end of all rigid conduit and non-flexible tubing. Provide sufficient slack to permit the motor 

to be moved over the entire range of adjustment in the motor base and sub-base without stressing 

the flexible conduit or its connectors. 

F. Other Adjustable Devices: Provide flexible conduit at any device which has electrical connections 

and is adjusted for proper operation by sliding or rotating the mounting of the device. Provide 

flexible conduit of sufficient length to permit the full range of adjustment allowed by the device 

mounting. 

G. Prewired Furniture: provide liquid-tight metal conduit not exceeding 4' in length between 

floor/wall box and furniture connection point for power and telecommunications. 

H. At HVAC equipment on trapeze hangers or vibration isolators, provide sufficient length of 

flexible conduit to accommodate the full range of normal motion without stressing the conduit or 

transmitting excessive mechanical forces to rigidly mounted conduit or building structures. Install 

the flexible conduit in such a manner that a 90 bend is included in the length of flexible conduit. 

I. Provide flexible conduits that are of sufficient length so they allow the full range of movement 

for adjustment and vibration without stressing the flexible conduit or connectors. 

J. Coordinate installation of outlet box for equipment connected under Section 260180. 

K. Throughout new installation, all raceways and boxes shall be installed so that they are concealed 

in new construction. Any exceptions shall be approved by Architect before installation. 

3.5 INTERFACE WITH CONCRETE SLABS 

A. Conduits are not permitted in concrete slabs or elevated slabs for this project. 

B. Concrete Floors on Grade: Install conduits under concrete slabs in stone base. 

C. Concrete Elevated Floors: Install conduits below slab in ceiling plenum of floor below. 

D. Review all underslab conduit interface with Architect/Engineer before installation. 

3.6 ADJUSTING 

A. Test, adjust, and balance as required. 

B. Adjust floor box flush with finish flooring material. 
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C. Adjust flush-mounting outlets to make front flush with finished wall material. 

D. Install knockout closures in unused box openings. 

3.7 CLEANING 

A. Clean interior of boxes to remove dust, debris, and other material. 

B. Clean exposed surfaces and restore finish. 

END OF SECTION 260533 
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SECTION 260536 – WIRE ROD TYPE CABLE TRAYS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Cable Trays and Accessories 

1.2 REFERENCES 

A. ANSI/NFPA 70 - National Electrical Code 

B. NEMA VE 1 - Metallic Cable Tray Systems 

1.3 SUBMITTALS FOR REVIEW 

A. Submit under provisions of Section 260010. 

B. Shop Drawings: The following items shall be submitted for review and approval: 

1. Submittal booklet to include the following: 

a. Reference to Specification Section. 

b. A list of all equipment to be provided and installed in the system. 

c. Data sheets to indicate tray type, dimensions, support points and finishes with the 

specific item or model number highlighted. 

d. Data sheets for all barrier strips, conduit clamps, grounding clamps, bonding 

jumpers, and wall penetrations with the specific item or model number highlighted. 

1.4 SUBMITTALS FOR CLOSEOUT 

A. Submit under provisions of Section 260010. 

B. Record actual routing of cable tray and locations of supports. 

C. Maintenance Data: Include spare parts listing recommended maintenance procedure and intervals. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this Section with 

minimum three years documented experience. 

1.6 REGULATORY REQUIREMENTS 

A. Conform to requirements of ANSI/NFPA 70. 

B. Furnish products listed and classified by Underwriters Laboratories, Inc., or testing firm 

acceptable to authority having jurisdiction as suitable for purpose specified and shown. 
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1.7 WARRANTY 

A. Provide the warranty specified in Section 260010. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Legrand Cablofil 

B. Hubbell 

C. Cooper B-Line 

D. T.J. Cope 

E. Thomas & Betts 

F. Mono-Systems 

G. WBT 

2.2 WIRE MESH TYPE CABLE TRAY 

A. Description: Welded wire mesh cable management system. 

B. Material: Carbon Steel  

C. Finish: Electro-plated Zinc Galvanizing: ASTM B633, Type III, SC-1 

D. Construction: Cable trays shall be constructed with high strength welded steel wire mesh. Wire 

rod tray is to have a continuous safety edge wire lip. Wire rod tray sections shall be mechanically 

connected with ends finished to protect installers and cables. 

E. Usable Inside Width: Provide trays that are 12" wide when measured between inside faces of the 

rails unless otherwise noted on the plans. 

F. Usable Inside Depth: Provide trays that have a 4" usable depth when measured from the top of 

the cross rung to the top of the rail.  

G. Tray sections shall be supplied in nominal 10' lengths. 

H. Mesh Spacing: 4" x 2" 

I. All tray section splices shall use connectors designed for that purpose from the same 

manufacturer. Connectors must protect cables from sharp edges to prevent damage. 

J. Provide manufacturer’s standard barrier strip with all manufacturer supplied hardware, barrier 

splice strips and barrier strip clamps. Install in the center of the tray for all cable tray in this 

project. Barrier strip not required at horizontal cross and horizontal tee connections ONLY. 
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K. Provide manufacturer’s standard conduit clamps for all conduit connected to cable tray. 

L. Provide manufacturer’s standard grounding clamps for all grounding conductors connected to 

cable tray. 

M. Provide manufacturer’s standard bonding jumpers on both sides between all discontinuous 

sections of the cable tray. 

N. Provide manufacturer's standard clamps, hangers, brackets, splice plates, reducer plates, blind 

ends, barrier strips, connectors, grounding straps and all other apparatus as required. 

2.3 WARNING SIGNS 

A. Engraved Nameplates: 1/2" high black letters on yellow laminated plastic nameplate, engraved 

with the following wording, (provide on all trays): 

1. WARNING! DO NOT USE CABLE TRAY AS WALKWAY, LADDER, OR SUPPORT. 

USE ONLY AS MECHANICAL SUPPORT FOR CABLES AND TUBING! 

2. Where cable trays are used for signal and power limited cables: WARNING: DO NOT 

RUN POWER WIRING WITHIN THIS TRAY. CABLES SHALL BE SIGNALING 

AND POWER LIMITED CIRCUITS OPERATING AT 50 VOLTS OR LESS. 

2.4 FIRE STOPPING 

A. The Contractor shall be responsible for providing permanent, UL approved firestopping systems 

for all penetrations through fire rated floor or fire rated wall assemblies. For areas that will require 

future access for the installation of additional cables, repair, or retrofit, the firestopping system 

shall consist of re-usable intumescent pillows or putty. All firestopping shall meet the 

requirements of ASTM E-814 and UL 1479. 

B. Subject to compliance with project requirements, firestopping materials may be provided by one 

of the following manufacturers: 

1. Specified Technologies Inc. (STI) Somerville, NJ (800) 992-1180 

2. Tremco, Beechwood, OH (800) 321-7906 

3. 3M, St. Paul, MN (800) 328-1687 

4. Hilti, Tulsa, OK (800) 879-8000 

C. Submit the following for review and approval: 

1. Product data sheets 

2. UL System drawings for each firestopping application 

3. Manufacturer’s Certificates of Conformance for their products 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install wire-rod type cable tray supported using manufacturer’s suggested loads and support 

spacing. 
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C. Provide supports at each connection point, at the end of each run, and at other points to maintain 

spacing between supports of 5'. 

D. Install cable tray in such a manner that joints are not made at support brackets. 

E. Install support brackets for each cable tray fitting, junction, or elbow. 

F. Provide ceiling trapeze or wall mount for all horizontal cable tray as required. 

G. Install support within 2' on each side of expansion joints and within 2' of fitting extremity. 

H. Provide expansion joints in accordance with NEMA VE-2 for 25F maximum temperature 

variation. 

I. Install without exposed edges. 

J. Provide expansion connectors at each expansion and control joint in the building structure and at 

200' intervals in interior locations and at 100' intervals at exterior locations. 

K. Ground and bond cable tray under provisions of Section 260526. 

1. Provide grounding continuity between tray components with manufacturer’s grounding 

straps over the entire length of the tray. 

2. Use anti-oxidant compound to prepare aluminum contact surfaces before assembly. 

3. Test cable grounding system per NFPA 70B, Chapter 18. Maximum allowance resistance 

of 1 ohm. Provide bare copper equipment grounding conductor where required to meet 

testing requirements. 

4. Provide bonding jumper at each expansion joint and adjustable connection. 

5. Connections to tray may be made using mechanical or exothermic connectors. 

L. Install warning signs at 50' centers along cable tray on both sides. 

M. Provide offsets and saddles in tray runs where required for coordination with the installation of 

the products of this contract and other contracts. 

N. Provide the manufacturer’s standard UL classified connections at all joints. Provide runs of tray, 

which are mechanically and electrically continuous from end to end. 

O. Provide a reinforced concrete lintel where cable tray penetrates a “CMU” wall. The lintel shall 

be of the same height and depth as the “CMU” by length as required to properly span the opening. 

P. Provide fire stopping where cables penetrate walls, smoke/fire door partitions etc.  Cable tray 

must not penetrate fire walls. 

3.2 TRAY USAGE 

A. The cable tray is intended to serve the following cabling systems: 

1. Left Side of Barrier Strip 

a. Intercom system speakers, call switches and related devices. 

b. Master and secondary clock wiring (Low voltage only) 

c. Fiber optic cables  

d. Telephone branch and trunk cables 
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e. CATV cables. 

f. Computer network cables  

2. Right Side of Barrier Strip 

a. ATC System cables - by others. 

b. Security System Cables 

c. Fire alarm cables, cables which supply strobe units must be power-limited types 

approved for use in tray with low-voltage cables. Otherwise, run 120-volt circuits in 

conduit. 

B. Non-power-limited circuits, which are associated with cable tray cables, such as fire alarm 

signaling or 120V clock wiring must be run in conduit. 

END OF SECTION 260536 
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SECTION 260544 – SLEEVES & SLEEVE SEALS FOR ELECTRICAL RACEWAYS & CABLING 

PART 1 - GENERAL 

 SECTION INCLUDES 

A. Sleeves 

B. Sleeve Seal Systems 

C. Grout 

D. Sealants 

E. Firestopping 

 REFERENCES 

A. ANSI/NFPA 70 – National Electric Code 

B. NFPA 101 – Life Safety Code 

C. Test Requirements: ASTM E 814, “Standard Method of Fire Tests of Through Penetration Fire 

Stops”  

D. Test Requirements:  UL 1479, “Fire Tests of Through-Penetration Firestops” 

E. Underwriters Laboratories (UL) of Northbrook, IL publishes tested systems in their “FIRE 

RESISTANCE DIRECTORY” that is updated annually. 

1. UL Fire Resistance Directory:  

a. Firestop Devices (XHJI) 

b. Fire Resistance Ratings (BXRH) 

c. Through-Penetration Firestop Systems (XHEZ) 

d. Fill, Voids, or Cavity Material (XHHW) 

e. Forming Materials (XHKU) 

F. International Firestop Council Guidelines for Evaluating Firestop Systems Engineering 

Judgments 

G. Inspection Requirements:  ASTM E 2174, “Standard Practice for On-site Inspection of Installed 

Fire Stops.” 

H. ASTM E 84, “Standard Test Method for Surface Burning Characteristics of Building Materials.” 

 QUALITY ASSURANCE 

A. A manufacturer's direct representative (not distributor or agent) to be on-site during initial 

installation of firestop systems to train appropriate contractor personnel in proper selection and 
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installation procedures. This will be done per manufacturer's written recommendations published 

in their literature and drawing details. 

B. Firestop System installation must meet requirements of ASTM E 814 or UL 1479 tested 

assemblies that provide a fire rating equal to that of construction being penetrated. 

C. Proposed firestop materials and methods shall conform to applicable governing codes having 

local jurisdiction. 

D. Firestop Systems do not reestablish the structural integrity of load bearing partitions/assemblies 

or support live loads and traffic. Installer shall consult the structural engineer prior to penetrating 

any load bearing assembly. 

E. For those firestop applications that exist for which no UL tested system is available through a 

manufacturer, a manufacturer's engineering judgment derived from similar UL system designs or 

other tests will be submitted to local authorities having jurisdiction for their review and approval 

prior to installation.  Engineering judgment drawings must follow requirements set forth by the 

International Firestop Council. 

 SUBMITTALS FOR REVIEW 

A. Submit under provisions of Section 260010. 

B. Shop Drawings: The following items shall be submitted for review and approval: 

1. Submittal booklet to include the following: 

a. Reference to Specification Section. 

b. A list of all equipment to be provided and installed. 

c. UL System drawings for each firestopping application. 

d. Manufacturer’s Certificates of Conformance for their products. 

e. Manufacturer’s specifications and technical data for each material including the 

composition and limitations, documentation of UL firestop systems to be used and 

manufacturer's installation instructions to comply with this Section. 

f. Manufacturer's engineering judgment identification number and drawing details 

when no UL system is available for an application. Engineering judgment must 

include both project name and contractor’s name who will install firestop system as 

described in drawing. 

 SUBMITTALS FOR CLOSEOUT 

A. Submit under provisions of Section 260010. 

 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials undamaged in manufacturer's clearly labeled, unopened containers, identified 

with brand, type, and UL label where applicable. 

B. Coordinate delivery of materials with scheduled installation date to allow minimum storage time 

at jobsite. 
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C. Store materials under cover and protect from weather and damage in compliance with 

manufacturer's requirements, including temperature limitations. 

D. Comply with recommended procedures, precautions or remedies described in material safety data 

sheets as applicable. 

E. Do not use damaged or expired materials. 

 PROJECT CONDITIONS 

A. Do not use materials that contain flammable solvents. 

B. Scheduling: 

1. Schedule installation of CAST IN PLACE firestop devices after completion of floor 

formwork, metal form deck, or composite deck but before placement of concrete. 

2. Schedule installation of other firestopping materials after completion of penetrating item 

installation but prior to covering or concealing of openings. 

C. Verify existing conditions and substrates before starting work.  Correct unsatisfactory conditions 

before proceeding. 

D. Weather conditions:  Do not proceed with installation of firestop materials when temperatures 

exceed the manufacturer's recommended limitations for installation printed on product label and 

product data sheet. 

E. During installation, provide masking and drop cloths to prevent firestopping materials from 

contaminating any adjacent surfaces. 

 WARRANTY 

A. Provide the warranty specified in Section 260010. 

PART 2 - PRODUCTS 

 ROUND SLEEVES 

A. Wall Sleeves, Steel:  Description: ASTM A53/A53M, Type E, Grade B, Schedule 40, zinc coated, 

plain ends and integral waterstop. 

B. Wall Sleeves, Cast Iron:  Description: Cast or fabricated “wall pipe”, equivalent to ductile-iron 

pressure pipe, with plain ends and integral waterstop.  

C. Pipe Sleeves, PVC:  Description: ASTM D1785, Schedule 40.  

D. Molded Sleeves, PVC: Description: With nailing flange for attaching to wooden forms.  

E. Molded Sleeves, PE, or PP:  Description: Removable, tapered cup-shaped, and smooth outer 

surface with nailing flange for attaching to wooden forms.  
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F. Sheet Metal Sleeves, Galvanized Steel, Round:  Description: Galvanized-steel sheet; thickness 

not less than 0.0239" round tube closed with welded longitudinal joint, with tabs for screw-

fastening the sleeve to the board.  

 RECTANGULAR SLEEVES  

A. Sheet Metal Sleeves, Galvanized Steel, Rectangular:  

1. Description:  

a. Material: Galvanized sheet steel.  

b. Minimum Metal Thickness:  

1) For sleeve cross-section rectangle perimeter less than 50" and with no side 

larger than 16", thickness must be 0.052".  

2) For sleeve cross-section rectangle perimeter not less than 50" or with one or 

more sides larger than 16", thickness must be 0.138".  

 SLEEVE SEAL SYSTEMS  

A. Description: Modular sealing device, designed for field assembly, to fill annular space between 

sleeve and raceway or cable or between raceway and cable.  

1. Sealing Elements: EPDM or Nitrile (Buna N) rubber interlocking links shaped to fit surface 

of pipe. Include type and number required for pipe material and size of pipe.  

2. Pressure Plates: Carbon steel, Stainless steel.  

3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, Stainless steel 

of length required to secure pressure plates to sealing elements.  

 GROUT  

A. Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-rated 

walls or floors.  

1. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, 

hydraulic-cement grout.  

2. Design Mix: 5000-psi, 28-day compressive strength.  

3. Packaging: Premixed and factory packaged.  

 POURABLE SEALANTS  

A. Description: Single-component, neutral-curing elastomeric sealants of grade indicated below.  

1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal 

surfaces that are not fire rated.  

 FOAM SEALANTS  

A. Description: Multicomponent, liquid elastomers that, when mixed, expand and cure in place to 

produce a flexible, non-shrinking foam. Foam expansion must not damage cables or crack 

penetrated structure. 
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 FIRESTOPPING MANUFACTURERS 

A. Subject to compliance with through penetration firestop systems (XHEZ) listed in Volume II of 

the UL Fire Resistance Directory, provide products of the following manufacturers as identified 

below: 

1. Hilti Firestop Systems 

2. Specified Technologies Inc 

3. 3M Fire Protection Products 

4. Tremco, Inc 

5. Nelson Firestop Products 

6. USG Corporation 

 GENERAL FIRESTOPPING REQUIREMENTS 

A. Provide firestopping composed of components that are compatible with each other, the substrates 

forming openings, and the items, if any, penetrating the firestopping under conditions of service 

and application, as demonstrated by the firestopping manufacturer based on testing and field 

experience. 

B. Provide components for each firestopping system that are needed to install fill material.  Use only 

components specified by the firestopping manufacturer and approved by the qualified testing 

agency for the designated fire-resistance-rated systems. 

C. Penetrations in Fire Resistance Rated Walls: Provide firestopping with ratings determined in 

accordance with UL 1479 or ASTM E 814. 

1. F-Rating: Not less than the fire-resistance rating of the wall construction being penetrated. 

D. Penetrations in Horizontal Assemblies: Provide firestopping with ratings determined in 

accordance with UL 1479 or ASTM E 814. 

1. F-Rating: Minimum of 1-hour rating, but not less than the fire-resistance rating of the floor 

construction being penetrated. 

2. T-Rating: when penetrant is located outside of a wall cavity, minimum of 1-hour rating, 

but not less than the fire-resistance rating of the floor construction being penetrated. 

3. W-Rating: Class 1 rating in accordance with water leakage test per UL 1479. 

E. Penetrations in Smoke Barriers: Provide firestopping with ratings determined in accordance with 

UL 1479 or ASTM E 814.   

1. L-Rating: Not exceeding 5.0 cfm/sq. ft. of penetration opening at both ambient and 

elevated temperatures. 

F. Mold Resistance: Provide penetration firestoppping with mold and mildew resistance rating of 0 

as determined by ASTM G21. 

 GENERAL FIRESTOPPING REQUIREMENTS 

A. Provide firestop systems that are produced and installed to resist spread of fire according to  

requirements indicated, resist passage of smoke and other gases, and maintain original fire-

resistance rating of construction penetrated.  Firestop systems shall be compatible with one  

another, with the substrates forming openings, and with penetrating items, if any. 
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B. Penetrations in Fire-Resistance-Rated Walls:  Provide penetration firestopping with ratings  

determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of  

0.01-inch wg. 

1. Fire-resistance-rated walls include fire walls, fire-barrier walls, smoke-barrier walls, and 

fire partitions. 

2. F-Rating:  Not less than the fire-resistance rating of constructions penetrated. 

C. Penetrations in Horizontal Assemblies:  Provide penetration firestopping with ratings  

determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of  

0.01-inch wg (2.49 Pa). 

1. Horizontal assemblies include floors and floor/ceiling assemblies. 

2. F-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions 

penetrated. 

3. T-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions 

penetrated except for floor penetrations within the cavity of a wall. 

D. Penetrations in Smoke Barriers: Penetration firestopping systems with ratings determined per  

UL 1479, based on testing at a positive pressure differential of 0.30-inch wg. 

1. L-Rating: Not exceeding 5.0 cfm/sq. ft. of penetration opening at and no more than 50-cfm 

cumulative total for any 100 sq. ft. at both ambient and elevated temperatures. 

E. W-Rating:  Provide penetration firestopping showing no evidence of water leakage when tested  

according to UL 1479. 

F. Exposed Penetration Firestopping:  Provide products with flame-spread and smoke-developed  

indexes of less than 25 and 450, respectively, as determined per ASTM E 84. 

G. VOC Content:  Penetration firestopping sealants and sealant primers shall comply with the  

following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA  

Method 24): 

1. Sealants:  250 g/L. 

2. Sealant Primers for Nonporous Substrates:  250 g/L. 

3. Sealant Primers for Porous Substrates:  775 g/L. 

H. Accessories:  Provide components for each penetration firestopping system that are needed to 

install fill materials and to maintain ratings required.  Use only those components specified by 

penetration firestopping manufacturer and approved by qualified testing and inspecting agency 

for firestopping indicated. 

1. Permanent forming/damming/backing materials, including the following: 

a. Slag-wool-fiber or rock-wool-fiber insulation. 

b. Sealants used in combination with other forming/damming/backing materials to 

prevent leakage of fill materials in liquid state. 

c. Fire-rated form board. 

d. Fillers for sealants. 

2. Temporary forming materials. 

3. Substrate primers. 

4. Collars. 

5. Steel sleeves 
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 FILL MATERIALS 

A. Cast-in-Place Firestop Devices:  Factory-assembled devices for use in cast-in-place concrete 

floors and consisting of an outer metallic sleeve lined with an intumescent strip, a radial extended 

flange attached to one end of the sleeve for fastening to concrete formwork, and a neoprene 

gasket. 

B. Latex Sealants:  Single-component latex formulations that do not re-emulsify after cure during 

exposure to moisture. 

C. Firestop Devices:  Factory-assembled collars formed from galvanized steel and lined with 

intumescent material sized to fit specific diameter of penetrant. 

D. Intumescent Composite Sheets:  Rigid panels consisting of aluminum-foil-faced elastomeric sheet 

bonded to galvanized-steel sheet. 

E. Intumescent Putties:  Nonhardening dielectric, water-resistant putties containing no solvents, 

inorganic fibers, or silicone compounds. 

F. Intumescent Wrap Strips:  Single-component intumescent elastomeric sheets with aluminum foil 

on one side. 

G. Mortars:  Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, 

fillers, and lightweight aggregate formulated for mixing with water at Project site to form a non-

shrinking, homogeneous mortar. 

H. Pillows/Bags:  Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled 

with a combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant 

additives. Where exposed, cover openings with steel-reinforcing wire mesh to protect 

pillows/bags from being easily removed. 

I. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, expand and 

cure in place to produce a flexible, non-shrinking foam. 

J. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants; 

pourable (self-leveling) grade formulation for openings in floors and other horizontal surfaces, 

and non-sag formulation for openings in vertical and sloped surfaces, unless indicated 

firestopping limits use of non-sag grade for both opening conditions. 

 MIXING 

A. For those products requiring mixing before application, comply with penetration firestopping 

manufacturer's written instructions for accurate proportioning of materials, water (if required), 

type of mixing equipment, selection of mixer speeds, mixing containers, mixing time, and other 

items or procedures needed to produce products of uniform quality with optimum performance 

characteristics for application indicated. 
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 IDENTIFICATION 

A. Through-Penetration Firestop Systems: Adhesive labels with preprinted, flexible, self-adhesive 

vinyl with legend over-laminated with a clear weather and commercial resistant coating. 

PART 3 - EXECUTION 

 INSTALLATION OF SLEEVES FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS  

A. Comply with NECA 1.  

B. Sleeves for Conduits Penetrating Above-Grade, Non-Fire-Rated, Concrete and Masonry-Unit 

Floors and Walls:  

1. Interior Penetrations of Non-Fire-Rated Walls and Floors:  

a. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly 

between sleeve and wall or floor, so no voids remain. Tool exposed surfaces smooth; 

protect material while curing.  

b. Seal annular space between sleeve and raceway or cable, using joint sealant 

appropriate for size, depth, and location of joint. Comply with requirements in 

Section 079200 “Joint Sealants”.  

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.  

3. Size pipe sleeves to provide 1/4" annular clear space between sleeve and raceway or cable, 

unless sleeve seal system is to be installed or seismic criteria require different clearance.  

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are used. 

Install sleeves during erection of walls. Cut sleeves to length for mounting flush with both 

surfaces of walls. Deburr after cutting.  

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2" above finished 

floor level. Install sleeves during erection of floors.  

C. Sleeves for Conduits Penetrating Non-Fire-Rated Wall Assemblies:  

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved 

opening.  

2. Seal space outside of sleeves with approved joint compound for wall assemblies.  

3. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible 

boot-type flashing units applied in coordination with roofing work.  

E. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel, cast-iron pipe sleeves 

and mechanical sleeve seal systems. Size sleeves to allow for 1" annular clear space between pipe 

and sleeve for installing mechanical sleeve seals.  

F. Underground, Exterior-Wall and Floor Penetrations:  

1. Install steel, cast-iron pipe sleeves with integral waterstops. Size sleeves to allow for 1" 

annular clear space between raceway or cable and sleeve for installing sleeve seal system. 

Install sleeve during construction of floor or wall.  

2. Install steel pipe sleeves. Size sleeves to allow for 1" annular clear space between raceway 

or cable and sleeve for installing sleeve seal system. Grout sleeve into wall or floor 

opening.  
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 INSTALLATION OF SLEEVES FOR FIRE-RATED ELECTRICAL PENETRATIONS  

A. The Contractor shall be responsible for providing permanent, UL approved firestopping systems 

for all penetrations through fire rated floor or fire rated wall assemblies. For areas that will require 

future access for the installation of additional cables, repair, or retrofit, the firestopping system 

shall consist of re-usable intumescent pillows or putty. All firestopping shall meet the 

requirements of ASTM E-814 and UL 1479. 

B. Regulatory Requirements:  Install firestop materials in accordance with UL Fire Resistance 

Directory. 

C. Manufacturer's Instructions:  Comply with manufacturer's instructions for installation of through-

penetration joint materials. 

1. Seal all holes or voids made by penetrations to ensure an air and water-resistant seal. 

2. Consult with mechanical engineer, project manager, and damper manufacturer prior to 

installation of UL firestop systems that might hamper the performance of fire dampers as 

it pertains to duct work. 

3. Protect materials from damage on surfaces subjected to traffic. 

 INSTALLATION OF RECTANGULAR SLEEVES AND SLEEVE SEALS  

A. Install sleeves in existing walls without compromising structural integrity of walls. Do not cut 

structural elements without reinforcing the wall to maintain the designed weight bearing and wall 

stiffness.  

B. Install conduits and cable with no crossings within the sleeve.  

C. Fill opening around conduits and cables with expanding foam without leaving voids.  

D. Provide metal sheet covering at both wall surfaces and finish to match surrounding surfaces. 

Metal sheet must be same material as sleeve.  

 INSTALLATION OF SLEEVE SEAL SYSTEMS  

A. Install sleeve seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway 

entries into building.  

B. Install type and number of sealing elements recommended by manufacturer for raceway or cable 

material and size. Position raceway or cable in center of sleeve. Assemble mechanical sleeve seals 

and install in annular space between raceway or cable and sleeve. Tighten bolts against pressure 

plates that cause sealing elements to expand and make watertight seal. 

 SLEEVES  

A. Furnish to the General Contractor sleeves and locations where work of this contract must pass 

through new walls, floors, ceilings, roofs, and other construction. Extend each sleeve through the 

floor, wall or partition and cut flush with each surface unless otherwise required. 

B. For sleeves in bearing and masonry walls, floors, and partitions provide standard weight steel 

pipe finished with smooth edges. For other than masonry partitions, through suspended ceilings, 
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and for concealed vertical piping, provide No. 22 U.S.G. galvanized iron, unless otherwise 

specified. 

C. Where conduits pass through the roof provide pre-molded synthetic rubber flashing booths or 

other approved means approved by the Roofing Contractor. Install as per Roofing Contractor. 

D. Provide any sleeve or opening not installed or made during construction under the requirements 

for cutting and patching. 

E. Provide sleeves as required in existing walls for renovation projects. 

 FIELD QUALITY CONTROL 

A. Examine sealed penetration areas to ensure proper installation before concealing or enclosing 

areas. 

B. Keep areas of work accessible until inspection by applicable code authorities. 

C. Inspection of through-penetration firestopping shall be performed in accordance with ASTM E 

2174, “Standard Practice for On-Site Inspection of Installed Fire Stops” or other recognized 

standard. 

D. Perform under this section patching and repairing of firestopping caused by cutting or penetrating 

of existing firestop systems already installed by other trades. 

 THROUGH-PENETRATION FIRESTOP SYSTEMS IDENTIFICATION 

A. Identify through-penetration firestop systems with adhesive labels.   

B. Attach labels permanently to surfaces of penetrated construction on both sides of each firestop 

system installation where labels will be visible to anyone seeking to remove penetrating items or 

firestop systems.   

C. Include the following information on labels: 

1. The words: “Warning - Through Penetration Firestop System-Do Not Disturb” 

2. Contractor's Name, address, and phone number. 

3. Through-Penetration firestop system designation of applicable testing and inspecting 

agency. 

4. Date of Installation. 

5. Through-Penetration firestop system manufacturer's name. 

6. Installer's Name. 

 CLEANING AND PROTECTION 

A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with 

cleaning materials that are approved in writing by firestop system manufacturers and that do not 

damage materials in which openings occur. 

B. Provide final protection and maintain conditions during and after installation that ensure that 

firestop system is without damage or deterioration at time of Substantial Completion.  If, despite 
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such protection, damage or deterioration occurs, immediately cut out and remove damaged or 

deteriorated firestop system and install new materials to produce systems complying with 

specified requirements. 

END OF SECTION 260544 
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SECTION 260553 – IDENTIFICATION 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Labels and Nameplates 

B. Color-Coding 

1.2 REFERENCES 

A. ANSI/NFPA 70 - National Electrical Code 

1.3 REGULATORY REQUIREMENTS 

A. Conform to requirements of ANSI/NFPA 70. 

B. Furnish products listed and classified by Underwriters Laboratories, Inc., or a testing firm 

acceptable to authority having jurisdiction as suitable for purpose specified and shown. 

1.4 SUBMITTALS FOR REVIEW 

A. Submit a letter on Company letterhead stating that all equipment will be in compliance with the 

specifications. 

1.5 WARRANTY 

A. Provide the warranty specified in Section 260010. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Thomas & Betts 

B. Ideal Industries, Inc. 

C. Lem Products, Inc. 

2.2 RACEWAY AND CABLE LABELS 

A. Comply with applicable codes for minimum size of letters for legend and for minimum length of 

color field for each raceway and cable size.  

1. Color: Black letters on orange field. 

2. Legend: Indicates voltage and service. 



Lebanon County Municipal Building – Phase 2 Renovations B+H 22-038 

Lebanon County 

IDENTIFICATION 260553-2 

B. Adhesive Labels: Preprinted, flexible, self-adhesive vinyl with legend over-laminated with a clear 

weather and commercial resistant coating. 

C. Pre-tensioned, Wraparound Plastic Sleeves: Flexible, preprinted, color-coded, acrylic band sized 

to suit the diameter of the line it identifies and arranged to stay in place by pre-tensioned gripping 

action when placed in position. 

D. Colored Adhesive Tape: Self-adhesive vinyl tape not less than 3 mils thick by 3/4" to 2" wide. 

E. Tape Markers: Vinyl or vinyl-cloth, self-adhesive, wraparound type with preprinted numbers and 

letters. 

F. Aluminum, Wraparound Market Bands: Bands cut from 0.014" thick aluminum sheet, with 

stamped or embossed legend, and fitted with slots or ears for permanently securing around wire 

or cable jacket or around groups of conductors. 

G. Plasticized Card-Stock Tags: Vinyl cloth with preprinted and field-printed legends. Orange 

background, unless otherwise indicated, with eyelet for fastener. 

H. Aluminum-Faced, Card-Stock Tags: Weather-resistant, 18-point minimum card stock faced on 

both sides with embossable aluminum sheet, 0.002" thick, laminated with moisture resistant 

acrylic adhesive, punched for fasteners, and preprinted with legends to suit each application. 

I. Brass or Aluminum Tags: 2 by 2 by 0.05" metal tags with stamped legend, punched for fastener. 

J. Telecommunication Cable Labels: Self-adhesive vinyl or vinyl-cloth wraparound tape markers, 

machine printed with alphanumeric cable designations.  

2.3 NAMEPLATES AND SIGNS 

A. Engraved Plastic Nameplates and Signs: Engraving stock, melamine plastic laminate, minimum 

1/16" thick for signs up to 20 sq. in. and 1/8" thick for larger sizes. 

1. Engraved legend with black letters on white face. 

2. Punched or drilled for mechanical fasteners. 

3. Provide outdoor rated plastic with UV Protection for outdoor or wet locations. 

B. Baked-Enamel Signs for Interior Use: Preprinted aluminum signs, punched or drilled for 

fasteners, with colors, legend and size required for the application. 1/4" grommets in corners for 

mounting. 

C. Fasteners for Nameplates and Signs: Self-tapping, stainless-steel screws or No. 10/32, stainless-

steel machine screws with nuts and flat and lock washers. 

2.4 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Cable Ties: Fungus-inert, self-extinguishing, one-piece, self-locking, Type 6/6 nylon cable ties. 

1. Minimum Width: 3/16" 

2. Tensile Strength: 50 lb minimum. 

3. Temperature Range: Minus 40 to plus 185º F. 
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2.5 COLOR CODING OF SECONDARY CONDUCTORS 

A. Use the following colors for feeder and branch circuit phase conductors: 

1. 120/208 or 120/240 Volt Systems: 

• Black – A-Phase 

• Red – B-Phase 

• Blue – C-Phase 

• White (Neutral) 

2. 277/480 Volt Systems: 

• Brown – A Phase 

• Orange – B Phase 

• Yellow – C Phase 

• Gray (Neutral) 

3. Factory apply color the entire length of conductors, except the following field-applied, 

color-coding methods may be used instead of factory-coded wire for sizes larger than No. 

10 AWG: 

a. Colored, pressure-sensitive plastic tape in half-lapped turns for a distance of 3" from 

terminal points and in boxes where splices or taps are made. Apply last two turns of 

tape with no tension to prevent possible unwinding. Use 3/4" wide tape in colors 

specified. Adjust tape bands to avoid obscuring cable identification markings. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Use Owner-furnished room numbers on all identifications. Room numbers on drawings are for 

reference only. 

B. Verify colors for color coding with Owner before proceeding and match existing color coding 

when applicable. 

C. Identification Materials and Devices: Install at locations for most convenient viewing without 

interference with operation and maintenance of equipment. 

D. Lettering, Colors, and Graphics: Coordinate names, abbreviations, colors, and other designations 

with corresponding designations in the Contract Documents or with those required by codes and 

standards. Use consistent designations throughout Project. 

E. Sequence of Work: If identification is applied to surfaces that require finish, install identification 

after completing finish work. 

F. Self-Adhesive Identification Products: Clean surfaces before applying. 

G. Color Junction Boxes and Coverplates: Paint all boxes and covers above accessible ceilings colors 

as listed below: 

1. Fire Alarm System: Red 

2. Security System: Blue 

3. Normal/Emergency and Emergency Only Distribution Systems: Yellow 
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H. Caution Labels for Indoor Boxes and Enclosures for Power and Lighting: Install pressure-

sensitive self-adhesive labels identifying system voltage with black letters on orange background. 

Install on exterior of door or cover. 

I. Circuit Identification on Junction Boxes and Coverplates: Mark ID externally on junction box, 

coverplates and on the back of each coverplate for receptacles and switches. 

1. Boxes: Finished Areas – Inside, Permanent Marker 

2. Boxes: Non-Finished Areas – Outside, Permanent Marker 

3. ID Legend: Permanent, waterproof listing of panel and circuit number or equivalent. (IE 

Panel HA cct. 1, 3, 5) 

J. Paths of Underground Electrical Lines: During trench backfilling, for exterior underground 

power, control, signal, and communication lines, install continuous underground plastic line 

marker located directly above line at 6 to 8" below finished grade. Where width of multiple lines 

installed in a common trench or concrete envelope does not exceed 16" overall, use a single line 

marker. For trenches wider than 16" install parallel tapes at 2'-0" intervals across the width of the 

trench. 

K. Power-Circuit Identification: Metal tags or aluminum, wraparound marker bands for cables, 

feeders, and power circuits in vaults, pull and junction boxes, manholes and switchboard rooms. 

1. Legend: 1/4" steel letter and number stamping or embossing with legend corresponding to 

indicated circuit designations. 

2. Tag Fasteners: Nylon cable ties. 

3. Band Fasteners: Integral ears. 

L. Apply identification to conductors as follows: 

1. Conductors to be extended in the future: Indicate source and circuit numbers. 

2. Multiple Power or Lighting Circuits in the Same Enclosure: Identify each conductor’s 

source and circuit number using permanent marking and using color-coding to identify 

circuits’ voltage and phase. 

3. Multiple Control and Communication Circuits in the Same Enclosure: Identify each 

conductor by its system and circuit designation. Use a consistent system of tags, color-

coding or cable marking tape. 

M. Apply warning, caution and instruction signs as follows: 

1. Warnings, Cautions, and Instructions: Install to ensure safe operation and maintenance of 

electrical systems and of items to which they connect. Install engraved plastic-laminated 

instruction signs with approved legend where instructions are needed for system or 

equipment operation. Install metal-backed butyrate signs for outdoor items. 

2. Emergency Operation: Install engraved laminated signs with white legend on red 

background with minimum 3/8" high lettering for emergency instructions on power 

transfer, load shedding and other emergency operations. 

N. Equipment Identification Labels: Engraved plastic laminate. Install on each unit of equipment, 

including central or master unit of each system. This includes power, lighting, communication, 

signal, and alarm systems, unless units are specified with their own self-explanatory 

identification. Unless otherwise indicated, provide a single line of text with 1/2" high lettering on 

1-1/2" high label; where two lines of text are required, use labels 2" high. Use black letters on a 

white face. Apply labels for each unit of the following categories of equipment using punched or 

drilled mechanical fasteners. 

1. Enclosed Switches  
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2. Enclosed Circuit Breakers 

END OF SECTION 260553 
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SECTION 260620 – SCHEDULES FOR ELECTRICAL DISTRIBUTION EQUIPMENT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes the schedules for electrical distribution equipment. 

1.2 SUBMITTALS FOR REVIEW 

A. Refer to the specific equipment section for submittals required. 

1.3 EXTRA MATERIALS 

A. Refer to the specific equipment section for extra materials required. 

1.4 MAINTENANCE MATERIALS 

A. Refer to the specific equipment section for maintenance materials required. 

PART 2 - PRODUCTS  

2.1 SCHEDULES FOR ELECTRICAL DISTRIBUTION EQUIPMENT 

A. Refer to Schedules attached to the following pages. 
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PART 3 - EXECUTION 

3.1 STANDARD BRANCH CIRCUIT WIRE SIZING TABLE 

A. Sizing Table: 

 

STANDARD BRANCH CIRCUIT WIRE SIZING TABLE 

BREAKER 

TRIP RATING 

1-POLE 

BREAKER 
2-POLE BREAKER 3-POLE BREAKER  

15-20A 
2#12 + 1#12 GND 

IN 3/4" CONDUIT 

3#12 + 1#12 GND 

IN 3/4" CONDUIT 

4#12 + 1#12 GND  

IN 3/4" CONDUIT 

25-30A 
2#10 + 1#10 GND 

IN 3/4" CONDUIT 

3#10 + 1#10 GND 

IN 3/4" CONDUIT 

4#10 + 1#10 GND 

IN 3/4" CONDUIT 

35-40A 
2#8 + 1#10 GND 

IN 3/4" CONDUIT 

3#8 + 1#10 GND 

IN 3/4" CONDUIT 

4#8 + 1#10 GND 

IN 3/4" CONDUIT 

45-50A 
2#6 + 1#10 GND 

IN 3/4" CONDUIT 

3#6 + 1#10 GND 

IN 3/4" CONDUIT 

4#6 + 1#10 GND 

IN 1" CONDUIT 

60-70A 
2#4 + 1#8 GND  

IN 1" CONDUIT 

3#4 + 1#8 GND 

IN 1-1/4" CONDUIT 

4#4 + 1#8 GND 

IN 1-1/4" CONDUIT 

80A 
2#3 + 1#8 GND 

IN 1" CONDUIT 

3#3 + 1#8 GND 

IN 1-1/4" CONDUIT 

4#3 + 1#8 GND 

IN 1-1/4" CONDUIT 

90A N/A 
3#2 + 1#8 GND 

IN 1-1/4" CONDUIT 

4#2 + 1#8 GND 

IN 1-1/4" CONDUIT 

100-110A N/A 
3#1 + 1#6 GND 

IN 1-1/2" CONDUIT 

4#1 + 1#6 GND  

IN 1-1/2" CONDUIT 

B. Table Notes: 

1. Unless otherwise indicated, refer to this schedule for wire and conduit size for all circuits 

with identified breaker trip ratings. 

2. Provide neutral conductor for 2 and 3 pole circuits as indicated above if the equipment 

requires a neutral. 



Lebanon County Municipal Building – Phase 2 Renovations

Lebanon County

B+H 22-038

Bus: 70A M.C.B.

Volts: 120/208V, 3PH, 4W

Poles: 30

AIC: 10,000

Mounting: Surface

Amp Pole Pole Amp

20 1 0.7 1.7 SSHP-1 / CU-1 - A127 2 30 2

20 1 0.7 1.7 -- -- -- 4

20 1 0.4 6

20 2 1.0 8

-- -- 1.0 10

20 3 1.9 12

-- -- 1.9 14

-- -- 1.9 16

20 3 1.9 18

-- -- 1.9 20

-- -- 1.9 Spare 2 30 22

20 1 -- -- -- 24

20 1 Spare 3 20 26

20 2 -- -- -- 28

-- -- -- -- -- 30

KVA

7.2 7.2 4.2

Phase Totals Total Connected Load KVA: 18.6

27 Spare

29 --

21 --

23 Spare

25 Spare

13

15

17

19 --

2-2 Furniture System - Open Office A113

--

--

7 SPR (L6-20R) - A127

9 --

11 2-2 Furniture System - Open Office A121a

1 Receptacles - A126

3 Receptacles - A127

5 Quad Receptacle - A127

Breaker
CKT.

A B C
Notes Description

PANEL Additional Panel Notes

6PPA

Integral L1 Surge Protective Device

CKT.
Breaker

Description Notes
Load

SCHEDULES FOR ELECTRICAL DISTRIBUTION EQUIPMENT  260621-3
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2

3

4

5

6

7

8

9

10

T

TI

E

AERS

ZSI

M

EP

GF

ST

HC

Square D electronic mission critical type breaker or equal that selectively coordinates with upstream and 

downstream overcurrent devices.

Thermal Magnetic with Instantaneous Trip Setting Adjustment.

Provide new circuit breaker in existing panel.

Shunt Trip breaker accessory

Permanently fastened pad lockable breaker accessory for servicing

Ground Fault Protection

Energy/Power Trip Unit with Long Time, Short Time, Intantaneous Setting Adjustments, Zone Selective 

Interlock, Breaker Status Display & Modbus Wired Communications

Electronic Trip with Long Time, Short Time, Instantaneous Setting Adjustments

Thermal Magnetic

Arc Energy Reduction Switch per NEC 240.87

Provide a handle to lock in the on position.

Provide 2#10 + 1#10 gnd in 1" conduit for voltage drop.

Zone-Selective Interlocking

PANEL NOTES

SWITCHBOARD/DISTRIBUTION PANEL BREAKER TYPES

Mark breaker in red in color with handle to lock in the on position.

Refer to Power Riser Diagram for wire and conduit sizes.

Refer to Site Plan for wire and conduit sizes.

Provide groundfault breaker for personal protection.

Existing circuit breaker.

1 Provide conductors, overcurrent device and exact placement as recommended by the TVSS manufacturer.

SCHEDULES FOR ELECTRICAL DISTRIBUTION EQUIPMENT  260621-4
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SECTION 260650 – LUMINAIRE SCHEDULE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes the Luminaire Schedule. 

B. The luminaire manufacturers’ catalog numbers scheduled hereinafter in the Luminaire Schedule 

may not include all the required accessories or hardware that is necessary for a complete 

installation. Provide all the required accessories or hardware that is necessary for a complete 

installation. 

C. Furnish luminaries with all associated appurtenances including, but not necessarily limited to, 

lamps, ballasts, drivers, reflectors, lenses and/or louvers, sockets, holders, suspension accessories, 

pendants, canopies, recessing boxes, plaster frames, and similar items completely wired, 

assembled, installed, and tested as specified and in the manner indicated. 

D. Every luminaire symbol shall have a luminaire number unless otherwise directed. In instances 

where a specific luminaire symbol has not been assigned a luminaire number, provide a complete 

luminaire of the type and wattage designated for a luminaire symbol of similar function and/or as 

directed by the Engineer. 

1.2 LUMINAIRE SCHEDULE INTERPRETATION  

A. The first name luminaire manufacturer and catalog number is the Basis of Design for the intended 

usage. Additional luminaire manufacturers and catalog series of luminaries listed in the Luminaire 

Scheduled or added thru addenda are approved equals and may be subject to sample review, 

footcandle layout for rooms utilizing luminaire and/or a mock-up for Engineer review before final 

approval will be given. 

1.3 MAINTENANCE MATERIALS 

A. Provide 2 of each special tool required for maintenance. 

PART 2 - PRODUCTS 

2.1 LUMINAIRE SCHEDULE 

A. Refer to Luminaire Schedule attached to the following pages. 

PART 3 - EXECUTION – NOT USED 
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SECTION 260650 – LUMINAIRE SCHEDULE 

 

Mark Manufacturer Catalog Number Description Volts 
Lamps Driver 

Mtg. 
Mtg. 

Height 
Notes 

No. Watts Type/Lumens No. Type 

EX1 

Barron 
Lithonia 
Sure-Lites 
Emergi-Lite 

402EX-LB-BA-TRH 
LES series 
CX series 
P series 

LED Exit Sign Single Face UNV - - LED - - SW/SC  1 

EX2 

Barron 
Lithonia 
Sure-Lites 
Emergi-Lite 

403EX-LB-BA-TRH 
LES series 
CX series 
P series 

LED Exit Sign Dual Face UNV - - LED - - SW/SC  1 

RC1 

Barron 
Columbia 
TGS 
Metalux 

LPX-24-CP4 
CFP series 
882450 series 
CGTS series 

2’x4’ LED Panel 
Switchable CCT / Lumens 

UNV 1 50 LED / 5,800 1 DLD RC - 2 

RC2 

Barron 
Columbia 
TCS 
Metalux 

LPX-22-CP4 
CFP series 
882240 series 
CGTS series 

2’x2’ LED Panel 
Switchable CCT / Lumens 

UNV 1 40 LED / 4,684 1 DLD RC - 2 

RC3 

Mark Lighting 
 
HE Williams 
Finelite 
LumenWerx 
Neo-Ray 

SL4L-LOP-_FT-FLP-TG-80CRI-35K-
600LMF-MIN1-277-ZT 
LRX4 series 
HP4 series 
VIA4 series 
S124 series 

4”-wide linear LED, 
variable length 

UNV 1 6/ft LED / 541/ft 1 DLD RC - 2,4 

SC1 

Barron 
Columbia 
TGS 
Metalux 

LPX-24-CP4-LPX-14-SMK 
CFP series 
881450 series 
CGTS series 

1’x4’ LED Panel 
Switchable CCT / Lumens 
w/ surface mount kit 

UNV 1 40 LED / 4,650 1 DLD SC - 2 

SW1 

Barron 
HE Williams 
Lithonia 
Metalux 

SLS-2-25-CP-SC 
75R series 
CLX series 
SNLED series 

2’ LED industrial w/ 
integral occ. / daylight 
harvesting 

UNV 1 25 LED / 3,670 1 DLD SW 
Above 
Door 

 

UC1 

Barron 
Kelvix 
Nora 
Halo 

LUCB-42-C 
UC40-3040-010V-120277-WH 
NUDTW-88 series 
HU11 series 

42” LED undercabinet light UNV 1 18 LED / 1,543 1 DLD UC  3 

 
 

Driver & Ballast Legend  Mounting Legend 

Symbol Description  Symbol Description Symbol   

DLD Dimming LED Driver, 0-10 volts.  RC Recessed Ceiling S Suspended 
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LD LED driver.  RW Recessed Wall UC Under Cabinet 

1LE One lamp electronic  SC Surface Ceiling PD Per Detail on Drawings 

2LE Two lamp electronic  SW Surface Wall PM Pole Mounted 

3LE Three lamp electronic  CH Chain Hung IG Recessed In-Ground 

4LE Four lamp electronic  AH Aircraft Cable Hung PT Pole Top Mounted 

FD Fluorescent dimming as specified.  P Pendant G Ground Mounted 

SD Step Dimming  WB Wall Bracket B Bollard 

 

General Notes 

G1 Check descriptions against catalog numbers. Report any discrepancies prior to submitting a proposal for this work. 

G2 
Where the listed manufacturer of acceptable substitutes makes more than one grade of the fixture, provide the grade of fixture with equal or better construction, materials 
and performance as determined by the manufacturer. 

G3 Engineer must approve all substitutes. 

G4 All drivers/ballasts shall be Universal 120-277 voltage. If universal driver is unavailable, furnish 277 volt type. 

G5 Refer to Specifications Sections 265100 for additional requirements. 

 
 
 

            

Luminaire Notes  

1 Provide all additional mounting accessories for each application. 

2 Set all fixtures to 3500K color temperature. 

3 
Luminaire is available in 9”,14”,22”,42” lengths. Provide the quantity/lengths of luminaires required for lighting beneath full length of overhead cabinets as shown on the 
drawings. Coordinate exact location of under counter lighting with casework. Review all field locations with Architect before rough-in. 

4 Provide fixtures in linear lengths as shown on plans. 

5  

 
END OF SECTION 260650 
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SECTION 260800 – ELECTRICAL SYSTEMS COMMISSIONING 

PART 1 - GENERAL 

1.1 SUMMARY   

A. The purpose of this section is to specify the Division 26 responsibilities and participation in the 

commissioning process.  

B. Work under this contract shall conform to requirements of Division 1, General Requirements, 

Conditions of the Contract, and Supplementary Conditions. This specification covers 

commissioning of electrical systems which are part of this project.  

C. Commissioning work shall be a team effort to ensure that all electrical equipment and systems 

have been completely and properly installed, function together correctly to meet the design intent, 

and document system performance. Commissioning shall coordinate system documentation, 

equipment start-up, and verification and performance testing.  

D. The commissioning team shall be made up of representatives from the Owner, design 

professionals, major equipment suppliers, and electrical contractor.  The lead person for each 

trade who will actually perform or supervise the work is to be designated as the representative to 

the commissioning team.  Responsibility for various steps of the commissioning process shall be 

divided among the members of the commissioning team, as described in this section.  

E. The Commissioning Authority shall have responsibility for coordinating and directing each step 

of the commissioning process. The Authority shall be a true third party, not affiliated with any of 

the companies involved with the project design.  

F. Electrical system installation, start-up, testing, preparation of O&M manuals, and operator 

training shall be the responsibility of the Division 26 Electrical Contractor, with coordination, 

observation, verification and commissioning the responsibility of Commissioning Agent, 

G. The commissioning process does not relieve the Division 26 Electrical Contractor from the 

obligations to complete all portions of work in a satisfactory and fully operational manner. 

1.2 QUALITY ASSURANCE 

A. Qualifications: 

1. The CTC (Certified Testing Company) performing the work of this section shall be 

qualified to test electrical equipment and is a NETA (National Electrical Testing 

Association)-certified testing agency. The CTC shall not be associated with the 

manufacturer of equipment or systems under test. 

B. Test Equipment: 

1. The Subcontractor shall provide all test equipment necessary to fulfill the checks and 

testing requirements. Test equipment shall have been calibrated within one (1) year of its 

use on the project. 



Lebanon County Municipal Building – Phase II Renovations  

County of Lebanon B+H 22-038 

ELECTRICAL SYSTEMS COMMISSIONING 260800-2 

2. Refer to the Division 1 – Commissioning Requirements Section for additional 

requirements. 

1.3 ROLES AND RESPONSIBILITIES  

A. Refer to Division 01, General Requirements, Conditions of the Contract, and Supplementary 

Conditions for the Commissioning Agent, Owner, Architect, and General Contractor roles and 

responsibilities. 

B. Electrical Contractor Responsibilities: 

1. Include cost to complete commissioning requirements for electrical systems in the contract 

price.  

2. Include requirements for submittal data, O&M data, and training in each purchase order or 

sub-contract written.  

3. Ensure cooperation and participation of specialty sub-contractors such as communications, 

data, etc.  

4. Ensure participation of major equipment manufacturers in appropriate training and testing 

activities.  

5. Attend Construction Phase coordination meetings scheduled by the Commissioning Agent.  

6. Conduct electrical system orientation and inspection when equipment is set.  

7. Respond to (in writing) and address items documented in the Contractor Commissioning 

Issues Log.  

8. Submit copies of all test results to the CxA. 

9. Complete Pre-Functional Checklists for all equipment.    

a. Remedy any deficiencies identified in Pre-Functional Checklists and notify CxA in 

writing that deficiencies have been addressed.  

10. Assist the Commissioning Agent in all Pre-Functional Checklist verifications and 

Functional Performance Tests.  

11. Prepare preliminary schedule for electrical system orientation and inspections, O&M 

manual submission, training sessions, testing, equipment start up, and task completion for 

use by the Commissioning Agent.  Update schedule as appropriate throughout the 

construction period.  

12. Attend initial training session.  

13. Conduct electrical system orientation and inspection at the equipment placement 

completion stage.  

14. Update drawings to the record condition to date, and review with the Commissioning 

Agent.  

15. Gather O&M data on all equipment and assemble in binders as required by the 

Commissioning Specification.  Submit to Commissioning Agent for review prior to the 

completion of construction.  

16. Notify the Commissioning Agent a minimum of two weeks in advance, so that witnessing 

equipment and system start-up and testing can begin.  

17. Participate in, and schedule vendors and Contractors to participate in the training sessions 

as set up by the Commissioning Agent.  

18. Provide a complete set of as-built records to the Commissioning Agent. 

C. Equipment Suppliers and Miscellaneous Contractors Responsibilities:  

1. Include cost for commissioning requirements in the contract price.  

2. Provide submittals, and appropriate O&M manual sections.  
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3. Attend initial commissioning coordination meeting scheduled by the Commissioning 

Agent.  

4. Participate in training sessions as scheduled by the Commissioning Agent.  

5. Demonstrate performance of equipment as applicable. 

1.4 SCOPE OF WORK 

A. Commissioning work of Division 26 shall include, but not be limited to:  

1. Testing and start-up of the equipment.  

2. Completion of Functional Checklists.  

3. Cooperation with the Commissioning Agent.  

4. Providing qualified personnel for participation in commissioning tests, including seasonal 

testing required after the initial testing.  

5. Providing equipment, materials, and labor as necessary to correct construction and/or 

equipment deficiencies found during the commissioning process.  

6. Providing operation and maintenance manuals, and as-built drawings to the 

Commissioning Agent for verification.  

7. Providing training and demonstrations for the systems specified in this Division. 

B. The work included in the commissioning process involves a complete and thorough evaluation of 

the operation and performance of all components, systems, and sub-systems.  The following 

equipment and systems shall be evaluated:  

1. Lighting Control System (30% Sampling Rate) 

a. Visual and Mechanical Inspection  

1) Verify lighting loads are circuited per the zones indicated on the drawings. 

2) Verify controllers with the correct relay quantity are installed in the correct 

location. 

3) Verify each occupancy sensor type is installed in the correct location. 

4) Verify each wall switch type is installed in the correct location. 

5) Verify each daylight sensor type is installed in the correct location. 

6) Verify partition controls are installed in the correct location. 

7) Verify exterior daylight sensors are installed in the correct location. 

8) Verify all controllers/network bridges/border routers are connected to the 

network. 

9) Verify segment manager is connected and can be access by the building 

management system. 

10) Verify all emergency lighting control devices are installed in the correct 

location. 

b. Electrical Tests  

1) Test each controller relay is programmed to match the sequence of operation 

for normal and after hour modes. 

2) Test each occupancy sensor type is programmed to match the sequence of 

operation for normal and after hour modes. 

3) Test each wall switch type is programmed to match the sequence of operation 

for normal and after hour modes. 

4) Test each daylight sensor type is programmed to match the sequence of 

operation for normal and after hour modes. 

5) Test partition controls work with combined and separate rooms. 

6) Test exterior daylight sensors. 

7) Test connection to controllers/network bridges/border routers. 
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8) Access the lighting control system by the IP address to verify it is operational. 

9) Test emergency lighting control devices. 

2. Electrical support for mechanical equipment listed in the Commissioning of HVAC 

Systems. 

1.5 SUBMITTALS FOR REVIEW 

A. The Commissioning Agent shall review the relevant submittals and provide any comments to the 

Engineer for inclusion in their review comments. 

B. The Commissioning Agent will review the approved submittals and prepare the functional test 

procedures required for the equipment to be commissioned. 

PART 2 - PRODUCTS 

2.1 TEST EQUIPMENT 

A. The Electrical Contractors shall furnish all special tools and equipment required for testing during 

the commissioning process.  A list of all tools and equipment to be used during commissioning 

shall be submitted to the Commissioning Agent for approval.   

2.2 PROPRIETARY TEST EQUIPMENT 

A. Proprietary test equipment and software required by any equipment manufacturer for 

programming and/or start-up, whether specified or not, shall be provided by the manufacturer of 

the equipment.  Manufacturer shall provide the test equipment, demonstrate its use, and assist in 

the commissioning process as needed.  Proprietary test equipment (and software) shall become 

the property of the Owner upon completion of the commissioning process. 

PART 3 - EXECUTION 

3.1 TESTING PREPARATION 

A. Certify that electrical systems, subsystems, and equipment have been installed, calibrated, and 

started and are operating according to the Contract Documents. 

B. Certify that electrical instrumentation and control systems have been completed and calibrated, 

that they are operating according to the Contract Documents, and that pretest set points have been 

recorded. 

C. Certify that testing and adjusting procedures have been completed and that testing and adjusting 

reports have been submitted, discrepancies corrected, and corrective work approved. 

D. Set systems, subsystems, and equipment into operating mode to be tested (e.g., normal shutdown, 

normal auto position, normal manual position, unoccupied cycle, emergency power, and alarm 

conditions). 

E. Inspect and verify the position of each device and interlock identified on checklists. 
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F. Check safety cutouts, alarms, and interlocks with smoke control and life-safety systems during 

each mode of operation. 

G. Testing Instrumentation:  Install measuring instruments and logging devices to record test data as 

directed by the Commissioning Agent. 

3.2 TESTING VERIFICATION 

A. Prior to performance of testing Work, provide copies of reports, sample forms, checklists, and 

certificates to the Commissioning Agent. 

B. Notify the Commissioning Agent at least 10 days in advance of testing Work and provide access 

for the Commissioning Agent to witness testing Work. 

C. Provide technicians, instrumentation, and tools to verify testing of electrical systems at the 

direction of the Commissioning Agent. 

1. The Commissioning Agent will notify testing Contractor 10 days in advance of the date of 

field verification.  Notice will not include data points to be verified. 

2. The testing Contractor shall use the same instruments (by model and serial number) that 

were used when original data were collected. 

3. Failure of an item includes, other than sound, a deviation of more than 10 percent.  Failure 

of more than 10 percent of selected items shall result in rejection of final testing and 

adjusting report. 

4. Remedy the deficiency and notify the Commissioning Agent so verification of failed 

portions can be performed. 

3.3 GENERAL TESTING REQUIREMENTS 

A. Provide technicians, instrumentation, and tools to perform commissioning test at the direction of 

the Commissioning Agent. 

B. Scope of electrical testing shall include all components, equipment, and systems as outlined in 

this section. 

C. Test all operating modes, interlocks, control responses, and responses to abnormal or emergency 

conditions, and verify proper response to input signals. 

D. Tests will be performed using design conditions whenever possible. 

E. Simulated conditions may need to be imposed using an artificial load when it is not practical to 

test under design conditions.  Before simulating conditions, calibrate testing instruments.  Provide 

equipment to simulate loads.  Set simulated conditions as directed by the Commissioning Agent 

and document simulated conditions and methods of simulation.  After tests, return settings to 

normal operating conditions. 

F. The Commissioning Agent may direct that set points be altered when simulating conditions is not 

practical. 

G. The Commissioning Agent may direct that sensor values be altered with a signal generator when 

design or simulating conditions and altering set points are not practical. 
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H. If tests cannot be completed because of a deficiency outside the scope of the electrical system, 

document the deficiency and report it to the Owner.  After deficiencies are resolved, reschedule 

tests. 

3.4 REPORT 

A. Provide a written report of all outstanding electrical items that need to be corrected. 

END OF SECTION 260800 
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SECTION 260940 – DISTRIBUTED DIGITAL LIGHTING CONTROL SYSTEM 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Digital Lighting Controls 

1.2 REGULATORY REQUIREMENTS 

A. ANSI/NFPA 70 - National Electrical Code 

B. NEMA - National Electrical Manufacturers Association 

C. FCC Emission Standards 

D. UL - Underwriters Laboratories, Inc. Listings 

E. UL 20 – General Use Switches, Plug Load Controls 

F. UL 924 – Standard for Emergency Lighting and Power Equipment 

1.3 DESIGN / PERFORMANCE REQUIREMENTS 

A. Digital Lighting Management System shall accommodate the square-footage coverage 

requirements for each area controlled, utilizing room controllers, digital occupancy sensors, 

switches, daylighting sensors and accessories that suit the required lighting and electrical system 

parameters. 

B. System shall conform to requirements of NFPA 70. 

C. System shall comply with FCC emission standards specified in part 15, sub-part J for commercial 

and residential application. 

D. System shall be listed under UL sections 916 and/or 508. 

1.4 SUBMITTALS FOR REVIEW 

A. Submit under provisions of Section 260010. 

B. Shop Drawings: The following items shall be submitted for review and approval: 

1. Submittal booklet to include the following: 

a. Reference to Specification Section. 

b. A list of all equipment to be provided and installed in the system. 

c. Data sheets of all items to be provided with the specific item or model number 

highlighted. 

d. Composite wiring and/or schematic diagram of each control circuit as proposed to 

be installed.  
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e. Show exact location of all digital devices, including at minimum sensors, room 

controllers, and switches for each area on reflected ceiling plans. (Contractor must 

provide AutoCAD format reflected ceiling plans.) 

f. Provide room/area details including products and sequence of operation for each 

room or area. Illustrate typical acceptable room/area connection topologies. 

g. Network riser diagram including floor and building level details. Include network 

cable specification and end-of-line termination details, if required. Illustrate points 

of connection to integrated systems. Coordinate integration with mechanical and/or 

other trades.  

1.5 SUBMITTALS FOR CLOSEOUT 

A. Submit under provisions of Section 260010. 

B. Record actual installed locations and settings of all equipment installed on the project record 

documents. 

C. Operation and Maintenance Manual: 

1. Include approved Shop Drawings and Product Data.  

2. Include Sequence of Operation, identifying operation for each room or space.  

3. Include manufacturer's maintenance information.  

4. Operation and Maintenance Data: Include detailed information on device programming 

and setup.  

5. Include startup and test reports.  

D. Maintenance Data: 

1. Routine preventive maintenance schedule. 

2. Lists of special tools, maintenance materials, and replacement parts. 

3. Repair instructions for procedures to check, repair, and test equipment during typical 

malfunctions. 

4. Recommended cleaning methods, frequency, and materials. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing of centralized and 

distributed lighting control systems with a minimum of 10 years documented experience. 

B. Installer Qualifications: Company certified by the manufacturer and specializing in installation 

of networked lighting control products with minimum three years documented experience. 

C. System Components: Demonstrate that individual components have undergone quality control 

and testing prior to shipping. 

1.7 REGULATORY REQUIREMENTS 

A. Conform to requirements of ANSI/NFPA 70. 

B. Products: Listed and classified by Underwriters Laboratories, Inc., or a testing firm acceptable to 

the authority having jurisdiction as suitable for the purpose specified and indicated. 



Lebanon County Municipal Building – Phase 2 Renovations B+H 22-038 

Lebanon County 

DISTRIBUTED DIGITAL LIGHTING CONTROL SYSTEM 260940-3 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store products in a clean, dry space in original manufacturer's packaging in accordance with 

manufacturer's written instructions until ready for installation 

1.9 PROJECT CONDITIONS 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 

recommended by manufacturer for optimum results.  Do not install products under environmental 

conditions outside manufacturer's absolute limits. 

B. Do not install equipment until following conditions can be maintained in spaces to receive 

equipment: 

1. Ambient temperature: 32 to 104°F. 

2. Relative humidity: Maximum 90%, non-condensing. 

1.10 WARRANTY 

A. Provide the warranty specified in Section 260010. 

1.11 MAINTENANCE MATERIALS 

A. Furnish one wireless configuration tool. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis of Design: Watt Stopper Digital Lighting Management (DLM) 

B. Alternate manufacturers as listed below: 

1. nLight (Acuity) 

2. Current (Hubbell) 

3. Lutron 

C. Alternate manufacturers subject to compliance with the following requirements: 

1. The performance and operating characteristics meet or exceed the Basis of Design. 

2. The alternate manufacturer shall include all features, accessories and additional equipment 

required for a complete installation. 

3. All requirements listed in the sequence of operation can be met by this system.  If items 

cannot be met, deviations shall be listed in the submittal. 

4. The Electrical Contractor accepts responsibility and associated costs for all required 

modifications to circuitry, devices, and wiring.  

5. The alternate manufacturer shall include all networking equipment that meets or exceeds 

the basis of design manufacturers equipment. 
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2.2 DISTRIBUTED DIGITAL LIGHTING CONTROL SYSTEM 

A. System General: Provide a Wattstopper Digital Lighting Management System (DLM) complete 

with all necessary enclosures, wiring, and system components to ensure a complete and properly 

functioning system as indicated on the Drawings and specified herein. If a conflict is identified 

between the Drawing and this Specification contact the Architect for clarification prior to 

proceeding. 

1. Default to project's determined Energy Code requirements and specifier's Sequence of 

Operation (SoO); otherwise follow below narrative: 

2. Space Control Requirements: Provide occupancy/vacancy sensors with Manual- or Partial-

ON functionality as indicated in all spaces except where hands-free operation is desirable 

and Automatic-ON occupancy sensors are allowed. Provide Manual-ON 

occupancy/vacancy sensors for any enclosed office, conference room, meeting room, open 

plan system and training room. For spaces with multiple occupants, or where line-of-sight 

may be obscured, provide ceiling, corner, or fixture mounted sensors, and set up for 

Manual-ON or Partial-On operation. 

3. Task Lighting / Plug Loads: Provide automatic shut off of non-essential plug loads and 

task lighting in spaces as required by the applicable energy code. Provide Automatic-ON 

of plug loads by time of day or occupancy sensors whenever spaces are occupied. 

4. Daylit Areas: Provide daylight-responsive automatic control in all spaces (conditioned or 

unconditioned) where daylight contribution is available as defined by relevant local 

building energy code: 

a. All luminaires within code-defined daylight zones shall be controlled separately 

from luminaires outside of daylit zones. 

b. Daytime setpoints for total ambient illumination (combined daylight and electric 

light) levels that initiate dimming shall be programmed in compliance with relevant 

local building energy codes. 

c. Multi-zone sensors may be utilized for daylight areas on the drawings. 

d. Provide smooth and continuous daylight dimming for areas marked on drawings. 

Daylighting control system may be designed to turn off electric lighting when 

daylight is at or above required lighting levels. 

5. Conference, meeting, training, auditoriums, and multipurpose rooms shall have 

independent control of local control zones. Rooms larger than 300 square feet shall instead 

have at least four preset lighting scenes unless otherwise specified. Occupancy / vacancy 

sensors shall be provided to turn off all lighting in the space. Spaces with up to four 

moveable walls shall include controls that reconfigured the room based on specific 

partitioning. 

B. Local Room Communication Network: DLM communications in room can either be over a 

wireless IPv6 network, a wired Cat 5e network referred to as local network or In Room Bus (IRB), 

or a hybrid with wired Room Controllers, a wireless bridge, and additional wired and/or wireless 

accessory devices. 

1. Wired Room Network with LMRJ Cat 5e cables: DLM local or In Room Bus (IRB) 

network is a free topology lighting control physical connection and communication 

protocol designed to control a room or small area of building. 

a. Features of the wired DLM local network include: 

1) Plug n Go automatic configuration and binding of occupancy sensors, 

switches, and lighting loads to the most energy-efficient sequence of 

operation based upon the device attached. 
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2) Simple replacement of any device in the local DLM network with a standard 

off the shelf unit without requiring significant commissioning, configuration, 

or setup. 

3) Push n' Learn configuration to change the automatic configuration, including 

binding and load parameters without tools, using only the buttons on the 

digital devices in the local network. 

4) Two-way infrared communications for control by handheld remotes, and 

configuration by a handheld tool including adjusting load parameters, sensor 

configuration and binding, within a line of sight of up to 30 feet from a sensor, 

wall switch or IR receiver. 

b. Digital room devices connect to the local network using pre-terminated Cat 5e cables 

with RJ-45 connectors provide both data and power to room devices. Systems that 

utilize RJ-45 patch cords but do not provide digital communication from individual 

end devices are not acceptable. 

c. If manufacturer's pre-terminated Cat5e cables are not used for the installation, each 

contractor terminated cable must be individually tested and logged provided to any 

authorized service representative following installation. 

2. Hybrid Room Network: local room network is formed using a combination of wired room 

controllers, a wireless bridge, and wired and/or wireless occupancy sensors and 

switches/dimmers. 

a. Features of the Hybrid DLM local network include: 

1) A wireless network bridge is included in the room to act as a bridge between 

devices that use a wired local IRB network and the devices that use a wireless 

local PAN network. 

2) Wireless room devices utilize a trusted hardware chip to ensure that only the 

manufacture's products can access and participate in the wireless network. 

3) Wireless bridge shall be capable of communicating with other wireless 

bridges, wired load controllers in the room, and a Secondary border router to 

enable a large-scale low power self-healing IPv6 mesh communication 

network between rooms in the PAN. 

2.3 DIGITAL ROOM LIGHTING/PLUG CONTROLLERS GENERAL REQUIREMENTS 

A. Digital Load Controllers: Digital controllers for lighting zones, fixtures and/or plug loads 

automatically bind room loads to the connected control devices in the space without 

commissioning or the use of any tools. Provide controllers to match the room lighting and plug 

load control requirements. Controllers are simple to install, and do not have dip 

switches/potentiometers or require special configuration for standard Plug n' Go applications. 

Control units include the following features: 

1. Automatic room configuration to the most energy-efficient sequence of operation based 

upon the devices in the room (Plug n Go) 

2. Simple replacement using the default automatic configuration capabilities, a room 

controller may be replaced with an off-the-shelf device. 

3. Multiple wired load controllers connected in a local wired IRB network must automatically 

arbitrate with each other, without requiring any configuration or setup, so that individual 

load numbers are assigned starting with load 1 to a maximum of 64, assigned based on 

each controller's device serial number from highest to lowest. 

4. Device Status LEDs to Indicate: 

a. Data transmission 

b. Device has power 



Lebanon County Municipal Building – Phase 2 Renovations B+H 22-038 

Lebanon County 

DISTRIBUTED DIGITAL LIGHTING CONTROL SYSTEM 260940-6 

c. Status for each load 

d. Configuration status 

5. Quick Installation Features Including: 

a. Standard junction box mounting 

b. Quick low voltage connections using standard RJ-45 patch cable 

6. Based on individual configuration, each load shall be capable of the following behavior on 

power up following the loss of normal power: 

a. Turn on to 100 percent 

b. Turn off 

c. Turn on to last level 

7. Each load be configurable to operate in the following sequences based on occupancy: 

a. Auto-on/Auto-off (Follow on and off). 

b. Manual-on/Auto-off (Follow off only). 

8. Polarity of each load output shall be reversible, via digital configuration, so that an on 

command turns load off and an off command turns a load on. 

9. BACnet object information shall be available for the following objects: 

a. Load status 

b. Schedule state, normal or after-hours 

c. Demand Response enable/disable 

d. Room occupancy status 

e. Total room lighting and plug loads watts 

f. Electrical current 

g. Total watts per controller 

h. Total room watts/sqft. 

10. UL 2043 plenum rated 

11. LED On/Off status indication for each load 

12. Zero cross circuitry for each load 

13. All digital parameter data programmed into an individual room controller or plug load 

controller shall be retained in non-volatile FLASH memory within the controller itself. 

Memory shall have an expected life of no less than 10 years. 

14. Dimming Room Controllers shall share the following features: 

a. Each load shall have an independently configurable preset on level for Normal 

Hours and After Hours to allow different dimmed levels to be established. 

b. Fade rates for dimming loads shall be specific to bound switch buttons, and the load 

shall maintain a default value for any bound buttons that do not specify a unique 

value. 

c. The following dimming attributes may be changed or selected using a wireless 

configuration tool: 

1) Establish preset level for each load from 0-100 percent. 

2) Set high and low trim for each load. 

3) Initiate lamp burn in for each load of either 0, 12 or 100 hours. 

d. Override button for each load provides the following functions: 

1) Tap for on/off control. 

2) Press and hold for dimming control (lighting only). 

e. Each dimming output channel shall have an independently configurable minimum 

and maximum calibration trim level to set the dimming range to match the true 

dynamic range of the connected ballast or driver. LED level indicators on bound 

dimming switches shall utilize this new maximum and minimum trim. 

f. Each dimming output channel shall have an independently configurable minimum 

and maximum trim level to set the dynamic range of the output within the new 0-

100 percent dimming range defined by the minimum and maximum calibration trim. 
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g. Calibration and trim levels must be set per output channel. Devices that set 

calibration or trim levels per controller (as opposed to per load) are not acceptable. 

15. All configurations shall be digital. Devices that set calibration or trim levels per output 

channel via trim pots or dipswitches are not acceptable. 

2.4 WIRED DIGITAL LIGHTING ROOM CONTROLLERS 

A. Wired On/Off/0-10V KO Mount Dimming Room Controllers Shall Include: 

1. Dual voltage (120/277 VAC, 50/60 Hz) capable rated for 10A total load, or 16A total load 

depending on product. 

2. Optional real time current and voltage metering (with - M Monitoring option). 

3. One or two relay configurations (10A) or one relay configuration (16A) 

4. Smart 150 mA switching power supply 

5. Two RJ-45 DLM local network ports. Provide molded strain relief ring 

6. One dimming output per relay 

a. 0-10V Dimming - Where indicated, 0-10 volt analog outputs per relay for control of 

compatible ballasts and LED drivers. Units shall include a complimentary UL 924 

rating for the ability of the 0-10 volt output to automatically open upon loss of power 

to the Room Controller to assure full light output from lighting connected to the 0-

10V signal and powered by a live line voltage circuit. 

7. Units capable of providing both Class 1 and/or Class 2 wiring for the 0-10V output 

8. Wattstopper Product Numbers: LMRC-111, LMRC-111-M, LMRC-112, or LMRC-112-

M, or LMRC-111-16M. 

9. Provide wired digital lighting room controller quantities as shown on the Drawings. 

B. Wired On/Off/0-10V Dimming Enhanced Room Controllers Shall Include: 

1. Dual voltage (120/277 VAC, 50/60 Hz) capable or 347 VAC, 50/60 Hz. 120/277 volt 

models rated for 20A total load; 347 volt models rated for 15A total load 

2. Built in real time current monitoring via transducer 

3. One, two or three relay configurations 

4. Smart 250 mA switching power supply 

5. Conduit adaptor available for applications where all wiring must be in conduit. 

6. Four RJ-45 DLM local network ports. Provide integral strain relief 

7. One dimming output per relay 

a. 0-10V Dimming - Where indicated, 0-10 volt analog outputs per relay for control of 

compatible ballasts and LED drivers. Units shall include a complimentary UL 924 

rating for the ability of the 0-10 volt output to automatically open upon loss of power 

to the Room Controller to assure full light output from lighting connected to the 0-

10V signal and powered by a live line voltage circuit. 

8. Wattstopper product numbers: LMRC-211, LMRC-212, or LMRC-213. 

9. Provide wired digital lighting room controller quantities as shown on the Drawings. 

2.5 WIRED DIGITAL WALL OR CEILING MOUNTED OCCUPANCY SENSOR 

A. Wired Digital Occupancy Sensors with two way digital communications to Lighting Control 

system. Provide sensors of quantity and type to meet specific room applications. Features include 

the following: 

1. Digital communication and pushbutton configuration of the following variables: 

a. Sensitivity, 0-100 percent in 10 percent increments. 

b. Time delay, 1-30 minutes in 1 minute increments. 
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c. Test mode, Five second time delay. 

d. Detection technology, PIR, Ultrasonic or Dual Technology activation and/or re-

activation. 

e. Walk-through mode. 

2. Load parameters settings include Auto or Manual-ON and blink warning. 

3. Programmable control functionality including: 

a. Each sensor may be programmed to control specific loads within a local network. 

b. Sensor shall be capable of activating one of 16 user-definable lighting scenes or 

implementing a Partial On or Partial Off Sequence of Operation. 

c. Adjustable retrigger time period for manual-on loads. Load will retrigger (turn on) 

automatically within a configurable period (default 10 seconds) after turning off. 

d. On dual technology sensors, independently configurable trigger modes available for 

both Normal (NH) and After Hours (AH) time periods. The trigger and retrigger 

modes can be programmed to use the following technologies options: 

1) Ultrasonic and Passive Infrared. 

2) Ultrasonic or Passive Infrared. 

3) Ultrasonic only. 

4) Passive Infrared only. 

e. Independently configurable sensitivity settings for passive infrared and ultrasonic 

technologies (on dual technology sensors) for both Normal and After Hour time 

periods. 

4. One or two RJ-45 ports for connection to DLM local network. 

5. Two-way infrared (IR) transceiver to allow remote programming through handheld 

commissioning tool and control by remote personal controls. 

6. Device Status LEDs, which may be disabled for selected applications, including: 

a. PIR detection. 

b. Ultrasonic detection. 

c. Configuration mode. 

d. Load binding. 

7. Optional lens configurations for the PIR only Wall and Ceiling sensors to allow coverage 

of longer ranges, 1 way or 2 way aisles, higher density coverage in smaller areas, or 

mounting up to 40 foot heights. 

8. Assignment of occupancy sensor to a specific load within the room without wiring or 

special tools. 

9. Manual override of controlled loads is permitted. 

10. All digital parameter data programmed into an individual occupancy sensor shall be 

retained in non-volatile FLASH memory within the sensor itself. Memory shall have an 

expected life of no less than 10 years. 

B. BACnet object information shall be available for the following objects: 

1. Detection state for each sensor. 

2. Detection state for all sensors in room (Room status). 

3. Occupancy sensor time delay. 

4. Occupancy sensor sensitivity, PIR and Ultrasonic. 

C. Units shall not have any dip switches or potentiometers for field settings. 

D. Multiple occupancy sensors may be installed in a room by simply connecting them to the free 

topology DLM local network. No additional configuration will be required. 

E. WattStopper Product Numbers:  
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1. Dual Technology Corner Mount: 

a. LMDX-100 

b. Usage:  Classrooms or similar spaces with ceilings 

2. Dual Technology Ceiling Mount: 

a. LMDC-100 

b. Usage:  Gang Toilet Rooms, Corridors, Offices, Conference Rooms, and similar 

spaces 

3. Passive Infrared Ceiling Mount – Extended Height Lens: 

a. LMPC-100-5 

b. Usage:  Gymnasium or other rooms with ceilings over 15' high. 

F. Provide occupancy sensor quantities as shown on the Drawings. 

G. Provide an additional (10) occupancy sensors (type selected by Engineer) with wiring in addition 

to those shown on the Drawings for any dead spots with the current occupancy sensor layout. 

These will be added as needed during commissioning. 

2.6 WIRED DIGITAL WALL SWITCHES 

A. Low voltage momentary pushbutton switches in 1, 2, 3, 4, 5 and 8-button configuration. Wall 

switches shall include the following features: 

1. Buttons are used to control loads in a room, trigger scenes in a room, or control a network 

group of loads. Rockers are used to raise or lower the level of loads in a room. 

2. Two-way infrared (IR) transceiver for use with personal and configuration remote controls. 

3. Removable buttons/rocker insert for field replacement with engraved and/or alternate color 

buttons. Button replacement may be completed without removing the switch from the wall, 

only the switch plate. 

4. Configuration LED on each switch that blinks to indicate data transmission. 

5. Load/Scene Status LED on each switch button with the following characteristics: 

a. Bi-level LED 

b. Dim locator level indicates power to switch 

c. Bright status level indicates that load or scene is active 

d. Dimming switches shall include seven bi-level LEDs to indicate load levels using 

14 steps. 

6. Programmable control functionality including: 

a. Button priority may be configured to any BACnet priority level, from 1-16, allowing 

local actions to utilize force on or functions associated with the other priority levels. 

b. Scenes may be saved to any button other than dimming rockers. Once set, individual 

buttons may be digitally locked to prevent overwriting of the preset levels by an 

occupant in the room. 

7. All digital parameter data programmed into an individual wall switch shall be retained in 

non-volatile FLASH memory within the wall switch itself. Memory shall have an expected 

life of no less than 10 years. 

B. BACnet object information shall be available for the following objects:  

1. Button state 

2. Switch lock control 

3. Switch lock status 

C. Two RJ-45 ports for connection to DLM local network.  
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D. Multiple digital wall switches may be installed in a room by simply connecting them to the free 

topology DLM local network.  No additional configuration shall be required to achieve multi-

way switching. 

E. Load and Scene button function may be reconfigured for individual buttons from Load to Scene, 

and vice versa. 

1. Individual button function may be configured to Toggle, On only, Off only, or , Toggle 

Dim (toggles between press and hold to raise, release, then press and hold to lower). 

2. Individual scene buttons may be locked to prevent unauthorized change. 

3. Fade Up and Fade Down times for individual scenes may be adjusted from 0 seconds to 18 

hours in preset intervals. 

4. Ramp rate may be adjusted for each dimmer. 

5. Switch buttons may be bound to any load on any load controller or relay panel and are not 

load type dependent; each button may be bound to multiple loads. 

F. Switch buttons may be bound to any load on any load controller or relay panel and are not load 

type dependent; each button may be bound to multiple loads. 

G. WattStopper Product Numbers:  

1. Single Button – LMSW-210 

2. Single Button Dimmer – LMSW-211 

3. Two Button – LMSW-220 

4. Two Button with Raise/Lower – LMSW-222 

5. Four Button with Raise/Lower – LMSW-241 

6. Five Button – LMSW-250 

7. Use legacy devices where used in a building with existing switches. 

H. Engraving: 

1. Provide custom engraving (ENG) for all wall switches to match the sequence of operation. 

I. Color: 

1. Match device color in Section 262726. 

2. Match wall plate type/color in Section 262726. 

J. Provide digital wall switch quantities as shown on the Drawings. 

2.7 WIRELESS SLIM WALL SWITCHES 

A. Low voltage momentary pushbutton devices offered in two different families. All wireless wall 

switches shall include the following features: 

1. Wireless Switches shall provide two types of wireless communication: 

a. IPv6 for device to device communication inside rooms. 

b. Bluetooth Low Energy for communication to an APP running on local phone or 

tablet using iOS or Android operating system. Using the APP, the switches 

individual settings can be adjusted. 

2. Switches shall include a trusted hardware chip to ensure that only devices by the lighting 

control system provider can communicate with devices on the network. 

3. Switches shall indicate low battery (2.5V or less) by lighting a red LED when button is 

pressed. 

4. Automatic room configuration to the most energy-efficient sequence of operation based 

upon the devices in the room. 
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5. Removable buttons for field replacement with engraved buttons and/or alternate color 

buttons. Button replacement may be completed without removing the switch from the wall. 

6. Configuration button on device, and an LED that blinks to indicate data transmission. 

7. Removable ground wire included for when switches mounted in metal enclosure with line 

voltage devices separated by barrier. 

8. Programmable control functionality including: 

a. Button priority configurable to BACnet priority levels 1-16 allowing local actions 

to utilize advanced scenarios 

b. Scene patterns may be saved to any button other than dimming rockers. 

9. All digital parameter data programmed into an individual wall switch shall be retained in 

non-volatile FLASH memory within the wall switch itself. Memory shall have an expected 

life of no less than 10 years. 

B. Multiple digital wall switches may be installed in a room. No additional configuration shall be 

required to achieve multi-way switching. 

C. Button function may be reconfigured for individual buttons from Load to Scene, or scene to load. 

1. Individual button function may be configured to Toggle, On only or Off only. 

2. Switch buttons may be bound to any load on any load controller and are not load type 

dependent; each button may be bound to multiple loads. 

D. WattStopper Product Numbers:  

1. Single Button Dimmer – LMSW-611-S 

2. Single Button – LMSW-610-S 

3. Two Button – LMSW-622-S 

4. Three Button – LMSW-632-S 

5. Four Button – LMSW-641-S 

6. Five Button with Raise/Lower – LMSW-605 

E. Color: 

1. Match device color in Section 262726. 

2. Match wall plate type/color in Section 262726. 

F. Provide wireless slim wall switch quantities as shown on the Drawings. 

2.8 WIRED DIGITAL DAYLIGHT SENSORS 

A. Digital daylighting sensors shall work with load controllers and relay panels to provide automatic 

switching, bi-level, tri-level or dimming daylight harvesting capabilities for any load type 

connected to the controller or panel. Daylighting sensors shall be interchangeable without the 

need for rewiring. 

1. Closed loop sensors measure the ambient light in the space and control a single lighting 

zone. 

2. Open loop sensors measure incoming daylight in the space and can control up to three 

lighting zones. 

B. Digital daylighting sensors shall include the following features: 

1. Sensor's internal photodiode shall only measure light within the visible spectrum. The 

photodiode's spectral response curve shall closely match the photopic curve. Photodiode 

shall not measure energy in either the ultraviolet or infrared spectrums. Photocell shall have 
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a sensitivity of less than 5 percent for any wavelengths less than 400 or greater than 700 

nanometers. 

2. Sensor light level range shall be from 1-1,533 foot-candles (fc). 

3. Capability of ON/OFF, bi-level, tri-level, or dimming for each controlled zone, depending 

on the selection of load controller(s) and load binding to controller(s). 

4. For switching daylight harvesting, the photosensor shall provide a field-selectable 

deadband (separation, between the "ON Setpoint" and the "OFF Setpoint") to prevent the 

lights from cycling on and off excessively. 

5. For dimming daylight harvesting, the photosensor shall provide the option, when the 

daylight contribution is sufficient, of turning lights off or dimming lights to a field-

selectable minimum level. 

6. Photosensors shall have a digital, independently configurable fade rate for both increasing 

and decreasing light level in units of percent per second. 

7. Photosensors shall provide adjustable cut-off time. Cut-off time defined as the number of 

selected minutes the load is at the minimum output before the load turns off. Selectable 

range of 0-240 minutes including option for no cut-off. 

8. Wall switch functions so occupants may always reduce lighting level to increase energy 

savings or, if permitted by facility engineer, optionally raise lighting levels for a selectable 

period or cycle of occupancy above daylight cap level. 

9. Integral infrared (IR) transceiver for configuration and/or commissioning with a handheld 

configuration tool, to transmit detected light level to wireless configuration tool. 

10. Configuration LED status light on device blinks to indicate data transmission. 

11. Status LED indicates test mode, override mode and load binding. 

12. Recessed switch on device to turn controlled load(s) ON and OFF. 

13. BACnet object information shall be available for the following daylighting sensor objects, 

based on the specific photocell's settings: 

a. Light level 

b. Day and night setpoints 

c. Off time delay 

d. On and off setpoints 

e. Up to three zone setpoints 

f. Operating mode - on/off, bi-level, tri-level or dimming 

14. One RJ-45 port for connection to DLM local network. 

15. A choice of accessories to accommodate multiple mounting methods and building 

materials. Photosensors may be mounted on a ceiling tile, skylight light well, suspended 

lighting fixture or backbox. Standard tube photosensors accommodate mounting materials 

from 0-0.62 inch thick (LMLS-400, LMLS-500). Extended tube photosensors 

accommodate mounting materials from 0.62 to 1.25 inches thick (LMLS-400-L, LMLS-

500-L). Mounting brackets are compatible with J boxes (LMLS-MB1) and wall mounting 

(LMLS-MB2). 

16. Any load or group of loads in the room can be assigned to a daylighting zone. 

17. Each load within a daylighting zone can be individually enabled or disabled for discrete 

control (load independence). 

18. All digital parameter data programmed into a photosensor shall be retained in non-volatile 

FLASH memory within the photosensor itself. Memory shall have an expected life of no 

less than 10 years. 

C. Provide photosensors (daylight sensors) as shown on the drawings. 
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2.9 DLM LOCAL NETWORK (Room Network) 

A. The DLM local network is a free topology lighting control physical connection and 

communication protocol designed to control a small area of a building. 

B. Features of the DLM local network include: 

1. Plug n’ Go® automatic configuration and binding of occupancy sensors, switches and 

lighting loads to the most energy-efficient sequence of operation based upon the device 

attached. 

2. Simple replacement of any device in the network with a standard off the shelf unit without 

requiring commissioning, configuration, or setup. 

3. Push n’ Learn® configuration to change the automatic configuration, including binding 

and load parameters without tools, using only the buttons on the digital devices in the local 

network. 

4. Two-way infrared communications for control by handheld remotes, and configuration by 

a handheld tool including adjusting load parameters, sensor configuration and binding, 

within a line of sight of up to 30' from a sensor, wall switch or IR receiver.  

C. Digital room devices connect to the local network using pre-terminated Cat 5e cables with RJ-45 

connectors, which provide both data and power to room devices. Systems that utilize RJ-45 patch 

cords but do not provide serial communication data from individual end devices are not 

acceptable. 

D. If manufacturer’s pre-terminated Cat 5e cables are not used for the installation, the contractor is 

responsible for testing each cable following installation and supplying manufacturer with test 

results.  

E. WattStopper Product Number: LMRJ-PXX, LMRJ-C8, LMRJ-S8, LMRJ-CS8. 

F. Provide quantities as required. 

2.10 HANDHELD CONFIGURATIONS TOOLS 

A. Provide handheld configuration tool to facilitate customization of Wired DLM devices using two-

way infrared communications. Can be used with or without PC software that connects to each 

local network via a USB interface. 

B. Features and Functionality of the Handheld Configuration Tool Shall Include: 

1. Two-way infrared (IR) communication with DLM IR-enabled devices within a range of 

approximately 30 feet. 

2. High visibility organic LED (OLED) display, pushbutton user interface and menu-driven 

operation. 

3. Must be able to read and modify parameters for load controllers and relay panels, 

occupancy sensors, wall switches, daylighting sensors, network bridges, and identify DLM 

devices by type and serial number. 

4. Save up to eight occupancy sensor setting profiles and apply profiles to selected sensors in 

same room or other rooms. 

5. Adjust current light level of any load(s) on the local network and capture those levels in 

scene setting. If fixtures with DLM tunable white Blanco devices are present in room, 

handheld can also adjust their CCT level. 
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6. Set room mode for testing of Normal Hours (NH) and After Hours (AH) parameter settings, 

enable or disable load shed status, and identify all IRB connected devices by their part 

number, and hardware/firmware versions. 

7. Adjust or fine-tune daylighting settings established during auto-configuration, and input 

light level data to complete configuration of open loop daylighting controls. 

8. Verify status of Bridge Devices connected to Wired or Wireless Segment networks. 

C. WattStopper Product Number: LMCT-100-2 

D. Provide one handheld configuration tool for the building. 

2.11 PROGRAMMING, CONFIGURATION, AND DOCUMENTATION SOFTWARE 

A. PC-native application for optional programming of detailed technician-level parameter 

information for all DLM products, including parameters not accessible via BACnet and the 

handled IR configuration tool. Software must be capable of accessing room-level parameter 

information locally within the room when connected via the optional LMCI-100 USB 

programming adapter, or all products over a wired or wireless segment network utilizing standard 

BACnet/IP communication. 

B. Additional parameters exposed through this method include but are not limited to: 

1. Occupancy sensor detection LED disable for performance and other aesthetic spaces where 

blinking LEDs present a distraction. 

2. Six occupancy sensor action behaviors for each controlled load, separately configurable 

for normal hours and after hours modes. Modes include: No Action, Follow Off Only, 

Follow On Only, Follow On and Off, Follow On Only with Override Time Delay, Follow 

Off Only with Blink Warn Grace Time, Follow On and Off with Blink Warn Grace Time. 

3. Separate fade time adjustments per load for both normal and after hours from 0 - 4 hours. 

4. Configurable occupancy sensor re-trigger grace period from 0 - 4 minutes separate for both 

normal hours and after hours. 

5. Separate normal hours and after hours per-load button mode with modes including Do 

nothing, on only, off only, on and off. 

6. Load control polarity reversal so that on events turn loads off and vice versa. 

7. Per-load DR (demand response) shed level in units of percent. 

8. Load output pulse mode in 254 steps either 0.1 seconds or 1 second. 

9. Fade trip point for each load for normal hours and after hours that establishes the dimmer 

command level at which a switched load closes its relay to allow for staggered On of 

switched loads in response to a dimmer. 

C. Generation of reports at the whole file, partial file, or room level. Reports include but are not 

limited to: 

1. Device list report: All devices in a project listed by type. 

2. Load binding report: All load controller bindings showing interaction with sensors, 

switches, and daylighting. 

3. BACnet points report: Per room Device ID report of the valid BACnet points for a given 

site's BOM. 

4. Room summary report: Device manifest for each room, aggregated by common BOM, 

showing basic sequence of operations. 

5. Device parameter report: Per-room lists of all configured parameters accessible via 

handheld IR programmer for use with O and M documentation. 
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6. Scene report: All project scene pattern values not left at defaults (i.e. 1 = all loads 100 

percent, 2 = all loads 75 percent, 3 = all loads 50 percent, 4 = all loads 25 percent, 5-16 = 

same as scene 1). 

7. Occupancy sensor report: Basic settings including time delay and sensitivities for all 

occupancy sensors. 

D. Network-wide programming of parameter data in a spreadsheet-like Network Grid programming 

environment including but not limited to the following operations: 

1. Set, copy/paste an entire project site of sensor time delays. 

2. Set, copy/paste an entire project site of sensor sensitivity settings. 

3. Search based on room name and text labels. 

4. Filter by product type (i.e. LMRC-212) to allow parameter set by product. 

5. Filter by parameter value to search for product with specific configurations. 

E. Network-wide firmware upgrading remotely via the BACnet/IP network. 

1. Mass firmware update of entire rooms. 

2. Mass firmware update of specifically selected rooms or areas. 

3. Mass firmware upgrade of specific products 

F. WattStopper Product Numbers: LMCS-100, LMCI-100 

G. Provide design and programming of software for the project. 

2.12 EMERGENCY LIGHTING CONTROL DEVICES 

A. Emergency Lighting Control Unit – A UL 924 listed device that monitors a switched circuit 

providing normal lighting to an area.  The unit provides normal ON/OFF control of emergency 

lighting along with the normal lighting.  Upon normal power failure the emergency lighting circuit 

will close, forcing the emergency lighting ON until normal power is restored.  Features include: 

1. 120/277 volts, 50/60 Hz, 20-amp ballast rating 

2. Push to test button 

3. Auxiliary contact for remote test or fire alarm system interface 

B. WattStopper Product Numbers: ELCU-100, ELCU-200. 

C. Provide quantities as required. 

2.13 PRE-TERMINATED PATCH CABLES 

A. Provide pre-terminated plenum rated patch cables as required for the project. 

B. WattStopper Product Number:  LMRJ-PXX 

C. Provide quantities as required. 

PART 3 - EXECUTION 

3.1 PRE-INSTALLATION MEETING 

A. WattStopper Product Number:  PRESTARTUP / FASTARTUP 
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B. The Contractor is responsible to arrange a pre-installation meeting with manufacturer’s factory 

authorized representative, electrical contractor and building owner representatives. 

C. The pre-installation meeting shall be scheduled prior to the rough-in of equipment. The 

Contractor shall notify attendees a minimum of 30 days prior to the installation to schedule 

meeting. 

D. The following shall be discussed during the pre-installation meeting: 

1. Review submittal package. 

2. Brief overview of system being installed and programming features. 

3. Programming criteria including time schedules, time delays, switch operation, and building 

management interface. 

4. Specific criteria for each space. 

5. Confirm the location and mounting of all devices, with special attention to placement of 

switches, dimmers, and any sensors. 

6. Review the specifications for low voltage control wiring and termination. 

7. Discuss the functionality and configuration of all products, including sequences of 

operation, per design requirements. 

E. Inspect and make notes of job conditions prior to installation: 

1. Record minutes of the conference and provide copies to all parties present. 

2. Identify all outstanding issues in writing designating the responsible party for follow-up 

action and the timetable for completion. 

3. Installation shall not begin until all outstanding issues are resolved to the satisfaction of the 

Architect. 

3.2 INSTALLATION 

A. Install system in accordance with the approved system shop drawings and manufacturer's 

instructions. 

B. Install all room/area devices using manufacturer’s factory-tested Category 5e cable with pre-

terminated RJ-45 connectors.  

1. If pre-terminated cable is not used for room/area wiring, each field-terminated cable shall 

be tested following installation and testing results submitted to the Manufacturer’s 

Representative for approval prior to proceeding with the Work.  

2. Low voltage wiring topology must comply with manufacturer’s specifications.  

3. All Category cabling shall comply with Section 271500 or 271501 requirements. 

4. Document final wiring location, routing, and topology on as built drawings.  

C. Provide 0-10V wiring between digital lighting room controllers and 0-10V dimming drivers in 

luminaires. 

D. All line voltage connections shall be tagged to indicate circuit and switched legs. 

E. Test all devices to ensure proper communication. 

F. Following manufacturer's recommendations, calibrate, calibrate all sensor time delays and 

sensitivity to guarantee proper detection of occupants and energy savings. Adjust time delay so 

that controlled area remains lighted while occupied. 
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G. Provide written or computer-generated documentation on the configuration of the system 

including room by room description including: 

1. Sequence of Operation, (e.g., Auto On, Partial ON, Partial Off, etc.) 

2. Load parameters (e.g., blink warning, group integrations, etc.) 

3. Sensor parameters, time delays, sensitivities, and daylighting setpoints. 

H. Post start-up tuning – Adjust sensor time delays and sensitivities to meet the Owner’s 

requirements 30 days from beneficial occupancy. Provide a detailed report to the Architect / 

Owner of post start-up activity. 

I. Tighten Class 1 conductors at circuit breaker and termination point to torque ratings marked on 

enclosure or device's UL label or installation instructions. 

J. Class 2 cabling shall enter enclosures from within low-voltage wiring areas and shall remain 

within those areas. No Class 1 conductors shall enter a low-voltage area. 

K. Run separate neutrals for any phase dimmed branch load circuit. Different types of dimming loads 

shall have separate neutrals and should not be mixed within any individual room controller or 

multiple 0-10V input phase converters. 

L. Verify all non-panel-based lighting loads to be free from short circuits prior to connection to room 

controllers. 

M. Wiring Methods: 

1. Wire Routing: Route wiring from each device up into accessible ceiling cavity within 

recessed metallic conduit. Stub all conduits into accessible ceiling cavity and provide 

bushing for each. 

2. Cable Routing: Route wiring within accessible ceiling cavities. Install cable supports at 4' 

spacing maximum or in cable tray where applicable. No cabling is to lie on or attach to 

ceiling tile, ducts, pipes, conduits or ceiling suspension wires, rods, or structural members. 

Provide conduit stubs from devices and panels to the ceiling cavities. 

3. Route all system wiring from system equipment within metallic conduit up into nearby 

ceiling cavity and connect to the wiring system indicated above. Provide bushings at 

conduit ends. 

4. Provide raceways for all cabling in open structure spaces. 

3.3 FACTORY COMMISSIONING 

A. WattStopper Product Number:  SCOM 

B. Provide manufacturers factory-trained technician to verify that all system hardware is installed 

and configured in accordance with the project requirements. These services test and verify the 

systems are operating as intended, implement a sequence of operations, and provide a basic 

starting program configuration. 

3.4 TRAINING 

A. WattStopper Product Number:  STRAIN / FATRAINING 
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B. Personnel Training: Provide and pay for the services of a factory-authorized service 

representative to demonstrate the system and train Owners’ personnel. 

1. Provide training for operating, testing, troubleshooting and general maintenance of the 

system. 

2. Manufacturer shall include training required for the equipment provided. 

3. Provide documentation of sessions to Architect/Engineer with signatures of at least 3 

Owners Representatives present at demonstration. 

END OF SECTION 260940 
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SECTION 262415 – EXISTING PANELBOARDS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Existing Distribution Panelboards 

B. Existing Branch Circuit Panelboards 

1.2 REFERENCES 

A. ANSI/NFPA 70 – National Electrical Code 

B. NEMA PB 1 – Panelboards 

C. NEMA PB 1.1 – General Instructions for Safe Installation, Operation, and Maintenance of 

Panelboards Rated 600 Volts or Less 

D. NEMA AB 1 – Molded Case Circuit Breakers and Molded Case Switches 

E. NEMA KS 1 – Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts 

Maximum) 

F. UL 50 – Enclosures for Electrical Equipment 

G. UL 67 – Panelboards 

H. UL 98 – Enclosed and Dead-Front Switches 

I. UL 489 – Molded – Case Circuit Breakers and Circuit Breaker Enclosures 

J. UL 1449, Edition 4 – Standard for Surge Protective Devices 

K. Federal Specification W-P115C – Type 1, Class 1 

L. Federal Specification W-C-375B/Gen – Circuit Breakers, Molded Case, Branch Circuit, and 

Service 

M. Federal Specification W-C-37B – Molded Case Circuit Breakers 

N. ASTM – American Society of Testing Materials 

1.3 SUBMITTALS FOR REVIEW 

A. Submit under provisions of Section 260010. 

B. Shop Drawings: The following items shall be submitted for review and approval: 

1. Submittal booklet to include the following: 
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a. Reference to Specification Section. 

b. A list of all equipment to be provided and installed. 

c. Data sheets to indicate circuit breakers and short circuit rating, with specific items 

or model numbers highlighted. 

1.4 SUBMITTALS FOR CLOSEOUT 

A. Submit under provisions of Section 260010. 

B. Record actual branch circuit arrangement. 

C. Provide copies of all updated Panel Schedules included in the O&M Manuals. 

1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with NECA Standard of Installation except for mounting heights. 

B. Maintain each document on site. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing the Products specified in this section with 

minimum three years documented experience. 

1.7 REGULATORY REQUIREMENTS 

A. Conform to requirements of ANSI/NFPA 70. 

B. Furnish products listed and classified by UL or testing firm acceptable to authority having 

jurisdiction as suitable for purpose specified and indicated. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Inspect and report concealed damage to carrier within their required time-period. 

B. Handle carefully to avoid damage to panelboard internal components, enclosure, and finish. 

C. Store in a clean, dry environment. Maintain factory packaging and, if required, provide an 

additional heavy canvas or heavy plastic cover to protect enclosure(s) from dirt, water, 

construction debris and traffic. 

1.9 WARRANTY 

A. Provide the warranty specified in Section 260010. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Match existing manufacturer. 

2.2 GENERAL REQUIREMENTS FOR PANELBOARDS  

A. Ground Bus: Provide copper ground bus in enclosures and bond the bus to the enclosure. 

B. Load Side Terminations:  Provide lugs on circuit breakers of sufficient size to terminate 

conductors scheduled or indicated on plans. 

C. Use only Owner assigned room names/numbers in final Panel Schedules. 

2.3 ADDITIONAL BREAKERS FOR DISTRIBUTION PANELBOARDS (600A AND ABOVE) 

A. Minimum integrated short circuit rating: Match existing. 

B. Branch Circuit Breakers: 

1. General: 

a. Circuit breakers shall be 80% rated unless otherwise indicated on the Panel 

Schedules  

b. Circuit breakers shall be UL Listed with amperage ratings, interrupting ratings, and 

number of poles as indicated on the associated panel schedules. 

c. Molded Case Circuit Breakers: NEMA AB 1, bolt-on type thermal magnetic trip 

circuit breakers, with a common trip handle for each pole.  

d. Provide circuit breakers with integral thermal and instantaneous magnetic trip in 

each pole. 

e. Provide circuit breakers UL listed as Type SWD for lighting circuits.  

f. Provide circuit breakers UL listed as Type HACR for heating, air conditioning and 

refrigeration equipment branch circuits. 

g. Circuit breakers shall have an overcenter toggle mechanism which will provide 

quick-make, quick-break contact action.  Circuit breakers shall have thermal and 

magnetic trip elements in each pole. Two- and three-pole circuit breakers shall have 

common tripping of all poles. 

h. There shall be two forms of visible trip indication.   

i. The exposed faceplates of all branch circuit breakers shall be flush with one another. 

j. Lugs shall be UL Listed to accept solid or stranded conductors. 

k. Breaker Accessories:  Provide when indicated on the Panel Schedules.  

1) Shunt Trip 

2) Auxiliary Switch 

3) Alarm Switch 

4) Ground Fault – Personal Protection (6-mA trip) 

5) Ground Fault – Equipment Protection (30-mA trip) 

6) Handle lock 

7) Zone Selective Interlocking 

2. Breaker Types: 

a. Thermal Magnetic Circuit Breaker (TM)  
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1) Molded case circuit breakers shall have integral thermal and instantaneous 

magnetic trip in each pole. 

b. Electronic Trip Circuit Breaker with Long Time, Short Time, Instantaneous Setting 

Adjustments (E)  

1) All electronic circuit breakers shall have the following time/current response 

adjustments: Long Time Pickup, Long Time Delay, and Instantaneous 

settings. Each adjustment shall have discrete settings (fully adjustable). 

2) Circuit breaker trip system shall be a microprocessor-based true rms sensing 

designed with sensing accuracy through the 13th harmonic. 

3) Long time pickup indication to signal when loading approaches or exceeds 

the adjustable ampere rating of the circuit breaker shall be provided. 

c. Electronic Trip Circuit Breakers with real time metering (EP)  

1) All electronic trip circuit breaker requirements. 

2) Current (phases, neutral, average, maximum) 

3) Voltage (phase-to-phase, phase-to-neutral, average, unbalance) 

4) Power (active kW, reactive kVAR, apparent kVA, power factor) 

5) Energy (active kWh, reactive kVAR, apparent kVA) 

6) Frequency 

7) Total harmonic distortion (current, voltage) 

8) Metering accuracy shall be 1.5% current (above 600 amperes), 1.0% current 

(600 amperes and below), 0.5% voltage, and 2% energy. This accuracy shall 

be total system, including, but not limited to, CT and meter. 

d. Mission Critical Circuit Breaker (M) 

1) All electronic trip circuit breaker requirements 

2) Oversized frame size: 

a) Minimum frame size of 400A for any breaker below 250A. 

b) Minimum frame size of 600A for any breaker between 300A-400A. 

3) Delivers high levels of selective coordination for overcurrent ripping 

previously tested combinations of downstream breaker types. 

4) Breakers must be listed to coordinate with the provided downstream breaker 

types installed in the downstream panels. 

e. Provide electronic trip type if not indicated on the Panel Schedules. 

2.4 ADDITIONAL BREAKERS FOR BRANCH CIRCUIT PANELBOARDS  

A. Minimum integrated short circuit rating: Match existing 

B. Branch Circuit Breakers: 

1. Circuit breakers shall be 80% rated unless otherwise indicated on the Panel Schedules  

2. Circuit breakers shall be UL Listed with amperage ratings, interrupting ratings, and number 

of poles as indicated on the associated panel schedules. 

3. Molded Case Circuit Breakers: NEMA AB 1, bolt-on type thermal magnetic trip circuit 

breakers, with a common trip handle for each pole.  

4. Provide circuit breakers with integral thermal and instantaneous magnetic trip in each pole. 

5. Provide circuit breakers UL listed as Type SWD for lighting circuits.  

6. Provide circuit breakers UL listed as Type HACR for heating, air conditioning, and 

refrigeration equipment branch circuits. 

7. Circuit breakers shall have an overcenter toggle mechanism which will provide quick-

make, quick-break contact action.  Circuit breakers shall have thermal and magnetic trip 
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elements in each pole. Two- and three-pole circuit breakers shall have common tripping of 

all poles. 

8. There shall be two forms of visible trip indication.   

9. The exposed faceplates of all branch circuit breakers shall be flush with one another. 

10. Lugs shall be UL Listed to accept solid or stranded conductors. 

11. Breaker Accessories:  Provide when indicated on the Panel Schedules. 

a. Shunt Trip 

b. Auxiliary Switch 

c. Alarm Switch 

d. Ground Fault – Personal Protection (6-mA trip) 

e. Ground Fault – Equipment Protection (30-mA trip) 

f. Arc-Fault Circuit Interrupter 

g. Handle lock 

2.5 GROUND BUS 

A. Provide a ground bus in the existing panelboard for termination of equipment grounding 

conductors. 

B. Provide ground bushing and conductor from panelboard feeder conduit to ground bus. 

2.6 IDENTIFICATION 

A. Panelboard engraved plastic nameplates: Engraving stock, melamine plastic laminate, minimum 

1/16" thick for nameplates up to 20 sq. in. and 1/8" thick for larger sizes. 

1. Engraved legend shall be black letters on white face. 

2. Punched or drilled for mechanical fasteners. 

B. Fasteners for Nameplates: Self-tapping, stainless-steel screws or No. 10/32, stainless-steel 

machine screws with nuts and flat and lock washers. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Remove existing label. 

B. Provide engraved plastic nameplates for each panelboard with 1/2" high lettering. Label shall 

include the following: 

1. Panel Name 

2. Voltage, Phase, Wire 

3. Location of the panel, switchboard or disconnect device which feeds the panelboard. 

C. Tighten all bolted connections within all reused panelboards. 

D. Provide breaker closures for removed breakers and unused spaces in panelboards. 

E. Provide a typed circuit directory for each existing branch circuit panelboard.  
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1. Revise directory to reflect new and “existing to remain” circuits and circuiting changes 

required to balance phase loads. 

2. Contractor to submit a copy of all panelboard directory schedules to the Owner, showing 

correct room name and/or number, for his approval. Contractor to make changes 

recommended by the Owner before final typed directories are installed in panelboards. 

F. Provide accessories which prevent circuit breaker handles from being manually moved from the 

ON position for the handles of all circuit breaker which feed emergency lighting circuits, public 

address and intercom systems and uninterruptable power supplies. 

G. Ground and bond panelboard enclosure in accordance with Section 260526. 

H. Where replacing existing panels and existing conductors are to be connected to new CB’s, provide 

extensions of conductors as needed using same color and size of wire using a butt-splice. 

I. Contractor shall trace all circuits listed as “Existing Circuits” and provide the correct description 

for the circuit. Existing Circuit will not be acceptable in the Final Panel Schedules. 

3.2 FIELD QUALITY CONTROL 

A. Perform field inspection and testing. 

B. Inspect for physical damage, proper alignment, anchorage, and grounding. Check proper 

installation and tightness of connections. 

C. Measure steady state load currents at each panelboard feeder; rearrange circuits in the panelboard 

to balance the phase loads within 10% of each other. Maintain proper phasing for multi-wire 

branch circuits. 

D. Check tightness of bolted connections, and circuit breaker connections using calibrated torque 

wrench or torque screwdriver per manufacturer’s written specifications. 

E. Apply ANSI 61 (or other appropriate color paint) as needed. 

3.3 PANEL SCHEDULES 

A. As indicated in the Specifications or Drawings. 

B. Schedules show separate wire and conduit sizes for each individual branch circuit. The Contractor 

may install more than one circuit in a conduit and eliminate unused conduits. The Contractor is 

responsible for resizing the conduits and providing derated conductors per the requirements of 

ANSI/NFPA 70 - National Electrical Code. 

3.4 ADJUSTING 

A. Relocate/revise circuit arrangement as required to install breakers. Provide extensions of 

conductors as required for new circuit arrangement. 
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B. Measure steady state load currents at each panelboard feeder; rearrange circuits in the panelboard 

to balance the phase loads to within 20% of each other. Maintain proper phasing for multi-wire 

branch circuits. 

END OF SECTION 262415 
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SECTION 262416 – PANELBOARDS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Distribution Panelboards 

B. Branch Circuit Panelboards 

C. Integral Equipment 

1.2 REFERENCES 

A. ANSI/NFPA 70 – National Electrical Code 

B. NEMA PB 1 – Panelboards 

C. NEMA PB 1.1 – General Instructions for Safe Installation, Operation, and Maintenance of 

Panelboards Rated 600 Volts or Less 

D. NEMA AB 1 – Molded Case Circuit Breakers and Molded Case Switches 

E. NEMA KS 1 – Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts 

Maximum) 

F. UL 50 – Enclosures for Electrical Equipment 

G. UL 67 – Panelboards 

H. UL 98 – Enclosed and Dead-Front Switches 

I. UL 489 – Molded – Case Circuit Breakers and Circuit Breaker Enclosures 

J. UL 1449, Edition 4 – Standard for Surge Protective Devices 

K. Federal Specification W-P115C – Type 1, Class 1 

L. Federal Specification W-C-375B/Gen – Circuit Breakers, Molded Case, Branch Circuit, and 

Service 

M. Federal Specification W-C-37B – Molded Case Circuit Breakers 

N. ASTM – American Society of Testing Materials 

1.3 SUBMITTALS FOR REVIEW 

A. Submit under provisions of Section 260010. 
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B. Shop Drawings: The following items shall be submitted for review and approval: 

1. Submittal booklet to include the following: 

a. Reference to Specification Section. 

b. A list of all equipment to be provided and installed. 

c. Data sheets to indicate voltage, main bus ampacity, circuit breakers, short circuit 

rating with specific items or model numbers highlighted. 

1.4 SUBMITTALS FOR CLOSEOUT 

A. Submit under provisions of Section 260010. 

B. Record actual locations of Products; indicate actual branch circuit arrangement. 

C. Submit record copy of all testing performed. 

D. Provide a copy of the approved Panel Schedules included in the O&M Manuals. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing of panelboards specified in this section 

with minimum three years documented experience. 

1.6 REGULATORY REQUIREMENTS 

A. Conform to requirements of ANSI/NFPA 70. 

B. Furnish products listed and classified by UL or testing firm acceptable to authority having 

jurisdiction as suitable for purpose specified and indicated. 

C. Provide UL service entrance equipment on all units used as service entrance equipment. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Inspect and report concealed damage to carrier within their required time-period. 

B. Handle carefully to avoid damage to panelboard internal components, enclosure, and finish. 

C. Store in a clean, dry environment. Maintain factory packaging and, if required, provide an 

additional heavy canvas or heavy plastic cover to protect enclosure(s) from dirt, water, 

construction debris and traffic. 

1.8 MAINTENANCE MATERIALS 

A. Provide two keys for each panelboard installed. 

1.9 WARRANTY 

A. Provide the warranty specified in Section 260010. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis of Design: Square D Company 

B. Alternate manufacturers as listed below: 

1. Eaton  

2. Siemens  

C. Alternate manufacturers subject to compliance with the following requirements: 

1. The dimensions of the alternate manufacturer will fit in the proposed location and that all 

required clearances per NEC, Access and Maintenance are maintained. 

a. The performance and operating characteristics meet or exceed the Basis of Design. 

b. The alternate manufacturer shall include all features, accessories and additional 

equipment required for a complete installation. 

2.2 GENERAL REQUIREMENTS FOR PANELBOARDS 

A. Ground Bus: Provide copper ground bus in enclosures and bond the bus to the enclosure. 

B. Neutral Bus: Provide copper insulated neutral bus in all enclosures where the feeder circuit 

contains a neutral conductor. Bond the neutral bus to the ground bus or enclosure when the 

enclosure contains the service main disconnect or the disconnect at a building which receives its 

power from a service in another building. Provide bus with current carrying capacity of 100% 

except where otherwise indicated. 

C. Service Equipment Label: UL labeled for use as service equipment for panelboards with main 

service disconnect switches. 

D. Ground Fault Systems: Provide ground fault systems and on-site testing per NEC Article 230 for 

panelboards with main service disconnect switch. 

E. Load Side Terminations: Provide lugs on circuit breakers of sufficient size to terminate 

conductors scheduled or indicated on plans. 

F. Use only Owner-assigned room names/numbers in final Panel Schedules. 

G. For recessed double panels, allow at least 4" between backboxes so that trim does not butt or 

overlap. 

H. Provide 2 – 100% neutral assemblies in all split bus panelboards. 

I. Provide “Hinged Trim” panelboard covers for all distribution and branch circuit panelboards. The 

entire trim shall be hinged to swing to one side of the box to access the panel gutter space. 

J. All Panelboards with greater than 42 poles shall have 2 panel backboxes. Single backboxes with 

more than 42 poles will be unacceptable. 

K. Provide manufacture start-up and training when required for the equipment provided. 
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2.3 PANELBOARD SHORT CIRCUIT RATING 

A. UL label indicating series-connected rating with integral or remote upstream devices. Include size 

and type of upstream device allowable, branch devices allowable, and UL series-connected short-

circuit rating. 

B. Fully rated to interrupt symmetrical short-circuit current available at terminals. 

C. Manufacturers option unless noted otherwise on the Panel Schedules or Power Riser Diagram. 

2.4 BRANCH CIRCUIT PANELBOARDS 

A. Lighting and Appliance Branch Circuit Panelboards: NEMA PB1, circuit breaker type. 

B. Interior: 

1. Panelboard Bus: Copper, ratings as indicated.  

a. Provide copper ground bus in each panelboard. 

2. Provide one (1) continuous bus bar per phase.   

a. Each bus bar shall have sequentially phased branch circuit connectors suitable for 

bolt-on branch circuit breakers.   

b. The bussing shall be fully rated.   

c. Panelboard bus current ratings shall be determined by heat-rise tests conducted in 

accordance with UL 67.   

3. Panelboards shall be suitable for use as Service Equipment when application requirements 

comply with UL 67 and NEC Articles 230-F and -G. 

4. All current-carrying parts shall be insulated from ground and phase-to-phase by high 

dielectric strength thermoplastic. 

5. A solidly bonded copper equipment ground bar shall be provided. 

6. Interior trim shall be of dead-front construction to shield user from energized parts.  Dead-

front trim shall have filler plates covering unused mounting spaces. 

C. Minimum Integrated Short Circuit Rating:  

1. Amperes Interrupting Current (AIC) Ratings: 120V, 208V, and 240V breaker – minimum 

AIC 10,000 amps unless otherwise noted on the Panel Schedules.  

2. Amperes Interrupting Current (AIC) Ratings: 277V and 480V breaker – minimum AIC 

14,000 amps unless otherwise noted on the Panel Schedules.  

D. Main Circuit Breaker: 

1. Electronic trip molded case standard function 80% rated circuit breaker. Provide 100% 

when indicated on the Panel Schedules. 

2. All electronic circuit breakers shall have the following time/current response adjustments: 

Long Time Pickup, Long Time Delay, Short Time Pickup, Short Time Delay, and 

Instantaneous settings. Each adjustment shall have discrete settings (fully adjustable) and 

shall be independent of all other adjustments. Provide Ground Fault Pickup and Ground 

Fault Delay when indicated on the Panel Schedules. 

3. Circuit breaker trip system shall be a microprocessor-based true rms sensing designed with 

sensing accuracy through the 13th harmonic.  

4. Long Time Pickup indication to signal when loading approaches or exceeds the adjustable 

ampere rating of the circuit breaker shall be provided. 
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5. Breaker handle and faceplate shall indicate rated ampacity.  Standard construction circuit 

breakers shall be UL Listed for reverse connection without restrictive line or load 

markings. 

6. Circuit breaker escutcheon shall have international I/O markings, in addition to standard 

ON/OFF markings.  Circuit breaker handle accessories shall provide provisions for locking 

handle in the ON or OFF position. 

7. Lugs shall be UL Listed to accept solid or stranded conductors. 

8. Breaker Accessories:  Provide when indicated on the Panel Schedules. 

a. Shunt Trip 

b. Under Voltage Trip 

c. Ground Fault Shunt Trip 

d. Auxiliary Switch 

e. Alarm Switch 

f. Mechanical Lug Kits 

g. Compression Lug Kits 

h. Handle Lock 

i. Zone Selective Interlocking 

E. Branch Circuit Breakers: 

1. Circuit breakers shall be 80% rated unless otherwise indicated on the Panel Schedules. 

2. Circuit breakers shall be UL Listed with amperage ratings, interrupting ratings, and number 

of poles as indicated on the associated panel schedules. 

3. Molded Case Circuit Breakers: NEMA AB 1, bolt-on type thermal magnetic trip circuit 

breakers, with a common trip handle for each pole.  

4. Provide circuit breakers with integral thermal and instantaneous magnetic trip in each pole. 

5. Provide circuit breakers UL listed as Type SWD for lighting circuits.  

6. Provide circuit breakers UL listed as Type HACR for heating, air conditioning, and 

refrigeration equipment branch circuits. 

7. Circuit breakers shall have an overcenter toggle mechanism which will provide quick-

make, quick-break contact action.  Circuit breakers shall have thermal and magnetic trip 

elements in each pole. Two- and three-pole circuit breakers shall have common tripping of 

all poles. 

8. There shall be two forms of visible trip indication.   

9. The exposed faceplates of all branch circuit breakers shall be flush with one another. 

10. Lugs shall be UL Listed to accept solid or stranded conductors. 

11. Breaker Accessories:  Provide when indicated on the Panel Schedules. 

a. Shunt Trip 

b. Auxiliary Switch 

c. Alarm Switch 

d. Ground Fault – Personal Protection (6-mA trip) 

e. Ground Fault – Equipment Protection (30-mA trip) 

f. Arc-Fault Circuit Interrupter 

g. Handle lock 

F. Enclosure: NEMA PB 1: 

1. Interior Locations: Type 1: 

a. Type 1 Boxes: 

1) Boxes shall be hot zinc dipped galvanized steel constructed in accordance 

with UL 50 requirements.  Unpainted galvannealed steel is not acceptable. 
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2) Boxes shall have removable endwalls with knockouts located on one end. 

Boxes shall have welded interior mounting studs.  Interior mounting brackets 

are not required. 

b. Type 1 Cabinet Front:  

1) Front shall meet strength and rigidity requirements per UL 50 Standards. 

Front shall have ANSI 49 gray enamel electrodeposited over cleaned 

phosphatized steel. 

2) Front shall be hinged 1-piece with door. Mounting shall be flush, or surface 

as indicated. 

3) Panelboards shall have MONO-FLAT fronts with concealed door hinges and 

mounted with trim screws. Front shall not be removable with the door locked. 

Doors on front shall have rounded corners and edges shall be free of burrs. 

4) Front shall have cylindrical tumbler type lock with catch and spring-loaded 

stainless-steel door pull. All lock assemblies shall be keyed alike. One (1) key 

shall be provided with each lock.  

5) A clear plastic directory cardholder shall be mounted on the inside of door. 

2. Stainless Steel Cabinet Front: 

a. 304 stainless steel hinged 1-piece with door. 

3. Exterior Locations: Type 3R: 

a. Type 3R Boxes: 

1) Enclosures shall be constructed in accordance with UL 50 requirements. 

Enclosures shall be painted with ANSI 49 gray enamel electrodeposited over 

cleaned phosphatized steel. 

b. Type 3R Cabinet Front: 

1) All doors shall be gasketed and equipped with a tumbler type vault lock and 

two (2) additional quarter turn fasteners on enclosures 59" or more in height.   

2) All lock assemblies shall be keyed alike. 

3) One (1) key shall be provided with each lock. 

4) A clear plastic directory cardholder shall be mounted on the inside of door. 

G. Panel Skirts: 

1. 3-Sided with open back: 

a. Sheet metal to cover conduits above and/or below a standard panelboard box when 

the panelboard is located against a wall. Sheet metal shall be same gauge and finish 

as panelboard and equipped with mounting flanges. 

2. 4-Sided: 

a. Sheet metal to cover conduits above and/or below a standard panelboard box when 

the panelboard is located at the center of the room/area. Sheet metal shall be same 

gauge and finish as panelboard and equipped with mounting flanges. 

3. Provide when indicated on the Panel Schedules. 

2.5 INTEGRATED SURGE SUPPRESSION DEVICE 

A. Provide integrated surge suppression device when indicated on the Panel Schedule or Power Riser 

Diagram. 

B. Integral Surge Suppressor: 

1. SPD shall be component recognized in accordance with UL 1449 Fourth Edition. SPD shall 

be installed by and shipped from the electrical distribution equipment manufacturer's 

factory. 
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2. The surge protection devices shall be bus mounted. If a breaker is needed to feed the 

integrally mounted SPDs, provide the breaker and wiring required. 

3. SPD shall provide surge current diversion paths for all modes of protection; L-N, L-G, N-

G in WYE Systems. 

4. SPD shall be constructed as a per phase or single system module design. Each mode 

including N-G shall be protected by internal overcurrent and thermal overtemperature 

controls.   

5. SPD shall be UL 1449 listed and labeled with 200kA Short Circuit Current Rating (SCCR). 

6. SPDs shall be equipped with the following diagnostics:  

a. Visible indication of proper SPD connection and operation shall be provided. The 

indicator lights shall indicate which phase as well as which module is fully operable. 

The status of each SPD module shall be monitored on the front cover of the 

enclosure.  A push-to-test button shall be provided to test each phase indicator.  

Push-to-test button shall activate a state change of dry contacts for testing purposes. 

b. Audible alarm with on/off silence function and diagnostic test function (excluding 

branch). 

c. Form C dry contacts 

d. Surge Counter 

7. SPD shall be complimentary UL 1283 listed for EMI/RFI filtering with minimum 

attenuation of -50dB at 100kHz.  

8. SPD shall have a warranty for a period of 10 years, incorporating unlimited replacement 

of suppressor parts. Warranty shall be the responsibility of the electrical distribution 

equipment manufacturer and shall be supported by their respective field service division. 

C. Internal Type L1 Unit: Non-Critical Load Applications: 

1. Voltage Rating: 208Y/120V, 3-phase, 4-wire 

2. Application: Distribution Panelboard 

3. Minimum Modes of Protection: Common or Normal: L-N, L-G, N-G 

4. Maximum UL 1449 Voltage Protection Ratings (VPRs) for L-N, L-G, and N-G Modes of 

Protection: 700 volts. 

5. I-nominal Rating: 20kA  

6. Minimum Acceptable Single Pulse Surge Current Capacity: 240,000 amps per phase 

7. The following Models are acceptable: 

a. Square D Company Model TVS2IMA24 

b. Eaton Model SPD250208Y2A 

c. Siemens Model TPS3C0525X2, TPS3C0125X002, TPS3C0225X2 

D. Internal Type L2 Unit: Non-Critical Load Applications: 

1. Voltage Rating: 208Y/120V, 3-phase, 4-wire 

2. Application: Distribution or Branch Circuit Panelboard 

3. Minimum Modes of Protection: Common or Normal: L-N, L-G, N-G 

4. Maximum UL 1449 Voltage Protection Ratings (VPRs) for L-N, L-G, and N-G Modes of 

Protection: 700 volts. 

5. I-nominal Rating: 20kA  

6. Minimum acceptable single pulse surge current capacity: 160,000 amps per phase 

7. The following models are acceptable: 

a. Square D Company Model TVS2IMA16 

b. Eaton Model SPD160208Y2A 

c. Siemens Model TPS3C0520X2, TPS3C0120X002, TPS3C0220X2 

E. Internal Type L3 Unit: Non-Critical Load Applications: 
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1. Voltage Rating: 208Y/120V, 3-phase, 4-wire 

2. Application: Distribution or Branch Circuit Panelboard 

3. Minimum Modes of Protection: Common or Normal: L-N, L-G, N-G 

4. Maximum UL 1449 Voltage Protection Ratings (VPRs) for L-N, L-G, and N-G Modes of 

Protection: 700 volts. 

5. I-nominal Rating: 20kA  

6. Minimum Acceptable Single Pulse Surge Current Capacity: 120,000 amps per phase 

7. The following models are acceptable: 

a. Square D Company Model TVS2IMA12 

b. Eaton Model SPD120208Y2A 

c. Siemens Model TPS3C0515X2, TPS3C0115X002, TPS3C0215X2 

2.6 IDENTIFICATION 

A. Panelboard engraved plastic nameplates: Engraving stock, melamine plastic laminate, minimum 

1/16" thick for nameplates up to 20 sq. in. and 1/8" thick for larger sizes. 

1. Engraved legend shall be black letters on white face. 

2. Punched or drilled for mechanical fasteners. 

B. Fasteners for Nameplates: Self-tapping, stainless-steel screws or No. 10/32, stainless-steel 

machine screws with nuts and flat and lock washers. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install panelboards in accordance with NEMA PB 1.1, NEC Standards, Local Codes, and 

Manufacturer’s Instructions. 

B. Install panelboards plumb.  

C. Install recessed panelboards flush with wall finishes.  

D. Provide supports in accordance with Section 260529. 

E. Mount panelboards 6'-6" to the top of enclosure. 

F. Provide breaker closures for unused spaces in panelboards. 

G. Provide typed circuit directory for each branch circuit panelboard.  

1. Revise directory to reflect circuiting changes required to balance phase loads.  

2. Contractor to submit a copy of all panelboard directory schedules to the Owner, showing 

correct room name and/or number, for his approval. Contractor to make changes 

recommended by the Owner before final typed directories are installed in panelboards. 

H. Provide engraved plastic nameplates for each panelboard with 1/2" high lettering. Label shall 

include the following: 

1. Panel Name 

2. Voltage, Phase, Wire 
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3. Location of the panel, switchboard or disconnect device which feeds the panelboard. 

I. Provide spare conduits out of each recessed panelboard to an accessible location above ceiling. 

Minimum spare conduits: 1 empty 1" per 4 poles of spare breakers and spaces. Identify each as 

SPARE. 

J. Provide accessories which prevent circuit breaker handles from being manually moved from the 

ON position for the handles of all circuit breaker which feed emergency lighting circuits, public 

address and intercom systems and uninterruptable power supplies. 

K. Ground and bond panelboard enclosure in accordance with Section 260526. 

L. Provide category 6 cable in 3/4" conduit from each meter to nearest MDF/IDF and terminate on 

both ends unless otherwise noted. 

M. Provide a dedicated 3-pole branch circuit breaker to feed TVSS unit (only when required by 

manufacturer). Circuit breaker size and wire size shall be per manufacturer recommendation. 

Connect leads to load side of the circuit breaker. 

N. Where replacing existing panels and existing conductors are to be connected to new CB’s, provide 

extensions of conductors as needed using same color and size of wire using a butt-splice. 

O. Contractor shall trace all circuits listed as “Existing Circuits” and provide the correct description 

for the circuit. Existing Circuit will not be acceptable in the Final Panel Schedules. 

P. Provide main lug only and main breaker lugs that are sized to terminate the conductors shown on 

the plans. Where lug sizes are not available to terminate the scheduled conductors the Electrical 

Contractor (EC) shall provide compression reducing pin terminals that are rated for the 

application. Where termination lug quantities are not available for the equipment the EC shall 

provide insulated termination lug sets with the quantity of conductors as needed to connect to the 

equipment. Conductor lengths shall be kept to a minimum and sized to meet the largest lug size 

and quantity available on the equipment. In no case shall the conductors be sized less than the 

amp rating of the circuit breaker feeding the equipment. All parallel sets of raceways, junction 

boxes and associated accessories shall be included. 

3.2 FIELD QUALITY CONTROL 

A. Perform field inspection and testing. 

B. Inspect for physical damage, proper alignment, anchorage, and grounding. Check proper 

installation and tightness of connections. 

C. Measure steady state load currents at each panelboard feeder; rearrange circuits in the panelboard 

to balance the phase loads within 10% of each other. Maintain proper phasing for multi-wire 

branch circuits. 

D. Check tightness of bolted connections, and circuit breaker connections using calibrated torque 

wrench or torque screwdriver per manufacturer’s written specifications. 

E. Test ground fault systems per NEC Article 230. 
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F. Apply ANSI 61 (or other appropriate color paint) as needed. 

3.3 PANEL SCHEDULES 

A. As indicated in the Specifications or Drawings. 

B. Schedules show separate wire and conduit sizes for each individual branch circuit. The Contractor 

may install more than one circuit in a conduit and eliminate unused conduits. The Contractor is 

responsible for resizing the conduits and providing derated conductors per the requirements of 

ANSI/NFPA 70 – National Electrical Code. 

3.4 ADJUSTING 

A. Adjust all operating mechanisms for free mechanical movement per manufacturer’s 

specifications. 

B. Tighten bolted bus connections in accordance with manufacturer’s instructions. 

C. Provide Coordination Study to achieve required settings for adjustment. Verify equipment 

can be adjusted to meet the study requirements before releasing for production. 

D. Provide Fault Current Study to achieve AIC ratings for panelboards. Verify equipment 

meets the requirements of the study before releasing for production. 

E. Measure steady state load currents at each panelboard feeder; rearrange circuits in the panelboard 

to balance the phase loads to within 10% of each other. Maintain proper phasing for multi-wire 

branch circuits. 

F. Adjust circuit breaker trip and time delay settings to values indicated in the Coordination Study. 

3.5 CLEANING 

A. Upon completion of installation, inspect interior and exterior panelboards. Remove paint splatters 

and other spots, dirt, and debris from interior and exterior of panelboards. 

B. Touch up scratched or marred surfaces to match original finish. 

3.6 SETUP/TRAINING 

A. Manufacturer’s Setup: Provide and pay for the services of a factory-authorized service 

representative to start-up, set-up, and train the Owner for the equipment provided. 

END OF SECTION 262416 
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	26006 220010 Plumbing General Provisions
	PART 1 -  GENERAL
	1.1 GENERAL
	A. The requirements of the general conditions, the supplementary general conditions, and the applicable portions of Division 01 shall apply to this section of the specifications.

	1.2 SCOPE
	A. Provide and install complete and operating plumbing systems in accordance with these specifications and accompanying contract drawings. This shall include all required labor, materials, equipment, and supervision.
	B. The work shall include but is not limited to the following systems, equipment, materials, and labor for a complete system including the following:
	1. Plumbing Fixtures and Equipment
	2. Sanitary, Waste, Vent, and Domestic Water Piping Systems
	3. Condensate Drainage System


	1.3 DEFINITION OF WORK RESPONSIBILITY
	A. All electrical control components including starters required for operation of plumbing equipment whether integral or remote shall be furnished and installed under this Contract. Control wiring, conduits and accessories for control devices shall be...
	B. Power wiring from panelboard or similar source through all equipment disconnects to motors or heating equipment shall be furnished and installed by the Electrical Contractor.
	C. Equipment disconnect switches, unless otherwise specified or supplied by the equipment supplier as an integral part of the equipment shall be furnished and installed by the Electrical Contractor.
	D. All electrical equipment, components, and wiring furnished and installed under this portion of the specifications shall conform to all requirements of the applicable portions of the electrical specifications.
	E. All structural work needed for support of plumbing equipment or components shall be supplied by this contractor unless noted otherwise.
	F. All concrete pads necessary for the support of plumbing equipment or components shall be supplied by the contractor who provides the plumbing equipment unless noted otherwise.
	G. All access panels in finished walls or ceilings shall be supplied by this contractor for installation by the General Contractor.
	H. If any changes are required in the installation of mechanical and electrical services to any equipment accepted as substitutes to the Basis of Design, the Plumbing Contractor shall be responsible for any additional costs incurred or coordination re...

	1.4 RULES AND REGULATIONS
	A. All work shall be performed in accordance with the current adopted rules and regulations of authorities having jurisdiction of the local plumbing codes, the utilities having jurisdiction, 2018 International Plumbing Code, 2018 International Buildin...
	B. All work shall be performed in accordance with the rules and regulations of Pennsylvania Department of Labor and Industry, Federal Department of Labor (Occupational Safety and Health Administration), and all codes and agencies having jurisdiction.
	C. All construction, design fabrication, tests, rating, and installation shall comply with the rules and regulations of all local, state, or national codes and agencies having jurisdiction over this project. Any costs involved in complying with these ...
	D. This Contractor shall obtain and pay for all construction and installation permits, certificates, and inspection fees relative to his work.  He shall also prepare all specific plans as required by proper authorities before acceptance of the work.  ...

	1.5 DRAWINGS
	A. The accompanying drawings are a part of these specifications and are intended to show approximate and relative locations of services and equipment. They shall not be scaled to determine exact positions, locations, and clearances.
	B. Due to the diagrammatic layout and small scale of the drawings, certain piping rises, drops, offsets, valves, and related specialties are not shown. The Contractor shall provide all piping, fittings, valves, and specialties required to insure a com...
	C. All drawings and specifications pertaining to general construction, plumbing, HVAC, sprinkler, electrical and other work shall be carefully examined. Where physical interferences with his work occur because of his failure to consult other trades, t...

	1.6 SUBMISSION OF SHOP DRAWINGS, EQUIPMENT, AND MATERIALS
	A. The Contractor shall submit, with a letter of transmittal to the Architect, the quantity of sets of shop drawings specified in Division 1 containing all capacities, performances, features, options, accessories and technical data of all materials an...
	B. Refer to Division 1 Specifications.
	C. All rejected, not approved, or revise and resubmit submittals shall be corrected as directed by the Architect and resubmitted in ten (10) sets until approved within (10) days after the original submittal was disapproved. No work involving any mater...
	D. None of the items listed under Section 1.2 shall be installed until final approval has been given by the Architect.
	E. Identify Project, Contractor, Subcontractor, or supplier pertinent drawing and detail number and specification section number, as appropriate on shop drawings.
	F. On shop drawings, apply Contractor's stamp, signed or initialed certifying that review, approval, verification of Products required, field dimensions, adjacent construction work, and coordination of information is in accordance with the requirement...
	G. On shop drawings, provide space for Contractor and Architect/Engineer review stamps.
	H. Contractors shall include with each submittal/shop drawing, a matrix outlining all items that do not match the specified unit. If an item is not listed on the matrix, the submitted unit will be assumed to meet all parts of the specification. Contra...

	1.7 COORDINATION OF WORK
	A. Contractor shall coordinate his work with that of other trades. In case of interference or problems the Architect shall decide which work is to be relocated, regardless of which is installed first.

	1.8 LOCATION OF EQUIPMENT
	A. All locations of plumbing equipment and pipe connections there to shall be verified by the Owner and Architect. The contractor shall verify locations sufficiently in advance of the installation to allow uninterrupted progress of the work of all tra...
	B. The Contractor shall prepare dimensioned arrangement drawings at a scale of (1/4" = 1'-0"). Layouts represented by these drawings shall be coordinated with all other trades.
	C. This contractor shall obtain approval of all arrangement drawings before continuing his work.

	1.9 MATERIALS AND EQUIPMENT
	A. All materials and equipment, unless otherwise specified, shall be new and of the best quality, approved for their specific application
	B. This Contractor shall provide, when required by the Architect, labeled samples of materials to be used on the project. Samples shall be submitted for approval by the Architect prior to their installation. Provide submittals with color selection cha...
	C. All materials and equipment installed by the Contractor shall be securely and rigidly supported from or attached to the building structure.

	1.10 WORKMANSHIP
	A. All workmanship shall be done according to the best practices of the trade by qualified and competent tradesmen.

	1.11 PROTECTION OF EQUIPMENT
	A. The Contractor shall protect all material and equipment from damage until final acceptance as installed. He shall close all openings during construction with temporary plugs and replace all damaged items with ones of exact sameness at his expense.
	B. He shall schedule material and systems for delivery in such a pattern that critical pieces of equipment may be stored within the building, protected from weather. Where materials are stored outside, they must be protected from the elements, damage,...
	C. This Contractor shall be responsible for coordinating the procurement of specified materials and equipment being supplied by his sub-contractors and suppliers.

	1.12 SCAFFOLDING AND HOISTING
	A. The Contractor shall furnish and erect all scaffolding, hoists, shoring, platforms, railings, ladders, and other devices required by local, state, and federal laws to install his systems and equipment. Scaffolding and all other equipment shall be r...
	B. Contractor shall hoist or rig his own material and equipment into place or arrange for the rigging of it by others at his expense.

	1.13 FOREMAN
	A. Contractor must provide a competent Foreman, subject to approval of the Architect. The Foreman shall be deemed the agent of the Contractor and must be on duty at the building during all working hours.
	B. Any instructions or notices given to the Foreman shall have the same force as if given to the Contractor in person.

	1.14 EXCAVATION AND BACKFILL
	A. The Contractor shall do all excavation and backfilling and all shoring, sheeting, pumping, and other work incidental to excavating as required for his installation.
	B. Backfill shall be made with clear earth free from rocks, frozen earth, debris, or other foreign materials. Backfill shall be deposited in uniform layers of not over 8" thick and each layer shall be mechanically tamped before the next layer is applied.
	C. All excavated material remaining after the backfilling operation shall be removed from the site by this Contractor.
	D. Any settlement in trench backfill shall be brought to grade, and damage to pavement or slabs caused by such settlement shall be repaired at the Contractor's expense.
	E. All ditching, pumping, canvas covers, and other methods required to protect and keep all excavation and trenches free from water at all times during the construction period shall be furnished, installed, and maintained by the Contractor.
	F. If the trench bottom becomes muddy, all mud shall be removed and replaced by bankrun sand and gravel or other suitable material as approved by Architect and compacted to the density of the surrounding undisturbed soil. Bottom of trench shall be pro...
	G. Trenches that pass under paving or roads and have less than 2' of cover, shall have a load-relieving slab over the pipe. Trenches which pass under or within 18" of any wall foundation shall be backfilled with concrete mixes 1-part cement, 3-parts s...
	H. All repair of macadam or concrete paving made necessary by work done under this contract shall be performed by the General Contractor at the expense of this contractor. All such repairs shall match surrounding paving in materials and workmanship.

	1.15 PAINTING
	A. All exposed piping, iron work, and equipment installed under this contract shall be painted (1) prime coat and (2) coats of best quality oil paint of color as selected by the Architect.
	B. Unless specifically noted, insulation and piping in ceiling cavity area shall not be painted.

	1.16 CUTTING AND PATCHING
	A. This Contractor shall be responsible for all cutting and patching required for installation of work on this project. Cutting and patching methods shall conform to the requirements for new construction contained in other sections of this specification.
	1. Patching in surfaces that will remain visible when the project is finished shall be identical in appearance to the undisturbed surface.
	2. Patches in fire rated walls, ceilings and floors shall maintain the fire rating of these barriers by use of approved materials including special fire rated sealing compounds or materials identical to the barrier materials. Refer to the Architectura...
	3. Any patching not deemed suitable by the Architect will be replaced by the Owner at the expense of the related contractor.


	1.17 WORK SEQUENCE
	A. Refer to Architectural Drawings and Specifications for Phasing Requirements for this Project. This Contractor shall plan and coordinate his work in accordance with those requirements.

	1.18 CLEANING
	A. Upon completion of the installation, thoroughly purge all piping of all obstructions and scale and adequately flush all liquid carrying piping to assure a clean system.
	B. Wash all fixtures with soap and water, remove labels and protective covering and clean all grease and cutting from plates or polished piping and trim.
	C. Where damage to finish, furnishing or parts of the building results from pipe stoppage or from failure to clear and flush piping systems properly, the Contractor shall, at his own expense, employ qualified skilled labor to make repairs.

	1.19 OPERATING AND MAINTENANCE INSTRUCTIONS
	A. The Contractor shall prepare for the Owner, (3) hard bound volumes, each containing all operating instructions and information necessary for the care and maintenance of the system. These volumes shall be complete in every respect and shall include ...
	B. The Contractor shall submit (1) of the hard-bound volumes to the Architect for approval prior to presenting same to Owner.
	C. Printed instructions covering the operation and maintenance of each item of equipment shall be posted at locations designated by the Architect.
	D. The Contractor shall provide Project Records Documents in accordance with requirements of Division 1.

	1.20 CLEANING AND FINISHING
	A. After all tests have been made and the system proven satisfactory to the Architect, the Contractor shall go over the entire project, clean all equipment and material installed by him, and leave in a clean and working condition.

	1.21 INSTRUCTION OF EMPLOYEES
	A. At the completion of the work this Contractor shall instruct the employees who shall have charge of the equipment in the care, adjustment, and operation of all parts of the system.
	B. At the time designated by the Architect, the equipment manufacturer's engineer shall instruct representatives of the Owner in the operation and maintenance of the equipment.

	1.22 GUARANTEE
	A. All work done under these contracts shall be guaranteed by the respective contractors against defective materials and faulty workmanship for a period of (1) year from date of acceptance by the Owner.
	B. During such a period, and before the expiration of each such guarantee, contractor shall agree to make any and all repairs, adjustments, or replacements which may become necessary, owing to initial settlement or shrinkage, defective material, workm...
	C. He shall further agree to provide all labor and material which may be required and to restore to its original condition any adjacent work that he may disturb in making the necessary repairs, adjustments, or replacements in order to fulfill this gua...


	PART 2 -  EXECUTION
	2.1 INSTALLATION
	A. Install equipment to permit removal of components and parts which require periodic replacement or maintenance. Arrange pipes, ducts, and equipment to permit access to valves, gauges, starters, motors, doors, and access panels.
	B. Provide access panels in equipment, ducts, etc. as required for inspection and maintenance.

	2.2 PIPING INSTALLATION
	A. In general, piping shall be exposed in equipment rooms, and concealed in all finished rooms. Where piping is exposed, it shall be run to allow maximum headroom consistent with proper pitch. No piping or ductwork shall cross below the head of any wi...
	B. Exposed piping, ducts, conduits, and/or appurtenances indicated on the inside of buildings, shall be installed parallel to the building lines. All piping shall be kept as close as possible to the ceilings and walls, and columns, to take up the mini...
	C. All work shall be arranged and installed as high as possible to prevent obstruction of window areas, and to give adequate clearance and access for operation and maintenance.

	2.3 SLEEVES
	A. Where pipes or ducts pass through concrete or masonry walls or concrete floors, they shall be protected through the full depth of the construction with galvanized sleeves; same to be at least one size larger than the pipe or duct plus insulation.
	B. Where sleeves occur in concrete floors, the top of sleeve shall be flush with finished floor line, and the end shall be filed to a smooth round finish.
	C. This Contractor shall supply all pipe sleeves and shall inform general contractor of exact sleeve locations in time for their incorporation onto the concrete forms or masonry work.
	D. Any cutting and patching in masonry or concrete made necessary by failure to adequate coordinate with the general contractor shall be done by the General Contractor at his expense.
	E. The space between pipes/ducts and sleeves shall be caulked airtight with a non-combustible inorganic material.

	2.4 UNIONS
	A. Unions shall be provided at all connections to each piece of equipment and on both sides of all automatic valves, and devices which requires removal for maintenance. No unions are to be placed in a location which will be inaccessible after the comp...
	B. Unions of copper tubing shall be 200 lbs. SWP brass ground joint.
	C. Unions for steel pipe shall be 250 lbs. SWP, malleable iron with brass to iron seat.

	2.5 CLEARANCE
	A. All piping, including valves and fittings shall be installed to provide the following minimum clearances between the finish coverings, adjacent pipe and/or conduits: 2" between for piping services and 6" between piping services and electrical condu...

	2.6 INCREASES AT ROOF
	A. All soil, vent and waste stacks shall be increased to a minimum of 3" in size immediately before such pipes extend through the roof. All stacks extending through the roof shall finish at least 2' above the roof level.

	2.7 SHOCK ABSORBERS
	A. Furnish and install absorbers where shown on the drawings and where required for proper system operation.

	2.8 ESCUTCHEON PLATES
	A. All piping passing through walls, ceilings, and floors shall be provided with escutcheon plates securely fastened in place. Where installed on piping in finished areas they shall be chrome plated.

	2.9 ACCESS PANELS
	A. Removable panels shall be located to provide easy access to all concealed plumbing accessories that may require adjustments or maintenance, such as valves, water hammer arresters, traps, strainers, cleanouts, or others.
	B. Access panels in finished wall or ceiling surfaces shall be furnished by this Contractor for installation by the General Contractor.
	C. This Contractor shall pay for any work made necessary by his failure to inform other trades of access panel locations.

	2.10 APPLICATIONS OF INSULATION AND COVERING
	A. No covering shall be installed by the Contractor until the piping and ducts have been approved by the Architect/ Engineer.

	2.11 PIPING UNDER FLOORS
	A. Wherever piping, conduits and associated materials is run under a floor slab on grade, the work is to be installed after the sub-grade has been brought to the proper level. The work shall then be installed and backfilled, allowed to settle, and ref...
	B. Water pipe installed under floor shall be installed in a schedule 40 PVC pipe conduit sleeve.

	2.12 INSERTS
	A. Except as noted, provide box type inserts for all hangers and supports intended to suspend piping or light weight equipment from new concrete construction. Fasten all inserts to the form work before concrete is poured. Inserts to be Grinnell Figure...
	B. No toggle bolts, expansion screw anchors or similar imbedded hanger supports shall be used in new construction.

	2.13 CHASES AND OPENINGS IN FLOORS AND WALLS
	A. It shall be the duty of the Contractor requiring chases, openings or the placement of any sleeves, anchors, and supports required for his work, whether or not shown on the drawings, to advise the respective Contractors accordingly, prior to or at t...
	B. If a contractor shall fail to observe and comply with those requirements, he shall cut at his own expense, after receiving the consent of the Architect, such chases or openings as may be necessary and proper, providing and building in place all lin...

	2.14 LUBRICATION
	A. The contractor shall provide all oil for the operation of all equipment until acceptance. The Contractor shall run in all bearings and, after they are run in, drain all oil from the bearings, flush out all bearings, and refill with new oil. The Con...

	2.15 JOINTS AND CONNECTIONS
	A. Screwed Connections - All joints made in screwed pipe shall be made with red lead or pipe compound applied to the threaded end of the pipe and not applied within the fitting. Threads shall be cut straight and true with sections reamed and cleaned b...



	26006 220100 Plumbing General Equipment
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Flexible Pipe Connectors
	B. Pipe and Equipment Hangers and Supports
	C. Sleeves and Seals
	D. Flashing and Sealing Equipment and Pipe Stacks
	E. Nameplates
	F. Tags
	G. Stencils
	H. Pipe Markers

	1.2 REFERENCES
	A. ASME - B40.1 - Gauges - Pressure Indicating Dial Type - Elastic Element
	B. ASTM E1 - Specification for ASTM Thermometers
	C. ASTM E77 - Verification and Calibration of Liquid-in-Glass Thermometers
	D. UL 393 - Indicating Pressure Gauges for Fire and Protection Services
	E. ASTM F708 - Design and Installation of Rigid Pipe Hangers
	F. MSS SP58 - Pipe Hangers and Supports - Materials, Design and Manufacturer
	G. MSS SP69 - Pipe Hangers and Supports - Selection and Application
	H. MSS SP89 - Pipe Hangers and Supports - Fabrication and Installation Practices
	I. NEMA MG 1 - Motors and Generators
	J. NFPA 70 - National Electrical Code
	K. ASME A13.1 - Scheme for the Identification of Piping Systems

	1.3 SUBMITTALS
	A. Submit in accordance with provisions of Section 220010.
	B. Product Data:
	1. Flexible Pipe Connectors:  Indicate maximum temperature and pressure rating, face-to-face length, live length, hose wall thickness, hose convolutions per foot and per assembly, fundamental frequency of assembly, braid structure, and total number of...
	2. Expansion Joints:  Indicate maximum temperature and pressure rating, and maximum expansion compensation.
	3. Gauges and Meters:  Provide list which indicates use, operating range, total range, and location for manufactured components.
	4. Supports and Anchors:  Provide manufacturers catalog data including load capacity.
	5. Motors:  Provide wiring diagrams with electrical characteristics and connection requirements.
	6. Mechanical Identification:  Provide manufacturers catalog literature for each product required.
	7. Vibration Isolation:  Provide schedule of vibration isolator type with location and load on each.

	C. Shop Drawings:  Indicate inertia bases and locate vibration isolators, with static and dynamic load on each.

	1.4 REGULATORY REQUIREMENTS
	A. Conform to applicable electrical code.
	B. Products Requiring Electrical Connection:  Listed and classified by Underwriters' Laboratories, Inc., as suitable for the purpose specified and indicated.

	1.5 PERFORMANCE REQUIREMENTS FOR PIPING EXPANSION COMPENSATION
	A. Provide structural work and equipment required to control expansion and contraction of piping. Verify that anchors, guides, and expansion joints provided, adequate protect system.


	PART 2 -  PRODUCTS
	2.1 FLEXIBLE PIPE CONNECTORS
	A. Steel Piping:
	1. Manufacturers:
	a. Flexonics Model 400
	b. Mason Model BSS
	c. Keflex Model KFCS

	2. Inner Hose: Stainless Steel
	3. Exterior Sleeve: Single braided stainless steel
	4. Pressure Rating:  200 psig WOG and 250(F
	5. Joint: As specified for pipe joints
	6. Size: Use pipe sized units
	7. Maximum offset: 3/4" on each side of installed center line

	B. Copper Piping:
	1. Manufacturers:
	a. Flexonics Model 300
	b. Mason Model BBF
	c. Keflex Model KFCB

	2. Inner Hose: Bronze
	3. Exterior Sleeve: Braided bronze
	4. Pressure Rating:  200 psig WOG and 250(F
	5. Joint: As specified for pipe joints
	6. Size: Use pipe sized units
	7. Maximum offset: 3/4" on each side of installed center line


	2.2 PIPE HANGERS AND SUPPORTS
	A. Manufacturers:
	1. Grinnell
	2. Other acceptable manufacturers offering equivalent products.
	a. or accepted substitute


	B. Plumbing Piping - DWV:
	1. Conform to ASTM F708, MSS SP58, MSS SP69, MSS SP89.
	2. Hangers for Pipe Sizes 1/2" to 1-1/2": Malleable iron adjustable swivel, split ring.
	3. Hangers for Pipe Sizes 2" and Over: Carbon steel, adjustable, clevis.
	4. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.
	5. Wall Support for Pipe Sizes to 3": Cast iron hook.
	6. Wall Support for Pipe Sizes 4" and Over: Welded steel bracket and wrought steel clamp.
	7. Vertical Support: Steel riser clamp.
	8. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support.
	9. Copper Pipe Support: Carbon steel ring, adjustable, copper plated.

	C. Plumbing Piping - Water:
	1. Conform to ASTM F708, MSS SP58, MSS SP69, MSS SP89.
	2. Hangers for Pipe Sizes 1/2" to 1-1/2": Malleable iron adjustable swivel, split ring.
	3. Hangers for Cold Pipe Sizes 2" and Over: Carbon steel, adjustable, clevis.
	4. Hangers for Hot Pipe Sizes 2" to 4": Carbon steel, adjustable, clevis.
	5. Hangers for Hot Pipe Sizes 6" and Over: Adjustable steel yoke, cast iron roll, double hanger.
	6. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.
	7. Multiple or Trapeze Hangers for Hot Pipe Sizes 6" and Over: Steel channels with welded spacers and hanger rods, cast iron roll.
	8. Wall Support for Pipe Sizes to 3": Cast iron hook.
	9. Wall Support for Pipe Sizes 4" and Over: Welded steel bracket and wrought steel clamp.
	10. Wall Support for Hot Pipe Sizes 6" and Over: Welded steel bracket and wrought steel clamp with adjustable steel yoke and cast-iron roll.
	11. Vertical Support: Steel riser clamp.
	12. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support.
	13. Floor Support for Hot Pipe Sizes to 4": Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support.
	14. Floor Support for Hot Pipe Sizes 6" and Over: Adjustable cast iron roll and stand, steel screws, and concrete pier or steel support.
	15. Copper Pipe Support: Carbon steel ring, adjustable, copper plated.


	2.3 PIPE HANGER ACCESSORIES
	A. Hanger Rods: Mild steel threaded both ends, threaded one end, or continuous threaded.

	2.4 INSERTS
	A. Manufacturers:
	1. Grinnell
	2. Other acceptable manufacturers offering equivalent products.
	a. or accepted substitute.


	B. Inserts: Malleable iron case of steel shell and expander plug for threaded connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to suit threaded hanger rods.

	2.5 FLASHING
	A. Metal Flashing: 26-ga galvanized steel.
	B. Metal Counterflashing: 22-ga galvanized steel.
	C. Flexible Flashing: 47 mil thick sheet butyl; compatible with roofing.
	D. Caps: Steel, 22-ga minimum; 16-ga at fire resistant elements.

	2.6 SLEEVES
	A. Sleeves for Pipes Through Non-fire Rated Floors:  18-ga galvanized steel.
	B. Sleeves for Pipes Through Non-fire Rated Beams, Walls, Footings, and Potentially Wet Floors:  Steel pipe or 18-ga galvanized steel.
	C. Sleeves for Pipes Through Fire Rated and Fire Resistive Floors and Walls, and Fire Proofing: Prefabricated fire rated sleeves including seals, UL listed.
	D. Sleeves for Rectangular Ductwork:  Galvanized steel.
	E. Firestopping Insulation: Glass fiber type, non-combustible.
	F. Sealant: Acrylic.

	2.7 TAGS
	A. Plastic Tags: Laminated three-layer plastic with engraved black letters on light contrasting background color. Tag size minimum 1-1/2" diameter.
	B. Chart:  Typewritten letter size list in anodized aluminum frame. Room numbers shall correspond to Owners room numbering system.

	2.8 STENCILS
	A. Stencils: With clean cut symbols and letters of following size:
	1. 3/4" to 1-1/4" Outside Diameter of Insulation or Pipe:  8" long color field, 1/2" high letters.
	2. 1/2" to 2" Outside Diameter of Insulation or Pipe: 8" long color field, 3/4" high letters.
	3. 2-1/2" to 6" Outside Diameter of Insulation or Pipe: 12" long color field, 1-1/4" high letters.
	4. 8 to 10" Outside Diameter of Insulation or Pipe: 24" long color field, 2-1/2" high letters.
	5. Over 10" Outside Diameter of Insulation or Pipe: 32" long color field, 3-1/2" high letters.

	B. Stencil Paint: Semi- gloss enamel, colors conforming to ASME A13.1.

	2.9 PIPE MARKERS
	A. Color: Conform to ASME A13.1.
	B. Plastic Pipe Markers: Factory fabricated, flexible, semi- rigid plastic, preformed to fit around pipe or pipe covering; minimum information indicating flow direction arrow and identification of fluid being conveyed.
	C. Plastic Tape Pipe Markers: Flexible, vinyl film tape with pressure sensitive adhesive backing and printed markings.
	D. Underground Plastic Pipe Markers: Bright colored continuously printed plastic ribbon tape, minimum 6" wide by 4 mil thick, manufactured for direct burial service.

	2.10 FIRE STOPPING
	A. Acceptable Manufacturer:
	1. EGS Nelson Firestop Product
	2. 3M
	3. Accepted substitute

	B. Products:
	1. Nelson ES1399 Elastomeric Sealant:  Water based acrylic latex, endothermic fire protective sealant. It is used for applications of through firestop penetrations and in construction joints. It is available in two grades, N/S (Non-Sag) for wall and o...
	2. Nelson WRS+ Firestop Wrap Strips:  To be used as a wraparound PVC type pipe. After the pipe is covered with the correct number of wraps the WRS+ is covered with a field cut and fabricated collar cover used in conjunction with CLK or FSP which provi...
	3. Nelson PCS Pipe Choke System Collars:  To be used on PVC type pipes and conduits to produce an immediate smoke and fire seal. Each PCS is pre-filled with a highly intumescent pliable putty material. Collars are furnished in exact sizes from 1.5" to...
	4. Nelson LBS+ Firestop Latex Based Sealant:  A one part “Latex-Water Based” Intumescent caulk that is of a non-sag formulation for use in all applications, wall, floor and overhead.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Mechanical Identification:
	1. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive. Apply with sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.
	2. Install tags with corrosion resistant chain.
	3. Apply stencil painting in accordance with industry standards.
	4. Install plastic pipe markers in accordance with manufacturer's instructions.
	5. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's instructions.
	6. Install underground plastic pipe markers 6 to 8" below finished grade, directly above buried pipe.
	7. Identify air handling units, heat pump, pumps, heat transfer equipment, tanks, and water treatment devices with stencil painting. Small devices, such as in-line pumps, may be identified with tags.
	8. Identify control panels and major control components outside panels with plastic nameplates.
	9. Identify thermostats relating to terminal boxes or valves with nameplates.
	10. Identify valves in main and branch piping with tags.
	11. Identify air terminal units and radiator valves with numbered tags.
	12. Tag automatic controls, instruments, and relays. Key to control schematic.
	13. Identify piping, concealed or exposed, with plastic pipe markers. Use tags on piping 3/4" diameter and smaller. Identify service, flow direction, and pressure. Install in clear view and align with axis of piping. Locate identification not to excee...
	14. Identify ductwork with stenciled painting. Identify with air handling unit identification number and area served. Locate identification at air handling unit, at each side of penetration of structure or enclosure, and at each obstruction.
	15. Provide ceiling tacks to locate valves or dampers above T-bar type panel ceilings. Locate in corner of panel closest to equipment.
	16. Provide Valve Identification Chart. Post framed chart in Boiler Room.

	B. Inserts:
	1. Provide inserts for placement in concrete formwork.
	2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete beams.
	3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4".
	4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
	5. Where inserts are omitted, drill through concrete slab from below and provide through-bolt with recessed square steel plate and nut above slab.

	C. Pipe Hangers and Supports:
	1. Support horizontal piping as scheduled.
	2. Install hangers to provide minimum 1/2" space between finished covering and adjacent work.
	3. Place hangers within 12" of each horizontal elbow.
	4. Use hangers with 1-1/2" minimum vertical adjustment.
	5. Support horizontal cast iron pipe adjacent to each hub, with 5' maximum spacing between hangers.
	6. Support vertical piping at every floor. Support vertical cast iron pipe at each floor at hub.
	7. Where several pipes can be installed in parallel and at same elevation, provide multiple or trapeze hangers.
	8. Support riser piping independently of connected horizontal piping.
	9. Provide copper plated hangers and supports for copper piping.
	10. Design hangers for pipe movement without disengagement of supported pipe.
	11. Provide additional supports for heavy valves and specialties and provide sway bracing where needed.
	12. Prime coat exposed steel hangers and supports. Hangers and supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.
	13. Insulation protection saddles shall be installed at all pipe hangers and supports for insulated lines. Saddles shall be rolled with a radius to suit the insulation O.D. Saddles shall be #16-ga galvanized steel and shall be 8" long.

	D. Flashing:
	1. Provide flexible flashing and metal counterflashing where piping and ductwork penetrate weather or waterproofed walls, floors, and roofs.
	2. Flash vent and soil pipes projecting 3" minimum above finished roof surface with lead worked one 1" minimum into hub, 8" minimum clear on sides with 24" x 24" sheet size. For pipes through outside walls, turn flanges back into wall and caulk, metal...
	3. Flash floor drains in floors with topping over finished areas with lead, 10" clear on sides with minimum 36 x 36" sheet size. Fasten flashing to drain clamp device.
	4. Seal floor, shower and mop sink drains watertight to adjacent materials.
	5. Provide acoustical lead flashing around ducts and pipes penetrating equipment rooms, installed in accordance with manufacturer's instructions for sound control.
	6. Provide curbs for mechanical roof installations 12" minimum high above roofing surface. Flash and counterflash with sheet metal; seal watertight. Attach counter-flashing mechanical equipment and lap base flashing on roof curbs. Flatten and solder j...
	7. Adjust storm collars tight to pipe with bolts, caulk around top edge. Use storm collars above roof jacks. Screw vertical flange section to face of curb.

	E. Sleeves:
	1. Set sleeves in position in formwork. Provide reinforcing around sleeves.
	2. Size sleeves large enough to allow for movement due to expansion and contraction. Provide for continuous insulation wrapping.
	3. Extend sleeves through floors 1" above finished floor level. Caulk sleeves.
	4. Where piping or ductwork penetrates floor, ceiling, or wall, close off space between pipe or duct and adjacent work with fire stopping insulation and caulk airtight. Provide close fitting metal collar or escutcheon covers at both sides of penetration.
	5. Install chrome plated steel escutcheons at finished surfaces.


	3.2 MANUFACTURER'S FIELD SERVICES
	A. Prepare and start systems under provisions of Section 220010 and in accordance with the requirements of the Commissioning Agent.

	3.3 SCHEDULES
	A. Supports and Hangers:



	26006 220250 Plumbing Insulation
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Piping Insulation
	B. Jackets and Accessories
	C. Covering
	D. Insulation Jackets

	1.2 REFERENCES
	A. American Society for Testing and Materials (ASTM)
	B. National Fire Protection Association (NFPA)
	C. Underwriters Laboratories (UL)
	D. Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA)
	E. ASHRAE Standard 90A-1980

	1.3 SUBMITTALS
	A. Submit in accordance with provisions of Section 220010.
	B. Product Data:  Provide product description, list of materials and thickness for each service, and locations.

	1.4 QUALITY ASSURANCE
	A. Materials: Flame spread/smoke developed rating of 25/50 or less in accordance with ASTM E84, NFPA 255, UL 723.


	PART 2 -  PRODUCTS
	2.1 PIPING
	A. Manufacturers:
	1. Owens-Corning
	2. Johns Manville
	3. Certainteed
	4. Armstrong
	5. PPG


	2.2 DOMESTIC WATER PIPING INSULATION
	A. All domestic hot and cold-water pipes, fittings, flanges, and valves shall be insulated with heavy density fiberglass insulation similar to Owens/Corning Fiberglass 24ASJ/SSL pipe insulation or equal with all service jacket, self-sealing lap and UL...

	2.3 CONDENSATE WATER PIPING
	A. All aboveground interior condensate pipes and fittings shall be insulated with nominal 1/2" wall thickness heavy density fiberglass insulation similar to Owens/Corning Fiberglass 24ASJ/SSL pipe insulation or equal with all service jacket, self-seal...
	B. Optional pipe insulation shall be 1/2" thick Armaflex insulation. (Concealed areas only).


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that piping, equipment, materials, have been tested before applying insulation materials.
	B. Verify that surfaces are clean, foreign material removed, and dry.

	3.2 INSTALLATION
	A. Install materials in accordance with manufacturer's instructions.
	B. On exposed piping, locate insulation and cover seams in least visible locations.
	C. Insulated pipes and equipment conveying fluids below ambient temperature:
	1. Provide vapor barrier jackets, factory applied, or field applied.
	2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as adjacent pipe.
	3. PVC fitting covers shall be used.
	4. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.
	5. Insulate entire system including fittings, valves, unions, flanges, strainers, flexible connections, and expansion joints.

	D. For insulated pipes and equipment conveying fluids above ambient temperature:
	1. Provide standard jackets, with vapor barrier, factory applied, or field applied.
	2. Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining pipe.
	3. PVC fitting covers shall be used.

	E. For heat traced piping, insulate fittings, joints, and valves with insulation of like material, thickness, and finish as adjoining pipe. Size large enough to enclose pipe and heat tracer. Cover with aluminum jacket with seams located on bottom side...
	F. Cover hydrous calcium silicate insulation or Fiberglass Industrial Insulation Board with metal mesh and finish with heavy coat of insulating cement.
	G. Do not insulate over nameplate or ASME stamps. Bevel and seal insulation around such.
	H. Install insulation for equipment requiring access for maintenance, repair, or cleaning, in such a manner that it can be easily removed and replaced without damage.
	I. For exterior applications, provide insulation with vapor barrier jacket. Cover with caulked aluminum jacket with seams located on bottom side of horizontal duct section.
	J. Insulation including finishes and adhesive on the exterior surfaces of ducts and equipment shall have a flame spread rating of 25 or less and a smoke developed rating of 50 or less as determined by an independent testing laboratory in accordance wi...
	K. Plumbing piping shall be insulated with thickness of insulation indicated below:
	1. Cold Water:
	a. Up to 1-1/4" pipe size – 0.5"
	b. 1-1/2” and larger pipe size – 1.0"

	2. Hot Water/HW Recirc:
	a. Up to 1-1/4" pipe size – 1.0"
	b. 1-1/2” and larger pipe size – 1.5"





	26006 220410 Plumbing Piping & Specialties
	PART 1 -  GENERAL
	1.1 SECTION INLCUDES
	A. Pipe and Pipe Fittings
	B. Valves
	C. Sanitary Sewer Piping System
	D. Domestic Water Piping System
	E. Floor Drains
	F. Hydrants
	G. Water Hammer Arresters
	H. Cleanouts
	I. Condensate Piping Systems

	1.2 REFERENCES
	A. ANSI B31.1 - Power Piping
	B. ASME - Boiler and Pressure Vessel Code
	C. ASME B16.3 - Malleable Iron Threaded Fittings
	D. ASME B16.18 - Cast Bronze Solder-Joint Pressure Fittings
	E. ASME B16.22 - Wrought Copper and Bronze Solder-Joint Pressure Fittings
	F. ASME B16.23 - Cast Copper Alloy Solder-Joint Drainage Fittings - DWV
	G. ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder Joint Drainage Fittings - DWV
	H. ASTM A47 - Ferritic Malleable Iron Castings
	I. ASTM A53 - Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and Seamless
	J. ASTM A74 - Cast Iron Soil Pipe and Fittings
	K. ASTM A120 - Pipe, Steel, Black and Hot-Dipped Zinc Coated (Galvanized), Welded and Seamless, for Ordinary Uses
	L. ASTM A234 - Pipe Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and Elevated Temperatures
	M. ASTM B32 - Solder Metal
	N. ASTM B88 - Seamless Copper Water Tube
	O. ASTM C564 - Rubber Gaskets for Cast Iron Soil Pipe and Fittings
	P. ASTM D3033 - Type PSP Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings
	Q. ASTM D3034 - Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings
	R. ASTM F477 - Elastomeric Seals (Gaskets) for Joining Plastic Pipe
	S. AWWA C111- Rubber-Gasket Joints for Ductile Iron and Gray-Iron Pressure Pipe and Fittings
	T. AWWA C651 - Disinfecting Water Mains
	U. CISPI 301 - Cast Iron Soil Pipe and Fittings for Hubless Cast Iron Sanitary Systems
	V. NFPA 54 - National Fuel Gas Code

	1.3 SUBMITTALS
	A. Submit in accordance with provisions of Section 220010.
	B. Product Data:  Provide data on pipe materials, pipe fittings, valves, specialties, and accessories. Provide manufacturers catalog information. Indicate valve data and ratings.


	PART 2 -  PRODUCTS
	2.1 SANITARY SEWER PIPING, BURIED
	A. Cast Iron Pipe: ASTM A74 service weight.
	1. Fittings: Cast iron.
	2. Joints: Hub-and-spigot, CISPI HSN compression type with ASTM C564 neoprene gaskets.

	B. PVC Pipe:  ASTM D2665 (if approved by local authority, Schedule 40, solid wall).
	1. Fittings:  PVC
	2. Joints:  ASTM D2855, solvent weld with ASTM D2564 solvent cement.
	3. Not allowed for kitchen piping.


	2.2 SANITARY SEWER PIPING, ABOVE GRADE, DRAIN AND VENT
	A. Cast Iron Pipe: ASTM A74, service weight.
	1. Fittings: Cast iron.
	2. Joints: ASTM C564, neoprene gasket system.

	B. Cast Iron Pipe: CISPI 301, hubless, service weight.
	1. Fittings: Cast iron.
	2. Joints: Neoprene gaskets and stainless-steel clamp-and-shield assemblies.

	C. PVC Pipe:  ASTM D2665 (If approved by local authority), schedule 40, solid wall.
	1. Fittings:  PVC.
	2. Joints:  ASTM D2855, solvent weld with ASTM D2564 solvent cement.
	3. Not allowed for installation in any ceiling plenum areas.
	4. Not allowed for kitchen piping upstream of the grease interceptor, except for sanitary vent piping not in a ceiling plenum area.


	2.3 WATER PIPING, ABOVE GRADE GROUND
	A. Copper Tubing: ASTM B88, Type L, hard drawn.
	1. Fittings: ASME B16.18, cast bronze or ASTM B16.22 wrought copper and bronze.
	2. Joints: ASTM B32, solder, (No lead) ASTM B828
	3. NSF 61-G


	2.4 CONDENSATE PIPING
	A. Copper Tube: ASTM B88, Type L hard drawn.
	1. Fittings: ASME B16.23, cast bronze or ASME B16.29, wrought copper.
	2. Joints: ASTM B32, solder, Grade 95TA.

	B. PVC Pipe: ASTM D2665 (concealed areas only) (PVC piping is not permitted in any type of plenum space)
	1. Fittings: PVC
	2. Joints: ASTM D2855, solvent weld.


	2.5 BALL VALVES
	A. Manufacturers:
	1. Up to and Including 3 Inches:
	a. Nibco
	b. Crane
	c. Stockham


	B. Up to and including 3": Bronze two-piece body, bronze ball, Teflon seats and stuffing box ring, lever handle with balancing stops, conventional port, solder, or threaded ends.
	C. Comply with NSF 61, Section 9.

	2.6 CLEANOUTS
	A. Manufacturers:
	1. Zurn
	2. Wade
	3. Smith
	4. Ancon

	B. Exterior Surfaced Areas:  Round heavy-duty dura-coated cast iron body with gas and watertight ABS tapered thread plug and round scoriated cover and frame, cast nickel bronze access frame and non-skid cover.
	C. Interior Finished Floor:  Dura-Coated cast iron, two-piece body with double drainage flange, weep holes, and adjustable nickel-bronze strainer, round with scoriated cover, with gas and watertight ABS tapered thread plug.
	D. Interior Finished Wall Areas: Line type with lacquered cast iron body and round epoxy coated gasketed cover, and round stainless-steel access cover secured with machine screw.

	2.7 HYDRANT (WH-1)
	A. Wall hydrants shall be Zurn #1320 encased non-freeze, anti-siphon, automatic draining type and shall have 3/4" solder inlet, 3/4" thread hose connection. Hydrants shall be constructed of copper casing, bronze interior parts with 1/2 turn ceramic di...

	2.8 FLOOR DRAIN (FD-1)
	A. Furnish and install floor drain model Z415B as manufactured by Zurn. Unit shall have durable cast iron body, nickel bronze adjustable strainer and inside caulk outlet. Contractor shall install with deep seal P-trap and Proset trap guard. Trap guard...

	2.9 WATER HAMMER ARRESTER
	A. Water hammer arresters shall be the Hydra-Rester as manufactured by Sioux Chief Manufacturing Company or equal. Arresters shall be of the piston type with a seamless, Type L copper chamber and have a permanent PSI air charge above a two O-ring pist...

	2.10 STEEL PRODUCTS
	A. All steel products shall be manufactured in the United States with US Steel only. Paperwork will be required as proof of compliance.

	2.11 APPROVED EQUALS
	A. The following are approved equals providing they meet specifications:
	1. Drains, Hydrants –Wade, Smith, Watts, Josam – US Steel Material Only.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that excavations are to required grade, dry, and not over-excavated.
	B. Ream pipe and tube ends. Remove burrs.
	C. Remove scale and dirt, on inside and outside, before assembly.
	D. Prepare piping connections to equipment with flanges or unions.

	3.2 INSTALLATION
	A. Install in accordance with manufacturer's instructions.
	B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.
	C. Route piping in orderly manner and maintain gradient.
	D. Install piping to conserve building space and not interfere with use of space.
	E. Group piping whenever practical at common elevations.
	F. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.
	G. Provide clearance for installation of insulation and access to valves and fittings.
	H. Provide access where valves and fittings are not exposed.
	I. Establish elevations of buried water piping outside the building to ensure not less than 3' of cover.
	J. Where pipe support members are welded to structural building framing, scrape, brush clean, and apply one coat of zinc rich primer to welding.
	K. Provide support for utility meters in accordance with requirements of utility companies.
	L. Install bell and spigot pipe with bell end upstream.
	M. Install valves with stems upright or horizontal, not inverted.
	N. Install unions downstream of valves and at equipment or apparatus connections.
	O. Install gate or ball valves for shut-off and to isolate equipment, part of systems, or vertical risers.
	P. Install ball valves for throttling, bypass, or manual flow control services.
	Q. Horizontal drainage lines shall be laid to a uniform pitch of 1/4" per foot, if practical, but in no case less than 1/8" to the foot, except where otherwise specifically detailed on the drawings. Each length of pipe and each fitting shall be inspec...
	R. Slope water piping and arrange to drain at low points.
	S. Cleanouts shall be installed where indicated on the drawings and at all bends, angles, upper terminals, and not over 50' apart in any lineal run of piping. All cleanouts shall be accessible.
	T. All horizontal sanitary vent piping shall be sloped a minimum of 1/4" per ft.
	U. All underground sanitary piping shall be minimum 2" size.
	V. Water hammer arrestors shall conform to ASSE 1010.
	W. All changes of directions hall be made with fittings per IPC (International Plumbing Code).
	X. Provide temperature and pressure relief valves per ANSI Z21.22.

	3.3 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM
	A. Prior to starting work, verify system is complete, flushed, and clean.
	B. Ensure PH of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or soda ash) or acid (hydrochloric).
	C. Inject disinfectant, free chlorine in liquid, powder, tablet, or gas form, throughout system to obtain 50 to 80 mg/L residual.
	D. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15% of outlets.
	E. Maintain disinfectant in system for 24 hours.
	F. If final disinfectant residual tests less than 25 mg/L, repeat treatment.
	G. Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.
	H. Take samples no sooner than 24 hours after flushing from outlets and from water entry and analyze in accordance with AWWA C651.

	3.4 OPERATING ADJUSTMENTS
	A. All flush valves shall be adjusted for quiet operation and to pass the required amount of water for the proper flushing action.

	3.5 TEST OF WATER SUPPLYING SYSTEM
	A. At the completion of the work, the water supply system must be tested to do a hydrostatic pressure of 50 pounds over the working pressure but not less than 100 pounds to the square inch.
	B. Any water piping run in chases, in walls, or in any way concealed by structural work must be tested to above pressure and proven tight before the pipes are concealed.

	3.6 TESTS OF PLUMBING AND DRAINAGE SYSTEMS
	A. The entire system of soil, waste, drain and vent piping must be tested with water or air, as hereinafter described, and proved tight to the satisfaction of representatives of Architect/Engineer before trenches are backfilled, or fixtures connected....
	B. When water is used for testing, the drainage system below ground floor shall be filled with water to top of a vertical section of pipe 10' high (except for clay pipe) temporarily connected to the highest point on the lines to be tested. The water s...
	C. All plumbing and drainage piping above the ground floor line must have the openings plugged where necessary and be filled with water to the level of the main roof or tops of vent pipes. The water shall be allowed to stand for at least 60 minutes fo...
	D. When air is used for testing, a pressure of not less than 20" of mercury must be maintained without pressure loss for at least 15 minutes. A mercury column gauge must be used in making air tests.



	26006 220440 Plumbing Fixtures & Equipment
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Sinks
	B. Water Closets
	C. Urinals
	D. Lavatories
	E. Mop Basins
	F. Electric Water Coolers
	G. Carriers

	1.2 SUBMITTALS
	A. Submit in accordance with provisions of Section 220010.
	B. Product Data:  Provide catalogue illustrations of fixtures, sizes, rough-in dimensions, utility sizes, trim, and finishes.


	PART 2 -  PRODUCTS
	2.1 LAVATORY (LV-1)
	A. Furnish and install wall hung Zurn Lavatory Model Z5350. Unit shall be vitreous china with front overflow, back and side splash shields, 19” x 17” bowl and faucet holes on 4" centers suitable for concealed arms. Provide a Carrier faucet. Unit shall...

	2.2 SINK (SK-1)
	A. Furnish and install Elkay stainless steel compartment Lustertone Sink Model #LRAD2521 (5-1/2" deep ADA) with 3 holes on 4" center, (5-1/2" deep ADA). Faucet shall be Delta #26C3945 cast deck mount faucet with 3" centers, 3 lever blade handles, heav...

	2.3 HANDICAPPED WATER CLOSET (WC-1, WC-2)
	A. Furnish and install Zurn Floor Mounted Top Spud Elongated Toilet Model Z5655-BWL (WC-2) and Z5665-BWL (WC-1). Units shall be vitreous china with siphon jet action, elongated bowl, 1-1/2" top spud, bolt caps, and be able to operate in the range of 1...

	2.4 URINAL (UR-1, UR-2)
	A. Furnish and install wall mounted urinal. Unit shall be Zurn Model Z5755-U with Zurn Model #Z6203PL-WS1 flush valve and wall hanger. Mount at height as shown on Architectural Drawings. Urinal UR-2 shall be standard height. Urinal UR-1 shall be ADA C...

	2.5 WATER COOLER (EWC-1)
	A. Furnish and install wall hung bi-level Halsey Taylor Barrier-Free Water Cooler(s) Model HTHBHVR8BL with capacity to cool at least 8 gph of water entering at 80 F and leaving at 50 F with room temperature of 90 F. Unit shall have built-in pressure r...
	B. The entire cooler shall be warranted for 5 years. Furnish in stainless steel finish.  Entire unit shall be “lead-free”. Unit shall meet ADA requirements. Mount at height per Architectural drawings.
	C. Water coolers shall be piped with inline water filter sized for unit.  Install filter in accessible location.
	D. Furnish and install with Model #98324C Cane Apron.

	2.6 SERVICE SINK (SS-1)
	A. Service sink shall be American Standard Akron Model 7695.008, enameled cast iron, (2) holes on 8” centers, wall hanger, rim guard, 3” Model 7798.030 cast iron P-trap with faucet Model 8341.076 exposed yoke wall mount utility faucet with vacuum brea...

	2.7 MOP BASIN (MB-1)
	A. Mop receptor shall be Model TSB3000 corner as manufactured by Fiat. Mop receptor shall be 24" x 24" x 12" (MB-1) terrazzo, floor mounted, with stainless steel shoulder caps. The drain body shall be factory installed stainless steel No. 302 with com...
	B. Furnish and install with Model #832-AA hose and hose bracket, #889-CC mop hanger and #E-77-AA vinyl bumper guard. Install with additional Faucet SF-1 at fixture.

	2.8 SERVICE FAUCET (SF-1)
	A. Furnish and install single faucet: American Standard Model 8354.112 with a 3/4" hose outlet, vacuum breaker, integral check valves, chrome finish and atmospheric backflow preventer.
	B. Field coordinate with Owner exact mounting height and location of faucet for use with cleaning chemical dispensing unit.

	2.9 ACCEPTABLE SUBSTITUTES:
	A. Water Closets, Urinals, Lavatories – American Standard, Kohler, Zurn
	B. Faucets – American Standard, Chicago Faucets, Speakman, Moen Commercial, Delta Commercial, T&S Brass
	C. Flush Valves – Sloan, Zurn
	D. Coolers – Elkay, Oasis, Halsey Taylor
	E. Seats – Beneke, Kohler, American Standard, Zurn
	F. Sinks – Kohler, Just


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that walls and floor finishes are prepared and ready for installation of fixtures.
	B. Verify that electric power is available and of the correct characteristics.

	3.2 PREPARATION
	A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture rough-in schedule for particular fixtures.

	3.3 INSTALLATION
	A. Install in accordance with manufacturer's instructions.
	B. Install each fixture with trap, easily removable for servicing and cleaning.
	C. Provide chrome plated rigid or flexible supplies to fixtures with stops, reducers, and escutcheons.
	D. Install components level and plumb.
	E. Install and secure fixtures in place.
	F. Seal fixtures to wall and floor surfaces with sealant as specified in Section 07900, color to match fixture.
	G. Solidly attach water closets to floor with lag screws.

	3.4 INTERFACE WITH OTHER PRODUCTS
	A. Review millwork shop drawings. Confirm location and size of fixtures and openings before rough-in and installation.

	3.5 ADJUSTING
	A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or overflow.

	3.6 CLEANING
	A. At completion clean plumbing fixtures and equipment.

	3.7 PROTECTION OF FINISHED WORK
	A. Protect finished Work.
	B. Do not permit use of fixtures.

	3.8 FIXTURE HEIGHTS
	A. Install fixtures to heights above finished floor as indicated on the Architectural Drawings.



	26006 230010 Mechanical General Provisions
	26006 230100 Mechanical General Equipment
	26006 230250 Insulation
	26006 230510 HVAC Piping & Specialties
	26006 230800 HVAC Commissioning
	SECTION 230800 - HVAC SYSTEMS COMMISSIONING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Related Sections:
	1. Section 019100 - Commissioning Requirements


	1.2 DESCRIPTION
	A. The HVAC systems to be commissioned are as follows:


	PART 2 -  PRODUCTS
	2.1 TEST EQUIPMENT
	A. The HVAC Contractor shall provide all standard testing equipment required to perform startup, initial checkout, and testing requirements of Division 23.
	B. The Controls Contractor shall provide all standard testing equipment required to test the Building Automation and Automatic Temperature Control System (BAS), including calibration of valve and damper actuators and all sensors. Trend logs for functi...
	C. All testing equipment shall be of sufficient quality and accuracy to test and/or measure system performance with the following tolerances. Temperature sensors and digital thermometers shall have a certified calibration within the past year to an ac...


	PART 3 -  EXECUTION
	3.1 RESPONSIBILITIES
	A. HVAC and TAB Contractors:  The commissioning responsibilities applicable to each of the HVAC and TAB Contractors of Division 23 are as follows:
	1. Construction and Acceptance Phases:
	a. Attend the initial commissioning meeting conducted at the start of construction, the commissioning meeting held 30 days prior to startup of the primary equipment, and all commissioning team meetings.
	b. Provide one copy of approved shop drawings, sequence of operations and startup reports for all commissioned equipment to the CA.  Supplement the shop drawing data with the manufacturer’s installation and start-up procedures. This material should be...
	c. The Operation and Maintenance Manuals shall be submitted to the CA prior to the start of training (3 weeks before start-up and training and at least 60 days before substantial completion).
	d. During the startup and initial checkout process, execute all portions of the manufacturer’s start-up checklists, for all commissioned HVAC equipment.
	e. Perform and clearly document all completed startup, pre-functional checklists, and system operational checkout procedures, providing a copy to the CA.
	f. The CA writes, coordinates, witnesses, and conducts functional performance test procedures. Contractors for each trade shall provide the necessary support to the CA to complete functional testing.
	g. Address current A/E punch list items and Commissioning corrective action items before functional testing. Air TAB shall be completed with discrepancies and problems remedied before functional testing of the respective air related systems.
	h. Provide skilled technicians to execute starting of equipment and to perform tests in accordance with all Division 23 sections. Where specified, startup shall be performed by a factory authorized service representative. Ensure that they are availabl...
	i. Correct deficiencies (differences between specified and observed performance) as interpreted by the CA and A/E and retest the equipment.
	j. Provide training of Owner’s operating staff as specified in Division 23 Sections. Use expert qualified personnel.
	k. Coordinate with equipment manufacturers to determine specific requirements to maintain the validity of the warranty.

	2. Warranty Period:
	a. Correct deficiencies and make necessary adjustments to O&M manuals for applicable issues identified in any seasonal testing.


	B. HVAC Contractor:  The responsibilities of the HVAC Contractor, during construction and acceptance phases in addition to those listed in (A) are:
	1. Provide startup for all HVAC equipment.
	2. Calibrations:  The HVAC CONTRACTOR is responsible to calibrate all factory installed sensors and actuators. Sensors installed in the unit at the factory with calibration certification provided need not be field calibrated by the HVAC CONTRACTOR.
	3. Supervise all commissioning activities executed by subcontractors, including the Controls Contractor.
	4. List and clearly identify on the as-built duct and piping drawings the locations of all fire dampers, duct detectors, temperature sensors, relative humidity sensors, static and differential pressure sensors (air and building pressure).


	3.2 SUBMITTALS
	A. The Contractor shall send one copy of product data, shop drawings and similar submittals to the CA at the same time they are submitted to the A/E. The CA will review the submittals and provide any comments to the A/E for inclusion in their comments...

	3.3 STARTUP
	A. The HVAC and TAB Contractors shall follow the start-up and initial checkout procedures listed in the Responsibilities list in this section. Equipment start-up is required to complete systems and sub-systems, so they are fully functional, in complia...
	B. Testing is intended to begin upon completion of a system. Refer to Section 019100 for additional information related to scheduling.

	3.4 TESTS
	A. The HVAC Contractor shall provide the necessary support to the CA to complete functional testing. The HVAC Contractor shall fully test and verify all aspects of the controls work on a system operational basis for all, features and functions specifi...
	1. Verify functionality and compliance with the basis of design for each individual sequence module in the sequence of operations. Verify proper operation of all control strategies, energy efficiency and self-diagnostics features by stepping through e...
	2. Verify operation of systems and components that may be impacted during low, normal, and high load conditions and during combinations of environmental and interacting equipment conditions that could reasonably exist and potentially result in adverse...
	3. Verify all alarm and high and low limit functions and messages generated on all points with alarm settings.
	4. Verify integrated performance of all components and control system components, including all interlocks and interactions with other equipment and systems.
	5. Verify shutdown and restart capabilities both for scheduled and unscheduled events (e.g. power failure recovery and normal scheduled start / stop).
	6. Verify proper sequencing of heat transfer elements as required to prevent simultaneous heating and cooling, unless specifically required for dehumidification operation.
	7. Verify system response and stability of control loops under different load conditions and determine if additional loop tuning is required by the Controls Contractor.
	8. When applicable, demonstrate a full cycle from ‘off’ to ‘on’ and ‘no load’ to ‘full load’ and then to ‘no load’ and ‘off’.
	9. Verify time of day schedules and setpoints.
	10. Verify all energy saving control strategies.
	11. Verify that all control system graphics are representative of the systems and that all points and control elements are in the same location on the graphic as they are in the field.
	12. Verify operator control of all adjustable control system points including proper access level as agreed to during the controls system demonstration.

	B. In addition to specific details, and/or standards referenced for acceptance testing indicated in other Division 23 sections, the following common acceptance criteria apply to all mechanical equipment, assemblies, and features:
	1. For the conditions, sequences and modes tested, the equipment, integral components and related equipment shall respond to varying loads and changing conditions and parameters appropriately as expected, according to the sequence of operation, as spe...
	2. Systems shall accomplish their intended function and performance (e.g. provide supply air and water at designated temperature and flow rate, etc., and maintain space conditions in terms of air temperature, relative humidity, and CO2 concentration) ...
	3. Control loops shall be stable under all operating conditions. Control loops shall exhibit a quarter decay ratio type responses to a step change or other upset and return to stable operation in a time frame that is reasonable and realistic for the s...
	4. All safety trips shall require a manual reset to allow a system restart, unless otherwise explicitly stated in the specified sequence of operation.
	5. Resetting a manual safety shall result in a stable, safe, and predictable return to normal operation by the system.
	6. Safety circuits and permissive control circuits shall function in all possible combinations of selector switch positions (hand, auto, inverter, bypass, etc.).
	7. Additional acceptance criteria will be defined by the CA when detailed tested procedures are developed.

	C. At the CA’s discretion, if large numbers or repeated deficiencies are encountered, the CA shall suspend functional testing until the Contractor corrects the deficiencies and troubleshoots all remaining systems at issue on their own. The Contractor ...

	3.5 WRITTEN WORK PRODUCTS
	A. Written work products of Contractors will consist of the filled-out start-up, initial checkout, pre-functional checklists, and test documentation in accordance with all Division 23 sections.


	END OF SECTION 230800

	26006 230835 HVAC Equipment
	26006 230860 Ventil Equip
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Rooftop Centrifugal Exhausters

	1.2 REFERENCES
	A. AMCA 99 - Standards Handbook.
	B. AMCA 210 - Laboratory Methods of Testing Fans for Rating Purposes.
	C. AMCA 261 - Directory of Products Licensed to Bear the AMCA Certified Ratings Seal.
	D. NFPA 70 - National Electrical Code.
	E. UL 705 - Power Ventilators.

	1.3 SUBMITTALS
	A. Submit in accordance with provisions of Section 230010.
	B. Product Data: Literature shall be provided that indicates dimensions, operating and shipping weights, capacities, ratings, fan performance, filter information, factory supplied accessories, electrical characteristics and connection requirements. In...
	C. Shop Drawings: Unit drawings shall be provided that indicate assembly, unit dimensions, construction details, clearances, and connection details. Computer generated fan curves for each fan shall be submitted with specific design operation point not...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURER:
	1. Greenheck
	2. Cook
	3. PennBarry
	4. Acme
	B. Furnish and install rooftop centrifugal exhausters. Unit shall be direct drive or belt-drive as indicated. Housing shall be heavy gauge spun aluminum, weatherproof, with integral shield. Fan wheel shall be of centrifugal design, statically and dyna...
	C. Fan shall be mounted on Roof Curb furnished and installed by this Contractor.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install in accordance with manufacturer's instructions.
	B. Secure roof exhausters with lag screws to roof curb.
	C. Extend ducts to roof exhausters into roof curb.
	D. Install flexible connections where indicated.
	E. Provide sheaves required for final air balance.
	F. Install backdraft dampers on inlet to roof exhausters.
	G. Provide backdraft dampers on outlet from cabinet and ceiling exhauster fans and as indicated.
	H. Do not operate fans for any purpose until ductwork is clean, filters in place, bearings lubricated, and fan has been test run under observation.

	3.2 EXAMINATION AND COORDINATION
	A. General: Install energy recovery units in accordance with manufacturer’s installation instructions. Install units plumb and level, firmly anchored in locations indicated, and maintain manufacturer’s recommended clearances.
	B. Connections: Install piping and ductwork to allow service and maintenance.
	C. Cleaning
	1. After completing system installation and testing, inspect exposed finishes. Clean and remove burrs and construction debris, repair damaged finishes.
	2. Vacuum equipment interior to remove foreign material and construction dirt and dust. Vacuum clean fan wheel, fan cabinet, and coils.

	D. Field Quality Control and Testing: Operational Test: Upon completion of inspection, testing, and start-up, test system for proper operation and system capacity. Repair malfunctions and/or replace components. Re-test equipment until proper operation...
	E. Start-Up: Provide services of a factory trained representative to start-up equipment. Contractor shall assist and cooperate with factory representative as required. Coordinate start-up with TAB & ATC Contractors. Start-up equipment in accordance wi...
	1. Ensure filters are installed prior to initial start-up; do not start-up or operate equipment without filters in place. Filters shall remain in place through the duration of construction
	2. Provide and install new filters upon turnover to Owner
	3. Test controls and demonstrate compliance with requirements. Replace damaged or malfunctioning controls and equipment.

	F. Training: Provide services of manufacturer’s service representative to instruct Owner’s personnel in operation and maintenance of rooftop air handling units. Training to include start-up and shut-down, servicing, and preventative maintenance schedu...
	G. Demonstration: After completion of inspections, installation, and testing, Contractor shall perform the following demonstration inspections and tests in the presence of the Engineer and Owner.
	1. Verification of proper installation
	2. System functional and safety tests
	3. System operation tests




	26006 230890 Ductwork Systems
	26006 230990 TAB
	26006 260010 Electrical General Requirements
	PART 1 -  GENERAL
	1.1 GENERAL
	A. Drawings and General Provisions of the Contract, including General and Supplementary Conditions and Division 1 Specifications, apply to all Division 26, 27 & 28 Specification Sections.

	1.2 SCOPE OF PROJECT
	A. Provide a complete and operating electrical installation in accordance with these specifications and accompanying contract drawings. This includes all required labor, materials, apparatus, and supervision.

	1.3 DESCRIPTIONS OF BASE BID AND ALTERNATE BID
	A. Refer to Section 012300.

	1.4 UNIT PRICE ITEMS
	A. Refer to Section 012129 and 012200.

	1.5 RULES AND REGULATIONS
	A. Perform in accordance with the rules and regulations of the National Electrical Code (NEC), International Building Code (IBC) and other Codes and Standards cited in this specification and the requirements of the utility companies serving the projec...
	B. Certificates of Approval in triplicate, for rough and finished wiring, from a Certified Inspection Service must be delivered to the Engineer before final payment can be authorized.
	C. Perform all work in accordance with the rules and regulations of the Pennsylvania Department of Labor and Industry, Federal Department of Labor (Occupational Safety and Health Administration) and any other national, state, or local authority having...
	D. Perform all Construction, design, fabrication, tests, rating, and installation in compliance with the regulations of all local, state, or national agencies having jurisdiction over the project. Pay all costs involved in work necessary to comply wit...
	E. The Contractor assumes all responsibility and liability for any code violations, damage or injury which occurs as a result of a deviation from or a change to the requirements of these plans and specifications which has not been approved in writing ...
	F. Consider the National Electrical Code, and the other codes and standards cited herein as providing the minimum construction standards for this project. Conform to all additional requirements and limitations contained in these plans and specificatio...
	G. The intent of these drawings and specifications is to define the scope-of-work and standards of quality for the project. The Contractor is responsible for understanding and following the requirements of the codes and standards referenced by these d...

	1.6 DEFINITIONS
	A. General - Basic Contract definitions are included in the Conditions of the Contract.
	B. Indicated - The term indicated refers to graphic representations, notes, or schedules on the Drawings, or other Paragraphs or Schedules in the Specifications, and similar requirements in the Contract Documents. Terms such as shown, noted, scheduled...
	C. Directed - Terms such as directed, requested, authorized, selected, approved, required, and permitted mean directed by the Architect, requested by the Architect, and similar phrases.
	D. Approved - The term approved, when used in conjunction with the Architect's action on the Contractor's submittals, applications, and requests, is limited to the Architect's duties and responsibilities as stated in the Conditions of the Contract.
	E. Regulation - The term regulation includes laws, ordinances, statutes, and lawful orders issued by authorities having jurisdiction, as well as rules, conventions, and agreements within the construction industry that control performance of the Work.
	F. Furnish - The term furnish means supply and deliver to the Project Site, ready for unloading, unpacking, assembly, installation, and similar operations.
	G. Install - The term install describes operations at the Project site including the actual unloading, unpacking, assembly, erection, placing, anchoring, applying, working to dimension, finishing, curing, protecting, cleaning, and similar operations.
	H. Provide - The term provide means to furnish and install, complete and ready for the intended use.
	I. Contractor - The Contractor or Electrical Contractor - The term means the Contractor responsible for all work under this Division.
	J. Installer - An installer is the Contractor, or another entity engaged by the Contractor, either as an employee, subcontractor, or contractor of lower tier, to perform a particular construction activity, including installation, erection, application...
	1. The term experienced, when used with the term installer, means having a minimum of five previous projects similar in size and scope to this Project, being familiar with the special requirements indicated, and having complied with requirements of th...
	2. Trades - Using terms such as carpentry is not intended to imply that certain construction activities must be performed by accredited or unionized individuals of a corresponding generic name, such as carpenter. It also does not imply that requiremen...
	3. Assigning Specialists - Certain Sections of the Specifications require that specific construction activities be performed by specialists who are recognized experts in those operations. The specialists must be engaged for those activities, and their...
	a. This requirement is not to be interpreted to conflict with enforcing building codes and similar regulations governing the Work. It is also not intended to interfere with local trade union jurisdictional settlements and similar conventions.


	K. Project Site is the space available to the Contractor for performing construction activities either exclusively or in conjunction with others performing other work as part of the Project. The extent of the Project site is shown on the drawings and ...
	L. Testing Agencies - A testing agency is an independent entity engaged to perform specific inspections or tests, either at the Project Site or elsewhere, and to report on and, if required, to interpret results of those inspections or tests.
	M. AHJ – Authority(ies) Having Jurisdiction
	N. Abbreviations and Names - Trade association names and titles of general standards are frequently abbreviated. The following acronyms or abbreviations, as referenced in Contract Documents, are defined to mean the associated names.
	1. AAHTO American Association of State Highway and Transportation Officials
	2. ACI   American Concrete Institute
	3. AISC  American Institute of Steel Construction
	4. AISI  American Iron and Steel Institute
	5. ANSI  American National Standards Institute
	6. ASTM  American Society for Testing and Materials
	7. AWS  American Welding Society
	8. CBM  Certified Ballast Manufacturers Assoc.
	9. CRSI  Concrete Reinforcing Steel Institute
	10. EIA  Electronic Industries Assoc.
	11. ETL  ETL Testing Laboratories Inc.
	12. FM  Factory Mutual Research Organization
	13. ICEA  Insulated Cable Engineers Association, Inc.
	14. IEC  International Electrotechnical Commission
	15. IEEE  Institute of Electrical and Electronic Engineers
	16. IESNA  Illuminating Engineering Society of North America
	17. IMSA  International Municipal Signal Association
	18. ISA  Instrument Society of America
	19. LPI  Lighting Protection Institute
	20. NEC  National Electrical Code
	21. NECA  National Electrical Contractors Assoc.
	22. NEMA  National Electrical Manufacturers Assoc.
	23. NETA  International Electrical Testing Assoc.
	24. NFPA  National Fire Protection Assoc.
	25. UL  Underwriters Laboratories, Inc.

	O. Federal Government Agencies - Names and titles of federal government standard- or Specification-producing agencies are often abbreviated. The following acronyms or abbreviations referenced in the Contract Documents indicate names of standard- or Sp...
	1. CFR Code of Federal Regulations
	2. EPA Environmental Protection Agency
	3. FAA Federal Aviation Administration (US Department of Transportation)
	4. FCC Federal Communications Commission
	5. FS Federal Specification (from GSA); Specifications Unit (WFSIS)
	6. MIL Military Standardization Documents (US Department of Defense)
	7. Naval Publications and Forms Center
	8. OSHA Occupational Safety and Health Administration (US Department of Labor)
	9. REA Rural Electrification Administration (US Department of Agriculture)


	1.7 DRAWINGS
	A. The accompanying drawings are a part of the contract documents and are intended to show approximate and relative locations of services and equipment. Do not scale drawings to determine exact positions, locations, and clearances.
	B. Due to the diagrammatic layout and small scale of the drawings exact dimensions are not shown. Coordinate location and position of equipment with all other trades and the Engineer. Bring any discrepancies or interferences to the attention of the Ar...
	C. All drawings and specifications pertaining to general construction, plumbing, HVAC, kitchen, electrical and other work shall be carefully examined. Where physical interferences with his work occur because of his failure to coordinate with other tra...
	D. The following electrical abbreviations may or may not be used on this project:
	A  Amperes
	AC  Ceiling/Rooftop Air Conditioner
	AF  Amp Fuse
	AFC  Above Finished Ceiling
	AFF  Above Finished Floor
	AFG  Above Finished Grade
	AH  Air Handler
	AHAP  As High As Possible
	AIC  Asymmetric Interrupting Current
	APMP  Area Protection Monitor Panel
	ARCH  Architect
	AT  Amp Trip
	ATS  Automatic Transfer Switch
	B  Boiler
	BD  Bus Duct
	BFC  Below Finished Ceiling
	BH  Baseboard Heater
	C  Conduit
	CH  Cabinet Heater / Chiller
	CHL  Chiller
	CP  Circulating Pump
	CT  Cooling Tower
	CU  Condensing Unit
	DB  Direct Burial
	DEH  Dehumidifier
	DH  Duct Heater
	DWG  Drawing
	DWGS  Drawings
	EC  Electrical Contractor
	ECB  Enclosed Circuit Breaker
	ECH  Electric Cabinet Heater
	EDH  Electric Duct Heater
	EL  Elevation
	ELEV  Elevator
	EM  Emergency
	EMT  Electrical Metallic Tubing
	ETR  Existing To Remain
	EWC  Electric Water Cooler
	EX   Existing or Existing To Remain, U.O.N.
	EXR  Existing To Be Removed, U.O.N.
	FA  Fire Alarm
	FAAP  Fire Alarm Annunciator Panel
	FACP  Fire Alarm Control Panel
	FAEP  Fire Alarm Extender Panel
	FC  Fan Coil
	FD   Fire Damper
	FPV  Fan Powered Variable Air Volume
	FDS  Fused Disconnect Switch
	FIN. FL. Finished Floor
	FIN.GR. Finished Grade
	FPC  Fire Protection Contractor
	GALV  Galvanized
	GC  General Trades Contractor
	GEN  Generator
	GND  Ground
	GRC  Galvanized Rigid Steel Conduit
	GRD  Ground
	HH  Handhole
	HP   Heat Pump
	HRU  Heat Recovery Unit
	HWH  Hot Water Heater
	IDF  Intermediate Distribution Frame (Data) / Floor Distributor
	IMC  Intermediate Steel Conduit
	JB  Junction Box
	KEC  Kitchen Equipment Contractor
	KVA  Kilovolt Amperes
	KW  Kilowatts
	MC  Mechanical Contractor
	MCB  Main Circuit Breaker
	MDF  Main Distribution Frame (Data) / Building Distributor
	MDP  Main Distribution Panel
	MH   Manhole
	MFS  Main Fused Switch
	MLP  Main Lug Only
	MTGB  Main Telecommunication Grounding Busbar
	MTD  Mounted
	MTS  Manual Transfer Switch
	N  Neutral / Grounded Conductor
	NATS  Non-automatic Transfer Switch
	N/E  Normal-Emergency
	NEC  NFPA 70 – National Electrical Code
	NIC  Not In Contract
	NFDS  Non-fused Disconnect Switch
	NL  Nightlight
	PB  Pull Box
	PC  Plumbing Contractor
	PH  Phase
	PNL  Panelboard
	PTAC  Packaged Through-the-wall Air Conditioner
	RC  Rigging Contractor (Theatrical)
	(REF)  Item Shown For Reference Purposes Only, Not Provided by EC, U.O.N.
	REF.  Refrigerator
	REFRIG Refrigerator
	RFG  Refrigerator
	RTU  Roof Top Unit
	SD  Smoke Damper
	SF  Supply Fan
	SWB  Switchboard
	TBB  Telecommunication Backbone
	TC  Telecommunication/Low Voltage/Systems Contractor
	TGB  Telecommunication Ground Busbar
	TVSS  Transient Voltage Surge Suppression
	TYP  Typical
	UH  Unit Heater
	UG  Underground
	U.O.N. Unless Otherwise Noted
	UON  Unless Otherwise Noted
	UV  Unit Ventilator
	V  Volts
	VA   Variable Air Volume Box
	VAV  Fan-powered Variable Air Volume Box
	VS  Ventilating and Supply Unit
	W  Wire
	WC  Water Cooler
	WG  Wire Guard
	WH  Wall Heater
	WP  Weatherproof / Weather Protected
	XFMR  Transformer


	1.8 SUBMITTAL OF SHOP DRAWINGS FOR REVIEW
	A. Submit shop drawings with a letter of transmittal to the Architect per requirements of the General Conditions and Architects instructions.
	B. Properly prepare submittals before transmitting to the designated reviewer.
	1. Prepare an individual submittal package for each related group of materials.
	2. Refer to individual 260000 Sections for materials to be submitted for review and approval.
	3. Collate all items to be submitted as required by Division 1 consisting of one copy of each item. Permanently bind together by staples or other means all pages in each set.
	4. Bind with each set a typed cover sheet showing the date, project name, project location, Engineer's name, Contractor's name, Specification Section, and an index of all items included.
	5. Provide space on the cover sheet for the approval stamps of the Subcontractor, Contractor, Engineer, and Architect. Apply Contractor’s stamp, signed or initialed certifying that review, approval, verification of Products required, field dimensions,...
	6. Clearly mark each page in the submittal set to show the manufacturer's name.
	7. When a page shows more than one item or catalog number, mark the item and catalog number which is proposed for use. Show all accessories, options and appurtenances which are required or which the Contractor desires to use.
	8. Improperly prepared submissions will be returned without action.

	C. All disapproved submittals shall be corrected as directed by the Architect/Engineer and resubmit the same quantity as originally submitted until approved. No work involving any materials or equipment covered by shop drawings shall be started until ...
	D. All items requiring shop drawing review shall not be installed until final approval has been given by the Architect/Engineer.

	1.9 SUBSTITUTIONS
	A. All substitutions must be submitted in accordance with Division 1 requirements.
	B. Substitutions submitted not in accordance with Division 1 requirements will be returned without review.
	C. All costs involved in changes in the building, to the equipment, to the arrangement of equipment, or to the work performed or to be performed under other sections of the specifications, due to the substitution of equipment in lieu of that shown on ...

	1.10 SUBMITTALS FOR CLOSEOUT
	A. Record Drawings: Maintain one set of marked-up paper copies of the Contract Drawings and Shop Drawings, incorporating new and revised drawings as modifications are issued.
	1. Preparation: Mark record prints to show the actual installation where installation varies from that shown originally. Require individual or entity who obtained record data, whether individual or entity is Installer, Subcontractor, or similar entity...
	a. Give particular attention to information on concealed elements that would be difficult to identify or measure and record later.
	b. Accurately record information in an acceptable drawing technique.
	c. Record data as soon as possible after obtaining it.
	d. Record and check the mark-up before enclosing concealed installations.

	2. Content: Types of items requiring marking include, but are not limited to, the following:
	a. Addendum Changes
	b. Dimensional changes to Drawings.
	c. Revisions to details shown on Drawings.
	d. Depths of foundations below first floor.
	e. Locations and depths of underground utilities.
	f. Revisions to routing of cable tray and conduits.
	g. Revisions to electrical circuitry.
	h. Actual equipment locations.
	i. Locations of concealed internal utilities.
	j. Changes made by Change Order or Construction Change Directive.
	k. Changes made following Architect’s written orders.
	l. Details not on the original Contract Drawings.
	m. Field records for variable and concealed conditions.
	n. Record information on the Work that is shown only schematically.

	3. Mark the Contract Drawings and Shop Drawings completely and accurately. Use personnel proficient at recording graphic information in production of marked-up record prints.
	4. Mark record sets with erasable, red-colored pencil. Use other colors to distinguish between changes for different categories of the Work at same location.
	5. Mark important additional information that was either shown schematically or omitted from original Drawings.
	6. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and similar identification, where applicable.
	7. Provide one (1) hard copy and one (1) PDF electronic file on digital media acceptable to Architect/Engineer for Owner. Provide one (1) additional PDF electronic file for the Engineer.

	B. O&M Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic PDF file for each manual type required.
	1. Electronic Files: Use electronic files prepared by manufacturer where available. Where scanning of paper documents is required, configure scanned file for minimum readable file size.
	2. File Names and Bookmarks: Enable bookmarking of individual documents based upon file names. Name document files to correspond to system, subsystem, and equipment names used in manual directory and table of contents. Group documents for each system ...
	3. Provide two (2) copies of the PDF electronic files on digital media acceptable to Architect/Engineer. One copy shall be for the Owner and the other shall be for the Engineer.

	C. O&M Manuals, Paper Copy: Submit manuals in the form of hard copy, bound and labeled volumes.
	1. Binders: Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness necessary to accommodate contents, sized to hold 8-1/2" x 11" paper; with clear plastic sleeve on spine to hold label describing contents and with pockets inside cover...
	a. If two or more binders are necessary to accommodate data of a system, organize data in each binder into groupings by subsystem and related components. Cross-reference other binders, if necessary, to provide essential information for proper operatio...
	b. Identify each binder on front and spine, with printed title “OPERATION AND MAINTENANCE MANUAL”, Project title or name, and subject matter of contents. Indicate volume number for multiple-volume sets.

	2. Dividers: Heavy-paper dividers with plastic-covered tabs for each section of the manual. Mark each tab to indicate contents. Include typed list of products and major components of equipment included in the section on each divider, cross-referenced ...
	3. Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose diagnostic software storage media for computerized electronic equipment.
	4. Supplementary Text: Prepared on 8-1/2" x 11" white bond paper.
	5. Drawings: Attach reinforced, punched binder tabs on drawings and bind with text.
	a. If oversize drawings are necessary, fold drawings to same size as text pages and use as foldouts.
	b. If drawings are too large to be used as foldouts, fold and place drawings in labeled envelopes and bind envelopes in rear of manual. At appropriate locations in manual, insert typewritten pages indicating drawing titles, descriptions of contents, a...

	6. Provide three (3) hard copies for Owner. Submit to Architect/Engineer for review and approval.

	D. The Contractor shall submit 3 copies of the final wiring certificates.
	E. The Contractor shall submit a copy of the Project Warranty

	1.11 WARRANTY
	A. The Contractor shall submit the following guarantee:
	1. Written one (1) year full warranty guarantees shall be submitted for the entire electrical installation installed under this project (except lamps). The warranty shall begin at substantial completion of the project. If the manufacturer’s warranty b...
	2. Where defects in the material, equipment and/or workmanship become evident within this guarantee period, the Contractor shall be responsible for providing new manufacturer approved material and equipment, and/or correcting the defective workmanship...


	1.12 INSPECTION
	A. Inspections of electrical work will be made by an agency hired by the Contractor.
	B. Contractor shall pay all inspection fees and submit 3 copies of final wiring certificates to Architect.

	1.13 VISIT TO THE SITE
	A. Prior to submission of bid, the Contractor is required to visit the site to become acquainted with existing conditions. Bids as submitted will be interpreted to include all costs and changes made necessary by such conditions. Refer to the pre-bid m...

	1.14 COORDINATION OF WORK
	A. Coordination and meetings: Coordinate the installation of all interior and exterior products and systems specified for this construction project including those specified under multiple prime contracts in accordance with Division 1.
	B. Coordination with Various Trades: Contractor shall coordinate space and installation requirements of all work, including underground utilities, which is indicated diagrammatically on drawings, with the project manager, respective contractors, and U...
	C. The Contractor shall prepare dimensioned arrangement drawings at a scale of (1/4" - 1") to be utilized by all contractors for coordination. Each contractor shall be required to, and responsible for, adding their respective work to those coordinatio...

	1.15 LOCATION OF EQUIPMENT AND OUTLETS
	A. Request detailed and specific information regarding the locations of all equipment as the final location may differ from that indicated on the drawings.

	1.16 MATERIAL QUALITY
	A. Use the best grade and quality items in commercial practice. Provide the manufacturer's name, address, and catalog number on a plate securely affixed in a convenient place. All electrical equipment or apparatus of any one system must be the product...
	B. Furnish products listed and classified by Underwriters Laboratories, Inc., or other testing firms acceptable to the authority having jurisdiction.

	1.17 WORKMANSHIP
	A. Execute all work utilizing qualified and competent employees in a manner consistent with good workmanship. Install all equipment in accordance with Engineer's approved shop drawings and manufacturer's recommendations.
	B. Firmly support and secure to the building construction all materials and equipment. Use only approved hardware and methods as described in these Specifications.

	1.18 PROTECTION OF EQUIPMENT AND MATERIALS
	A. Responsibility for care and protection of electrical work rests with Contractor until it has been tested and accepted. Refer also to specific requirements in each section of this specification.

	1.19 SCAFFOLDING AND HOISTING
	A. The Contractor shall furnish and erect all scaffolding, hoists, shoring, platforms, railings, ladders, and other devices required by local, state, and federal laws to install all systems and equipment. Scaffolding and all other equipment shall be r...
	B. Contractor shall hoist or rig his own material and equipment into place or arrange for the rigging of it by others at his expense.

	1.20 FOREMAN
	A. Contractor must provide a competent foreman, subject to approval of the Architect. The foreman shall be deemed the agent of the Contractor and must be on duty at the building during all working hours.
	B. Any instructions or notices given to the foreman shall have the same force as if given to the Contractor in person.

	1.21 PAINTING
	A. All painting of electrical components and materials in finished area will be done under the general construction contract. If electrical components are installed after the area is painted or if no painting is scheduled by the General Contractor, th...
	B. Factory painted and galvanized finishes which are damaged before the Owner occupies the building shall be repaired with matching paint or cold galvanizing compound respectively. Touch-up of factory finishes shall be done by the Electrical Contractor.

	1.22 CUTTING AND PATCHING
	A. This Contractor shall be responsible for all cutting and patching required for installation of work on this project. Cutting and patching methods shall conform to the requirements for new construction contained in other sections of this specification.
	1. Patching in surfaces that will remain visible when the project is finished shall be identical in appearance to the undisturbed surface.
	2. Patches in fire rated walls, ceilings and floors shall maintain the fire rating of these barriers by use of approved materials including special fire rated sealing compounds or materials identical to the barrier materials. Refer to the Architectura...
	3. Refer to Division 1 for additional requirements.


	1.23 WORK SEQUENCE
	A. Refer to Architectural Drawings and Specifications for Phasing Requirements for this Project and the approved Contractors Phasing Schedule. This Contractor shall plan and coordinate his work in accordance with those requirements. Provide any and al...

	1.24 CLEANING AND FINISHING
	A. After all tests have been made and the system proven satisfactory to the Architect, the Contractor shall go over the entire project, clean all equipment and material installed by him, and leave in a clean and working condition.

	1.25 PERFORMANCE OF EQUIPMENT
	A. Provide materials, equipment, and appurtenances of any kind, shown on the drawings, hereinafter specified, or required for the completion of the work in accordance with the intent of these specifications, which are completely satisfactory and accep...
	B. Replace any materials, equipment, or appurtenances, the operation, capacity, or performance of which does not comply with the drawings and/or specification requirements or which is damaged prior to acceptance by the Owner with proper and acceptable...

	1.26 ACCESS
	A. Furnish and erect all scaffolding and ladders required in the installation of wiring, equipment, and fixtures.

	1.27 INSERTS
	A. Where desired in cast in place concrete, provide and install inserts of an approved type. Where two or more parallel conduits are installed, continuous inserts may be used. Where required to distribute the load on the inserts, install a piece of re...

	1.28 ACCESS PANELS
	A. Provide panels with fire ratings equal to the surface in which they are installed and be 12" x 12" or 4" larger than each dimension of the enclosed box, whichever is greater.

	1.29 TESTING, ADJUSTING, AND BALANCING
	A. Make all connections at panels and switches; make all splices and taps. Install fuses in all fuse holders. Complete all circuits from power sources to loads at the time of final inspection.
	B. Upon completion of the work, test all parts of the electrical installation to ensure that it is free of unwanted grounds and other defects. Preliminary testing with continuity meters will be permitted but will not be accepted in obtaining final res...
	C. Check load balance and rearrange connections so that the KW demand on each of the phase conductors does not vary by more than 10%.
	D. Set all overload devices, including equipment furnished under other contracts, and adjust to suit the load conditions. Make selections in accordance with NEC requirements and manufacturer’s instructions.
	E. Ensure that all covers, closures, doors, and plates are in place.
	F. Ensure that all trims and covers are adjusted to be parallel or perpendicular to building lines, tight against surrounding architectural finishes, and devices are set flush.
	G. Check devices and controls for proper mechanical and electrical operation and set to normal or appropriate positions at the time of contract closeout.

	1.30 EXAMINATION OF CONTRACT DOCUMENTS
	A. Carefully examine the architectural, civil, structural, heat-ventilating - air conditioning, plumbing and sprinkler drawings. If any discrepancies occur between the drawings or between the drawings and the specifications, report such discrepancies ...
	B. Report any discrepancies prior to the submission of bid. In the event such discrepancies are not reported and claims for extra charges to the contract result, such claims will be allocated to and paid for by the Contractor, who, in the opinion of t...

	1.31 EQUIPMENT WIRING - GENERAL
	A. Unless otherwise mentioned herein or shown on the drawings, provide power wiring to all equipment, associated controls, and appurtenances. Refer to Specifications Section 260180 for further information on equipment provided under the electrical and...

	1.32 TEMPORARY FACILITIES
	A. Provide temporary electric and lighting as required by Division 1.


	PART 2 -  PRODUCTS – NOT USED
	PART 3 -  EXECUTION
	3.1 MOUNTING HEIGHTS AND LOCATION
	A. Outlets, controls, and system components shall be mounted at the heights listed below unless otherwise indicated. Heights shall be measured to the centerline of the box from the finished floor unless otherwise noted.
	1. Wall Switches: 42"
	2. Receptacle Outlet (General): 1'-6" unless indicated otherwise
	3. Receptacle Outlet (Mechanical, Storage, Electrical, Unfinished Rooms): 42"
	4. Telephone Outlet: 1'-6" unless indicated otherwise
	5. Data Outlet: 1'-6" unless indicated otherwise
	6. Fire Alarm Devices: Refer to Fire Alarm Section.
	7. Receptacles above counters or benches with full height or no backsplashes: 0'-8" above countertop.
	8. Water Cooler Outlet: Verify location and mounting height with Plumbing Contractor before roughing-in.

	B. Equipment shall be mounted as follows:
	1. Safety Switches:  5'-0" to top of enclosure.
	2. Enclosed Circuit Breakers:  5'-0" to top of enclosure.
	3. Enclosed Motor Controllers:  5'-0" to top of enclosure.
	4. Enclosed Contactors: 5'-0" to top of enclosure.
	5. Time Controls: 5'-0" to top of enclosure.
	6. Combination Starters: 5'-6" – 6'-0" to top of enclosure.
	7. Panelboards:  6'-6" to top of enclosure.

	C. When specifically detailed in the Architectural or Electrical drawings, mounting heights are to be as indicated. Consult architectural plans and elevations for individual areas where device locations may conflict with other work.
	D. In general, coordinate all device locations with approved Casework Drawings, Architectural Elevation, and Drawings, Mechanical, Plumbing, approved Kitchen and Room Equipment Drawings and other applicable drawings.
	E. In lavatories or rooms with casework or fixed cabinets, coordinate mounting heights and locations in the field with architectural elevations and adjust as required to avoid conflicts with mirrors, back splashes, fixtures, and hardware items.
	F. Field verify the final rough-in location for the actual equipment to be connected.
	G. Lighting Fixtures: As scheduled or indicated.
	H. Throughout new installation, all raceways and boxes shall be installed so that they are concealed in new construction. Any exceptions shall be approved by Architect before installation.

	3.2 CEILING TILE REMOVAL
	A. The Contractor shall remove and replace ceiling tile and grid work as required for the installation of electrical work. Damaged tile and grid shall be replaced by the Contractor and shall match the existing ceiling system.

	3.3 LINTEL COORDINATION
	A. All electrical sleeves and lintels that need to penetrate NEW walls are to be provided by Electrical Contractor for their work as detailed on the Masonry Lintel Schedule on the Structural Drawings provided to the General Contractor and installed by...



	26006 260060 Electrical Demolition
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Electrical Demolition

	1.2 RELATED WORK/DIVISIONS
	A. Division 2

	1.3 SCOPE
	A. Refer to Drawings for Scope-of-Work


	PART 2 -  PRODUCTS
	2.1 MATERIALS AND EQUIPMENT
	A. Provide materials and equipment for patching and extending work approved by Architect/Engineer.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that building conditions are as shown on Drawings. Report discrepancies to Architect/Engineer before disturbing existing installation.
	B. Verify that abandoned wiring and equipment serve only abandoned facilities.
	C. Demolition Drawings are based on casual field observation. Report discrepancies to Architect/Engineer before disturbing existing installation.
	D. Beginning of demolition means installer accepts existing conditions.

	3.2 COORDINATION
	A. All electrical removals shall be coordinated with the removal and construction schedules of the other contractors working on this project so that the construction schedule may proceed without delays and interferences. Removals shall be complete bef...
	B. Coordinate with the Mechanical and Plumbing Contractors for exact quantities and location of equipment to be disconnected and removed. The Electrical Contractor is responsible for removal of all electrical items serving mechanical equipment that is...
	C. Coordinate with the Mechanical and Plumbing Contractors for exact quantities and location of equipment to remain and/or to be relocated. Provide new disconnects, wire and conduits, same size as existing, and reconnect equipment as required.
	D. Maintain electrical service and emergency power system as required during phasing. Provide rework of systems as required.
	E. Removals of system specific equipment shall be performed by installer of such equipment so that a phased switchover of systems is facilitated.

	3.3 PREPARATION
	A. Disconnect and remove electrical systems in walls, floors, and ceilings scheduled for removal.
	B. Coordinate utility service outages with Utility Company and Owner.
	C. Provide temporary wiring, supporting devices and connections to maintain existing systems in service during construction. When work must be performed on energized equipment or circuits, use personnel experienced in such operations.
	D. Maintain the following systems in service until new service is complete and ready for service. When system is to remain provide all rework required to maintain system operational. Systems shall only be disabled to make switchovers and connections. ...
	1. Electrical Service
	2. Telephone Service
	3. CATV Service
	4. Fiber Service
	5. Fire Alarm System
	6. Telephone System
	7. Television System
	8. Computer Network System
	9. Security/Card Access Systems
	10. Sound Systems
	11. Program/Master Clock Systems
	12. Generator Systems


	3.4 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK
	A. Demolish and extend existing electrical work under provisions of Division 2 and Division 26.
	B. In areas where existing surfaces and structures are to remain, all electrical equipment and materials designated for removal shall be disassembled where possible and neatly cut where necessary to avoid damaging surfaces and structures. Where damage...
	C. Where items of equipment or materials are designated to be turned over to the Owner, such equipment and material shall be carefully removed and reassembled or packaged in order to avoid damage and loss of parts. The Contractor shall be responsible ...
	D. Demolished equipment and materials shall be removed from the work area by the end of each workday and more frequently when necessary to avoid congestion and hazardous conditions. Demolished equipment and materials shall be removed from the site at ...
	E. All demolished materials and equipment not designated to be turned over to the Owner shall become the property of the Contractor. The contractor shall dispose of these materials and equipment in accordance with the applicable requirements of local,...
	F. Removals shall be complete and shall include all attachments, brackets, hangers, cables, clamps, hardware, bolts, and screws. Cast in place and expanded anchors do not need to be removed where they are flush with the surface, but protruding studs s...
	G. Where removals disrupt service to existing circuits and equipment which is to remain, the Contractor shall restore service to the remaining equipment and outlets using the construction methods and materials permitted or required by the appropriate ...
	H. Remove, relocate, and extend existing installations as required to accommodate new construction.
	I. Remove abandoned wiring to source of supply.
	J. Remove exposed abandoned conduit, including abandoned conduit and cables above accessible ceiling finishes. Cut conduit to 1" below surface of walls and floors, and patch surfaces.
	K. Disconnect abandoned outlets and remove devices. Remove abandoned outlets if conduit and cables servicing them is abandoned and removed. Remove the backbox and patch/paint the wall to match the existing surfaces.
	L. Disconnect and remove abandoned panelboards and distribution equipment.
	M. Disconnect and remove electrical devices and equipment serving utilization equipment that has been removed.
	N. Disconnect and remove abandoned luminaires. Remove brackets, stems, hangers, and other accessories.
	O. Repair adjacent construction and finishes damaged during demolition and extension work.
	P. Maintain access to existing electrical installations which remain active. Modify installation or provide access panel as appropriate.
	Q. Extend existing installations using materials and methods as specified.
	R. Remove any acoustical tile or ceiling material not removed by other trades, as required for the removal of existing and/or the installation of new electrical equipment. Contractor shall replace all ceiling tiles damaged by him that are to remain. N...
	S. Repair fire and smoke rated partitions surrounding electrical work as specified. Refer to the Architectural Plans for locations of smoke and fire partitions.
	T. Remove abandoned telecommunications and low voltage cables from terminal to outlet. Remove abandoned outlets and terminal cabinets.
	U. Where demolition of electrical equipment damages existing surfaces that are to remain, restore those surfaces to the same condition as the adjacent surfaces. All patches and repairs shall be subject to review and approval by the Architect. When the...

	3.5 POLYCHLORINATED BIPHENYL MATERIAL
	A. Testing:
	1. The Contractor shall be responsible for the proper testing of all waste and expendable materials, including PCB fluid in accordance with local, state, federal regulations, ASTM D923 and D4059.
	2. All PCB fluids and PCB contained materials shall be transported by an approved hazardous materials company. Receipts and certificates of testing for each container of fluid and contaminated waste shall be provided to the Owner.

	B. Disposal:
	1. All ballasts containing PCB’s and batteries shall be treated as hazardous waste and be disposed of as regulated by the Environmental protection Agency’s Universal Waste Rule. Any state regulations more stringent shall take precedence.
	2. All fluorescent and HID lamps shall be treated as hazardous waste and be recycled as regulated by the Environmental Protection Agency’s Universal Waste Rule. Any state regulations more stringent shall take precedence.
	3. All transformers containing PCB’s shall be treated as hazardous waste and be recycled as regulated by the Environmental Protection Agency’s Universal Waste Rule. Any state regulations more stringent shall take precedence.

	C. Guarantee:  The Contractor shall guarantee that all hazardous materials have been removed from the Owner’s property and disposed of properly and that the existing structure is free of contamination by any hazardous materials removed for this project.

	3.6 SALVAGE
	A. The items indicated on the drawings shall be carefully removed, protected, and turned over to the Owner in the condition which existed before their removal. The Contractor shall transport the salvaged items with his own manpower to the Owner design...

	3.7 CLEANING AND REPAIR
	A. Clean and repair existing materials and equipment which remain or are to be reused.
	B. Reused Luminaires: Provide new lamps, ballasts, lenses and replace all broken electrical parts. Clean entire luminaire as recommended by manufacturer.
	C. Panelboards: Clean exposed surfaces and check tightness of electrical connections. Replace damaged circuit breakers and provide closure plates for vacant positions. Provide typed circuit directory showing revised circuiting arrangement.

	3.8 INSTALLATION
	A. Install relocated materials and equipment under the provisions of Division 2.



	26006 260180 Equipment Wiring Systems
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Electrical Connections to Equipment Specified under other Sections

	1.2 RELATED WORK/DIVISIONS
	A. Division 1 – GENERAL REQUIREMENTS
	B. Division 8 – OPENINGS
	C. Division 10 – SPECIALTIES
	D. Division 11 – EQUIPMENT
	E. Division 12 – FURNISHINGS
	F. Division 22 – PLUMBING
	G. Division 23 – MECHANICAL

	1.3 REFERENCES
	A. ANSI/NFPA 70 – National Electrical Code
	B. NEMA WD 1 – General Purpose Wiring Devices
	C. NEMA WD 6 – Wiring Device Configurations

	1.4 REGULATORY REQUIREMENTS
	A. Conform to requirements of ANSI/NFPA 70.
	B. Furnish products listed and classified by Underwriters Laboratories, Inc., or a testing firm acceptable to authority having jurisdiction as suitable for purpose specified and shown.

	1.5 COORDINATION
	A. Coordinate work under provisions of Section 260010.
	B. Obtain and review shop drawings, product data, and manufacturer's instructions for equipment furnished under other sections.
	C. Verify voltage of equipment matches source before energizing power.
	D. Determine connection locations and requirements.
	E. Sequence rough-in of electrical connections to coordinate with installation schedule for equipment.
	F. Sequence electrical connections to coordinate with start-up schedule for equipment.

	1.6 ELECTRICAL EQUIPMENT BY OTHERS
	A. Provide all power and control wiring for products furnished and installed under contracts for Divisions 2 through 14. Switches, pushbuttons, indicator lights and control panels are supplied as part of the equipment package unless otherwise noted on...
	B. Provide power wiring for equipment as provided under the Mechanical (Heating-Ventilating-Air Conditioning) and Plumbing Contracts. Complete all electrical power connections through the disconnect and starter to motor or load terminals. Control wiri...
	1. Provide disconnect means for all 3-phase equipment. Mount switch adjacent to motor or load terminals.
	2. Provide thermal overload switches for all single-phase motors and single-phase equipment. Mount the switch adjacent to the motor or load terminals.
	3. Check three phase equipment for proper rotation. Change rotation as required.

	C. Smoke Dampers:
	1. Provide a disconnect switch, enclosed contactor, and fire alarm auxiliary relay for each smoke damper.
	2. Provide 2#10 + 1#10 gnd in 3/4" conduit through the contactor and disconnect switch to damper motor from the nearest 120/208V panelboard.
	3. Provide fire alarm wiring between auxiliary relay and fire alarm panel.
	4. Auxiliary relay shall control the contactor as required.


	1.7 DIVISION 21, 22, and 23 POWER REQUIREMENTS
	A. Refer to Mechanical, Plumbing, and Fire Protection Schedules on Drawings and Division 21, 22, and 23 Specifications. For the power requirements which were the basis of design, confirm the actual power before ordering/installing, notify Architect/En...

	1.8 COORDINATION OF RESPONSIBILITIES
	A. Division of responsibility between Contractors shall be as indicated below.
	B. The respective contractor shall provide all items of material and equipment for the following:
	C. The respective contractor shall provide all items of material and equipment for the equipment listed in the matrix.
	D. Any material and equipment not listed in the matrix shall follow the following requirements:
	1. Starter/Controls by Division 21/22/23.
	2. Fused disconnect switch by Division 26.
	3. Additional items required by Division 21/22/23.


	1.9 ROUGHING-IN REQUIREMENTS
	A. The Contractor shall provide complete roughing-in requirements, including conduit, power, and control wiring, etc. for the following items furnished under Divisions 8, 10, 11, 12, and 14, unless otherwise indicated on the drawings.
	1. Door Hardware
	2. Water Coolers

	B. The equipment supplier shall provide wiring (point to point) diagrams where the Electrical Contractor is to make final connections.
	C. Refer to approved shop drawings for roughing-in requirements.
	D. Provide power and interconnecting wiring to all equipment required by the Hardware Manufacturers. Doors shall operate as described in the notes of the Hardware Package.
	E. Contractor is responsible for damaged equipment if it has been connected without consulting the equipment suppliers point to point wiring diagrams.
	F. Throughout new installation, all raceways and boxes shall be installed so that they are concealed in new construction. Any exceptions shall be approved by Architect before installation.


	PART 2 -  PRODUCTS
	2.1 CORDS AND PLUG SETS
	A. Refer to Section 262726

	2.2 RACEWAY AND POWER CONDUCTORS
	A. Refer to Sections 260533 and 260519 as appropriate.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that equipment is ready for electrical connection, wiring, and energization.
	B. Verify that all motors rotate in the correct direction. Correct the connections for motors which do not.
	C. Verify that unit requirements match specified circuit sizes. Notify mechanical contractor and engineer of any discrepancies.

	3.2 ELECTRICAL CONNECTIONS
	A. Provide electrical connections in accordance with equipment manufacturer's instructions.
	B. Provide conduit connections to equipment using liquidtite flexible metallic conduit. Use liquidtite flexible metallic conduit with watertight connectors in damp or wet locations.
	C. Provide wiring connections using wire and cable with insulation suitable for temperatures encountered in heat producing equipment.
	D. Provide receptacle outlet where connection with attachment plug as indicated or required. Provide cord and cap where field-supplied attachment plug as indicated or required.
	E. Provide suitable strain-relief clamps and fittings for cord connections at outlet boxes and equipment connection boxes.
	F. Install disconnect switches, controllers, control stations, and control devices as indicated or required.
	G. Modify equipment control wiring with terminal block jumpers as indicated or required.
	H. Provide interconnecting conduit and wiring between devices and equipment as indicated or required.
	I. Modify as required for the installation of lug adapters, crimp-on reducers, and hardware, as necessary, to terminate conductors on equipment.



	26006 260519 Electrical Power Conductors and Cables
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Conductors and Cables
	B. Metal Clad Cable
	C. Wiring Connectors and Connections

	1.2 REFERENCES
	A. ANSI/NFPA 70 - National Electrical Code.
	B. NETA - ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment (International Electrical Testing Association).

	1.3 SUBMITTALS FOR REVIEW
	A. Submit a letter on company letterhead stating that all equipment is in compliance with the specifications.

	1.4 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this Section with minimum three years documented experience.

	1.5 REGULATORY REQUIREMENTS
	A. Conform to requirements of ANSI/NFPA 70.
	B. Furnish products listed and classified by Underwriters Laboratories, Inc., or a testing firm acceptable to authority having jurisdiction as suitable for purpose specified and shown.

	1.6 PROJECT CONDITIONS
	A. Verify that field measurements are as shown on Drawings.
	B. Conductor sizes are based on copper. Substitution of aluminum for conductors specified as copper is not permitted.
	C. Conductor sizes are based upon 75(C insulation temperature ratings. When the contractor furnishes equipment that is listed for use with conductors having temperature ratings of less than 75(C, he shall furnish conductors sized in accordance with th...
	D. Wire and cable routing shown on Drawings is approximate unless dimensioned. Route wire and cable as required to meet Project Conditions. Include wire and cable lengths within 10' of length shown.
	E. Where wire and cable routing are not shown, and destination only is indicated, determine exact routing and lengths required.

	1.7 WARRANTY
	A. Provide the warranty specified in Section 260010.


	PART 2 -  PRODUCTS
	2.1 POWER CONDUCTORS
	A. Description: Single conductor insulated wire.
	B. Conductor: Copper, 98% conductivity minimum.
	C. Insulation Voltage Rating: 600 volts.
	D. Insulation: ANSI/NFPA 70; Type THHN/THWN or XHHW insulation for feeders and branch circuits.

	2.2 METAL CLAD CABLE (See Wiring Methods, Paragraph 3.3 of this Section for Restrictions)
	A. Description: ANSI/NFPA 70, Type MC.
	B. Conductor: Copper
	C. Insulation Voltage Rating: 600 volts.
	D. Insulation Temperature Rating: 75 C.
	E. Insulation Material: Thermoplastic
	F. Armor Material: Steel or Aluminum
	G. Armor Design: Interlocked metal tape
	H. Jacket: None

	2.3 POWER & CONTROL SIGNAL METAL CLAD CABLE (See Wiring Methods, Paragraph 3.3 of this Section for Restrictions)
	A. Description: ANSI/NFPA 70, Type THHN/THWN power and ground conductors along with a control conductor assembly composed of a 30 mil PVC jacket covering two 16 AWG CU Type TFN control conductors.
	B. Conductor: Copper
	C. Insulation Voltage Rating: 600 volts.
	D. Insulation Temperature Rating: 75 C.
	E. Insulation Material: Thermoplastic
	F. Armor Material: Steel or Aluminum
	G. Armor Design: Interlocked metal tape
	H. Jacket: None
	I. Usage: LED lighting with 0-10V dimming

	2.4 WIRING CONNECTORS AND SPLICES
	A. UL-listed, factory-fabricated wiring connectors of size, ampacity rating, material and type and class for application and for service indicated.
	B. All wire connectors shall be manufactured in full compliance with UL 486A.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that interior of building has been protected from weather.
	B. Verify that mechanical work likely to damage wire and cable has been completed.

	3.2 PREPARATION
	A. Completely and thoroughly swab raceway before installing wire.

	3.3 WIRING METHODS
	A. Concealed Dry Interior Locations: Use only power conductors, type THHN/THWN or XHHW insulation, in raceway.
	B. Exposed Dry Interior Locations: Use only power conductor types THHN/THWN or XHHW insulation, in raceway.
	C. Above Accessible Ceilings:
	1. Home Runs: Use only power conductors, Type THHN/THWN or XHHW insulation, in raceway.
	2. In Corridors and for Circuits which extend to other rooms: Use only power conductors, type THHN/THWN or XHHW insulation in raceway.
	3. Branch Circuits which do not extend beyond the walls of the room: Use power conductors, type THHN/THWN or XHHW insulation in raceway or metal clad cable.

	D. Wet or Damp Interior Locations: Use only power conductors, type THHN/THWN or XHHW insulation, in raceway.
	E. Underground Installations: Use only power conductors, type XHHW in raceway.
	F. Exterior Locations: Use only power conductors, type THHN/THWN or XHHW insulation, in raceway.
	G. Wiring methods indicated on Drawings supersede the General Statements in this Section.
	H. MC Cable is specifically prohibited to penetrate walls to other spaces and prohibited above corridor ceilings other than short (10' or less) connections from raceway junction boxes to light fixtures and equipment.
	I. Throughout new installation, all raceways and boxes shall be installed so that they are concealed in new construction. Any exceptions shall be approved by Architect before installation.
	J. In renovation projects, MC Cable shall be used for existing fishable walls for new recessed devices and equipment. For larger than 30A circuits use flexible metal conduit (Greenfield) with the appropriate conductors.
	K. In underslab branch circuit raceways, there should be no less than one raceway extension installed from electrical device to an above accessible ceiling location terminated in a junction box per room. The intent of this requirement is to give futur...

	3.4 INSTALLATION
	A. Install products in accordance with manufacturers’ instructions.
	B. Use solid conductor for feeders and branch circuits 10 AWG and smaller.
	C. Use stranded conductors for control circuits.
	D. Use conductor not smaller than 12 AWG for power and lighting circuits.
	E. Use conductor not smaller than 16 AWG for control circuits.
	F. Pull all conductors into raceway at same time.
	G. Use suitable wire pulling lubricant for all building wire.
	H. Protect exposed cable from damage.
	I. Support cables above accessible ceiling, using spring metal clips or metal or plastic cable ties to support cables from structure. Do not support cables from ceiling suspension system. Do not rest cable on ceiling panels.
	J. Modify as required for the installation of lug adapters, crimp on reducers and hardware, as necessary, to terminate conductors on equipment.
	K. Neatly train and lace wiring inside boxes, equipment, and panelboards.
	L. Clean conductor surfaces before installing lugs and connectors.
	M. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible temperature rise.
	N. Use split bolt connectors for copper conductor splices and taps No. 6 AWG and larger. Tape uninsulated conductors and connector with electrical tape to 150% of insulation rating of conductor.
	O. Use gutter taps for taps from parallel feeder cables.
	P. Use solderless pressure connectors with insulating covers for copper conductor splices and taps, 8 AWG and smaller.
	Q. Use insulated spring wire connectors with plastic caps for copper conductor splices and taps, 10 AWG and smaller.
	R. Cover ends of spare conductors with electrical tape.
	S. Conductor Splices: Keep to minimum.
	1. Install splices and tapes that possess equivalent or better mechanical strength and insulation ratings than conductors being spliced.
	2. Use splice and tap connectors that are compatible with conductor material.

	T. Voltage Drop: All feeders on the project have been sized to limit voltage drop to 2% or less. It shall be the Contractor’s responsibility to size branch circuits as necessary, based on their actual lengths, to limit branch circuit voltage drop to 3...

	3.5 INTERFACE WITH OTHER PRODUCTS
	A. Identify wire and cable under provisions of Section 260553.
	B. Identify each conductor with its circuit number or other designation indicated on Drawings.

	3.6 FIELD QUALITY CONTROL
	A. Perform field inspection and testing. Provide a written report of all test results to the Engineer.
	B. Inspect wire and cable for physical damage and proper connection. Replace all conductors and cables with damaged, insulation, sheaths, or jackets.
	C. Measure tightness of bolted connections and compare torque measurements with manufacturer's recommended values.
	D. Verify continuity of each branch circuit conductor. Provide a written report of all test results to the Engineer.



	26006 260526 Grounding and Bonding For Electrical Systems
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Grounding Electrodes and Conductors
	B. Equipment Grounding Conductors
	C. Bonding

	1.2 REFERENCES
	A. ANSI/NFPA 70 - National Electrical Code
	B. NPFA 99 - Health Care Facilities
	C. NETA-ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment (International Electrical Testing Association)

	1.3 GROUNDING ELECTRODE SYSTEM
	A. Metal underground water pipe if present
	B. Metal frame of the building
	C. Rod electrode
	D. Reinforcing steel in foundation footing when being installed

	1.4 PERFORMANCE REQUIREMENTS
	A. Grounding System Resistance: 5 ohms for equipment operation at 601 volts or higher, 25 ohms for equipment operating at 600 volts or less.

	1.5 SUBMITTALS FOR REVIEW
	A. Submit a letter on Company letterhead stating that all equipment will be in compliance with the specifications.
	B. Test Report: Indicate overall resistance to ground.

	1.6 SUBMITTALS FOR CLOSEOUT
	A. Submit under provisions of Section 260010.
	B. Accurately record actual locations of grounding electrodes.

	1.7 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing Products specified in this Section with minimum three years documented experience.

	1.8 REGULATORY REQUIREMENTS
	A. Conform to requirements of ANSI/NFPA 70.
	B. Provide products listed and classified by Underwriters Laboratories, Inc., or a testing firm acceptable to authority having jurisdiction as suitable for purpose specified and shown.

	1.9 WARRANTY
	A. Provide the warranty specified in Section 260010.


	PART 2 -  PRODUCTS
	2.1 MECHANICAL CONNECTORS
	A. Material: Bronze.

	2.2 EXOTHERMIC CONNECTIONS
	A. Material: Copper alloy or copper

	2.3 WIRE
	A. Material: Stranded copper.
	B. Foundation Electrodes: 2/0 AWG.
	C. Grounding Electrode Conductor: Size to meet NFPA 70 requirements.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Grounding Conductors: Route along shortest and straightest paths possible, unless otherwise indicated. Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Bonding Straps and Jumpers: install so vibration by equipment mounted on vibration isolation hangers and supports is not transmitted to rigidly mounted equipment. Use exothermic-welded connectors for outdoor locations, unless a disconnect-type conn...
	C. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water meters. Connect to pipe with grounding clamp connectors.
	D. Bond each aboveground portion of gas piping system upstream from equipment shutoff valve.
	E. Install Products in accordance with manufacturer's instructions.
	F. Install rod electrodes at locations indicated. Install additional rod electrodes as required to achieve specified resistance to ground.
	G. Provide grounding electrode conductor and connect to reinforcing steel in foundation footing.
	H. Provide bonding to meet Regulatory Requirements.
	I. Provide a grounding bushing and equipment grounding conductor on the terminal end of metallic conduit systems where any of the following conditions occur:
	1. A conduit carrying circuit conductors protected by an overcurrent device rated 50 amps or larger is connected to a metallic enclosure by concentric knockouts or reducing washers.
	2. Concentric knockout rings or bridges are broken.
	3. The enclosure is non-metallic and does not have an integral grounding strap.
	4. Conduits stub up through floors and foundations into switchboards, transformers, and other equipment without a metallic wall at the point of entrance.

	J. Equipment Grounding Conductor: Provide separate, insulated conductor within each feeder and branch circuit raceway. Terminate each end on suitable lug, bus or bushing or terminal.

	3.2 CONNECTIONS
	A. General: Make connections so galvanic action or electrolysis possibility is minimized. Select connectors, connection hardware, conductors, and connection methods so metals in direct contact will be galvanically compatible.
	1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make contact points closer to order of galvanic series.
	2. Make connections with clean, bare metal at points of contact.
	3. Make aluminum-to-steel connections with stainless steel separators and mechanical clamps.
	4. Make aluminum-to-galvanized steel connections with tin-plated copper jumpers and mechanical clamps.
	5. Coat and seal connections having dissimilar metals with inert material to prevent future penetration of moisture to contact surfaces.

	B. Exothermic-Welded Connections: Comply with manufacturer’s written instructions. Welds that are puffed up or that show convex surfaces indicating improper cleaning are not acceptable.
	C. All underground bonding connections shall be exothermic-welded connections.
	D. Equipment Grounding Conductor Terminations: For #8 AWG and larger, use pressure-type grounding lugs. #10 AWG and smaller grounding conductors may be terminated with winged pressure-type connectors.
	E. Noncontact Metal Raceway Terminations: If metallic raceways terminate at metal housings without mechanical and electrical connection to housing, terminate each conduit with a grounding bushing. Connect grounding bushings with a bare grounding condu...
	F. Tighten screws and bolts for grounding and bonding connectors and terminals according to manufacturer’s published torque-tightening values. If manufacturer’s torque values are not indicated, use those specified in UL 486A and UL 486B.
	G. Compression-Type Connections: Use hydraulic compression tools to provide correct circumferential pressure for compression connectors. Use tools and dies recommended by connector manufacturer. Provide embossing die code or other standard method to m...
	H. Moisture Protection. If insulated grounding conductors are connected to ground rods or grounding buses, insulate entire area of connections and seal against moisture penetration of insulation and cable.
	I. Identification: Provide tag on each ground conductor at bus to read as follows: “Caution – Ground Wire – Do not Remove”. Provide I.D. marking of all conductors as per N.E.C.

	3.3 FIELD QUALITY CONTROL
	A. Perform NETA-ATS testing and inspection of the grounding and bonding system.
	B. Inspect grounding and bonding system conductors and connections for tightness and proper installation.
	C. Use suitable test instrument to measure resistance to ground of system. Perform testing in accordance with test instrument manufacturer's recommendations using the fall- of-potential method. Provide a report of the results of the test of each groun...



	26006 260529 Hangers and Supports
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Conduit and Equipment Supports
	B. Anchors and Fasteners
	C. Cable Supports

	1.2 REFERENCES
	A. ANSI/NFPA 70 - National Electrical Code
	B. NECA - National Electrical Contractors Association

	1.3 SUBMITTALS FOR REVIEW
	A. Submit a letter on Company letterhead stating that all equipment will be in compliance with the specifications.

	1.4 REGULATORY REQUIREMENTS
	A. Conform to requirements of ANSI/NFPA 70.
	B. Furnish products listed and classified by Underwriters Laboratories, Inc., or a testing firm acceptable to authority having jurisdiction as suitable for purpose specified and shown.

	1.5 WARRANTY
	A. Provide the warranty specified in Section 260010.


	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. Provide supporting devices which comply with manufacturer’s standard materials, design, and construction in accordance with published product information, and as required for complete installation; and as herein specified. Where more than one type ...

	2.2 ANCHORS
	A. Provide anchors of types, sizes and materials indicated, with the following construction features:
	1. Toggle Bolts: Springhead; 3/16" x 4".
	2. Expansion sleeve anchors by Hilti or Phillips Redhead: 2"


	2.3 SLEEVES AND SEALS
	A. Provide sleeves and seals, of types, sizes and materials indicated, with the following construction features:
	1. Wall and Floor Seals: Provide factory-assembled watertight wall and floor seals, of types and sizes indicated; suitable for sealing around conduit, pipe, or tubing passing through concrete floors and walls. Construct seals with steel sleeves, malle...
	2. Fire-Rated Walls and Floors: At all locations where conduits or cables penetrate a fire-rated wall or floor, provide firestopping in accordance with Division 7.


	2.4 U-CHANNEL STRUT SYSTEMS
	A. Provide U-Channel strut system for supporting equipment supplied under this contract, 12-ga hot-dip galvanized steel, or types and sizes indicated with standard green finish, and with the fittings which mate and match with U-Channel.
	B. Auxiliary Steel Supports: Provide all required auxiliary steel to install any equipment supplied under this contract. The design and gauge of steel used shall be as required by the manufacturer’s specifications.

	2.5 NON-CONTINUOUS CABLE SUPPORTS (J-HOOKS)
	A. Non-continuous cable supports shall provide a bearing surface of sufficient width to comply with required bend radii of high-performance cables.
	B. Non-continuous cable supports shall have flared edges to prevent damage while installing cables.
	C. Non-continuous cable supports 1-15/16" and larger shall have a cable retainer strap to provide containment of cables within the hanger.
	D. Non-continuous cable supports shall have an electro-galvanized finish and be rated for indoor use in non-corrosive environments.
	E. Non-continuous cable supports shall be UL listed, with manufacturer’s name and part number stamped on.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install products in accordance with manufacturer's instructions.
	B. Provide anchors, fasteners, and supports in accordance with NECA “Standard of Installation”.
	C. Fasten hanger rods, conduit clamps, and outlet and junction boxes to building structure as required. Do not use spring steel clips and clamps.
	D. Use toggle bolts or hollow wall fasteners in hollow masonry, plaster, or gypsum board partitions and walls; expansion anchors or preset inserts in solid masonry walls; self-drilling anchors or expansion anchor on concrete surfaces; sheet metal scre...
	E. Do not fasten supports to piping, ductwork, mechanical equipment, and conduit.
	F. Do not use powder-actuated anchors.
	G. Obtain permission from Architect before drilling or cutting structural members.
	H. Fabricate supports from structural steel or steel channel, rigidly welded, or bolted to present neat appearance with adequate strength and rigidity. Use hexagon head bolts with spring lock washers under all nuts.
	I. Install surface-mounted cabinets, enclosures, and panelboards with minimum of four anchors.
	J. In wet and damp locations use steel channel supports to stand cabinets and panelboards 1" off wall.
	K. Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed in hollow partitions.
	L. Square cut and deburr all structural steel, strut, threaded rods, and similar items.
	M. Prime and paint all ferrous metals which are not factory finished.
	N. Strut and Hardware Finishes:
	1. Indoor dry locations: painted or pre-galvanized.
	2. Outdoor and indoor wet locations: post-galvanized.
	3. Corrosive locations: PVC coated or fiber reinforced plastic.
	4. Pool Environment: aluminum or stainless steel.

	O. Coordinate with other mechanical, plumbing, sprinkler, and electrical work, including raceway and wiring work, as necessary to interface installation of supporting devices with other work.
	P. Install hangers, supports, clamps and attachments to support piping properly from building structure. Arrange for grouping of parallel runs of horizontal conduits to be supported together on trapeze type hangers where possible. Install supports in ...
	Q. Torque sleeve seal nuts, complying with manufacturer’s recommended values. Ensure that sealing grommets expand to form watertight seal.
	R. Remove burrs from ends of pipe sleeves.
	S. Do not use bridle rings or tie-wraps to support cables. J-hooks are the only acceptable support method.



	26006 260530 Telecommunications Rough-In
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Conduit
	B. Boxes
	C. Backboards
	D. Corrugated Communications Duct (Innerduct)

	1.2 SYSTEM REQUIREMENTS
	A. Provide service entrance conduits as shown on the plans.
	B. Provide a complete raceway system for future cabling installed under a separate contract. Include the following:
	1. Wall Boxes
	2. Conduits between boxes and accessible ceiling cavity
	3. Conduits between floors and walls
	4. Conduits between corridor and rooms with wall boxes


	1.3 COORDINATION
	A. Coordinate work of this section with all cables provided under another contract.
	1. Adjust arrangements and locations backboards and conduits to accommodate and optimize arrangement and space requirements. Review revised layouts with Engineer before proceeding with work.


	1.4 WARRANTY
	A. Provide the warranty specified in Section 260010.


	PART 2 -  PRODUCTS
	2.1 CONDUIT
	A. Provide all conduit required by the project conditions.
	B. Provide conduit bushings on all conduit.

	2.2 BOXES
	A. Provide all boxes required by the project conditions.

	2.3 BACKBOARDS
	A. AC grade southern yellow pine or fir plywood with exterior glue, 3/4" thick, size as shown or required.
	B. Paint with 1 coat of exterior wood primer both faces and all edges and 1 coat of light gray semi-gloss enamel on the front face only.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Provide 2" conduit sleeves above ceiling between corridors and rooms with wall boxes.
	B. Provide firestopping to raceway penetrations of the fire-rated floor and wall assemblies to achieve fire-resistance rating of the assembly. Firestopping materials and installation requirements are specified in Division 7.



	26006 260533 Raceways and Boxes
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Metal Conduit
	B. Flexible Metal Conduit
	C. Liquidtight Flexible Metal Conduit
	D. Electrical Metallic Tubing
	E. Nonmetallic Conduit
	F. Fittings and Conduit Bodies
	G. Wireways
	H. Boxes
	I. Cabinets
	J. Enclosures

	1.2 REFERENCES
	A. ANSI/NFPA 70 - National Electrical Code
	B. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated
	C. ANSI C80.3 - Electrical Metallic Tubing, Zinc Coated
	D. ANSI C80.6 – Intermediate Metal Conduit, Zinc Coated
	E. ANSI/NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable Assemblies
	F. NECA “Standard of Installation”
	G. NEMA RN 1 - Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and Intermediate Metal Conduit
	H. NEMA TC 2 - Electrical Plastic Tubing (EPT) and Conduit (EPC-40 and EPC-80)
	I. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing
	J. NEMA TC 12 - Corrugated Polyvinyl Chloride Coilable Plastic Utilities Duct
	K. UL 94 - Vertical Flame Test
	L. NEMA FB 1 - Fittings and Supports for Conduit and Cable Assemblies
	M. NEMA OS 1 - Sheet-steel Outlet Boxes, Device Boxes, Covers, and Box Supports
	N. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes
	O. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum)

	1.3 DESIGN REQUIREMENTS
	A. Conduit Size: ANSI/NFPA 70.

	1.4 QUALITY ASSURANCE
	A. Fire rated pathways shall bear the UL Classification marking.
	B. Pathways shall be tested in accordance with ASTM E814 (ANSI/UL1479)

	1.5 SUBMITTALS FOR REVIEW
	A. Submit a letter on Company letterhead stating that all equipment will be in compliance with the specifications.

	1.6 SUBMITTALS FOR CLOSEOUT
	A. Submit under provisions of Section 260010.
	B. Accurately record actual routing of conduits larger than 1" which are installed underground or under a slab on grade.

	1.7 REGULATORY REQUIREMENTS
	A. Conform to requirements of ANSI/NFPA 70.
	B. Furnish products listed and classified by Underwriters Laboratories, Inc., or a testing firm acceptable to authority having jurisdiction as suitable for purpose specified and shown.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, protect, and handle Products to site under provisions of Section 260010.
	B. Accept conduit on site. Inspect for damage.
	C. Protect conduit from corrosion and entrance of debris by storing above grade. Provide appropriate covering.
	D. Protect non-metallic conduit from sunlight.

	1.9 PROJECT CONDITIONS
	A. Verify that field measurements are as shown on Drawings.
	B. Verify routing and termination locations of conduit prior to rough-in.
	C. Conduit routing is shown on Drawings in approximate locations unless dimensioned. Route as required to complete wiring system.

	1.10 WARRANTY
	A. Provide the warranty specified in section 260010.


	PART 2 -  PRODUCTS
	2.1 CONDUIT REQUIREMENTS
	A. Minimum Size: 3/4" unless otherwise specified.
	B. Where control devices are provided with 1/2" knockouts or hubs, 3/8" or 1/2" flexible conduit not exceeding 3' in length may be installed between the device and a junction box or conduit fitting.
	C. Underground Installations: Use galvanized rigid steel conduit or nonmetallic conduit as indicated.
	1. Minimum Size: 1"

	D. Outdoor Locations, Above Grade: Use galvanized rigid steel conduit or intermediate metal conduit.
	E. Outdoor Locations, Below Grade: Use nonmetallic conduit, concrete encased or stone-dust encased per details on drawings. All elbows shall be long radius steel.
	F. Wet and Damp Locations: Use galvanized rigid steel or intermediate metal conduit.
	G. Dry Locations:
	1. Concealed: Use galvanized rigid steel, intermediate metal conduit or electrical metallic tubing.
	2. Exposed: Use galvanized rigid steel, intermediate metal conduit or electrical metallic tubing.


	2.2 METAL CONDUIT
	A. Galvanized Rigid Steel Conduit (GRC): ANSI C80.1.
	B. Intermediate Metal Conduit (IMC): Rigid steel.
	C. Fittings and Conduit Bodies: ANSI/NEMA FB 1; material to match conduit.

	2.3 FLEXIBLE METAL CONDUIT
	A. Description: Interlocked steel construction.
	B. Fittings: ANSI/NEMA FB 1.

	2.4 LIQUIDTIGHT FLEXIBLE METAL CONDUIT
	A. Description: Interlocked steel construction with PVC jacket.
	B. Fittings: ANSI/NEMA FB 1.

	2.5 ELECTRICAL METALLIC TUBING (EMT)
	A. Description: ANSI C80.3; galvanized tubing.
	B. Fittings and Conduit Bodies: ANSI/NEMA FB 1; steel or malleable iron, compression type. Indenter type may be substituted for 3/4" size tubing installed in dry locations.

	2.6 NONMETALLIC CONDUIT
	A. Description: NEMA TC 2; Schedule 40 PVC.
	B. Fittings and Conduit Bodies: NEMA TC 3.

	2.7 WIREWAY
	A. Description:
	1. Indoor Use: General Purpose
	2. Where Indicated: Oil-tight and Dust-tight
	3. Outdoor Use: Rain-tight

	B. Knockouts: Manufacturer’s Standard
	C. Size: Size and length as indicated or required for installation.
	D. Cover: Hinged or screw covers. Provide full gasketing on oil-tight wireways.
	E. Connector: Slip-in or flanged.
	F. Fittings: Lay-in type with removable top, bottom, and sides.
	G. Finish: Rust inhibiting primer coating with gray enamel finish or pre-galvanized.

	2.8 OUTLET BOXES
	A. Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel.
	1. Luminaire and Equipment Supporting Boxes: Shape and size shall suit the type of fixture or canopy and be rated for weight of equipment supported; include 1/2" male fixture studs where required.
	2. Minimum Depth – 2-1/8"
	3. Concrete Ceiling Boxes: Concrete type.
	4. Provide 4" square boxes for fire alarm signaling devices and similar devices.

	B. Nonmetallic Outlet Boxes: NEMA OS 2.
	C. Cast Boxes: NEMA FB 1, Type FD, aluminum or cast feralloy. Provide gasketed cover by box manufacturer. Provide boxes with threaded hubs.
	D. Use cast outlet boxes in exterior and wet locations.

	2.9 PULL AND JUNCTION BOXES
	A. Sheet Metal Boxes: NEMA OS 1, galvanized steel.
	1. Cover: Furnish with machine screws.

	B. Surface Mounted Cast Metal Box: NEMA 250, Type 4; flat-flanged, surface mounted junction box:
	1. Material: Galvanized cast iron or Cast aluminum.
	2. Cover: Furnish with ground flange, neoprene gasket, and stainless-steel cover screws.


	2.10 HINGED COVER ENCLOSURES
	A. Manufacturers:
	1. Square D
	2. Hoffman Engineering
	3. Hammond Manufacturing

	B. Construction: NEMA 250, galvanized steel.
	C. Covers: Continuous hinge, held closed by perimeter clamps operated by screws.
	D. Provide interior metal panel for mounting terminal blocks and electrical components finish with white enamel.
	E. Enclosure Finish: Manufacturer’s standard enamel.
	F. Provide accessory feet for free standing enclosures.
	G. Enclosure:
	1. Interior Dry Locations: Type 1
	2. Interior Wet Locations: Type 4
	3. Exterior Locations: Type 3R
	4. Kitchen: Stainless Steel
	5. Dishwashing Rooms/Areas: Stainless Steel


	2.11 CABINETS
	A. Manufacturers:
	1. Square D Company
	2. Hoffman Engineering
	3. Hennesy Enclosures

	B. Boxes: Galvanized Steel
	C. Box Size: As indicated or as required to house the indicated quantity of cables and connections plus 20% spare.
	D. Backboard: Provide 3/4" thick plywood backboard for mounting terminal blocks. Paint matte white.
	E. Fronts: Steel, flush or surface type as indicated with concealed trim clamps, concealed hinge, and flush lock keyed to match branch circuit panelboard. Finish with gray baked enamel.
	F. Knockouts: As required.
	G. Provide metal barriers to separate compartments containing control wiring operating at less than 50 volts from power wiring.
	H. Provide accessory feet for free standing equipment.
	I. Enclosure:
	1. Interior Dry Locations: Type 1
	2. Interior Wet Locations: Type 4
	3. Exterior Locations: Type 3R
	4. Kitchen: Stainless Steel
	5. Dishwashing Rooms/Areas: Stainless Steel



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify locations of floor boxes and outlets prior to rough-in.

	3.2 CONDUIT INSTALLATION
	A. Install conduit in accordance with NECA “Standard of Installation” except paragraphs on “Mounting Height”.
	B. Install nonmetallic conduit in accordance with manufacturer's instructions.
	C. Arrange supports to prevent misalignment during wiring installation.
	D. Support conduit using coated steel or malleable iron straps, lay-in adjustable hangers, clevis hangers, and split hangers.
	E. Group related conduits; support using conduit rack. Construct rack using steel channel; provide space on each for 25% additional conduits.
	F. Fasten conduit supports to building structure and surfaces under provisions of Section 260010.
	G. Do not support conduit with wire or perforated pipe straps. Remove wire used for temporary supports
	H. Do not attach conduit to suspended ceiling support wires.
	I. Arrange conduit to maintain headroom and present neat appearance.
	J. Route conduit parallel and perpendicular to walls.
	K. Route conduit installed above accessible ceilings parallel and perpendicular to walls.
	L. Route conduit in stone/gravel fill under slab from point-to-point.
	M. In underslab branch circuit raceways, there should be no less than one raceway extension installed from electrical device to an above accessible ceiling location terminated in a junction box per room. The intent of this requirement is to give futur...
	N. Provide raceways for all low voltage wiring in open structure ceiling spaces.
	O. Maintain adequate clearance between conduit and piping.
	P. Maintain 12" clearance between conduit and surfaces with temperatures exceeding 104(F.
	Q. Cut conduit square using saw or pipe-cutter; de-burr cut ends.
	R. Bring conduit to shoulder of fittings; fasten securely.
	S. Join nonmetallic conduit using cement as recommended by manufacturer. Wipe nonmetallic conduit dry and clean before joining. Apply full even coat of cement to entire area inserted in fitting. Allow joint to cure for 20 minutes, minimum.
	T. Use conduit hubs or sealing locknuts to fasten conduit to sheet metal boxes in damp and wet locations and to cast boxes.
	U. Install no more than equivalent of three 90( bends between boxes. Use conduit bodies to make sharp changes in direction, as around beams. Use factory elbows for bends in metal conduit larger than 2".
	V. Avoid moisture traps; provide junction box with drain fitting at low points in conduit system.
	W. Provide suitable fittings to accommodate expansion and deflection where conduit crosses control and expansion joints.
	X. Provide suitable pull string in each empty conduit except sleeves and nipples.
	Y. Use suitable caps to protect installed conduit against entrance of dirt and moisture.
	Z. Ground and bond conduit and wireways under provisions of Section 260526.
	AA. Identify conduit under provisions of Section 260553.
	BB. Do not install conduits in the topping on precast floor and roof planks and tees.
	CC. Wireway Supports: provide steel channel supports as required or indicated. Mount directly on suitable walls and structural elements.
	DD. Close ends of wireway.

	3.3 BOX INSTALLATION
	A. Install in accordance with manufacturer’s instructions.
	B. Install boxes in accordance with NECA “Standard of Installation” except for mounting heights.
	C. Install in locations as shown on Drawings, and as required for splices, taps, wire pulling, equipment connections and compliance with regulatory requirements.
	D. Set wall mounted boxes at elevations to accommodate mounting heights indicated.
	E. Electrical boxes are shown on Drawings in approximate locations unless dimensioned. Adjust box location up to 10' if required to accommodate intended purpose.
	F. Orient boxes to accommodate wiring devices oriented as specified in Section 262726.
	G. Maintain headroom and present neat mechanical appearance.
	H. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only.
	I. Inaccessible Ceiling Areas: Install outlet and junction boxes no more than 6" from ceiling access panel or from removable recessed luminaire.
	J. All raceway/wiring and outlet box installations shall be installed as needed to meet the Architect’s Ceiling, Wall, and Floor ratings. Review with Division 7 and Architect as needed to maintain the established and existing Ceiling, Wall, and Floor ...
	K. Coordinate mounting heights and locations of outlets mounted above counters, benches, and backsplashes and beside lavatory partitions, mirrors, lavatory fixtures and changes in architectural finishes.
	L. Locate outlet boxes to allow luminaries positioned as shown on reflected ceiling plan.
	M. Align adjacent wall mounted outlet boxes which are indicated to be mounted at the same height.
	N. Use flush mounting outlet box in finished areas.
	O. Install outlet boxes even with top and bottom of masonry course. Boxes shall be installed flush with no back to back outlet box installations between rooms/areas. Installations shall be coordinated with the GC/Masonry Contractor as needed. Any inst...
	P. Outlet boxes shall not be installed back to back between rooms/areas. Provide a minimum of one stud opening space between outlet boxes installed on opposite sides of walls as needed to meet the acoustical and fire rating requirements. Where wall sp...
	Q. Secure flush mounting box to interior wall and partition studs. Accurately position to allow for surface finish thickness.
	R. Use stamped steel bridges to fasten flush mounting outlet box between studs.
	S. Install flush mounting box without damaging wall insulation or reducing its effectiveness.
	T. Use adjustable steel channel fasteners for hung ceiling outlet box.
	U. Do not fasten boxes to ceiling support wires.
	V. Support boxes independently of conduit.
	W. Use gang box where more than one device is mounted together. Do not use sectional box.
	X. Use gang box with plaster ring for single device outlets.
	Y. Use cast outlet box in exterior locations and wet locations.
	Z. Large Pull Boxes: Use hinged enclosure in interior dry locations, surface-mounted cast metal box in other locations.
	AA. Install enclosures and boxes plumb. Anchor securely to wall and structural supports at each corner.
	BB. Install cabinet fronts plumb.
	CC. Do not drill or punch cabinets and enclosures except where devices or hardware which have the same NEMA type rating are being installed.
	DD. Mount waterproof enclosures using the holes or brackets furnished by the manufacturer only.
	EE. Provide enclosures for all control devices, pilot devices, timers, starters, contactors, adjustable frequency drives and programmable logic controller.
	FF. Provide cabinets where indicated or as required.

	3.4 INTERFACE WITH OTHER PRODUCTS
	A. Install conduit to preserve fire resistance rating of partitions and other elements, using materials and methods under the provisions of Division 7.
	B. Route conduit through roof, wall, floor and ceiling openings and repair as specified in Section 260010.
	C. Low Voltage Wiring: Provide raceways for all wiring in all open structure ceiling spaces.
	D. Indoor Dry Type Transformers: Provide flexible conduits not exceeding 3' in length between the transformer enclosure and the end of all rigid conduits and non-flexible tubing. The flexible conduit shall be installed with a minimum 45( bend in its l...
	E. Motors: Provide flexible conduit not exceeding 4' in length between the motor junction box and the end of all rigid conduit and non-flexible tubing. Provide sufficient slack to permit the motor to be moved over the entire range of adjustment in the...
	F. Other Adjustable Devices: Provide flexible conduit at any device which has electrical connections and is adjusted for proper operation by sliding or rotating the mounting of the device. Provide flexible conduit of sufficient length to permit the fu...
	G. Prewired Furniture: provide liquid-tight metal conduit not exceeding 4' in length between floor/wall box and furniture connection point for power and telecommunications.
	H. At HVAC equipment on trapeze hangers or vibration isolators, provide sufficient length of flexible conduit to accommodate the full range of normal motion without stressing the conduit or transmitting excessive mechanical forces to rigidly mounted c...
	I. Provide flexible conduits that are of sufficient length so they allow the full range of movement for adjustment and vibration without stressing the flexible conduit or connectors.
	J. Coordinate installation of outlet box for equipment connected under Section 260180.
	K. Throughout new installation, all raceways and boxes shall be installed so that they are concealed in new construction. Any exceptions shall be approved by Architect before installation.

	3.5 INTERFACE WITH CONCRETE SLABS
	A. Conduits are not permitted in concrete slabs or elevated slabs for this project.
	B. Concrete Floors on Grade: Install conduits under concrete slabs in stone base.
	C. Concrete Elevated Floors: Install conduits below slab in ceiling plenum of floor below.
	D. Review all underslab conduit interface with Architect/Engineer before installation.

	3.6 ADJUSTING
	A. Test, adjust, and balance as required.
	B. Adjust floor box flush with finish flooring material.
	C. Adjust flush-mounting outlets to make front flush with finished wall material.
	D. Install knockout closures in unused box openings.

	3.7 CLEANING
	A. Clean interior of boxes to remove dust, debris, and other material.
	B. Clean exposed surfaces and restore finish.



	26006 260536 Wire Rod Type Cable Trays
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Cable Trays and Accessories

	1.2 REFERENCES
	A. ANSI/NFPA 70 - National Electrical Code
	B. NEMA VE 1 - Metallic Cable Tray Systems

	1.3 SUBMITTALS FOR REVIEW
	A. Submit under provisions of Section 260010.
	B. Shop Drawings: The following items shall be submitted for review and approval:
	1. Submittal booklet to include the following:
	a. Reference to Specification Section.
	b. A list of all equipment to be provided and installed in the system.
	c. Data sheets to indicate tray type, dimensions, support points and finishes with the specific item or model number highlighted.
	d. Data sheets for all barrier strips, conduit clamps, grounding clamps, bonding jumpers, and wall penetrations with the specific item or model number highlighted.



	1.4 SUBMITTALS FOR CLOSEOUT
	A. Submit under provisions of Section 260010.
	B. Record actual routing of cable tray and locations of supports.
	C. Maintenance Data: Include spare parts listing recommended maintenance procedure and intervals.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing Products specified in this Section with minimum three years documented experience.

	1.6 REGULATORY REQUIREMENTS
	A. Conform to requirements of ANSI/NFPA 70.
	B. Furnish products listed and classified by Underwriters Laboratories, Inc., or testing firm acceptable to authority having jurisdiction as suitable for purpose specified and shown.

	1.7 WARRANTY
	A. Provide the warranty specified in Section 260010.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Legrand Cablofil
	B. Hubbell
	C. Cooper B-Line
	D. T.J. Cope
	E. Thomas & Betts
	F. Mono-Systems
	G. WBT

	2.2 WIRE MESH TYPE CABLE TRAY
	A. Description: Welded wire mesh cable management system.
	B. Material: Carbon Steel
	C. Finish: Electro-plated Zinc Galvanizing: ASTM B633, Type III, SC-1
	D. Construction: Cable trays shall be constructed with high strength welded steel wire mesh. Wire rod tray is to have a continuous safety edge wire lip. Wire rod tray sections shall be mechanically connected with ends finished to protect installers an...
	E. Usable Inside Width: Provide trays that are 12" wide when measured between inside faces of the rails unless otherwise noted on the plans.
	F. Usable Inside Depth: Provide trays that have a 4" usable depth when measured from the top of the cross rung to the top of the rail.
	G. Tray sections shall be supplied in nominal 10' lengths.
	H. Mesh Spacing: 4" x 2"
	I. All tray section splices shall use connectors designed for that purpose from the same manufacturer. Connectors must protect cables from sharp edges to prevent damage.
	J. Provide manufacturer’s standard barrier strip with all manufacturer supplied hardware, barrier splice strips and barrier strip clamps. Install in the center of the tray for all cable tray in this project. Barrier strip not required at horizontal cr...
	K. Provide manufacturer’s standard conduit clamps for all conduit connected to cable tray.
	L. Provide manufacturer’s standard grounding clamps for all grounding conductors connected to cable tray.
	M. Provide manufacturer’s standard bonding jumpers on both sides between all discontinuous sections of the cable tray.
	N. Provide manufacturer's standard clamps, hangers, brackets, splice plates, reducer plates, blind ends, barrier strips, connectors, grounding straps and all other apparatus as required.

	2.3 WARNING SIGNS
	A. Engraved Nameplates: 1/2" high black letters on yellow laminated plastic nameplate, engraved with the following wording, (provide on all trays):
	1. WARNING! DO NOT USE CABLE TRAY AS WALKWAY, LADDER, OR SUPPORT. USE ONLY AS MECHANICAL SUPPORT FOR CABLES AND TUBING!
	2. Where cable trays are used for signal and power limited cables: WARNING: DO NOT RUN POWER WIRING WITHIN THIS TRAY. CABLES SHALL BE SIGNALING AND POWER LIMITED CIRCUITS OPERATING AT 50 VOLTS OR LESS.


	2.4 FIRE STOPPING
	A. The Contractor shall be responsible for providing permanent, UL approved firestopping systems for all penetrations through fire rated floor or fire rated wall assemblies. For areas that will require future access for the installation of additional ...
	B. Subject to compliance with project requirements, firestopping materials may be provided by one of the following manufacturers:
	1. Specified Technologies Inc. (STI) Somerville, NJ (800) 992-1180
	2. Tremco, Beechwood, OH (800) 321-7906
	3. 3M, St. Paul, MN (800) 328-1687
	4. Hilti, Tulsa, OK (800) 879-8000

	C. Submit the following for review and approval:
	1. Product data sheets
	2. UL System drawings for each firestopping application
	3. Manufacturer’s Certificates of Conformance for their products



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install in accordance with manufacturer's instructions.
	B. Install wire-rod type cable tray supported using manufacturer’s suggested loads and support spacing.
	C. Provide supports at each connection point, at the end of each run, and at other points to maintain spacing between supports of 5'.
	D. Install cable tray in such a manner that joints are not made at support brackets.
	E. Install support brackets for each cable tray fitting, junction, or elbow.
	F. Provide ceiling trapeze or wall mount for all horizontal cable tray as required.
	G. Install support within 2' on each side of expansion joints and within 2' of fitting extremity.
	H. Provide expansion joints in accordance with NEMA VE-2 for 25(F maximum temperature variation.
	I. Install without exposed edges.
	J. Provide expansion connectors at each expansion and control joint in the building structure and at 200' intervals in interior locations and at 100' intervals at exterior locations.
	K. Ground and bond cable tray under provisions of Section 260526.
	1. Provide grounding continuity between tray components with manufacturer’s grounding straps over the entire length of the tray.
	2. Use anti-oxidant compound to prepare aluminum contact surfaces before assembly.
	3. Test cable grounding system per NFPA 70B, Chapter 18. Maximum allowance resistance of 1 ohm. Provide bare copper equipment grounding conductor where required to meet testing requirements.
	4. Provide bonding jumper at each expansion joint and adjustable connection.
	5. Connections to tray may be made using mechanical or exothermic connectors.

	L. Install warning signs at 50' centers along cable tray on both sides.
	M. Provide offsets and saddles in tray runs where required for coordination with the installation of the products of this contract and other contracts.
	N. Provide the manufacturer’s standard UL classified connections at all joints. Provide runs of tray, which are mechanically and electrically continuous from end to end.
	O. Provide a reinforced concrete lintel where cable tray penetrates a “CMU” wall. The lintel shall be of the same height and depth as the “CMU” by length as required to properly span the opening.
	P. Provide fire stopping where cables penetrate walls, smoke/fire door partitions etc.  Cable tray must not penetrate fire walls.

	3.2 TRAY USAGE
	A. The cable tray is intended to serve the following cabling systems:
	1. Left Side of Barrier Strip
	a. Intercom system speakers, call switches and related devices.
	b. Master and secondary clock wiring (Low voltage only)
	c. Fiber optic cables
	d. Telephone branch and trunk cables
	e. CATV cables.
	f. Computer network cables

	2. Right Side of Barrier Strip
	a. ATC System cables - by others.
	b. Security System Cables
	c. Fire alarm cables, cables which supply strobe units must be power-limited types approved for use in tray with low-voltage cables. Otherwise, run 120-volt circuits in conduit.


	B. Non-power-limited circuits, which are associated with cable tray cables, such as fire alarm signaling or 120V clock wiring must be run in conduit.



	26006 260544 Sleeves and Sleeve Seals for Electrical Raceways and Cabling
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Sleeves
	B. Sleeve Seal Systems
	C. Grout
	D. Sealants
	E. Firestopping

	1.2 REFERENCES
	A. ANSI/NFPA 70 – National Electric Code
	B. NFPA 101 – Life Safety Code
	C. Test Requirements: ASTM E 814, “Standard Method of Fire Tests of Through Penetration Fire Stops”
	D. Test Requirements:  UL 1479, “Fire Tests of Through-Penetration Firestops”
	E. Underwriters Laboratories (UL) of Northbrook, IL publishes tested systems in their “FIRE RESISTANCE DIRECTORY” that is updated annually.
	1. UL Fire Resistance Directory:
	a. Firestop Devices (XHJI)
	b. Fire Resistance Ratings (BXRH)
	c. Through-Penetration Firestop Systems (XHEZ)
	d. Fill, Voids, or Cavity Material (XHHW)
	e. Forming Materials (XHKU)


	F. International Firestop Council Guidelines for Evaluating Firestop Systems Engineering Judgments
	G. Inspection Requirements:  ASTM E 2174, “Standard Practice for On-site Inspection of Installed Fire Stops.”
	H. ASTM E 84, “Standard Test Method for Surface Burning Characteristics of Building Materials.”

	1.3 QUALITY ASSURANCE
	A. A manufacturer's direct representative (not distributor or agent) to be on-site during initial installation of firestop systems to train appropriate contractor personnel in proper selection and installation procedures. This will be done per manufac...
	B. Firestop System installation must meet requirements of ASTM E 814 or UL 1479 tested assemblies that provide a fire rating equal to that of construction being penetrated.
	C. Proposed firestop materials and methods shall conform to applicable governing codes having local jurisdiction.
	D. Firestop Systems do not reestablish the structural integrity of load bearing partitions/assemblies or support live loads and traffic. Installer shall consult the structural engineer prior to penetrating any load bearing assembly.
	E. For those firestop applications that exist for which no UL tested system is available through a manufacturer, a manufacturer's engineering judgment derived from similar UL system designs or other tests will be submitted to local authorities having ...

	1.4 SUBMITTALS FOR REVIEW
	A. Submit under provisions of Section 260010.
	B. Shop Drawings: The following items shall be submitted for review and approval:
	1. Submittal booklet to include the following:
	a. Reference to Specification Section.
	b. A list of all equipment to be provided and installed.
	c. UL System drawings for each firestopping application.
	d. Manufacturer’s Certificates of Conformance for their products.
	e. Manufacturer’s specifications and technical data for each material including the composition and limitations, documentation of UL firestop systems to be used and manufacturer's installation instructions to comply with this Section.
	f. Manufacturer's engineering judgment identification number and drawing details when no UL system is available for an application. Engineering judgment must include both project name and contractor’s name who will install firestop system as described...



	1.5 SUBMITTALS FOR CLOSEOUT
	A. Submit under provisions of Section 260010.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials undamaged in manufacturer's clearly labeled, unopened containers, identified with brand, type, and UL label where applicable.
	B. Coordinate delivery of materials with scheduled installation date to allow minimum storage time at jobsite.
	C. Store materials under cover and protect from weather and damage in compliance with manufacturer's requirements, including temperature limitations.
	D. Comply with recommended procedures, precautions or remedies described in material safety data sheets as applicable.
	E. Do not use damaged or expired materials.

	1.7 PROJECT CONDITIONS
	A. Do not use materials that contain flammable solvents.
	B. Scheduling:
	1. Schedule installation of CAST IN PLACE firestop devices after completion of floor formwork, metal form deck, or composite deck but before placement of concrete.
	2. Schedule installation of other firestopping materials after completion of penetrating item installation but prior to covering or concealing of openings.

	C. Verify existing conditions and substrates before starting work.  Correct unsatisfactory conditions before proceeding.
	D. Weather conditions:  Do not proceed with installation of firestop materials when temperatures exceed the manufacturer's recommended limitations for installation printed on product label and product data sheet.
	E. During installation, provide masking and drop cloths to prevent firestopping materials from contaminating any adjacent surfaces.

	1.8 WARRANTY
	A. Provide the warranty specified in Section 260010.


	PART 2 -  PRODUCTS
	2.1 ROUND SLEEVES
	A. Wall Sleeves, Steel:  Description: ASTM A53/A53M, Type E, Grade B, Schedule 40, zinc coated, plain ends and integral waterstop.
	B. Wall Sleeves, Cast Iron:  Description: Cast or fabricated “wall pipe”, equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop.
	C. Pipe Sleeves, PVC:  Description: ASTM D1785, Schedule 40.
	D. Molded Sleeves, PVC: Description: With nailing flange for attaching to wooden forms.
	E. Molded Sleeves, PE, or PP:  Description: Removable, tapered cup-shaped, and smooth outer surface with nailing flange for attaching to wooden forms.
	F. Sheet Metal Sleeves, Galvanized Steel, Round:  Description: Galvanized-steel sheet; thickness not less than 0.0239" round tube closed with welded longitudinal joint, with tabs for screw-fastening the sleeve to the board.

	2.2 RECTANGULAR SLEEVES
	A. Sheet Metal Sleeves, Galvanized Steel, Rectangular:
	1. Description:
	a. Material: Galvanized sheet steel.
	b. Minimum Metal Thickness:
	1) For sleeve cross-section rectangle perimeter less than 50" and with no side larger than 16", thickness must be 0.052".
	2) For sleeve cross-section rectangle perimeter not less than 50" or with one or more sides larger than 16", thickness must be 0.138".




	2.3 SLEEVE SEAL SYSTEMS
	A. Description: Modular sealing device, designed for field assembly, to fill annular space between sleeve and raceway or cable or between raceway and cable.
	1. Sealing Elements: EPDM or Nitrile (Buna N) rubber interlocking links shaped to fit surface of pipe. Include type and number required for pipe material and size of pipe.
	2. Pressure Plates: Carbon steel, Stainless steel.
	3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, Stainless steel of length required to secure pressure plates to sealing elements.


	2.4 GROUT
	A. Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-rated walls or floors.
	1. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	2. Design Mix: 5000-psi, 28-day compressive strength.
	3. Packaging: Premixed and factory packaged.


	2.5 POURABLE SEALANTS
	A. Description: Single-component, neutral-curing elastomeric sealants of grade indicated below.
	1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal surfaces that are not fire rated.


	2.6 FOAM SEALANTS
	A. Description: Multicomponent, liquid elastomers that, when mixed, expand and cure in place to produce a flexible, non-shrinking foam. Foam expansion must not damage cables or crack penetrated structure.

	2.7 FIRESTOPPING MANUFACTURERS
	A. Subject to compliance with through penetration firestop systems (XHEZ) listed in Volume II of the UL Fire Resistance Directory, provide products of the following manufacturers as identified below:
	1. Hilti Firestop Systems
	2. Specified Technologies Inc
	3. 3M Fire Protection Products
	4. Tremco, Inc
	5. Nelson Firestop Products
	6. USG Corporation


	2.8 GENERAL FIRESTOPPING REQUIREMENTS
	A. Provide firestopping composed of components that are compatible with each other, the substrates forming openings, and the items, if any, penetrating the firestopping under conditions of service and application, as demonstrated by the firestopping m...
	B. Provide components for each firestopping system that are needed to install fill material.  Use only components specified by the firestopping manufacturer and approved by the qualified testing agency for the designated fire-resistance-rated systems.
	C. Penetrations in Fire Resistance Rated Walls: Provide firestopping with ratings determined in accordance with UL 1479 or ASTM E 814.
	1. F-Rating: Not less than the fire-resistance rating of the wall construction being penetrated.

	D. Penetrations in Horizontal Assemblies: Provide firestopping with ratings determined in accordance with UL 1479 or ASTM E 814.
	1. F-Rating: Minimum of 1-hour rating, but not less than the fire-resistance rating of the floor construction being penetrated.
	2. T-Rating: when penetrant is located outside of a wall cavity, minimum of 1-hour rating, but not less than the fire-resistance rating of the floor construction being penetrated.
	3. W-Rating: Class 1 rating in accordance with water leakage test per UL 1479.

	E. Penetrations in Smoke Barriers: Provide firestopping with ratings determined in accordance with UL 1479 or ASTM E 814.
	1. L-Rating: Not exceeding 5.0 cfm/sq. ft. of penetration opening at both ambient and elevated temperatures.

	F. Mold Resistance: Provide penetration firestoppping with mold and mildew resistance rating of 0 as determined by ASTM G21.

	2.9 GENERAL FIRESTOPPING REQUIREMENTS
	A. Provide firestop systems that are produced and installed to resist spread of fire according to
	B. Penetrations in Fire-Resistance-Rated Walls:  Provide penetration firestopping with ratings
	1. Fire-resistance-rated walls include fire walls, fire-barrier walls, smoke-barrier walls, and fire partitions.
	2. F-Rating:  Not less than the fire-resistance rating of constructions penetrated.

	C. Penetrations in Horizontal Assemblies:  Provide penetration firestopping with ratings
	determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of
	0.01-inch wg (2.49 Pa).
	1. Horizontal assemblies include floors and floor/ceiling assemblies.
	2. F-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions penetrated.
	3. T-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions penetrated except for floor penetrations within the cavity of a wall.

	D. Penetrations in Smoke Barriers: Penetration firestopping systems with ratings determined per
	1. L-Rating: Not exceeding 5.0 cfm/sq. ft. of penetration opening at and no more than 50-cfm cumulative total for any 100 sq. ft. at both ambient and elevated temperatures.

	E. W-Rating:  Provide penetration firestopping showing no evidence of water leakage when tested
	F. Exposed Penetration Firestopping:  Provide products with flame-spread and smoke-developed
	G. VOC Content:  Penetration firestopping sealants and sealant primers shall comply with the
	1. Sealants:  250 g/L.
	2. Sealant Primers for Nonporous Substrates:  250 g/L.
	3. Sealant Primers for Porous Substrates:  775 g/L.

	H. Accessories:  Provide components for each penetration firestopping system that are needed to install fill materials and to maintain ratings required.  Use only those components specified by penetration firestopping manufacturer and approved by qual...
	1. Permanent forming/damming/backing materials, including the following:
	a. Slag-wool-fiber or rock-wool-fiber insulation.
	b. Sealants used in combination with other forming/damming/backing materials to prevent leakage of fill materials in liquid state.
	c. Fire-rated form board.
	d. Fillers for sealants.

	2. Temporary forming materials.
	3. Substrate primers.
	4. Collars.
	5. Steel sleeves


	2.10 FILL MATERIALS
	A. Cast-in-Place Firestop Devices:  Factory-assembled devices for use in cast-in-place concrete floors and consisting of an outer metallic sleeve lined with an intumescent strip, a radial extended flange attached to one end of the sleeve for fastening...
	B. Latex Sealants:  Single-component latex formulations that do not re-emulsify after cure during exposure to moisture.
	C. Firestop Devices:  Factory-assembled collars formed from galvanized steel and lined with intumescent material sized to fit specific diameter of penetrant.
	D. Intumescent Composite Sheets:  Rigid panels consisting of aluminum-foil-faced elastomeric sheet bonded to galvanized-steel sheet.
	E. Intumescent Putties:  Nonhardening dielectric, water-resistant putties containing no solvents, inorganic fibers, or silicone compounds.
	F. Intumescent Wrap Strips:  Single-component intumescent elastomeric sheets with aluminum foil on one side.
	G. Mortars:  Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, fillers, and lightweight aggregate formulated for mixing with water at Project site to form a non-shrinking, homogeneous mortar.
	H. Pillows/Bags:  Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled with a combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant additives. Where exposed, cover openings with steel-reinforci...
	I. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, non-shrinking foam.
	J. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants; pourable (self-leveling) grade formulation for openings in floors and other horizontal surfaces, and non-sag formulation for openings in vertical and sloped ...

	2.11 MIXING
	A. For those products requiring mixing before application, comply with penetration firestopping manufacturer's written instructions for accurate proportioning of materials, water (if required), type of mixing equipment, selection of mixer speeds, mixi...

	2.12 IDENTIFICATION
	A. Through-Penetration Firestop Systems: Adhesive labels with preprinted, flexible, self-adhesive vinyl with legend over-laminated with a clear weather and commercial resistant coating.


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF SLEEVES FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
	A. Comply with NECA 1.
	B. Sleeves for Conduits Penetrating Above-Grade, Non-Fire-Rated, Concrete and Masonry-Unit Floors and Walls:
	1. Interior Penetrations of Non-Fire-Rated Walls and Floors:
	a. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly between sleeve and wall or floor, so no voids remain. Tool exposed surfaces smooth; protect material while curing.
	b. Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint. Comply with requirements in Section 079200 “Joint Sealants”.

	2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	3. Size pipe sleeves to provide 1/4" annular clear space between sleeve and raceway or cable, unless sleeve seal system is to be installed or seismic criteria require different clearance.
	4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush with both surfaces of walls. Deburr after cutting.
	5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2" above finished floor level. Install sleeves during erection of floors.

	C. Sleeves for Conduits Penetrating Non-Fire-Rated Wall Assemblies:
	1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved opening.
	2. Seal space outside of sleeves with approved joint compound for wall assemblies.
	3. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.

	E. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel, cast-iron pipe sleeves and mechanical sleeve seal systems. Size sleeves to allow for 1" annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	F. Underground, Exterior-Wall and Floor Penetrations:
	1. Install steel, cast-iron pipe sleeves with integral waterstops. Size sleeves to allow for 1" annular clear space between raceway or cable and sleeve for installing sleeve seal system. Install sleeve during construction of floor or wall.
	2. Install steel pipe sleeves. Size sleeves to allow for 1" annular clear space between raceway or cable and sleeve for installing sleeve seal system. Grout sleeve into wall or floor opening.


	3.2 INSTALLATION OF SLEEVES FOR FIRE-RATED ELECTRICAL PENETRATIONS
	A. The Contractor shall be responsible for providing permanent, UL approved firestopping systems for all penetrations through fire rated floor or fire rated wall assemblies. For areas that will require future access for the installation of additional ...
	B. Regulatory Requirements:  Install firestop materials in accordance with UL Fire Resistance Directory.
	C. Manufacturer's Instructions:  Comply with manufacturer's instructions for installation of through-penetration joint materials.
	1. Seal all holes or voids made by penetrations to ensure an air and water-resistant seal.
	2. Consult with mechanical engineer, project manager, and damper manufacturer prior to installation of UL firestop systems that might hamper the performance of fire dampers as it pertains to duct work.
	3. Protect materials from damage on surfaces subjected to traffic.


	3.3 INSTALLATION OF RECTANGULAR SLEEVES AND SLEEVE SEALS
	A. Install sleeves in existing walls without compromising structural integrity of walls. Do not cut structural elements without reinforcing the wall to maintain the designed weight bearing and wall stiffness.
	B. Install conduits and cable with no crossings within the sleeve.
	C. Fill opening around conduits and cables with expanding foam without leaving voids.
	D. Provide metal sheet covering at both wall surfaces and finish to match surrounding surfaces. Metal sheet must be same material as sleeve.

	3.4 INSTALLATION OF SLEEVE SEAL SYSTEMS
	A. Install sleeve seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway entries into building.
	B. Install type and number of sealing elements recommended by manufacturer for raceway or cable material and size. Position raceway or cable in center of sleeve. Assemble mechanical sleeve seals and install in annular space between raceway or cable an...

	3.5 SLEEVES
	A. Furnish to the General Contractor sleeves and locations where work of this contract must pass through new walls, floors, ceilings, roofs, and other construction. Extend each sleeve through the floor, wall or partition and cut flush with each surfac...
	B. For sleeves in bearing and masonry walls, floors, and partitions provide standard weight steel pipe finished with smooth edges. For other than masonry partitions, through suspended ceilings, and for concealed vertical piping, provide No. 22 U.S.G. ...
	C. Where conduits pass through the roof provide pre-molded synthetic rubber flashing booths or other approved means approved by the Roofing Contractor. Install as per Roofing Contractor.
	D. Provide any sleeve or opening not installed or made during construction under the requirements for cutting and patching.
	E. Provide sleeves as required in existing walls for renovation projects.

	3.6 FIELD QUALITY CONTROL
	A. Examine sealed penetration areas to ensure proper installation before concealing or enclosing areas.
	B. Keep areas of work accessible until inspection by applicable code authorities.
	C. Inspection of through-penetration firestopping shall be performed in accordance with ASTM E 2174, “Standard Practice for On-Site Inspection of Installed Fire Stops” or other recognized standard.
	D. Perform under this section patching and repairing of firestopping caused by cutting or penetrating of existing firestop systems already installed by other trades.

	3.7 THROUGH-PENETRATION FIRESTOP SYSTEMS IDENTIFICATION
	A. Identify through-penetration firestop systems with adhesive labels.
	B. Attach labels permanently to surfaces of penetrated construction on both sides of each firestop system installation where labels will be visible to anyone seeking to remove penetrating items or firestop systems.
	C. Include the following information on labels:
	1. The words: “Warning - Through Penetration Firestop System-Do Not Disturb”
	2. Contractor's Name, address, and phone number.
	3. Through-Penetration firestop system designation of applicable testing and inspecting agency.
	4. Date of Installation.
	5. Through-Penetration firestop system manufacturer's name.
	6. Installer's Name.


	3.8 CLEANING AND PROTECTION
	A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with cleaning materials that are approved in writing by firestop system manufacturers and that do not damage materials in which openings occur.
	B. Provide final protection and maintain conditions during and after installation that ensure that firestop system is without damage or deterioration at time of Substantial Completion.  If, despite such protection, damage or deterioration occurs, imme...



	26006 260553 Identification
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Labels and Nameplates
	B. Color-Coding

	1.2 REFERENCES
	A. ANSI/NFPA 70 - National Electrical Code

	1.3 REGULATORY REQUIREMENTS
	A. Conform to requirements of ANSI/NFPA 70.
	B. Furnish products listed and classified by Underwriters Laboratories, Inc., or a testing firm acceptable to authority having jurisdiction as suitable for purpose specified and shown.

	1.4 SUBMITTALS FOR REVIEW
	A. Submit a letter on Company letterhead stating that all equipment will be in compliance with the specifications.

	1.5 WARRANTY
	A. Provide the warranty specified in Section 260010.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Thomas & Betts
	B. Ideal Industries, Inc.
	C. Lem Products, Inc.

	2.2 RACEWAY AND CABLE LABELS
	A. Comply with applicable codes for minimum size of letters for legend and for minimum length of color field for each raceway and cable size.
	1. Color: Black letters on orange field.
	2. Legend: Indicates voltage and service.

	B. Adhesive Labels: Preprinted, flexible, self-adhesive vinyl with legend over-laminated with a clear weather and commercial resistant coating.
	C. Pre-tensioned, Wraparound Plastic Sleeves: Flexible, preprinted, color-coded, acrylic band sized to suit the diameter of the line it identifies and arranged to stay in place by pre-tensioned gripping action when placed in position.
	D. Colored Adhesive Tape: Self-adhesive vinyl tape not less than 3 mils thick by 3/4" to 2" wide.
	E. Tape Markers: Vinyl or vinyl-cloth, self-adhesive, wraparound type with preprinted numbers and letters.
	F. Aluminum, Wraparound Market Bands: Bands cut from 0.014" thick aluminum sheet, with stamped or embossed legend, and fitted with slots or ears for permanently securing around wire or cable jacket or around groups of conductors.
	G. Plasticized Card-Stock Tags: Vinyl cloth with preprinted and field-printed legends. Orange background, unless otherwise indicated, with eyelet for fastener.
	H. Aluminum-Faced, Card-Stock Tags: Weather-resistant, 18-point minimum card stock faced on both sides with embossable aluminum sheet, 0.002" thick, laminated with moisture resistant acrylic adhesive, punched for fasteners, and preprinted with legends...
	I. Brass or Aluminum Tags: 2 by 2 by 0.05" metal tags with stamped legend, punched for fastener.
	J. Telecommunication Cable Labels: Self-adhesive vinyl or vinyl-cloth wraparound tape markers, machine printed with alphanumeric cable designations.

	2.3 NAMEPLATES AND SIGNS
	A. Engraved Plastic Nameplates and Signs: Engraving stock, melamine plastic laminate, minimum 1/16" thick for signs up to 20 sq. in. and 1/8" thick for larger sizes.
	1. Engraved legend with black letters on white face.
	2. Punched or drilled for mechanical fasteners.
	3. Provide outdoor rated plastic with UV Protection for outdoor or wet locations.

	B. Baked-Enamel Signs for Interior Use: Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend and size required for the application. 1/4" grommets in corners for mounting.
	C. Fasteners for Nameplates and Signs: Self-tapping, stainless-steel screws or No. 10/32, stainless-steel machine screws with nuts and flat and lock washers.

	2.4 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Cable Ties: Fungus-inert, self-extinguishing, one-piece, self-locking, Type 6/6 nylon cable ties.
	1. Minimum Width: 3/16"
	2. Tensile Strength: 50 lb minimum.
	3. Temperature Range: Minus 40 to plus 185º F.


	2.5 COLOR CODING OF SECONDARY CONDUCTORS
	A. Use the following colors for feeder and branch circuit phase conductors:
	1. 120/208 or 120/240 Volt Systems:
	2. 277/480 Volt Systems:
	• Brown – A Phase
	• Orange – B Phase
	• Yellow – C Phase
	• Gray (Neutral)

	3. Factory apply color the entire length of conductors, except the following field-applied, color-coding methods may be used instead of factory-coded wire for sizes larger than No. 10 AWG:
	a. Colored, pressure-sensitive plastic tape in half-lapped turns for a distance of 3" from terminal points and in boxes where splices or taps are made. Apply last two turns of tape with no tension to prevent possible unwinding. Use 3/4" wide tape in c...




	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Use Owner-furnished room numbers on all identifications. Room numbers on drawings are for reference only.
	B. Verify colors for color coding with Owner before proceeding and match existing color coding when applicable.
	C. Identification Materials and Devices: Install at locations for most convenient viewing without interference with operation and maintenance of equipment.
	D. Lettering, Colors, and Graphics: Coordinate names, abbreviations, colors, and other designations with corresponding designations in the Contract Documents or with those required by codes and standards. Use consistent designations throughout Project.
	E. Sequence of Work: If identification is applied to surfaces that require finish, install identification after completing finish work.
	F. Self-Adhesive Identification Products: Clean surfaces before applying.
	G. Color Junction Boxes and Coverplates: Paint all boxes and covers above accessible ceilings colors as listed below:
	1. Fire Alarm System: Red
	2. Security System: Blue
	3. Normal/Emergency and Emergency Only Distribution Systems: Yellow

	H. Caution Labels for Indoor Boxes and Enclosures for Power and Lighting: Install pressure-sensitive self-adhesive labels identifying system voltage with black letters on orange background. Install on exterior of door or cover.
	I. Circuit Identification on Junction Boxes and Coverplates: Mark ID externally on junction box, coverplates and on the back of each coverplate for receptacles and switches.
	1. Boxes: Finished Areas – Inside, Permanent Marker
	2. Boxes: Non-Finished Areas – Outside, Permanent Marker
	3. ID Legend: Permanent, waterproof listing of panel and circuit number or equivalent. (IE Panel HA cct. 1, 3, 5)

	J. Paths of Underground Electrical Lines: During trench backfilling, for exterior underground power, control, signal, and communication lines, install continuous underground plastic line marker located directly above line at 6 to 8" below finished gra...
	K. Power-Circuit Identification: Metal tags or aluminum, wraparound marker bands for cables, feeders, and power circuits in vaults, pull and junction boxes, manholes and switchboard rooms.
	1. Legend: 1/4" steel letter and number stamping or embossing with legend corresponding to indicated circuit designations.
	2. Tag Fasteners: Nylon cable ties.
	3. Band Fasteners: Integral ears.

	L. Apply identification to conductors as follows:
	1. Conductors to be extended in the future: Indicate source and circuit numbers.
	2. Multiple Power or Lighting Circuits in the Same Enclosure: Identify each conductor’s source and circuit number using permanent marking and using color-coding to identify circuits’ voltage and phase.
	3. Multiple Control and Communication Circuits in the Same Enclosure: Identify each conductor by its system and circuit designation. Use a consistent system of tags, color-coding or cable marking tape.

	M. Apply warning, caution and instruction signs as follows:
	1. Warnings, Cautions, and Instructions: Install to ensure safe operation and maintenance of electrical systems and of items to which they connect. Install engraved plastic-laminated instruction signs with approved legend where instructions are needed...
	2. Emergency Operation: Install engraved laminated signs with white legend on red background with minimum 3/8" high lettering for emergency instructions on power transfer, load shedding and other emergency operations.

	N. Equipment Identification Labels: Engraved plastic laminate. Install on each unit of equipment, including central or master unit of each system. This includes power, lighting, communication, signal, and alarm systems, unless units are specified with...
	1. Enclosed Switches
	2. Enclosed Circuit Breakers




	26006 260620 (1) Schedules for Elec Distribution Equipment
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This section includes the schedules for electrical distribution equipment.

	1.2 SUBMITTALS FOR REVIEW
	A. Refer to the specific equipment section for submittals required.

	1.3 EXTRA MATERIALS
	A. Refer to the specific equipment section for extra materials required.

	1.4 MAINTENANCE MATERIALS
	A. Refer to the specific equipment section for maintenance materials required.


	PART 2 -  PRODUCTS
	2.1 SCHEDULES FOR ELECTRICAL DISTRIBUTION EQUIPMENT
	A. Refer to Schedules attached to the following pages.


	PART 3 -  EXECUTION
	3.1 STANDARD BRANCH CIRCUIT WIRE SIZING TABLE
	A. Sizing Table:
	B. Table Notes:
	1. Unless otherwise indicated, refer to this schedule for wire and conduit size for all circuits with identified breaker trip ratings.
	2. Provide neutral conductor for 2 and 3 pole circuits as indicated above if the equipment requires a neutral.




	26006 260620 (2) Schedules for Elec Distribution Equipment
	26006 260650 (1) Luminaire Schedule
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This section includes the Luminaire Schedule.
	B. The luminaire manufacturers’ catalog numbers scheduled hereinafter in the Luminaire Schedule may not include all the required accessories or hardware that is necessary for a complete installation. Provide all the required accessories or hardware th...
	C. Furnish luminaries with all associated appurtenances including, but not necessarily limited to, lamps, ballasts, drivers, reflectors, lenses and/or louvers, sockets, holders, suspension accessories, pendants, canopies, recessing boxes, plaster fram...
	D. Every luminaire symbol shall have a luminaire number unless otherwise directed. In instances where a specific luminaire symbol has not been assigned a luminaire number, provide a complete luminaire of the type and wattage designated for a luminaire...

	1.2 LUMINAIRE SCHEDULE INTERPRETATION
	A. The first name luminaire manufacturer and catalog number is the Basis of Design for the intended usage. Additional luminaire manufacturers and catalog series of luminaries listed in the Luminaire Scheduled or added thru addenda are approved equals ...

	1.3 MAINTENANCE MATERIALS
	A. Provide 2 of each special tool required for maintenance.


	PART 2 -  PRODUCTS
	2.1 LUMINAIRE SCHEDULE
	A. Refer to Luminaire Schedule attached to the following pages.


	PART 3 -  EXECUTION – NOT USED

	26006 260650 (2) Luminaire Schedule
	26006 260800 Electrical Systems Commissioning
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. The purpose of this section is to specify the Division 26 responsibilities and participation in the commissioning process.
	B. Work under this contract shall conform to requirements of Division 1, General Requirements, Conditions of the Contract, and Supplementary Conditions. This specification covers commissioning of electrical systems which are part of this project.
	C. Commissioning work shall be a team effort to ensure that all electrical equipment and systems have been completely and properly installed, function together correctly to meet the design intent, and document system performance. Commissioning shall c...
	D. The commissioning team shall be made up of representatives from the Owner, design professionals, major equipment suppliers, and electrical contractor.  The lead person for each trade who will actually perform or supervise the work is to be designat...
	E. The Commissioning Authority shall have responsibility for coordinating and directing each step of the commissioning process. The Authority shall be a true third party, not affiliated with any of the companies involved with the project design.
	F. Electrical system installation, start-up, testing, preparation of O&M manuals, and operator training shall be the responsibility of the Division 26 Electrical Contractor, with coordination, observation, verification and commissioning the responsibi...
	G. The commissioning process does not relieve the Division 26 Electrical Contractor from the obligations to complete all portions of work in a satisfactory and fully operational manner.

	1.2 QUALITY ASSURANCE
	A. Qualifications:
	1. The CTC (Certified Testing Company) performing the work of this section shall be qualified to test electrical equipment and is a NETA (National Electrical Testing Association)-certified testing agency. The CTC shall not be associated with the manuf...

	B. Test Equipment:
	1. The Subcontractor shall provide all test equipment necessary to fulfill the checks and testing requirements. Test equipment shall have been calibrated within one (1) year of its use on the project.
	2. Refer to the Division 1 – Commissioning Requirements Section for additional requirements.


	1.3 ROLES AND RESPONSIBILITIES
	A. Refer to Division 01, General Requirements, Conditions of the Contract, and Supplementary Conditions for the Commissioning Agent, Owner, Architect, and General Contractor roles and responsibilities.
	B. Electrical Contractor Responsibilities:
	1. Include cost to complete commissioning requirements for electrical systems in the contract price.
	2. Include requirements for submittal data, O&M data, and training in each purchase order or sub-contract written.
	3. Ensure cooperation and participation of specialty sub-contractors such as communications, data, etc.
	4. Ensure participation of major equipment manufacturers in appropriate training and testing activities.
	5. Attend Construction Phase coordination meetings scheduled by the Commissioning Agent.
	6. Conduct electrical system orientation and inspection when equipment is set.
	7. Respond to (in writing) and address items documented in the Contractor Commissioning Issues Log.
	8. Submit copies of all test results to the CxA.
	9. Complete Pre-Functional Checklists for all equipment.
	a. Remedy any deficiencies identified in Pre-Functional Checklists and notify CxA in writing that deficiencies have been addressed.

	10. Assist the Commissioning Agent in all Pre-Functional Checklist verifications and Functional Performance Tests.
	11. Prepare preliminary schedule for electrical system orientation and inspections, O&M manual submission, training sessions, testing, equipment start up, and task completion for use by the Commissioning Agent.  Update schedule as appropriate througho...
	12. Attend initial training session.
	13. Conduct electrical system orientation and inspection at the equipment placement completion stage.
	14. Update drawings to the record condition to date, and review with the Commissioning Agent.
	15. Gather O&M data on all equipment and assemble in binders as required by the Commissioning Specification.  Submit to Commissioning Agent for review prior to the completion of construction.
	16. Notify the Commissioning Agent a minimum of two weeks in advance, so that witnessing equipment and system start-up and testing can begin.
	17. Participate in, and schedule vendors and Contractors to participate in the training sessions as set up by the Commissioning Agent.
	18. Provide a complete set of as-built records to the Commissioning Agent.

	C. Equipment Suppliers and Miscellaneous Contractors Responsibilities:
	1. Include cost for commissioning requirements in the contract price.
	2. Provide submittals, and appropriate O&M manual sections.
	3. Attend initial commissioning coordination meeting scheduled by the Commissioning Agent.
	4. Participate in training sessions as scheduled by the Commissioning Agent.
	5. Demonstrate performance of equipment as applicable.


	1.4 SCOPE OF WORK
	A. Commissioning work of Division 26 shall include, but not be limited to:
	1. Testing and start-up of the equipment.
	2. Completion of Functional Checklists.
	3. Cooperation with the Commissioning Agent.
	4. Providing qualified personnel for participation in commissioning tests, including seasonal testing required after the initial testing.
	5. Providing equipment, materials, and labor as necessary to correct construction and/or equipment deficiencies found during the commissioning process.
	6. Providing operation and maintenance manuals, and as-built drawings to the Commissioning Agent for verification.
	7. Providing training and demonstrations for the systems specified in this Division.

	B. The work included in the commissioning process involves a complete and thorough evaluation of the operation and performance of all components, systems, and sub-systems.  The following equipment and systems shall be evaluated:
	1. Lighting Control System (30% Sampling Rate)
	a. Visual and Mechanical Inspection
	1) Verify lighting loads are circuited per the zones indicated on the drawings.
	2) Verify controllers with the correct relay quantity are installed in the correct location.
	3) Verify each occupancy sensor type is installed in the correct location.
	4) Verify each wall switch type is installed in the correct location.
	5) Verify each daylight sensor type is installed in the correct location.
	6) Verify partition controls are installed in the correct location.
	7) Verify exterior daylight sensors are installed in the correct location.
	8) Verify all controllers/network bridges/border routers are connected to the network.
	9) Verify segment manager is connected and can be access by the building management system.
	10) Verify all emergency lighting control devices are installed in the correct location.

	b. Electrical Tests
	1) Test each controller relay is programmed to match the sequence of operation for normal and after hour modes.
	2) Test each occupancy sensor type is programmed to match the sequence of operation for normal and after hour modes.
	3) Test each wall switch type is programmed to match the sequence of operation for normal and after hour modes.
	4) Test each daylight sensor type is programmed to match the sequence of operation for normal and after hour modes.
	5) Test partition controls work with combined and separate rooms.
	6) Test exterior daylight sensors.
	7) Test connection to controllers/network bridges/border routers.
	8) Access the lighting control system by the IP address to verify it is operational.
	9) Test emergency lighting control devices.


	2. Electrical support for mechanical equipment listed in the Commissioning of HVAC Systems.


	1.5 SUBMITTALS FOR REVIEW
	A. The Commissioning Agent shall review the relevant submittals and provide any comments to the Engineer for inclusion in their review comments.
	B. The Commissioning Agent will review the approved submittals and prepare the functional test procedures required for the equipment to be commissioned.


	PART 2 -  PRODUCTS
	2.1 TEST EQUIPMENT
	A. The Electrical Contractors shall furnish all special tools and equipment required for testing during the commissioning process.  A list of all tools and equipment to be used during commissioning shall be submitted to the Commissioning Agent for app...

	2.2 PROPRIETARY TEST EQUIPMENT
	A. Proprietary test equipment and software required by any equipment manufacturer for programming and/or start-up, whether specified or not, shall be provided by the manufacturer of the equipment.  Manufacturer shall provide the test equipment, demons...


	PART 3 -  EXECUTION
	3.1 TESTING PREPARATION
	A. Certify that electrical systems, subsystems, and equipment have been installed, calibrated, and started and are operating according to the Contract Documents.
	B. Certify that electrical instrumentation and control systems have been completed and calibrated, that they are operating according to the Contract Documents, and that pretest set points have been recorded.
	C. Certify that testing and adjusting procedures have been completed and that testing and adjusting reports have been submitted, discrepancies corrected, and corrective work approved.
	D. Set systems, subsystems, and equipment into operating mode to be tested (e.g., normal shutdown, normal auto position, normal manual position, unoccupied cycle, emergency power, and alarm conditions).
	E. Inspect and verify the position of each device and interlock identified on checklists.
	F. Check safety cutouts, alarms, and interlocks with smoke control and life-safety systems during each mode of operation.
	G. Testing Instrumentation:  Install measuring instruments and logging devices to record test data as directed by the Commissioning Agent.

	3.2 TESTING VERIFICATION
	A. Prior to performance of testing Work, provide copies of reports, sample forms, checklists, and certificates to the Commissioning Agent.
	B. Notify the Commissioning Agent at least 10 days in advance of testing Work and provide access for the Commissioning Agent to witness testing Work.
	C. Provide technicians, instrumentation, and tools to verify testing of electrical systems at the direction of the Commissioning Agent.
	1. The Commissioning Agent will notify testing Contractor 10 days in advance of the date of field verification.  Notice will not include data points to be verified.
	2. The testing Contractor shall use the same instruments (by model and serial number) that were used when original data were collected.
	3. Failure of an item includes, other than sound, a deviation of more than 10 percent.  Failure of more than 10 percent of selected items shall result in rejection of final testing and adjusting report.
	4. Remedy the deficiency and notify the Commissioning Agent so verification of failed portions can be performed.


	3.3 GENERAL TESTING REQUIREMENTS
	A. Provide technicians, instrumentation, and tools to perform commissioning test at the direction of the Commissioning Agent.
	B. Scope of electrical testing shall include all components, equipment, and systems as outlined in this section.
	C. Test all operating modes, interlocks, control responses, and responses to abnormal or emergency conditions, and verify proper response to input signals.
	D. Tests will be performed using design conditions whenever possible.
	E. Simulated conditions may need to be imposed using an artificial load when it is not practical to test under design conditions.  Before simulating conditions, calibrate testing instruments.  Provide equipment to simulate loads.  Set simulated condit...
	F. The Commissioning Agent may direct that set points be altered when simulating conditions is not practical.
	G. The Commissioning Agent may direct that sensor values be altered with a signal generator when design or simulating conditions and altering set points are not practical.
	H. If tests cannot be completed because of a deficiency outside the scope of the electrical system, document the deficiency and report it to the Owner.  After deficiencies are resolved, reschedule tests.

	3.4 REPORT
	A. Provide a written report of all outstanding electrical items that need to be corrected.



	26006 260940 Distributed Digital Lighting Control System
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Digital Lighting Controls

	1.2 REGULATORY REQUIREMENTS
	A. ANSI/NFPA 70 - National Electrical Code
	B. NEMA - National Electrical Manufacturers Association
	C. FCC Emission Standards
	D. UL - Underwriters Laboratories, Inc. Listings
	E. UL 20 – General Use Switches, Plug Load Controls
	F. UL 924 – Standard for Emergency Lighting and Power Equipment

	1.3 DESIGN / PERFORMANCE REQUIREMENTS
	A. Digital Lighting Management System shall accommodate the square-footage coverage requirements for each area controlled, utilizing room controllers, digital occupancy sensors, switches, daylighting sensors and accessories that suit the required ligh...
	B. System shall conform to requirements of NFPA 70.
	C. System shall comply with FCC emission standards specified in part 15, sub-part J for commercial and residential application.
	D. System shall be listed under UL sections 916 and/or 508.

	1.4 SUBMITTALS FOR REVIEW
	A. Submit under provisions of Section 260010.
	B. Shop Drawings: The following items shall be submitted for review and approval:
	1. Submittal booklet to include the following:
	a. Reference to Specification Section.
	b. A list of all equipment to be provided and installed in the system.
	c. Data sheets of all items to be provided with the specific item or model number highlighted.
	d. Composite wiring and/or schematic diagram of each control circuit as proposed to be installed.
	e. Show exact location of all digital devices, including at minimum sensors, room controllers, and switches for each area on reflected ceiling plans. (Contractor must provide AutoCAD format reflected ceiling plans.)
	f. Provide room/area details including products and sequence of operation for each room or area. Illustrate typical acceptable room/area connection topologies.
	g. Network riser diagram including floor and building level details. Include network cable specification and end-of-line termination details, if required. Illustrate points of connection to integrated systems. Coordinate integration with mechanical an...



	1.5 SUBMITTALS FOR CLOSEOUT
	A. Submit under provisions of Section 260010.
	B. Record actual installed locations and settings of all equipment installed on the project record documents.
	C. Operation and Maintenance Manual:
	1. Include approved Shop Drawings and Product Data.
	2. Include Sequence of Operation, identifying operation for each room or space.
	3. Include manufacturer's maintenance information.
	4. Operation and Maintenance Data: Include detailed information on device programming and setup.
	5. Include startup and test reports.

	D. Maintenance Data:
	1. Routine preventive maintenance schedule.
	2. Lists of special tools, maintenance materials, and replacement parts.
	3. Repair instructions for procedures to check, repair, and test equipment during typical malfunctions.
	4. Recommended cleaning methods, frequency, and materials.


	1.6 QUALITY ASSURANCE
	A. Manufacturer Qualifications: Company specializing in manufacturing of centralized and distributed lighting control systems with a minimum of 10 years documented experience.
	B. Installer Qualifications: Company certified by the manufacturer and specializing in installation of networked lighting control products with minimum three years documented experience.
	C. System Components: Demonstrate that individual components have undergone quality control and testing prior to shipping.

	1.7 REGULATORY REQUIREMENTS
	A. Conform to requirements of ANSI/NFPA 70.
	B. Products: Listed and classified by Underwriters Laboratories, Inc., or a testing firm acceptable to the authority having jurisdiction as suitable for the purpose specified and indicated.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Store products in a clean, dry space in original manufacturer's packaging in accordance with manufacturer's written instructions until ready for installation

	1.9 PROJECT CONDITIONS
	A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by manufacturer for optimum results.  Do not install products under environmental conditions outside manufacturer's absolute limits.
	B. Do not install equipment until following conditions can be maintained in spaces to receive equipment:
	1. Ambient temperature: 32 to 104 F.
	2. Relative humidity: Maximum 90%, non-condensing.


	1.10 WARRANTY
	A. Provide the warranty specified in Section 260010.

	1.11 MAINTENANCE MATERIALS
	A. Furnish one wireless configuration tool.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis of Design: Watt Stopper Digital Lighting Management (DLM)
	B. Alternate manufacturers as listed below:
	1. nLight (Acuity)
	2. Current (Hubbell)
	3. Lutron

	C. Alternate manufacturers subject to compliance with the following requirements:
	1. The performance and operating characteristics meet or exceed the Basis of Design.
	2. The alternate manufacturer shall include all features, accessories and additional equipment required for a complete installation.
	3. All requirements listed in the sequence of operation can be met by this system.  If items cannot be met, deviations shall be listed in the submittal.
	4. The Electrical Contractor accepts responsibility and associated costs for all required modifications to circuitry, devices, and wiring.
	5. The alternate manufacturer shall include all networking equipment that meets or exceeds the basis of design manufacturers equipment.


	2.2 DISTRIBUTED DIGITAL LIGHTING CONTROL SYSTEM
	A. System General: Provide a Wattstopper Digital Lighting Management System (DLM) complete with all necessary enclosures, wiring, and system components to ensure a complete and properly functioning system as indicated on the Drawings and specified her...
	1. Default to project's determined Energy Code requirements and specifier's Sequence of Operation (SoO); otherwise follow below narrative:
	2. Space Control Requirements: Provide occupancy/vacancy sensors with Manual- or Partial-ON functionality as indicated in all spaces except where hands-free operation is desirable and Automatic-ON occupancy sensors are allowed. Provide Manual-ON occup...
	3. Task Lighting / Plug Loads: Provide automatic shut off of non-essential plug loads and task lighting in spaces as required by the applicable energy code. Provide Automatic-ON of plug loads by time of day or occupancy sensors whenever spaces are occ...
	4. Daylit Areas: Provide daylight-responsive automatic control in all spaces (conditioned or unconditioned) where daylight contribution is available as defined by relevant local building energy code:
	a. All luminaires within code-defined daylight zones shall be controlled separately from luminaires outside of daylit zones.
	b. Daytime setpoints for total ambient illumination (combined daylight and electric light) levels that initiate dimming shall be programmed in compliance with relevant local building energy codes.
	c. Multi-zone sensors may be utilized for daylight areas on the drawings.
	d. Provide smooth and continuous daylight dimming for areas marked on drawings. Daylighting control system may be designed to turn off electric lighting when daylight is at or above required lighting levels.

	5. Conference, meeting, training, auditoriums, and multipurpose rooms shall have independent control of local control zones. Rooms larger than 300 square feet shall instead have at least four preset lighting scenes unless otherwise specified. Occupanc...

	B. Local Room Communication Network: DLM communications in room can either be over a wireless IPv6 network, a wired Cat 5e network referred to as local network or In Room Bus (IRB), or a hybrid with wired Room Controllers, a wireless bridge, and addit...
	1. Wired Room Network with LMRJ Cat 5e cables: DLM local or In Room Bus (IRB) network is a free topology lighting control physical connection and communication protocol designed to control a room or small area of building.
	a. Features of the wired DLM local network include:
	1) Plug n Go automatic configuration and binding of occupancy sensors, switches, and lighting loads to the most energy-efficient sequence of operation based upon the device attached.
	2) Simple replacement of any device in the local DLM network with a standard off the shelf unit without requiring significant commissioning, configuration, or setup.
	3) Push n' Learn configuration to change the automatic configuration, including binding and load parameters without tools, using only the buttons on the digital devices in the local network.
	4) Two-way infrared communications for control by handheld remotes, and configuration by a handheld tool including adjusting load parameters, sensor configuration and binding, within a line of sight of up to 30 feet from a sensor, wall switch or IR re...

	b. Digital room devices connect to the local network using pre-terminated Cat 5e cables with RJ-45 connectors provide both data and power to room devices. Systems that utilize RJ-45 patch cords but do not provide digital communication from individual ...
	c. If manufacturer's pre-terminated Cat5e cables are not used for the installation, each contractor terminated cable must be individually tested and logged provided to any authorized service representative following installation.

	2. Hybrid Room Network: local room network is formed using a combination of wired room controllers, a wireless bridge, and wired and/or wireless occupancy sensors and switches/dimmers.
	a. Features of the Hybrid DLM local network include:
	1) A wireless network bridge is included in the room to act as a bridge between devices that use a wired local IRB network and the devices that use a wireless local PAN network.
	2) Wireless room devices utilize a trusted hardware chip to ensure that only the manufacture's products can access and participate in the wireless network.
	3) Wireless bridge shall be capable of communicating with other wireless bridges, wired load controllers in the room, and a Secondary border router to enable a large-scale low power self-healing IPv6 mesh communication network between rooms in the PAN.




	2.3 DIGITAL ROOM LIGHTING/PLUG CONTROLLERS GENERAL REQUIREMENTS
	A. Digital Load Controllers: Digital controllers for lighting zones, fixtures and/or plug loads automatically bind room loads to the connected control devices in the space without commissioning or the use of any tools. Provide controllers to match the...
	1. Automatic room configuration to the most energy-efficient sequence of operation based upon the devices in the room (Plug n Go)
	2. Simple replacement using the default automatic configuration capabilities, a room controller may be replaced with an off-the-shelf device.
	3. Multiple wired load controllers connected in a local wired IRB network must automatically arbitrate with each other, without requiring any configuration or setup, so that individual load numbers are assigned starting with load 1 to a maximum of 64,...
	4. Device Status LEDs to Indicate:
	a. Data transmission
	b. Device has power
	c. Status for each load
	d. Configuration status

	5. Quick Installation Features Including:
	a. Standard junction box mounting
	b. Quick low voltage connections using standard RJ-45 patch cable

	6. Based on individual configuration, each load shall be capable of the following behavior on power up following the loss of normal power:
	a. Turn on to 100 percent
	b. Turn off
	c. Turn on to last level

	7. Each load be configurable to operate in the following sequences based on occupancy:
	a. Auto-on/Auto-off (Follow on and off).
	b. Manual-on/Auto-off (Follow off only).

	8. Polarity of each load output shall be reversible, via digital configuration, so that an on command turns load off and an off command turns a load on.
	9. BACnet object information shall be available for the following objects:
	a. Load status
	b. Schedule state, normal or after-hours
	c. Demand Response enable/disable
	d. Room occupancy status
	e. Total room lighting and plug loads watts
	f. Electrical current
	g. Total watts per controller
	h. Total room watts/sqft.

	10. UL 2043 plenum rated
	11. LED On/Off status indication for each load
	12. Zero cross circuitry for each load
	13. All digital parameter data programmed into an individual room controller or plug load controller shall be retained in non-volatile FLASH memory within the controller itself. Memory shall have an expected life of no less than 10 years.
	14. Dimming Room Controllers shall share the following features:
	a. Each load shall have an independently configurable preset on level for Normal Hours and After Hours to allow different dimmed levels to be established.
	b. Fade rates for dimming loads shall be specific to bound switch buttons, and the load shall maintain a default value for any bound buttons that do not specify a unique value.
	c. The following dimming attributes may be changed or selected using a wireless configuration tool:
	1) Establish preset level for each load from 0-100 percent.
	2) Set high and low trim for each load.
	3) Initiate lamp burn in for each load of either 0, 12 or 100 hours.

	d. Override button for each load provides the following functions:
	1) Tap for on/off control.
	2) Press and hold for dimming control (lighting only).

	e. Each dimming output channel shall have an independently configurable minimum and maximum calibration trim level to set the dimming range to match the true dynamic range of the connected ballast or driver. LED level indicators on bound dimming switc...
	f. Each dimming output channel shall have an independently configurable minimum and maximum trim level to set the dynamic range of the output within the new 0-100 percent dimming range defined by the minimum and maximum calibration trim.
	g. Calibration and trim levels must be set per output channel. Devices that set calibration or trim levels per controller (as opposed to per load) are not acceptable.

	15. All configurations shall be digital. Devices that set calibration or trim levels per output channel via trim pots or dipswitches are not acceptable.


	2.4 WIRED DIGITAL LIGHTING ROOM CONTROLLERS
	A. Wired On/Off/0-10V KO Mount Dimming Room Controllers Shall Include:
	1. Dual voltage (120/277 VAC, 50/60 Hz) capable rated for 10A total load, or 16A total load depending on product.
	2. Optional real time current and voltage metering (with - M Monitoring option).
	3. One or two relay configurations (10A) or one relay configuration (16A)
	4. Smart 150 mA switching power supply
	5. Two RJ-45 DLM local network ports. Provide molded strain relief ring
	6. One dimming output per relay
	a. 0-10V Dimming - Where indicated, 0-10 volt analog outputs per relay for control of compatible ballasts and LED drivers. Units shall include a complimentary UL 924 rating for the ability of the 0-10 volt output to automatically open upon loss of pow...

	7. Units capable of providing both Class 1 and/or Class 2 wiring for the 0-10V output
	8. Wattstopper Product Numbers: LMRC-111, LMRC-111-M, LMRC-112, or LMRC-112-M, or LMRC-111-16M.
	9. Provide wired digital lighting room controller quantities as shown on the Drawings.

	B. Wired On/Off/0-10V Dimming Enhanced Room Controllers Shall Include:
	1. Dual voltage (120/277 VAC, 50/60 Hz) capable or 347 VAC, 50/60 Hz. 120/277 volt models rated for 20A total load; 347 volt models rated for 15A total load
	2. Built in real time current monitoring via transducer
	3. One, two or three relay configurations
	4. Smart 250 mA switching power supply
	5. Conduit adaptor available for applications where all wiring must be in conduit.
	6. Four RJ-45 DLM local network ports. Provide integral strain relief
	7. One dimming output per relay
	a. 0-10V Dimming - Where indicated, 0-10 volt analog outputs per relay for control of compatible ballasts and LED drivers. Units shall include a complimentary UL 924 rating for the ability of the 0-10 volt output to automatically open upon loss of pow...

	8. Wattstopper product numbers: LMRC-211, LMRC-212, or LMRC-213.
	9. Provide wired digital lighting room controller quantities as shown on the Drawings.


	2.5 WIRED DIGITAL WALL OR CEILING MOUNTED OCCUPANCY SENSOR
	A. Wired Digital Occupancy Sensors with two way digital communications to Lighting Control system. Provide sensors of quantity and type to meet specific room applications. Features include the following:
	1. Digital communication and pushbutton configuration of the following variables:
	a. Sensitivity, 0-100 percent in 10 percent increments.
	b. Time delay, 1-30 minutes in 1 minute increments.
	c. Test mode, Five second time delay.
	d. Detection technology, PIR, Ultrasonic or Dual Technology activation and/or re-activation.
	e. Walk-through mode.

	2. Load parameters settings include Auto or Manual-ON and blink warning.
	3. Programmable control functionality including:
	a. Each sensor may be programmed to control specific loads within a local network.
	b. Sensor shall be capable of activating one of 16 user-definable lighting scenes or implementing a Partial On or Partial Off Sequence of Operation.
	c. Adjustable retrigger time period for manual-on loads. Load will retrigger (turn on) automatically within a configurable period (default 10 seconds) after turning off.
	d. On dual technology sensors, independently configurable trigger modes available for both Normal (NH) and After Hours (AH) time periods. The trigger and retrigger modes can be programmed to use the following technologies options:
	1) Ultrasonic and Passive Infrared.
	2) Ultrasonic or Passive Infrared.
	3) Ultrasonic only.
	4) Passive Infrared only.

	e. Independently configurable sensitivity settings for passive infrared and ultrasonic technologies (on dual technology sensors) for both Normal and After Hour time periods.

	4. One or two RJ-45 ports for connection to DLM local network.
	5. Two-way infrared (IR) transceiver to allow remote programming through handheld commissioning tool and control by remote personal controls.
	6. Device Status LEDs, which may be disabled for selected applications, including:
	a. PIR detection.
	b. Ultrasonic detection.
	c. Configuration mode.
	d. Load binding.

	7. Optional lens configurations for the PIR only Wall and Ceiling sensors to allow coverage of longer ranges, 1 way or 2 way aisles, higher density coverage in smaller areas, or mounting up to 40 foot heights.
	8. Assignment of occupancy sensor to a specific load within the room without wiring or special tools.
	9. Manual override of controlled loads is permitted.
	10. All digital parameter data programmed into an individual occupancy sensor shall be retained in non-volatile FLASH memory within the sensor itself. Memory shall have an expected life of no less than 10 years.

	B. BACnet object information shall be available for the following objects:
	1. Detection state for each sensor.
	2. Detection state for all sensors in room (Room status).
	3. Occupancy sensor time delay.
	4. Occupancy sensor sensitivity, PIR and Ultrasonic.

	C. Units shall not have any dip switches or potentiometers for field settings.
	D. Multiple occupancy sensors may be installed in a room by simply connecting them to the free topology DLM local network. No additional configuration will be required.
	E. WattStopper Product Numbers:
	1. Dual Technology Corner Mount:
	a. LMDX-100
	b. Usage:  Classrooms or similar spaces with ceilings

	2. Dual Technology Ceiling Mount:
	a. LMDC-100
	b. Usage:  Gang Toilet Rooms, Corridors, Offices, Conference Rooms, and similar spaces

	3. Passive Infrared Ceiling Mount – Extended Height Lens:
	a. LMPC-100-5
	b. Usage:  Gymnasium or other rooms with ceilings over 15' high.


	F. Provide occupancy sensor quantities as shown on the Drawings.
	G. Provide an additional (10) occupancy sensors (type selected by Engineer) with wiring in addition to those shown on the Drawings for any dead spots with the current occupancy sensor layout. These will be added as needed during commissioning.

	2.6 WIRED DIGITAL WALL SWITCHES
	A. Low voltage momentary pushbutton switches in 1, 2, 3, 4, 5 and 8-button configuration. Wall switches shall include the following features:
	1. Buttons are used to control loads in a room, trigger scenes in a room, or control a network group of loads. Rockers are used to raise or lower the level of loads in a room.
	2. Two-way infrared (IR) transceiver for use with personal and configuration remote controls.
	3. Removable buttons/rocker insert for field replacement with engraved and/or alternate color buttons. Button replacement may be completed without removing the switch from the wall, only the switch plate.
	4. Configuration LED on each switch that blinks to indicate data transmission.
	5. Load/Scene Status LED on each switch button with the following characteristics:
	a. Bi-level LED
	b. Dim locator level indicates power to switch
	c. Bright status level indicates that load or scene is active
	d. Dimming switches shall include seven bi-level LEDs to indicate load levels using 14 steps.

	6. Programmable control functionality including:
	a. Button priority may be configured to any BACnet priority level, from 1-16, allowing local actions to utilize force on or functions associated with the other priority levels.
	b. Scenes may be saved to any button other than dimming rockers. Once set, individual buttons may be digitally locked to prevent overwriting of the preset levels by an occupant in the room.

	7. All digital parameter data programmed into an individual wall switch shall be retained in non-volatile FLASH memory within the wall switch itself. Memory shall have an expected life of no less than 10 years.

	B. BACnet object information shall be available for the following objects:
	1. Button state
	2. Switch lock control
	3. Switch lock status

	C. Two RJ-45 ports for connection to DLM local network.
	D. Multiple digital wall switches may be installed in a room by simply connecting them to the free topology DLM local network.  No additional configuration shall be required to achieve multi-way switching.
	E. Load and Scene button function may be reconfigured for individual buttons from Load to Scene, and vice versa.
	1. Individual button function may be configured to Toggle, On only, Off only, or , Toggle Dim (toggles between press and hold to raise, release, then press and hold to lower).
	2. Individual scene buttons may be locked to prevent unauthorized change.
	3. Fade Up and Fade Down times for individual scenes may be adjusted from 0 seconds to 18 hours in preset intervals.
	4. Ramp rate may be adjusted for each dimmer.
	5. Switch buttons may be bound to any load on any load controller or relay panel and are not load type dependent; each button may be bound to multiple loads.

	F. Switch buttons may be bound to any load on any load controller or relay panel and are not load type dependent; each button may be bound to multiple loads.
	G. WattStopper Product Numbers:
	1. Single Button – LMSW-210
	2. Single Button Dimmer – LMSW-211
	3. Two Button – LMSW-220
	4. Two Button with Raise/Lower – LMSW-222
	5. Four Button with Raise/Lower – LMSW-241
	6. Five Button – LMSW-250
	7. Use legacy devices where used in a building with existing switches.

	H. Engraving:
	1. Provide custom engraving (ENG) for all wall switches to match the sequence of operation.

	I. Color:
	1. Match device color in Section 262726.
	2. Match wall plate type/color in Section 262726.

	J. Provide digital wall switch quantities as shown on the Drawings.

	2.7 WIRELESS SLIM WALL SWITCHES
	A. Low voltage momentary pushbutton devices offered in two different families. All wireless wall switches shall include the following features:
	1. Wireless Switches shall provide two types of wireless communication:
	a. IPv6 for device to device communication inside rooms.
	b. Bluetooth Low Energy for communication to an APP running on local phone or tablet using iOS or Android operating system. Using the APP, the switches individual settings can be adjusted.

	2. Switches shall include a trusted hardware chip to ensure that only devices by the lighting control system provider can communicate with devices on the network.
	3. Switches shall indicate low battery (2.5V or less) by lighting a red LED when button is pressed.
	4. Automatic room configuration to the most energy-efficient sequence of operation based upon the devices in the room.
	5. Removable buttons for field replacement with engraved buttons and/or alternate color buttons. Button replacement may be completed without removing the switch from the wall.
	6. Configuration button on device, and an LED that blinks to indicate data transmission.
	7. Removable ground wire included for when switches mounted in metal enclosure with line voltage devices separated by barrier.
	8. Programmable control functionality including:
	a. Button priority configurable to BACnet priority levels 1-16 allowing local actions to utilize advanced scenarios
	b. Scene patterns may be saved to any button other than dimming rockers.

	9. All digital parameter data programmed into an individual wall switch shall be retained in non-volatile FLASH memory within the wall switch itself. Memory shall have an expected life of no less than 10 years.

	B. Multiple digital wall switches may be installed in a room. No additional configuration shall be required to achieve multi-way switching.
	C. Button function may be reconfigured for individual buttons from Load to Scene, or scene to load.
	1. Individual button function may be configured to Toggle, On only or Off only.
	2. Switch buttons may be bound to any load on any load controller and are not load type dependent; each button may be bound to multiple loads.

	D. WattStopper Product Numbers:
	1. Single Button Dimmer – LMSW-611-S
	2. Single Button – LMSW-610-S
	3. Two Button – LMSW-622-S
	4. Three Button – LMSW-632-S
	5. Four Button – LMSW-641-S
	6. Five Button with Raise/Lower – LMSW-605

	E. Color:
	1. Match device color in Section 262726.
	2. Match wall plate type/color in Section 262726.

	F. Provide wireless slim wall switch quantities as shown on the Drawings.

	2.8 WIRED DIGITAL DAYLIGHT SENSORS
	A. Digital daylighting sensors shall work with load controllers and relay panels to provide automatic switching, bi-level, tri-level or dimming daylight harvesting capabilities for any load type connected to the controller or panel. Daylighting sensor...
	1. Closed loop sensors measure the ambient light in the space and control a single lighting zone.
	2. Open loop sensors measure incoming daylight in the space and can control up to three lighting zones.

	B. Digital daylighting sensors shall include the following features:
	1. Sensor's internal photodiode shall only measure light within the visible spectrum. The photodiode's spectral response curve shall closely match the photopic curve. Photodiode shall not measure energy in either the ultraviolet or infrared spectrums....
	2. Sensor light level range shall be from 1-1,533 foot-candles (fc).
	3. Capability of ON/OFF, bi-level, tri-level, or dimming for each controlled zone, depending on the selection of load controller(s) and load binding to controller(s).
	4. For switching daylight harvesting, the photosensor shall provide a field-selectable deadband (separation, between the "ON Setpoint" and the "OFF Setpoint") to prevent the lights from cycling on and off excessively.
	5. For dimming daylight harvesting, the photosensor shall provide the option, when the daylight contribution is sufficient, of turning lights off or dimming lights to a field-selectable minimum level.
	6. Photosensors shall have a digital, independently configurable fade rate for both increasing and decreasing light level in units of percent per second.
	7. Photosensors shall provide adjustable cut-off time. Cut-off time defined as the number of selected minutes the load is at the minimum output before the load turns off. Selectable range of 0-240 minutes including option for no cut-off.
	8. Wall switch functions so occupants may always reduce lighting level to increase energy savings or, if permitted by facility engineer, optionally raise lighting levels for a selectable period or cycle of occupancy above daylight cap level.
	9. Integral infrared (IR) transceiver for configuration and/or commissioning with a handheld configuration tool, to transmit detected light level to wireless configuration tool.
	10. Configuration LED status light on device blinks to indicate data transmission.
	11. Status LED indicates test mode, override mode and load binding.
	12. Recessed switch on device to turn controlled load(s) ON and OFF.
	13. BACnet object information shall be available for the following daylighting sensor objects, based on the specific photocell's settings:
	a. Light level
	b. Day and night setpoints
	c. Off time delay
	d. On and off setpoints
	e. Up to three zone setpoints
	f. Operating mode - on/off, bi-level, tri-level or dimming

	14. One RJ-45 port for connection to DLM local network.
	15. A choice of accessories to accommodate multiple mounting methods and building materials. Photosensors may be mounted on a ceiling tile, skylight light well, suspended lighting fixture or backbox. Standard tube photosensors accommodate mounting mat...
	16. Any load or group of loads in the room can be assigned to a daylighting zone.
	17. Each load within a daylighting zone can be individually enabled or disabled for discrete control (load independence).
	18. All digital parameter data programmed into a photosensor shall be retained in non-volatile FLASH memory within the photosensor itself. Memory shall have an expected life of no less than 10 years.

	C. Provide photosensors (daylight sensors) as shown on the drawings.

	2.9 DLM LOCAL NETWORK (Room Network)
	A. The DLM local network is a free topology lighting control physical connection and communication protocol designed to control a small area of a building.
	B. Features of the DLM local network include:
	1. Plug n’ Go® automatic configuration and binding of occupancy sensors, switches and lighting loads to the most energy-efficient sequence of operation based upon the device attached.
	2. Simple replacement of any device in the network with a standard off the shelf unit without requiring commissioning, configuration, or setup.
	3. Push n’ Learn® configuration to change the automatic configuration, including binding and load parameters without tools, using only the buttons on the digital devices in the local network.
	4. Two-way infrared communications for control by handheld remotes, and configuration by a handheld tool including adjusting load parameters, sensor configuration and binding, within a line of sight of up to 30' from a sensor, wall switch or IR receiv...

	C. Digital room devices connect to the local network using pre-terminated Cat 5e cables with RJ-45 connectors, which provide both data and power to room devices. Systems that utilize RJ-45 patch cords but do not provide serial communication data from ...
	D. If manufacturer’s pre-terminated Cat 5e cables are not used for the installation, the contractor is responsible for testing each cable following installation and supplying manufacturer with test results.
	E. WattStopper Product Number: LMRJ-PXX, LMRJ-C8, LMRJ-S8, LMRJ-CS8.
	F. Provide quantities as required.

	2.10 HANDHELD CONFIGURATIONS TOOLS
	A. Provide handheld configuration tool to facilitate customization of Wired DLM devices using two-way infrared communications. Can be used with or without PC software that connects to each local network via a USB interface.
	B. Features and Functionality of the Handheld Configuration Tool Shall Include:
	1. Two-way infrared (IR) communication with DLM IR-enabled devices within a range of approximately 30 feet.
	2. High visibility organic LED (OLED) display, pushbutton user interface and menu-driven operation.
	3. Must be able to read and modify parameters for load controllers and relay panels, occupancy sensors, wall switches, daylighting sensors, network bridges, and identify DLM devices by type and serial number.
	4. Save up to eight occupancy sensor setting profiles and apply profiles to selected sensors in same room or other rooms.
	5. Adjust current light level of any load(s) on the local network and capture those levels in scene setting. If fixtures with DLM tunable white Blanco devices are present in room, handheld can also adjust their CCT level.
	6. Set room mode for testing of Normal Hours (NH) and After Hours (AH) parameter settings, enable or disable load shed status, and identify all IRB connected devices by their part number, and hardware/firmware versions.
	7. Adjust or fine-tune daylighting settings established during auto-configuration, and input light level data to complete configuration of open loop daylighting controls.
	8. Verify status of Bridge Devices connected to Wired or Wireless Segment networks.

	C. WattStopper Product Number: LMCT-100-2
	D. Provide one handheld configuration tool for the building.

	2.11 PROGRAMMING, CONFIGURATION, AND DOCUMENTATION SOFTWARE
	A. PC-native application for optional programming of detailed technician-level parameter information for all DLM products, including parameters not accessible via BACnet and the handled IR configuration tool. Software must be capable of accessing room...
	B. Additional parameters exposed through this method include but are not limited to:
	1. Occupancy sensor detection LED disable for performance and other aesthetic spaces where blinking LEDs present a distraction.
	2. Six occupancy sensor action behaviors for each controlled load, separately configurable for normal hours and after hours modes. Modes include: No Action, Follow Off Only, Follow On Only, Follow On and Off, Follow On Only with Override Time Delay, F...
	3. Separate fade time adjustments per load for both normal and after hours from 0 - 4 hours.
	4. Configurable occupancy sensor re-trigger grace period from 0 - 4 minutes separate for both normal hours and after hours.
	5. Separate normal hours and after hours per-load button mode with modes including Do nothing, on only, off only, on and off.
	6. Load control polarity reversal so that on events turn loads off and vice versa.
	7. Per-load DR (demand response) shed level in units of percent.
	8. Load output pulse mode in 254 steps either 0.1 seconds or 1 second.
	9. Fade trip point for each load for normal hours and after hours that establishes the dimmer command level at which a switched load closes its relay to allow for staggered On of switched loads in response to a dimmer.

	C. Generation of reports at the whole file, partial file, or room level. Reports include but are not limited to:
	1. Device list report: All devices in a project listed by type.
	2. Load binding report: All load controller bindings showing interaction with sensors, switches, and daylighting.
	3. BACnet points report: Per room Device ID report of the valid BACnet points for a given site's BOM.
	4. Room summary report: Device manifest for each room, aggregated by common BOM, showing basic sequence of operations.
	5. Device parameter report: Per-room lists of all configured parameters accessible via handheld IR programmer for use with O and M documentation.
	6. Scene report: All project scene pattern values not left at defaults (i.e. 1 = all loads 100 percent, 2 = all loads 75 percent, 3 = all loads 50 percent, 4 = all loads 25 percent, 5-16 = same as scene 1).
	7. Occupancy sensor report: Basic settings including time delay and sensitivities for all occupancy sensors.

	D. Network-wide programming of parameter data in a spreadsheet-like Network Grid programming environment including but not limited to the following operations:
	1. Set, copy/paste an entire project site of sensor time delays.
	2. Set, copy/paste an entire project site of sensor sensitivity settings.
	3. Search based on room name and text labels.
	4. Filter by product type (i.e. LMRC-212) to allow parameter set by product.
	5. Filter by parameter value to search for product with specific configurations.

	E. Network-wide firmware upgrading remotely via the BACnet/IP network.
	1. Mass firmware update of entire rooms.
	2. Mass firmware update of specifically selected rooms or areas.
	3. Mass firmware upgrade of specific products

	F. WattStopper Product Numbers: LMCS-100, LMCI-100
	G. Provide design and programming of software for the project.

	2.12 EMERGENCY LIGHTING CONTROL DEVICES
	A. Emergency Lighting Control Unit – A UL 924 listed device that monitors a switched circuit providing normal lighting to an area.  The unit provides normal ON/OFF control of emergency lighting along with the normal lighting.  Upon normal power failur...
	1. 120/277 volts, 50/60 Hz, 20-amp ballast rating
	2. Push to test button
	3. Auxiliary contact for remote test or fire alarm system interface

	B. WattStopper Product Numbers: ELCU-100, ELCU-200.
	C. Provide quantities as required.

	2.13 PRE-TERMINATED PATCH CABLES
	A. Provide pre-terminated plenum rated patch cables as required for the project.
	B. WattStopper Product Number:  LMRJ-PXX
	C. Provide quantities as required.


	PART 3 -  EXECUTION
	3.1 PRE-INSTALLATION MEETING
	A. WattStopper Product Number:  PRESTARTUP / FASTARTUP
	B. The Contractor is responsible to arrange a pre-installation meeting with manufacturer’s factory authorized representative, electrical contractor and building owner representatives.
	C. The pre-installation meeting shall be scheduled prior to the rough-in of equipment. The Contractor shall notify attendees a minimum of 30 days prior to the installation to schedule meeting.
	D. The following shall be discussed during the pre-installation meeting:
	1. Review submittal package.
	2. Brief overview of system being installed and programming features.
	3. Programming criteria including time schedules, time delays, switch operation, and building management interface.
	4. Specific criteria for each space.
	5. Confirm the location and mounting of all devices, with special attention to placement of switches, dimmers, and any sensors.
	6. Review the specifications for low voltage control wiring and termination.
	7. Discuss the functionality and configuration of all products, including sequences of operation, per design requirements.

	E. Inspect and make notes of job conditions prior to installation:
	1. Record minutes of the conference and provide copies to all parties present.
	2. Identify all outstanding issues in writing designating the responsible party for follow-up action and the timetable for completion.
	3. Installation shall not begin until all outstanding issues are resolved to the satisfaction of the Architect.


	3.2 INSTALLATION
	A. Install system in accordance with the approved system shop drawings and manufacturer's instructions.
	B. Install all room/area devices using manufacturer’s factory-tested Category 5e cable with pre-terminated RJ-45 connectors.
	1. If pre-terminated cable is not used for room/area wiring, each field-terminated cable shall be tested following installation and testing results submitted to the Manufacturer’s Representative for approval prior to proceeding with the Work.
	2. Low voltage wiring topology must comply with manufacturer’s specifications.
	3. All Category cabling shall comply with Section 271500 or 271501 requirements.
	4. Document final wiring location, routing, and topology on as built drawings.

	C. Provide 0-10V wiring between digital lighting room controllers and 0-10V dimming drivers in luminaires.
	D. All line voltage connections shall be tagged to indicate circuit and switched legs.
	E. Test all devices to ensure proper communication.
	F. Following manufacturer's recommendations, calibrate, calibrate all sensor time delays and sensitivity to guarantee proper detection of occupants and energy savings. Adjust time delay so that controlled area remains lighted while occupied.
	G. Provide written or computer-generated documentation on the configuration of the system including room by room description including:
	1. Sequence of Operation, (e.g., Auto On, Partial ON, Partial Off, etc.)
	2. Load parameters (e.g., blink warning, group integrations, etc.)
	3. Sensor parameters, time delays, sensitivities, and daylighting setpoints.

	H. Post start-up tuning – Adjust sensor time delays and sensitivities to meet the Owner’s requirements 30 days from beneficial occupancy. Provide a detailed report to the Architect / Owner of post start-up activity.
	I. Tighten Class 1 conductors at circuit breaker and termination point to torque ratings marked on enclosure or device's UL label or installation instructions.
	J. Class 2 cabling shall enter enclosures from within low-voltage wiring areas and shall remain within those areas. No Class 1 conductors shall enter a low-voltage area.
	K. Run separate neutrals for any phase dimmed branch load circuit. Different types of dimming loads shall have separate neutrals and should not be mixed within any individual room controller or multiple 0-10V input phase converters.
	L. Verify all non-panel-based lighting loads to be free from short circuits prior to connection to room controllers.
	M. Wiring Methods:
	1. Wire Routing: Route wiring from each device up into accessible ceiling cavity within recessed metallic conduit. Stub all conduits into accessible ceiling cavity and provide bushing for each.
	2. Cable Routing: Route wiring within accessible ceiling cavities. Install cable supports at 4' spacing maximum or in cable tray where applicable. No cabling is to lie on or attach to ceiling tile, ducts, pipes, conduits or ceiling suspension wires, r...
	3. Route all system wiring from system equipment within metallic conduit up into nearby ceiling cavity and connect to the wiring system indicated above. Provide bushings at conduit ends.
	4. Provide raceways for all cabling in open structure spaces.


	3.3 FACTORY COMMISSIONING
	A. WattStopper Product Number:  SCOM
	B. Provide manufacturers factory-trained technician to verify that all system hardware is installed and configured in accordance with the project requirements. These services test and verify the systems are operating as intended, implement a sequence ...

	3.4 TRAINING
	A. WattStopper Product Number:  STRAIN / FATRAINING
	B. Personnel Training: Provide and pay for the services of a factory-authorized service representative to demonstrate the system and train Owners’ personnel.
	1. Provide training for operating, testing, troubleshooting and general maintenance of the system.
	2. Manufacturer shall include training required for the equipment provided.
	3. Provide documentation of sessions to Architect/Engineer with signatures of at least 3 Owners Representatives present at demonstration.




	26006 262415 Existing Panelboards
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Existing Distribution Panelboards
	B. Existing Branch Circuit Panelboards

	1.2 REFERENCES
	A. ANSI/NFPA 70 – National Electrical Code
	B. NEMA PB 1 – Panelboards
	C. NEMA PB 1.1 – General Instructions for Safe Installation, Operation, and Maintenance of Panelboards Rated 600 Volts or Less
	D. NEMA AB 1 – Molded Case Circuit Breakers and Molded Case Switches
	E. NEMA KS 1 – Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts Maximum)
	F. UL 50 – Enclosures for Electrical Equipment
	G. UL 67 – Panelboards
	H. UL 98 – Enclosed and Dead-Front Switches
	I. UL 489 – Molded – Case Circuit Breakers and Circuit Breaker Enclosures
	J. UL 1449, Edition 4 – Standard for Surge Protective Devices
	K. Federal Specification W-P115C – Type 1, Class 1
	L. Federal Specification W-C-375B/Gen – Circuit Breakers, Molded Case, Branch Circuit, and Service
	M. Federal Specification W-C-37B – Molded Case Circuit Breakers
	N. ASTM – American Society of Testing Materials

	1.3 SUBMITTALS FOR REVIEW
	A. Submit under provisions of Section 260010.
	B. Shop Drawings: The following items shall be submitted for review and approval:
	1. Submittal booklet to include the following:
	a. Reference to Specification Section.
	b. A list of all equipment to be provided and installed.
	c. Data sheets to indicate circuit breakers and short circuit rating, with specific items or model numbers highlighted.



	1.4 SUBMITTALS FOR CLOSEOUT
	A. Submit under provisions of Section 260010.
	B. Record actual branch circuit arrangement.
	C. Provide copies of all updated Panel Schedules included in the O&M Manuals.

	1.5 QUALITY ASSURANCE
	A. Perform Work in accordance with NECA Standard of Installation except for mounting heights.
	B. Maintain each document on site.

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing the Products specified in this section with minimum three years documented experience.

	1.7 REGULATORY REQUIREMENTS
	A. Conform to requirements of ANSI/NFPA 70.
	B. Furnish products listed and classified by UL or testing firm acceptable to authority having jurisdiction as suitable for purpose specified and indicated.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Inspect and report concealed damage to carrier within their required time-period.
	B. Handle carefully to avoid damage to panelboard internal components, enclosure, and finish.
	C. Store in a clean, dry environment. Maintain factory packaging and, if required, provide an additional heavy canvas or heavy plastic cover to protect enclosure(s) from dirt, water, construction debris and traffic.

	1.9 WARRANTY
	A. Provide the warranty specified in Section 260010.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Match existing manufacturer.

	2.2 GENERAL REQUIREMENTS FOR PANELBOARDS
	A. Ground Bus: Provide copper ground bus in enclosures and bond the bus to the enclosure.
	B. Load Side Terminations:  Provide lugs on circuit breakers of sufficient size to terminate conductors scheduled or indicated on plans.
	C. Use only Owner assigned room names/numbers in final Panel Schedules.

	2.3 ADDITIONAL BREAKERS FOR DISTRIBUTION PANELBOARDS (600A AND ABOVE)
	A. Minimum integrated short circuit rating: Match existing.
	B. Branch Circuit Breakers:
	1. General:
	a. Circuit breakers shall be 80% rated unless otherwise indicated on the Panel Schedules
	b. Circuit breakers shall be UL Listed with amperage ratings, interrupting ratings, and number of poles as indicated on the associated panel schedules.
	c. Molded Case Circuit Breakers: NEMA AB 1, bolt-on type thermal magnetic trip circuit breakers, with a common trip handle for each pole.
	d. Provide circuit breakers with integral thermal and instantaneous magnetic trip in each pole.
	e. Provide circuit breakers UL listed as Type SWD for lighting circuits.
	f. Provide circuit breakers UL listed as Type HACR for heating, air conditioning and refrigeration equipment branch circuits.
	g. Circuit breakers shall have an overcenter toggle mechanism which will provide quick-make, quick-break contact action.  Circuit breakers shall have thermal and magnetic trip elements in each pole. Two- and three-pole circuit breakers shall have comm...
	h. There shall be two forms of visible trip indication.
	i. The exposed faceplates of all branch circuit breakers shall be flush with one another.
	j. Lugs shall be UL Listed to accept solid or stranded conductors.
	k. Breaker Accessories:  Provide when indicated on the Panel Schedules.
	1) Shunt Trip
	2) Auxiliary Switch
	3) Alarm Switch
	4) Ground Fault – Personal Protection (6-mA trip)
	5) Ground Fault – Equipment Protection (30-mA trip)
	6) Handle lock
	7) Zone Selective Interlocking


	2. Breaker Types:
	a. Thermal Magnetic Circuit Breaker (TM)
	1) Molded case circuit breakers shall have integral thermal and instantaneous magnetic trip in each pole.

	b. Electronic Trip Circuit Breaker with Long Time, Short Time, Instantaneous Setting Adjustments (E)
	1) All electronic circuit breakers shall have the following time/current response adjustments: Long Time Pickup, Long Time Delay, and Instantaneous settings. Each adjustment shall have discrete settings (fully adjustable).
	2) Circuit breaker trip system shall be a microprocessor-based true rms sensing designed with sensing accuracy through the 13th harmonic.
	3) Long time pickup indication to signal when loading approaches or exceeds the adjustable ampere rating of the circuit breaker shall be provided.

	c. Electronic Trip Circuit Breakers with real time metering (EP)
	1) All electronic trip circuit breaker requirements.
	2) Current (phases, neutral, average, maximum)
	3) Voltage (phase-to-phase, phase-to-neutral, average, unbalance)
	4) Power (active kW, reactive kVAR, apparent kVA, power factor)
	5) Energy (active kWh, reactive kVAR, apparent kVA)
	6) Frequency
	7) Total harmonic distortion (current, voltage)
	8) Metering accuracy shall be 1.5% current (above 600 amperes), 1.0% current (600 amperes and below), 0.5% voltage, and 2% energy. This accuracy shall be total system, including, but not limited to, CT and meter.

	d. Mission Critical Circuit Breaker (M)
	1) All electronic trip circuit breaker requirements
	2) Oversized frame size:
	a) Minimum frame size of 400A for any breaker below 250A.
	b) Minimum frame size of 600A for any breaker between 300A-400A.

	3) Delivers high levels of selective coordination for overcurrent ripping previously tested combinations of downstream breaker types.
	4) Breakers must be listed to coordinate with the provided downstream breaker types installed in the downstream panels.

	e. Provide electronic trip type if not indicated on the Panel Schedules.



	2.4 ADDITIONAL BREAKERS FOR BRANCH CIRCUIT PANELBOARDS
	A. Minimum integrated short circuit rating: Match existing
	B. Branch Circuit Breakers:
	1. Circuit breakers shall be 80% rated unless otherwise indicated on the Panel Schedules
	2. Circuit breakers shall be UL Listed with amperage ratings, interrupting ratings, and number of poles as indicated on the associated panel schedules.
	3. Molded Case Circuit Breakers: NEMA AB 1, bolt-on type thermal magnetic trip circuit breakers, with a common trip handle for each pole.
	4. Provide circuit breakers with integral thermal and instantaneous magnetic trip in each pole.
	5. Provide circuit breakers UL listed as Type SWD for lighting circuits.
	6. Provide circuit breakers UL listed as Type HACR for heating, air conditioning, and refrigeration equipment branch circuits.
	7. Circuit breakers shall have an overcenter toggle mechanism which will provide quick-make, quick-break contact action.  Circuit breakers shall have thermal and magnetic trip elements in each pole. Two- and three-pole circuit breakers shall have comm...
	8. There shall be two forms of visible trip indication.
	9. The exposed faceplates of all branch circuit breakers shall be flush with one another.
	10. Lugs shall be UL Listed to accept solid or stranded conductors.
	11. Breaker Accessories:  Provide when indicated on the Panel Schedules.
	a. Shunt Trip
	b. Auxiliary Switch
	c. Alarm Switch
	d. Ground Fault – Personal Protection (6-mA trip)
	e. Ground Fault – Equipment Protection (30-mA trip)
	f. Arc-Fault Circuit Interrupter
	g. Handle lock



	2.5 GROUND BUS
	A. Provide a ground bus in the existing panelboard for termination of equipment grounding conductors.
	B. Provide ground bushing and conductor from panelboard feeder conduit to ground bus.

	2.6 IDENTIFICATION
	A. Panelboard engraved plastic nameplates: Engraving stock, melamine plastic laminate, minimum 1/16" thick for nameplates up to 20 sq. in. and 1/8" thick for larger sizes.
	1. Engraved legend shall be black letters on white face.
	2. Punched or drilled for mechanical fasteners.

	B. Fasteners for Nameplates: Self-tapping, stainless-steel screws or No. 10/32, stainless-steel machine screws with nuts and flat and lock washers.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Remove existing label.
	B. Provide engraved plastic nameplates for each panelboard with 1/2" high lettering. Label shall include the following:
	1. Panel Name
	2. Voltage, Phase, Wire
	3. Location of the panel, switchboard or disconnect device which feeds the panelboard.

	C. Tighten all bolted connections within all reused panelboards.
	D. Provide breaker closures for removed breakers and unused spaces in panelboards.
	E. Provide a typed circuit directory for each existing branch circuit panelboard.
	1. Revise directory to reflect new and “existing to remain” circuits and circuiting changes required to balance phase loads.
	2. Contractor to submit a copy of all panelboard directory schedules to the Owner, showing correct room name and/or number, for his approval. Contractor to make changes recommended by the Owner before final typed directories are installed in panelboards.

	F. Provide accessories which prevent circuit breaker handles from being manually moved from the ON position for the handles of all circuit breaker which feed emergency lighting circuits, public address and intercom systems and uninterruptable power su...
	G. Ground and bond panelboard enclosure in accordance with Section 260526.
	H. Where replacing existing panels and existing conductors are to be connected to new CB’s, provide extensions of conductors as needed using same color and size of wire using a butt-splice.
	I. Contractor shall trace all circuits listed as “Existing Circuits” and provide the correct description for the circuit. Existing Circuit will not be acceptable in the Final Panel Schedules.

	3.2 FIELD QUALITY CONTROL
	A. Perform field inspection and testing.
	B. Inspect for physical damage, proper alignment, anchorage, and grounding. Check proper installation and tightness of connections.
	C. Measure steady state load currents at each panelboard feeder; rearrange circuits in the panelboard to balance the phase loads within 10% of each other. Maintain proper phasing for multi-wire branch circuits.
	D. Check tightness of bolted connections, and circuit breaker connections using calibrated torque wrench or torque screwdriver per manufacturer’s written specifications.
	E. Apply ANSI 61 (or other appropriate color paint) as needed.

	3.3 PANEL SCHEDULES
	A. As indicated in the Specifications or Drawings.
	B. Schedules show separate wire and conduit sizes for each individual branch circuit. The Contractor may install more than one circuit in a conduit and eliminate unused conduits. The Contractor is responsible for resizing the conduits and providing de...

	3.4 ADJUSTING
	A. Relocate/revise circuit arrangement as required to install breakers. Provide extensions of conductors as required for new circuit arrangement.
	B. Measure steady state load currents at each panelboard feeder; rearrange circuits in the panelboard to balance the phase loads to within 20% of each other. Maintain proper phasing for multi-wire branch circuits.



	26006 262416 Panelboards
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Distribution Panelboards
	B. Branch Circuit Panelboards
	C. Integral Equipment

	1.2 REFERENCES
	A. ANSI/NFPA 70 – National Electrical Code
	B. NEMA PB 1 – Panelboards
	C. NEMA PB 1.1 – General Instructions for Safe Installation, Operation, and Maintenance of Panelboards Rated 600 Volts or Less
	D. NEMA AB 1 – Molded Case Circuit Breakers and Molded Case Switches
	E. NEMA KS 1 – Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts Maximum)
	F. UL 50 – Enclosures for Electrical Equipment
	G. UL 67 – Panelboards
	H. UL 98 – Enclosed and Dead-Front Switches
	I. UL 489 – Molded – Case Circuit Breakers and Circuit Breaker Enclosures
	J. UL 1449, Edition 4 – Standard for Surge Protective Devices
	K. Federal Specification W-P115C – Type 1, Class 1
	L. Federal Specification W-C-375B/Gen – Circuit Breakers, Molded Case, Branch Circuit, and Service
	M. Federal Specification W-C-37B – Molded Case Circuit Breakers
	N. ASTM – American Society of Testing Materials

	1.3 SUBMITTALS FOR REVIEW
	A. Submit under provisions of Section 260010.
	B. Shop Drawings: The following items shall be submitted for review and approval:
	1. Submittal booklet to include the following:
	a. Reference to Specification Section.
	b. A list of all equipment to be provided and installed.
	c. Data sheets to indicate voltage, main bus ampacity, circuit breakers, short circuit rating with specific items or model numbers highlighted.



	1.4 SUBMITTALS FOR CLOSEOUT
	A. Submit under provisions of Section 260010.
	B. Record actual locations of Products; indicate actual branch circuit arrangement.
	C. Submit record copy of all testing performed.
	D. Provide a copy of the approved Panel Schedules included in the O&M Manuals.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing of panelboards specified in this section with minimum three years documented experience.

	1.6 REGULATORY REQUIREMENTS
	A. Conform to requirements of ANSI/NFPA 70.
	B. Furnish products listed and classified by UL or testing firm acceptable to authority having jurisdiction as suitable for purpose specified and indicated.
	C. Provide UL service entrance equipment on all units used as service entrance equipment.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Inspect and report concealed damage to carrier within their required time-period.
	B. Handle carefully to avoid damage to panelboard internal components, enclosure, and finish.
	C. Store in a clean, dry environment. Maintain factory packaging and, if required, provide an additional heavy canvas or heavy plastic cover to protect enclosure(s) from dirt, water, construction debris and traffic.

	1.8 MAINTENANCE MATERIALS
	A. Provide two keys for each panelboard installed.

	1.9 WARRANTY
	A. Provide the warranty specified in Section 260010.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis of Design: Square D Company
	B. Alternate manufacturers as listed below:
	1. Eaton
	2. Siemens

	C. Alternate manufacturers subject to compliance with the following requirements:
	1. The dimensions of the alternate manufacturer will fit in the proposed location and that all required clearances per NEC, Access and Maintenance are maintained.
	a. The performance and operating characteristics meet or exceed the Basis of Design.
	b. The alternate manufacturer shall include all features, accessories and additional equipment required for a complete installation.



	2.2 GENERAL REQUIREMENTS FOR PANELBOARDS
	A. Ground Bus: Provide copper ground bus in enclosures and bond the bus to the enclosure.
	B. Neutral Bus: Provide copper insulated neutral bus in all enclosures where the feeder circuit contains a neutral conductor. Bond the neutral bus to the ground bus or enclosure when the enclosure contains the service main disconnect or the disconnect...
	C. Service Equipment Label: UL labeled for use as service equipment for panelboards with main service disconnect switches.
	D. Ground Fault Systems: Provide ground fault systems and on-site testing per NEC Article 230 for panelboards with main service disconnect switch.
	E. Load Side Terminations: Provide lugs on circuit breakers of sufficient size to terminate conductors scheduled or indicated on plans.
	F. Use only Owner-assigned room names/numbers in final Panel Schedules.
	G. For recessed double panels, allow at least 4" between backboxes so that trim does not butt or overlap.
	H. Provide 2 – 100% neutral assemblies in all split bus panelboards.
	I. Provide “Hinged Trim” panelboard covers for all distribution and branch circuit panelboards. The entire trim shall be hinged to swing to one side of the box to access the panel gutter space.
	J. All Panelboards with greater than 42 poles shall have 2 panel backboxes. Single backboxes with more than 42 poles will be unacceptable.
	K. Provide manufacture start-up and training when required for the equipment provided.

	2.3 PANELBOARD SHORT CIRCUIT RATING
	A. UL label indicating series-connected rating with integral or remote upstream devices. Include size and type of upstream device allowable, branch devices allowable, and UL series-connected short-circuit rating.
	B. Fully rated to interrupt symmetrical short-circuit current available at terminals.
	C. Manufacturers option unless noted otherwise on the Panel Schedules or Power Riser Diagram.

	2.4 BRANCH CIRCUIT PANELBOARDS
	A. Lighting and Appliance Branch Circuit Panelboards: NEMA PB1, circuit breaker type.
	B. Interior:
	1. Panelboard Bus: Copper, ratings as indicated.
	a. Provide copper ground bus in each panelboard.

	2. Provide one (1) continuous bus bar per phase.
	a. Each bus bar shall have sequentially phased branch circuit connectors suitable for bolt-on branch circuit breakers.
	b. The bussing shall be fully rated.
	c. Panelboard bus current ratings shall be determined by heat-rise tests conducted in accordance with UL 67.

	3. Panelboards shall be suitable for use as Service Equipment when application requirements comply with UL 67 and NEC Articles 230-F and -G.
	4. All current-carrying parts shall be insulated from ground and phase-to-phase by high dielectric strength thermoplastic.
	5. A solidly bonded copper equipment ground bar shall be provided.
	6. Interior trim shall be of dead-front construction to shield user from energized parts.  Dead-front trim shall have filler plates covering unused mounting spaces.

	C. Minimum Integrated Short Circuit Rating:
	1. Amperes Interrupting Current (AIC) Ratings: 120V, 208V, and 240V breaker – minimum AIC 10,000 amps unless otherwise noted on the Panel Schedules.
	2. Amperes Interrupting Current (AIC) Ratings: 277V and 480V breaker – minimum AIC 14,000 amps unless otherwise noted on the Panel Schedules.

	D. Main Circuit Breaker:
	1. Electronic trip molded case standard function 80% rated circuit breaker. Provide 100% when indicated on the Panel Schedules.
	2. All electronic circuit breakers shall have the following time/current response adjustments: Long Time Pickup, Long Time Delay, Short Time Pickup, Short Time Delay, and Instantaneous settings. Each adjustment shall have discrete settings (fully adju...
	3. Circuit breaker trip system shall be a microprocessor-based true rms sensing designed with sensing accuracy through the 13th harmonic.
	4. Long Time Pickup indication to signal when loading approaches or exceeds the adjustable ampere rating of the circuit breaker shall be provided.
	5. Breaker handle and faceplate shall indicate rated ampacity.  Standard construction circuit breakers shall be UL Listed for reverse connection without restrictive line or load markings.
	6. Circuit breaker escutcheon shall have international I/O markings, in addition to standard ON/OFF markings.  Circuit breaker handle accessories shall provide provisions for locking handle in the ON or OFF position.
	7. Lugs shall be UL Listed to accept solid or stranded conductors.
	8. Breaker Accessories:  Provide when indicated on the Panel Schedules.
	a. Shunt Trip
	b. Under Voltage Trip
	c. Ground Fault Shunt Trip
	d. Auxiliary Switch
	e. Alarm Switch
	f. Mechanical Lug Kits
	g. Compression Lug Kits
	h. Handle Lock
	i. Zone Selective Interlocking


	E. Branch Circuit Breakers:
	1. Circuit breakers shall be 80% rated unless otherwise indicated on the Panel Schedules.
	2. Circuit breakers shall be UL Listed with amperage ratings, interrupting ratings, and number of poles as indicated on the associated panel schedules.
	3. Molded Case Circuit Breakers: NEMA AB 1, bolt-on type thermal magnetic trip circuit breakers, with a common trip handle for each pole.
	4. Provide circuit breakers with integral thermal and instantaneous magnetic trip in each pole.
	5. Provide circuit breakers UL listed as Type SWD for lighting circuits.
	6. Provide circuit breakers UL listed as Type HACR for heating, air conditioning, and refrigeration equipment branch circuits.
	7. Circuit breakers shall have an overcenter toggle mechanism which will provide quick-make, quick-break contact action.  Circuit breakers shall have thermal and magnetic trip elements in each pole. Two- and three-pole circuit breakers shall have comm...
	8. There shall be two forms of visible trip indication.
	9. The exposed faceplates of all branch circuit breakers shall be flush with one another.
	10. Lugs shall be UL Listed to accept solid or stranded conductors.
	11. Breaker Accessories:  Provide when indicated on the Panel Schedules.
	a. Shunt Trip
	b. Auxiliary Switch
	c. Alarm Switch
	d. Ground Fault – Personal Protection (6-mA trip)
	e. Ground Fault – Equipment Protection (30-mA trip)
	f. Arc-Fault Circuit Interrupter
	g. Handle lock


	F. Enclosure: NEMA PB 1:
	1. Interior Locations: Type 1:
	a. Type 1 Boxes:
	1) Boxes shall be hot zinc dipped galvanized steel constructed in accordance with UL 50 requirements.  Unpainted galvannealed steel is not acceptable.
	2) Boxes shall have removable endwalls with knockouts located on one end. Boxes shall have welded interior mounting studs.  Interior mounting brackets are not required.

	b. Type 1 Cabinet Front:
	1) Front shall meet strength and rigidity requirements per UL 50 Standards. Front shall have ANSI 49 gray enamel electrodeposited over cleaned phosphatized steel.
	2) Front shall be hinged 1-piece with door. Mounting shall be flush, or surface as indicated.
	3) Panelboards shall have MONO-FLAT fronts with concealed door hinges and mounted with trim screws. Front shall not be removable with the door locked. Doors on front shall have rounded corners and edges shall be free of burrs.
	4) Front shall have cylindrical tumbler type lock with catch and spring-loaded stainless-steel door pull. All lock assemblies shall be keyed alike. One (1) key shall be provided with each lock.
	5) A clear plastic directory cardholder shall be mounted on the inside of door.


	2. Stainless Steel Cabinet Front:
	a. 304 stainless steel hinged 1-piece with door.

	3. Exterior Locations: Type 3R:
	a. Type 3R Boxes:
	1) Enclosures shall be constructed in accordance with UL 50 requirements. Enclosures shall be painted with ANSI 49 gray enamel electrodeposited over cleaned phosphatized steel.

	b. Type 3R Cabinet Front:
	1) All doors shall be gasketed and equipped with a tumbler type vault lock and two (2) additional quarter turn fasteners on enclosures 59" or more in height.
	2) All lock assemblies shall be keyed alike.
	3) One (1) key shall be provided with each lock.
	4) A clear plastic directory cardholder shall be mounted on the inside of door.



	G. Panel Skirts:
	1. 3-Sided with open back:
	a. Sheet metal to cover conduits above and/or below a standard panelboard box when the panelboard is located against a wall. Sheet metal shall be same gauge and finish as panelboard and equipped with mounting flanges.

	2. 4-Sided:
	a. Sheet metal to cover conduits above and/or below a standard panelboard box when the panelboard is located at the center of the room/area. Sheet metal shall be same gauge and finish as panelboard and equipped with mounting flanges.

	3. Provide when indicated on the Panel Schedules.


	2.5 INTEGRATED SURGE SUPPRESSION DEVICE
	A. Provide integrated surge suppression device when indicated on the Panel Schedule or Power Riser Diagram.
	B. Integral Surge Suppressor:
	1. SPD shall be component recognized in accordance with UL 1449 Fourth Edition. SPD shall be installed by and shipped from the electrical distribution equipment manufacturer's factory.
	2. The surge protection devices shall be bus mounted. If a breaker is needed to feed the integrally mounted SPDs, provide the breaker and wiring required.
	3. SPD shall provide surge current diversion paths for all modes of protection; L-N, L-G, N-G in WYE Systems.
	4. SPD shall be constructed as a per phase or single system module design. Each mode including N-G shall be protected by internal overcurrent and thermal overtemperature controls.
	5. SPD shall be UL 1449 listed and labeled with 200kA Short Circuit Current Rating (SCCR).
	6. SPDs shall be equipped with the following diagnostics:
	a. Visible indication of proper SPD connection and operation shall be provided. The indicator lights shall indicate which phase as well as which module is fully operable. The status of each SPD module shall be monitored on the front cover of the enclo...
	b. Audible alarm with on/off silence function and diagnostic test function (excluding branch).
	c. Form C dry contacts
	d. Surge Counter

	7. SPD shall be complimentary UL 1283 listed for EMI/RFI filtering with minimum attenuation of -50dB at 100kHz.
	8. SPD shall have a warranty for a period of 10 years, incorporating unlimited replacement of suppressor parts. Warranty shall be the responsibility of the electrical distribution equipment manufacturer and shall be supported by their respective field...
	a. Square D Company Model TVS2IMA24
	b. Eaton Model SPD250208Y2A
	c. Siemens Model TPS3C0525X2, TPS3C0125X002, TPS3C0225X2
	a. Square D Company Model TVS2IMA12
	b. Eaton Model SPD120208Y2A
	c. Siemens Model TPS3C0515X2, TPS3C0115X002, TPS3C0215X2



	2.6 IDENTIFICATION
	A. Panelboard engraved plastic nameplates: Engraving stock, melamine plastic laminate, minimum 1/16" thick for nameplates up to 20 sq. in. and 1/8" thick for larger sizes.
	1. Engraved legend shall be black letters on white face.
	2. Punched or drilled for mechanical fasteners.

	B. Fasteners for Nameplates: Self-tapping, stainless-steel screws or No. 10/32, stainless-steel machine screws with nuts and flat and lock washers.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install panelboards in accordance with NEMA PB 1.1, NEC Standards, Local Codes, and Manufacturer’s Instructions.
	B. Install panelboards plumb.
	C. Install recessed panelboards flush with wall finishes.
	D. Provide supports in accordance with Section 260529.
	E. Mount panelboards 6'-6" to the top of enclosure.
	F. Provide breaker closures for unused spaces in panelboards.
	G. Provide typed circuit directory for each branch circuit panelboard.
	1. Revise directory to reflect circuiting changes required to balance phase loads.
	2. Contractor to submit a copy of all panelboard directory schedules to the Owner, showing correct room name and/or number, for his approval. Contractor to make changes recommended by the Owner before final typed directories are installed in panelboards.

	H. Provide engraved plastic nameplates for each panelboard with 1/2" high lettering. Label shall include the following:
	1. Panel Name
	2. Voltage, Phase, Wire
	3. Location of the panel, switchboard or disconnect device which feeds the panelboard.

	I. Provide spare conduits out of each recessed panelboard to an accessible location above ceiling. Minimum spare conduits: 1 empty 1" per 4 poles of spare breakers and spaces. Identify each as SPARE.
	J. Provide accessories which prevent circuit breaker handles from being manually moved from the ON position for the handles of all circuit breaker which feed emergency lighting circuits, public address and intercom systems and uninterruptable power su...
	K. Ground and bond panelboard enclosure in accordance with Section 260526.
	L. Provide category 6 cable in 3/4" conduit from each meter to nearest MDF/IDF and terminate on both ends unless otherwise noted.
	M. Provide a dedicated 3-pole branch circuit breaker to feed TVSS unit (only when required by manufacturer). Circuit breaker size and wire size shall be per manufacturer recommendation. Connect leads to load side of the circuit breaker.
	N. Where replacing existing panels and existing conductors are to be connected to new CB’s, provide extensions of conductors as needed using same color and size of wire using a butt-splice.
	O. Contractor shall trace all circuits listed as “Existing Circuits” and provide the correct description for the circuit. Existing Circuit will not be acceptable in the Final Panel Schedules.
	P. Provide main lug only and main breaker lugs that are sized to terminate the conductors shown on the plans. Where lug sizes are not available to terminate the scheduled conductors the Electrical Contractor (EC) shall provide compression reducing pin...

	3.2 FIELD QUALITY CONTROL
	A. Perform field inspection and testing.
	B. Inspect for physical damage, proper alignment, anchorage, and grounding. Check proper installation and tightness of connections.
	C. Measure steady state load currents at each panelboard feeder; rearrange circuits in the panelboard to balance the phase loads within 10% of each other. Maintain proper phasing for multi-wire branch circuits.
	D. Check tightness of bolted connections, and circuit breaker connections using calibrated torque wrench or torque screwdriver per manufacturer’s written specifications.
	E. Test ground fault systems per NEC Article 230.
	F. Apply ANSI 61 (or other appropriate color paint) as needed.

	3.3 PANEL SCHEDULES
	A. As indicated in the Specifications or Drawings.
	B. Schedules show separate wire and conduit sizes for each individual branch circuit. The Contractor may install more than one circuit in a conduit and eliminate unused conduits. The Contractor is responsible for resizing the conduits and providing de...

	3.4 ADJUSTING
	A. Adjust all operating mechanisms for free mechanical movement per manufacturer’s specifications.
	B. Tighten bolted bus connections in accordance with manufacturer’s instructions.
	C. Provide Coordination Study to achieve required settings for adjustment. Verify equipment can be adjusted to meet the study requirements before releasing for production.
	D. Provide Fault Current Study to achieve AIC ratings for panelboards. Verify equipment meets the requirements of the study before releasing for production.
	E. Measure steady state load currents at each panelboard feeder; rearrange circuits in the panelboard to balance the phase loads to within 10% of each other. Maintain proper phasing for multi-wire branch circuits.
	F. Adjust circuit breaker trip and time delay settings to values indicated in the Coordination Study.

	3.5 CLEANING
	A. Upon completion of installation, inspect interior and exterior panelboards. Remove paint splatters and other spots, dirt, and debris from interior and exterior of panelboards.
	B. Touch up scratched or marred surfaces to match original finish.

	3.6 SETUP/TRAINING
	A. Manufacturer’s Setup: Provide and pay for the services of a factory-authorized service representative to start-up, set-up, and train the Owner for the equipment provided.




