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Understanding Incoming Power



115V Single Phase 

Incoming Power Types



115/230V Single Phase 

Incoming Power Types



208 V Single Phase 

Incoming Power Types



Incoming Power Types



208 V 3 Phase 

Incoming Power Types



230 V 3 Phase 

Incoming Power Types



575 V 3 Phase 

Incoming Power Types



Incoming Power Types
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Control Panel Characteristics



Enclosures

Control Panel Characteristics



Enclosures constructed for indoor use to provide a 
degree of protection to personnel against access to 
hazardous parts and to provide a degree of 
protection of the equipment inside the enclosure 
against ingress of solid foreign objects (falling dirt).

NEMA Type 1 Enclosure

Control Panel Characteristics



NEMA Type 3R Enclosure

Enclosures constructed for either indoor or outdoor use to provide a 
degree of protection to personnel against access to hazardous parts; to 
provide a degree of protection of the equipment inside the enclosure 
against ingress of solid foreign objects (falling dirt); to provide a degree 
of protection with respect to harmful effects on the equipment due to 
the ingress of water (rain, sleet, snow); and that will be undamaged by 
the external formation of ice on the enclosure.

Control Panel Characteristics



NEMA Type 4 Enclosure

Enclosures constructed for either indoor or outdoor use to provide a 
degree of protection to personnel against access to hazardous parts; to 
provide a degree of protection of the equipment inside the enclosure 
against ingress of solid foreign objects (falling dirt and windblown dust); 
to provide a degree of protection with respect to harmful effects on the 
equipment due to the ingress of water (rain, sleet, snow, splashing water, 
and hose directed water); and that will be undamaged by the external 
formation of ice on the enclosure.
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NEMA Type 4X Enclosure

Enclosures constructed for either indoor or outdoor use to provide a degree of 
protection to personnel against access to hazardous parts; to provide a degree 
of protection of the equipment inside the enclosure against ingress of solid 
foreign objects (windblown dust); to provide a degree of protection with respect 
to harmful effects on the equipment due to the ingress of water (rain, sleet, 
snow, splashing water, and hose directed water); that provides an additional 
level of protection against corrosion; and that will be undamaged by the 
external formation of ice on the enclosure.

Control Panel Characteristics



NEMA Type 6P Enclosure

Type 6P Enclosures constructed for either indoor or outdoor use to provide a 
degree of protection to personnel against access to hazardous parts; to provide 
a degree of protection of the equipment inside the enclosure against ingress of 
solid foreign objects (falling dirt); to provide a degree of protection with respect 
to harmful effects on the equipment due to the ingress of water (hose directed 
water and the entry of water during prolonged submersion at a limited depth); 
that provides an additional level of protection against corrosion and that will be 
undamaged by the external formation of ice on the enclosure. 

Control Panel Characteristics



Hazardous Location Enclosures

In Hazardous Locations, when completely and properly installed and 
maintained,  Type 7 and 10 enclosures are designed to contain an internal 
explosion without causing an external hazard.  Type 8 enclosures are designed 
to prevent combustion through the use of oil-immersed equipment.  Type 9 
enclosures are designed to prevent the ignition of combustible dust. 

Type 7 Enclosures constructed for indoor use in hazardous (classified) locations 
classified as Class I, Division 1, Groups A, B, C, or D as defined in NFPA 70. 
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Hazardous Location Enclosures

Type 8 Enclosures constructed for either indoor or outdoor use in hazardous 
(classified) locations classified as Class I, Division 1, Groups A, B, C, and D as 
defined in NFPA 70. 

Type 9 Enclosures constructed for indoor use in hazardous (classified) locations 
classified as Class II, Division 1, Groups E, F, or G as defined in NFPA 70. 

Type 10 Enclosures constructed to meet the requirements of the Mine Safety 
and Health Administration, 30 CFR, Part 18. 

Control Panel Characteristics



Nema 12 Enclosures can be used in outdoor locations.
True or False?

Control Panel Characteristics

False
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Incoming Power Blocks

Control Panel Characteristics



Pump Circuit Breakers 

Control Panel Characteristics



NEMA Rated Starters & 
Overloads 

Control Panel Characteristics



Reduced Voltage Soft Starts 

Control Panel Characteristics



Lightning Arrestors

Control Panel Characteristics



Lightning Arrestors

Control Panel Characteristics



Pump Terminal Blocks

Control Panel Characteristics



Transient Voltage Surge 
Suppressor

Control Panel Characteristics



Control Circuit Breakers
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Input Terminal Blocks

Control Panel Characteristics



Intrinsically Safe Relay & 
Barrier 

Control Panel Characteristics



Enclosure Heater

Control Panel Characteristics

http://www.globalspec.com/Goto/GotoWebPage?gotoUrl=http://www.midwestequipment.com/hoffman-series-electric-heater-p-181.html&gotoType=ExhibitsTocWebPage&Comp=305&VID=185384&ExhibitID=97493&Context=FP:Hoffman Enclosures-Heaters For Your Control Panels
http://www.globalspec.com/Goto/GotoWebPage?gotoUrl=http://www.midwestequipment.com/hoffman-series-electric-heater-p-181.html&gotoType=ExhibitsTocWebPage&Comp=305&VID=185384&ExhibitID=97493&Context=FP:Hoffman Enclosures-Heaters For Your Control Panels


Phase Failure Relay

Control Panel Characteristics

http://images.google.com/imgres?imgurl=http://ecatalog.squared.com/pubs/Machine Control/Relays and Timers/Relays, Measurement/RM4 and RM84 Zelio Control Measurement Relays/105852_lres.jpg&imgrefurl=http://ecatalog.squared.com/fulldetail.cfm?partnumber=RM4TG20&usg=__VEXXXJ5yEb2VWZs3uO5DKCqSz1U=&h=500&w=287&sz=22&hl=en&start=5&um=1&tbnid=7-zePQeJ--bMvM:&tbnh=130&tbnw=75&prev=/images?q=Square+D+phase+failure+Relay&hl=en&rlz=1W1GGIH_en&sa=N&um=1
http://images.google.com/imgres?imgurl=http://ecatalog.squared.com/pubs/Machine Control/Relays and Timers/Relays, Measurement/RM4 and RM84 Zelio Control Measurement Relays/105852_lres.jpg&imgrefurl=http://ecatalog.squared.com/fulldetail.cfm?partnumber=RM4TG20&usg=__VEXXXJ5yEb2VWZs3uO5DKCqSz1U=&h=500&w=287&sz=22&hl=en&start=5&um=1&tbnid=7-zePQeJ--bMvM:&tbnh=130&tbnw=75&prev=/images?q=Square+D+phase+failure+Relay&hl=en&rlz=1W1GGIH_en&sa=N&um=1


Time Delay Relays 
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Controller Power Supply 
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Control Relays  
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Secondary Control 
Transformer  
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Primary Control 
Transformer  
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Pump Controller 
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Elapsed Time Meter 
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Soft Start Displays 
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Indicator Lights  
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Switches & Pushbuttons  
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http://images.google.com/imgres?imgurl=http://ecatalog.squared.com/pubs/Machine Control/Push Buttons and Operator Interface/22 mm Dia/ZB4 Selector Switch Images/ZB4BJ Extended Non-Illuminated Selector Switch Operator_lres.jpg&imgrefurl=http://ecatalog.squared.com/fulldetail.cfm?partnumber=ZB4BJ2&usg=__0-wGq8-rOBxWDH7ZXfHn9ijbjFA=&h=402&w=500&sz=9&hl=en&start=62&um=1&tbnid=5XeknZfB1ZcCvM:&tbnh=105&tbnw=130&prev=/images?q=Square+D+22mm+switches&ndsp=18&hl=en&rlz=1T4GGIH_enUS280US280&sa=N&start=54&um=1
http://images.google.com/imgres?imgurl=http://ecatalog.squared.com/pubs/Machine Control/Push Buttons and Operator Interface/22 mm Dia/ZB4 Selector Switch Images/ZB4BJ Extended Non-Illuminated Selector Switch Operator_lres.jpg&imgrefurl=http://ecatalog.squared.com/fulldetail.cfm?partnumber=ZB4BJ2&usg=__0-wGq8-rOBxWDH7ZXfHn9ijbjFA=&h=402&w=500&sz=9&hl=en&start=62&um=1&tbnid=5XeknZfB1ZcCvM:&tbnh=105&tbnw=130&prev=/images?q=Square+D+22mm+switches&ndsp=18&hl=en&rlz=1T4GGIH_enUS280US280&sa=N&start=54&um=1
http://images.google.com/imgres?imgurl=http://www.drillspot.com/pimages/148/14831_300.jpg&imgrefurl=http://www.drillspot.com/products/42881/Telemecanique_ZB4BD2_Selector_Switch&usg=__tIiTgBgwd--QzUuyH6J_fmtxOkg=&h=300&w=300&sz=85&hl=en&start=114&um=1&tbnid=LKYAy_Z1uU9iVM:&tbnh=116&tbnw=116&prev=/images?q=Square+D+22mm+switches&ndsp=18&hl=en&rlz=1T4GGIH_enUS280US280&sa=N&start=108&um=1
http://images.google.com/imgres?imgurl=http://www.drillspot.com/pimages/148/14831_300.jpg&imgrefurl=http://www.drillspot.com/products/42881/Telemecanique_ZB4BD2_Selector_Switch&usg=__tIiTgBgwd--QzUuyH6J_fmtxOkg=&h=300&w=300&sz=85&hl=en&start=114&um=1&tbnid=LKYAy_Z1uU9iVM:&tbnh=116&tbnw=116&prev=/images?q=Square+D+22mm+switches&ndsp=18&hl=en&rlz=1T4GGIH_enUS280US280&sa=N&start=108&um=1


GFI Receptacle   
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http://images.google.com/imgres?imgurl=http://koperry.com/wordpress/wp-content/uploads/2009/10/gfci.jpg&imgrefurl=http://koperry.com/2009/10/06/gfci/&usg=__aHt_a9p-IG_BGrikDKUIgan_gYk=&h=367&w=367&sz=15&hl=en&start=7&um=1&tbnid=AI5F28HUA8iGSM:&tbnh=122&tbnw=122&prev=/images?q=gfci+receptacle&hl=en&rlz=1T4GGIH_enUS280US280&sa=N&um=1
http://images.google.com/imgres?imgurl=http://koperry.com/wordpress/wp-content/uploads/2009/10/gfci.jpg&imgrefurl=http://koperry.com/2009/10/06/gfci/&usg=__aHt_a9p-IG_BGrikDKUIgan_gYk=&h=367&w=367&sz=15&hl=en&start=7&um=1&tbnid=AI5F28HUA8iGSM:&tbnh=122&tbnw=122&prev=/images?q=gfci+receptacle&hl=en&rlz=1T4GGIH_enUS280US280&sa=N&um=1


Alarm Lights
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Air Conditioner

Control Panel Characteristics



Audible Alarm & Silence Button 

Control Panel Characteristics

http://images.google.com/imgres?imgurl=http://partimages.globalspec.com/45/3645/33645_large.png&imgrefurl=http://video-equipment.globalspec.com/datasheets/3233/FederalSignal/E58F3F78-AEAC-4D02-B2A3-B717D5546C3A&usg=__6xPLbT2ePp9v6Y_gwr0bz3z2fUY=&h=228&w=240&sz=68&hl=en&start=10&um=1&tbnid=W9VvRrOJinMMaM:&tbnh=105&tbnw=110&prev=/images?q=Federal+Alarm+Horn&ndsp=18&hl=en&rlz=1T4GGIH_enUS280US280&sa=N&um=1
http://images.google.com/imgres?imgurl=http://partimages.globalspec.com/45/3645/33645_large.png&imgrefurl=http://video-equipment.globalspec.com/datasheets/3233/FederalSignal/E58F3F78-AEAC-4D02-B2A3-B717D5546C3A&usg=__6xPLbT2ePp9v6Y_gwr0bz3z2fUY=&h=228&w=240&sz=68&hl=en&start=10&um=1&tbnid=W9VvRrOJinMMaM:&tbnh=105&tbnw=110&prev=/images?q=Federal+Alarm+Horn&ndsp=18&hl=en&rlz=1T4GGIH_enUS280US280&sa=N&um=1
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Transformers convert high voltage to lower voltage.
True or False?

True
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Level Sensing
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Level Sensing Alternatives

Diaphragm Switch Digital Level Control C-Level™ Sensor



Floats



START

ALARM

PUMP 1

STOP

Floats



Floats

• Tethered or Vertical Type

• Directly controls pumps and control panels

• Narrow Angle vs. Wide Angle 

• Piggyback plug or direct wire

• Adjustable pumping range

• Simple and cost effective

• Up to 20 FLA load rating



Mercury Legislation
The following areas restrict the sale of mercury-added switch products:

• Connecticut Effective 07-01-04

• Rhode Island Effective 01-01-06

• Maine Effective 07-01-06

• California Effective 07-01-06

• Vermont Effective 01-01-07

• Illinois Effective 07-01-07

• Minnesota Effective 08-01-07 
(SJE Rhombus in compliance on 04-01-08)

• New York Effective 01-01-08

• Louisiana Effective 07-01-08

• New Hampshire Effective 07-01-08

• Massachusetts Effective 05-01-09

• Wisconsin Effective 10-01-10

• Canada Effective 11-08-15

• Maryland Effective 10-01-18

RESTRICTED



Diaphragm Switch 

• Non-Moving technology 

• Piggyback plug option

• Pressure activated

• Fixed on / off setting 

• Multiple models for different pumping ranges

• Controls pumps up to 10 FLA



Digital Level Control 

• Solid state technology 

• Set pumping range, 2 models available 6” or 8.5”

• High Cycle rating

• Up to 15 FLA rating



C-Level™ Sensor



C-Level

• Floatless technology 

• Compact design

• Low voltage

• Multiple set points

• Must use a controller or control panel to interpret C-level signal



Hydrostatic Pressure Transducers



Level Control



Controllers for Transducers



Ultrasonic Sensors



Capacitive Level Sensing



Radar



Fluid Level Sensing 

• Solid State technology

• High cycle rating

• No moving parts for level detection

• Fixed pumping range - 8” to 10” 
differential 

• 9.8 FLA load rating



Bubbler Systems

The compressibility of the air in the bubbler 
tube, air supply line and pressure sensing 
lines can produce a measurable lag time in 
the output level signal of the bubbler system.



Conductive Switch Technology



Remote Monitoring 



Remote Monitoring 



• Many variations

• Cellular

• Wifi

• Internet, modbus, bacnet

• Land Line Dialer

• Cellular, GSM only in future (CDMA is going away in 2020)

Remote Monitoring 



SCADA



The term SCADA system can be used to describe a multitude 
of computer-based control systems that allow operators and 
facility personnel to monitor and control a facility's equipment 
either locally or remotely.

SCADA



What does SCADA stand for?

SCADA

Supervisory Control And Data Acquisition 
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Schematics
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Troubleshooting



Line Voltage



Control Circuit



Inputs



www.primexcontrols.com

Toll Free: 1-844-4PRIMEX

Customer Service Fax: 218-847-4617

For assistance with product orders: 888-342-5753 | Customer.service@sjeinc.com

For product technical support: 800-746-6287 | techsupport@sjeinc.com

For custom and engineered panel quotes: 888-342-5753 | rfq@sjeinc.com

Thank You!


