
BYREVISIONDATENO.

SITUATE IN

CADD FILE NAMEDRAWN BY CHECKED APPROVED

DRAWING NUMBERSCALEDATE

E001.dwg

C
C

O
PY

RI
G

HT
 2

01
9 

- S
ys

te
m

s D
es

ig
n 

En
gi

ne
er

in
g,

 In
c.

 - 
I:\

Pr
oj

ec
ts

\M
uh

le
nb

er
g 

Tw
p\

19
-0

15
3-

01
44

  M
ai

nt
 F

ac
ilit

y 
- B

ld
g 

D
es

ig
n\

01
 - 

D
es

ig
n 

Ph
as

e\
D

ra
w

in
gs

\E
le

ct
ric

al
\S

he
et

s\
E0

01
.d

w
g 

- O
ct

ob
er

 2
5,

 2
01

9 
7:

30
 a

m
 b

y 
'ja

m
es

s'

1032 JAMES DR.  LEESPORT, PA 19533
PHONE: 610.916.8500  FAX: 610.916.8501

BOYERTOWN, PA  610.369.1319
SCHUYLKILL HAVEN, PA  570.385.5549

SDE SYSTEMS DESIGN
ENGINEERING, INC

PROPOSED PUBLIC WORKS BUILDING
ELECTRICAL LEGEND AND NOTES

MUHLENBERG TOWNSHIP                BERKS COUNTY                PENNSYLVANIA

MUHLENBERG TOWNSHIP

D-19-0153-0144-E001NOT TO SCALE

SBG

10/25/2019

AutoCAD SHX Text
%%UPOWER DISTRIBUTION

AutoCAD SHX Text
5

AutoCAD SHX Text
30A

AutoCAD SHX Text
30A

AutoCAD SHX Text
30A

AutoCAD SHX Text
NE

AutoCAD SHX Text
EM

AutoCAD SHX Text
VFD

AutoCAD SHX Text
NEW PANELBOARD - SURFACE MOUNT NEW PANELBOARD - FLUSH MOUNT TRANSFORMER - SIZE AS INDICATED NON-FUSED DISCONNECT SWITCH (AMPERE RATING SHOWN) FUSED DISCONNECT SWITCH (FUSE AMPERE RATING SHOWN) ENCLOSED CIRCUIT BREAKER (AMPERE RATING SHOWN) MAGNETIC MOTOR STARTER, SIZE 1 UON COMBINATION MAGNETIC MOTOR STARTER AND DISCONNECT SWITCH, SIZE 1 UON VARIABLE FREQUENCY DRIVE BY MC, EC TO WIRE MOTOR - HORSEPOWER AS INDICATED JUNCTION BOX OR DIRECT CONNECTION POINT EMERGENCY POWER OFF STATION EMERGENCY POWER OFF KEY RESET STATION CONCEALED WIRING AS SPECIFIED OR AS NOTED - 2#12&1#12G.-3/4"C UNO HOMERUN TO PANELBOARD, DESIGNATION = PANEL-CKT. NO. INDICATES CONDUIT DOWN INDICATES CONDUIT UP EMERGENCY ONLY CIRCUIT NORMAL EMERGENCY CIRCUIT WIRING CONNECTED TO SAME CIRCUIT, CONTROLLED SEPARATELY GROUND ROD - 34" X 10'-0" COPPERCLAD
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DUPLEX RECEPTACLE OUTLET - 18"AFF UNO - COORDINATE COLOR WITH ARCHITECT DUPLEX RECEPTACLE SHOWN WITH SPECIAL DESIGNATIONS: GF - DENOTES GROUND FAULT INTERRUPTER TP - TAMPERPROOF WP - WEATHERPROOF C - DENOTES MOUNTED ABOVE COUNTERTOP OR CASEWORK (THESE DESIGNATIONS TYPICAL FOR ALL RECEPTACLES) QUADRAPLEX RECEPTACLE OUTLET SIMPLEX (SINGLE) RECEPTACLE SPECIAL PURPOSE RECEPTACLE OUTLET - NEMA CONFIGURATION AS INDICATED ON DRAWINGS TELEPHONE OUTLET (W DENOTES WALL PHONE) DATA OUTLET - FLUSH MOUNTED SINGLE GANG BOX 18" AFF WITH 1" CONDUIT TO ABOVE ACCESSIBLE CEILING PLENUM - NUMBER  INDICATES QUANTITY OF DATA PORTS DATA OUTLET ABOVE CEILING - MOUNT IN WIREMOLD V700 SERIES SURFACE BOX - NUMBER INDICATES QUANTITY OF DATA PORTS COMBINATION TELEPHONE /DATA OUTLET AUDIO VISUAL INPUT PLATE WITH COMPONENTS AS DETAILED IN INSTRUCTORS COMMUNICATION STATION DETAIL. WHERE INDICATED, INSTALL IN SURFACE RACEWAY. IN NEW CONSTRUCTION, FLUSH MOUNT IN 2-GANG BOX WITH SINGLE GANG TRIM RING AT 18"AFF DATA OUTLET - FLUSH MOUNTED SINGLE GANG BOX 8'-6" PLUS/MINUS 3"AFF WITH 1" CONDUIT TO ABOVE ACCESSIBLE CEILING - NUMBER INDICATES QUANTITY OF DATA PORTS CABLE TV OUTLET - FLUSH MOUNTED EXTRA DEEP SINGLE GANG BOX 18" AFF UNLESS NOTED OTHERWISE WITH 1" CONDUIT AND TO ABOVE ACCESSIBLE CEILING PLENUM ABOVE CEILING MOUNTED BOX WITH DUPLEX RECEPTACLE AND DATA,  FSR CATALOG NUMBER CB-22 TYPICAL SURFACE MOUNTED RACEWAY - WIREMOLD V700 SERIES (IVORY) UNO CORD AND PLUG - COORDINATE EXACT TYPE WITH EQUIPMENT  RECEPTACLE CORDREEL - HUBBELL HBL45123C20  PROVIDE RECEPTACLE IN CEILING TO CONNECT CORD REEL. MOUNT TO STRUCTURAL STEEL OR DECK.
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SINGLE POLE SWITCH KEY OPERATED WALL SWITCH RAISE/LOWER SWITCH THREE-WAY SWITCH 4-WAY SWITCH LINE VOLTAGE DIMMER SWITCH LOW VOLTAGE DIMMER SWITCH LINE VOLTAGE PASSIVE INFRARED OCCUPANCY SENSOR WALL SWITCH - SENSOR SWITCH. COLOR TO MATCH OTHER WIRING DEVICES LINE VOLTAGE PASSIVE INFRARED OCCUPANCY SENSOR WALL SWITCH WITH 0-10V DIMMING CONTROL. COLOR TO MATCH OTHER WIRING DEVICES PHOTO CONTROL SWITCH (WEATHERPROOF FOR OUTDOOR INSTALLATION) SWITCH WITH PILOT LIGHT LIGHTING CONTROL SWITCH (LOW VOLTAGE OVERRIDE SWITCH) CEILING MOUNTED OCCUPANCY SENSOR P - PASSIVE INFRARED U - ULTRASONIC D - DUAL TECHNOLOGY - ALL UON LOW VOLTAGE DAYLIGHT SENSOR UNIT - SEE SPECIFICATIONS MANUAL MOTOR STARTER THERMAL SWITCH (MANUAL STARTER WITH THERMAL PROTECTION) SQUARE D CLASS 2510 SERIES WITH HANDLE GUARD/LOCK OFF ATTACHMENT. MOUNT ON OR ADJACENT TO EQUIPMENT THERMAL SWITCH (MANUAL STARTER) LEVITON CAT NO. N1302 DOUBLE POLE SINGLE THROW 30A, 208VOLT, SINGLE PHASE WITH LOCK OFF ATTACHMENT IN NEMA 1 ENCLOSURE (SIMILAR SQUARE D). MOUNT ON OR ADJACENT TO EQUIPMENT.
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GENERATOR TRANSFORMER CIRCUIT BREAKER -  AF= INDICATES AMPERE FRAME AT = INDICATES AMPERE TRIP 1P = SINGLE POLE 2P = TWO POLE 3P = THREE POLE CIRCUIT BREAKER ST = SHUNT TRIP NON-FUSED SWITCH FUSE FUSED SWITCH OR FUSED DISCONNECT LIGHTNING ARRESTOR CURRENT TRANSFORMER DELTA CONNECTION GROUNDED WYE CONNECTION OVERLOAD RELAY CONTACTOR RELAY TRANSIENT VOLTAGE SURGE SUPPRESSION DIGITAL MULTI PURPOSE METER GROUND CONNECTION BATTERY TRANSFER SWITCH
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SMOKE DETECTOR HEAT DETECTOR DUCT SMOKE DETECTOR - SUPPLIED & WIRED BY EC, INSTALLED BY MC COMBINATION FIRE/SMOKE DAMPER BY MC. EC TO PROVIDE 120V POWER AND ALL FIRE ALARM WIRING FIRE ALARM AUDIBLE DEVICE - FLUSH MT IN CEILING FIRE ALARM PULL STATION - PROVIDE PROTECTIVE COVER FIRE ALARM AUDIBLE APPLIANCE - WALL FIRE ALARM VISUAL APPLIANCE - WALL MT - 15 CANDELA - XX INDICATES CANDELA RATING IF OTHER THAN 15 FIRE ALARM COMBINATION AUDIBLE AND VISUAL APPLIANCE - WALL MT 15 CANDELA - XX INDICATES CANDELA RATING IF OTHER THAN 15 FIRE ALARM COMBINATION AUDIBLE AND VISUAL APPLIANCE - FLUSH MOUNT IN CEILING - 15 CANDELA - XX INDICATES CANDELA RATING IF OTHER THAN 15 SPRINKLER SYSTEM FLOW SWITCH SPRINKLER SYSTEM TAMPER SWITCH SPRINKLER SYSTEM PRESSURE SWITCH DUCT SMOKE DETECTOR REMOTE ALARM/TEST/RESET STATION FIRE ALARM CONTROL PANEL FIRE ALARM ANNUNCIATOR PANEL MAGNETIC DOOR HOLD OPEN - FURNISHED AND INSTALLED BY GC, WIRED BY EC ELECTRIC GONG FOR SPRINKLER SYSTEM - PROVIDE 120V POWER
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2' X 4' FLUORESCENT LIGHT FIXTURE 1' X 4' FLUORESCENT LIGHT FIXTURE 2' X 2' FLUORESCENT LIGHT FIXTURE INDUSTRIAL FLUORESCENT LIGHT FIXTURE WITH CHAIN KITS AND WIRE GUARD FIXTURE CONNECTED TO NORMAL/EMERGENCY POWER (TYPICAL) CEILING OR PENDANT MOUNTED LIGHT FIXTURE WALL WASHER LIGHT FIXTURE WALL MOUNTED LIGHT FIXTURE CEILING MOUNTED EXIT SIGN - ARROW AS INDICATED EMERGENCY BATTERY LIGHT FIXTURE WITH (2) LIGHTING HEADS (2) REMOTE LIGHTING HEADS CONNECTED TO LOCAL BATTERY UNIT - WP INDICATES WEATHERPROOF POLE MOUNTED SITE LIGHTING FIXTURE - ARM MOUNT  POLE MOUNTED SITE LIGHTING FIXTURE - POST TOP MOUNT NOTE: 'X' INDICATES FIXTURE TYPE (TYPICAL) - REFER TO LIGHTING FIXTURE SCHEDULE FOR MORE INFORMATION
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ELECTRIC DOOR STRIKE CARD READER DURESS BUTTON DOOR CONTACT FLUSH IN DOOR FRAME - ROUGH-IN 3/4"CONDUIT AND PULL STRING FROM DOOR FRAME TO TO POINT ABOVE CEILING SPACE - COORDINATE ROUGH-IN LOCATION WITH GC DOOR MAGNETIC LOCK DOOR RELEASE BUTTON (REMOTE) EXIT BUTTON ELECTRIC LOCKSET OVERHEAD DOOR CONTACT MOTION DETECTOR KEY PAD REQUEST TO EXIT SOUNDER (DOOR ALARM) SINGLE MAGNETIC LOCK SECURITY CAMERA SECURITY CAMERA - PAN,TILT,ZOOM SPEAKER - CEILING SPEAKER - CEILING - CONNECTED TO LOCAL SOUND SYSTEM SPEAKER - SURFACE MOUNTED SPEAKER VOLUME CONTROL - WALL MICROPHONE OUTLET - WALL - NUMBER INDICATES QUANTITY OF OUTLETS STAGE INTERCOM STATION
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ELECTRICAL RECEPTACLES INCLUDING THOSE USED WITHIN MECHANICAL SPACES AND ELEVATOR ROOMS TELEPHONE, DATA AND COMMUNICATION OUTLETS CATV AND A/V JUNCTION BOXES TO BOTTOM OF BOX
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AutoCAD SHX Text
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WALL MOUNTED AUDIBLE APPLIANCE AND FIRE ALARM SOUNDING DEVICE (OR AS SHOWN ON ARCHITECTURAL DETAILS
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TV MONITOR OUTLETS AND SERVICE RECEPTACLES FOR SHELF MOUNTED TV
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FIRE ALARM VISUAL APPLIANCE MOUNTED AT 6'-8" MEASURED FROM THE FINISHED FLOOR TO THE BOTTOM OF THE DEVICE OR 6" BELOW THE  FINISHED CEILING MEASURED FROM THE FINISHED CEILING TO THE TOP  OF THE DEVICE, WHICHEVER IS LOWER
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TOP OF FLUSH AND SURFACE MOUNTED ELECTRICAL LIGHTING OR POWER PANELBOARDS AND TELEPHONE CABINETS
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WALL MOUNTED ELECTRICAL DEVICES SUCH AS: LIGHTING SWITCHES, MANUAL MOTOR STARTERS, THERMOSTATS, AND FIRE ALARM PULL STATIONS - TO TOP OF BOX, WALL MOUNTED TELEPHONE AND WALL  MOUNTED INTERCOM
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1. MOUNTING HEIGHTS TO CENTER OF OUTLETS UNLESS OTHERWISE NOTED. IN MASONRY MOUNTING HEIGHTS TO CENTER OF OUTLETS UNLESS OTHERWISE NOTED. IN MASONRY CONSTRUCTION, THE ABOVE HEIGHTS SHALL BE USED FOR REFERENCE TO NEAREST BLOCK OR BRICK COURSING. 2. THE ABOVE MOUNTING HEIGHTS SHALL BE ADHERED TO UNLESS SPECIFICALLY NOTED . OR THE ABOVE MOUNTING HEIGHTS SHALL BE ADHERED TO UNLESS SPECIFICALLY NOTED . OR DETAILED OTHERWISE ON THE ARCHITECTURAL DRAWINGS OR SPECIFICATIONS. 3. A 'C' BESIDE A DEVICE INDICATES THAT THE DEVICE IS MOUNTED ABOVE COUNTER OR A 'C' BESIDE A DEVICE INDICATES THAT THE DEVICE IS MOUNTED ABOVE COUNTER OR CASEWORK. COORDINATE WITH ARCHITECTURAL DETAILS AND CASEWORK CONTRACTOR.
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AIR COOLED CONDENSING UNIT BY OTHERS AMPERE FRAME ABOVE FINISHED FLOOR AMPS INTERRUPTING CURRENT AIR HANDLING UNIT BY OTHERS ALUMINUM AMPERE TRIP AUTOMATIC TRANSFER SWITCH ABOVE FINISHED GRADE CIRCUIT BREAKER CIRCUIT CURRENT LIMITING CURRENT LIMITING FUSE CEILING CONTRACTOR CURRENT TRANSFORMER CABINET CONDUIT COPPER CABINET UNIT HEATER BY OTHERS CONDENSING UNIT BY OTHERS DISCONNECT DISTRIBUTION DRAWING ELECTRICAL CONTRACTOR EXHAUST FAN BY OTHERS ELECTRICAL EMERGENCY ELECTRICAL METALLIC TUBING ELECTRIC WATER COOLER BY OTHERS FIRE ALARM FAN COIL UNIT BY OTHERS FEEDER FUSIBLE DISCONNECT SWITCH FUSE GROUND GENERAL CONTRACTOR GROUND FAULT INTERRUPTER HAND - OFF - AUTOMATIC SWITCH HORSEPOWER HERTZ JUNCTION BOX KILOVOLT KILOVOLT AMPERE KILOWATT MAXIMUM MECHANICAL CONTRACTOR MAIN CIRCUIT BREAKER MAIN DISTRIBUTION FRAME MANUFACTURER MOUNTING HEIGHT MAIN LUGS ONLY MOUNT NEUTRAL NORMALLY CLOSED NON-FUSIBLE DISCONNECT SWITCH NOT IN CONTRACT NIGHT LIGHT NUMBER NOT TO SCALE PLUMBING CONTRACTOR PHASE PANEL PRIMARY POLYVINYL CHLORIDE POWER RECEPTACLE RECESSED RETURN FAN ROOFTOP UNIT BY OTHERS SECONDARY SHIELDED TWISTED PAIR SUPPLY FAN SOLID/NEUTRAL SWITCH TIME DELAY RELAY TWISTED PAIR TYPICAL UNIT HEATER BY OTHERS VOLT WATT WEATHERPROOF
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1. ALL WORK SHALL BE IN ACCORDANCE WITH ALL APPLICABLE LAWS, CODES, AND ALL WORK SHALL BE IN ACCORDANCE WITH ALL APPLICABLE LAWS, CODES, AND REGULATIONS ADOPTED BY MUNICIPAL, COUNTY, STATE, AND FEDERAL AUTHORITIES, INCLUDING THE LATEST ADOPTED EDITION OF THE NATIONAL ELECTRICAL CODE (NEC) AND WITH THE REQUIREMENTS/AMENDMENTS OF THE LOCAL AUTHORITY HAVING JURISDICTION (AHJ). 2. CONTRACT DRAWINGS ARE DIAGRAMMATIC IN NATURE AND ARE INTENDED TO CONTRACT DRAWINGS ARE DIAGRAMMATIC IN NATURE AND ARE INTENDED TO CONVEY SCOPE, DESIGN INTENT, AND GENERAL ARRANGEMENT ONLY. CONTRACTOR IS RESPONSIBLE FOR COORDINATING ALL WORK OF ALL TRADES INCLUDING RESOLUTION OF FIELD CONFLICTS THAT MAY ARISE. 3. ALL OF THE ELECTRICAL INSTALLATION SHALL BE PERFORMED IN A NEAT, ALL OF THE ELECTRICAL INSTALLATION SHALL BE PERFORMED IN A NEAT, WORKMANLIKE MANNER AND IN ACCORDANCE WITH INDUSTRY STANDARDS. 4. EACH FEEDER AND BRANCH CIRCUIT SHALL INCLUDE AN INSULATED EQUIPMENT EACH FEEDER AND BRANCH CIRCUIT SHALL INCLUDE AN INSULATED EQUIPMENT GROUND CONDUCTOR PER NEC ARTCLE 250.  BOND ALL ELECTRICAL EQUIPMENT, OUTLET BOXES, GROUNDING TYPE RECEPTACLES, ETC. IN ACCORDANCE WITH NEC ARTICLE 250. 5. MULTI-WIRE BRANCH CIRCUITS SHALL NOT BE PERMITTED. EACH 120V BRANCH CIRCUIT MULTI-WIRE BRANCH CIRCUITS SHALL NOT BE PERMITTED. EACH 120V BRANCH CIRCUIT SHALL INCLUDE DEDICATED NEUTRAL AND INSULATED GROUND CONDUCTORS. 6. GROUPING OF BRANCH CIRCUITS AND FEEDERS SHALL BE PERMITTED, PROVIDING GROUPING OF BRANCH CIRCUITS AND FEEDERS SHALL BE PERMITTED, PROVIDING THAT THE NEC RULES PERTAINING TO MAXIMUM ALLOWABLE PERCENT FILL OF RACEWAYS, AND AMPACITY ADJUSTMENT FACTORS FOR MORE THAN THREE (3) CURRENT CARRYING CONDUCTORS IN A RACEWAY ARE STRICTLY COMPLIED WITH.  THE CONTRACTOR SHALL EXERCISE CAUTION IN PROVIDING AN EQUAL NUMBER OF A, B, AND C PHASE CONDUCTORS WHEN GROUPING CIRCUITS. 7. TROUGHS, JUNCTION BOXES, AND PULL BOXES ARE NOT NECESSARILY INDICATED, BUT TROUGHS, JUNCTION BOXES, AND PULL BOXES ARE NOT NECESSARILY INDICATED, BUT SHALL BE PROVIDED WHERE REQUIRED BY THE NEC AND AS REQUIRED FOR EASE OF INSTALLATION.  BOXES SHALL BE SIZED (MINIMUM) IN ACCORDANCE WITH NEC ARTICLE 314.  TROUGHS SHALL BE SIZED PER NEC ARTICLE 366. 8. INTERIOR WIRING SHALL BE INSTALLED IN EMT OR RIGID GALVANIZED STEEL CONDUIT. INTERIOR WIRING SHALL BE INSTALLED IN EMT OR RIGID GALVANIZED STEEL CONDUIT. 3/4" MINIMUM SIZE. FLEXIBLE METAL CONDUIT, LIQUIDTIGHT FLEXIBLE CONDUIT, OR MC CABLE SHALL BE UTILIZED IN LIMITED LENGTHS AS NECESSARY, OR AS REQUIRED/ALLOWED BY CODE AND SPECIFICATIONS. 9. ALL 600V OVER-CURRENT PROTECTIVE DEVICES SHALL HAVE INTERRUPTING ALL 600V OVER-CURRENT PROTECTIVE DEVICES SHALL HAVE INTERRUPTING CAPABILITIES OR RATINGS (AIC OR AIR) IN RMS AMPERES SYMMETRICAL. ALL DEVICES SHALL BE FULLY RATED FOR AVAILABLE FAULT CURRENT. ALL PANELBOARDS, DISTRIBUTION BOARDS, DEVICES ETC. SHALL BE FULLY RATED. 10. ALL BUILDING WIRE SHALL BE TYPE THHN/TWHN (DUAL LISTED) COPPER CONDUCTORS. ALL BUILDING WIRE SHALL BE TYPE THHN/TWHN (DUAL LISTED) COPPER CONDUCTORS. WITH 90° CELSIUS RATED INSULATION, #12 MINIMUM SIZE.  UTILIZE #10 WIRE FOR ANY120V, 15 OR 20A CIRCUIT THAT EXCEEDS 100 FEET TO LAST DEVICE OR OUTLET. 11. DO NOT UTILIZE FEED THRU GFCI RECEPTACLES FOR DOWNSTREAM DEVICE DO NOT UTILIZE FEED THRU GFCI RECEPTACLES FOR DOWNSTREAM DEVICE PROTECTION.  ALL DEVICES LISTED AS GF SHALL BE STAND ALONE. 12. CONTRACTOR SHALL PROVIDE AND INSTALL AN APPROVED, UL LISTED, FIRE STOP CONTRACTOR SHALL PROVIDE AND INSTALL AN APPROVED, UL LISTED, FIRE STOP SEALANT TOTALLY ENCLOSING ALL PENETRATIONS THROUGH RATED WALLS, CEILINGS, FLOORS, ROOFS, ETC. ALL FLOOR PENETRATIONS SHALL BE CORE DRILLED, SLEEVED, AND SEALED WITH AN APPROVED, FIRE RATED SEALANT. ALL EXISTING PENETRATIONS IN WALLS AND FLOORS MUST BE SEALED TO MAINTAIN FIRE RATING. 13. BRANCH CIRCUIT FOR FACP SHALL MEET THE REQUIREMENT OF SECTION 4.4.1 OF NFPA BRANCH CIRCUIT FOR FACP SHALL MEET THE REQUIREMENT OF SECTION 4.4.1 OF NFPA 72. CONTRACTOR INSTALLING FIRE ALARM SYSTEM SHALL BE NICET II CERTIFIED. 14. EGRESS AND EMERGENCY LIGHTING SHALL BE CONNECTED AND INSTALLED TO MEET EGRESS AND EMERGENCY LIGHTING SHALL BE CONNECTED AND INSTALLED TO MEET THE REQUIREMENTS OF NEC 700.12(F) AND 700.16. FINAL LOCATIONS SHALL BE APPROVED BY THE LOCAL AHJ. 15. THE CONTRACTOR SHALL PERFORM THE WORK AS INDICATED ON THE DRAWINGS.  THE CONTRACTOR SHALL PERFORM THE WORK AS INDICATED ON THE DRAWINGS.  ANY DEVIATION FROM THE DRAWINGS SHALL BE SUBMITTED TO THE ENGINEER FOR REVIEW AND APPROVAL IN WRITING.  IF CHANGES ARE MADE WITHOUT WRITTEN CONSENT, THE CONTRACTOR SHALL BE LIABLE FOR ANY ISSUES THAT ARISE DUE TO THE CHANGES. 16. UNLESS NOTED OTHERWISE, ALL WIRE SIZES SHALL BE BASED ON THE FOLLOWING: UNLESS NOTED OTHERWISE, ALL WIRE SIZES SHALL BE BASED ON THE FOLLOWING: TABLE 310.15(B)(16) 60° COLUMN FOR #14 THROUGH #1, TABLE 310.15(B)(16) 75° COLUMNFOR #1/0 AND GREATER, AND OTHER ALLOWANCES OF 110.14(C). 17. UNLESS OTHERWISE NOTED, FEEDER TAPS AND TRANSFORMER SECONDARY UNLESS OTHERWISE NOTED, FEEDER TAPS AND TRANSFORMER SECONDARY CONDUCTOR TAPS ARE DESIGNED BASED ON THE 10' RULE OF 240.21(B)(1) AND 240.21(C)(2). 18. UNLESS OTHERWISE NOTED, ALL CONDUIT SIZES ARE BASED ON EMT, RMC, OR RNC UNLESS OTHERWISE NOTED, ALL CONDUIT SIZES ARE BASED ON EMT, RMC, OR RNC (PVC SCHEDULE 40). 19. ALL ELECTRICAL MATERIALS, DEVICES, APPLIANCES, AND EQUIPMENT SHALL BE NEW, ALL ELECTRICAL MATERIALS, DEVICES, APPLIANCES, AND EQUIPMENT SHALL BE NEW, LABELED AND LISTED BY A NATIONALLY RECOGNIZED TESTING LABORATORY OR AGENCY (E.G. UL) UNLESS OTHERWISE NOTED. 20. ELECTRICAL CONTRACTOR SHALL FOLLOW ALL MANUFACTURERS INSTRUCTIONS FOR ELECTRICAL CONTRACTOR SHALL FOLLOW ALL MANUFACTURERS INSTRUCTIONS FOR INSTALLATION OF ALL EQUIPMENT IF NOT INDICATED ON DRAWINGS. IF THERE IS A DISCREPANCY, MANUFACTURERS INSTRUCTIONS TAKE PRECEDENCE. 21. THE EC SHALL FURNISH ALL EQUIPMENT, LABOR, SERVICES, AND MATERIALS REQUIRED THE EC SHALL FURNISH ALL EQUIPMENT, LABOR, SERVICES, AND MATERIALS REQUIRED FOR COMPLETE INSTALLATION OF THE WORK INDICATED. UNLESS OTHERWISE NOTED. ALL MATERIALS SHALL BE NEW. 22. PROVIDED ACCESS PANELS AS REQUIRED FOR ACCESS TO EQUIPMENT. PROVIDED ACCESS PANELS AS REQUIRED FOR ACCESS TO EQUIPMENT. 23. ALL WIRING, EQUIPMENT, STARTERS, AND CONTROLS SHALL CONFORM TO THE ALL WIRING, EQUIPMENT, STARTERS, AND CONTROLS SHALL CONFORM TO THE NATIONAL ELECTRICAL CODE AND TO THE REQUIREMENTS OF THE LOCAL UTILITY COMPANY. 24. ALL WIRING METHODS SHALL BE NEC COMPLIANT AND MEET THE REQUIREMENTS OF ALL WIRING METHODS SHALL BE NEC COMPLIANT AND MEET THE REQUIREMENTS OF THE SPACE, OCCUPANCY, AND CONDITION OF USE. 25. DO NOT SCALE DRAWINGS. CONTRACTOR SHALL VERIFY AND CONFIRM ALL DO NOT SCALE DRAWINGS. CONTRACTOR SHALL VERIFY AND CONFIRM ALL . CONTRACTOR SHALL VERIFY AND CONFIRM ALL DIMENSIONS IN THE FIELD AND NOTIFY THE ENGINEER OF ANY AND ALL DISCREPANCIES ON THE DRAWINGS.  26. ALL WORK SHALL COMPLY WITH THE LATEST REVISION OF THE LOCAL UTILITY'S ALL WORK SHALL COMPLY WITH THE LATEST REVISION OF THE LOCAL UTILITY'S ELECTRICAL SERVICE REQUIREMENTS - COORDINATE ALL SERVICE WORK WITH UTILITY PRIOR TO INSTALLATION. OBTAIN UTILITY APPROVAL BEFORE ENERGIZING NEW WORK.    OBTAIN MET-ED REQUIREMENTS AND DELINEATION OF RESPONSIBILITIES IN WRITING, ESPECIALLY FOR MEDIUM VOLTAGE WORK AND METERING REQUIREMENTS. 27. CALL BEFORE YOU DIG (PA ONE CALL SYSTEM 1-800-242-1776 OR DIAL 811).  EC TO CALL BEFORE YOU DIG (PA ONE CALL SYSTEM 1-800-242-1776 OR DIAL 811).  EC TO HIRE AN INDEPENDENT UTILITY LOCATING COMPANY TO MARK OUT CUSTOMER OWNED/PRIVATE PROPERTY FACILITIES BEFORE DIGGING, AT EC'S EXPENSE. 28. CONTRACTOR TO PLACE NEW EQUIPMENT AS REQUIRED TO COMPLY WITH WORKING CONTRACTOR TO PLACE NEW EQUIPMENT AS REQUIRED TO COMPLY WITH WORKING CLEARANCE ISSUES, DEDICATED SPACE ISSUES, AND WITH APPLICABLE CODES. 29. EXACT DIMENSIONS OF BUILDING AND ALL SPACES MUST BE VERIFIED IN THE FIELD.  EXACT DIMENSIONS OF BUILDING AND ALL SPACES MUST BE VERIFIED IN THE FIELD.  IF DIFFERENCES ARE DISCOVERED, THE EC IS RESPONSIBLE TO NOTIFY THE ENGINEER AND COORDINATE THE NECESSARY CORRECTIONS AS REQUIRED. 30. FURNISH ALL NECESSARY MATERIALS, TOOLS, AND LABOR AND INSTALL A COMPLETE FURNISH ALL NECESSARY MATERIALS, TOOLS, AND LABOR AND INSTALL A COMPLETE AND FULLY OPERATIONAL WIRING SYSTEM AS INDICATED OR REASONABLY IMPLIED.  ALL OUTLETS SHALL BE SHALL BE FULLY CONNECTED TO SOURCES OF CURRENT SUPPLY AND LEFT READY FOR USE. UNLESS NOTED OTHERWISE ALL MATERIALS SHALL BE NEW, FREE OF DEFECTS, AND BE UL LISTED.
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PART 1 - GENERAL SUMMARY A. SECTION INCLUDES A NETWORKED LIGHTING CONTROL SYSTEM COMPRISED OF THE FOLLOWING COMPONENTS SECTION INCLUDES A NETWORKED LIGHTING CONTROL SYSTEM COMPRISED OF THE FOLLOWING COMPONENTS 1. SYSTEM SOFTWARE INTERFACES SYSTEM SOFTWARE INTERFACES a. PERSONAL CONTROL APPLICATION PERSONAL CONTROL APPLICATION b. SMARTPHONE PROGRAMMING INTERFACE FOR WIRED DEVICES SMARTPHONE PROGRAMMING INTERFACE FOR WIRED DEVICES 2. SYSTEM BACKBONE AND INTEGRATION EQUIPMENT SYSTEM BACKBONE AND INTEGRATION EQUIPMENT a. SYSTEM CONTROLLER SYSTEM CONTROLLER 3. WIRED NETWORKED DEVICES WIRED NETWORKED DEVICES a. WALL SWITCHES, DIMMERS AND SCENE CONTROLLERS WALL SWITCHES, DIMMERS AND SCENE CONTROLLERS 4. AUXILIARY INPUT/OUTPUT DEVICES AUXILIARY INPUT/OUTPUT DEVICES a. OCCUPANCY AND PHOTOCELL SENSORS OCCUPANCY AND PHOTOCELL SENSORS b. POWER PACKS AND SECONDARY PACK POWER PACKS AND SECONDARY PACK c. RELAY AND DIMMING PANEL RELAY AND DIMMING PANEL 5. WIRELESS NETWORKED DEVICES WIRELESS NETWORKED DEVICES    a.   SENSOR INTERFACE    b.   LIGHT CONTROLLERS    c.   DIGITAL SENSOR ATTACHMENTS    d.   COMMUNICATION BRIDGE B. THE NETWORKED LIGHTING CONTROL SYSTEM SHALL MEET ALL OF THE CHARACTERISTICS AND PERFORMANCE THE NETWORKED LIGHTING CONTROL SYSTEM SHALL MEET ALL OF THE CHARACTERISTICS AND PERFORMANCE REQUIREMENTS SPECIFIED HEREIN.  THE CONTRACTOR SHALL PROVIDE, INSTALL AND VERIFY PROPER OPERATION OF ALL EQUIPMENT NECESSARY FOR PROPER OPERATION OF THE SYSTEM AS SPECIFIED HEREIN AND AS SHOWN ON APPLICABLE DRAWINGS. SUBMITTALS  A. SUBMITTAL SHALL BE PROVIDED INCLUDING THE FOLLOWING ITEMS. SUBMITTAL SHALL BE PROVIDED INCLUDING THE FOLLOWING ITEMS. 1. BILL OF MATERIALS NECESSARY TO INSTALL THE NETWORKED LIGHTING CONTROL SYSTEM. BILL OF MATERIALS NECESSARY TO INSTALL THE NETWORKED LIGHTING CONTROL SYSTEM. 2. PRODUCT SPECIFICATION SHEETS INDICATING GENERAL DEVICE DESCRIPTIONS, DIMENSIONS, ELECTRICAL PRODUCT SPECIFICATION SHEETS INDICATING GENERAL DEVICE DESCRIPTIONS, DIMENSIONS, ELECTRICAL SPECIFICATIONS, WIRING  DETAILS, AND NOMENCLATURE. DETAILS, AND NOMENCLATURE. 3. RISER DIAGRAMS SHOWING DEVICE WIRING CONNECTIONS OF SYSTEM BACKBONE AND ALSO TYPICAL PER RISER DIAGRAMS SHOWING DEVICE WIRING CONNECTIONS OF SYSTEM BACKBONE AND ALSO TYPICAL PER ROOM/AREA TYPE.  4. INFORMATION TECHNOLOGY (IT) CONNECTION INFORMATION PERTAINING TO INTERCONNECTION WITH FACILITY IT INFORMATION TECHNOLOGY (IT) CONNECTION INFORMATION PERTAINING TO INTERCONNECTION WITH FACILITY IT NETWORKING EQUIPMENT. 5. CONTRACTOR STARTUP/COMMISSIONING WORKSHEET (MUST BE COMPLETED PRIOR TO FACTORY START-UP).  CONTRACTOR STARTUP/COMMISSIONING WORKSHEET (MUST BE COMPLETED PRIOR TO FACTORY START-UP).  6. SERVICE SPECIFICATION SHEETS INDICATING GENERAL SERVICE DESCRIPTIONS, INCLUDING STARTUP, TRAINING, SERVICE SPECIFICATION SHEETS INDICATING GENERAL SERVICE DESCRIPTIONS, INCLUDING STARTUP, TRAINING, POST-STARTUP SUPPORT,  AND SERVICE CONTRACT TERMS.  AND SERVICE CONTRACT TERMS.  7. HARDWARE AND SOFTWARE OPERATION MANUALS.  HARDWARE AND SOFTWARE OPERATION MANUALS.  APPROVALS A. PRIOR APPROVAL FROM THE ENGINEER IS REQUIRED FOR PRODUCTS NOT THE DESIGN-BASE MANUFACTURER OR AN PRIOR APPROVAL FROM THE ENGINEER IS REQUIRED FOR PRODUCTS NOT THE DESIGN-BASE MANUFACTURER OR AN ALREADY LISTED 'EQUIVALENT' MANUFACTURER. B. ANY ALTERNATE PRODUCT OR SYSTEM THAT HAS NOT RECEIVED PRIOR APPROVAL FROM THE ENGINEER AT LEAST 10 ANY ALTERNATE PRODUCT OR SYSTEM THAT HAS NOT RECEIVED PRIOR APPROVAL FROM THE ENGINEER AT LEAST 10 DAYS PRIOR TO SUBMISSION OF A PROPOSAL PACKAGE WILL NOT BE CONSIDERED. C. ALTERNATE PRODUCTS OR SYSTEMS REQUIRE SUBMISSION OF CATALOG DATA SHEETS, SYSTEM OVERVIEW DOCUMENTS ALTERNATE PRODUCTS OR SYSTEMS REQUIRE SUBMISSION OF CATALOG DATA SHEETS, SYSTEM OVERVIEW DOCUMENTS AND INSTALLATION MANUALS TO THE ENGINEER. D. FOR ANY ALTERNATE SYSTEM THAT DOES NOT SUPPORT ANY FORM OF WIRELESS COMMUNICATION TO NETWORKED FOR ANY ALTERNATE SYSTEM THAT DOES NOT SUPPORT ANY FORM OF WIRELESS COMMUNICATION TO NETWORKED CONTROL DEVICES, NETWORKED SENSORS, OR NETWORKED INPUT DEVICES, BIDDERS SHALL PROVIDE A TOTAL INSTALLED COST INCLUDING ITEMIZED LABOR COSTS FOR INSTALLING NETWORK WIRING TO LUMINAIRES, CONTROL DEVICES, SENSORS, INPUT DEVICES AND OTHER REQUIRED SYSTEM PERIPHERALS.  QUALITY ASSURANCE  A. PRODUCT QUALIFICATIONS PRODUCT QUALIFICATIONS 1. SYSTEM ELECTRICAL COMPONENTS SHALL BE LISTED OR RECOGNIZED BY A NATIONALLY RECOGNIZED TESTING SYSTEM ELECTRICAL COMPONENTS SHALL BE LISTED OR RECOGNIZED BY A NATIONALLY RECOGNIZED TESTING LABORATORY AND SHALL BE LABELED WITH REQUIRED MARKINGS AS APPLICABLE. 2. SYSTEM LUMINAIRES AND CONTROLS ARE CERTIFIED BY MANUFACTURER TO HAVE BEEN DESIGNED, MANUFACTURED SYSTEM LUMINAIRES AND CONTROLS ARE CERTIFIED BY MANUFACTURER TO HAVE BEEN DESIGNED, MANUFACTURED AND TESTED FOR  INTEROPERABILITY. INTEROPERABILITY. 3. ALL COMPONENTS SHALL BE SUBJECTED TO 100% END OF LINE TESTING PRIOR TO SHIPMENT TO THE PROJECT SITE ALL COMPONENTS SHALL BE SUBJECTED TO 100% END OF LINE TESTING PRIOR TO SHIPMENT TO THE PROJECT SITE TO ENSURE   PROPER DEVICE OPERATION. PROPER DEVICE OPERATION. 4. ALL COMPONENTS AND THE MANUFACTURING FACILITY WHERE PRODUCT WAS MANUFACTURED MUST BE ROHS ALL COMPONENTS AND THE MANUFACTURING FACILITY WHERE PRODUCT WAS MANUFACTURED MUST BE ROHS COMPLIANT B. SYSTEM STARTUP SHALL BE PERFORMED BY QUALIFIED PERSONNEL APPROVED OR CERTIFIED BY THE MANUFACTURER. SYSTEM STARTUP SHALL BE PERFORMED BY QUALIFIED PERSONNEL APPROVED OR CERTIFIED BY THE MANUFACTURER. C. SERVICE AND SUPPORT REQUIREMENTS SERVICE AND SUPPORT REQUIREMENTS 1. PHONE SUPPORT: TOLL FREE TECHNICAL SUPPORT SHALL BE AVAILABLE. PHONE SUPPORT: TOLL FREE TECHNICAL SUPPORT SHALL BE AVAILABLE. 2. REMOTE SUPPORT: THE BIDDER SHALL OFFER A REMOTE SUPPORT CAPABILITY. REMOTE SUPPORT: THE BIDDER SHALL OFFER A REMOTE SUPPORT CAPABILITY. 3. ONSITE SUPPORT: THE BIDDER SHALL OFFER ONSITE SUPPORT THAT IS BILLABLE AT WHOLE DAY RATES. ONSITE SUPPORT: THE BIDDER SHALL OFFER ONSITE SUPPORT THAT IS BILLABLE AT WHOLE DAY RATES. 4. SERVICE CONTRACT: THE BIDDER SHALL OFFER A SERVICE CONTRACT THAT PACKAGES PHONE, REMOTE, AND SERVICE CONTRACT: THE BIDDER SHALL OFFER A SERVICE CONTRACT THAT PACKAGES PHONE, REMOTE, AND ONSITE SUPPORT CALLS FOR THE PROJECT. RESPONSE TIMES FOR EACH TYPE OF SUPPORT CALL SHALL BE INDICATED IN THE TERMS OF THE SERVICE CONTRACT INCLUDED IN THE BID PACKAGE. WARRANTY  A. THE MANUFACTURER SHALL PROVIDE A MINIMUM FIVE-YEAR WARRANTY ON ALL HARDWARE DEVICES SUPPLIED AND THE MANUFACTURER SHALL PROVIDE A MINIMUM FIVE-YEAR WARRANTY ON ALL HARDWARE DEVICES SUPPLIED AND INSTALLED. WARRANTY  COVERAGE SHALL BEGIN ON THE DATE OF SHIPMENT. COVERAGE SHALL BEGIN ON THE DATE OF SHIPMENT. B. THE HARDWARE WARRANTY SHALL COVER REPAIR OR REPLACEMENT ANY DEFECTIVE PRODUCTS WITHIN THE THE HARDWARE WARRANTY SHALL COVER REPAIR OR REPLACEMENT ANY DEFECTIVE PRODUCTS WITHIN THE WARRANTY PERIOD. MAINTENANCE & SUSTAINABILITY A. THE MANUFACTURER SHALL MAKE AVAILABLE TO THE OWNER NEW PARTS, UPGRADES, AND/OR REPLACEMENTS THE MANUFACTURER SHALL MAKE AVAILABLE TO THE OWNER NEW PARTS, UPGRADES, AND/OR REPLACEMENTS AVAILABLE FOR A MINIMUM OF 5 YEARS FOLLOWING INSTALLATION.
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PART 2 - EQUIPMENT SYSTEM PERFORMANCE REQUIREMENTS A. SYSTEM ARCHITECTURE SYSTEM ARCHITECTURE 1. SYSTEM SHALL HAVE AN ARCHITECTURE THAT IS BASED UPON THREE MAIN CONCEPTS: (A) NETWORKABLE SYSTEM SHALL HAVE AN ARCHITECTURE THAT IS BASED UPON THREE MAIN CONCEPTS: (A) NETWORKABLE INTELLIGENT LIGHTING CONTROL DEVICES, (B) STANDALONE LIGHTING CONTROL ZONES USING DISTRIBUTED INTELLIGENCE, (C) OPTIONAL SYSTEM BACKBONE FOR REMOTE, TIME BASED AND GLOBAL OPERATION BETWEEN CONTROL ZONES. a. INTELLIGENT LIGHTING CONTROL DEVICES SHALL HAVE INDIVIDUALLY ADDRESSABLE NETWORK COMMUNICATION INTELLIGENT LIGHTING CONTROL DEVICES SHALL HAVE INDIVIDUALLY ADDRESSABLE NETWORK COMMUNICATION CAPABILITY AND CONSIST OF ONE OR MORE BASIC LIGHTING CONTROL COMPONENTS: OCCUPANCY SENSOR, PHOTOCELL SENSOR, RELAY, DIMMING OUTPUT, CONTACT CLOSURE INPUT, ANALOG 0-10V INPUT, AND MANUAL WALL STATION CAPABLE OF INDICATING SWITCHING, DIMMING, AND/OR SCENE CONTROL. COMBINING ONE OR MORE OF THESE COMPONENTS INTO A SINGLE DEVICE ENCLOSURE SHALL BE PERMISSIBLE SO AS TO MINIMIZE OVERALL DEVICE COUNT OF SYSTEM.  b. LIGHTING CONTROL ZONES CONSISTING OF ONE OR MORE NETWORKED LUMINAIRES AND INTELLIGENT LIGHTING LIGHTING CONTROL ZONES CONSISTING OF ONE OR MORE NETWORKED LUMINAIRES AND INTELLIGENT LIGHTING CONTROL DEVICES AND SHALL BE CAPABLE OF PROVIDING AUTOMATIC CONTROL FROM SENSORS (OCCUPANCY AND/OR PHOTOCELL) AND MANUAL CONTROL FROM LOCAL WALLSTATIONS WITHOUT REQUIRING CONNECTION TO A HIGHER LEVEL SYSTEM BACKBONE; THIS CAPABILITY IS REFERRED TO AS "DISTRIBUTED INTELLIGENCE." c. SYSTEM MUST BE CAPABLE OF INTERFACING DIRECTLY WITH NETWORKED LUMINAIRES SUCH THAT EITHER LOW SYSTEM MUST BE CAPABLE OF INTERFACING DIRECTLY WITH NETWORKED LUMINAIRES SUCH THAT EITHER LOW VOLTAGE NETWORK CABLING OR WIRELESS RF COMMUNICATION IS USED TO INTERCONNECT NETWORKED LUMINAIRES WITH CONTROL COMPONENTS SUCH AS SENSORS, SWITCHES AND SYSTEM BACKBONE (SEE CONTROL ZONE CHARACTERISTICS SECTIONS FOR EACH TYPE OF NETWORK CONNECTION, WIRED OR WIRELESS). 2. THE SYSTEM SHALL BE CAPABLE OF PROVIDING INDIVIDUALLY ADDRESSABLE SWITCHING AND DIMMING CONTROL THE SYSTEM SHALL BE CAPABLE OF PROVIDING INDIVIDUALLY ADDRESSABLE SWITCHING AND DIMMING CONTROL OF THE FOLLOWING: NETWORKED LUMINAIRES, CONTROL ZONES TO INCLUDE MULTIPLE SWITCH LEGS OR CIRCUITS, AND RELAY AND DIMMING OUTPUTS FROM CENTRALIZED PANELS TO PROVIDE DESIGN FLEXIBILITY APPROPRIATE WITH SEQUENCE OF OPERATIONS REQUIRED IN EACH PROJECT AREA OR TYPICAL SPACE TYPE. A SINGLE PLATFORM SHALL BE USED FOR BOTH INDOOR AND OUTDOOR LIGHTING CONTROLS.  3. LIGHTING CONTROL ZONES SHALL BE CAPABLE OF BEING NETWORKED WITH A HIGHER LEVEL SYSTEM BACKBONE LIGHTING CONTROL ZONES SHALL BE CAPABLE OF BEING NETWORKED WITH A HIGHER LEVEL SYSTEM BACKBONE TO PROVIDE TIME BASED CONTROL, REMOTE CONTROL FROM INPUTS AND/OR SYSTEMS EXTERNAL TO THE CONTROL ZONE, AND REMOTE CONFIGURATION AND MONITORING THROUGH A SOFTWARE.  4. ALL SYSTEM DEVICES SHALL SUPPORT REMOTE FIRMWARE UPDATE, SUCH THAT PHYSICAL ACCESS TO EACH ALL SYSTEM DEVICES SHALL SUPPORT REMOTE FIRMWARE UPDATE, SUCH THAT PHYSICAL ACCESS TO EACH DEVICE IS NOT NECESSARY, FOR PURPOSES OF UPGRADING FUNCTIONALITY AT A LATER DATE.  5. SYSTEM SHALL BE CAPABLE OF "OUT OF BOX" SEQUENCE OF OPERATION FOR EACH CONTROL ZONE. STANDARD SYSTEM SHALL BE CAPABLE OF "OUT OF BOX" SEQUENCE OF OPERATION FOR EACH CONTROL ZONE. STANDARD SEQUENCE IS:  a. ALL SWITCHES CONTROL ALL FIXTURES IN A ZONE ALL SWITCHES CONTROL ALL FIXTURES IN A ZONE b. ALL OCCUPANCY SENSORS AUTOMATICALLY CONTROL ALL FIXTURES IN THE CONTROL ZONE WITH A DEFAULT ALL OCCUPANCY SENSORS AUTOMATICALLY CONTROL ALL FIXTURES IN THE CONTROL ZONE WITH A DEFAULT TIMEOUT.  B. WIRED NETWORKED CONTROL ZONE CHARACTERISTICS WIRED NETWORKED CONTROL ZONE CHARACTERISTICS 1. FOLLOWING PROPER INSTALLATION AND PROVISION OF POWER, ALL NETWORKED DEVICES CONNECTED TOGETHER FOLLOWING PROPER INSTALLATION AND PROVISION OF POWER, ALL NETWORKED DEVICES CONNECTED TOGETHER WITH LOW VOLTAGE NETWORK CABLE SHALL AUTOMATICALLY FORM A FUNCTIONAL LIGHTING CONTROL ZONE WITHOUT REQUIRING ANY TYPE OF PROGRAMMING, REGARDLESS OF THE PROGRAMMING MECHANISM (E.G., SOFTWARE APPLICATION, HANDHELD REMOTE, PUSHBUTTON). THE "OUT OF BOX" DEFAULT SEQUENCE OF OPERATION IS INTENDED TO PROVIDE TYPICAL SEQUENCE OF OPERATION SO AS TO MINIMIZE THE SYSTEM STARTUP AND PROGRAMMING REQUIREMENTS AND TO ALSO HAVE FUNCTIONAL LIGHTING CONTROL OPERATION PRIOR TO SYSTEM STARTUP AND PROGRAMMING. 2. SYSTEM SHALL BE ABLE TO AUTOMATICALLY DISCOVER ALL CONNECTED DEVICES WITHOUT REQUIRING ANY SYSTEM SHALL BE ABLE TO AUTOMATICALLY DISCOVER ALL CONNECTED DEVICES WITHOUT REQUIRING ANY PROVISIONING OF SYSTEM OR ZONE ADDRESSES. 3. THE FOLLOWING TYPES OF WIRED NETWORKED CONTROL DEVICES SHALL BE PROVIDED FOR EGRESS AND/OR THE FOLLOWING TYPES OF WIRED NETWORKED CONTROL DEVICES SHALL BE PROVIDED FOR EGRESS AND/OR EMERGENCY LIGHT FIXTURES: a. LOW-VOLTAGE POWER SENSING: THESE DEVICES SHALL AUTOMATICALLY PROVIDE 100% LIGHT LEVEL UPON LOW-VOLTAGE POWER SENSING: THESE DEVICES SHALL AUTOMATICALLY PROVIDE 100% LIGHT LEVEL UPON DETECTION OF LOSS OF POWER SENSED VIA THE LOW VOLTAGE NETWORK CABLE CONNECTION. b. UL924 LISTED LINE-VOLTAGE POWER SENSING: THESE DEVICES SHALL BE LISTED AS EMERGENCY RELAYS UL924 LISTED LINE-VOLTAGE POWER SENSING: THESE DEVICES SHALL BE LISTED AS EMERGENCY RELAYS UNDER THE UL924 STANDARD, AND SHALL AUTOMATICALLY CLOSE THE LOAD CONTROL RELAY(S) AND PROVIDE 100% LIGHT OUTPUT UPON DETECTION OF LOSS OF POWER SENSED VIA LINE VOLTAGE CONNECTIONS.  c. EMERGENCY EGRESS DEVICES SHALL BE PROVIDED AND UL LABELED BY THE LIGHTING CONTROL EMERGENCY EGRESS DEVICES SHALL BE PROVIDED AND UL LABELED BY THE LIGHTING CONTROL MANUFACTURER. C. WIRELESS NETWORKED CONTROL ZONE CHARACTERISTICS WIRELESS NETWORKED CONTROL ZONE CHARACTERISTICS 1. FOLLOWING PROPER INSTALLATION AND PROVISION OF POWER, ALL WIRELESS NETWORKED DEVICES PAIRED, FOLLOWING PROPER INSTALLATION AND PROVISION OF POWER, ALL WIRELESS NETWORKED DEVICES PAIRED, MESHED OR GROUPED TOGETHER SHALL AUTOMATICALLY FOLLOW THE "OUT OF BOX" DEFAULT SEQUENCE OF OPERATIONS. 2. WIRELESS NETWORK COMMUNICATION SHALL SUPPORT UNIFORM AND INSTANT RESPONSE SUCH THAT ALL LUMINAIRES WIRELESS NETWORK COMMUNICATION SHALL SUPPORT UNIFORM AND INSTANT RESPONSE SUCH THAT ALL LUMINAIRES IN A LIGHTING CONTROL ZONE RESPOND IMMEDIATELY AND SYNCHRONOUSLY IN RESPONSE TO A SENSOR OR WALL STATION SIGNAL. 3. TO SUPPORT THE SYSTEM ARCHITECTURE REQUIREMENT FOR DISTRIBUTED INTELLIGENCE, WIRELESS NETWORK TO SUPPORT THE SYSTEM ARCHITECTURE REQUIREMENT FOR DISTRIBUTED INTELLIGENCE, WIRELESS NETWORK COMMUNICATION SHALL SUPPORT COMMUNICATION OF CONTROL SIGNALS FROM SENSORS AND WALL STATIONS TO NETWORKED LUMINAIRES AND WIRELESS LOAD CONTROL DEVICES, WITHOUT REQUIRING ANY COMMUNICATION, INTERPRETATION, OR TRANSLATION OF INFORMATION THROUGH A BACKBONE DEVICE SUCH AS A WIRELESS ACCESS POINT, COMMUNICATION BRIDGE OR GATEWAY. 4. ALL WIRELESS COMMUNICATION SHALL BE ENCRYPTED USING AT LEAST 128-BIT ADVANCED ENCRYPTION STANDARD ALL WIRELESS COMMUNICATION SHALL BE ENCRYPTED USING AT LEAST 128-BIT ADVANCED ENCRYPTION STANDARD (AES).  5. THE FOLLOWING TYPES OF WIRED NETWORKED CONTROL DEVICES SHALL BE PROVIDED FOR EGRESS AND/OR THE FOLLOWING TYPES OF WIRED NETWORKED CONTROL DEVICES SHALL BE PROVIDED FOR EGRESS AND/OR EMERGENCY LIGHT FIXTURES: a. UL924 LISTED LINE-VOLTAGE POWER SENSING: THESE DEVICES SHALL BE LISTED AS EMERGENCY RELAYS UL924 LISTED LINE-VOLTAGE POWER SENSING: THESE DEVICES SHALL BE LISTED AS EMERGENCY RELAYS UNDER THE UL924 STANDARD, AND SHALL AUTOMATICALLY CLOSE THE LOAD CONTROL RELAY(S) AND PROVIDE 100% LIGHT OUTPUT UPON DETECTION OF LOSS OR INTERRUPTION OF POWER SENSED VIA LINE VOLTAGE CONNECTIONS. D. SYSTEM INTEGRATION CAPABILITIES SYSTEM INTEGRATION CAPABILITIES 1. THE SYSTEM SHALL CAPABLE OF INTERFACE WITH THIRD PARTY BUILDING MANAGEMENT SYSTEMS (BMS) TO THE SYSTEM SHALL CAPABLE OF INTERFACE WITH THIRD PARTY BUILDING MANAGEMENT SYSTEMS (BMS) TO SUPPORT TWO-WAY COMMUNICATION USING THE INDUSTRY STANDARD BACNET/IP OR BACNET/MSTP PROTOCOLS.  E. MANAGEMENT INTERFACE MANAGEMENT INTERFACE 1. SYSTEM SHALL PROVIDE A WEB-BASED MANAGEMENT INTERFACE THAT PROVIDES REMOTE SYSTEM CONTROL, LIVE SYSTEM SHALL PROVIDE A WEB-BASED MANAGEMENT INTERFACE THAT PROVIDES REMOTE SYSTEM CONTROL, LIVE STATUS MONITORING, AND CONFIGURATION CAPABILITIES OF LIGHTING CONTROL SETTINGS AND SCHEDULES. 2. MANAGEMENT INTERFACE MUST BE COMPATIBLE WITH INDUSTRY-STANDARD WEB BROWSER CLIENTS, INCLUDING, BUT MANAGEMENT INTERFACE MUST BE COMPATIBLE WITH INDUSTRY-STANDARD WEB BROWSER CLIENTS, INCLUDING, BUT NOT LIMITED TO, MICROSOFT INTERNET EXPLORER, APPLE SAFARI, GOOGLE CHROME, MOZILLA FIREFOX. 3. ALL SYSTEM SOFTWARE UPDATES MUST BE AVAILABLE FOR AUTOMATIC DOWNLOAD AND INSTALLATION VIA THE ALL SYSTEM SOFTWARE UPDATES MUST BE AVAILABLE FOR AUTOMATIC DOWNLOAD AND INSTALLATION VIA THE INTERNET.
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F. PORTABLE PROGRAMMING INTERFACE FOR STANDALONE CONTROL ZONES PORTABLE PROGRAMMING INTERFACE FOR STANDALONE CONTROL ZONES 1. PORTABLE HANDHELD APPLICATION INTERFACE FOR STANDALONE CONTROL ZONES SHALL BE PROVIDED FOR PORTABLE HANDHELD APPLICATION INTERFACE FOR STANDALONE CONTROL ZONES SHALL BE PROVIDED FOR SYSTEMS THAT ALLOWS CONFIGURATION OF LIGHTING CONTROL SETTINGS. 2. PROGRAMMING CAPABILITIES THROUGH THE APPLICATION SHALL INCLUDE, BUT NOT BE LIMITED TO, THE FOLLOWING: PROGRAMMING CAPABILITIES THROUGH THE APPLICATION SHALL INCLUDE, BUT NOT BE LIMITED TO, THE FOLLOWING: a. SWITCH/OCCUPANCY/PHOTOSENSOR GROUP CONFIGURATION SWITCH/OCCUPANCY/PHOTOSENSOR GROUP CONFIGURATION b. MANUAL/AUTOMATIC ON MODES MANUAL/AUTOMATIC ON MODES c. TURN-ON DIM LEVEL TURN-ON DIM LEVEL d. OCCUPANCY SENSOR TIME DELAYS OCCUPANCY SENSOR TIME DELAYS e. DUAL TECHNOLOGY OCCUPANCY SENSORS SENSITIVITY DUAL TECHNOLOGY OCCUPANCY SENSORS SENSITIVITY f. PHOTOSENSOR CALIBRATION ADJUSTMENT AND AUTO-SETPOINT PHOTOSENSOR CALIBRATION ADJUSTMENT AND AUTO-SETPOINT g. TRIM LEVEL SETTINGS TRIM LEVEL SETTINGS G. SYSTEM CONTROLLER SYSTEM CONTROLLER 1. SYSTEM CONTROLLER SHALL BE A MULTI-TASKING, REAL-TIME DIGITAL CONTROL PROCESSOR CONSISTING OF SYSTEM CONTROLLER SHALL BE A MULTI-TASKING, REAL-TIME DIGITAL CONTROL PROCESSOR CONSISTING OF MODULAR HARDWARE WITH PLUG-IN ENCLOSED PROCESSORS, COMMUNICATION CONTROLLERS, AND POWER SUPPLIES. 2. SYSTEM CONTROLLER SHALL PERFORM THE FOLLOWING FUNCTIONS: SYSTEM CONTROLLER SHALL PERFORM THE FOLLOWING FUNCTIONS: a. FACILITATION OF GLOBAL NETWORK COMMUNICATION BETWEEN DIFFERENT AREAS AND CONTROL ZONES. FACILITATION OF GLOBAL NETWORK COMMUNICATION BETWEEN DIFFERENT AREAS AND CONTROL ZONES. b. TIME-BASED CONTROL OF DOWNSTREAM WIRED AND WIRELESS NETWORK DEVICES. TIME-BASED CONTROL OF DOWNSTREAM WIRED AND WIRELESS NETWORK DEVICES. c. LINKING INTO AN ETHERNET NETWORK. LINKING INTO AN ETHERNET NETWORK. d. INTEGRATION WITH HEATING, VENTILATION AND AIR CONDITIONING (HVAC) EQUIPMENT. INTEGRATION WITH HEATING, VENTILATION AND AIR CONDITIONING (HVAC) EQUIPMENT. e. CONNECTION TO VARIOUS SOFTWARE INTERFACES, INCLUDING MANAGEMENT INTERFACE, VISUALIZATION CONNECTION TO VARIOUS SOFTWARE INTERFACES, INCLUDING MANAGEMENT INTERFACE, VISUALIZATION INTERFACE, AND PERSONAL CONTROL APPLICATIONS. 3. SYSTEM CONTROLLER SHALL NOT REQUIRE A DEDICATED PC OR A DEDICATED CLOUD CONNECTION.  SYSTEM CONTROLLER SHALL NOT REQUIRE A DEDICATED PC OR A DEDICATED CLOUD CONNECTION.  4. DEVICE SHALL AUTOMATICALLY DETECT ALL NETWORKED DEVICES CONNECTED TO IT, INCLUDING THOSE DEVICE SHALL AUTOMATICALLY DETECT ALL NETWORKED DEVICES CONNECTED TO IT, INCLUDING THOSE CONNECTED TO WIRED AND WIRELESS COMMUNICATION BRIDGES.  5. DEVICE SHALL HAVE A STANDARD AND ASTRONOMICAL INTERNAL TIME CLOCK.  DEVICE SHALL HAVE A STANDARD AND ASTRONOMICAL INTERNAL TIME CLOCK.  6. SHALL BE CAPABLE OF CONNECTING TO THE CUSTOMERS LOCAL AREA NETWORK (LAN) VIA IEEE 802.11.X WIRELESS SHALL BE CAPABLE OF CONNECTING TO THE CUSTOMERS LOCAL AREA NETWORK (LAN) VIA IEEE 802.11.X WIRELESS AND IEEE 802.3 WIRED CONNECTION.    H. WIRED NETWORKED DEVICES WIRED NETWORKED DEVICES 1. WIRED NETWORKED WALL SWITCHES, DIMMERS, SCENE CONTROLLERS WIRED NETWORKED WALL SWITCHES, DIMMERS, SCENE CONTROLLERS a. WALL SWITCHES & DIMMERS SHALL SUPPORT THE FOLLOWING DEVICE OPTIONS: WALL SWITCHES & DIMMERS SHALL SUPPORT THE FOLLOWING DEVICE OPTIONS: 1) NUMBER OF CONTROL ZONES:  1, 2 OR 4 NUMBER OF CONTROL ZONES:  1, 2 OR 4 2) CONTROL TYPES SUPPORTED:  ON/OFF OR ON/OFF/DIMMING CONTROL TYPES SUPPORTED:  ON/OFF OR ON/OFF/DIMMING b. SCENE CONTROLLERS SHALL SUPPORT THE FOLLOWING DEVICE OPTIONS: SCENE CONTROLLERS SHALL SUPPORT THE FOLLOWING DEVICE OPTIONS: 1) NUMBER OF SCENES:  1, 2 OR 4 NUMBER OF SCENES:  1, 2 OR 4 2) CONTROL TYPES SUPPORTED:   CONTROL TYPES SUPPORTED:   a) ON/OFF OR ON/OFF/DIMMING ON/OFF OR ON/OFF/DIMMING b) PRESET LEVEL SCENE TYPE PRESET LEVEL SCENE TYPE c) REPROGRAMMING OF OTHER DEVICES WITHIN DAISY-CHAINED ZONE SO AS TO IMPLEMENT USER SELECTED REPROGRAMMING OF OTHER DEVICES WITHIN DAISY-CHAINED ZONE SO AS TO IMPLEMENT USER SELECTED LIGHTING SCENE d) SELECTING A LIGHTING PROFILE TO BE RUN BY THE SYSTEM'S UPSTREAM CONTROLLER SO AS TO SELECTING A LIGHTING PROFILE TO BE RUN BY THE SYSTEM'S UPSTREAM CONTROLLER SO AS TO IMPLEMENT A SELECTED LIGHTING PROFILE ACROSS MULTIPLE ZONES 2. WIRED NETWORKED AUXILIARY INPUT / OUTPUT (I/O) DEVICES WIRED NETWORKED AUXILIARY INPUT / OUTPUT (I/O) DEVICES a. AUXILIARY INPUT/OUTPUT DEVICES SHALL BE SPECIFIED AS AN INPUT OR OUTPUT DEVICE WITH THE FOLLOWING AUXILIARY INPUT/OUTPUT DEVICES SHALL BE SPECIFIED AS AN INPUT OR OUTPUT DEVICE WITH THE FOLLOWING OPTIONS: 1) CONTACT CLOSURE INPUT CONTACT CLOSURE INPUT a) INPUT SHALL BE PROGRAMMABLE TO SUPPORT MAINTAINED OR MOMENTARY INPUTS THAT CAN ACTIVATE INPUT SHALL BE PROGRAMMABLE TO SUPPORT MAINTAINED OR MOMENTARY INPUTS THAT CAN ACTIVATE LOCAL OR GLOBAL SCENES AND PROFILES, RAMP LIGHT LEVEL UP OR DOWN, OR TOGGLE LIGHTS ON/OFF. 2) 0-10V ANALOG INPUT 0-10V ANALOG INPUT a) INPUT SHALL BE PROGRAMMABLE TO FUNCTION AS A DAYLIGHT SENSOR. INPUT SHALL BE PROGRAMMABLE TO FUNCTION AS A DAYLIGHT SENSOR. 3) RS-232/RS-485 DIGITAL INPUT RS-232/RS-485 DIGITAL INPUT a) INPUT SUPPORTS ACTIVATION OF UP TO 4 LOCAL OR GLOBAL SCENES AND PROFILES, AND INPUT SUPPORTS ACTIVATION OF UP TO 4 LOCAL OR GLOBAL SCENES AND PROFILES, AND ON/OFF/DIMMING CONTROL OF UP TO 16 LOCAL CONTROL ZONES. 4) 0-10V DIMMING CONTROL OUTPUT, CAPABLE OF SINKING A MINIMUM OF 20MA OF CURRENT 0-10V DIMMING CONTROL OUTPUT, CAPABLE OF SINKING A MINIMUM OF 20MA OF CURRENT a) OUTPUT SHALL BE PROGRAMMABLE TO SUPPORT ALL STANDARD SEQUENCE OF OPERATIONS SUPPORTED OUTPUT SHALL BE PROGRAMMABLE TO SUPPORT ALL STANDARD SEQUENCE OF OPERATIONS SUPPORTED BY SYSTEM.

AutoCAD SHX Text
3. WIRED NETWORKED OCCUPANCY AND PHOTOSENSORS WIRED NETWORKED OCCUPANCY AND PHOTOSENSORS a. SENSORS SHALL UTILIZE PASSIVE INFRARED (PIR) OR PASSIVE DUAL TECHNOLOGY (PDT) TO DETECT BOTH SENSORS SHALL UTILIZE PASSIVE INFRARED (PIR) OR PASSIVE DUAL TECHNOLOGY (PDT) TO DETECT BOTH MAJOR AND MINOR MOTION AS DEFINED BY NEMA WD-7 STANDARD.  b. SENSING TECHNOLOGIES THAT ARE ACOUSTICALLY PASSIVE, MEANING THEY DO NOT TRANSMIT SOUNDS WAVES SENSING TECHNOLOGIES THAT ARE ACOUSTICALLY PASSIVE, MEANING THEY DO NOT TRANSMIT SOUNDS WAVES OF ANY FREQUENCY DO NOT REQUIRE ADDITIONAL COMMISSIONING. ULTRASONIC OR MICROWAVE BASED SENSING TECHNOLOGIES MAY REQUIRE COMMISSIONING DUE TO THE ACTIVE NATURE OF THEIR TECHNOLOGY, IF FACTORY REQUIRED. c. SENSOR PROGRAMMING PARAMETER SHALL BE AVAILABLE AND CONFIGURABLE REMOTELY FROM THE SENSOR PROGRAMMING PARAMETER SHALL BE AVAILABLE AND CONFIGURABLE REMOTELY FROM THE SOFTWARE AND LOCALLY VIA THE DEVICE.  d. SENSOR MOUNTING TYPE SHALL MATCH PROJECT DESIGN REQUIREMENTS AS SHOWN ON PLANS. SENSOR MOUNTING TYPE SHALL MATCH PROJECT DESIGN REQUIREMENTS AS SHOWN ON PLANS. 1) SENSORS SHALL HAVE OPTIONAL FEATURES FOR PHOTOSENSOR/DAYLIGHT OVERRIDE, DIMMING CONTROL, SENSORS SHALL HAVE OPTIONAL FEATURES FOR PHOTOSENSOR/DAYLIGHT OVERRIDE, DIMMING CONTROL, AND LOW TEMPERATURE/HIGH HUMIDITY OPERATION. e. THE SYSTEM SHALL SUPPORT THE FOLLOWING TYPES OF PHOTOCELL-BASED CONTROL: THE SYSTEM SHALL SUPPORT THE FOLLOWING TYPES OF PHOTOCELL-BASED CONTROL: 1) ON/OFF: THE CONTROL ZONE IS AUTOMATICALLY TURNED OFF IF THE PHOTOCELL READING EXCEEDS THE ON/OFF: THE CONTROL ZONE IS AUTOMATICALLY TURNED OFF IF THE PHOTOCELL READING EXCEEDS THE DEFINED SET POINT AND AUTOMATICALLY TURNED ON IF THE PHOTOCELL READING IS BELOW THE DEFINED SET POINT. A TIME DELAY OR ADAPTIVE SET POINT ADJUSTABLE BEHAVIOR MAY BE USED TO PREVENT THE SYSTEM FROM EXHIBITING NUISANCE ON/OFF SWITCHING. 2) CONTINUOUS DIMMING: THE CONTROL ZONE AUTOMATICALLY ADJUSTS ITS DIMMING OUTPUT IN RESPONSE TO CONTINUOUS DIMMING: THE CONTROL ZONE AUTOMATICALLY ADJUSTS ITS DIMMING OUTPUT IN RESPONSE TO PHOTOCELL READINGS, SUCH THAT A MINIMUM LIGHT LEVEL CONSISTING OF BOTH ELECTRIC LIGHT AND DAYLIGHT SOURCES IS MAINTAINED AT THE TASK. THE PHOTOCELL RESPONSE SHALL BE CONFIGURABLE TO ADJUST THE PHOTOCELL SET POINT AND DIMMING RATES. 5. WIRED NETWORKED WALL SWITCH SENSORS WIRED NETWORKED WALL SWITCH SENSORS a. WALL SWITCH SENSORS SHALL SUPPORT THE FOLLOWING DEVICE OPTIONS:  WALL SWITCH SENSORS SHALL SUPPORT THE FOLLOWING DEVICE OPTIONS:  1) USER INPUT CONTROL TYPES SUPPORTED:  ON/OFF OR ON/OFF/DIMMING USER INPUT CONTROL TYPES SUPPORTED:  ON/OFF OR ON/OFF/DIMMING 2) OCCUPANCY SENSING TECHNOLOGY:  PIR ONLY OR DUAL TECH OCCUPANCY SENSING TECHNOLOGY:  PIR ONLY OR DUAL TECH 3) DAYLIGHT SENSING OPTION:  INHIBIT PHOTOSENSOR DAYLIGHT SENSING OPTION:  INHIBIT PHOTOSENSOR I. DISTRIBUTED SYSTEM POWER, SWITCHING AND DIMMING CONTROLS DISTRIBUTED SYSTEM POWER, SWITCHING AND DIMMING CONTROLS 1. DEVICES SHALL INCORPORATE ONE OPTIONAL CLASS 1 RELAY, OPTIONAL 0-10 VDC DIMMING OUTPUT, AND DEVICES SHALL INCORPORATE ONE OPTIONAL CLASS 1 RELAY, OPTIONAL 0-10 VDC DIMMING OUTPUT, AND CONTRIBUTE LOW VOLTAGE CLASS 2 POWER TO THE REST OF THE SYSTEM.  2. DEVICE PROGRAMMING PARAMETERS SHALL BE AVAILABLE AND CONFIGURABLE REMOTELY FROM THE SOFTWARE DEVICE PROGRAMMING PARAMETERS SHALL BE AVAILABLE AND CONFIGURABLE REMOTELY FROM THE SOFTWARE AND LOCALLY VIA THE DEVICE PUSH-BUTTON.  3. DEVICE SHALL BE PLENUM RATED.  DEVICE SHALL BE PLENUM RATED.  4. DEVICES SHALL BE UL LISTED FOR LOAD AND LOAD TYPE AS SPECIFIED ON THE PLANS. DEVICES SHALL BE UL LISTED FOR LOAD AND LOAD TYPE AS SPECIFIED ON THE PLANS. J. WIRED NETWORKED RELAY AND DIMMING PANEL  WIRED NETWORKED RELAY AND DIMMING PANEL  1. RELAY AND DIMMING PANEL(S) SHALL BE CAPABLE OF PROVIDING THE REQUIRED AMOUNT OF RELAY CAPACITY, RELAY AND DIMMING PANEL(S) SHALL BE CAPABLE OF PROVIDING THE REQUIRED AMOUNT OF RELAY CAPACITY, AS REQUIRED PER PANEL SCHEDULES SHOWN ON DRAWINGS, WITH AN EQUAL NUMBER OF INDIVIDUAL 0-10V DIMMING OUTPUTS. 2. STANDARD RELAYS USED SHALL HAVE THE FOLLOWING REQUIRED PROPERTIES: STANDARD RELAYS USED SHALL HAVE THE FOLLOWING REQUIRED PROPERTIES: a. CONFIGURABLE IN THE FIELD TO OPERATE WITH NORMALLY CLOSED OR NORMALLY OPEN BEHAVIOR. CONFIGURABLE IN THE FIELD TO OPERATE WITH NORMALLY CLOSED OR NORMALLY OPEN BEHAVIOR. b. PROVIDES VISUAL STATUS OF CURRENT STATE AND MANUAL OVERRIDE CONTROL OF EACH RELAY. PROVIDES VISUAL STATUS OF CURRENT STATE AND MANUAL OVERRIDE CONTROL OF EACH RELAY. c. BE INDIVIDUALLY PROGRAMMABLE BE INDIVIDUALLY PROGRAMMABLE 3. 0-10 DIMMING OUTPUTS SHALL SUPPORT A MINIMUM OF 100MA SINK CURRENT PER OUTPUT. 0-10 DIMMING OUTPUTS SHALL SUPPORT A MINIMUM OF 100MA SINK CURRENT PER OUTPUT. 4. PANEL SHALL BE UL924 LISTED FOR CONTROL OF EMERGENCY LIGHTING CIRCUITS. PANEL SHALL BE UL924 LISTED FOR CONTROL OF EMERGENCY LIGHTING CIRCUITS. 5. PANEL SHALL PROVIDE A CONTACT CLOSURE INPUT THAT ACTS AS A PANEL OVERRIDE TO ACTIVATE THE PANEL SHALL PROVIDE A CONTACT CLOSURE INPUT THAT ACTS AS A PANEL OVERRIDE TO ACTIVATE THE NORMALLY CONFIGURED STATE OF ALL RELAYS (I.E., NORMALLY OPEN OR NORMALLY CLOSED) IN THE PANEL.  K. WIRELESS NETWORKED DEVICES WIRELESS NETWORKED DEVICES 1. WIRELESS NETWORKED SENSOR INTERFACE WIRELESS NETWORKED SENSOR INTERFACE a. THE DEVICE SHALL BE CAPABLE OF BROADCASTING THE FOLLOWING MANUAL WALL CONTROL COMMANDS: ON, THE DEVICE SHALL BE CAPABLE OF BROADCASTING THE FOLLOWING MANUAL WALL CONTROL COMMANDS: ON, OFF, AND ADJUST DIM LEVEL. 2. WIRELESS NETWORKED LIGHT CONTROLLERS (NO SENSOR) WIRELESS NETWORKED LIGHT CONTROLLERS (NO SENSOR) a. THE WIRELESS LIGHT CONTROLLER SHALL BE CAPABLE OF PROVIDING CONTINUOUS DIMMING AND ON/OFF THE WIRELESS LIGHT CONTROLLER SHALL BE CAPABLE OF PROVIDING CONTINUOUS DIMMING AND ON/OFF CONTROL OF ONE COMMERCIAL LIGHT FIXTURE INCLUDING FLUORESCENT, HID, INDUCTION AND LEDS. b. AN EXTERNAL ANTENNA ATTACHED TO THE LUMINAIRE SHALL NOT BE ALLOWED. AN EXTERNAL ANTENNA ATTACHED TO THE LUMINAIRE SHALL NOT BE ALLOWED. c. EACH WIRELESS LIGHT CONTROLLER SHALL PROVIDE MEASUREMENT CAPABILITY OF THE AMPERAGE, VOLTAGE, EACH WIRELESS LIGHT CONTROLLER SHALL PROVIDE MEASUREMENT CAPABILITY OF THE AMPERAGE, VOLTAGE, WATTAGE, AND WATT-HOURS OF ITS CONTROLLED LIGHTING. 3. WIRELESS NETWORKED DIGITAL SENSORS WIRELESS NETWORKED DIGITAL SENSORS a. IN ADDITION TO PROVIDING WIRELESS NETWORKED LIGHT CONTROLLERS FUNCTIONALITY, ALSO PROVIDES: IN ADDITION TO PROVIDING WIRELESS NETWORKED LIGHT CONTROLLERS FUNCTIONALITY, ALSO PROVIDES: 1) INTEGRATED DIGITAL OCCUPANCY SENSING AND DIGITAL PHOTOCELL SENSOR. INTEGRATED DIGITAL OCCUPANCY SENSING AND DIGITAL PHOTOCELL SENSOR. 2) SENSOR SHALL CONNECT DIRECTLY TO THE WIRELESS LIGHT CONTROLLER AND SHALL BE SUITABLE FOR SENSOR SHALL CONNECT DIRECTLY TO THE WIRELESS LIGHT CONTROLLER AND SHALL BE SUITABLE FOR EMBEDDING INTO THE ENCLOSURE OF A LUMINAIRE. 3) SENSOR SHALL HAVE SOFTWARE-ADJUSTABLE SETTINGS SENSOR SHALL HAVE SOFTWARE-ADJUSTABLE SETTINGS 4) PHOTOCELL SHALL BE SUITABLE FOR CLOSED AND OPEN LOOP APPLICATIONS. PHOTOCELL SHALL BE SUITABLE FOR CLOSED AND OPEN LOOP APPLICATIONS. 4. WIRELESS NETWORK COMMUNICATION BRIDGE WIRELESS NETWORK COMMUNICATION BRIDGE a. A COMMUNICATION BRIDGE DEVICE SHALL BE PROVIDED THAT INTERFACES WITH THE SYSTEM CONTROLLER VIA A COMMUNICATION BRIDGE DEVICE SHALL BE PROVIDED THAT INTERFACES WITH THE SYSTEM CONTROLLER VIA OWNER'S LAN CONNECTION AND INTERFACES WITH WIRELESS NETWORK.  b. DEVICE SHALL BE CAPABLE OF COMMUNICATING WITH A GROUP OF A MINIMUM OF 250 WIRELESS NETWORKED DEVICE SHALL BE CAPABLE OF COMMUNICATING WITH A GROUP OF A MINIMUM OF 250 WIRELESS NETWORKED DEVICES AND LUMINAIRES, SO AS TO REDUCE THE AMOUNT OF COMMUNICATION BRIDGES REQUIRED IN THE SYSTEM.
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PART 3 - EXECUTION  INSTALLATION REQUIREMENTS K. INSTALLATION PROCEDURES AND VERIFICATION INSTALLATION PROCEDURES AND VERIFICATION 1. THE SUCCESSFUL BIDDER SHALL REVIEW ALL REQUIRED INSTALLATION AND PRE-STARTUP PROCEDURES WITH THE THE SUCCESSFUL BIDDER SHALL REVIEW ALL REQUIRED INSTALLATION AND PRE-STARTUP PROCEDURES WITH THE MANUFACTURER'S REPRESENTATIVE THROUGH PRE-CONSTRUCTION MEETINGS. 2. THE SUCCESSFUL BIDDER SHALL INSTALL AND CONNECT THE NETWORKED LIGHTING CONTROL SYSTEM COMPONENTS THE SUCCESSFUL BIDDER SHALL INSTALL AND CONNECT THE NETWORKED LIGHTING CONTROL SYSTEM COMPONENTS ACCORDING TO THE MANUFACTURER'S INSTALLATION INSTRUCTIONS, WIRING DIAGRAMS, THE PROJECT SUBMITTALS AND PLANS SPECIFICATIONS.  3. THE SUCCESSFUL BIDDER SHALL BE RESPONSIBLE FOR TESTING OF ALL LOW VOLTAGE NETWORK CABLE INCLUDED THE SUCCESSFUL BIDDER SHALL BE RESPONSIBLE FOR TESTING OF ALL LOW VOLTAGE NETWORK CABLE INCLUDED IN THE BID. BIDDER IS RESPONSIBLE FOR VERIFICATION OF THE FOLLOWING MINIMUM PARAMETERS: a. WIRE MAP (CONTINUITY, PIN TERMINATION, SHORTS AND OPEN CONNECTIONS, ETC.) WIRE MAP (CONTINUITY, PIN TERMINATION, SHORTS AND OPEN CONNECTIONS, ETC.) b. LENGTH LENGTH c. INSERTION LOSS INSERTION LOSS B. COORDINATION WITH OWNER'S IT NETWORK INFRASTRUCTURE COORDINATION WITH OWNER'S IT NETWORK INFRASTRUCTURE 1. THE SUCCESSFUL BIDDER IS REQUIRED TO COORDINATE WITH THE OWNER'S REPRESENTATIVE TO SECURE ALL THE SUCCESSFUL BIDDER IS REQUIRED TO COORDINATE WITH THE OWNER'S REPRESENTATIVE TO SECURE ALL REQUIRED NETWORK CONNECTIONS TO THE OWNER'S IT NETWORK INFRASTRUCTURE. a. THE BIDDER SHALL PROVIDE TO THE ENGINEER ALL NETWORK INFRASTRUCTURE REQUIREMENTS OF THE THE BIDDER SHALL PROVIDE TO THE ENGINEER ALL NETWORK INFRASTRUCTURE REQUIREMENTS OF THE NETWORKED LIGHTING CONTROL SYSTEM. b. THE BIDDER SHALL PROVIDE, TO THE MANUFACTURER'S REPRESENTATIVE, ALL NECESSARY CONTACTS THE BIDDER SHALL PROVIDE, TO THE MANUFACTURER'S REPRESENTATIVE, ALL NECESSARY CONTACTS PERTAINING TO THE OWNER'S IT INFRASTRUCTURE, TO ENSURE THAT THE SYSTEM IS PROPERLY CONNECTED AND STARTED UP. C. COORDINATION WITH MECHANICAL DIVISION COORDINATION WITH MECHANICAL DIVISION 1. THE SUCCESSFUL BIDDER TO VERIFY INTEGRATION SCOPE WITH THE MECHANICAL CONTRACTOR PRIOR TO THE SUCCESSFUL BIDDER TO VERIFY INTEGRATION SCOPE WITH THE MECHANICAL CONTRACTOR PRIOR TO SUBMITTAL PHASE AND PROVIDE ALL NECESSARY SCHEDULES TO THE LIGHTING CONTROL MANUFACTURER.  D. DOCUMENTATION AND DELIVERABLES DOCUMENTATION AND DELIVERABLES 1. THE INSTALLING CONTRACTOR SHALL BE RESPONSIBLE FOR DOCUMENTING INSTALLED LOCATION OF ALL THE INSTALLING CONTRACTOR SHALL BE RESPONSIBLE FOR DOCUMENTING INSTALLED LOCATION OF ALL NETWORKED DEVICES. THIS INCLUDES RESPONSIBILITY TO PROVIDE AS-BUILT PLAN DRAWING SHOWING DEVICE ADDRESSES CORRESPONDING TO LOCATIONS OF INSTALLED EQUIPMENT. SYSTEM STARTUP A. UPON COMPLETION OF INSTALLATION BY THE INSTALLER, INCLUDING COMPLETION OF ALL REQUIRED VERIFICATION AND UPON COMPLETION OF INSTALLATION BY THE INSTALLER, INCLUDING COMPLETION OF ALL REQUIRED VERIFICATION AND DOCUMENTATION REQUIRED BY THE MANUFACTURER, THE SYSTEM SHALL BE STARTED UP AND PROGRAMMED BY AN AUTHORIZED REPRESENTATIVE OF THE MANUFACTURER. 1. LOW VOLTAGE NETWORK CABLE TESTING SHALL BE PERFORMED PRIOR TO SYSTEM STARTUP AT THE DISCRETION LOW VOLTAGE NETWORK CABLE TESTING SHALL BE PERFORMED PRIOR TO SYSTEM STARTUP AT THE DISCRETION OF THE MANUFACTURER. B. SYSTEM START-UP AND PROGRAMMING SHALL INCLUDE: SYSTEM START-UP AND PROGRAMMING SHALL INCLUDE: 1. VERIFYING OPERATIONAL COMMUNICATION TO ALL SYSTEM DEVICES. VERIFYING OPERATIONAL COMMUNICATION TO ALL SYSTEM DEVICES. 2. PROGRAMMING THE NETWORK DEVICES INTO FUNCTIONAL CONTROL ZONES TO MEET THE REQUIRED SEQUENCE OF PROGRAMMING THE NETWORK DEVICES INTO FUNCTIONAL CONTROL ZONES TO MEET THE REQUIRED SEQUENCE OF OPERATION. 3. PROGRAMMING AND VERIFYING ALL SEQUENCE OF OPERATIONS. PROGRAMMING AND VERIFYING ALL SEQUENCE OF OPERATIONS. 4. CUSTOMIZATION OF OWNER'S SOFTWARE INTERFACES AND APPLICATIONS. CUSTOMIZATION OF OWNER'S SOFTWARE INTERFACES AND APPLICATIONS. C. INITIAL START-UP AND PROGRAMMING IS TO OCCUR ON-SITE. ADDITIONAL PROGRAMMING MAY OCCUR ON-SITE OR INITIAL START-UP AND PROGRAMMING IS TO OCCUR ON-SITE. ADDITIONAL PROGRAMMING MAY OCCUR ON-SITE OR REMOTELY OVER THE INTERNET AS NECESSARY. PROJECT TURNOVER  A. SYSTEM DOCUMENTATION SYSTEM DOCUMENTATION 1. SUBMIT SOFTWARE DATABASE FILE WITH DESIRED DEVICE LABELS AND NOTES COMPLETED.  SUBMIT SOFTWARE DATABASE FILE WITH DESIRED DEVICE LABELS AND NOTES COMPLETED.  B. OWNER TRAINING OWNER TRAINING 1. PROVISIONS FOR ONSITE TRAINING FOR OWNER AND DESIGNATED ATTENDEES TO BE INCLUDED IN SUBMITTAL PROVISIONS FOR ONSITE TRAINING FOR OWNER AND DESIGNATED ATTENDEES TO BE INCLUDED IN SUBMITTAL PACKAGE.
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1. CONTRACTOR SHALL PROVIDE ALL LABOR AND MATERIALS REQUIRED TO FABRICATE, INSTALL AND PLACE IN CONTRACTOR SHALL PROVIDE ALL LABOR AND MATERIALS REQUIRED TO FABRICATE, INSTALL AND PLACE IN WORKING ORDER ALL SYSTEMS SHOWN. 2. DRAWINGS INDICATE THE GENERAL LOCATION AND ARRANGEMENT OF THE CONSTRUCTION.  SO FAR AS PRACTICAL, DRAWINGS INDICATE THE GENERAL LOCATION AND ARRANGEMENT OF THE CONSTRUCTION.  SO FAR AS PRACTICAL, INSTALL WORK AS INDICATED.  3. CONTRACTOR SHALL THOROUGHLY COORDINATE AND SCHEDULE CONSTRUCTION WITH THE GENERAL CONTRACTOR AND CONTRACTOR SHALL THOROUGHLY COORDINATE AND SCHEDULE CONSTRUCTION WITH THE GENERAL CONTRACTOR AND ALL OTHER PROJECT CONTRACTORS PRIOR TO FABRICATION AND INSTALLATION OF SYSTEMS. CONTRACTOR SHALL, AT NO COST TO THE OWNER, RELOCATE INSTALLED ITEMS WHERE FAILURE TO COORDINATE HAS OCCURRED. 4. UNLESS ITEMS OF MATERIAL, EQUIPMENT OR WORK ARE SPECIFICALLY NOTED TO BE PROVIDED OR FURNISHED BY UNLESS ITEMS OF MATERIAL, EQUIPMENT OR WORK ARE SPECIFICALLY NOTED TO BE PROVIDED OR FURNISHED BY OTHERS, THEY SHALL BE PROVIDED BY THIS CONTRACTOR. 5. CONTRACTOR SHALL FABRICATE AND INSTALL ALL HVAC SYSTEMS IN STRICT ACCORDANCE WITH THE 2015 CONTRACTOR SHALL FABRICATE AND INSTALL ALL HVAC SYSTEMS IN STRICT ACCORDANCE WITH THE 2015 INTERNATIONAL MECHANICAL CODE (IMC 2015) AND ALL OTHER APPLICABLE REQUIREMENTS OF THE LOCAL AUTHORITY HAVING JURISDICTION. CONTRACTOR SHALL PROCURE ALL REQUIRED PERMITS, CERTIFICATES AND AGENCY APPROVALS (NOTE: PERMIT FEES WILL BE WAVED). PROVIDE COPIES OF ALL REQUIRED CERTIFICATIONS AND APPROVALS TO THE OWNER. 6. CONTRACTOR SHALL PROVIDE COMPLETE AND OPERATIONAL SYSTEMS AS SHOWN AND INDICATED.  ALL WORK SHALL CONTRACTOR SHALL PROVIDE COMPLETE AND OPERATIONAL SYSTEMS AS SHOWN AND INDICATED.  ALL WORK SHALL BE PERFORMED IN A WORKMANLIKE AND PROFESSIONAL MANNER CONSISTENT WITH ALL APPLICABLE INDUSTRY STANDARDS. 7. CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRING OR REPLACING, WITHOUT ADDITIONAL CHARGE, ANY CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRING OR REPLACING, WITHOUT ADDITIONAL CHARGE, ANY CONSTRUCTION OF OTHER TRADES DAMAGED BY HIM DURING THE COURSE OF THIS CONSTRUCTION. 8. THE CONTRACTOR SHALL SUBMIT SHOP DRAWINGS OF ALL MAJOR MANUFACTURED ITEMS REQUIRED ON THIS PROJECT.  THE CONTRACTOR SHALL SUBMIT SHOP DRAWINGS OF ALL MAJOR MANUFACTURED ITEMS REQUIRED ON THIS PROJECT.  REFER TO DIVISION 1 SPECIFICATIONS FOR MINIMUM NUMBER OF COPIES TO BE SUBMITTED OR FOR ELECTRONIC SUBMISSION PROCEDURES. APPROVAL OF SHOP  DRAWINGS SHALL ONLY BE CONSTRUED TO APPLY TO GENERAL LAYOUT AND CONFORMANCE TO THE DESIGN CONCEPT OF THE PROJECT. THE RESPONSIBILITY FOR ANY DEVIATION FROM THE REQUIREMENTS OF THE CONTRACT DOCUMENTS, IN PARTICULAR DEVIATIONS THAT IMPACT THE WORK OF OTHER TRADES,  REMAINS WITH THE CONTRACTOR. . 9. AT THE COMPLETION OF CONSTRUCTION, THE CONTRACTOR SHALL PROVIDE COMPLETE AND ACCURATE 'AS AT THE COMPLETION OF CONSTRUCTION, THE CONTRACTOR SHALL PROVIDE COMPLETE AND ACCURATE 'AS CONSTRUCTED DOCUMENTATION' FOR ALL SYSTEMS INSTALLED OR ALTERED UNDER THIS CONTRACT.  PROVIDE COMPUTER DISK TO THE ARCHITECT CONTAINING AUTOCAD DRAWING FILE. 10. CONTRACTOR SHALL PROVIDE ALL LABOR, DEVICES, WIRE, CONDUIT, ETC. REQUIRED FOR EQUIPMENT INSTALLATION OF CONTRACTOR SHALL PROVIDE ALL LABOR, DEVICES, WIRE, CONDUIT, ETC. REQUIRED FOR EQUIPMENT INSTALLATION OF SYSTEM CONTROLS UNLESS SPECIFICALLY INDICATED TO BE BY OTHERS. REQUIRED ELECTRICAL WORK SHALL BE PERFORMED IN ACCORDANCE WITH THE LATEST EDITION OF THE NEC. 11. INSTALL THERMOSTATS WITH TOP OF BOX AT 48" A.F.F IN ACCORDANCE WITH ANSI A117.1-2009 SECTION 308. INSTALL THERMOSTATS WITH TOP OF BOX AT 48" A.F.F IN ACCORDANCE WITH ANSI A117.1-2009 SECTION 308. 12. UNDER ALTERNATE BID B-1 MODIFY THE HEATING SYSTEM SERVING SERVICE BAY 123 AS FOLLOWS: ELIMINATE THE UNDER ALTERNATE BID B-1 MODIFY THE HEATING SYSTEM SERVING SERVICE BAY 123 AS FOLLOWS: ELIMINATE THE RADIANT FLOOR SLAB HEATING SYSTEM INCLUDING  ELIMINATION OF THE BOILER AND ANCILLARY BOILER  EQUIPMENT,  ALL HEATING HOT WATER DISTRIBUTION PIPING INCLUDING PUMPS AND TRIM, THE RADIANT FLOOR PANELS, AND ALL ASSOCIATED SYSTEM CONTROLS. PROVIDE 3 GAS FIRED UNITS HEATERS ((1) UH-3 AND (2) UH-4) ALONG WITH COMBUSTION VENTS, CONDENSATE DRAINS, AND ASSOCIATED OPERATING CONTROLS. VENTILATION SYSTEM AND CONTROLS SHALL REMAIN EXCEPT THE  HOT WATER HEATING COIL HC-1 ALONG WITH ITS OPERATING CONTROLS SHALL BE ELIMINATED. 
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1. THE GAS FURNACES WITH SPLIT SYSTEM AIR CONDITIONING SERVING THE OFFICE AREAS THE GAS FURNACES WITH SPLIT SYSTEM AIR CONDITIONING SERVING THE OFFICE AREAS (F-1/CC-1/CU-1) AND TRAINING ROOM (F-2/CC-2/CU-2) SHALL HAVE TEMPERATURE AND VENTILATION CONTROL PROVIDED THROUGH PROGRAMMABLE WALL THERMOSTATS FURNISHED WITH THE EQUIPMENT.   1.1. OCCUPIED/UNOCCUPIED SCHEDULES (FURNISHED BY THE OWNER) SHALL BE OCCUPIED/UNOCCUPIED SCHEDULES (FURNISHED BY THE OWNER) SHALL BE PROGRAMMED INTO THE RESPECTIVE THERMOSTAT FOR EACH OF THE SPACES. EACH THERMOSTAT SHALL HAVE AN OVERRIDE BUTTON THAT WILL ALLOW THE THE UNIT TO OPERATE ON OCCUPIED SETTINGS FOR A TWO HOUR (ADJ.) TIME PERIOD BEFORE REVERTING BACK TO UNOCCUPIED.  1.2. EACH THERMOSTAT SHALL SEND A CONTACT CLOSURE SIGNAL, WHENEVER THE EACH THERMOSTAT SHALL SEND A CONTACT CLOSURE SIGNAL, WHENEVER THE RESPECTIVE SYSTEM IS IN OCCUPIED MODE WHETHER SCHEDULED OR THROUGH THE OVERRIDE, TO THE CONTROL RELAY IN ERV-1 TO ENERGIZE ERV-1. COORDINATE CONTROL SIGNAL WIRING WITH RELAY PROVIDED WITH THE ERV.  1.3. UPON RECEIPT OF A CONTACT CLOSURE SIGNAL FROM EITHER OF THE FURNACES, UPON RECEIPT OF A CONTACT CLOSURE SIGNAL FROM EITHER OF THE FURNACES, BOTH THE OUTSIDE AIR AND EXHAUST AIR DAMPERS SHALL OPEN AND BOTH FANS SHALL ENERGIZE AND RUN CONTINUOUSLY UNTIL THE CONTACT CLOSE SIGNAL IS BROKEN.   1.4. AT ANYTIME DURING OPERATION OF ERV-1 SHOULD THE OUTSIDE AIR ENTHALPY AT ANYTIME DURING OPERATION OF ERV-1 SHOULD THE OUTSIDE AIR ENTHALPY BECOME LOWER THAN THE EXHAUST AIR ENTHALPY, AS MEASURED BY THE ERV'S INTERNAL CONTROLS, THE EXHAUST AIR DAMPER SHALL CLOSE AND THE BYPASS DAMPER SHALL OPEN ALLOW THE EXHAUST AIR TO BYPASS THE TOTAL ENERGY EXCHANGER.   1.5. DURING OCCUPIED OPERATION THE FURNACE FANS SHALL RUN CONTINUOUSLY. DURING DURING OCCUPIED OPERATION THE FURNACE FANS SHALL RUN CONTINUOUSLY. DURING UNOCCUPIED OPERATION THE FANS SHALL CYCLE WITH A CALL FOR EITHER HEATING OR COOLING. NOTE; WHEN THE FAN FOR FURNACE F-1/CC-1 IS ENERGIZED SPACE TEMPERATURE SHALL BE READ AT A REMOTE TEMPERATURE SENSOR LOCATED IN THE COMMON RETURN DUCT FOR THE SYSTEM.  1.6. DURING EITHER OCCUPIED OR UNOCCUPIED MODE, SHOULD THE SPACE TEMPERATURE DURING EITHER OCCUPIED OR UNOCCUPIED MODE, SHOULD THE SPACE TEMPERATURE RISE ABOVE THE COOLING TEMPERATURE SETPOINT THE RESPECTIVE CONDENSING UNIT SHALL ENERGIZE ON ITS LOWEST SPEED AND RAMP UP TOWARDS ITS HIGHEST SPEED UNTIL THE SPACE TEMPERATURE IS RESTORED TO THE SETPOINT.   1.7. DURING EITHER OCCUPIED OR UNOCCUPIED MODE, SHOULD THE SPACE TEMPERATURE DURING EITHER OCCUPIED OR UNOCCUPIED MODE, SHOULD THE SPACE TEMPERATURE FALL BELOW THE HEATING TEMPERATURE SETPOINT THE RESPECTIVE GAS FURNACE SHALL FIRE ON ITS LOWEST FIRING AND MODULATE TOWARDS HIGH FIRE UNTIL THE SPACE TEMPERATURE IS RESTORED TO THE SETPOINT.  2. THE HEAT PUMPS SERVING OFFICE 124 (EVPHP-1/CUHP-1) AND COMPUTER/ELECTRICAL THE HEAT PUMPS SERVING OFFICE 124 (EVPHP-1/CUHP-1) AND COMPUTER/ELECTRICAL ROOM 115 (EVPHP-2/CUHP-2) SHALL HAVE TEMPERATURE CONTROL PROVIDED THROUGH PROGRAMMABLE WALL THERMOSTATS FURNISHED WITH THE EQUIPMENT.  2.1. OCCUPIED/UNOCCUPIED SCHEDULES (FURNISHED BY THE OWNER) SHALL BE OCCUPIED/UNOCCUPIED SCHEDULES (FURNISHED BY THE OWNER) SHALL BE PROGRAMMED INTO THE RESPECTIVE THERMOSTAT FOR EACH OF THE SPACES. EACH THERMOSTAT SHALL HAVE AN OVERRIDE BUTTON THAT WILL ALLOW THE THE UNIT TO OPERATE ON OCCUPIED SETTINGS FOR A TWO HOUR (ADJ.) TIME PERIOD BEFORE REVERTING BACK TO UNOCCUPIED. 2.2. DURING OCCUPIED AND UNOCCUPIED OPERATION THE HEAT PUMP EVAPORATOR FANS DURING OCCUPIED AND UNOCCUPIED OPERATION THE HEAT PUMP EVAPORATOR FANS SHALL CYCLE WITH A CALL FOR EITHER HEATING OR COOLING.  2.3. DURING EITHER OCCUPIED OR UNOCCUPIED MODE, SHOULD THE SPACE TEMPERATURE DURING EITHER OCCUPIED OR UNOCCUPIED MODE, SHOULD THE SPACE TEMPERATURE RISE ABOVE THE COOLING TEMPERATURE SETPOINT THE RESPECTIVE CONDENSING UNIT SHALL ENERGIZE ON COOLING AND RUN CONTINUOUSLY UNTIL THE SPACE TEMPERATURE IS RESTORED TO THE SETPOINT.   2.4. DURING EITHER OCCUPIED OR UNOCCUPIED MODE, SHOULD THE SPACE TEMPERATURE DURING EITHER OCCUPIED OR UNOCCUPIED MODE, SHOULD THE SPACE TEMPERATURE FALL BELOW THE HEATING TEMPERATURE SETPOINT THE RESPECTIVE CONDENSING UNIT SHALL ENERGIZE ON HEATING AND RUN CONTINUOUSLY UNTIL THE SPACE TEMPERATURE IS RESTORED TO THE SETPOINT.   3. THE GAS FIRED UNIT HEATERS SERVING 26 BAY GARAGE 122 ((2) UH-1 & (2) UH-2) AND THE GAS FIRED UNIT HEATERS SERVING 26 BAY GARAGE 122 ((2) UH-1 & (2) UH-2) AND SERVICE BAY 123 ((1UH-2 & (2) UH-4 - PROVIDED UNDER ALTERNATE BID B-1) SHALL HAVE TEMPERATURE CONTROL PROVIDED THROUGH TWO STAGE DIGITAL WALL THERMOSTATS FURNISHED WITH THE EQUIPMENT. 3.1. 26 BAY GARAGE 122 SHALL HAVE A SINGLE TEMPERATURE SETPOINT OF 55 F (ADJ.) 26 BAY GARAGE 122 SHALL HAVE A SINGLE TEMPERATURE SETPOINT OF 55°F (ADJ.)AND SERVICE BAY 123 SHALL HAVE A SINGLE TEMPERATURE SETPOINT OF 70°F(ADJ.).   3.2. SHOULD THE SPACE TEMPERATURE FALL BELOW THE SETPOINT THE RESPECTIVE GAS SHOULD THE SPACE TEMPERATURE FALL BELOW THE SETPOINT THE RESPECTIVE GAS UNIT HEATER SHALL FIRE ON ITS LOWEST FIRING AND MODULATE TOWARDS HIGH FIRE UNTIL THE SPACE TEMPERATURE IS RESTORED TO THE SETPOINT.  4. THE VENTILATION SYSTEM SERVING 26 BAY GARAGE 122 ((2) EF-1 & (2) L-1) SHALL BE THE VENTILATION SYSTEM SERVING 26 BAY GARAGE 122 ((2) EF-1 & (2) L-1) SHALL BE CONTROLLED THROUGH THE LIGHTING CONTROL AND FIRE ALARM SYSTEMS AS FOLLOWS. 4.1. DURING SCHEDULED OCCUPIED PERIODS THE LIGHT CONTROL PANEL SHALL SEND A DURING SCHEDULED OCCUPIED PERIODS THE LIGHT CONTROL PANEL SHALL SEND A CONTACT CLOSURE SIGNAL TO THE VFD FOR EACH FAN EXHAUST FAN (EF-1) TO START, RAMP UP TO LOW SPEED FOR NORMAL VENTILATION (1650 CFM DETERMINED THROUGH BALANCING AND PROGRAMMED INTO THE VFD) AND RUN CONTINUOUSLY AT THAT SPEED UNTIL THE SIGNAL IS BROKEN.  4.2. DURING SCHEDULED UNOCCUPIED PERIODS, SHOULD A MOTION SENSOR DETECT DURING SCHEDULED UNOCCUPIED PERIODS, SHOULD A MOTION SENSOR DETECT OCCUPANCY. THE LIGHT CONTROL PANEL SHALL SEND A CONTACT CLOSURE SIGNAL TO THE VFD FOR EACH FAN EXHAUST FAN (EF-1) TO START, RAMP UP TO LOW SPEED FOR NORMAL VENTILATION (1650 CFM DETERMINED THROUGH BALANCING AND PROGRAMMED INTO THE VFD) AND RUN FOR A PRE-PROGRAMMED (ADJ.) TIME DURATION WHEN THE SIGNAL IS BROKEN. 4.3. THE FIRE ALARM SYSTEM WILL MONITOR SPACE CARBON MONOXIDE (CO) AND THE FIRE ALARM SYSTEM WILL MONITOR SPACE CARBON MONOXIDE (CO) AND NITROGEN DIOXIDE (NO ) LEVELS. SHOULD THE LEVELS EXCEED THE ALLOWABLE 2) LEVELS. SHOULD THE LEVELS EXCEED THE ALLOWABLE LIMITS OF THESE GASES, THE FIRE ALARM SYSTEM SHALL SEND A CONTACT CLOSURE SIGNAL TO THE VFD FOR EACH EXHAUST FAN (EF-1). TO START THE FAN (IF NOT ALREADY RUNNING) AND DRIVE IT TO MAXIMUM SPEED TO PROVIDE THE SCHEDULED EMERGENCY VENTILATION. THE FANS SHALL RUN CONTINUOUSLY AT FULL SPEED UNTIL THE FIRE ALARM SIGNAL IS BROKEN. 4.4. WHENEVER THE EXHAUST FANS ARE ENERGIZED, AN AUXILIARY CONTACT CLOSURE WHENEVER THE EXHAUST FANS ARE ENERGIZED, AN AUXILIARY CONTACT CLOSURE SIGNAL SHALL BE SENT FOR THE FAN VFD TO THE ASSOCIATED LOUVER (L-1) MOTOR OPERATED DAMPER TO OPEN THE DAMPER AND MAINTAIN THAT POSITION UNTIL THE SIGNAL IS BROKEN.  4.5. SIGNAL WIRING FROM THE LIGHTING CONTROLS AND THE FIRE ALARM SYSTEM TO THE SIGNAL WIRING FROM THE LIGHTING CONTROLS AND THE FIRE ALARM SYSTEM TO THE EXHAUST FAN VFD'S SHALL BE PROVIDED BY THE ELECTRICAL CONTRACTOR. SIGNAL WIRING FROM THE EXHAUST FAN VFD TO THE LOUVER MOTOR OPERATED DAMPER SHALL BE BY THIS CONTRACTOR.  4.6. ALL POWER WIRING SHALL BE BY THE E.C. ALL POWER WIRING SHALL BE BY THE E.C. 5. THE EXHAUST FANS SERVING RESTROOM 125 (EF-3) AND OFFICE (EF-4) SHALL BE THE EXHAUST FANS SERVING RESTROOM 125 (EF-3) AND OFFICE (EF-4) SHALL BE ENERGIZED BY A CONTACT CLOSURE SIGNAL FROM THE MOTION DETECTORS SERVING THE LIGHTING AND SHALL RUN CONTINUOUSLY FOR A PRE-PROGRAMMED (ADJ.) TIME FOR A PRE-PROGRAMMED (ADJ.) TIME DURATION WHEN THE SIGNAL IS BROKEN. 6. FOR CONTROLS OF SYSTEMS SERVING MAINTENANCE BAY 123 REFER TO P&ID ON FOR CONTROLS OF SYSTEMS SERVING MAINTENANCE BAY 123 REFER TO P&ID ON DRAWING H301.
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1. CONTRACTOR SHALL EXAMINE ALL DRAWINGS AND SPECIFICATIONS AND VISIT THE CONTRACTOR SHALL EXAMINE ALL DRAWINGS AND SPECIFICATIONS AND VISIT THE SITE TO BECOME ACQUAINTED WITH THE CONSTRUCTION AND THE EXTENT OF THE WORK. 2. CONTRACTOR SHALL PROVIDE ALL MATERIAL AND EQUIPMENT AND PERFORM ALL CONTRACTOR SHALL PROVIDE ALL MATERIAL AND EQUIPMENT AND PERFORM ALL LABOR REQUIRED TO INSTALL COMPLETE AND OPERABLE MECHANICAL SYSTEMS AS INDICATED ON THE DRAWINGS, AS SPECIFIED AND AS REQUIRED BY CODE, WHETHER SPECIFIED OR IMPLIED. 3. ALL WORK SHALL BE PERFORMED IN ACCORDANCE WITH THE 2015 INTERNATIONAL ALL WORK SHALL BE PERFORMED IN ACCORDANCE WITH THE 2015 INTERNATIONAL MECHANICAL CODE, 2015 INTERNATIONAL FUEL GAS CODE, 2015 INTERNATIONAL PLUMBING CODE AND ALL OTHER REQUIREMENTS OF THE  LOCAL AUTHORITIES HAVING JURISDICTION. 4. CONTRACTOR SHALL GIVE ALL NOTICES, OBTAIN AND PAY FOR ALL PERMITS, CONTRACTOR SHALL GIVE ALL NOTICES, OBTAIN AND PAY FOR ALL PERMITS, DEPOSITS AND FEES NECESSARY. 5. DO NOT SCALE THE DRAWINGS FOR EXACT DIMENSIONS, THE DESIGN DRAWINGS ARE DO NOT SCALE THE DRAWINGS FOR EXACT DIMENSIONS, THE DESIGN DRAWINGS ARE DIAGRAMMATIC AND INDICATED THE GENERAL LAYOUT AND CONNECTIONS, CONTRACTOR SHALL VERIFY ALL CONDITIONS, DIMENSION, ETC AT THE JOB SITE. 6. CONTRACTOR SHALL REVIEW THE WORK OF OTHER TRADES TO PREVENT CONTRACTOR SHALL REVIEW THE WORK OF OTHER TRADES TO PREVENT INTERFERENCE BETWEEN BEAMS, STRUCTURES, PIPING, LIGHTING FIXTURES ETC. BEFORE PROCEEDING WITH NEW WORK. 7. CONTRACTOR SHALL GUARANTEE THE ENTIRE JOB AGAINST DEFECTS IN WORKMANSHIP CONTRACTOR SHALL GUARANTEE THE ENTIRE JOB AGAINST DEFECTS IN WORKMANSHIP AND MATERIAL FOR A PERIOD OF ONE (1) YEAR FROM THE DATE OF FINAL ACCEPTANCE. THIS GUARANTEE SHALL BE BINDING REGARDLESS OF MANUFACTURER'S GUARANTEE AND CONTRACTOR SHALL REMOVE AND REPLACE ALL DEFECTIVE MATERIAL REGARDLESS OF CAUSE (EXCEPT FOR DEFECTS TRACEABLE TO IMPROPER MAINTENANCE OR MALICIOUS DESTRUCTION OCCURRING AFTER THE SYSTEM HAS BEEN TURNED OVER). 8. ALL MATERIALS USED ANYWHERE IN THE WORK SHALL HAVE NFPA RATING AS ALL MATERIALS USED ANYWHERE IN THE WORK SHALL HAVE NFPA RATING AS FOLLOWS: A. FLAME SPREAD-NOT OVER 25 B. SMOKE DEVELOPED- NOTE OVER 50 C. FUEL CONTRIBUTED- NOTE OVER 25   ALL MATERIALS SHALL BE 'SELF EXTINGUISHING' 9. SUBMIT TO THE ENGINEER FOR APPROVAL, DUPLICATE SPECIFICATION SHEETS OF ALL SUBMIT TO THE ENGINEER FOR APPROVAL, DUPLICATE SPECIFICATION SHEETS OF ALL FIXTURE OR EQUIPMENT SUPPLIED OR INSTALLED  10. CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING OR EXCEEDING CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING OR EXCEEDING WALL/CEILING/FLOOR ASSEMBLY RATINGS FOR ALL PENETRATIONS. CONTRACTOR SHALL VERIFY LOCATION AND RATING OF ALL FIRE ASSEMBLIES AND PROVIDE INTUMESCENT COLLARS AT ALL PIPE PENETRATIONS FIRE DAMPERS WITH ACCESS PANELS AT ALL DUCT PENETRATION AND FIRE RATED CAULKING AS REQUIRED. 11. ALL MECHANICAL EQUIPMENT AND APPLIANCES INSTALLED SHALL BEAR THE LABEL ALL MECHANICAL EQUIPMENT AND APPLIANCES INSTALLED SHALL BEAR THE LABEL OF AN APPROVED AGENCY. 12. EQUIPMENT AND MATERIAL ARE SPECIFIED TO ESTABLISH A STANDARD OF QUALITY. EQUIPMENT AND MATERIAL ARE SPECIFIED TO ESTABLISH A STANDARD OF QUALITY. ALL MATERIAL AND EQUIPMENT USED FOR THIS CONTRACT SHALL BE NEW AND UNUSED AND OF THE LATEST MODEL OR DESIGN AVAILABLE. 13. THE CONTRACTOR SHALL FURNISH AND INSTALL ALL STRUCTURAL STEEL, SUPPORTS, THE CONTRACTOR SHALL FURNISH AND INSTALL ALL STRUCTURAL STEEL, SUPPORTS, BRACES, HANGERS, ETC. REQUIRED FOR HIS CONTRACT UNLESS OTHERWISE NOTED. CONTRACTOR SHALL COORDINATE ALL EQUIPMENT SUPPORT LOCATION AND INSTALLATION WITH ROOFING AND STRUCTURAL CONTRACTOR. 14. CONTRACTOR SHALL INFORM THE ENGINEER OF ANY QUESTIONS OR DISCREPANCIES CONTRACTOR SHALL INFORM THE ENGINEER OF ANY QUESTIONS OR DISCREPANCIES PRIOR TO PRECURSOR AND/OR FABRICATION OF ANY MATERIAL AND INSTALLATION. 15. SUPPORT ALL EQUIPMENT AND PIPING WITH VIBRATION ISOLATION HANGERS AS SUPPORT ALL EQUIPMENT AND PIPING WITH VIBRATION ISOLATION HANGERS AS REQUIRED TO PROVIDE A VIBRATION FREE INSTALLATION. 16. UPON COMPLETION OF THE WORK, REMOVE ALL EXCESS MATERIAL, DEBRIS, TOOLS, UPON COMPLETION OF THE WORK, REMOVE ALL EXCESS MATERIAL, DEBRIS, TOOLS, AND EQUIPMENT FROM THE SITE, AND LEAVE THE PREMISES IN A BROOM CLEAN CONDITION. 17. CONTRACTOR SHALL PROVIDE THREE (3) COMPLETE SETS OF BOUND OPERATING AND CONTRACTOR SHALL PROVIDE THREE (3) COMPLETE SETS OF BOUND OPERATING AND MAINTENANCE INSTRUCTIONS. CONTRACTOR SHALL INSTRUCT THE OWNER OR HIS AGENT WITH REGARD TO THE PROPER USE OF THE SYSTEM UNTIL SUCH INSTRUCTION IS COMPLETE TO THE OWNER'S SATISFACTION. 18. UNDER ALTERNATE BID C-1 ELIMINATE THE GAS BRANCH PIPING FEEDING THE BOILER, UNDER ALTERNATE BID C-1 ELIMINATE THE GAS BRANCH PIPING FEEDING THE BOILER, ELIMINATE THE DOMESTIC FEED WATER TO THE HOT WATER HEATING SYSTEM AND ELIMINATE THE FLOOR DRAIN IN MECHANICAL ROOM 126 ALONG WITH ALL ASSOCIATED BRANCH PIPING.  ADD GAS DISTRIBUTION AND BRANCH PIPING TO (3) UNIT HEATERS IN MAINTENANCE BAY 123 AND PROVIDE AN ADDITION IDW-1 FOR UNIT HEATER CONDENSATE DRAIN DISCHARGE ALONG THE WALL SEPARATING MAINTENANCE BAY 123 AND 26 BAY GARAGE 122 BETWEEN COLUMN LINES 8 AND 9.   
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