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P.O. Box342 

S & K EQUIPMENT COMPANY, INC. 1243 Bayou Street 

.. . 'When. Q:uqB.ty Counts . .. Vincennes, IN 47591 
Ph (812) 886-0245 
Fx (812) 886.:1211 

Item 1 : Installation (a summary ofcomments for each proposed submitted item is included as 
follows under item 1 and is broken out for each item listed on the Form 4025 as best as 
possible):· Recommend Code E, Not Acceptable. 

a. All future shop drawing submittals should be provided on 1lxl 7 size paper because the 
text is not clearly legible on sev_eral of ·these submitted MCC transmittal drawings. 
Catalog cuts are acceptable on 8.5xl I paper. 

Acknowledged, Please-find enclosed 

b. MCC Manufacturer fabrication shop drawings not smaller than 11"xl7" paper size shall 
be provided for approval and eventually upon final approval submitted with as- · 
constructed drawings. " 

Acknowledged, Please find enclosed 

c. Drawing 2 of 1 0; MCC unit cannot be fully evaluated because the unit height is not 
idep.tified, the MCC electrical ratings are not identified to show compliance, and 
equipment such as Main Circuit Breaker, TVSS, M·cc Unit space heaters, space heater 
thermostat(s), and power meter are not identified. The unit exterior appearance. is correct 
as required by contract drawing E-601. 

I 

Enclosed please find submittal docume1ttation from Square D. Once MM<; line-up ·is 
received, we (S & KJ will up flt to meet specific project requirements. Thi~ is. why there. 
are two sets ofMCC dra•vings. 

d. Drawing 5 of 10, Rung 503, Verify and correct as required. The shop drawings identify 
isolation contactor "IC-1 ", but there are no "ICl" isolation power contacts l9cated in the 
480 Volt power circuit ·wires 5Ll, ?L2, and 5L3 as shoMi on contract drawing E-603. Are 
the 480 Volt contacts for "ICI" shown incorrectly on the contract drawing E- 603 or 
otherwise why are different controls proposed for this? What :will be the timed setting of 
the timing r~lay TR1-1? This comment generally applies to Pump No. 2 (IC2 and TR2-1) 
and Pump No .,3 (IC3 and TR3-1) also. ·. 

The IC-1, IC-2, IC-3 contacts were a separate layer within the Auto. Cadd file a11d was 

•· 
inadvertently omitted during plotting. We apologize for this oversight. 

The start delay relay (TR-1, TR-2 & TR-3) will be field adjustable. Howeve,'. we would 
recommend a time delay of10 seconds to avoid anyfault starts. ' 
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e. Drawing 5 of 10, Rung 510; Verify and change timing relay label from "TR2-1" to "TRl-
2". . 

Duly Noted & Ame11ded 

f. Drawing 9 of l'0, Rung 910; Verify and change left timing relay label from "TR3-1" to 
"TR3 -.2" . 

Duly Noted & Ameuded 

g. Drawing 9 of 10, Rung 916, Verify and change "PLl-5" to "PL3-6". 

Duly Noted & A1i1ended 

h. Drawing 9 of 10, Rungs 917 thru 919. Change equipment labels from Pump No.! labels 
so they correspond to Pump No. 3 labels as follows: 

- Contact "CRl-3" to "CR3-3" 
Contact "CRl-6 to "CR3- 6" 

- Contact "CRl-7" to "CR3-7" 
Contact "CRl-8" to "CR3-8" 

- Contact "SSRV-1 to SSRV-3" 

Duly Noted & Amended 

i. Submersible Pump Thennal-magnetic molded case circuit breaker comments: 
(1) Molded case circuit breaker is identjfied to be "Country ofOrigin .... MX". 

(2) Additionally, the catalog cut for this proposed circuit breaker is not most 
current dated CY 2009 and must ensure that the latest most current catalog 
information CY2012 is submitted. 

Proposed circuit breaker is a current offering by Square D. Enclosed please find 
updated catalog cut sl,eets from the CY2012 catalog. 

(3) Circuit breakers must be coordinated with the actual pump and SSR:V that will 
be provided to ensure that device is correctly selected and coordinated. 

Circuit breaker sizing is based upon NEC requirements to properly protect the ABS 
M2200/12, 295 HP, 466 full amp motors. 

(4) This 600 Amp thennal-magnetic molded case circuit breaker is electrically 
acceptable, But is it the most current product offered and does this equipment comply 
with the Buy American Act? 

The proposed breaker is a curreltt production product for Square D. Square D product 
is manufactured all ove,· tlte w,orld witlt strong US manufacturing influence. 
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.i . Isolation Contactor IC-1, IC-2, and IC-3; Contactor is acceptable, but note Comment d. 
above which identi~es the rc·•s power contacts are not shown in their respective 
elementary contro~ diagrams. 

Duly Noted & Amendfd 
_,.) 

k. Control Transformer T-1, T-2, and T-3. Acceptable, Co~e A. 

Ac/mow/edged 

I 

1. Circ~it Breaker - Square D Declaration ofconformity; Acceptable EXCEPT see review 
Conu;nent in above regarding The Buy American }\ct. 

See Previous C01i1ment 

m. Pump Controller and Monitor PC-1, PC-2, & PC-3; The proposed Rockwell 
Acceptable. 

Acknowledged 

n. CR Control and Timing Control Relays; Code E, Not acceptable with the following 
comments: 

. (1) The manufacturer is the Finder company. Tlie parent company is located in 
Italy. The control ru;id timer control relays appear tc;> be manufactured in Europe. 
The Finder company has a subsidiary office located_in U.S.A. (Georgia) . Do 
these relays meet the Buy American Act? 

(2) ~6 Series relay : The options are not identjfied and cannot deteftlline 
compliance with Section 26 24 19.00 40, Paragraph 2.6.6.3. Assume that this is 
for the 120 VAC controfrelays, but identify which relays for which this data is 
intended. 

Duly Noted & Amended 

(3) 55 Series relay: The option:s are not identified and carµ-iot determine 
complian~ with Section 26 24 19.00 40, Paragraph 2.6. 6.3. Assume that this is 
for the 24 VDC control relays, but identify which relays for which this data is 

.intended. ' 

Duly Noted & Amended 

(4) Time Delay Relays: Sockets sh~ll be provided with hold-down clip to comply 
with Section 26 24 1°9.00 40~ Paragraph 2 . 6.6 . 3. 

Hold do_w_n clips ·shall be providedfor allplug in relays 

Iil. Pushbuttons; Code C, Acceptable, except as noted as follows: 
(1) Independent information search on the internet identified that this pushbutton's • 
Country oforigin is Mexico. D,oes this equipment comply with The Buy ·· · 
American Act? 
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(2) Appropriately labeled escutcheon plates (legend plates) must be provided with 
~ach pushbu~on. 

Acknpwledged 

n. Pilot Lights; Code C, Acceptable, except as noted as follows: 
. ' 

(1) Independent information search on the internet identified that this pushbutton' 
Country oforigin is Mexico. Does this equipment comply with The Buy 
American Act? · · · 

(2) The proposed light module is submitted, but the. proposed pilot light 
is not submitted; Pilot lights are required to be LED type and push-to-test in 
accordance with Section 26 24 19.00··40, Paragraph 2.6.62. · 

Pilot lights shall b,e LED lamped with associated required lenses for proper 
visibility. 

) 

(3) Appropriately labeled escutcheon plates (legend plates) should be provided 
with each pilot light. · · 

The proposed Finder rel~ys are manufactured abroad. We have researched several 
manufactures and have found-none that manufacture relays, bases and or pilot lights 
within the United States. Sliould the Corp be able to pr<>vide information otherwise, we 
would appreciate the sharing ofinformation. 

o: Terminal Blocks; Code A, Acceptable . 

Acknowledged 

p. Power Supplies, PS-I, PS-2, & PS~3; Code C, Acceptable, except as noted asfoUows: 
(1) Independent information search on the internet identified that this power 
supply compap.y is Lovato Electric USA, but the parent company Lovato Electric 
is located ~ Italy. Does this·equipment comply with The Buy American Act? 

The proposed power supplied is mtJn':'factured abroad . 
. 

q. Control Fuses; Code A, Acceptable. 

Acknowledged 

r. ABS Sealminder system leak detector; Recommend Code B. Proposed product is same 
manufacturer as proposed pump manufacture_r. Unit presumed t9 have been <;:oordinate~ 
with pump manufactur~r to satisfy the requirement for SECTION 22 11 23. 00 I 0, 
Paragraph 2.3.6 e. AJso presumed that the Contractor has selected Sensor and control' 
cables which will be operable suitable for the applicatiOJ?., . 
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The ABS Sea/minder® is the pump maniifacturer's supplied and recommended seal 
monitoring module. This device offers proper protection and monitoring for moisture 
within the various detection chambers 111 the compl~te pumpi11g unit .. 

s. Level Transducer; Recommend Code C, Acceptable with the following comments: 

(1) Process and compensated temperature ratings are acceptable. 

Ack~iowledged 

(2) The transducer is required to be provided with cable length as required by 
SECTION 22 1123.0010, Paragraph 2.3.5 and shall comply with. Keyed. Note 9 
on Contract Drawing E-102. · 

Tra11sducers to be provided with 500-feet ofcable length. Contractor to field 
verify a11d advise should the length need to he adjusted based upon routing of 
conduit andfield conditions. 

(3) The Series 815 Aneroid Bellows; does this unit need a constant temperature. 
Does the enclosure in which the bellows will be installed need to·be heated? 
Contractor shall provide a control environment as needed for proper operation. 

The Aneroid bellows allows for the transducer to properly breathe along with 
protectillg the device from mUdew and moisture. The device does not need to be 
in a controlled enviro11111e11t. Bellows will be factory mounted with the control 
cabinet 11ear the transducers termiuation points. 

(4) Cable hanger accessory is acceptable. 

Ack11owledged 

(5) The mating Level Transceiver is not iden~ified. What is the system plan for 
water level sensing and control? The system appears to be differently configured 
than required by contract (a variation?). 

Transducer level control and monitoring will be through the , Allen-BYadley 
PLC The level will be monitored and displayed through the Automation Direct 
Human Interface Screen. Based upon field adjustable set poillts the pump will 
CJ'cle on and off based upon the process level in relationship to the set points. 
The low and high level alarms will also be in this same mamier. 
Pump moisture and thermal monitoring will also be through the individual 
associated PLC 

Item 2: Wiring: Recommend Code E . No µifonnation provided. 

Duly Noted & Amended 

Item 3: Field amplifiers: Code E . No information provided. Are any field amplifiers needed or 
proposed? 
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None Required nor Submitted 

Item 4: Amplifiers: Code E . No information provided. Are any amplifiers needed or proposed? 

None Required nor Submitted 

Item 5: Transmitters; Recommend Code C. See Item 7. Are there any other transmitters 
proposed? 

None Required uor Submitted 

Item 6 : Process Indicators: Recommend Code C, resubmittal is required based on the following 
comments: 

a. The Pump Controllers and Monitors PC-1, PC-2, PC-3; The proposed Rockwell 
Autorpation small logic controllers and the EZSeries Color Panels are recommended for 
Code A, Acceptable. 

Acknowledged 

b. What is intended for the mating transceiver for level indicators LI-101, LI-102, and 
LI-103? 

Our proposed Submersible Transducers (SubT-1, SupT-2 & SupT-3) operate in the 
same function and manner as the specified LI-101 thru LI-103.No other level sensing 
devices are required. 

Item 7 : Submersible Pressure Transmitter (Product Data): Recommend Code C, resubmittal is 
requ_ired based on the following comments: 

a. Process and compensated temperature ratings are acceptable. 

Acknowledged 

b. The transducer is required to be provided with cable length as required by SECTION 
22 11 23.00 10, Paragraph 2. 3.5 and shall comply with Keyed Note 9 on Contract 
Drawing E-102 . . 

See Previous Comment 

c. The Series 815 Aneroid Bellows; does this unit need a constant temperature. Does the , 
enclosure in which the bellows will be installed need to be heated? Contractor shall 
provide a control environment as needed for proper operation. 

See Previous Comment 

cl. Cable hanger accessory is acceptable. 

See Previous Comment 
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e. The mating Level Transceiver is not identified. What is the system plan for water level 
sensing and control? The system appears to be differently configured than required by 
contract (a variation?). 

Our offering functions in real time and will monitor a11d display each individual 
sump /eve( within a 1 flh ofafoot. Its operational function is identical to the devices as 
specified in spec section 40.95.00-5 2.3.2.1. However our PLC is an upgrade to the 
Process l1tdicator as called for in 40.95. 00-5 2.3.1. The ftmctio11ality is greater thru 
offerbtg frie11dlier control a11d expanded capabilities. 

Item 8: Hour Meters: Recommend Code C, Acceptable EXCEPT as noted as follows, resubmittal 
is required. The catalog cut identifies and is marked identifying two different models with 
two different styles. Resubmit identifying which RTM is intended to be provided. 

So Noted & Amended 

Item 9: Enclosures: Recommend Code E, not acceptable as noted as follows: 
~- MCC fabrication, materials, and ratings not submitt~d. 

So Noted & Amended 

b. Control and Power junction boxes and their support structures have not been 
submitted. 

By Others 

c. None of the other pumping station building enclosed equipment has been submitted. 

By Others 

Item 10: Metering and Sen~or wiring (Product Data): Recommend Code E,: No 
information is submitted. 

So Noted & Amended 

Item 11: Power Line Surge Protection: Recommend Code_E based on following comments: 
a. TVSS is not submitted. · 

So Noted & Amended 

b. Control surge protection was submitted for the liquid level transducer which is 
acceptable. 

Acknowledged 

- Item 12 : Control Drawings : Recommend Code C with comments as .follows : 

a. Drawing 5 of 10, Rung 503, Verify and correct as required. The shop drawings 
identify isolation con.tactor ".I C-i", but there are no "ICl" isolation power contacts 
located in the 480 Volt power circuit wires 5Ll, 5L2, and 5L3 as shown on contract 
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drawing E-603 . Are the 480 Volt contacts for "-ICl" shown incorrectly on the contract 
drawing E-603 or otherwise why are different controls proposed for this? What _will be 
the timed setting of the timing relay TR.1-1? This comment generally applies to Pump 
No. 2 (IC2 and TR2-1) and Pump No. 3 (IC3 and TR3-1) also. 

b. Drawing 5 of 10, Rung 5·10; Verify and change timing relay label from "TR2-1" to 
"TRl-2". 

c. Drawing 9 of 10, Rung 910; Verify and change left timing relay label from "TR3-1" to 
"TR3-2". 

d. Drawing 9 of 10, Rung 916; Verify and change ''PLl-5" to PL3-6" 

e. Drawing 9 of 10, Rung 917 thru 919 Change equipment labels from pump No .. I labels 
so they cp1wspond to pump No.3 labels as follows: 

• Contact "CRl-3" to "CR3-3" 
• Contact "CRl-6." to "CR3-6" 
• Contact "CRl-7" to "CR3-7" 
• Contact "CRI- 8" to "CR3-8" 
• Contact "SSRV-1 to SSRV-3" 

See Previous Comme11ts 

- Hem 18·: Submersible Pressure Transmitter (Test.Reports): Recommend Code C 
a. Submersible Level Transmitter; Recommend Code C, Acceptable with the 
following comments: 

(1) Process and compensated temperature ratings are acceptable. 

(2) The transducer is required to be provided with cable length as required by 
SECTION 22 i1 23.00 10, Paragraph 2.3. 5 and shall comply with Keyed Note 9 
on Contract Drawing E-102. 

(3) The Series 815 Aneroid Bellows; Does this unit need a constant temperature. 
Does the enclosure in which the bellows will be installed need to be heated? 
Contractor shall provide a control environment as needed for proper operation. 

(4) Cable han_ger accessory is acceptable. 

(5) The mating Level Transceiver is not identified. What is the system plan for 
water level sensing and control? The system appears to be differently configured 
than required by contract (a variation?) . 

See Previo,us Comments 

Item 19: Control and Sensor Wire (Certificates): Code E. Not submitted. 

So Noted·& Amended 

' H-10 



• Item 20 : Instrumentation and control System (O&M Data): Code E . No O&M information 
submitted. 

Complete Operational & Mai11te11ance ma11uals shall be provided at time ofsl,ipme11t. 
Should a preliminary (less as-builts) be desired for review, please advise accordingly. 

Note: Although a few ofour minor components are manufactured abroad, we do not see this 
interfering witlt the Buy America Act Since the components are going into a system and 
through major transformation, we believe our Control System as a whole meets all 
requirements. Final assembly is at our facility bi Southern Indiana. 

Note: We will require 11otificf!lion that our proposed service entrance cabinet/~ection is as per 
current Ameren llli11ois re_quirements and acceptable for this specific installation. 

) 
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e An intelligent solution. 

Intelligence. We're all striving for it. Achieving it requires information 
that answers the big questions and leads to smart choices. 

The Square D"' Model 6 intelligent Motor Control Center QMCC) 
offers solutions to address your questions. 

• How do I eliminate the cost of field wiring hundreds of 1/0 points? 

• Is there a way to streamline troubleshooting? 

• How do I predict unscheduled downtime? 

• Do procedures exist for proper wire labeling and documentation? 

• Can I utilize an existing PLC or factory network? 

Factory wiring, popular network protocols, and extensive testing and 
documentation can make your MCC installation simple. Whether your 
application calls for hard-wired 1/0 or a network solution, Square D 
Model 6 /MCCs can deliver the integrated package while reducing 
acquisition, installation, and commissioning costs. 

Industry-leading 
components 

2 
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Network communication protocols ofyour choice 

CANopen, DeviceNet, Ethernet, 
ModbusTM' PROFIBUS .. . 
A key feature of our iMCC solution is the 
integration of intelligent devices and device­
level networks for control and automation 
that delivers improved performance. Popular 
network protocols such as CANopen, 
DeviceNet"', Ethernet, Modbus and PROFIBUS 
communicate directly with every unit of the 
iMCC connecting centralized control and 
widely distributed VO. The network of your 
choice creates a common thread for a variety 
of motor control equipment that not only 
improves control, but also allows for simple 
and easy installation and operation. 

Networking allows for easy monitoring of 
critical data of each motor or load connected 
to the iMCC, enabling precise process control 
at all times. With this information, your staff 
can respond to potential problems proactively. 
Real-time access to information and records of 
last faults allow for simplified diagnostics and 
reduced downtime. 

Using network control to consolidate all VO 
communications significantly reduces the 
amount of tedious wiring that wouk:l normally 
be required for a hard-wired VO MCC with 

similar functionality. The network cabling consists 
of a five-conductor cable and is constructed 
into the topology that is appropriate for your 
networked solution. Our industry-leading 
full-depth wireway effectively separates 
network cabling from high voltage cabling. 
Additionally, our standard wireway barrier 
Isolates the communication cabling from the 
load cabling routed in the vertical wireway. 

Experience the benefits of an 
iMCC network: 

• Remote monitoring capability 

• Reduced downtime and system interwiring 

• Control to every bucket 

• Lower commissioning costs 

• Flexible configuration 

• Cabling system compliant to applicable 
standards. DeviceNet solution is 
Open DeviceNet Vendor Association 
(ODVAj certified. 

TeSysTM T Motor Management Controllers 
Delivering effective protection and control timers, and PTC thermistor inputs. Completely 
functions to minimize production shutdowns. open, TeSys T controllers can be incorporated 
Configurable functions include over1oad/ in all industrial communication protocols 
undertoad, phase loss/imbalance, stall, jam, available: CANopen, DeviceNet, Ethernet, 
zero sequence ground fault, restart delay Modbus and PROFIBUS. 
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e iMCC: Delivering quality, innovation and reliability. 

Shrouded power 
stabs 

Protects the power 
stabs against 
damage during unit 
maintenance and 
provides a self­
aligning method for 
i'lstallation of units 
and connection to 
the vertical bus. 

Powerlogic'" 
circuit monitor 

Replaces a variety 
of meters, relays, 
transducers and 
other components. 
This multifunctional 
digital metering and 
monitoring device 
displays metered 
values plus extensive 
min/max alarm, 
analog/digital input 
and other key data 
for local viewing. 

PowerPacC 
electronic motor 
circuit protector 

The PowerPact 
MCP offers simple 
solutlons that deliver 
more reliable start­
ups, better protection 
and a complete 
adjustment range for 
your motor starters. 

Cast metal handle 

An industry-exclusive 
feature, more rugged 
than composites, the 
metal handle clear1y 
indicates disconnect 
status, including 
a "tripped" circuit 
breaker. 

4 

Structural integrity. 

The strong, durable Square D Model 6 iMCC 
structure reflects a commitment to quality 
unsurpassed in the industry. The welded side 

frames and 
oversized 
channels 
establish 
the 
structural 
ruggedness 
to meet 
the most 
demanding 
applications. 
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Altivar· AC drives 

Featuring highly expandable VO, communication, 
and programmable controller cards, with more 
than 150 built-in functions, Altivar AC drives 
are ideal for any application. A long product life 
and reliability are assured by protective features 
at all levels. 

Sliding horizontal bus barriers 

The sliding panel design provides easy 
access to the horizontal bus so preventative 
maintenance is quicker and easier. A 
non-conductive material enhances operator 
safety when performing predictive maintenance. 
An integrated track system means you do not 
need to remove the panels to splice or inspect 
the horizontal bus connections. 

Tesys· r motor management controller 

The innovative TeSys T motor management 
controller product offers the greatest degree 
of flexibility for sefecting the amount of 
motor protection, control and automation 
you require. Fulty integrated in the Square D 
Model 6 ,MCC utilizing the latest protection 
technology compatible with all existing industrial 
communication protocols. 

Versatility. 

The Square D Model 6 iMCC offers 
flexibility to meet your requirements with 
the integration of a wide selection of 
intelligent components. Components 
include electromechanical motor starters, 

solid state 
soft starters, 
adjustable 
frequency drives, 
programmable 
logic controllers 
and power 
metering and 
monitoring units. 

H-16 
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The right information. At the right time. 

Square o~ Model 6 iMCC 

Streamline troubleshooting and maximize uptime by incorporating "intelligent" components and cabling solutions into your 
motor control center. 

We've made it easier to gain access to the information you need in real time, around the clock. from anywhere. Our 
solutions work on open Modbus"' and Ethernet standards. You can monitor AC drive parameters, view full voltage starter 
status, spot abnormal conditions immediately, and quickly diagnose equipment failures from any networked computer 
using any standard Web browser. 

It is quick and easy to integrate into your local area network (LAN). Just obtain the IP address, subnet mask and 
default gateway from your network administrator and connect with a standard 100Base TX twisted pair. It's that simple. 
Authorized users who have access to your company intranet will have the freedom to check power system information 
whenever they need. And it does not stop within the walls of the facility. If external access is granted, you can check 
power system information as easily as you can check your email. 

POWER-ZONE'" 
LowVolage 
Metal-Enclotod 
Orawout Switchgear 

Process control 

aaa 
IndustryI 

l 
Ouantum•PLC 

Model6iMCC 

~ 

Communications. 

Advancements in 
system designs and 
the Intelligence of 
diagnostics opens 
a whole new world 
to communication 
beyond basic start 
and stop functions. 
Control automation 
trends dictate that 
more intelligence 
is distributed on 
the plant floor. The 
traditional operator 
interface now has 
more processing 
power and provides 
business information 
on the enterprise level. 

Instrumentation 
Sensors, Acwators 
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Delivering a basic hard-wired 1/0 solution. 

Programmable Logic Controllers (PLCs) or Distributed Control Systems (DCSs) are often part of a networked 
process. With the basic hard-wired 1/0 solution, the iMCC is factory wired and labeled, tested, and documented, 
eliminating the time and cost associated with routing, terminating, and labeling of hundreds of wires during 
installation. Whether a stand-alone processor or several remote 1/0 drops, you can integrate your hard-wired control 
scheme into our iMCCs. 

Basic hard-wired VO delivers a classic approach to troubleshooting during a production breakdown. Electricians 
and technicians are familiar with this construction and can easily pinpoint problems without additional training. 

Flexibility 

Choose various 
distributed 
1/0 configurations 
with unit mounting 
or full section 
mounting options. 

Efficiency 

Basic solutions 
allow automation 
Integration capabilities 
without complexity. 
Electricians and 
technicians can 
easily perform their 
functions without 
additional training 
due to the familiar 
construction and 
equipment. 

Accuracy 

All connections 
and wire harnesses 
terminate to pull-apart 
terminal blocks 
to reduce errors. 
Complete factory 
testing ensures 
meticulous quality 
control. 

Versatility 

You select the 
choice of CPU and 
1/0 styles for the 
system that meets 
your needs. Options 
range from the high­
end, full-function 
PLC designed for 
high-performance 
industrial applications 
to the more compact 
mid-range device. 
The choice Is yours. 

l 

~ b ......fllli.", ---..-.-,,-·-:-·::---1 .... - . 
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Achieve a new level 
>> of intelligence. 

For more information on how our intellfgent motor control centers 

can integrate into your communication protocol of choice, visit 

www.schneider-electric.us/go/iMCC or call 1-888-SquareD. 

• Schnelder Electric USA, Inc. 

1415 S. Roselle Road 
Palatine, IL 60067 

Tel: 847-397-2600 
Fax: 847-925-7500 
www.schnelder-e1ectr1c.us 

JtAya:>11Doct.rrent Nunber 89988A0001 R:>5111 
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Q2C Number: 30736399 Quote Number: 3 Revl•lon Number: 0 

Pro ect Name: RICE LAKE SWITCHBOARD Quote Name: REVISED 1/15111 

Item 
No. 

IMotor Control Center Bill Of Material (Sq D)I
Qty. Catalog Number / Details 

1 Designation: MCC1 
SQUARE O STANDARD QED SWITCHBOARD 
QED Switchboard 

Square D Power Style Standard SWltchboard 
Designed and Tested In acoordance with: 
UL 891/NATIONAL ELECTRIC CODE/NEMA PB-2 
System Voltage - 480V/277V 3Ph 4W 60Hz 
Source Descrfptlon - Main Is Remote 
System Ampaclty-1800A 
Bussing • Aluminum Plated wmn and Copper 
Plated w/Silver 

Neutral Bus -100% 
Max Avallable Fault Current (RMS) - 65kA 
Enclosure - Type 1 
Accessibility: Front Only 
Exterior Paint Color - ANSI 49 
Ground Lug provided for each device 
Standard Aluminum Ground Bus 
Uneup 1 BTU: 5614 

Dimensions 

1 • 36" Wide Sectlon(s) 
1 - :w Deep Enclosure(s) 
Dimensions: 36.00" W X 36" Max DX 91.5" H 
Approximate Weight 865.00 

Incoming Requirements 

UL Dead Front 
Entry Point Rlght of Lineup Through the 
Bottom 

Hot Sequence Utility: Ameren 
PT Provfalons Required 

Estimated Ship Days (ARO): 80 Woriclng Days 

Designation: MCC:1 
Model 6 LVMCC 
Model 6 MCC - Industrial Package 

System Voltage: 480V/277V 3PH 4W 60Hz 
Max Available Fault Current (RMS} - 42kA 
Control Power -120Vac 
General Purpose Type 1 Enclosure 
1/4" x 1• Horizontal Ground Bus, Tin Plated 
Copper 

1600A Tin Plated Copper HorlzOnlal Bus 
Class 1 Type B Wiring 
20• Deep Constructlon 
42kA Bus Withstand Ratfng 
Verlical Ground Bus, Tin Plated Copper 
White Interior 
Neutral Bus Minimum Drops per Uneup 
Master Nameplate Engraved with Black 
SufacelWhlte letters 

Standard Exterior Paint ANSI 49 
Equipment Mounting Height 72" 
Manual Vertical Bus Shutters 
Ashtapo Barrier 
Unit Nameplate Engraved wllh Black Surface/ 

OUOTATION PRINTED 1ffl6'2011 2:23:00 PM 
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Q2C Number: 30736399 Quote Number; 3 Revision Number: 0 
Pro ect Name; RICE LAKE SWITCHBOARD Quote Name: REVISED 1/15111 

Item 
No. Qty. Catalog Number/ Delalla 

White Letters 
Rodent Barriers 
Engineered To Order (ETO) 
4 - Sectlon(s) with no Vertlcal Bus 
2 • Sectlon(s) with 600A Tin Plated Copper 

Vertical Bus 

DIMENSIONS ANO WEIGHT 

Dimensions: 170.00"W X 20·0 X 94.5"H 
Approximate Weight: 4500.00 lbs / 2041.20 kgs 

INCOMING 

Incoming Connection: Cable 
UL SeMoe Entrance Label 
SPD Surge Counter 
SPD 160kA Surge Rating for Wye Secondary 
Transformer - with disconnect 

MAIN 

Main Breaker Top Entry 1600A 
100kA Interrupting Rating 
24Vdc Trip Unit Power Supply 
Neutral Lug Termination 
Electronic Trip Unit with Ammeter 
Electronic Trip Circuit Breaker with Ground 
Fault 

Long-time+ Short-time + Instantaneous + 
Ground Fault Protection 

#14 AWG M1W Control Wire (Metering) 
Power Meter PM820 w/ Display 

FEEDERS 

1 • Compac6 Circuit Breaker Branch Feeder 
35A 

65kA Interrupting Rating 
3 • Compao 6 Circuit Breaker Branch Feeder 

20A 
65kA Interrupting Rating 

MISCELLANEOUS DEVICES 

3 • 72" H x 35" W Empty Mounting Unit 
(1) MOUNT 600A BKR TOP LEFT SECT (TAG#: 

8998-19) 
8 - 12" Empty Mounting Unit 
1 • Surge Protection Device 
2 - 6" Empty Mounting Unit 

Estimated Ship Days (ARO): 25 Worklng Days 

008-00 6 PK49SP 
GRAY SPRAY PAINT 

Markings: 
DO NOT ship by air. CeN CIC in Florence Ky to have Q2C 
routing updated. 

d0otAt16N PRINTED 1111&12011 2:23:00 PM 
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Powerlogic® PM800 series 
power meter IModel PM820 with Display I 

-PR 

L/80
238 
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Compact power, energy and power quality meters 
The Square D" Powerlogic• PMSO0 series power meters combine accurate, 
3-phase energy and power measurement with data logging, povver quality analysis, 
alarm and t/O capabilities not typically available in a compact meter The meters 
are ideally suited to local and remote monitoring of low or high voltage electrical 
installations In industrial facilities, commercial buildings, utillty networks or critical 
power environments. Facility and operatt0ns personnel will benefit in reducing 
energy-related costs while avoiding power quality conditions !hat can reduce 
equipment life and productivity. 

Powerlogic111 PM800 series power meters are easy to install and use, offering 
integrated or remote high-visibility displays. A choice of three models and a 
range of expansion modules help match features to the application and support 
field-upgrading of meters as required. Serial and Ethernet communication options 
enable the meters to be used within a Powerlogic power and energy management 
system or with third-party automation systems. 

Typical applications 

Power quality compliance monitoring 

Validate that power delivered or received complies with the EN50160 international 
power quality standard. 

Disturbance and harmonic analysis 

Detect, troubleshoot and resolve power anomalies that can affect sensitive 
manufacturing, production, data or laboratory processes and equipment. 

Energy metering, cost allocation and sub-bllling 

Upload metered energy values to software to support utility bill verification, contract 
optimization and cost allocation or billing by department. area or process. 

Demand and power factor control 

Trend and forecast energy and demand to help analyze usage patterns, compare 
load characteristics and manage energy costs. Manage demand or power factor 
using setpoint-triggered relays to control loads or capacitor banks. 

Load studies and circuit optimization 

Optimize load curtailment and load preservation programs to drive down energy 
costs and improve system reliability. Reveal unused electrical system capacity. 

Equipment monitoring and control 

Monitor the status or condition of breakers, generators or other equipment. 
Automatically or manually control equipment using on-board relays. 

Preventive maintenance 

Track and alarm on equipment conditions that could indicate excessive wear, 
imminent maltu,ction or poor energy inefficiency. Verify that power distribution and 
mitigation equipment 1s operating reliably and within specified tolerances. 

Integrated utility metering 

Read energy pulses from other water, air, gas, electric, or steam (WAGES) meters. 
Automatically aggregate and convert pulses to energy units for upload to energy 
management software. 
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Financial lll1llag"11eft lnclOOI/IQ 
accourting and billing 

facility and energy managi:nenl 

Operations managen-enr including 
englneerinQ, planninQ and malnlenance 

,J 

f'otilel gererallon. llansnis.lion 
nl dlsl!ibution 

Service entrances alld onslte generation 

Power miO}allOrl and main power 
dls!ribution equipment 

POUs 1111d Clala ,er;e1s 

Tenanls, depattlll8llls °'subcortractors 

Processes, llne:s, madllnes 01 equ·iment 

Features 
Cost-effective, modular design 

Standard features include a range of 3-phase power and energy measurements, total 
harmonic distortion (THD) metering, one RS-485 Modbus communication port, one 
digital lnpu1, one KY-type digital output, and alarming on critical conditions. A choice 
of four models offers incremental levels of custom logging and power quality analysis 
capabilities, while expansion modules offer additional logging. 1/0 and Transparent 
Ready@ Ethernet port. Downloadable firmware helps keeps meter capabilities updated. 

Easy installation 

Mounts into panel cutouts using two clips with no tools required. Direct connect to 
circuits up to 600 VAC, eliminating the need for voltage (potential) transformers. 

High-vislblllty display 

Oplional integrated or remote LCD offers multi-phase measurements, summary screens, 
bar charts. intuitive navigation and selectable languages. 

High accuracy measurements 

IEC 62053-22 class 0.5S and ANSI C12.20 Class O.SS energy accuracy for sub-billing 
and cost allocation. 

Power quality analysis 

A choice of THD metering, individual current and voltage harmonics readings, waveform 
capture, EN50160 power quality compliance evaluation, and voltage and current 
disturbance (sag.tswell) detection. 

Extensive data logging, trending and forecasting 

Non-volatile on-board logging of min/max values, energy and demand, maintenance 
data, alarms, and any measured parameters. Trending and short-term forecasting of 
energy and demand. 

Custom alarming with time stamping 

Trigger alarrris on over 50 definable power or 1/0 conditions. Use boolean logic to 
combine up to four alarms. 

Expandable 1/0 

A wide choice of standard or optional digital and analog inputs and outputs for pulse 
counting, demand metering for other WAGES utilities (pulse inputs from water. air, 
gas electricity or steam meters). equipment status/position monitoring, demand 
synchronization, triggering conditional energy metering, equipment control or interfacing. 

Multi-port serial and Ethernet communications 

Two Modbus serial ports and one ethernet port. Use the RS-485 port on lhe base meter 
unit or the optional Ethernet port that offers e-mail on alarm, web server and an 
Ethernet-to-serial RS485 gateway. The remote display adapter option otters an 
additional RS-485/RS-232 port . 

Panel-moool melel with inlegrited display. DIN-fli mounted met« Wit, remote display optioo, irocludlno adaptor. cable and disl)lay.■ Typkal PM800 s«1es llll)llcallon ~Ul:n aPowell.ogic4'syslenl 
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Installation 
Mounting Options 

A meter with integrated display, or a remote display module, can be panel-mounted 
through a square cutout or retrofit through an existing round meter hole using two 
c lips with no tools required. A small panel footprint and shallow depth make the 

meters suitable for low voltage switchboards, shallow cable compartments or on 
stand-alone machines. The meter unit (without display) is DIN rai l compatible. 

Meters with the optional integrated display can be door panel mounted when 
voltage connections are within the local regulation limits. When voltage exceeds 
these limi1s, the meter unit can be mounted inside the electrical cabinet with an 
optional remote display connected via a display adapter and cable. The display 
adapter includes a configurable 2- or 4-wire RS-485/RS-232 port. A single remote 
d isplay can be transferred between any meter units equipped with display adapters. 

Circuit and control power connections 

Compatible with low and high voltage 3 and 4-wire, wye and delta systems. Direct 
connect inputs up to 600 V ac line-to-line or use voltage (potential) transformers for 
higher voltage systems. All models offer a universal AC or DC power supply. 

lnput(s) Specifications 

Voltage inputs 

Nominal lull scale: 347 direct V ac line-to-neutral, 600 V ac direct line-to-line, 
up to 3.2 MV with external VT/PT 

Metering over-range 50% 

Input impedance 5 Mohrn 

Frequency range 45 to 67 Hz, 350 to 450 Hz 
0.D1 Hz@ 45-67 Hz 
0.01 Hz @350-450 Hz 

Current inputs 

Nominal current 1 A or 5 A ac 

f1::1etering range 5mA to 10Aac 

Withstand 15 A continuous. 50 A for 10 s per hour, 500 A for 1 s per hourA Meter with lntegrared-display panel, mounted intosquare cutout. 
B. Meter with Integrated-display reltotit Into exislirig 4' round meter cutoot. Load/burden < 0.15 VA 
C. Meter untt side V'ell showing roountlng depth with and without tl)lioo modules. 

Impedance < 0.1 ohmD. DIN rail mounted meter un~ with optional remote display package, inctudlno 
display adapter module, display cable and display module. Threecable length Control power 
options are available. 

Operating range 115 to 415 V ac :t: 10% at 45 to 67 Hz or 350 to 450 Hz 
125 to 250 V de :t:20% 

load/burden 15VA (ac) or 10 W (de) with all options 

Ride th~o~9h 45 ms at 120 V ac or 125 V de 

Front panel display 
The unique, anti-glare backlit white LCD can be easily read in extreme lighting 
conditions or viewing angles. An intuitive navigation with self-guided menus make 
the meter easy to use. Multilingual operation can be user-configured for English, 
French, or Spanish. 

The large 6-line display offers summary screens that simultaneously presents up 
to 4 concurrent values, including power and energy values, 1/0 conditions or alarm 
status. For example, all three voltage or current phases plus neutral can be quickly 
reviewed at one time. Bar chart displays graphically represent system loading and 
1/0 conditions. Historical and active alarms are displayed with time stamping. 

{A) 

(C) 

(D) 

·~-,.~~ 
(4ft.112ft.130ft.) 

(a~~I......~.......... 
96m"' 

(3.7801) 

480 
328 
180 

1506.890 

front panel display showing function selection buttons and 3-phase vollage, 
current and powerstmnarydisplay. 
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Power and energy measurements 
Metering is performed by zero-blind sampling all inputs at 128 samples/cycle 
with a data update rate of 1 second. The meter offers a range of high-accuracy 
instantaneous RMS, power, demand and energy measurements suitable for 
real-time monitoring, energy management and sub-billing purposes. 

Measurement Accuracy 

Current: per phase, neutral, min/max ± 0.075% reading + 0.025% full scale 
Current demand: present, peak, predlcted3 

Voltage (llne-llne, line-neutral): per phase, ± 0.075% reading + 0.025% full scale 
min/max, unbalance 

Power. per-phase, total ± o 15% reading + 0.025% full scale 

Power demand present, peak, predicted' 

Energy· real, reactive, apparent, ,n1oui: IEC 62053-22 0.5S (real), IEC 62053-23 
Class 2 (reactive). ANSI C12.20 0 5S 

Power factor. true and displacement per ± 0.002 10 0.5000 leading and :1: 0002 to 
phase, total,min/max5 0.500 lagging 

Frequency. present, min/max :t:0.01 Hz at 45-67 Hz, 
:t:0.01 Hz at 350-450 Hz 

1 Seleetablo bk>c:k, 1'1idlng.o, thermal demand calt.ulatioo motle With intomal Of el(temal (via digillll l!lput) 
dcmond synchrooiz!\lion. 

2 Conf,gureble accumulation mode, triggerabto from digltol lnplA. 
3 Fu11 scale• 10A. Aud 0.006% (Temperaruro •2tl"C IO uppe, ltmil error tor 1emperausoa below 2tl'C) 
4 Full scale • &fJV. Add 0 .001 % (Te-r,pe-ature ~s•c to upper hi ern:r tor temper31u,es below WC) 
SFtAI """"' • 120\/x 10A, Addo 006% (Tempera1111e -2S"C U> upper rrn,1"""' klf temper.>tu..... bBM 2S'Ci 

Power quality analysis 
A choice of models offers an incremental range of measurement and event capture 
features for troubleshooting and diagnosing power quality related problems. 

• Basic THD (all models): on voltage and current, per phase, min/max. custom 
alarming (see Alarm section) 

• Individual harmonic magnitudes and angles on voltage and current, up to the 31st 
harmonic for the PM820, up to the 63rd for PM850 and PM870. 

• Waveform capture (PM850 and PM870): triggered manually or by alarm. 
3-cycle, 128 samples/cycle on 6 user configurable channels, manual or 
alarm-triggered initiation. 

• Configurable waveform capture (PM870): flexible resolution permits you to adapt 
the wavef()(m captures according to the type of event/disturbance on selected 
channels, from 185 cycles on 1 channel at 16 samples per cyc1e up to 3 cycles on 
6 channels at 128 samples per cycle 

• EN50160 standard compliance evaluation (PM850 and PM870): pass/fall indication 
on power frequency, supply voltage magnitude, supply voltage dips, short and 
long interruptions, temporary overvoltages, voltage unbalance and 
harmonic voltage 

• Disturbance detection (PM870): sag/swell on any current and voltage channel, 
alarm on disturbances. 

Use Powerlogic® System Manager™ or Powerl ogic® ION Enterprise v5.6 
software to upload and pot PM850/PM870 waveforms to analyze conditions. 
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Meler alann log viewed using Poweilogi~ System Manage,•• sonware. 
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Meter trend loo wlth lorecasl/ng, viewed using POWl!llogk:-System 
Manager'" softwa,e. 

Aladvneq ol logglr,g, VO, o, Ell'efnel expansion roodules lo merer unil 

Bottom view olPMSECC Ethernet communlcaions moll/le and mam meler 
unit, showing Ethernet and RS-485 COIMlUllcalion port CllMIICIOIS and 
configuration swltl:l!es. 

Onboard data and event logging 
Data is stored in nonvolatile onboard memory, increasing the reliability or cntical 
information used for billing and troubleshooting by eliminating data gaps that can occur 
due to networ1< outages or computer server downtime. 

• Minimum/maximum log: for all instantaneous readings, logs worst phase since last 
reset, including date and time stamp. See measurements table for parameters logged. 

• Maintenance log (all models): records date and lime of energy, 1/0 and demand resets, 
firmware downloads. power outages end option module changes. 

• Alarm log (all models): records all user-<lefined alarm conditions with date/time 
stamping lo 1 second resolution. 

• Billing log and energy per interval: logs kWh in and total, kVARh in and total, kVAh total, 
PF total, kW and kVar demand. Logs at 15 minute. daily and monthly intervals. Energy 
per interval log tracks usage and cost for up to three user-defined shifts per day. 

• Customizable data logs: One on PM820, three on PM850 and PM870. Each log can 
record up to 96 user-defined parameters. 

• Trend logging and forecasting (PM850 and PM870): trending for energy and demand 
average, minimum and maximum values by four trend curves. Min/max and average 
data available for each quantity at intervals of minutes, hours. days and months. 
Forecasting feature "looks into the future" by automatically forecasting average. 
minimum and maximum for the next four hours and next four days. StatisUcal 
summaries available for hours and weeks. 

Logging capacity is 80 kB for PM820, and 800kB for PM850 and PM870. All models 
provide a battery-backed internal clock. Default logging is set at the factory, logging 
starts as soon as meter is powered up. 

Digital and analog Inputs and outputs 
All models provide a single digital status/counter input and digital (KY type) output on the 
meter unit. A range of optional field-instal lable expansion modules will add more digital 
and analog 1/0 as required. Up to two expansion modules can be installed per meter 
(including logging or communica11on modules). 

Digital output relays can act in response to internal alarms, external digital input status 
changes, or commands over communications. Digital inputs can be used to trigger 
alarms, trigger logging, synchronize to a demand pulse or control conditional energy 
accumulation. All models offer five channels for metering of water, air, gas. electricity 
or steam utilities (WAGES) through the digital input pulse counting and consumption/ 
dernand calculation capabilities of the meter. Pulses from multiple inputs can be summed 
through a single channel. 

Type Input I output Specifications 

Sta!'ldard 
(meter unit) 

1digital KY 
output 

6 to 220 V ac ±10 % or3 to 250V de ±10 %, 100 mA 
maximum at 25 •c. 1350 v rms isolation 

1 digital inpul 20 to 150 V ac/dc ± 10 %, < 5 mA maximum burden 

PM8M26 2 digital relay 6 to 240 V ac or 6 to 30 V de, 2 A rms, 5 A maximum for 
option outpuls' 10 seconds/hour 

6 digital inputs 20 to 150 V ac/de, 2 mA max., 24 V ,nternat supply: 20 
to 34 V de, 10 mA maximum (feeds 6 inputs) 

PM8M2222 2 digital relay 6 to 240 V ac or 6 to 30 V de, 2 A rms, 5 A maximum for 
option' outputs' 1osecondS/hour 

2 digital inputs 20 to 150 V ac/dc. 2 mA maximum 

2 analog outputs 4 lo 20 mA de Into 600 ohms maximum 

2 analog inputs Adjustable from 0 to 5 V de or 4·20 mA de 

1 clldutance- S milfian opetRDOllS, 25000 ec:rrmutat,ona 8l 2 A / 250 V AC 

2 v.1,en using two PMllM2222 ,nodiles d'le tomperot\lie llhould noc ••ceed 25 'C 
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1

logging or to control digital outputs. 
Meter alarm surrmary report viewed using PO'Mlrlogice Sys1an tl.anager"' sotwn 

Boolean alarm logic (PM850 and PM870 only) increases flexibility by allowing the 
combination of up to four other alarms using NANO, AND. OR. NOR and XOR functions. 

Communications 
Multiple simultaneously operating communication ports allow the meters to be used 
as part of a power and energy management system and interface with other 
automation systems. Captured waveforms, alarms. billing data, and more can be 
uploaded to software ror viewing and analysis. Option modules offer a choice of 
communications standards. 

pc; ;;;-·-· 
• Standard RS-485 port (on meter unit): 2-wire connection, up to 38.4 kbaud, Modbus 

e. 
(ASCII and RTU) or JBUS protocol.= 

: : • PMSRDA display adapter module: otters a second RS-485/232 port, 2- or 4-wire, 
Modbus (ASCII and RTU). RS-485/232 port is disabled when a PM8ECC 
module Is on the same meter 

• PM8ECC Ethernet communications card: 10/100 Base-T UTP port supporting 
ModbusTCP/IP communications. Full-function embedded web server providing 
standard web browser access to meter data, and the ability to email on an alarmE.umple inslln!aneoos readings web browser si:,een saYIII! kom the PMSECC 

e1llemet ctmnunlcatiOns card. from the host meter. RS-485/232 port. 2- or 4-wire. Modbus (ASCII and RTU) master 
port providing Ethernet-to-serial line gateway functionality. Supports Transparent 
Ready - Level 1 (TRE) functionality. 

Software integration 
Integrate within PowerLogic111 facility-level or enterprise-wide power and energy 
management systems. Real-time data and data logs stored onboard can be 
automatically retrieved on a scheduled basis for analysis at the system lave,. Compatible 
with Powerlogic• System Manager, Powerlogic• JON Enterprise"'. Powerlogic• Tenant 
Metering Commercial Edition, and PowerLogiC- PowerVlewrM software. 

Modbus compatibility and register-based logged data supports integration and 
data access by building automation. SCADA and other third-party systems. 

Emlp" $Cleell t001 Powerloglc" ION Elleririsea sottware soowlno electrical Special features 
system diapn wi1b roolliple real-time metering points. Hour counter: load running time in days, hours and minutes 

Downloadable firmware: update your meters with the latest features by simply 
General specifications downloading them from www.powerlogic.com. 

Description Speclllcatlon 

Weight Noopbons, no display: 0.5 kg (1 l 1b.) With integrated display 0.6 kg (1 .3 lb.) 

Standards Europe C( as per IEC 61010-1protected throoghout by double insulatfon US and Canada: UL-hsted per UL508, cUL508 

Operaling temp. Mete, -25 °C to +70 •c, Oisp1ey -10 "C to+SO °C, Temperature derating may apply wiu-, re,note d1sploy and multlpta option modules. 
Seo PMBECC lnsta1la1Jon Guide 

Storage temp. -40 ·c to +85 ·c 
Rele1ive humidify 5 to 95% at 40 °C (non-condensing) 

Altitude 3000 m maximum 

Pollution degree 2 

A Installation category !II, for distribution systems up to 347 Vac I ne-to-neulral / 600 Vac lne-to-line 

W Dielectric witl'ISland As per EN 61010, UL508 

IP degree ol protection As per !EC 60529: IP52 front display. IP30 meter body 

Immunity ESD: IEC 61000-4•2 Level 3, Radiated: IEC 61000-4-3 Level 3, Fast transients: tEC 61000-4-<1 Leve' 3. Impulse waves !EC 61000-4-5 Level 3 
Conducted: !EC 61000-4•6 Level 3, Magnetic field: IEC 61000-4-BLevel 3. Voltagedlps: IEC 61000-4-11 

Emissions Conducted end radiated: c£ Industrial environment / FCC pert 15 class A EN 55011, Harmonics: IEC 61000-3·2, Flicker; IEC 61000-3-3 
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li =~-- 'G!ll dropout setpolnt and delay. Each alarm can be assigned one of four priority classes.... - I 

..... II

·J::tt 1,1Wll - Assign multiple alarms to a single quantity to create alarm levels. Assign different actions..I,. !VA ..... ...~ "" based on the severity level of the alarm. Use alarms to trigger waveform recording, data~ .....l"4 "'" -=~ 

~ E6!I '."'' .1!9 
'. ~l

.rriJ: 
•w­w._. 
::-:..-: 
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PMB20RD PM850flD PM870ROFast 1r1stallation, panel or DIN mount ■ ■ 
ntegrated or remote display_____._____.____,__----l PM un t only, no display PM820U PM850U PM870U 

PM8ECC Ethernet communlcauon card 
-

Remote display adapter alone• 

Remote display kit Includes remote display, 
adap1er 8/ld 10' cable (3 04m)t 

RJ-11 thru dOOf 12' cable e~lender for PM800 

PMBOO Mour>t,ng Adapter for CM2000 

PMOOO gasket for analog 4' round cutout 

2 digital outputs (relays), 6 digital 111puts 

2 digital outputs (relays), 2 d1g1tal nputs, 2 
analog outputs, 2 analog lnput6 

Cable for remote display adopter 1.25 m ( 4 It) 

Cable for remolB display adapter 3.65 m ( 12 fl) 

Cable tor remote diSpiay aaapIer 9 14 m (30 ft) 

Front panel display (optional) 

Backlit LCD, multilingual, bar graphs 

Power and energy metering 

3-phase voltage, current, power. demand, 
energy, frequency, power factor 

Power quality analysis 

■ 

■ 

■ 

■ 

■ 

■ 

Harmonics: individual, up to 

Waveform recording 

EN50160 compliance evaluation 

Disturbance (dip/swell) monlIonng 

Data and event logging 

Standard memory capacity 

M,r,Jmax log 

Maintenance, alarm and event togs 

Stiling (energy, demand) log 

Energy per interval 

Customizable data logs 

Trending and forecasting 

■ 

31 

80k8 

• 
• 
• 
• 

■ 

63 

standard 

■ 

800kB 

•
• 
• 
• 
3 

• 

■ 

63 

enhanced 

■ 

■ 

800 kB 

■ 

• 
• 
• 
3 

• 
Ttmestamp resolution in seconds 

Digital and analog Inputs/outputs 

PM8ECC 

PM8ROA 

PM8AD 

RJ11EXT 

PM8MA 

PMBG 

PM6M26 

PM8M2222 

CAB4 

CAB12 

CA630 

- )lgital inputs (standard / optional)' 

Digital outputs (standard/ optional)2 

Analog inputs (standard/ optional) 

Analog outputs (standard / optional) 

Alarms and control 

Setpoint response lime, seconds 

Single & multl-conditiOn alarms 

Boolean alarm logic 

Communications 

R&-485 port 

AS-232 

Ethernet port 

MOdbus TCP through Ethernet port 

Embedded web server 

Ethernet to Rs-485 gateway 

1/8 

1/4 

0/2 

0/2 

• 

1/8 

1/4 

0/2 

0/2 

• 
• 

2 wire (onboard) 
4 wire (with remote display) 

with remote display 

optional (requires PMBECC) 

t RS-4851232 po,t Is dlsabled ..t>en a PMSECC module Is on lhe same m«er. 

!'RO ST C' SULLIVAN 

North American Frost & Sulrrran ·, 
A~ for Product lnnovatio'i;r . · 

'Ti.2007 llffd reccignizes Sc~nelder EJeclric for its technological advancements and 1/8 
wide prod1£1 range in the feld d power qlllllly (PO} and ene,gy malliOllflEnt soluilcns. 

1/4 In lotal, this Is lhe rourth award llla1 Schneiller Eledllc haS recelYed flom Frost & 
0/2 Sullivan In recognltioo or achievemerjs in lllis arena.' -Prthvl Ra], Frost &Sullivan 

research ilflalyst
0/2 

• Pawerlogic• IO N. 
• Pmffl Measuremenl and ls ION products were recenllY acquired by Schneldef Etectrlc 

a,,d lnteg111Dd wilhin iu POl'ellog~ range ol ,ollware and hardwa1e, c1eating tile 
WOlld\ iaroest line of energy and power managEl1llll11 solUtions. 

1 On-boa1d tw'ld opllonal digital Inputs con be 11s00 for on/OIi stoJUs mar, tonnlJ o, fo, P"lse coun11nQ 
2 On-board digital outp,rt Is KY type, opticnal digul outpu1s .,e relay type 

Schneider Electnc - North America, Operatlng Division 
295 Tech Park Drive As standards. specifications and designs develop lrom time,always ask for confirmation of lhe information given in thfs 
Lavergne, TN 37086 publication.Powerlol)ic. ION. ION Enterprise.Transparent Ready and Modbus are either lrademarks 01 registered trademarics 
Tel 866-466-7627 Toll Free of Schnelder Electric or ils attillates. Other marks used herein may be lhe property of their respective owners. 

9 owerL01fc.com 

a brandof 
Schneider 

Electric ~ SGlUARE D 
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• Enhance system 
protection and reduce 
equipment damage. 

ISurge Protection System 160 kA I 
SurgelogicT" 
Surge Protective Devices 

~ SGUARE D '" 

by Schneider Electric 
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The high cost of surge damage 

Utility industry experts estimate that power quality problems 
including those resulting from transient voltage surges cost 
U.S. companies a stunning $80 billion annually. That figure 

not only includes the high price of direct damage to electrical 

distribution systems, electronic equipment, software and tools, 

but also the crippling cost of lost productivity. Facility downtime, 

lost data, lost orders and the disruption of critical processes can 

seriously reduce productivity. This means that minimizing the risk of 

damage from electrical surges is an absolute priority for companies 

of all types. all across the globe. 

Power disturbances 

Lightning and fluctuations In utility power (caused by grid switching, for example) 
are often assumed to be the main sources of power disturbances. However, 
the overwhelming cause is actually equipment, such as motors and appliances, 
turning on and off. Even simply switching lights on and off wil cause electrical 
surges. In many cases, 80 percent of all transient voltage surges are generated 
from inside sources, while only 20 percent come from outside a facility. 

Key causes of internal transients 

• Motor switching • Robotics • Capacitor bank 

• X-ray generators • Welders switching 

• AC callers • Laser printers • Pumps 

• Production machinery • Copiers 

Location variables that increase the risk of external transients 

• Regions of high lightning actMty 

• At the end of a utility line 

• On a transmission line downstream of industrial facilities 

• At a higher elevation than surrounding structures 

• In an open, rural location 

G1 Internally and externally mounted surge protective devices 

G1 Retrofit or new construction 

G1 Low let -through levels 

G1 Highsurge rat ings 
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• Square D Brand Surgelogic Surge 
Protective Devices 
Unmatched surge suppression. Unequaled experience. 

With the Surgelogic line of surge protective devices (SPDs), Square D by 
Schneider Electric offers world-class solutions for electrical distribution systems. 
From simple applications to mission-critical implementations in commercial and 
industrial environments, the Surgeloglc line provides a SPDfor every need. 

Each Surgelogic SPD is designed, tested, and manufactured in-house, confirming 
that your solution is: 

• Built to the highest standards. 

• Features the most advanced technologies. 

• Meets the industry's most rigorous testing criteria. 

• Backed by the expertise that only 100 years of experience in electrical 
distribution can bring. 

• Made in the United States. 

• 
We have the knowledge and resources to help you select the system that's right 
for your specific needs. This is critical when considering that choosing devices 
With a higher level of suppression than you need can be Ll'lnecessarily costly, while 
too little suppression can result in serious equipment damage and power outages . 

Product safety: Industry-leading testing and design 

Schneider Electric has an industry recognized laboratory in the U.S. dedicated 
to testing and evaluating SPD technologies. We test all of our SPDs by installing 
them into environments that take into account system components and processes 
to increase product reliability. 

Our lightning laboratory is one of the few places in the workl where high energy 
tests can be performed up to 150,000 A. As a result, we can simulate worst-case 
scenarios and use the data to improve product performance and safety. 

Schneider Electric commits tremendous resources to improving containment 
and end-of-life events to reduce the additional hazards that could result in 
catastrophic facility problems. Additionally, our product design and development 
teams constantly evaluate new suppression technologies and regulatory changes 
to provide products and systems that meet your needs, and the needs of your 
customers, anywhere In the world. 

• @ Internal fusing coordinated with distribution system 

0 Modular construction for ease ofmaintenance 

0 Thermal fusing 

Expertise that dr ives design for 
maximum safety 

The Surgelogic family of SPDs incorporates 
a wealth of electrical distribution and surge 
suppression expertise that allows you to 
design With confidence and know that 
your customers will receive superior surge 
suppression. We've dedicated extensive 
resources to advance the power quality 
industry, inducting: 

• Understanding the effects of transients and 
lightning on power systems 

• Investigating SPD technologies and their 
coordination With the entire power system 

• Defining appropriate product 
installation practices 

• Driving improvements In the NEC, UL, and 
ANSI codes and standards for the benefit of 
the industry and its customers 

• Designing products for improved performance 

• Qualifying all Surgelogic SPDs under severe 
power conditions to improve performance 
and end-of-life conditions 

• Schneider Electflc lighting generat0ts 
test Surgelogic SPOs in real-world systems 
and situations. 

0 200 kA short circuit current rating 
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• A full line: Flexibility across 
the board 

With Square D brand Surgelogic SPDs, you can choose a surge solution that satisfies the level of 
suppression you require. Our systems cover all categories of transient severity as described by the ANSI/ 

IEEE• C62.41 standards. These range from transients of the highest level of severity at service entrance 
switchgear and switchboards (Category C) to distnbut1on panelboards or switchboards (Category 8). 

Switchboards 
OED-2 and OED·S 

Panelboards 
NO NF 

Busway 
l•Une II 

Motor Control Centers 

Model6 

• 

Switchgear 
Power-ZoneN 4 

I-Line 

OEM Internal Kit 
IMASPD 

II 

• 

Surgelogic internal SPDs: Built-in performance 

No question, the best way to ensure cost-effective power quality (especially 
important for critical power facilities) is to use SPDs that are built d"rectly into 
end-use equipment. That's why Surgelogic internal SPDs are the perfect choice 
They are specifically designed for integration with Square D equipment, built-in at 
the factory for maximum reliability, and fully tested and certified as specified by UL 
1449 Third Edition, UL 1283 and UL67, UL 891, UL 1558. UL 845, and UL 857 
as applicable. Surgelogic Internal SPD systems use leading-edge technologies to 
address specific equipment powered by switchgear and switchboards, distribution 
panelboards, motor control centers, and Busway, as wen as a variety of other 
applicat;ons. 

Surgelogic retrofit Internal and external SPDs 

Retrofitting SPD units into I-Una;" 0MB, MCC. and Busway applications is simple. 
The QMB fusible switch, 6' MCC Bucket, I-Line, and Busway plug-on units 
come with the SPD already installed. These units can be easily added to existing 
equipment to provide the performance of a fully integrated SPD. 

Schneider Electric also offers a full range of externally mountable SPDs. These 
units are typically used to address a single piece of equipment or for retrofit 
applications and can include an internal disconnect and remote monitor as 
available options. Surgeloglc external SPDs are deSigned to be used abne 
or In conjunction with internal devices to provide superior surge suppression. 
Surgelogic external SPDs are also fully tested and certified as specified by 
UL 1449 Third Edition and UL 1283 . 

Diagnostics at a glance 

All Square D brand Surgalogic SPD systems feature LED-based diagnostics as 
standard equipment. These monitor the SPD, so you always know its status. You 
can verify the operational integrity of MOVs, overcurrent, and thermal protection 
at a glance. Loss of suppression Indication and power loss detection are also 
standard. Switchable audible alarm with test functioos, dry contacts, and surge 
counter come standard on all internal, EMA. and EBA products. A remote monitor 
is an available option as well. 

4 

H-34 



........······.................................................................. ..····························..··························..... .............................. 

Modular makes 1t easy. 

All internal and EMA external Surgelogic systems feature a modular design for a 
nexible, cost-effective way to achieve superior surge suppression at every level of 
the electrical distribution system. Modularity means lower life cycle costs and fast, 
easy field service or replacement. 

All Surgelogic modular devices share a common architecture, so the same type 
of module fits NO or NF panels, I-Line or 0MB installations, Busway, MCC, or 
EMA surge suppressors. Each module includes its own internal diagnostics for a 
redundant system. If there's ever a problem, any module can be quickly replaced 
to restore the device. 

Maximizing the effectiveness of your SPDs 

Multi-pointsuppression 

Protecting all your equipment within a facility 
typically requires more than a single SPD located 
at the service entrance. Strategically locating SPDs 
throughout your electrical distnbution system, 
commonly referred to as cascading, will provide 
maximum surge suppression. A cascaded approach 
to your surge suppression provides suppression of 
not only the surge events coming in from the utility, 
but also !hose surges generated inside the iacility. 

EBA 

I-Line MCC 

HWA 

0MB 

Lead lengths 

Internal/integral SPDs don't require the extra several 
feet of conductor used by externally mounted devices. 
That's key because every foot of conductor can 
Increase potentially damaging let-through voltage 
by more than 100 volts per foot. 

The efimlnation of cables and their impedance in 
the SPD connection results In the lowest possible 
let-through voltage, thereby providing maximum 
suppression to your systems. 

◄ The Surgelogic SPD diagnostic 
panel pmv,des quick and cleat 
status indication for the SPD. 
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Square DSurgelogic SPDs 
All the right reasons... 

• Specifically designed for disbibution systems and the transient enwonment. 

• A comprehensive seJec1ion of internal and external devices. 

• Internal surge suppression systems expressly engineered for Square D 
electrical distribution systems. 

• Modular systems for flexibility and long-term value. 

• Duty-cycle tested - IMA/EMNEBA: 20,000 impulses, HWA: 10,000 
impulses. ANSI C62.41, 10 kA, 20 kV. 

• UL-listed designs On accordance with UL 1449, UL 1283 and UL 67, 
UL 891, UL 1558, UL 845, UL 857 as applicable). 

• Low UL 1449 voltage protection rating (YPR). 

• 200 kA short circuit current ratings. 

• Ten-year warranty. 

• Unmatched level of safety testing. 

• Highest UL-defined nominal discharge On) rating. 

• Made In the United States. 

Application guidelines 

~~ - ◄ The heart of the Squ;;ire D 
brand Surgelog1c surge-- ... - suppression solution. 

Q . 

(D;!f!'!II~!...: 

Extreme 480kA • Larger ampacity service entrance 
320kA • Extreme lightning area 

• Other large Industries in area 
• Large facility ri nxal locations 

High to medum 240kA • High lightning areas 
160kA • High to medium ampacity service entrance 

• Service entrance switchboards 
• Setvice entrance panelboards 

Medium 160kA • Distribution swttchboards 
• Branch circuits not protected by a 

SPD at service entrance 
• Panels feeding heavy industrial motors 
• Branch circuits feeding loads outside 

the facility 

Medium to low 160kA • Computer eQUipment loads 
120kA • Branch circurts with no upstream 

surge suppression 

• 
Low 120kA • Branch crcuits wetl inside the faclity 

lOOkA • Branch crcuitswith very sens11ve loads and 
80kA upstream surge suppression 

SOkA 

I >I 

• Switchboard 
• Switchgear 

• Switchboard 
• Switchgear 
• MCC 
• 1-Une/QMB Panel 

• Switchboard 
• MCC 
• 1-l.Jne/OMB Panel 
• NO/NF Panel 
• Busway 

• SwitchbOald 
• MCC 
• 1-Une/OMB Panel 
• NO/NF Panel 
• Busway 

• NO/NF Panel 

• Modular (EMA) 

• Modular {EMA) 
• Brick(EBA) 

• Modular {EMA) 
• Brick (EBA) 

• Modular (EMA) 
• Bnck(EBA) 

• Modular (EMA) 
• Brick(EBA) 
• Nipple Mount (HWA) 

6 
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Advanced SPD product specifications 
-

J ~>1Ul] ~t~ 
External 
modular/Feature Swit chgear Switchboard Panel boards MCC Busway Nipple mount
external 
brick 

Regulatory standards UL 1558 UL891 UL67 UL845 UL857 UL 1449 UL 1449 

UL 1449 3rd Edltk>n listed Yes Yes Yes YBIS Yes Yes Yes 

UL 1283 Yes Yes Yes Yes Yes Yes Yes 

Surge current rating 4801<.A 4801<.A 2401<.A 2401<.A 240kA 480kA 100 kA (HWA only) 
per phase 3201<.A 3201<.A 160kA 160kA 160kA 320kA 80 kA ftM/A only) 

240kA 2401<.A 120kA 120kA 120kA 240kA 50 l<A (HWA only) 
160kA 160kA 160kA 
120kA 120kA 120kA 

UL 11149 3rd Ed. SPD Type Type 1 and 2 Type 1 and 2 Type 1 and 2 Type 1 and 2 Type 1 and 2 Type 1 and 2 Type 1 and 2 

Nominal discharge current Q.) 20kA 20kA 20kA 20kA 20kA 201<.A 20kA 

Voltage protection rating (VPR) 

120/2,lQ v. 10, 3W 700V L-N, L-G. N-G, 1200V L·L 900V L•N, 1200V L-G, 
1500V L·L, 700V N-G 

24CY120 V, 30, 4W 700VL-N, L-G, N-G, 1000V H-N, H-G, 1200V L·L. 1500V H-L 1000VL-N.1200VH-N 
high leg delta and L G, 1SOOV H-G and 

L-L 1800V H-L, 700V N-G 

208Y/120 V. 30, 4W 700\/L-N, L-G. N-G, 1200VL-L 900V L-N, 1200V L·G, 
1500V L-L, 700V N-G 

400Y/277 V, 30, 4W 1200\/ L•N, L-G, N-G, 2000V L·L 1200V L-N, 2000V L-G. 
2500V L-L, 1000V NG 

600Y/347 V. 30, 4W 1500\/ L-N, L-G, N-G, 25<XN L·L 1500V L·N and N-G, 
2500V L-G, 3000V L-L 

240 V Delta (HWA oNY) - - - - - - 1500V L-L 

480 V Delta (HWA only) - - - - - - 3000VL·L 

600 V Delta (HWA only) - - - - - - 3<XIJ'JL;. 

Duty cycle tested ANSI 20,000 impulses 10,000 impuses 
C62.41, 10 kA, 20 kV 

Short circuit current rating 200,000A 
(SCCR) (NEC4' Article 285) 

Component level fusing Yes Yes Yes Yes Yes Yes Yes 

LED per phase Standard Standard Standard Standard Standard Standard Standard 

Full-time ortine dagnostics Standard Standard Standard Standard Standard Standard Standard 

Loss of suppression Yes Yes Yes Yes Yes Yes Yes 
indication 

Audible alarm Standen:l Standard Standard Standard Standard Standard Standard 

Dry contacts Standard Standard Standard Standard Standard Standard Standard 

Surge counter Standa,d Standard Standard Standard Standard Standard No 

Remote monitor Optional Optional Optional Optional Optional Optional Optional 

Internal SPD switch Yes Yes Yes Yes Yes Optional No 
0-Uns & 0MB) 
Optional 
(an others) 

Mounting location Internal Internal Internal Internal Internal External External 
Plug-in (0MB) Direct Bus Plug-in Pug-i'I 
Plug-In (1-Une) Plug-In (0MB) 

Ph..g-in 0-Line) 

Modes of suppression L-N. L-G, L-N, LG, L-N, L-G, L-N, L-G. L•N, L-G, L-N, L·G, L-N, L-G, N-G, L-L 
N-G, L-L N-G, L-L N-G. L-L N-G. L-L N-G. L-L N-G. L-L 

Replaceable modules Yes Yes Yes Yes Yes Yes No 

SPD warranty 10years 10 years 10 years 10 years 10 years 10 yea,s 10years 
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Meeting the world's needs for 
quality power. 

With the rapid growth of the Internet and web-hosting facilities, and an explosion in the use of sensitive 

electronic equipment and controls in manufacturing plants, offices, hospitals and homes, there Is universal 

demand for reliable power. Schneider Electric is the world's leader in power protection. From circuit breakers to 

surge suppressors, Square D brand Surgelogic products are dedicated to advancing technology to safely 
deliver and control electrical power for all ofour customers around the world. 

In addition to the featured products, the following products are also instrumental in monitonng your electrical 
system and creating a cascaded surge suppression network. 

Surgelog1c XR SPDs 

Surge suppression In a compact, hardwired package for 50,000 A and 80,000 A, configurations on 
single-phase power systems. 

SDSA1175 and SOSA3650 Series SPDs 

Designed for use against lightning and large surge events in high exposure areas, such as antennas and 
par1<ing lot lighting systems. These devices may also be used for surge suppression of irrigation pumps, oil 
pumps, and motors operating below 600 V. 

Powerlogic'" Series 4000T circuit monitor 

A multifunctional monitor designed to provide detailed electrical and energy system information, including 
impulse transient detection and capture. Series 4000 circuit monitors help you measure and cortrol energy 
costs, reduce downtime, and extend the life of your equipment. 

*Visit the Schneider Electric Surgelogic website at www.surgelogic.com 

Schneider Electric USA 

1751 south 4800 West 
Salt Lako City, UT 84104 
Tel: 801•977-9009 ~ 11,g--._.,,..,,1v,s°""" 
Fax: 801-977-0200 ~ PM8d on ,ec;yoodpopx 

Docuinent Number 1300BR0201R08/11 August20l1 
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Internal 
Modular SPDs 
Square D Internally Mounted 
Surge Protective Devices 
Square D™ brand SurgelogicTM internal modular Surge Protective 
Devices (SPDs) deliver specification grade performance for 
service entrance or critical branch panel applications. This multi­
phase system provides suppression for all cr itical modes inside 
electrical equipment and shorter lead lengths with superior SPD 
performance. 

(g] SQUARE 0 

by Schneider Electric 
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Internal Modular SPDs e Features 

1!1111 
I 

Internal panel modular Surge Protective 
Devices (SPDs) provide superior design 
and service life for a wide variety of 
commeretal, industrial, or institutional 
applications. Square D brand Surgelogic 
SPDs offer first-rate performance and 
surge suppression for demanding service 
entrance applications or as part of a 
suppression network. The robust modular 
construction reduces possible down time 
and maintenance costs. 

Superior Performance 

Surgelogic SPDs utilize a high-energy suppression circuit that provides 10 modes of suppression from 
120,000 to 480,000 peak Amps of surge current ratfng per phase. Modular SPDs feature circuity that 
provides not only transient surge suppression, but also noise filtration. 

Installation 
Integral solutions come professionally pre-wired into electrical gear and panels from the factory insuring 
short lead lengths and high performance. All units are tested at the factory before delivery to their final 
destination, maintaining Square D brand's high standard of quality. There is also no need for additional 
enclosures or installation labor costs. 

Warranty 
Surgelogic internal modular SPDs have a 10-year warranty. 

FEATURES 

-
ADVANTAGES BENEFITS 

Integral to electrical gear and panels SPDs are professionally installed inside 
electrical gear and panels 

Delivers high levels of SPD performance and 
saves on enclosure and installation expenses 

120,000 to 480,000 Amp Capacity 
(depending on model) 

EMVRFI Noise Rejection 

Advanced Diagnostics 

Suppression Status Alarms 

Coordinated Fuse Technology 

longer service life and suppression 
against high-energy lightning strikes 

Increased transient suppression 

Allows for on line testing of the suppressor' s 
functionality 

Allows multiple methods of alarm 
notification 

Coordinated fusing allows disconnection 
methods for thermal and high-current 
events 

High performance surge suppression even in 
severe electrical conditions 

Improves surge suppression to the equipment 

Provides immediate response ii suppressor is 
damaged 

Provides immediate notification through 
audible, visual and remote signaling if reduced 
suppression occurs 

Provides premium surge suppression while 
managing both thermal and high-current end--of-
life events 

Schnelder Electrlc USA, Inc. 1751 S. 4800W., Salt Lake City, UT 84104, USA Telephone: (801)-977-9009 Fax: (801)-977-0200 www.surgefogfc.oom 

Document Number 9990-0116C March2011 i,w 
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Internal Modular SPDs e Features (continued) 

NO/NF Panelboard Internal SPDs 

NO and NF panelboards are primarily used for 

lighting and power distribution up to 600 Amps. 

These panelboards, following the 2008 National 

Electric Code changes, provide electrical capac­

ity up to 84 circuit breakers. Both types of panels 

are designed with 200% rated copper neutrals for 

non-linear loads. {NO max volts 240 Vac, NF max 
volts 600/347 Vac) 

SPD available surge current ratings: 120, 160, 
240kA 

QED Switchboard 

QED Switchboards are made for use as service 

entrance equipment or as distribution centers in 

commercial, institutional, and industrial applica­

tions. OEDs are extremely versatile providing front 

accessible load connections with multiple breaker 

and fusible switch options. QEDs enable easy 

access to power monitoring equipment such as 

products from our PowerLogic™ brand. {Max volts 

600 Vac, max current 4,000 Amps) 

SPD available surge current ratings: 
120, 160, 240,320, 480 kA 

Performance 
Surge Current Rating per Phase Upto480kA 
Short Circuit Current Rating 200kA 
Modes of Protection 10 
Fusing Individually fused MOVs 
Thermal Fusing Yes 
Ooercurrent Fusing Yes 
Filtering Yes 
Operating Frequency 50/60 Hz 

Mechanical Description 
Connection Method #10-#2 AWG Terminals 
Mounting Method/Circuit Type Parallel 
Operating Altitude Sea Level-12,000' (3,658 m) 
Storage Temperature -40• F(-40' C) to 149' F (65' C) 
Operating Temp. -4• F(-20' C) to 149' F (65' C) 
LCD Operating Temp. 32' F(0' C) to 149' F(65' C) 
Operating Humidity 0to95%mn-ccndensing 

Diagnostics 
Push to test diagnostic switches, red and green 
status LEDs per phase {internal redundant status 
LEDs are green), module status LEDs per mode, 
dry contacts, audible alarm with disable switch, 
surge counter. 

Optioos 
• Remote monitor 

Safety and Performance 
cULus Listed per UL 1449 3rd Edition Type 2 
SPD, UL 1283 5th Ed., and CAN/CSA C22.2 No. 
8-M1986. 
Complies with UL 96A 12th Ed. Master Label 
requirements for Lighting Protection Systems 

Schnelder Eleclrlc USA, Inc. 1751 S. 4800 W., Sall Lake City, UT 84104, USA Telephone: (801)-977-9009 Fax: (801)-977•0200 www.surgelogic.com 

Document Number 9990-0116C March 2011 tJw 
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Internal Modular SPDs 
Features (continued) 

Power-Zone TM Switchgear QMB Panelboard 

The Square D brand Power-Zone 4 low voltage 

metal-enclosed drawout switchgear is designed to 

provide superior electrical distribution and power 

quality management. Power-Zone 4 switchgear 

is designed to deliver maximum uptime, system 

selectivity, and ease of maintenance. All of these 

features are packed into one of the smallest foot­

prints available for low voltage drawout switchgear. 
(Max volts 600 Vac, max current 5,000 Amps) 

SPD available surge current ratings: 
120, 160, 240, 320, and 480 kA 

Motor Control Center 

The feature-rich modular design minimizes space 

and maximizes ease-of-use and accessibility of 

motor control devices. The Model 6 MCC has 

integrated industry-leading components into the 

smallest and one of the most flexible footprints 

possible to meet Industry's power, control, and au­

tomation needs. (Max volts 480 Vac, max current 
2,500 Amps) 

SPD available surge current ratings: ~ . 160, ~ kA 

When specifications or electrical codes call for a 

fusible panelboard, the 0MB family offers superior 

performance and time-saving installation features. 

The reliability of the QMB panel board makes it the 

product of choice for large commercial and indus­
trial applications. (Max volts 600 Vac, max current 

400 Amps) 

SPD available surge current ratings: 120, 160, 240 kA 

Busway 

Square D brand I-Line™ Busway is engineered to 

replace old cable and conduit systems. This next­

generation power distribution system is loaded 

with exceptional features, including a 200% neu­

tral and a 100% isolated ground path. (Max volts 

600 Vac, max current 5,000 Amps) 

SPD available surge current ratings: 120. 160, 240 kA 

Schnelder Electrlc USA, Inc. 1751 S. 4800W., Salt Lake City, UT 84104, USA Telephone: (801)-977-9009 Fax: (801)-977-0200 www.surgeloglc.com 

Document Number 9990·0116C March 2011 1,w 
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Internal Modular SPDs 
4t Specifications 

Surge 1 1 1 1 VPR 
Current per I Modes of ' 1 • • ► - - - .,. - - - .,. - - - .,. - - - · 

Voltage Phase I Protection I Configuration I Model Number I MCOY I '· I L-N I L-G I L-L I N-G 

120/240V 120kA • . 6 1 1 0 , 3-wire+G , TVS11MA12_ 1 150V • 20kA 1 700V , 800V 1 1200V • 700V 
-------♦ ------+------ ♦ -----------+-------- ♦ ---+--+---+--- ♦--- ♦----
208Y/120V ■ • 120kA 1 10 , 3 0 , Wye, 4-wire+G I TVS21MA12_ 1 150V • 20kA 1 700V 1 800V • 1200V • 700V 
----- -- ♦------ ♦ --- - --+-----------•--------+---+--+--- ♦--- ♦--- ♦----
480Y/277V • 1 120kA • 10 • 3 0, Wye, 4-wire+G • TVS41MA12_ 1 320V • 20kA • 1200V • 1200V • 2000V 1 1200V 
-------+------+------+-- -- - - -----+----- - -- ♦ ---+--+---+---+---+--- · 
600Y/347V • 120kA 10 , 3 0, Wye, 4-wire+G , TVS81MA12_ • 420V • 20kA 1 1500V 1 1500V, 2500V 1 1500V 

120/240V 160kA 6 1 1 0 , 3-wire+G I TVS11MA16_ 1 150V • 20kA • 700V 1 800V • 1200V • 700V 
-------+------ ♦ ------+-----------+--------+---+--+---+---+--- ♦---·I . I 

-------+------ ♦------ ♦ -----------+--------+---+--+--- ♦--- ♦ ---+----
480Y/277V A • 160kA • 10 1 3 0 , Wye, 4-wire+G , TVS41MA16_ • 320V • 20kA • 1200V • 1200V 1 2000V • 1200V 

120/240V • 240kA 6 • 1 0, 3-wire+G , TVS11MA24_ • 150V 1 20kA • 700V • 800V • 1200V • 700V 
-------♦ ------+------ ♦----------- ♦-------- ♦--- ♦ --+---+---+--- ♦----

1208Y/120V ■ 240kA • 10 • 3 0 , Wye, 4-wire+G I TVS21MA24_ 1 150V 1 20kA • 700V • 800V 1 1200V • 700V 
-------+------ ♦ ------+-----------+--------+--- ♦ --+--- ♦---♦ ---+---·
480Y/277V A • 240kA • 10 • 3 0 , Wye, 4-wire+G • TVS41MA24_ • 320V , 20kA 1 1200V • 1200V • 2000V • 1200V 
-------+---- -- ♦ - ----- ♦ -----------+--------+---+--+--- ♦---♦ ---+---·
600Y/347V 1 240kA 10 • 3 0 , Wye, 4-wire+G • TVSBIMA24_ • 420V • 20kA • 1500V 1 1500V • 2500V 1 1500V 

120/240V 320kA • 6 , 1 0 , 3-wire+G I TVS11MA32_ • 150V • 20kA, 700V , 800V • 1200V, 700V 
-------+------+------ ♦ -----------+----- - - - ♦ -- - +--+---+---+---+----
208Y/120V ■ 1 320kA • 10 1 3 0 , Wye, 4-wire+G I TVS21MA32_ • t50V 1 20kA • 700V • 800V • t200V 1 700V 
-------+---- - -+------+----------- ♦--------♦ ---+--+---+--- ♦ -- -♦---~
480Y/277V A • 320kA 1 10 1 3 0 , Wye, 4-wire+G • TVS41MA32_ 1 320V • 20kA • 1200V • 1200V • 2000V 1 1200V 
-------+------ ♦ ------+-----------+--------+---+-- ♦ - -- ♦--- ♦ ---+---·
600Y/347V 1 320kA • 10 • 3 0 , Wye, 4-wire+G I TVSBIMA32_ • 420V 1 20kA 1 1500V • 1500V • 2500V • 1500V 

120/240V 480kA 6 1 1 0 , 3-wlre+G • TVS11MA48_ 1 150V 1 20kA • 700V • BOOV • 1200V 1 700V 
-------+------ ♦------ ♦ -------- - - - +------- - ♦ ---+--+--- ♦ ---+--- ♦---·
208Y/120V ■ 1 480kA 1 10 , 3 0 , Wye, 4-wire+G , TVS21MA48_ , 1sov , 20kA, 700V • aoov • 1200v • 700V 
-------+------+------+---~-------+-------- ♦ ---+--+--- ♦ ---+ - --+---·
480Y/277V A 1 480kA , 10 1 3 0 , Wye, 4-wire+G I TVS41MA48_ 1 320V • 20kA • 1200V 1 1200V • 2000V 1 1200V 
- - -----♦------♦ ------+- - ~--------+--------+-- - +--~---+ - -- ♦ ---+--- · 
600Y/347V • 480kA 10 : 3 0 1 Wye, 4-wire+G : TVSSIMA48_ • 420V • 20kA • 1500V ! 1500V ! 2500V ! 1500V 

■ 208Y/120 series also applies to the following voltage 220Y/127 A 480Y/V7 series also applies to the following voltages 38/JY/220, 400Y/230, end 415Y/240 

r 
1 Surge I VPR " 

Current • ► - - .. - - - ... - - .. - - - .,. - - - .,. - - - ~ - - •1 

per Modes of , : Model , : , , 1 1 1 , , 

Voltage Phase Protection Configuration • Number • MCOY • 1
0 

L-N H-N L-G I H-G L·L H·L N-GI 1 I I I I I 

240/120HLD• 120kA • 10 •30,HLD·,4-wire+G•TVS31MA12-, 1sov •20kA•7oov,12oov,soov,1200v,1200v,1soov,700v 
------+ - - -- ♦ ------+---------+------+---+--+--+--- ♦ --+--- ♦---♦- -- ♦--• 
240/120HLD 1 160kA • 10 1 30, HLD•, 4-wire+G • TVS31MA16_ • 150V • 20kA •?OOV• 1200V•BOOV• 1200V• 1200V• 1500V•700V 
------+----+----- - ♦ - - -------+------+--- ♦ --+-- ♦ ---+--+---+---+---•--·240/120HLD• 240kA • 10 •30. HLD·,4-wlre+G•TVS31MA24_ 1 150V •20kA• 700V• 1200V•BOOV•1200V•1200V•1500V•700V 
------+----+------ ♦ ---------+------+---+--+--+---+--+--- ♦--- ♦ ---+--·
240/120HLD • 320kA • 10 • 3 0 , HLD·, 4-wire+G I TVS31MA32_ • 1sov , 2okA 1?OOV11200v, eoov, 1200v, 1200v, 1500V•700V 
------+---- ♦-- - --- ♦ ---------+------+---+ -- +--+---+--+--- ♦ ---+--- ♦--•

'"240/120HLD: 480kA : 10 : 3 0 , HLD', 4-wire+G ! TVS31MA48_ '. 150V : 20kA: 700V! 1200v: soov: 1200v: 1200v: 1soov: 700V.J 

Model numbers not recognized as line items in Schneider Electric ordering system until a suffix code Is applied 
·HLD - High-leg delta 

MODEL NUMBER SUFFIX CODES SPDOPTIONS 

P NQ/NF panelboard (Not available in 320 and 480 kA) Remote Monitor TVS12RMU 
B QED switchboard 
Z PZ3/ PZ4 switchgear (Not available in TVS1 or TVS3) 

• 
Q 0MB switchboard (Not available in 320 and 480 kA) 
M Motor Control Center (Not available in 320 and 480 kA) 
0 OEM kit (Not available in 320 and 480 kA) 

Schnelder Electric USA, Inc. 1751 S. 4800 w., Sall Lake City, UT 84104, USA Telephone: (801)-977-9009 Fax: (801)-977-0200 www.surgelogic.com 

Document Number 9990-0116C March 201 1 t>w 

H-43 

www.surgelogic.com


-

C 

~---• • _ • I • I • • I • I •...,...,,.,.._,_ -=­
T

---+--
I 

~ -- ®\ r--- - --- ---- --- --- - . -- __ _L=~~~---,u.c.,_ ---------------- --- --~ <ii\_ 
- ----- ~ - -~--O----+- -~'!' ¥, IA Z. • .... IO ,C, JS ~ _ - ~ .. a • .. ~p___.ty_ 

,urur, ..... 
~ .. 

,t'I~ 1~15; =.·, ..... ~,-- 'h,,_ 
, >t'C<E .;~ .) f'Au' ' ISEC10, I l[Clk)N / LU) '• I ,CU ?J!Qu !1

,...#UTUTY ~Obel 
DlitA_- - - __,J_ II Ii't 

~--

~ ~ 

.,. 
~ I ~ ,. 

~ I]Its•:I ., 
,n
U! au 
;I 

(I 1 
ihi~ 
~~f I 

J 
i 

...,_ 

E 5°01 

~ 

-

,. nc IAI•o,ou,ott II IHOWtf fOA !ACM Put.P'S 

I 
·-1- --

1 

r;._
t.!':-1 

rY.=r 
/. ' 

r.t 
C:J. 

I ,.. UNIT .,.... 5PAAl .. .. 1T ,r IT tr ,r 1T~~=~~w=~~:.OPR01110e ....... HIAtl!A .,.....,. ..,_ .,_ ....... Ii.Ml( ...... ....... ..,_I LMGfJII El(C'TIUCM. £0UIPI.CHT fO ~OAlELMGER a,,,a 
~ -, THI IICTUII&. l'\WS PACMl)fD ,tAti OtFF-E.Rt.1"' Ttw4 I PJroCI! ....., -SPACI a,,,ce .... IPACI ••occ 
Ttll!.~0, OllfOM, F'tw.J.Y ,.,,,,._<WED ELI.CTRIC NQl()q -· ""'" ·-=:\~~~l~~:::t:rz=.J~~;8E' I ,i,cweft e0WAHY ».OTO TIC COHTIW;:TIHO~F~ ONE-LINE DIAGRAM- MOTOR CONTROL CEl'ITE8 "MCC1" 
REPA61f..NTATl\'l, tfOT'TO$CM.I 

© KEYED NOTES: 
(D REFiRTOCONT~WIAM:~ ON SH(ll ~ 

MOTOR(l()HffliQI.CUfflA © tniRAALTfWISIBrfTYOl-1/.GISUAGl~('Ntl)
-w::c1·,auQUr1EJW."°'1 I ) ""1. REFERTOSPEC..tlfCTOfHJtlOfOAAATiHOL 

I © vr•TVmGHr SPUDZ Pl.W'CMUS 10rr, flCU)CMLU NIDEl- - - _f_ __ -- - _____ _ ___ _ __ _ ~~Et.te"tlllCM..utC'TION80X&.OC,.,1U,1,Jf.AQI 

,r ,..,..&A. tA JA. 7 
1 © ~==~:.:n~~~"r, ,. 

~I fi)~ fi)~ ~ © :=T~:=.::::;,.,.III• C0trTAACTCA.. OON'OW;fOfl 8KlMtAl.l CONDUC101'11 ~~ 
m1 , ='~~~=~::~,::~
• fOfllCONHE.c:TIOfiflYTiiE«ITIJTY~. © 

© S~I ~T I =j< £1 ilCI tCI II © PUMPIMSI.MTAKJOIISf'I.AYPNEl,.MCl.lfTIDINSltEUM'ftJII. ¼ ~ 7 ~=M¼ 
© 

!I' -, =- !li'i f:ltr :m• i~ © ~~~~= 

~ 

¼:r..~e _'-;!I ~ I ~I t fQUIIM8fl~wt«:Ho:JMlll.YWf'l'Hlc:JQOJT 
Ij I Cl I =.--:.~~~~:i:.~~~o:MI\IN 

I IIRE.AR:ROCIFNm&lfl$HAIJ..IEPAOW)fDWfflt
~"(W,Qlf" lOO((JIJfSIGN$fl TOTAL-'- tu- -- ---- ---- ---- -- --_J 
DEtM,ONSHE.UE.eo3f-ORUCC"DNilGDl"IICN ~ . 

l I ; tll£Ot.8llEHE1fI 
101-- ..· .~ l11 ~ ® =.~~~~~~t:c.111:J.s~~ 

ta NOTA VTUIY WEnA. ne U1'UN MITlft fS KPAAATE ELl;_V___t,IION • MOTOR CONTROL CENTER •MCC1"t ~ NfO..S SEMRATt Rf~'f:N'J'S, THI 

r • ~~ =,-~=A$~T~:=EM.t01lH·j J.tefl: ~ ~ . \:."~pv,,_, THIDl:SC..PTX»40F1MCS~IOEHTWll:DONSHEETE.Q)I. 
,.. _.1, ,...-_....... 11,~ r.:-. ~ ...r~ ~• ....C:HtlGHt~HEO'll)~l1()J$f.•ll91'V.aPI\O::r "O'"' Wffi.t ~OW.,,IEAto EOG!. MC:MD5" Pftl) M)'TH M RIQI.IRID-0- ~ TOSl.PPORl THI. MCC EHC!I.OSVf\E. PROVIOEX). 0 )' 2' <1' 

r,m,fl.A) Q,01IL,AJ tJ7S'~ @ ICC8tW.L-ltPR<M0£0WITH~IATRY&4za0. .., 

PV..,~n ~R - · Ii:' T><ERMOSTATCONTR<lUUl,8'Cl.""'"l>HfATa<UIEACH SCA>.a"""' 
tt0,1~~ ~$NOt~ ..0.) NO~~ =i~•W::~J,~~~~Tw~~SlW),"'"L---------------,----- ----------.------ - - --------,------------ - - --,---- --------------1====-i 

j ,_,,
ltCOf«Wn', tlll1'(M1 VIC. \:"~ 
»•CONOMY- ~IMO I ...,um.._.,_ I ....... 
(t.r:CTM;IITUTYCOWNff ~ 

UTIJTY..-ttA IOCKUTO BE I
MCMDm#ONl'TAIJ.£0 ~ 

~~~ I ~ ..IJNt.ll It¥_..,.um..V111TY00.-:,1L __· _ .~ ________ _ 
,... 

~ ~ 

,.. 
GENERAL NOTES· 

I! 
Ii 
,,r 

--· -·----------iI 



Type 1 Surge Protective Device (SPD) 
Mounts External to Electrical Distribution 
Equipment 

c:: ~> 

UL 1449 3rd Edition - 2009, cUL 
UL1283 
Type 1 SPO (Type 2 cUL) 
Mounts external to electrical distribution equipment 
Large block, individually fused, thermally protected, S0kA MOVs 
20kA In (most models) 
200kA SCCR (most models) 
All UL-required OCP & safety coordination induded 
UL96A Lightning Protection Master Label compliant (@20kA In) 

SPD Specifications 
- Surge Current Rating Per Phase 

Per Phase L-N L-G N-G 
1 O0kA S0kA S0kA S0kA 
1 S0kA 1 00kA S0kA 50kA 
200kA 100kA 100kA 100kA 

• 100% monitoring - Every MOV is monitored, incl. N-G 
- Individually fused and thermally protected MOVs 
- Solid state bi-directional operation 
- EMIIRFI filtering: Active tracking up to -S0db from 1 0lcHz to 100MHz 
- Repetitive impulse: 5,000 hits 
- Less than 1 nanosecond response time 
- Relative humidity range: 0 -95% non-condensing 
- Operating frequency: 47-63Hz 
- Operating temperature: -25°C {-1 S°F) to +60"C {140°F) 

Standard Configuration 
- Standard NEMA 4X polycarbonate enclosure (UL 746C (f1), UL 94-SVA) 
- Wire size: #8 AWG to #10 AWG 

Standard size: 6" x 6" x 4• (152mm x 152mm x 102mm) 
- Standard weight: 5 lbs. (2.27kg) 

H-45 



SPD Features SPD Features Key Bid Sp.ecifications 
- tJL 1449 3rd Edition effective September - Large block, individually fused, thermally - UL 1449 3rd Edition - 2009, cUL 

2009 protected, S0kA MOV's - UL1283 
- Designed, manufactured and tested - t Oyear warranty Type 1 SPDO 

consistent with: - Protection m odes on L-N. L-G, L-L. N-G 
ANSI/IEEE C62.41.1-2002, SPD Monitoring - In Rating - 20kA 
c62.41.2-2002, C62.45-2002, - LED indicators • Short Circuit Current Rating - 200kA 
1992/2000 NEMA LS-1 - Surge Current Rating 

NEC Article 285 Available Options Per Phase = L·N + L-G 
IEC61643, CE - Dry contacts & audible alarm 100kA SOkA S0kA 

Ordering Information 

Catalog# TPS3 l£l 11 01£1 1£1 
:r 'LVoltage Code Surge Curren t (kA) Options 

A - 1201240V, 10, 3W (Fig 1) 10 - 100kA per phase D - Dry contact~ & audible alarm 
B - 120/240V, 30, 4W (Fig 3) 15 - 150kA per phase 
C - 1201208V, 30, 4W (Fig 2) 20 .. 200kA per phase 
D - 240V, 30, 3W (Fig 4) 

Example: TPS3C111oo- Type 1 SP0 for a 2081120V application with a surge current E - 277/480V, 30, 4 W (Fig 2) 
capacity of 1OOkA per phase. in a standard NEMA 4X endosure with dry contacts and F = 480V, 30, 3W (Fig 4) 
audible alarm optionG - 600V, 30, 3W (Fig 4)6 

- When an option is not selected, include a zero (0) in the fieldK - 380/220V, 30, 4W (Fig 2) 
L - 600/347V, 30, 4 W (Fig 2) Available Accessories: Ordered Separately 
S - 4OO/23OV, 30, 4W (Fig 2) - RM SIE • Remote monitor 

- KITFMXF = Flush mount plate 

• . ..- A- B- C- D- E- F- G- K- L 
s 

Service Voltage 
1201240V, 10. 3W (Fi 1) 

120/240V, 30, 4W (Fi 3) 

120/208¥, 30, 4W ( 2) 

240V, 30. 3W (Fi 4) 

2n/480V, 30, 4W (Fi 2) 

480V, 30, 3W (Fi 4) 
600V, 30, 3W (Fi 4) 

380/220V, 30. 4W {Fi 2} 
600/347V, 30, 4W {Fi 2) 
400/230V, 30, 4W (Fi 2) 

700 700 

700 / 1200 70011200 

700 700 
1200 

1200 1200 
1800 

2500 

1200 1200 
1500 1500 

1200 1200 

600 1000 

600 1000 

600 1000 
2000 

1200 2000 
2000 

2500 

1200 2000 

1500 2500 

1200 2000 

t . I . . 
20kA 100kA 150 -20kA 200kA 150/320g 
20 200kA lSO -20kA 200kA 320 

20kA 200kA 320 

l0kA 200kA 552 

l0kA 200kA 690 

20kA 200kA 320 

10kA 200kA 420 

20kA 200kA 320--~----

------
>}V "'"Ill.I() 
>}v -•l'M<Tl 

Kot fQLKI 

---·~~· 
I 

'ii' 

Figure 1 
Split 

Figure 2 

"-Atw<l 
-BtoflNGI 

I ~ - C 10IJ(1 

/ ............. 'ffl'l --1 

Figure3 

~ -•IIILl<l 
"'-8IUI 

"'-CIUI 

Figure4 

3 Hots, 1Neu, 1Gmd 
Wye Wt-Leg Delta (8 High) Delta & HRG Wye 

3Hots. 1 Gmd2 Hots, 1 Neu, 1 Gmd 3 Hots. (8 lfigh). 
1Neu, 1Gmd 

- ~otes: 
Type 2cUL 

@ Available in 1 00kA per phase only 

S,emens 1nd11s.,y. nc 
9.,,1 1ng {t-el:n•, ,,g .. ~ D ,·s ~n 
C:il)Q,.. i~n~le Parl.1v~y 
N rC~\•, GA ::.oca2 

888-i:13•35d5 
111to us-,sreme'ls.c:.m 

i ~(110 <. ._.ne, s Ind J~,ry, lnt. 
NI !\tQ~t• Re e. v~tl ~i •r•;,n, is 3 ;~,;lHP.'e<i 
tr~l'.1 ~ ,,;i,v. ,11 S,eme:i• I\G P1N111cl ,,?m~s 
ment,oned may oe trademarks or reg istered 
tra:lelTla,ks ;ii lhf:k , espective ccmpaoies. 
~~t!~lrl\~lil•• ••,~ >.1Lj,;ll lC dloh\j~ ,,i,l,vUt 
-:-·.rc.o 
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¢.20
6.66 [5,1)(143,8) (MOUNTING HOLE) .74 

(18,8) 

1.381.38 (35,0](36,0J 

2.06 f 
(52,4] 4-----+---- 4.12 

(1~.7] 

1.38 
[35,0) 1.37 

[34,8) 

4.99 
(126,7} 
5.20 
(132,1] 
5.96 
[151,3] 

.43 
OFF 19.6"17.9%f! (10,8) 

21. II ON 
TRIPPED\ ~ /,-,r--------

f 1 f 4.36 
3.44 3.24 3.74 (119,8)
~.4) ~.4] 1.91 ~.11 

(48.5) 

ISOMETRIC VIEW 
SCALE 1:2 

.oo 
12 

• 
01 MtttJ.t:JJ 

.73 
(1~.BJ 

.62 
(15,9] 

DETAIL A 
SCALE 1:1 
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ICAmoGIUQIER: 
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Rl:VlSIOII0111'\"fHl~ 48996-012-01 D 

ORAWNDY: LRG IDATE: 12AUG2003 
00 NOT SCALE DRAWING 

UNlD8 OTllfflV,ISE8PECIF1Ell 
DIMEHSIONSARE 

..IL 
""' 

~ECKB>BY: RLS MTE: 11MA.R2004 
DAAWINOl'll.E: 48996-012-01 .OR' 
ECN:.m:t 



• PowerPact™ H•, J., and L-Frame Circuit Breakers 
Catalog Numbering 

Catalog Numbering 

J l 
I 

Frame • 

H H-Frame 
J J.frame 
L L•Frame 

Brand 

_ Square 0"' 
N Schnelder 

Electric 

L 3 6 
I 

Polee 

2 2P 
3 3P 
4 4P 

Terminations 

L Lugs Llne/1.oed Side 
M Lugs Une Side 
P Lugs Load Side 
F Bus Bar 
A l•Une 
s RearCoMecled 
N Plug-In 
D Drawout 
K Reverse I-Line 

250 T 
I L Accusory SufflK Code {See T.t>le 2)Amperage 

"-----------------1-t.lne"' PhasingL I 060 60A . 
Trlp Unit -ABC (3P)100 100 A 

6 CBA(3P}
150 150A Mlcrologlc"' Eleetronlc Trip Units 1 AB (2P}
2.50 250A 

U31 U Standard Protacllon 2 AC (2P)
400 400A 

U33 LSI Standanl Protection 3 BA (2P)600 600A 
U43 LSI plus Ammeter 4 BC {2P)

000 SWftch or 
Frame only U44 LSIG plus Ammeter 5 CA (2P) 

U53 LSI plus Energy Management 6 CB (2P}
Voltage U54 LSIG plus Energy Managemenl 
6 600Vec M37 Magnetic Only (L..frame Onty) 

MSB Motor ProtectorOro.ril Bruker 
S40 400 A Molded Case Sw1lch (L.frame Automatic Switch) 
S60 600 A Molded Case Swilch (L.frame AulomaUc Switch) 
F40 400A L-Frame Only (No Trip UnJt) 
F60 600 A L-Frama Only (No Trip Unit) 

Performance Level (kA) (See Table 1) 
Therm1l.Ma9netlc Trip Units 

- Standard Fbced Trip Unit (Suitable for reverse connection) 
F06 60 AH-Frame Only (No trip unit) 
F15 150 AH4'rame Only (No trip unit) 
F25 250 A J.Frama Only (No trip unit) 
T Complete Circuit Breaker (Framo + n:movable trip unit) 
S15 150 AMolded Case Switch (H-Freme automallc awltch) 
S17 175 A Molded Case Switch (J-Frame automadc switch) 
S25 250 A Molded Case Switch (J.Frame autom•Uc sWllch) 
c 100% Raled Continuous Current Rating1 
M71 30 A I-I-Frame Motor Circuit Protector (MCP) 
M72 50 A ti-Frame Motor Circuit Protector (MCP) 
M73 100 A H-Frama Motor Circuit Proteclor(MCP) 
MT4 150 AH-Frame Motor Circuit Protecior (MCP) 
MTS 250 A J-Frame Motor ClrQJll Prolector (MCP) 
081 500 Vdc 160-175 A J-Frame Molded Case Clrcul Breaker 
082 500 Vdc 20o-250 A J·Frame Molded Case Circuit Breaker 
R 100% Rated ConUnuous Current Rating Complete Circuit Breaker 

(Frame + removebla trip unit) 

1 1~raUngs valid for: 
3P H/J frame unit mount only 
3P/4P L-frsme 250 A and 400 A unit mount 
3P L•frame 2.50 A and 400 A I-Lina 

Table 1: Interrupting Rating 

UUCSA/NOM 

240Vac iiiiij 600 Vac 250 Vdc1 500 Vdc2 

0 25kA 18kA 141<A 20kA -
G 55kA 35kA 18kA 20kA 20kA-' 

100kA ii 25 kA 20kA 

L 125kA 100kA 50kA 20kA -
R 200kA 200kA 100kA - -

IEC 647 •2 lcu/lcs 

220/240Vac 380/440/415 Vac 500/525 Vac 690Vac 

25125 kA 18118kA 14114 kA -
65165 kA 35135 kA 18/18 kA -

100/100 kA 65165 kA 2.5/25 kA 

12U12SkA 100/100 kA SO/SO kA -
150kA 125kA 75kA 20kA 

250 Vdc1 

20kA 

20kA 

20kA 

20kA 

-

500Vdc3 

20kA. 

20 kA. 

20 kA 

20kA 

-
·, 250 Vdc ratin119 orl.y avaQable wilh PowerPacl H or J circuit breakers w1th thermal-magnetic lrlp unit& (not Including MCP). 
2 UL 500 Vdc ratings only aval!abfe with PowerPact J circuit breakers with lhermal-milgneUc 11ip unlbt (not lnoludlr,g MOP). 
3 IEC 500 Vdc radng Orly evallable on PawerPact J.fnime circutt beal<er&. 

8 
05/2012 C 2011-2012 Schnelder 8eclrlc 

All Rights Reserved 
by Schnalcler Electrl • 
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PowerPact™ t-1-, J-, and L-Frame Circuit Breakers 
General Information 

Table 6: Circuit Breakers 

Circuit Brul<er 

Circuit Breaker Type 
Number ofpoles1 

Amperage Range (A) 

Ul 489 Clrt:\Jit Breaker Ratings aUl/CSA/NOM 
600Vac

(l<Arms) 
250Vdc2 

SOOVdc;!, J 

250 A J-Frame 400 A L-Frame 600 AL-Frame 

HR JD JG JJ JL JR LO LG W LL LR LO LG W LL LR 

3 2, 3 3 3, 4 3, 4 

70-250 70-400 200-600 

25 65; 125 200 25 65 100 125 200 25 65 100 125 200 25 65 100 125 200 

18 35 '100 200 18 35 55 100 200 18 35 65 100 200 18 35 65 100 200 

14 18 25 50 100 14 18 25 50 100 14 18 25 50 100 14 18 25 50 100 

20 20 20 20 - 20 20 20 20 - - - - - - - - - - -
- - - - - - 20 - - - - - - - - - - - - -

IEC 947-2 C/IQIII Breaker Ra~ngs 

2201240Vac 

380/415 Vac 

Ultimate breaking capacity 4401480Vac 
(IC\J) 500/525 Vac 
(kA rms) 690 Vac 

250Vdcl 

500Vde2.J 

Seivice breaki119 eapac:ily Ocs) % lc:u 
lnaulaVon Voltage V1 
Impulse Withstand VOitage v..,, 
Operational Voltage v. 
Sensor Rating In 
Ullllz.aUon Category -
Operations (Open-Close Cycf~) 

Without Current 

With Current 

25 65 100 125 150 25 65 100 125 150 25 65 100 125 150 25 65 100 125 150 

18 35 65 100 125 18 35 65 100 125 18 35 65 100 125 18 35 65 100 125 

18 35 65 100 125 18 35 65 100 125 18 35 65 100 125 18 35 65 ,100 125 

14 18 25 50 75 14 18 25 50 75 14 18 25 50 75 1 ◄ 18 25 50 75◄ 

- - - - 20 - - - - 20 - - - ... 20 - - - - 20 I 

- - - - - 20 20 20 20 - - - - - - - - - - -
- - - - - 20 20 20 20 - - - - - - - - - ..:. -
100% 100% 100% 100% 

750Vac 750Vac 750Vac 750Vac 

8kVac 8kVac 8kVac SkVac 
690Vac 690Vec 690Vac 690Vac 

150A 250A 400A 600A 

A A A A 

4000 5000 5000 5000 
4000 1000 1000 1000

) 
Protectloo and Measurements 

Short-ciN:Ult protection Magnetic only 

Thennal-magnetlo 

Electronic 

• II a • • D • • • • • II II • • • • D • • 
• • • • • • • • II II - - - - - - - - - -
• • • . • D • • II • • II II • D • • • D "Ovorload/short-clrcua 

vi.th neutral protedlan (OII-0.!'>-1-0SNJ$ aprotectJon • • • • • • • • • II • D • D • • • • II 

Yl4lll ground flrJlt prOC8dlon D • • • • • • • • • • • • • 
wi1h zone aeloccJve Jnterlocldng (ZS1 'f • • • • • • D • • • .. • • .. 

Display /J, v. f, P, E. THO measutements /trum,pl9ck:urrent 
mo:u:urement • • • II • • • • II • • II • • 

Front display module (FDM12t) • • B D " • " II • II e a ll • 
Operating assistance • • • • It II D • • • • • " • 

Options 
C01Jnlers • • • • • D • • • • • a • • 
Histories end alarms • • • D • a • • • II • • • II 

Metering Com • • It • • D • 111 • II • • • • 
Device et.ilus/control com a • II • • • • D • " '" • • • 

• • • • • • 
a • • • • " 
II • • • • • 
• • • • 8 " 
• • • • • • 
• .. .. • • • 
• • • • Q ,. 
• D • • • II 

• • " • • • 
Dimensions/ Weight I Connections 

Dimensions 3P 
{UnftMount) 
In. (mm) 

Height 

Width 

6.4 (153) 

4.1 (104) 

7.5 (191) 

4.1 (104) 

13.36 (340) 

5.51 (140) 

13.38 (340) 

5.51 (140) 

Depth 3.4 (85) 3.4 (86) 4.33 (110) 4.33 (110) 

Weight 3P • lb. (Kg) 4.8 (2.2) 5.3 (2.4) 13.2 (6.0) 13.7 (6.2) 

Connecllons / Termlnallons 

Unit Mount 

1-Une"' 
Rear Connecllon 

• 
• 
• 

•
• 
• 

• 
• 
!ll 

•
•
• 

Plug-In • a " D 

Orawout • a D • 
Optional Lugs II • II 0 

H 11nd J-freme breakers with Mlcroioglc"' trip units evaOable only with 3P. The HJ, HL and the J•Frame 2P breakers are 3P mOclules. 

2 DC not avanable 'M1h Powerf'act H, J or L•frame circuit breakera with Microloglc trip units. 

3 500 Vde speclfte catalog numbars, ungrounded UPS ,ystemc only. 

• lca lor 600 A L../reme circuit breaker at 525 V la 19 kA. 

C 2011-2012 Schnelder Electrlc 05/2012~G_!,JARED ' 
All Rights Reserved 

by Schneidar Eloctrlc 
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Powerl?act™ H-, J-, and L-Frame Circuit Breakers 
Circuit Breakers 

HI.. and J..fFrame Ca~alog Numbers 

Unit-Mount Circuit Brsaksr Catalog Numbers 

Table 12: PowerPact H-Frame 150 A Unit-Mount1 Thermal-Magnetic Circuit Breakers (600 Vac, 250 Vdc) with Factory 
Sealed Trip Unit (Suitable for Reverse Connection) 

Interrupting RatingFixed AC 
Magnetic TripCurrent J2 L20 G 

Rating@ 
40 C Standard Standard Standard Standard 

100%100%Hold Trip (80%) 100% Rated3 (80%) 100% Rated3 (80%) (80%) Rated3Rated3
Rated RatedRated Rated 

H-Frame, 150 A, 2P, 600 Vac 50/60Hz, 250 Vdc4 

15A 350A 750A HDL26015 HDL26015C HGL.26015 HGL26015C HJl.26015 

20A 350A 750A HDL26020 HOL26020C HGL26020 HGL26020C HJL26020 

25A 350A 750A HDL26025 HDL26025C HGL26025 HGL26025C HJL2602S 

30A 350A 750A HDL26030 HDL26030C HGL.26030 HGL2G030C HJL26030 

35A 400A 850A HDL26035 HDL2603SC HGL26035 HGL26035C HJL26035 

40A 400A 850A HDL26040 HOL26040C HGL26040 HGL26040C HJL26040 

45 A 400A 850A HDL26045 HOL26045C HGL26045 HGL26045C HJL26045 

50A 400 A 850A HDL26050 HOL260SOC HGL26050 HGL26050C HJL26050 

60A 800A 1450A HDL260GO HOL26060C HGL.26060 HGL26060C HJL26060 

70A 800 A 1450 A HOL.26070 HOL28070C HGL.26070 HGL26070C HJL26070 

BOA 800A 1450A HDL26080 HOL26080C HGL26080 HGL26080C HJL26060 

90A 800A 1450A HOL26090 HDL26090C HGL.26090 HGL26090C HJL.26090 

100 A 900A 1700A HDL26100 HOL26100C HGL.26100 HGL26100C HJL.26100 

110A 900A 1700A HDL26110 HOL26110C HGL26110 HGL26110C HJL26110 
125A 900A 1700A HDL26125 HOL26125C HGL26125 HGL26125C HJL.26125 

150A 900A 1700A HOL26150 HDL26150C HGL26150 HGL26150C HJL26150 

HJL2601SC HLL26015 HLL26015C 

HJL26020C HLL26020 HLL26020C 

HJL26025C HLL26025 HLL26025C 

HJL26030C HLL26030 HLL26030C 

HJL2603SC HLL.26035 HLL26035C 

HJL26040C HLL26040 HLL26040C 

HJL26045C HLL26045 HLL26045C 

HJL26050C HLL26050 HLL26050C 

HJL26060C HLL26060 HLL26060C 

HJL26070C HLL26070 HLL26070C 

HJL26080C HLL.26080 HLL26080C 

HJL26090C HLL26090 HLL26090C 

HJL26100C HLL26100 Hll26100C 

HJL26110C HLL26110 HLL26110C 

HJL26125C HLL.26125 HLL26125C 

HJL26150C HLL26150 HLL26150C 

H•Frame, 150 A, 3P, 600 Vac 50160Hz, 250 Vdc 

15A 350A 750A HDL36015 HOL36015C HGL36015 HGL3601SC 

&350A 750 A HDL36020 HOL36020C HGL3o020 HGL36020C 

~SA 350A 750A HOL.36025 HOL36025C HGL36025 HGL36025C 5 

30A 350A 750A HDL36030 HDL36030C HGL36030 HGL36030C ,i,all!iiiE 400A 850A HOL36035 HDL36035C HGL36035 HGL36035C 

40A 400A 850A HDL36040 HOL36040C HGL36040 HGL36040C HJL.36040 

45A 400A 850A HDL36045 HDL36045C HGL36045 HGL36045C HJL36045 

50A 400A 850 A HDL.36050 HDL36050C HGL~SOSO HGL36050C HJL.36050 

GOA 600A 1450A HDL36060 HOL36060C HGL36060 HGL36060C HJL36060 

70A 800A 1450A HOL36070 HOL36070C HGL36070 HGL36070C HJL36070 

80A 800A 1450A HDL36080 HOL36080C HGL.36080 HGL36080C HJL36080 

90A 800A 1450A HDL36090 HDL36090C HGL36090 HGL36090C HJL36090 

100A 900A 1700A HDL.36100 HDL36100C HGL.36100 HGL36100C HJL.36100 

110 A 900A 1700A HOL36110 HDL38110C HGL36110 HGL36110C HJL36110 

125A 900A 1700A HDL36125 HDL3612SC HGL36125 HGL36125C HJL.36125 

150A 900A 1700A HDL36150 HDL36150C HGL36150 HGL36150C HJL36150 
-· 

HJL36015C HLL36015 HLL36015C 

HJL36020C HLL36020 HLL36020C 

HJL36025C HLL36025 HLL36025C 

HJL36030C HL_L.36030 HLL36030C 

HJL36035C HLL.36035 HLL36035C 

HJL36040C HLL.36040 HLL36040C 

HJL36045C HLL.36045 HLL36045C 

HJL36050C HLL36050 HLL36050C 

HJL36060C HLL36060 HLL36060C 

HJL36070C HLL.36070 HLL36070C 

HJL36080C HLL.36080 HLL36080C 

HJL36090C HLL36090 HLL36090C 

HJL36100C HLL36100 HLL36100C 

HJL36110C HLL36110 HLL36110C 

HJL36125C HLL36125 HLL36125C 

HJL36150C HLL361SO HLL36150C 

I::- -•,--:--;,r,' • j 1 ' : . ,, • '< ' •i:: f."(, • / • ij 

2 UL Usted/CSA Coitlfied as current limiUng circuit breakers. 

3 100% rated circ\Jit breaker$ have oopper lugs and can be used wllh copper wire only. 

◄ HO and HG cuouil breaketS are UV& 2-pole construcUon. 

~---05/2012 © 2011-2012 Schneider Electric 
All Rights Reserved 

by Schnelder El • ctrlc 
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Product Data Sheet RJF36160CU44A 
Electronic Trip Circuit Breaker (R-Frame) 1600A, 
3-Pole, 100% Rated, LSIG, 600 Vac 

List Price $35,436.00 USD .. ' . . 
AvallabUity Stock It 

, 

em: This Item Is nonnally stocked In our distribution facility. 
, ' 

IMain Disconnect Breaker CB2AI 

Technical Characteristics 

• 

Sensor Rating 

Approvals 

General Application 

For Use With 

Circuit Breaker Type 

Marketing Trade Name 

Installed Rating Plug 

Frame Type 

Voltage Rating 

Mounting Type 

Circuit Breaker Rating 

Electronic Trip Unit 

Weight 

Interrupting Rating 

Number of Poles 

Rating Plug Range 

Tennlnal Type 

Trip Function 

WireS[ze 

Shipping and Ordering 

1600A 

UL Listed - CSA Certified - IEC Rated 

Provides overload and short circuit protection 

Panelboards and Switchboards 

Standard 

Powerpact 

TypeA 

R-Frame 

600Vac 

Unit Mount 

100% Rated 

Mlcrologic Ammeter Trip Unit (6.0A) 

52 Pounds 

100kA@240Vac - 65kA@480Vac - 25KA@600Vac 

3-Pole 

0.4A to 1A 
. ' 

No Lugs (Includes terminal nut kit for ON and OFF 

LSIG 

#3/0 to 600 AWG/kcrnil(AI/Cu) 
. , 

Category 01245 - Circuit Breakers, Electronic Trip, Type RGA, RJA & RLA, UL/CSA, Unit Mount 
, . 

Discount Schedule DE2 . ..~ 

GTIN 00785901278962 

Package Quantity 

Weight 751bs. . , 

Availability Code Stock Item: This Item is normally stocked in our distribution facility. . . 
Retumablllty y 

~ ~ 

Country of Origin us 

As standards, specifications, and designs change from time to time, please ask for confirmation of the information given in this document. 

Gene111ted: 11/17/201110:56:35 

0 2011 Schnelder Electrlc. All rig~ts reservad, Scb:.t1eider 
Ci#' Electric 

H-51 ■ 
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Mutalib Atekoja 
)

A From: Taylor\ Tracy A <TTaylor@ameren.com;,, 
W Sent: Monday, October 08, 2012 12:25 PM 

To: Moore, Lennie D; John Schulz; Mutalib Atekoja 
Subject RE: ~meren crabinet1 
Attachments: imageOOl Jpg 

fne switchgear is approvedl 

From: Moore, Lennie D 
Sent: Thursday, October 04, 2012 11:49 AM 
To: John Schulz; Mutalib Atekoja; Taylor, Tracy A 
Subject: RE: Ameren Cabinet 

Tracy Taylor is our power meterman and will be the authority on this. 

Tracy can you help them out? 

Thanks 

From: John Schulz [mailto:John@leanderconstructioninc.com] 
Sent: Tuesday, October 02, 2012 1:22 PM 

JTo: Moore, Lennie D; Mutalib Atekoja 
• Subject: FW: Ameren Cabinet 

Lennie, 

The Rice Lake switchgear needs Ameren approval. Mo is sending the information along with a letter for review. Please 
forward/process so we have everyone's approval. 

Than~you 

John E . Schulz,Jr 
Vice President ofProject Management 
Leander Construction, Inc. 
Box345 

1Canton, IL 61520 
• (309) 647-7400 phone 

(309) 647-7401 fax 
(309) 357-0627 cell 

1 

H-52 
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• 
P. 0. Box342 

S & K EQUIPMENT COMP ANY, Inc. 1243 Bayou Street 

... 'Wlien Qu,affty Counts ... Vincennes, IN 47591 
Ph (812) 886-0245 
Fx (812) 88_6-1211 

Sept.ember 28, 2012 S & K Job # 501-11 

Mutalib (Moe) Arekoja 330-253-1600 
SAF, Inc. 
130 E. Voris Street, Suite A 
Akron, OH 44311 

Re: Rice Lake Habitat Rehabilitation 
LaGrange Pool 
Fulton County, IL 

Dear Moe, 

• 
We will be providing the CT, PT service entrance cabinet for Ameren to bring their feed into. 

To dat.e, we have yet to confirm whether the cabinet as submitted meets their criteria. Attached 
are the submittal cut sheets. Please forward onto Ameren for consideration, and approval. Note, 
we will not release to production until we have their approval. 

Should additional information be requ ired or questions arise please do not hesitate to call 

Sincerely, 

Steven Gott 

Attachments 

Cc: Mike Carney - Flow technics, Inc . 

• 
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A z 

Bi 

~ 

~ 

B 

BARS 
AMPS PERPH. BUSSIZ.E 

1600 2 0.25X3.25 
2000 2 0.25X4.0 
2500 2 0.2'-VS.O 
3000 2 0.25X6.0 
4000 3 0.25X6.0 

JMPS JMPR WIDTH MIN DEPTH DEPTH 

PER PH. SIZE w MIN MINW/0 
W/MAIN MAIN 

2 0.25X3.25 36 36 36 
2 0.25X4.0 36 36 36 
2 0.25X5.0 36 36 36 
3 0.25X5.0 42 48 36 
4 _ _o.2sxs.o 42 ---

48 36 

~-sor- I a.25 ,I 

~ 

1. FRONT OF 36" 'MDE CT AND PT COMPARTMENTS 
ARE ENCLOSED BY A SINGLE DOOR OR DOUBLE 
DOORS FOR 42' \IVIDE COMPARTMENTS. DOORS 
ARE TO BE HINGED ON THE S1DE AND EQUIPPED 
WITH A SEALING HASP FOR A PADLOCK TYPE SEAL 

2. CT AND PT COMPARTMENTS ARE FULLY SARRIEREO. 

3. TOP FEED erANO PT COMPARTMENTS SHOWN. 
INVERT FOR BOTTOM FEED. 

t :j ~B 
r :o SECTION 

[J~rh\7 
0.28 THICKGLASTIC~ 

4. THIS SERVICE SECTION IS FOR USE ON: 
120 / 208 Y 3PH. 4W 
2TT / 480 Y 3 PH. 4W• PT COMPT REQ'O 

. ~w 

i~- ~=1--~-a -r~~ 
- -· - -_::= ~-::=;: 
.--.... --=-== ~ •--"v- I 
5.00 6.50 5.00 6.60 _5.00 

~!: j 

n .375TYP 

B 
6.53 

7.50 
15.00 '--ft-fHt-118 THICK VENTED 

SEE CT 
SUPPORT 
DETAIL 

IL=i ,:LJ :, iiE CT SUPPORT DETAIL 

,--l--------l'J~-1/16 THICK VENTEO 
GLASTIC BARRIER 

, ti II 1/4--20 TAPPED HOLE WITH 
LUG TO ACCOMODATE #10 
WIRE ON ALL PHASES AND 
NElJTRAL 

A ~I II INCOMING CABLE 
TERMJNATION 

GLASTIC BARRIER 
8 
oi 

,..,.,..-,_----,,--------.= TI[f--~ 

.,_. I Elll-1/4THICKGLASTIC 
REAR BARRIER 

240 VA 3 PH. 3W 
480 VA 3 PH. 3W- PT COMPTREC'D 

PT COMPARTMENT REQIRED ONLY FOR 2n/48r:N AND 
480V SERVICE. PT COMPARTMENT MUST BE LOCATED 
DIRECTLY ABOVE OR BELOW THE CT COMPAITTMENT• 

5. PROVIDE TWO 1" MIN DIAMETER HOLES FOR ROUTING 
METER WIRING BETWEEN CT ANO PT COMPARTMENTS. 

8. PROVIDE GROUND LUG IN CT COMPARTMENT TO 
ACCEPT CUSTOMER #10 COPPER GROUND VI/IRE. LUG TO 
BE CONNECTED BY SQUARED TO THE S'MTCHBOARO 
GROUND. 

(4)0 .563 (2) n .563 

us lo1. .r ~ ~I 1--J'rl ~ 
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~~fil_ ~Uo o I 51 
NEUTRAL-dl I ' I • PU ~! , I . ..:,L___W--L
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TAP ~ I I I . I~ $5"" aooJ.ooAmps ·,.;i.Amos 1so0-2O00Am,s 

FRONT _·; , □ . t JUMPER DETAIL 
OF ·; • • i S h ..d POWER STYLE QED SWBD 1600-4000 AMPS 
sEcT10N A-A SECTION er u n uTY coMPARTMENT DRAWING <=ae• 
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T--bUs 
27.0 in 

91 ~50 
(232♦) 

~fW' (MO) 
Ull..!!T)' -

PT COMPAAJMENT 

SECT 1 

...____36.00---' 
,--·-· -- (91 ♦r· ---- -, 

ss 1 
36.00 
(914)

Uneup 
36.00 
(9t•J 

SWO:CHBOARQ GENERAL NOTES 
PBPPVCI PESCRIPiJQN st 8A"D.NGS 

Pone smtrn Dgtg 
480T/277V JP!I 4W 60H.r / J Pllosa Wyo 
Sorodly Gtounded 
System Shott C-,,1:.•1 C..n-e<ll RoUng: 651<-' RMS 
JrtCOll'ting Section t Coble Thra.igll \11<1 8otlJ>m Rigllt of LIMIIP 

aw, si,,t,m pgta 
1600A rin/Aluminum 4c Sil•er/~•r I.I®> a... 
(+) ,25Jr2.00 IN/GX,1 mm /II 8us 8Gf l'er ~/,-..ll'OI 
(1) ,2.sitt.50 IN/61138 mm Al C<ound Bua 

Enctoavm Qqtq
Type I Ftee Slond',ng 
Ei<\eric,- POM!t Cdor: Al'i'SI 49 
Front A<:cesslbil,ty Only Req,,ited 
Hondllng: Rolle,- & Ufling As$emb~ta 
uw;ty seolinQ ~ordwore inalalled tot unmeter,,d blJO COll'90'lnwtts 

l;JrtlmQt§d Sbll,lgJna Weigpt 
Shopping s.,,t t 865.00 lbs / 392..:SS kl)S 
Complete UMup 865.00 lb, / 392.36 !,gs 

Cqde Stgndgrdf
U.1.. Otaolronl 

Rating NoaltRlcrto11 
STl - Oeootront~ Soc:Uon &,s I 60QA 

PROQUCT !NfOBMATIQN 
tq-Wlriosl 

All wit1119 to bo Woellino Tool Wire type J: 

Jnstruqtlan Bulfetlna 
Role,enc,o 80043-05$ For H°"dlin9, l1>Glall0Uon, 
An.,no,1119, tntpe,;tion And Woint= lnfotmoUon 

Product AseMRPd89{0ptjgo• 

ENGUSli DIIIENSlONS: INCHES 

.I!. 
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P. O.Box342 
S & K EQUIPMENT COMPANY, Inc. 1243 Bayou Street 

... 'Wfum e_uality Counts ... Vincennes, IN 47591 
Ph (812) 886-0245 
Fx (812) 886-1211 

October 25, 2012 S & K Job # 501-11 

Mutalib (Moe) Atekoja 330-253-1600 
SAF, Inc. 
130 E. Voris Street, Suite A 
Akron, OH 44311 

Re: Rice Lake Habitat Rehabilitation 
LaGrange Pool 
Fulton County, IL 

Dear Moe, 

Please find attached supporting documentation regarding the amperage rating of the neutral 
bussing. Note that Schneider Corp (Sq D) states the neutral bus will be l 00% rated up to 1200 
amps and 50% at 1500 amps. Note the attachment reflects the size ofthe Neutral bus. It is 1.5" x 
.25" for 1200 amps for I 00% rating. 

Sq D furthers stated that in order for the actual drawing being changed, it must go through 
Square D Engineering. This process will take 4 weeks after the order is released for the actual 
construction drawings. These drawings will then reflect the verbiage. 

Should adrutional infonnation be required or questions arise please do not hesitate to call. 

Sincerely, 

Steven Gott 

Attachments 

Cc: Mike Camey - Flow technics, Inc. 

H-61 



FW: Q2C30736399 RJCE LAKE SWITCHBOARD - Yahoo! Mail Page I of 3 

Y.A.:Ei001eSMALL BUSINESS 

Thursday, August 30, 2012 1:42 PMFW: Q2C30736399 RICE LAKE SWITCHBOARD 
From: "Olde cannon" <dldu:@vesupply.com> 

To: kkod1@1ltek..us 

From: Dick Cannon [mailto:dickc@vesupply.com] 
Sent: Thursday, August 30, 2012 1:37 PM 
To: kkoch@altek.us 
Subject: FW: Q2O0736399 RICE lAKE SWITCHBOARD 

Hi Karl-

Ijust received the following response back from Square O. Apparently, above 1200A, they only offer a 50% rated 
bus. Let me know lfThe Corps requires any other documentation. 

Sincerely, 
Dick Cannon 
Valley Electric Supply 

From: debbie.broeckling@schneider-electrlc.com [mallto:debbie.broeckling@schneider-electric.coml 
Sent: Thursday, August 30, 2012 1:05 PM 
To: Dick cannon 
Subject: Re: Q2O0736399 RICE LAKE SWITCHBOARD 

Dick, 

Since this is 1600 amp bussing, we onJy have 50% neutral available -

1••···········--·····-····-···························--··--·--------·-······---···: "The neutral bus will be JOO percent rated/or main b11s ratings t!,ro11glt 1200 amps, anll 50 percer,tfor I 

: main b11s rati11gs f1bove 1200 amps." 
I t ···························--------·-·-·-------------------·-··-···--·--···--·-·-· 

Debbie Broeck.ling I Squal'9 D by Scbnelcler Electric f North Atn41rica Operations I Unit.d States I Quotations 
Phope: •317-5118-4726 I Fax: +8~372-1782 I 
Email: deb!)le.bfoeckltng@schnelder-elecirls,com I Sile: www.schnek1ef-eleebjc:.99m I Address: 12001 Ed 5 Paitwa~. FIS!lera, IN 46037 

··• PIQa,o ccnsider the envil0Ml9nt bel«e prin1ing !his e.fflll:l 

From: ''Dick cannon· <dlckcftvesuppw.com> 

To: «1ebbie.t>roec:kfir,g@/Uuct1neider..iec:tric.com> 

Date: 08/30/201211 :17 AM 

O2C30738399 RICE LAKE SWTCHBOARD Subject: 

http://us.mc28.mail.yahoo.com/mc/showMessage?mid=2_0_0_1_3072890_ALITimlAAXI... 8/30/2012 
H-62 
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Model 6 Motor Control Centers 
Application and General Information Incoming Devices 

3-Phase, 4-Wlre Systems 

If the motor control center contains only motor loads, and no future 4-wire loads are anticipated, it is 
not necessary to bring the neutral oonductor into the MCC. As an option, a neutral lug assembly 
(Figure 1 in "4-Wire Examples" on page 27) can be provided in the incoming main section to terminate 
a neutral conductor. Additional lugs can be added for connections to the neutral. 

\Mien 4-wlre loads are present In the MCC, solid neutral bussing (Figure 2 in "4-Wire Examples" on 
page 27) can be provided in individual sections and connected to pcovide a continuous neutral bar. A 
neutral lug termination option must be selected for the incoming main section when selecting solid 
neutral bus in the MCC. Lugs are not provided when selecting solid neutral bus, but holes are 
pre-drilled to accommodate user-mounted lugs. As an option, neutral conductors for loads can be 
connected to the MCC neutral bus via a neutral bus drop located in each vertical wireway for easy 
access (Figure 2 in '4-Wire Examples• on page 27). 

A special 12 in. neutral distribution unit (Figure 3 in "4-Wire Examples· on page 27) can be provided to 
terminate branch device neutral connections in 15 in. deep sections. Such branches should be located 
close to ttle main for easier Interconnections. A neutral lug termination option must be selected when 
selecting a neutral distribution unit. 

Ooscrlptlon Application Space (Inches) 
110-150 A main orbra,,cii 2 0 

175-250 A maln or branch 0 
300-400 A main or branch 3 0 
~50-800 A top localed rnai1'I btcaker 18 

G◄ 50-600A
Neulrlll 11.19 temvnllion 1 5 In. added to width 
(P<avldes termination for foUfth wire on 

800-800 A main switch or top locded lm11neh sw,1ch 
600-800 A bottom tocated 1>rat1cn sWitcn 0 

3-pti.se. 4-win: syslcm1) 1000-2000 A main or branch switch 
5 In. added to width 

800-2500 A main or bland! llteaker 
Sn Main Lug 

Compenment2, 600-2500 A main lugs 
3-phese, 4-wire 
system. peoe 18 

Neutral dislribwon unit ... 12 

600-&00 A (1)1.S in. x 0.25 in. c:u 
Newel rallnQ 1250 A max. 

Solid neulrel bus 5 
(20 In. deep sections reqiiml) 0 

max. 100% ratina is 1200 A 
1200-2500 A (2) 1,5 in. X 0.25 in. QI.I 

...•.....•..•. ...••..•.•'Nlil\rl!IWn~ ~ 11, ' • • - - - - - - - - - - -
(Pro111des vertleal eid~tion of solid neulral bus Provides vertical extension o/ sori<1 neullalbus Wo verical 0wiieway to facililate neu\ral connections from units. 
connecllons from units) 
lnlo vcrtlcal wireway to fo.cilitate neutral 

1 Neutrals in unils ma fadory-connec:ted when the neutral distribution option or neutrOI bus drop option ate cno&en. 

1 Except for Compac 6 unitt. 

' IM\en >35 kA SCCR ore!eetronie trip. an additional 6 In. or space is required on lop localed mains a11d an addillonlll 3 In. tor 
bottom locat•d mains and branches. 

4 Neutral dlstrlbulm units mus! go In the next a<ljaeenl sedlon on bottom feed lull 1ectic>n mains. 12 In. of addi,onai apaco is nol 
required on lop-feed, M secli<WI (72 In.) mains. 

s Not avallable wfth 1hrougtHlle-t>aek spllce. 
8 25 in. Wide sealon requked when used wtlll a cabled main or b<anclt breakerdevices (450--600 A brenchu and 400-800 A 

meins). Newel bUI drop la no1 avabble In seclions wi1h BOO A or larger top main or any branch breakers • or 60!1 A or large, top 
main or any bnandl cwllc:hes. How-. the 4-wlre Neutral Lug TerminaUon will be tactary-connGded lo the MCC ~utral and 
aclditJONI ho.a in dr1Ued for unit load neutrals on !he main/branch newel termination 

1 600-1200 A bottom enlry. fusible switch main ,.;n add 12 in. to unit height 

26 
0712009 ~ SQUARE 0 C 1997-2009 Schneider Elecific: 

All Rights Reserved 
by Schnelder £hccrlc 
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GENERAL NOTES 
Om 1 TIP< 8 W.rin9 

PRQPOCT CfSCRIPTION Nil RAOOGS 
PQIER S'l'SJBI om: 

WJY/2rN JPH 411 IOlt 
SIIOIIT CIACUIT AATIIC: 4.211A 
POWER ENTERS: MOin Sreour Tep Seclioll 5 
CONTROi. PowtR: l20Voc 

Ill$ S)'$IQ4 QAT.;; 
llAII IQ'.ZOIIIAI. 005: HOO Am, ~/r"' Plotld / 1.5' 

BUS 8ltl,CflG; Uu ~ 
YCRTIC11. eus: 600 M1p r.. Pto1.s ce,,.-
HO.IIIW. llJS: so Perwt Nlulrol 

:::r: HOR!ZONTAI. CAOU,._, BUS: .2&• X 1.0• (6.3.Sawn X 2$.4mlll) Ti• PkMd Copft' 
u,,,1, ~ O<oundtd To Swt"""~ 

MOSffif DMb; 
E~Cl.OSURC m>E: 20· O£lP Typo 1 
OT£Rl0R COJlR: Declrodepooitioft f1nlsh Al& 49 u""'" UOM City 
tl'ltltlOR COlOA: ~ rw.. tie 

SJBIR)IRf MOOmD0NS: 
G""""'IMl"II : llolos.dOI 
Rodont Bcnietl 1 
l.!oovol 8n Shulltr1 4.5 
fishlop, Sarrlffi 1,2,J,4,!,5 
eOOII V.'1>td 8us 4,5 
CClpjler Vri:ol Gtound &It 4,5 
Moot• ......t. 1 
Nowol 8us Oroj> 

flfflfNt l'Pifft• 
SIIPPING SPUT I 1: 760.00 lbs. ll44.74 Kg.) 
Slll'PING Sl'UT I 2: 760.00 lbs. (344.74 K9.) 
SHIPl'IIIO SA.II f 3: 7!50.00 Lbt. {344,74 K9.) 
SIIPPflCl 5l'UT f 4: 1500.00 Lbs, (680.40 Kg.) 
StfftlC SA.II f 5t 720.00 lk (328.59 Kg.} 
Tllt'l. lHII' IIEnfT ~X}: 4500.00lbs.!,041.20119,) 

PfQl&T6a'iFSPISr 
s.. u,..;1 root..-u 

-,..~,-T - ,_, 
- ,-:::r=T. 

The amperage on the Neutral Bus Is rated 
at 100% at 1200 amps and 509' at 1600 amps. 
This Is In material as there are no neutral loads 
on the system . 

.a iT"' N =Fil'a-~ 
~ 1 
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BARS 
AMPS PERPH. BUSSIZE 

1600 2 0.25X3.25 
2000 2 0.2.5X4.0 
2500 2 - iJ!.25X5.0

lfTJFJFTIITI7 I 3000 2 08i<6.0... ... . . . .. ... . . .. ..... 
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JMPR W1O11-IMIN 
DEPTH 

MIN 
SIZE w \/\I/MAN 

0.25X3.25 36 36 
0.2SX4.0 36 36 
0.25X5D 36 38 
025X5.0 42 "8 
0.2SXS.O ___42~ - ~e 

·= 8.26 
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0.28 THICK GlA$TIC 

CT SUPPORT DETAIL 

a 
ll! , 11 11..i:.- - - ---- --- .•... - -~-- ;.· "1.J.111 

1,• I"'u'.. oj
o:::Y.~~....:::L SECTION 

~--------l-1116TlilCKVE~ 
GlASTIC BARRIER 

,--------tillHill~1/4-20TAPPED HOLE WITH 
LUG TO ACCOMODATE #10 
WIRE ON ALL PHASES ANO 
NEUTRAL 

--41111-llfi- lNCOMING CABLE 
TERMINATION 

JMPS 
PERPH. 

2 
2 
2 
3 
4 

n .37STYP 

6.53 
B 

15.00 

SEE CT 
SUPPORT 1/4 THICK GlASTIC 

DETAI. REARBARRIE.R11r£::;:r~i;::,r--
NEUTRAL~::.~:.~,._"'-c:..:::::_-=:._:=-=-- -=-=-- ..iJ:ir~-

TAP 1113 THJCKALUMINUM--•~ VENTED BAARIER 

'--,ff-,H,l--t/8 THICK VENTED 

""-'-------..:lcll- GLASTIC BARRIER 

~ 

1. FRONT OF 311" WOE CT ANO PT COMPARlMENTS 
ARE ENCLOSED 'It( A SINGU: DOOR OR OOU9lE 
DOORS FOR 42" ~DE C()MPARTMEITTS. ~S 
ARE TO eeIIIHGCD OH ltlt SIOEAND EQUIPPED 
WITH A SEALING HASP FOR A PADLOCK TYPE S&.L 

2. CT AND PT COMPARTMENTS ARE FULLY SARRIERED. 

3. TOP FEED CTANO PT CQ.1PARTMENTS SHOWN. 
INVERT FO~ BOTTOM FEED. 

4. THIS SERVICE SECTION ISFOR USE ON: 
120/2011Y 3PH.4W 
277 / 480 Y 3 PH. 4W• PT COMPT REC'D 
240Vl> 3PH 3W 
460Vl> 3PH. 3W-PTCOMPTREO'D 

PT COMPARTMENT REOIREO ONLY FOR 'l:r7/40CIV ANO 
480V SERVICE. PT COMPARTMEMT MUST BE LOCATED 
OIRECTLY ABOVE OR 8ELOWTHECTCOMPARTI,IENT. 

5. PROVIDE l'N0 1" MIN DIA/,lereR HOLES FOR ROUTING 
METER 'MRIHG BE'T'M$N CT ANO F'r COMPAR'IMENTS. 

8. PROVIDE GROUND UJG IN CT COMPARTMENTTO 
ACCEPT CUSTOMER 110 COPPER GROUND 'MRE. LUG TO 
BE CONNECTB> 8'f SQUARED TO THE SWITCHBOARD 
GROUND. 

8 
ai 

g 
oi 

2.50 

0 v ., 
.,~~I ~ 
'"r ..::L '" ,~ r,,. ~ ~ 

q q 
TOP AND BOTTOM 30004000 Amps 2500 Amps 1600-2000 Amps 

• FRONT . , JUMPER DETAIL 
DI •· • OF • • ~ POWER STYLE QED SWBO 1600-4000 AMPS = s,coo• A-A SECTION Sc_l;ie1der ,wrrco•""'""'"DRA""' 

c,Bectric N .... ber. 09FF2400P0H00 Re-.f<lon: ~h~ 
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P. 0. Box342 
S & K EQUIPMENT COMPANY, Inc. 1243 Bayou Street 

... When Quafity Counts ... Vincennes, IN 47591 
Ph (812) 886-0245 
Fx (812) 886-1211 

ITEMID DESCRIPTION MANUFACTURER PARTNUMBER SHEET 
IC-1 
IC-2 

INPUT CONTACTOR PUMP #1 
INPUT CONTACTOR PUMP #2 

Benshaw 
Benshaw 

RSC-800-U120 
RSC-800-U120 

X 
X 

IC-3 INPUT CONTACTOR PUMP #3 Benshaw RSC-800-U120 X 
T-1 CONTROL TRANSFORMER PUMP #1 MICRON B500BTZ13RBF X 
T-2 CONTROL TRANSFORMER PUMP #2 MICRON 8500BTZ13RBF X 
T-3 CONTROL TRANSFORMER PUMP #3 MICRON 8500BTZ13RBF X 

SSRV-1 SOLID STATE STARTER PUMP #1 BENSHAW R82-1-S-590A-18C X 
SSRV-2 SOLID STATE STARTER PUMP #2 BENSHAW RB2-1-S-590A-18C X 
SSRV-3 SOLID STATE STARTER PUMP #3 BENSHAW RB2-1-S-590A-18C X 
MCP-5A MAIN CIRCUIT BREAKER PUMP #1 SQUARED LIL36600 X 
MCP-6A MAIN CIRCUIT BREAKER PUMP #2 SQUARED LIL36600 X 
MCP-7A MAIN CIRCUIT BREAKER PUMP #3 SQUARED LIL36600 X 
ETM-1 ELAPSED TIME METER PUMP #1 CRAMER 10063 X 
ETM-2 
ETM-3 

ELAPSED TIME METER PUMP #2 
ELAPSED TIME METER PUMP #3 

CRAMER 
CRAMER 

10063 
10063 

X 
X 

PC-1 PUMP CONTROLLER PUMP #1 ALLEN BRADLEY 1763-L 16BWA X 
PCEX-1 ANALOG MODULE PUMP #1 ALLEN BRADLEY 1762-IF4 X 

PC-2 PUMP CONTROLLER PUMP #2 ALLEN BRADLEY 1763-L 16BWA X 
PCEX-2 ANALOG MODULE PUMP #2 ALLEN BRADLEY 1762-IF4 X 

PC-3 PUMP CONTROLLER PUMP #3 ALLEN BRADLEY 1763-L 16BWA X 
PCEX-3 ANALOG MODULE PUMP #3 ALLEN BRADLEY 1762-IF4 X 
PCM-1 PUMP CONTROLLER MONITOR PUMP #1 EZ AUTOMATION EZ-T6C-FS X 
PCM-2 PUMP CONTROLLER MONITOR PUMP #2 EZ AUTOMATION EZ-T6C-FS X 
PCM-3 PUMP CONTROLLER MONITOR PUMP #3 EZ AUTOMATION EZ-T6C-FS X 
CR1-1 CONTROL RELAY 1 PUMP #1 FINDER 56.34.8.1200040 X 
CR1-2 CONTROL RELAY 2 PUMP #1 FINDER 56.34.8.1200040 X 
CR1-3 CONTROL RELAY 3 PUMP #1 FINDER 56.34.8.1200040 X 
CR1-4 
CR1-5 
CR1-6 

CONTROL RELAY 4 PUMP #1 
CONTROL RELAY 5 PUMP #1 
CONTROL RELAY 6 PUMP #1 

FINDER 
FINDER 
FINDER 

56.34.8.1200040 
56.34.8.1200040 
56.34.8.1200040 

X 
X 
X 

CR1-7 CONTROL RELAY 7 PUMP #1 FINDER 56.34.8 .1200040 X 
CR1-8 CONTROL RELAY 8 PUMP #1 FINDER 56.34.8.1200040 X 
CR2-1 CONTROL RELAY 1 PUMP #2 FINDER 56.34.8.1200040 X 
CR2-2 CONTROL RELAY 2 PUMP #2 FINDER 56.34.8.1200040 X 
CR2-3 CONTROL RELAY 3 PUMP #2 FINDER 56.34.8.1200040 X 
CR2-4 CONTROL RELAY 4 PUMP #2 FINDER 56.34.8.1200040 X 
CR2-5 CONTROL RELAY 5 PUMP #2 FINDER 56.34.8.1200040 X 
CR2-6 
CR2-7 
CR2-8 

CONTROL RELAY 6 PUMP #2 
CONTROL RELAY 7 PUMP #2 
CONTROL RELAY 8 PUMP #2 

FINDER 
FINDER 
FINDER 

56.34.8.1200040 
56.34.8.1200040 
56.34.8.1200040 

X 
X 
X 

CR3-1 CONTROL RELAY 1 PUMP #3 FINDER 56.34.8.1200040 X 
CR3-2 CONTROL RELAY 2 PUMP #3 FINDER 56.34.8.1200040 X 
CR3-3 CONTROL RELAY 3 PUMP #3 FINDER 56.34.8.1200040 X 
CR3-4 CONTROL RELAY 4 PUMP#3 FINDER 56.34.8.1200040 X 
CR3-5 CONTROL RELAY 5 PUMP #3 FINDER 56.34.8.1200040 X 
CR3-6 CONTROL RELAY 6 PUMP #3 FINDER 56.34.8.1200040 X 
CR3-7 CONTROL RELAY 7 PUMP #3 FINDER 56.34.8.1200040 X 
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CR3-8 CONTROL RELAY 8 PUMP #3 FINDER 56.34.8.1200040 X 
RRC CONTROL RELAY RETAINING CLIPS FINDER 094.91.3 X 
CRB CONTROL RELAY COMMON BASE FINDER 96.04 X 

SLR1-1 SEAL LEAK RELAY #1 TOP CHAMBER FINDER 55.34.9.024.0040 X 
SLR1-2 SEAL LEAK RELAY #1 MOTOR CHAMBER FINDER 55.34.9.024.0040 X 
SLR3-3 SEAL LEAK RELAY #1 LOWER CHAMBER FINDER 55.34.9.024.0040 X 
SLR2-1 SEAL LEAK RELAY #2 TOP CHAMBER FINDER 55.34.9.024.0040 X 
SLR2-2 SEAL LEAK RELAY #2 MOTOR CHAMBER FINDER 55.34.9 .024.0040 X 
SLR2-3 SEAL LEAK RELAY #2 LOWER CHAMBER FINDER 55.34.9.024.0040 X 
SLR3-1 SEAL LEAK RELAY #3 TOP CHAMBER FINDER 55.34.9 .024.0040 X 
SLR3-2 SEAL LEAK RELAY #3 MOTOR CHAMBER FINDER 55.34 .9 .024.0040 X 
SLR3-3 SEAL LEAK RELAY #3 LOWER CHAMBER FINDER 55.34.9 .024.0040 X 
SLR-B CONTROL RELAY BASE FINDER 94.04 X 
RRC CONTROL RELAY RETAINING CLIPS FINDER 094.91 .3 X 

TD1-1 TIME DELAY RELAY 1 PUMP #1 FINDER 88.02 X 
TD1-2 TIME DELAY RELAY 1 PUMP #2 FINDER 88.02 X 
TD1-3 TIME DELAY RELAY 1 PUMP #3 FINDER 88.02 X 
TDB TIME DELAY RELAY COMMON BASE FINDER 90.27 X 

PB1-1 START PUSH BUTTON PUMP #1 SQUARED 9001 KR1UH13 X 
PB1-2 STOP PUSH BUTTON PUMP #1 SQUARED 9001KR1 UH13 X 
PB1-3 RESET PUSH BUTTON PUMP #1 SQUARED 9001 KR1UH13 X 
PB2-1 START PUSH BUTTON PUMP #2 SQUARED 9001 KR1UH13 X 
PB2-2 STOP PUSH BUTTON PUMP #2 SQUARED 9001KR1UH13 X 
PB2-3 RESET PUSH BUTTON PUMP #2 SQUARED 9001KR1UH13 X 
PB3-1 START PUSH BUTTON PUMP #3 SQUARED 9001 KR1UH13 X 
PB3-2 STOP PUSH BUTTON PUMP #3 SQUARED 9001 KR1UH13 X 
PB3-3 RESET PUSH BUTTON PUMP #3 SQUARED 9001 KR1UH13 X 
PL1-1 CALLED PILOT LIGHT PUMP #1 SQUARED 9001KM38LL X 
PL2-1 LOW LEVEL PILOT LIGHT PUMP #1 SQUARED 9001KM38LY X 
PL3-1 RUNNING PILOT LIGHT PUMP #1 SQUARED 9001KM38LR X 
PL4-1 ENABLED PILOT LIGHT PUMP #1 SQUARED 9001KM38LW X 
PL5-1 STOPPED PILOT LIGHT PUMP #1 SQUARED 9001KM38LG X 
PL6-1 FAULT PILOT LIGHT PUMP #1 SQUARED 9001KM38LY X 
PL1-2 CALLED PILOT LIGHT PUMP #2 SQUARED 9001KM38LL X 
PL2-2 LOW LEVEL PILOT LIGHT PUMP #2 SQUARED 9001KM38LY X 
PL3-2 RUNNING PILOT LIGHT PUMP #2 SQUARED 9001KM38LR X 
PL4-2 ENABLED PILOT LIGHT PUMP #2 SQUARED 9001KM38LW X 
PL5-2 STOPPED PILOT LIGHT PUMP #2 SQUARED 9001KM38LG X 
PL6-2 FAULT PILOT LIGHT PUMP #2 SQUARED 9001KM38LY X 
PL1-3 CALLED PILOT LIGHT PUMP #3 SQUARED 9001KM38LL X 
PL2-3 LOW LEVEL PILOT LIGHT PUMP #3 SQUARED 9001KM38LY X 
PL3-3 RUNNING PILOT LIGHT PUMP #3 SQUARED 9001KM38LR X 
PL4-3 ENABLED PILOT LIGHT PUMP #3 SQUARED 9001KM38LW X 
PL5-3 STOPPED PILOT LIGHT PUMP #3 SQUARED 9001KM38LG X 
PL6-3 FAULT PILOT LIGHT PUMP #3 SQUARED 9001KM38LY X 
TB-1 CONTROL TERMINAL BLOCK PUMP #1 GENERAL ELECTRIC CR15182 X 
TB-2 CONTROL TERMINAL BLOCK PUMP #2 GENERAL ELECTRIC CR15182 X 
TB-3 CONTROL TERMINAL BLOCK PUMP #3 GENERAL ELECTRIC CR151B2 X 
PS-1 POWER SUPPLY PUMP #1 LOVATO PSL1M 060 24 X 
PS-2 POWER SUPPLY PUMP #2 LOVATO PSL1M 060 24 X 
PS-3 POWER SUPPLY PUMP #3 LOVATO PSL1M 060 24 X 

FU1-1 CONTROL FUSE PUMP #1 LITTLEFUSE CCMR-3 X 
FU2-1 CONTROL FUSE PUMP #1 LITTLEFUSE CCMR-3 X 
FU3-1 CONTROL FUSE PUMP #1 LITTLEFUSE CCMR-6 X 
FU1-2 CONTROL FUSE PUMP #2 LITTLEFUSE CCMR-3 X 

f FU2-2 CONTROL FUSE PUMP #2 LITTLEFUSE CCMR-3 X 
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FU3-2 CONTROL FUSE PUMP #2 LITTLEFUSE CCMR-6 X 
FU1-3 CONTROL FUSE PUMP #3 LITTLEFUSE CCMR-3 X 
FU2-3 CONTROL FUSE PUMP #3 LITTLEFUSE CCMR-3 X 
FU3-3 CONTROL FUSE PUMP #3 LITTLEFUSE CCMR-6 X 
CB2A MAIN MCC CIRCUIT BREAKER SQUARED RJF36160CU44A X 
CB3A CIRCUIT BREAKER SLOT 3A SQUARED 
CB3M CIRCUIT BREAKER SLOT 3M SQUARED HJA36035 X 
CB3O CIRCUIT BREAKER SLOT 30 SQUARED HJA36020 X 

SLM1-1 SEAL LEAK MONITOR ABS 61240170 X 
SLM1-2 SEAL LEAK MONITOR ABS 61240170 X 
SLM1-3 SEAL LEAK MONITOR ABS 61240170 X 
SLM2-1 SEAL LEAK MONITOR ABS 61240170 X 
SLM2-2 
SLM2-3 
SLM3-1 

SEAL LEAK MONITOR 
SEAL LEAK MONITOR 
SEAL LEAK MONITOR 

ABS 
ABS 
ABS 

61240170 
61240170 
61240170 

X 
X 
X 

SLM3-2 SEAL LEAK MONITOR ABS 61240170 X 
SLM3-3 SEAL LEAK MONITOR ABS 61240170 X 
SubT-1 SUBMERSIBLE TRANSDUCER KPSI 750-140 X 
SubT-2 SUBMERSIBLE TRANSDUCER KPSI 750-140 X 
SubT-3 SUBMERSIBLE TRANSDUCER KPSI 750-140 X 
HTR-1 CABINET HEATER wrrHERMOSTAT Electro-Flex EN2-12-P-040-D X 
HTR-2 CABINET HEATER wrrHERMOSTAT Electro-Flex EN2-12-P-040-D X 
HTR-3 CABINET HEATER wrrHERMOSTAT Electro-Flex EN2-12-P-040-D X 
HTR-4 CABINET HEATER wrrHERMOSTAT Electro-Flex EN2-12-P-040-D X 
HTR-5 CABINET HEATER wrrHERMOSTAT Electro-Flex EN2-12-P-040-D X 
HTR-6 CABINET HEATER wrrHERMOSTAT Electro-Flex EN2-12-P-040-D X 
HTR-7 CABINET HEATER wrrHERMOSTAT Electro-Flex EN2-12-P-040-D X 

SPARE PARTS 

CONTACTOR REBUILD KIT BENSHAW RSC-800 X 
CONTACTOR COIL BENSHAW RSC-C800-U120 X 

AUXILIARY CONTACT BLOCK BENSHAW RSC-100-800 X 
CONTROL RELAY 1 PUMP #1 FINDER 56.34.8.1200040 X 

SEAL LEAK RELAY FINDER 55.34.9.024.0040 X 
TIME DELAY RELAY 

CONTROL FUSE 
CONTROL FUSE 

FINDER 
LITTLEFUSE 
LITTLEFUSE 

88.02 
CCMR-3 
CCMR-6 

X 
X 
X 

SEAL LEAK MONITOR ABS 61240170 X 
PILOT LIGHT SQUARED 9001KM38L X 

ELAPSED TIME METER CRAMER 10063 X 
CONTROL TRANSFORMER MICRON B500BTZ13RBF X 

TOUCH UP PAINT AS REQUIRED 

H-75 



IInput Isolation Contactors IC-1 , IC-2 & IC-3 I 

Contactors - UL/ IEC QfEM:3) 
RSC SERIES 
660 VAC CONTACTORS 

RATINGS 

NEMA: Size 00 - 7 

IEC: 9- 800AMP 

UL: 1- 600 HP 

IECINEMA 
contactor highlights: 

I Benshaw contactors are used for 
controlling single and three phase 
motors and for switching resistive or 
inductive loads up to 660 VAC. 

The RediStartTM contactor line is built 
and tested to world leading electrical 
and mechanical standards. 

®~-
CE ® 
~ @

Rhelnland 

IEC 60947 

NEMA RSC·1S0 

!~ 
Size 

I. 
4 

~ □ 8 
f 

1 
I_,_ I♦ AC1•'11M 

AQ.•1-

Key Advantages: 
♦ World's longest electrical 

and mechanical lifespan 

♦ UL/CSA, IEC, NEMA, BS, 
EN, VDE ratings 

♦ Direct mount thermal 
overload relays 

♦ Full line of field installable, 
modularized accessories 

♦ Device marking strip 

♦ AC or DC coil options 

Guaranteed .. . for two fullyears. 
Only Benshaw has a two year guarantee. 
Every Henshaw Contactor is guaranteed for 
two full years. Other manufacturers limit their 
warranties to justone year. But at Benshaw, we believe 
that, because we build them better, we can guarantee 
them longer. We cal1 that "the Benshaw Promise." 

,, 'I 

Standard features: 

♦ Din rail mountable to 
85 amps 

♦ Full product family to 
800amps 

♦ Direct mount overload 
relays 

♦ Draw out cassette coils 
above 85 amps 

♦ Integral coil surge suppression 
above 85 amps 

♦ Low coil power consumption 

♦ Phase barriers supplied 
standard 

♦ Uni-directional mounting 

♦ Extremely long lifespan 

♦ Compact size 

♦ Unit identification marker 

RSC-9- 85 

♦ Finger proof design 

♦ DIN rail or screw 
mountable 

♦ Top/side mount accessories 

♦ Small physical size 

♦ Dual auxiliary contacts 
above 22A 

♦ Integral voltage barriers 

RSC-100~800 

♦ Draw out cassette type coil 

♦ Wide voltage range coils 

♦ Integral coil surge 
suppression 

♦ Dual auxiliary contacts 

'-
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STANDARD PRODUCTS 

Contactor Technical Information 

- • • - • - • illl□□□ IZJ--[!j•-• - .t. - ~ - .•-: . . . . . . . . . ... . -
Specification Contactor RSC RSC RSC RSC RSC RSC RSC RSC RSC RSC RSC RSC RSC RSC RSC RSC RSC RSI RSC 

Type 9 12 18 22 32 40 50 65 75 85 100 125 150 180 220 300 400 60II 800 
AC 1 Duty 20A 25A 30A 32A 50A 60A BOA 100A 110A 135A 160A 160A 210A 2.30A 275A 350A 450A 6601 840A 

200-240V 11A 13A 18A 22A 32A 40A 55A 65A 75A SSA 100A 125A 150A 180A 220A 300A 400A 630.I 800A 

AC 28 Duty 380-<440V 9A 12A 18A 22A 32A 40A 50A 60A 75A 85A 100A 12M 150A 180A 220A 300A 400A 630J 800A 
500-SSOV 7A 12A 13A 22A 28A 32A 43A 60A 64A 75A BOA 90A 140A 180A 200A 250A 350A SOOI 720A 

200-240V 11A 13A 18A 22A 32A 40A 55A 65A 75A BSA 105A 125A 150A 180A 250A 300A 400A 6301 800A 
IEC-947 

630,
AC 3 Duty 

380-440V 9A 12A 18A 22A 32A 40A 50A 65A 75A 85A 105A 12M 150A 180A 250A 300A 400A 800A 

500-550V 7A 12A 13A 22A 28A 32A 43A 60A 64A 75A BSA 90A 140A 180A 200A 250A 350A 500/ 720A 

690V SA 9A 9A 18A 21A 25A 33A 42A 47A 52A GSA 70A 100A 120A 150A 200A 300A 420J 630A 

AC 4 Duty 
200-220\J 8A 11A 18A 18A 20A 25A 3SA 50A SSA 65A 80A 93A 125A 150A 180A 220A 300A 4001 630A 

380-440V 6A 9A 9A 13A 17A 24A 32A 47A 52A 62A 75A 90A 110A 150A 180A 220A 300A 4001 630A 

115V(1PH) 0.5 0.5 1 2 2 3 3 5 5 7.5 7.5 10 15 15 15 

230V (1PH) 1 2 3 3 s 5 7.5 10 15 15 15 20 25 30 40 

Ul-508 MAX.HP 
208V(3Pli) 2 3 5 7.5 7.5 10 10 15 20 25 30 40 40 60 60 100 125 150 200 

240V(3PH) 2 3 s 7.5 10 10 15 20 25 30 30 40 50 60 75 100 150 200 250 

480V (3PH) 5 7.5 10 10 20 25 30 40 50 50 60 75 100 125 150 200 300 400 600 
600V (3PH) 7.5 10 15 15 20 25 30 40 50 50 60 75 100 125 150 200 300 400 600 

UL(ltn) 20A 25A 30A 32A 45A 50A 70A 80A 90A 100A 160A 160A 210A 230A 275A 350A 450A 6601 840A 

SIZf 00 0 1 1P 2 3 4 5 6 1 

115V (1PH) 0.33 1 2 3 3 7.5 

230V (1PH) l 3 3 5 7.5 15 

NEMA MAX.HP 200V(3PH) 1.5 3 7.5 10 25 40 75 150 250 

230V (3PH) 1.5 3 7.5 15 30 50 100 200 300 

4601575V (3PH) 2 5 10 25 50 100 200 400 600 

LIGHTING DUTY 12CHl90V 11A 13A 18A 22A 32A 40A 50A 6SA 75A SSA 105A 120A 150A 180A 250A ~ 400A 630J 800A 
RATED LIFE ELECTRICAL 250 250 250 250 200 200 200 200 200 200 100 100 100 100 100 100 50 50 50 
(Xl0,000) ME-CHANICAL 2500 2500 2500 2500 1500 1500 1000 1000 1000 1000 500 500 500 500 500 500 500 500 500 

INSULATION RATING 8000V 

AMBIENT TEMPERATURE RANGE -5 TO sere OPERATION, •40 TO ss·c STORAGE WITHOUT OEAATING 

OPERATING TIMES CLOSING ms 10-18150 11-20/50 16-25125 30-50 37..«l 45-60 45--68 6 ,-70 

OPENING ms 6-918-15 6-11W-15 9-16113-20 49-67 «-52 41-45 43-52 ◄ ,..55 
RESISTANCE TO SHOCK 50/ms OPERATION, SOg/ms MECHANIC.Al 

CONDUCTOR SIZE (MAX.) #10AWG ffAWG 14 #1 AWG LIMITED ONLY BY CRIMP SIZE 

SWITCHING FREQUENCY (OP/HR) AC3 1800 1800 1800 1800 1800 1800 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 12CM 1200 

INTERRUPT CURR. 0 '60VAC SKA SKA SKA SKA SKA SKA SKA SKA 10KA 10KA 10KA 10KA 10KA 10KA 10KA 18KA leKA 301<, 30KA 

MAXIMUMMAJ<E 240V,AC3 132 156 216 240 312 420 600 780 900 960 1050 1250 1500 1800 2500 3000 4000 63CM 8000 
CURRENT(A) 480V,ACJ 90 120 180 240 320 400 576 780 900 960 1050 1200 1500 1800 2500 3000 4000 6301 8000 

MAXIMUM BREAK 240V,AC3 110 130 180 200 260 350 500 650 750 800 1050 1250 1500 1800 2500 3000 4000 63CM 8000 
CURRENT (A) 480V, AC3 70 90 130 200 250 320 480 650 750 800 1050 1200 1500 1800 2500 3000 4000 83CM 8000-

I 

1 - 5 
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Contactor Coil Ratings 

• .,,., •. t 
'j OPERATIONAL VOLTAGE COIL CONSUMPTION 

220VAC 
110VDC 
110VAC 

(V~ 
INRUSH SEALEO-

95 8 2 75-85 55-65 73 11-18 6-9-· 
I 

95 9 2 141-156 105- 125 41 10-17 6-9 
9 9 60-75 15-35 82 45-55 8-15 
95 8 2 75-85 55-65 73 13-20 6-9 
95 9 2 150-165 110-130 41 11-19 6-10 

110VDC 9 9 60-75 15-35 82 45-55 8-15 
110VAC 220 17 5.5 68-78 40-50 154 16-25 9-16 

220 17 5 145-160 100-120 77 16-25 8-15 
220 5 65-80 15-35 46 20-30 13-20 
162 9.8 3.1 77 48 89 46-50 49-53 
298 12.3 4.4 77 48 56 37-41 47-52 
162 12.2 3 77 48 111 56-60 44-48 
298 12.3 4.4 77 48 56 37-41 47-52 
220 9.1 3.4 77 48 83 60 41 

11 .6 4.7 77 48 53 45 45 
4.4 43-47 

1-6 1 
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STANDARD PRODUCTS 

Contactor Part Number Assembler 

RSC 85 6AC120 

' 

Contactor IECAC3 NEMA 
Number Rating Rating 

9 9A 00 
12 12A 
18 18A - 0 Coll Part# Part# Part # 

22 22A 
Voltage AC60Hz ACSOHz AC50&60Hz 

24 6AC24 5AC24* NA
32 32A 1 
40 40A 

5AC48. 

50 50A 2 
6AC110**--

65 60A 
5AC208* 

6AC240 U120
75 75A 
85 85A 3 

277 6AC277 U300* 

380 6AC380 5AC380* U400*
105A.. 

125 120A 
400 6AC400 5AC400' U400" 

41 5 6AC415 5AC41S• U400*
150A 4 

180 180A 
480 6AC480 5AC480• U500 

600 !. s.&:caoo 5AC60o• usoo
220 250A 
300 300A 5 • These coils are special order. 
400 400A •• Dual rated 50/60Hz 
600 630A 6 For DC and other coils not listed 
800 800A 7 consult factory. 

60 hz coils may be de-rated by 16% for 
so hz operation. 
U120 coils are universal 100 - 240VAC / 
100 - 220VDC (100 - 400A frames only). 

• US00 coils are universal 440 - 600VAC. 

• 600 and 800 frame coils are 100 • 127VAC 
for U120. 

• For 600 and 800 contactors, 240V only, 
use U200. 

I 1.7 
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• 
c@usContactors - Ratings and Pricing LIST£0 

RSC SERIES 

I 
• 

--'CJ RSC-9-* 0.5 2 2 
~ RSC-12-• 25 0.5 2 3 3 
~ RSC-18-• 30 3 5 
-'?) RSC-22-• 32 22 2 3 7.5 
-11 RSC-32-· 50 32 17 20 
-/4; RSC-40-• 60 40 24 25 
-'{', RSC-so-• 80 50 32 30 
-1" RSC-65-• 100 65 47 
-'el RSC-75-• 110 75 52 
-"eJ RSC-85-• 135 85 
-/4j RSC-100-* 160 7.5 15 30 
-"e1 RSC-125-* 160 10 20 40 
-1) RSC-150-* 210 15 25 40 
-1, RSC-180-* 230 15 30 60 60 125 
-1, RSC-2 20·* 180 275 15 40 60 75 150 
-'L RS 220 350 100 100 200 

300 450 125 150 300 
400 660 150 200 400 

200V 230V 

J(ll RSC-9-• 00 1.5 1.5 2 
~ RSC-18-• 0 3 3 5 
~ RSC-32-• 1 7.5 7.5 10 

-'el RSC-so-· 2 10 15 25 
'1:l RSC-85-• 3 25 30 50 
4:1 RSC-150-• 4 40 50 100 
Ji, RSC-300-* 5 75 100 200 
Jr, -. 
-'el RSC-BOO-• 7 250 300 600 

15 1 
20 2 
25 2 
30 2 
40 2 
50 2 
60 2 
60 2 

2 
2 

2 

5 

10 2 

25 2 
50 2 

100 2 

200 2 

600 2 

$34.00 
$38.00 
$61.00 

1 $63.00 
2 $80.00 
2 $97.00 
2 S133.00 
2 $142.00 
2 $146.00 
2 $151:00 
2 $21 1.00 
2 S251 .00 

S314.00 
$477.00 
$574.00 
$742.00 

.00 

1 $34.00 

1 $61.00 

2 $80.00 

2 $133.00 

2 $151.00 

2 $314.00 

2 $742.00 

2 $1,903.00• . Add coll suffix. See page t-7 for CONTACTOR part number assembler . 

-1l Web stocked 
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STANDARD PRODUCTS 

Contactor Accessories 

' 

OPTIONAL CONTACTOR BOX LUG KITS 

•• • .- . . • • 
- - . 

(RSC-BT50 & RSC-BT85) 

0:1 RSC-BT50 1 4AWG-16 AWG $6.00 
~ RSC-BT85 

50 
1 2AWG-14AWG $7.0065-851 KIT =3 LUGS 

Ji) RSC-BT150 100-150 1 6AWG-250MCM $38.00 
-1J RSC-BT220 

FOR LINE 
OR LOAD 1 1AWG-350MCM $45.00180-400 

~.... ----,. ----- ·-- .11 '""' ca-- ·- ·• -·-- ·--(RSC-BT150 THROUGH 
RSC-BT800) ~ RSC·BT800 4/0-SOOMCM $125.00600-800 2 I 

I
I 

AUXILIARY CONTACT BLOCKS 

t I 

- . . ..• 
4 RSC-A2 TOP MOUNT (HEAD ON) RSC-9- 85 2 (1 N0/1NC) $10.00 
'1' RSC·A4 TOP MOUNT (HEAD ON) RSC-9-85 4 (2N0/2NC) $20.00 
4' RSC-A1 SIDE MOUNT (SIDE ON) RSC-9-85 2 (1N0/1 NC) $10.00 
-'i1l RSC-A100 SIDE MOUNT (SIDE ON) RSC-100-800 2 (1N0/1NC) $10.00 

SURGE SUPPRESSORS 

•• 
I - - . 

-'1:1 RSC·M048 VARISTOR 
A ,. 

-lfli RSC·M0240 VARISTOR 
"r RSC·AS48 RC + VARISTOR 
-'r RSC-AS125 AC + VARISTOR 
Jr ASG-AS240 AC+ VARISTOR 

•• • 

AC 24·48V 

AC 200·240V 
AC 24·48V 

AC 100·125V 
AC 200-240V 

·tNTACTOR 
: ~R1]~~\ 

RSC-9-800 

RSC-9-800 
RSC-9-85 
RSC-9-85 
RSC-9-85 

$8.00 ~ 
$8.00 

$12.00 
$12.00 
$12.00 

• RSC-100- 800 contactors have built-In surge suppression. 

-1J Web stocked 

I 1 . 9 
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STANDARD PRODUCTS 

Contactor Replacement Parts 

REPLACEMENT CONTACT KITS 

Jfj RSC-T100 
-/4:1 RSC-T125 
-1:i RSC·T150~----..i 
1, RSC·T180 
-1J RSC-T220 
"Cl RSC·T300 
-1J RSC-T400 

-1i RSC·T800 

. . .• 

EACH KIT INCLUDES: 
3 STATIONARY AND 3 MOVABLE 

CONTACTS 

(REPLACES All THREE PHASES 
OF ONE CONTACTOR) 

RSC-100 $175.00 
$225.00RSC-125 

RSC-150 S255.00 
RSC-180 $300.00 
RSC-220 $350.00 
RSC-300 $425.00 
RSC-400 $475.00 

RSC-800 $1 200.00 

-1J RSC·B125 RSC-100-125 $15.00 
~ RSC-B150 EACH KIT INCLU DES: RSC-150 $17.50 
~ RSC-B220 2 PHASE BARRIERS FOR LINE OR LOAD RSC-18~220 $20.00 
--ti RSC-B400 SIDE OF ONE CONTACTOR RSC-300-400 $25.00 
"t'J RSC-B800 RSC -600-800 $50.00 

CONTACTOR COILS 

• . ' •. . . 

-1'! RSC·C4o-• 
vri RSC·C22·DC·• 
✓t'I RSC-C40·DC 
4 RSC-C85-• 

AC 
DC 
DC 
AC 

RSC-9-40 
RSC-9-22 

RSC-32-40 
RSC-50-85 

$18.00 
$21.00 
$22.00 
$30.00 

-'?I RSC-C85-0C• DC RSC-50-85 $35.00 
-11 RSC-C150-• UNIVERSAL RSC-100-125-150 $150.00 
,1) RSC·C22Q-• UNIVERSAL RSC-180-220 $160.00 
'1l RSC-C400-• UNIVERSAL RSC-300-400 $250.00 
-1J Rsc-caoo-· AC RSC-600-800 $300.00 

• Refer to roil voltage page 1-7 for complete part number. 

• AC and DC colls are not interchangeable. 

~ Web stocked 

I 1 • 11 
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STANDARD PRODUCTS 

RSC Mounting Dimensions 
RSC-300~800 UNIVERSAL COILS 

• • I e 

RSC-300 
RSC-400 ••• RSC-300-100 : 9.201\0·~ .½ /~:-ho', 

• ~-

RSC-600 RSC-600~800 : 2.2 40kg 

RSC-800 

Circuit (RSC-300- 800) 
Diagram •1 •1 

~J ~J13 21 R/1 SfJ T/5 43 31 A1 A2 

01 > "J oJ olI01 [ I :i [ IO I [ I 1o!vvIo 
Lj 

I 0 ~ 
[ [ j Io

LJ
I 

14 22 Ul'l V/4 W/6 44 32 

With second auxiliary contact block 
• Dimensions are in mm (1 Inch~ 25.4 mm). 

I 1 - 1s 
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Control Circuit Transformers T-1 , T-2 & T-3 

IMPERVITRAN 

SIMPLY - THE MOST VERSATILE AV AJLABLE 
lmpemTRAN's feature-laden Series 2 design. Developed to 
adcmta ALL Cu$tomcr need$ with a product designed in a 
highly efficient manner. JrnpcniTRAN designs span over 3S 
years ofmarkcl lcadcmiip. 

UlJCSA or C.VL f•m!IJ U.11111 
•Ablolute 0.xfblllryofdesipt i>r 600 w~cl..prod0<1 

r.oy,oupu.1,.,. ,.u 
• Touat,QM101wncot,proofCON1n1ttlon 
•e.. ..,,..rwtl111-nd U,, ....ro..... 

r~tdtoa ltrma..tiom lastud ofJOWcr Jou.ts 

• Elim!nms cold IO!dtt joiol b<aba<, a..-condu<ti,ity 

• ~ides I lu,d,.5- RoHS coqipl•1 00-nstl'\lclloO 

Yu.,.. tttllllluJ labdl wltti llrc• tdmn•tJc 1.ruli.catoo 
• TmniMt desipoliora cltarl1.i.lble IO lb, lm!Jlltt 111d tedloldao 

• lndicoai llisnod wia lmniul """""' rorclariiy 

$£MS KrtW ,rnatnol ttrlps 1110 lntqnlp•noI Ille toll -bl• 
• Allov.w bm wlreaod "'1lliAol connecuoamc-. 
• E.milyadlplablelOdot, PIIUllpoM4 hcJcdm-c,-tools 

• Robust pl\)>lnl a,ppon loutad or"ll..,•a· ~ aonps 

late:an.l tttt:uo.ry ••u•Cla& pllt••• lr1mlenner top 
• AlloM lleld IIOdillnllan 10 block4')'1o primary t..sina 
• Reduces S.Wcount for laxd/~appt.iceliou 
• PtlMClcs -•lfflaplllfom for lddhio,ul hemt (DIN Rlil) 

St•!ld•nS str•p hnc.ktlJ or ~ftonal mountin, pl1te 
• f'nnma a ,..pc:rior weld rautt f« v,bn~i&u.n.t1tability 

• O&n commo" fflObntln& ltmplal• tmltl I wide ranac ofYOlttgea 
• Allan.ate: pit.lei 1vtil1.bJe fOt OEM volumes 

a,..10 covu klu available 

• Quidtlycon""'lble IO an lP,20 ur.ty lewl 
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CONTROL TRANSFORMERS 
GENERAL SPECl.FICATIONS: - SlYl..B: SERffiS 2 IMPERVITRAN STYLE: IMl'ERVITRAN (NOT SERIES 1) 
APPROVALS: UL/Cul FlI.E# E46323 APPROVALS: UL LISTED FILFJI E46323/ CSA APPROVED FILE# LR27533 
TEMP CLASS: 105"C/130°C TEMP CLASS: I0S"C/130"C/180°C 
VA SlZES: S0-1500 VA SIZES: 1000-5000 TERMINAL TORQUE: 
SUFFIX DESCRIPTION: ALL IMPERVITRAN PRODUCT 
''K" IN SUFFIX DENOTES INSTALLED SECONDARY FUSE CLIPS 
"R" IN SUFFIX DENOTES INSTALLED CLASS "CC" PRIMARY FUSE BLOCK S30A: 20 INCH-POUNDS 
lWO l..EITER SUFFIX "'TEMP CLASS IOSC >30A: 30 INCH-POUNDS 
THREE LETTERSUFFIX ENDING "f" -TEMP CLASS 130C 
THREE LETTER SUFFIX ENDl}-;G "R"• TEMP CLASS l80C 

CATALOG CATALOG CATALOG 
NUMBER NUMBER NUMBER 
CROUP "A" GROUP"C" GR01JP "I'" 

VOLTAGE: VOLTAGE: VOLTAGE: 
PRl: 220x440,230x460,240x480 PRI: 120x240 PRI: 208/277 

SEC: 110/115/120 SEC: 24 SEC: 120 
VA Al\1l'S VA AMPS VA AMPS 

BOSOBTZl3JK so 0.43 B0SOLP7JK so 2.08 BOS0MQISXK so 0.42 
B0S0BTZl3RB B0S0LP7RB BOS0MQlSRK 
B075BTZ13JK 75 0.65 B075LP7JK 75 3.13 B075MQISXK 15 0.63 
B07SBTZl3RB 8075LP7RB .807SMQ1SRK 
BIOOBTZl3JK 100 0.87 B100LP7JK 100 4.17 BIOOMQISXK 100 0.83 
BI00BTZ13RB B100LP7RB B100MQ15RK 
B150BTZ13JKF 150 1.30 B150LP7JKF 150 6.25 B150MQ15XKF ISO 1.25 
BISOBTll3RBF BIS0LP7RBF BISOMQISRICF 
B200BTZ13JKF 200 1.74 B2001.P7.IJ<F 200 8.33 B200MQ15XKF 200 1.67 
B200BTZl3RBF B200LP7RBF B200MQ15R.Kf 
B2S0BTZl3JKF 250 2.17 82S0LP71KF 250 10.42 B2SOMQISXKF 2S0 2.08 
B2S0BTZl3RBF B250LP7RBF B250MQISRKF 
B300BTZllJKF 300 2.61 B300LP7JKF 300 12.S0 8300MQ15XKF 300 2.50 
B300BTZ13RBF 8300LP7RBF B300MQISRKF 
B3S0BTZl3JKF 350 3.04 83S0LP7JKF 350 14.58 B3S0MQ1SXKF 350 2.92 

B3S0LP7RBF B350MQISRKF 
BSOOLP7JJ<.F 500 20.83 BSOOMQISXKF 500 4.17 
BSOOLP7RBF BSOOMQISRKF 
8750LP7JKF 750 31.25 B750MQ15XKF 750 6.2S 

l37S0BTZl3RBF B750LP7RBF B750MQ15RKF - BIK0BTZl3JKF 1000 8.70 
BJK0BTZIJRBF GROUP"G" 
BIKSBTZ13JKF ISOO 13.04 VOLTAGE: 
BIKSBTZ13RBF PRI: 208/230/460 
B2K0BTZI 311<H 2000 17.39 SEC: 115 
B2K0BTZl3RBH B0S0MBT13XK so 0.43 
B3K0BTZ13JXH 3000 26.09 B050MBTI 3RI< 
BSK0BTZ13JXR 5000 43.48 8075MBT13XK 75 0.65 

B075MBTl3RK 
GROUP "B" GROUP "E" B100MBT13XK 100 0.87 

VOLTAGE: VOLTAGE: BJO0MBTl3RK 
PRJ: 240x480 PR!: S50/575/600 BIS0MBTl3XKF ISO 1.30 

SEC: 24 SEC: 110/1 15/120 BIS0MBT13RKF 
B0S0PU7JK so 2.08 B050WZ13XK so 0.43 B200MBTl3XKF 200 1.74 
B050PU7RB B0S0WZl3RK. B200MBTl3RKF 
807SPU7JK 75 '.l .13 B07.SWZl3XK 75 0.65 B250MBT13XKF 2SO 2.17 
B07SPU7RB B075WZl3R.K B250MBTl3RKF 
BIOOPU7JK 100 4.17 BIOOWZJ3XK 100 0.87 B300MBT13XKF 300 2.61 
BIOOPU7RB BIOOWZJ3RK B300MBT13RKF 
BISOPU7JKF 150 6.25 BI.S0WZl3XI<F ISO 1.30 B350MBTl3XKF 350 3.04 
BISOPU7RBF BIS0WZl3RKF B3SOMBT13RKF 
B200PU7JKF 200 8.33 8200WZ13XI<F 200 1.74 BSOOMBTl3XI<F 500 4.35 
B200PU7RBF B200WZl3RKF BSOOMBT13RKF 
B250PU7JKF 2S0 10.42 B250WZ13XKF 250 2.17 B7SOMBTl3XKF 750 6.52 
B2S0PU7RBF B2S0WZl3RKF B750MBT13RKF 
B300PU7JKF 300 12.SO B300WZ13XKF 300 2.61 BIK0MBT13XI<F 1000 8.70 
B300PU7RBF 8300WZl3RKF BIK0MBTl3RKF 
B350PU7JKF 350 14.58 B350WZJ3XKF 350 3.04 BlKSMBT13XI<F 1500 13.04 
B3S0PU7RBF B3SOWZ13RKF BIIUMBTI JRKF 
BSOOPU7JKF S00 20.83 BSOOWZ13XKF 500 4.35 B2K0MBT13XKH 2000 17.39 
B500PU7RBF BSOOWZ13RKF B2KOMBT 13RKH 
B750PU7JK.F 750 31.2S B750WZ13XKF 7S0 6.52 B3KOMBTl3XXH 3000 26.09 
B7SOPU7RBF B750WZl3Rl<F B5KOMBTl3XXH 5000 43.48 

8 MICRON POWER DJ3UVERY 
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• 
New MX2 Control Technology 
NEXT GENERATION INTELLIGENT MOTOR CONTROL 

MX'BOARD 

OPTIONAL 
KEYPAD 

Standard Features: 

MX2 Control Highlights 

Toe new MX2 control technology 
from Bensbaw provides a powerful, 
flexible, intelligent low voltage motor 
control platform. MX1-based controls 
offer multiple, user selectable starting 
modes, an increased selection of 
configurable digital and analog I/O's, 
comprehensive built-in metering 
capabilities, unprecedented onboard 
protection and an easy to use, intuitive 
user interface. 

The new control board tenninal 
configuration-coupled with program­
mable burden CT settings- makes 
Benshaw's MX2 technology an 
excellent choice for a wide range 
of intelligent, soft start motor control 
applications. 

With more built-in starting 
modes ... more built-in protection 
features ... additional communi-
cations capabilities ... improved 
noise immunity ... a more complete 
user I/0 and CE compliance, 
Benshaw's new MX1-based low 
voltage motor controls raise the bar 
for intelligent, low-cost, soft start 
motor control. 

When you factor in our unique 
three-year factory warranty and 24n 
comprehensive technical support, 
we think you'll find Benshaw's 
MX:2-based controls to be the best 
value on the planet. 

♦ High perfonnance motor 
control with multiple starting 
modes built-in 

♦ Jogging 7 and 14% speed 
♦ 3 user configurable digital inputs 
♦ 2 fixed inputs for start and 

bypass confirm 
♦ 3 user configurable output relays 

and 1 fixed bypass confirm 
♦ User configurable analog I/0 
♦ Programmable burden CT settings 
♦ Residual ground fault 
♦ Advanced line / motor metering 
♦ DC braking light duty 
♦ Power stack thermistor 
♦ Data snapshot of each fault 
♦ Power up on start 
♦ 1OOOV capable 
♦ Energy saver 
♦ Remote keypad ready 
♦ CE, UL, CUL, NEMA 

compliance 
♦ Built-in self-testing (BIST) 
♦ Mod.Bus 485 plus expanded 

communications capabilities 
with optional bridges 
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Metering, continued: 
♦ LI - L2 voltage 
♦ L2 - L3 voltage 
♦ L3 - L I voltage 
♦ Overload% 
♦ Power factor 
♦ Watts 
♦ VA 
♦ VARS 
♦ KWhours 
♦ MWhours 
♦ Phase order 
♦ Line frequency 
♦ Analog input 
♦ Analog output 
♦ Run time - days 
♦ Run time - hours 
♦ # of starts 
♦ Tru Torque% 
♦ Power % 
♦ Peak staning current 
♦ Last starting duration 

3 Digital Inputs Configurable to: 

♦ Stop 

♦ Fault 
♦ Fault reset 
♦ Bypass/confirmation & inline 
♦ OLreset 
♦ Local/remote selection 
♦ Heater enable 
♦ Heater disable 
♦ Dual ramp selection 
♦ l dedicated start input 
♦ l dedicated bypass 

3 Relay Outputs Configurable to: 
♦ Starter off 

♦ Faulted fail safe and non fail safe 
♦ Running 
♦ Uptospeed 
♦ Alarm condition 
♦ Ready condition 

• Locked out 
♦ Over current trip 
♦ Under current trip 
♦ OLalann 
♦ Shunt trip fail safe and non fail safe 
♦ Ground fault 

Relay Outputs, continued: 
♦ Energy saver indication 
♦ Heating indication 
♦ Slow speed forward/reverse 
♦ DCbraking 
♦ Cooling fan 
♦ I fixed bypass 

1 Analog 4-20mA / 0-10Vdc 
Input Configurable to: 
♦ Trip high level 
♦ Trip low level 

1 Analog 4-20mA / 0-10Vdc 
Output Configurable to: 
♦ Current (0-200%/0-800%) 

♦ Voltage (0-150%) 
♦ OL (0-150%) 
♦ KW(O-l0Kw/0-I00Kw) 
♦ MW(0-1 Mw) 
♦ Analog input (0-100%) 
♦ Firing (0-100%) 
♦ Calibration 

User Interface: 
♦ Standard board-mounted LED 

interface 

♦ Optional remote mount LCD display I
- Set/examine operating parameters 
- View status information 
- View line current, voltage and 

frequency in real time 
- Start and stop the solid state starter 

1 Communication Port 

♦ ModBus 
♦ RS485 
♦ Communication bridges: 

- Profibus 
- Ethernet 
- Devicenet 
- LON Works 
- Can Bus 

Advanced Functionality: 

♦ Dual ramp selection 

♦ Adjustable kick current 
♦ Programmable decel modes 
♦ LV BIST test (built-in self test) 

I s-s 

-

STANDARD PRODUCTS 

MX2 Control Features 

Multiple Starting Modes: 
♦ Voltage ramp 

♦ Current ramp 
- Adjustable initial current 
- Adjustable maximum current 
- Adjustable ramp time 

♦ Torque ramp (True Torque) 
- Adjustable initial torque 
- Adjustable maximum torque 
- Adjustable ramp time 

♦ Power ramp 
- Adjustable initial torque 
- Adjustable maximum torque 
- Adjustable ramp time 

♦ Linear/tach feedback control 
♦ Jogging 7 and 14% speed 

Motor Protection: 
♦ Motor thermal overload 

♦ Independent starting and 
running OL's 

♦ Up to speed timer exceeded 
♦ Low line voltage 
♦ Low line frequency 
♦ High line frequency 
♦ Phase reversal 
♦ Phase loss 
♦ Instantaneous overcurrent 
♦ Overcurrent 
♦ Undercurrent 
♦ Cw::rent imbalance 
♦ Ground fault residual 
♦ Shorted SCR 
♦ Disconnect fault 
♦ Joline contactor fault 
♦ Control power low 
♦ Stack over temperature 

Metering: 
♦ +/- 2% accuracy 

♦ Average current 
♦ LI current 
♦ L2 current 
♦ L3 current 
♦ Current imbalance o/o 
♦ Growi_d fault amps/residual - ♦ Average volts 
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2.1 

2 - TECHNICAL SPECIFICATIONS 

Technical Specifications 

General Information 

Tho physical specifications of tho starter vary depending upon ils configuration. The applicable motor current dctennines the 
configwution and its specific application rcquimnents. 
Speclflcation$ are subject to change wllbout notice. 

This document covers the control elcctronica and several power sections: 
2

• MX. control c:ird 
• RB Power Stacks with Bypass, Integral and Separate 
• RC Power Stacks, Continuous operation, NO byPUs 

Electrical Ratings 

2.2 Electrical Ratings 
1.1.1 Tenni1taJ Poiots and Functloas 

Table 1: Termlnals 

Terminal 
Funcdon Block Terml.oaJ Numbu Description 

Control Power TBI o. around 96 - 144 VAC input, S0/60 Hz 
N, 120VAC nculnll 4SVA required for control card 
N, 120VACIIWlnll 
L. 120VAC line 
L, l20VAC line 

Relay I (RI) 1112 NO I:Normally Open Conta<:t Relay Output, SPOT form C 
RC l:Common NO Cootatt (rulldvc) NC Conuc1(rulsdvt) 
NC I: Normally Closed Contut SA ar250VAC 3Alll2$0VAC 

SAat 125VAC JAAI 125VAC 
5Aa130VOC 3Aot30VOC 
12S0VA 750VA 

Relay 2 (R2) TB2 NO'.?: Nonmlly Open Coullet Relay Output, SPOT form C 
RC2: Common Contact NO Contact (rttladve) NC Coot1ct(tt1bttve) 
NC2. Normally Closed Cootact SAat2S0VAC 3A at 250VAC 

SA at 125VAC 3A at l2SVAC 
SAat30VDC 3Aa!30VOC 
1250VA 7S0VA 

Relay 3 (IU) TB2 NO3: Normally Open Cootact I0AatlS0VAC 
RCJ: Common Contact lOAat 125VAC 
NCJ: Normally Chued Contact 10Aat30VOC 

2SOOVA 

Digital lnpllts TB3 I: S1&11 120VAC digital input 
2: Dll 2500V optl<al lsolarion 
3: Dll 4mA cwreot draw 
4: D13 Off: 0-3SVAC 
S:Common On: 60•120VAC 

Serial Comm TB4 l:B+ Modbus RT\J Jedal ()()romunic:ation pon. 
2:A- RS-48S interface 
3:00M 19.2ltbaud iMXimUIU 

2SOOV l,ollliou 

Analot VO TBS l : Aln Power Input: 
2: Ain+ Voltage or Cwrent 
3:AiD• Vohaso: 0•I0VDC, 67KO Impedance 
4:Commoo Current: 0-20mA, soon imped,u,c,c 
5: Aout 
6:Comroon Output: 
7: Shield Volta&c or CwTc,,t 

Vohqe: 0-I0VOC, l20mA maximum 
CwTont: 0-20mA. 5000 load maximum 

Display RJ4S Door Mounted OisplayCoon=• 

JO 
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2 - TECHNICAL SPECIFICATIONS 

Table 1: Terminals 

Function 
Termlo•I 
Block TermJDlll Number Description 

SCR J6toJII \:Gate 
2: Cathode 

SCR gateConnections 

PbucC.T. Jtl !:CTI 
2:CTI 
3:cn 
4:CTl 
S:cn 
6:CTl 

Sec CT ConMCIOr 

W°'U'C Gauge: The tami,,a!sceo suppon 1- 14 AWGwin: orl-16 AWG wire or smaller. 

Torque Ralio1: The tcnninals on the cootrot cud haYe a torque ratina ofS.0-incb lb. or O.S6Nm. This MUST be foUowcd or dam;ige will OCC\lt ro lbe tcnninab. 

Refer to !he Control Card Layout on page 39. 

2.2.2 Measurements and Accuracies 

Table 2: M easurements and Accuracies 

Internal Measurements 

CT Inputs Conversion: True RMS, Sampling @ l.562kHz 
Range: l-6400A 

Line Voltage Inputs Conversion: True RMS, Sampling@ I .562kHz 
Range: IO0VAC to IOOOVAC 23 to 72 Hz 

Metering 
Current 
Voltage 

Watts 
Volts-Amps 
Watt-Hours 

PF 
Line Frequency 

Ground Fault 
Run Time 

Analog Input 
Analog Output 

0-40,000 Amps± 3% 
0 - 1250 Volts :1: 3% 
0-9,999MW ±5% 
0 -9,999 MVA± 5% 
0 - 10,000 MWb :1: 5% 
-0.01 to +0.01 (Lag & Lead) :1: 5% 
23 - 72 Hz:0.1 Hz 
5 - 100% FLA± 5% (Machine Protection) 
± 3 seconds per 24 hour period 
Accuracy± 3% offull scale (10 bit) 
Accuracy :1:2% of full scale ( 12 bit) 
X NOTE: Percent accuracy is percent of full scale ofthe given ranges, Current= Motor 
FLA, Voltage "' IOOOV, WattsNolts-Amps/Watt-Hours =Motor & Voltage range 

2.2.3 List ofMotor Protection Features 

• ANSI 19-Reduced Voltage Start 
• ANSI 27 / .59- Adjustable over/under vollagc proccction (Off or I to 40¾, time 0. I to 90.0 sec. in 0.1 see. intervals, 

independent overand under voltage levels) 
• ANSI 37 - Undcrcurreotdeu,ction (Offor .S to 100"/4 md timcO.I to 90.0 sec. in 0.1 sec. intervals) 
• ANSI 46-Current imbalance detection(Offor 5 to 40%) 
• ANSI 47 - Phase rotation (selectable ABC, CBA, Insensitive, or Single Pbase) 
• ANSI 48 - Adjustable up-tO•speed / stall timer (I to 900 sec. in I sec. intervals) 
• ANSI 50- 1.ostalltancow electronic overcurrcnt trip 
• ANSI 51 - Electronic motor overload (Off, class l to 40, separate starting and rwming curves available) 
• ANSI 51 - Ovcrc:WTcnt detection (Off or 50 to 800% and time 0.1 to 90.0 sec. in 0.1 sec. intervals) 
• ANSI 5 IO - Residual Ground fault detection (Offor 5 to I 00% of1notor FLA) 
• ANSI 74- Alann relay output available 
• ANSI 81 - Over / Under frequency 
• ANSI 86 - Overload lockout 
• Single Phase Protection 
• Shorted SCR detection 
• Mechanical Jam 

H-90 
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2 - TECHNICAL SPECIFICATIONS 

2.2.4 Solid State Motor Overload 
2

The MX2 control has an advanced 121 electronic motor overlo&d (OL) protection function. For optimal motor protection the MX control 
has forty standard NEMA style overload curves available for use. Sepante overloads can be programmed, one for a~eteratio:P and 
another for normal running operation. The overloads can be individual, the same or completdy disabled if necessaiy. The MX motor 
overload function also implements a NBMA based CIIITellt imbalance overload compensation, user adjustable hot and cold motor 
compensation and user adjustable exponential mooor cooling. 

Ftgure 2: Commonly Used Overload Curves 
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The motor overload will NOT trip when the cUJTent is less than motor Full Load Amps (FLA) • Service Factor (SF). 

The motor overload "pick up• point current is at motor Full Load Amps (FLA)• Service Factor (SF). 

The motor overload trip time will be reduced when there is a current imbalBJ1ce prMenL 

X NOTE: Refer to Theory of Operation, section 7.1 on page 134 for more motor overload details and a larger graph. 

Refer to http://www.bcnshaw.com/olcurves.html for an automated overload calculator. 

12 
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2 - TECHNICAL SPECIFICATIONS 

2.2.S CT Ratios 

Table 3: CT Rados 

CT Ratio 
Minimum FLA 

(Arms) 
Maximum FLA 

(Arms) 

72:1 
(4 wraps 288:1) 

4 16 

96: 1 
(3 wraps 288: l) 

5 21 

144:1 
(2 wraps 288: I) 

8 32 

288: 1 15 64 

864:1 45 190 

2640: 1 135 590 

3900:1 200 870 

5760:1 295 1285 

8000:1 410 1800 

14400:1 
(CT-CT combination) 

740 3200 

28800:1 
(CT-CT combination) 

1475 6400 

:le NOTE: See P78/FUN 03 (CT'Ratio) parameter on page 128 for more infonnation. 

Starter Power Ratings 

2.3 Starter Power Ratings 

Each RB2 model starter is rated for three different starting d1111es. For cumplc, astarter can operate a: 

300HP motor for a standard duty start (350% for 30 seconds) 

OT 

200HP for a heavy duty start (500% for 30 secoods) 

Or 

lS0HP motoc for a class 30 start (600"/4 for 30 seconds) 

Or 

4S0HP motor when conoected to the inside delta ofa motor for a clau 10 start (3S0¾ f.or 30 seconds) 

H-92 
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2 - TECHNICAL SPECIFICATIONS 

2.3.3 Severe Duty (600% current for 30 sec) Ratings 

Table 6: Severe Duty Horsepower Ratings 

Severe Duty (600¾ current for 30 seconds 125¾ Contlnuow) 

MODEL NUMBER NOMINAL 
AMPS 

HORSEPOWER RATING 

200-208V 230-240V 380-400V 440-480V 575-600V 

RB2- l -S-027 A-11C 24 5 1.5 10 15 20 

RB2-1-S-040A-l 1C 40 10 10 20 30 40 

RB2-l-S-052A-12C 45 10 15 25 30 40 

RB2- l-S-065A- l 2C 45 10 15 25 30 40 

RB2-1-S-077A-13C 45 10 15 25 30 40 

RB2-l-S-096A-13C 11 25 30 40 60 75 

RB2-l -S-125A-14C 105 30 40 60 75 100 

RB2-l-S-156A-14C 105 30 40 60 75 100 

RB2-1-S-180A-14C 105 30 40 60 75 100 

RB2-l-S-l 80A-15C 180 50 60 100 125 150 

RB2- l -S-240A-15C 180 50 60 100 125 150 

RB2-l-S-302A-15C 180 50 60 100 125 150 

RB2-l-S-361A-16C 210 60 75 125 150 200 

RB2-l-S-414A-17C 310 100 125 150 250 300 

RB2-l-S-477A-17C 310 100 125 150 250 300 

l>tl'l. I -~-"i I "iA . }7r 310 100 "" l"iO 2"i0 ".IM 

I RB2-l-S-590A-18C 515 150 200 300 450 500 

RB2-1-S-720A-19C 515 150 200 300 450 500 

RB2-l-S-838A-20C 515 150 200 300 450 500 

~ NOTE: Do not exceed Class 30 overlood setting. 

16 

H-93 

I 



      

Nomln•I 
u s•~ 

Nominal 115¾ 
Unit Unit C onne<:lion Type 

Mod.el Number Current 
Curn nt 

Current (A) Current (A) 
Withstand Withstand 

(A) 
Rating 

Inside Delta lllside Della RatJn11(KA) R■ tlng (KA) Line Load 
(A) Std. Faulr Hlgh.F1ulr 

RB_ l_027Al IC 27 31 . 48 s s Power Block1 Bus Tab' 

RB I 040A 11C 40 46 . 71 s 5 Power Block:1 Bus Tab' 

RB J OS2Al2C 52 60 . 93 JO JO Power Block2 Bus Tab' 

RB I 065Al2C 65 75 . 116 10 10 Power Bloclc1 Bus Tab' 

RB I 077A13C 77 89 . 137 10 JO BusTab3 BusTab3 

RB_ 1_096Al3C 96 110 . 171 10 10 Bus Tab1 Bus Tab' 

RB_1_12SA14C 125 144 194 223 18 30 Bus Tab4 BusTab4 

RB_1_156Al4C 156 179 242 278 18 30 Bus Tab4 BllsTab4 

RB I 180Al4C 180 207 279 321 18 30 Bus Tab4 BusTab4 

RB J 180A15C 180 207 279 321 30 6S BmTab4 BusTab4 

RB_1_240Al5C 240 276 372 428 30 65 Bus Tab4 BusTab4 

RB_l_302A1SC 302 347 468 538 30 65 Bus Tab• BusTab4 

RB 1_361A 16C 361 415 560 643 30 6S BusTab4 BusTab4 

RB I 4 14Al7C 4 14 476 642 738 42 6S Bus Tab• BusTab4 

RB_ l 477Al7C 477 549 739 850 42 65 Bus Tab4 BusTab4 

-- 'I /1!' 1 - • · --- r,r - --- -·- ·- u - - . - - . 
RB_ l S90A l8C 590 679 915 10S2 42 6S Bus Tab4 Bus Tab• 

AU_ J 1"-Ul'I.J. OV , ..v u ..u lllQ ,,.u., ... w -w• •~ -- , wu 

RB_l_838Al9C 838 964 1299 1494 42 65 BusTab4 Bus Tab• 

• Rating for Inside Delta Application 

J Power Block wire size#12-#4awg 

2 Power Bloct wire size#10./#Jawg 

3 Bus Tab with I bole ¼" diamcccr 

4 Bw Tab with NEMA2 bole pattern½" diameter¾" apart as defined by NEMAStadard CCI 

S For higher W C ratings, consult faclOJY 

Maximum Mulmum 
Allowable Fuse 

Fuse Size Circuit 
Class 

Current (A) 
Breaker Trip 
Rating (A) 

J/T{Rl()/RKS 4sno• 60/JO(r 

J/T/RK1/RIC5 70/IOO• JOO'ISO• 

J/T/RK.l/RK5 90/125° 12snoo• 

Jff/RKl/RK.5 I 10/175° 1sonso• 
J/T/RKJ /RKS 1251200• 175/300• 

J/T/R.Kl IRK.5 1so12so• 225/3.SO• 

J/T/RKJ/Rl(5 200/300• 300/450• 

1/T/RKl/R.KS 250/400• 350/600• 

J/T/RK1/RJ(5 300/450· 4sonoo• 
J/T/RKI/RJCS 300/450• 4S0/700• 

J/T/RK]/RK.5 400/600° 600/900• 

J/T/RK1/RKS/L 500/800• 10011100• 

J/f/RKl/RKS/L 600/900° 900/1300" 

ur 10011100• 1000/160o-

ur 800/1200• 1200/1800• 

r 

L 1000/1600° 14001'2000" 

... 1.1:VU/lovv 

L 1400'2000° 20000000-

Running Watt 
Loss, After 
Bypassed 

(W) 

49 

49.8 

SI 

53.7 

56 

59 

62 

66 

7 1 

7) 

15 

82 

92 
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165 
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2 - TECHNICAL SPECIFICATIONS 

2.3.8 RB2 Starter Control Power Requirements 

Table 8: RB2 Starter CPT VA Requirements 

Model Number 
Power 

Required 
(VA) 

Recommended 
Min. TX size 

Model Number 
Power 

Required 
(VA) 

Recommended 
Min. TX size 

RB2-l-S-027 A-11C 74 75 RB2-l-S-240A-15C 243 250 

RB2- l -S-040A-l!C 74 75 RB2-l-S-302A-15C 243 250 

RB2- l -S-052A-12C 111 125 RB2-I-S-361A-16C 243 250 

RB2-1-S-065A-12C 111 125 RB2-1-S-414A-17C 441 450 

RB2-l-S-077A-13C 111 125 RB2-I-S-477A-17C 441 450 

RB2-1-S-096A-13C lll 125 RB2-l-S-5l 'iA-l7C 441 "-"0 

RB2-1-S-125A-14C 131 150 I RB2-1-S-590A-18C 441 450 

RB2-1-S-156A-14C 243 250 RB2-l-S-720A-19C 441 450 

RB2-l -S-180A-14C 243 250 RB2-l -S-838A-20C 243 250 

2.3.9 RC2 Starter Control Power Requirements 

Table 9: RC2 Starter CPT VA Requirements 

Model Number 
Power 

Required 
(VA) 

Recommended 
Min. TX size 

Model Number 
Power 

Required 
(VA) 

Recommended 
Min. TX size 

RC2-l-S-027A-31C 45 75 RC2-l-S-240A-35C 123 150 

RC2-l -S-040A-3 l C 45 75 RC2-l-S-302A-35C 123 150 

RC2-l-S-052A-3 l C 45 75 RC2-l -S-361A-35C 201 250 

RC2- l -S-065A-32C 45 75 RC2-l -S-4 l 4A-35C 150 200 

RC2-l-S-077A-32C 45 75 RC2-l-S-477A-35C 225 350 

RC2-l-S-096A-33C 45 75 RC2-l-S-590A-35C 225 350 

RC2-l-S-124A-33C 45 75 RC2-l -S-720A-36C 225 350 

RC2- l-S-125A-34C 123 150 RC2-l-S-840A-19C 225 350 

RC2-l -S-1 56A-34C 123 150 RC2-l-S-960A-20C 225 350 

RC2-l-S-180A-34C 123 150 RC2-l-S-1200A-37C 285 350 

H-95 
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2 - TECHNICAL SPECIFICATIONS 

Figure S: RB2 414 - 838A 

- ----6 - ----, 
O--t--0 

A C 

E 

Model A 8 C D E F 

I RB2 414-590A 28.29 18.5 26.25 6 NIA 0.31 I 
RB2 720A 30.04 18.5 28 6 NIA 0.31 

RB2 838A 27.75 26.6 23.5 8.7 NIA 0.31 
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2 - TECHNICAL SPECIFICATIONS 

Environmental Conditions I-
2.5 Environmental Conditlons 

Table 10: Environmental Ratings 

Operating Temperatures -l0°C to +40°C (14°F to 104°F)enclosed 
-10°C to +50°C (14°F to 122°F)open 

Storage Temperatures -20°C to +70°C (-4°F to 155°F) 

Humidity 0% to 95% non condensing 

Altitude 1000m (3300ft) without derating 

Maximum Vibration 5.9m/s2 (l9.2ft/s2 
) [0.60] 

Cooling RC (Natural convection) 
RB (Bypassed) 

Altitude Derating I 
2.6 Altitude Derating 

Benshaw's starters are capable ofoperating at altitudes up to 3,300 feet (1000 meters) wilhout requiring altitude derating. Table 11 
provides the derating percentage to be considered when using a starter above 3,300 feet (1000 meters). 

Table 11: Altitude Deratlng 

Altitude Percent Derating (Amps) 

3300 Feet 1006 meters 0.0% 

4300 Feet 1311 meters 3.0% 

5300 Feet 1615 meters 6.0% 

6300 Feet 1920 meters 9.0% 

7300 Feet 2225 meters 12.0% 

8300 Feet 2530 meters 15.0% 

9300 Feet 2835 meters 18.0% 

For derating above 10,000 feet consult Benshaw Inc. 

2S 
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2 - TECHNICAL SPECIFICATIONS 

• Approvals 

2.7 Approvals 

MX
2 

Control Card is UL, cUL Recognized 

Certificate of Compliance 

2.8 Certificate of Compliance 

CE Mark, See Appendix D on page 200. 

• 
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3 - INSTALLATION 

Figure 9: Power Schematic for RB2 High BP 
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4- KEYPAD OPERATION 

Remote LCD Keypad and Display 

4.10 lx16 !«mote LCD Keypad 

Like the standard keypad, the remote LCD keypad has the same basic functions with enhancements that allow using plain text instead of 
codes and a menu structure instead ofa straight line ofparameters. 

Additional keys have been added, such as [START], [STOP}, Bild a [LEFT] arrow for moving the cursor around in the LCD display. 
Stanis indicators have been added, providing additional infonnation for the starter operation. 

The remote keypad isNEMA 13/IP6S when mounted directly on the door ofan enclosure with the correct gasket. 

Figure 13: Remote LCD Keypad 

Description of the LEDs on the Keypad 

4.11 Descrlptloo of the LEDs on the Keypad 

The keypad provides three LED indicators in addition to the 2x 16 character display. The LEDs provide starter status information. 

Table 17: Remote Keypad LED Functions 

LED State Indication 

STOP 
On Stopped 

Flashing Faulted 

RUN 
On RuMing and up-to-speed 

Flashing RuMing and not up-to-speed (ramping. decelerating, brake etc). 

Al.ARM Flashing Alarm condition exists. Ifcondition persists, a fault occurs. 

~ NOTE: By default, the [STOP] key is always active, regardless ofselected control source (Local Source and Remote Source 
parameters). It may be disabled though using the Keypad Stop Disable (P65 / I/O 18) parameter. For more information refer to the 
Keypad Stop Disable (P6S I f/0 18) parameter on page 121. 
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4 - KEYPAD OPERATION 

Description of the Keys on the Remote LCD Keypad 

4.12 Description of the Keys on the Remote LCD Keypad 

The [UP] arrow, [DOWN] IIITOW, [ENTER] and [MENU] keys on the LCD keypad perfon:n the same functions as the [UP], (DOWN], 
[ENTER] and (PARAM] keys on the standard keypad. Three keys have been added, with one of the keys serving a dual function. 

Table 18: Function ofthe Keys on the LCD Keypad 

Key Function 

. This key causes the starter to begin the start sequence. Tho direction is dependent on wiring and phase 
selection. . lJl order for this key to work, the Local Source (QST 04) parameter must be set to "Keypad" . I start I 

. Increase the value ofa numeric parameter . . Select the next value ofan enumerated parameter . 

rn . It scrolls forwar:d through a list ofparameters within a group (when the last parameter is displayed, it 
scrolls to the beginning of the list). . When a list of faults is displayed, it moves from one fault to the next. . When the starter is in the Operate Mode, pressing [UP] allows you to change wltlch group ofmeter 
values is monitored. 

. Decrease the value ofa numeric parameter . . Select the previous value ofanenumerated parameter . . It scrolls backward through a list ofparameters wilhin a group (when the first parameter is displayed, 
it scrolls to the end of the list). .[[] When a list offaults is displayed, it moves from one fault to the previous fault. . Wbeo the starter is in the Operate Mode, pressing [DOWN] allows you to change which group of 
meter values is monitored. . When editing a numeric parameter, the [LEFT] arrow key moves the cursor one digit to the left. If 
cursor is already at the most significant digit, it retumS to the least significant digit on the right . When in Menu mode, the [LEFT] IIITOW allows groups to be scrolled through in the opposite direction 
of the [MENU] Key.

[±] 
. Stores the change ofa value . . When in Fault History, [ENTER] key scrolls through infon:nation logged when a fault occurred . I enw J . When an alarm condition exists, [ENTER] scrolls through all active alarms . 

. . [MENU] scrolls between the operate screen and the available parameter groups . 

When viewing a parameter, pressing [MENU] jumps to the top of the menu.I menu I . When a parameter is being edited and (MENU] is pressed, the change is aborted and the parameter's 
old value is displayed. 

. The [STOP/RESET] key halts the operation of the starter (Stop~). . lfa fault has occWTed, the [STOP/RESET] key is used to clear the fault . . The [STOP/RESET) key always halts the operation of the starter if the control source is set to 
"Keypad•. If!he control source (QST 04/QST 05) is oot set to "Keypad", [STOP] key may be 
disabled using the Keypad Stop Disable (I/0 18) parameter. 

[;;]t 
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Product Data Sheet LIL36600 
MOLDED CASE CIRCUIT BREAKER 600V 600A 

[jj) SGUAAED 

by SchneideJ' Eloctrle 

List Price $13,949.00 USO 

Avallability Non-Stock Item: This Item Is not normally stocked In our distribution 
facility. 

Technical IPump Power Breakers MCP-1, MCP-2 & MCP-3 
Characteristics 

Shipping and Ordering 

00941 • Circuit Breakers, Thermal Magnetic, 600 Vac, Current Llmitlng, Type LIL. UL,Category 
Unit Mount 

Discount Schedule DE2 

GTIN 00785901717171 

Package Quantity 1 

Weight 281bs. 

Avallablllty Code Non-Stock Item: This Item is not normally stocked in our distribution facility. 

ReturnabRity y 

Country of Origin MX 

As standards, specifications. and designs change from time to time, please ask for confirmation of the informallon given In this document. 

Generated: 05/1812012 15:25:05 

e 2012 Schnelder Electric. AD rights ruerved. Scb,.t1eider 
t;;' Electric 
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PowerPact™ Circuit L-Frame Circuit Breakers 
tw Schnelcler ll•urlc Breakers Class 616 / Refer to Catalogs: 0616CT0801 

www..-chn•lcf.er◄1e"'trfc.u1 

➔ 
Table 7.47: L-Frame 600 A Circuit Breakers With Lugs and Factory-Sealed Electronic Trip Units Suitable for Reverse Con.nectionA* 

LI 

l(}t36250(C)U33X 5391.00 6211.00 5674.00 5538.00 9071,.00 10513.00 10511,00 12198.00 12088.00 1402B.OO AL400L61 K3V 

~ LSi lfL36400(C)ll33X 6391.00 6211.00 5674,00 6538.00 9071.00 10513.00 10511.00 12198.00 12088.00 14028.00 
( )L36600U33X 7673.00 80n.oo 11134.00 12430.00 14295.00 Al600t.S52K3t> 

Micrologic LSI 5.3A Le~x 6253.00 7073,00 6582.00 7445.00 9979,00 11420.00 11419.00 13105.00 13132.00 15071.00 
Anmeter () 3X BS35.00 8984.00 12041.00 133J7.00 16338.00 

Micrologic LSI 5.31: 400A 7200.00 8021.00 8443.00 12418.00 1Z41MO 14103.00 16218.00
Energy 600A 11483.00 14335.00 

AL6001.SS21<3o 
Microk,gic I.SIG 6.3A 400 A 8969.00 9441.00 13416.00 1341S.OO 15101.00 17366.00 
An-meter 600A 15333.00 

Mictologic
Energy 

9917.00 10439.00 14414.00 16099.00 

250A l( )L46250(C)U31X 5327.00 11233.00 5581.00 6530.00 8978.00 10501,00 10418.00 12189.00 11981.00 14017.00 AL400L61 K4V 

~=~ u 3.3 -IOOA l( )l.46400(C)U31 X 6227.00 6233.00 6481.00 7583.00 9878.00 11557.00 11318.00 13242.00 13016.00 16228.00 AL600LS52.K4"600A L()L~1X 8509.00 8884.00 11941.00 13237.00 1S229.00 

250A L( )L◄6250(C)U33X 5891.00 6796.00 6174.00 7123.00 9571.00 11098.00 11011.00 12783.00 12663.00 14700.00 AL400L61K4V
Mfcrologic LSI 3.3$ 400A L( )l.46400(C)U33X 12151.00 11911.00 13836.00 13698.00 15911,00S1anclasd 6791.00 7849.00 7074.00 8176.00 10471.00 AL600t.S52K4 Q600A L( )L46600U33X 9073.00 9477.00 12534.00 13830.00 15906.00 

Micrologie lSI S.l3A 400A Ll_ll46400(C)lM3X 7653.00 8711.00 7982.00 9083.00 11379.00 13058.00 12819.00 14743.00 14742.00 18954.00 
Ammefor 600A ( )U8600U43X 9935.00 10384.00 13441.00 14737.00 16948.00 

Micro1ogic LSI 5.3E 400A L( )lA6400(C)US3X 8600.00 9659.00 8979.00 10081.00 12376.00 14056.00 13816.00 15741.00 15888.00 18102.00
Ene,gy 600A L( )L46600U53X 10883.00 11382.00 14439.00 15735.00 16095.00 

A~"Micrclogfc I.SIG 6.3A 400A Lt_)L46400(C)U44X 9549,00 10607.00 9978.00 11079.00 13375.00 15054.00 14815.00 16739.00 17037.00 19250.00 
Anvneter 600A ( )lA6600U44X 11831.00 12380.00 15437.00 16733.00 19243.00 

Micrologic LSIG 6.3E 400A Lp1.◄~)ll54X 10497.00 1155$.00 1097$.00 12on.oo 14372.00 1605:l.OO 16t12.00 17791.00 18184.00 20460.00 
Energy 600A ()L4 US◄X 12n9.00 13379.00 16435,00 17731.00 20301.00 

" See Supplemontal Digest l)alle J.4 lor cin:uil brealcers wl!h field•lnlercha'1QCable trip 1.11i1s 
a For 100% ra1ed circuitbreakers (250 A and 400 A onf)I), add a "C" in Ille 91h cl>aracter place (for e,,ample, lGl.36400CIJ31 X) 
0 Cin:ua breakers wHh J, L, and R in1enuptrng ratings are UL certified"" curront imlting. 

3P cin:ult breal<erawith this 11ip unij can be u,ed lo< 2P applai.lioM.* 
V AIAOOL61K3 termlnalw1n>ranges are (1) 2 AWG-f;OO 1<cm1 CUo, 1)2 Al'l(H;OO kanll Al. 
$ AL&OOLS52K3 tormlnal wire range Is (2) 2Xl AWCHiOO kcml Al/CU. 

F'or appllcation, requlong corm11micatine &ea 1181111 7-49•• 
Table 7.48: Termination Options Table 7.49: Interrupting Ratings

Ill TonnlnatlM Op1;on 

A HJne (See Section 8) 

F Noluos 

L Lugs bo1h ends 

M l~ ON end, leminal nUI kl OFF end 
p LUQ$ OFF' end, terminal nu1 klt ON end 

NO Plug In 

00 Drawout 

so ReatCoooecied 

, 

tnterrupUog Rating · 

240Vac 251<A 651<A 100kA 1251<A 200kA 

480\lae 18kA 3SkA 65kA IOOl<A 200kA 

6001/ac 14kA 18kA 251<A 50kA 100kA 

l -Frame Circuil Breaker 
For factory-ilSlalled telmlnation, place te,mlnatioo letter 
in the Wrd block o11he circuit breaker catalog number. 

1L,G,t_31616101<M.li4A JCi 
Termination letter 

♦ For N and D Pricinl!, add tem,jnalion p,ielng on page 7-45 to price. For 
S pricing, add term,naUon pricin9 on Pll.98 7•◄ 110 price. 

Ao:essorios ...., ....... . ... ... . , ........... .... ...... ..page 7.39 
Op4ior,aJ l.u9s ;........... ... ...... .....................page 7-42 
Dimensions.................. . , ..................... .. .page 7-55 
Enclosurw., .... . ..... ....................... ...........paoe 7•56 

02012 S<:hneider Eleclric 7.25 
Alf Algh1s Renrved ~~ 
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PowerPactn. Circuit Mechanical Lugs 
Breaker Accessories Class s12/ Refer to Catalog 0612CT0101 b)'Sdme l,.._. ffu tdc: 

WW'#.tchntfdu◄ltctric::.u, 

Table 7.87: Meohanlcal Lug Kits for H-Frame end J-Frame Circuit Breakers• 

J-Frame l ug 

9 
3 113.00 
3 1$5.00 

250JO 3 314.00 
s.l 53.00 
s:J7,t24 2 

Table 7.~8: Mechanical Lug Kits for L-Frame Circuit Breakers ~ 
CJm,it B""1kar Applic.abon 

Oe-scr1µtlon -- S PriceNumber of Wtre1> K,t Cat.NoPer Lug end Wife Rango Ip~~ Per KitAR~~ Untl M01..1nt 1-Ll<t• 

r------~ ------·, 
AL4£IJU,1 K3 143.00250 3 X 3X Nl?~::.:~.. AL400L61K4 178.00X 4-~{) Al\,I.Jgslb<Usav.lth- 341.00<!00'600 3 X 3. AI.SOOl~K3orCuWue - (2) 'l/0 AWG-600 kl:rnil Al orCµ.. 4 •4a.ooX Al.EOOI.SS2K4-l-Frame lugs -

~ ' ~ /2) 310 AWG-500 kcml Alo, Q.I Al.600lFS:?1<3 3 831.00 
25(l/40() 

3 X X . ; ...3 X X CIJ400l61 K3(1) 2 AWG-500 kanl Al... (1)_2 AW- -X '"1K4 983.004
g:: ~~u.,,.... 400'600 3 X CU600l.SS.?K3 3 1832.00 

1410,Cu 
A 

\ I/ r, 600l.SS2K4 4 2:185.00 
I ·no'400'600 3 X X 1113/0AWG-600 karil Alo, Cu CU600LF5=> 

Table 7.89: Mechanical Lug Kits for M-Frame, P•Frame and R-Frame Circuit Breakers,, 

M- and P•Frame Lugs 
(800 A and below) 1 

3 416.00 
4 554.00 

AL800P71<• 3 464.00 
AL800P7K4• 4 602.00Alll'll'f AL1200P25K ♦ 3 378.00for AL«Ou wt,e 1200A 

AL1200P25KH 504.00P.Frame 
AL1200f>GKU♦ 3 m.oo 

All :100P6KU4 ♦ 4 10S8.00Lil~ AL1 P7KUt 3 1233.00
POJ'J,F'L 

AL1:IOOP7KUM 4 1635.00 
ALl200A53K 216.00

A.frame ' AL2500RK* 2 132.00 
100-lSOA 3 990.00 

3 1647.00
1.1G, MJ, PO, PJ, PL ~ 

A 3/0 AWG•SOO kcml 

1200A MG PG PJ PL 800-1200 A 
P-FrameLu~ 1200 A PG,P.\ PL S00-1200A(Above 800 A) 

R-r,wne 1200A HJne 
• OoK not •• onto ON •nd ol untt•mount P./rame <llt<:ul b,.,._lotra. 
♦ f<>r unk-r,,oun< ein:ull bn>aloer O<>ly.* AJ unlt•mounl R·lnlmocircuitbroal<"'8 requite temdnal pods tor mounting tugo of etrf typo. Seo poge 7~. 
,. For luvwitha lltpj>Od hole lo<conlrol wn, odd a "l" belorell>e 'K' ln the cat,ijog numbor(for.e"""'Pie, AUlOOP6TK). 
A Thie•~can only be UM<! on loW 8/111> PJ frame breal(e,a wheT&tlle lnolantanaous selling mustnot be IUrnetl OFF.The cablu must be laced with rcpe 

pet lug fflOWCllons. 

7-42 C 2012 Sclmelder Ele<:lrfe 
All Riglit& R<iHrv«I 
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ScJJyeider
c,Electric 

MANUFACTURER'S DECLARATION OF CONFORMITY 

The undersigned, representing the following manufacturer Document No. md0OU 

manufacturer: SQUARED COMPANY 

address: 3700 6th Street S.W. 
Cedar Rapids, Iowa 52404 
USA 

Herewith declares that the product 

Product identification: Molded Case Circuit Breakus with thermal-magnetic trip units, together with their 
associated optioMI accessories, having the foUowing catalog number prefixes: 

FA, FH, FC, Fl, KA, KH, KC, Kl, U., LH, LC, LI, MA, MH, NA, NC, PA, PH, PC 

To which this declaration refers are In confonnity with the following: 

Standards General rules: EN 60947-1 

And/Or 
Circuit Brealurs: EN 60947-2 
UL489 

Normative Documents: CSA C22.2 No. 5.1 

Subject to Installation, maintenance and utllization in accordance with their purpose, regulations, current 
s tandards, manufacturer's Instructions and Industry standards. Meets the provisions or the following EC 
Directives, including all applicable amendments. 

reference n• title 

73/Z3/CCE 

89/336/CEE 

Low-voltage Directive ofFebruary 19, 1973 modified by Directive 93/68/EC ofJuly 
22, 1993. 

Electromagnetic Compatibility Directive ofMa_y 3, 1989 modified by Directives 
92131/CEE ofApril 28. 1992 and 93/68/CEE ofJuly 22, 1993. 

The CE marking on the product and/or the packa1in1 sienifies that Square D Company holds the technical 
mes. 

Cedar Rapids, IA date: 01 November 1999 Authorization Sijlnaturc 

Name: Bruce Lindholm 
Position: Director of Engineering, 

Low Voltage Circuit 
Breaker Products 

Signature: 4atl~ff,/_ 
AU. DISTRIBUTION OA REPROOUCTION WITHOUT WRITTEN AIJTHORIZATION IS FORBIOOEN. Page I of3 
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Schneider Electric North America 
Square D Company 

Associated Optional Accessories 

Circuit Breaker Catalog Motor Operator Catalog Sub-feed lug rJ Catalog Electrical Accessory 
Prefix Prefix Number Catalog Prefix 

FA FAMO SL100 
FH FC FAMO SL100 

A KAMO SL100 
KA KAMO SL225 
KH KAMO SL225 
KC KAMO SL225 
Kl KAMO SL225 

LA. LH LAMO SL400 LA1 
LC LC1 
MA MAMO SL800 MA1 
MH MAMO SL800 MA1 
NA NA1 
NC NA1 
PA PAMO PA1 
PH PAMO PA1 
PC PAMO PA1 

(•) A subfeed lug is a plug-on panelboard accessory that has the general physical size, shape, and current rating of the 
corresponding cfrelit breaker, but has no moving internal parts or circuit-protection features . Its function Is to provide an 
intorconneci,ng moans botw9'1n tho panolboard buc ctrvcture and wiring that is lnlondod to food another panelboard. 

Class 9421 Door-Mounted Operating Mechanisms (••) 

• 
Circuit Breaker Catalog 

Prefix 
Operating 

Mechanism 
Handle Shaft Complete Kits Electrical 

Interlocks 

FAL FCL FHL 9421LF1 9421LH3 9421LS8 9421LN1 9999R47 
9421LH6 9421LS12 9421LN3 9999R48 
9421LH43 9421LN4 
9421LH46 
9421LC43 
9421LC46 

KAL KCL KHL 9421LK1 9421LH3 9421LS8 9421LP1 9999R47 
9421LH6 9421LS12 9421LP3 9999R48 

9421LH43 9421LP4 
9421LH48 
94'11 C43 
9421LC46 

LAL LHL 9421LL1 9421LH6 9421LS8 9421LR1 9999A47 
9421LH8 9421LSI 0 9421LR4 9999R48 
9421LH46 
9421LH48 
9421LC46 
9421LC48 

MAL MHL 9421LM1 9421LH8 9421LS8 9421LT1 9999A47 
9421LH48 9421LS10 9421LT4 9999R48 
Sl421LC48 

NAL NCL 9421I.X7 9421LH8 9421LS8 9421LX1 NIA 
9421LH48 9421LS10 9~21LX4 
9421LC48 

(..) lnlormadon supplied by Square D Raleigh 

md001F Page 2 ofJ 
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Circuit Breakers Op. Mech. 

FAL, FCL, FHL 9422RNI 

KAL, KCL, KHL 9422RP1 

LAL. LHL 9422RR1 

MAL.MHL 9422RT1 

NAL, NCL 9422RX1 

0 
) Information supplied by Square 0 Raleigh 

Handle Shaft Complete Bracket Cable 
Kits Mounted Operators 

9422A1 9422R1 9422ARN11 9422BN1 9422CFA30 
9422A2 9422R2 9422ARN21 9422CFA50 
9422A3 9422CFA10 
9422A4 9422CFAL10 
9422A9 9422CFAL30 
9422A10 9422CFAL50 

9422A1 9422R1 9422ARP11 9422BP1 9422CKA30 
9422A2 9422R2 9422ARP21 9422CKA50 
9422A3 9422CKA10 
9422M 
9422A9 
9422A10 

9422A1 9422R1 9422ARR11 94228R1 9422CLA30 
9422A2 9422R2 9422ARR21 9422CLA50 
9422A3 9422CLA10 
9422A4 
9422A9 
9422A10 

9422A1 9422R1 9422ART11 NIA NIA 
9422A2 9422R2 9422ART21 
9422A3 
9422A4 
9422A9 

9422A10 
9422A1 9422R1 N/A N/A N/A 
9422A2 9422R2 
9422A3 
9422A4 
9422A.9 
9422A10 

• 
Cable Op. Electrical Misc. 
w/9422A1 Interlocks Op. Mech. 

9422CFA31 9999R26 942202 
9422CFA51 9999R27 
9422CFA11 

9422CKA31 9999R26 942202 
9422CKA51 9999R27 
9422CKA11 

9422CLA31 9999R26 942202 
9422CLA51 9999R27 
9422CLA11 

NIA 9999R26 942202 
9999R27 

NIA NIA 942202 

Schneider Electric North America 
Square D Company 

Associated Optional Accessories 
Class 9422 Flange-Mounted Operating Mechanisms (..) 

AU. OISTRIBUTION OR REPROOUCT~ WITilOl/T\'\RITTfN ""11'}1()f11ZTION IS F0RBllDEN. Page3Cl3 



,.....---._ IElapsed Time Meters ETM-1 , ETM-2 & ETM-3 f 

• M~DDES «-~~~ ......_ 
Precision Crafted Timers, Motors and Measarlng Devices 

635 & 636 Series 
AC Hour Meters (ETl's) 

4[C" 24, 115, 220 VAC Operating voltage 

(fC"" Continuous duty, rugged design 

<ff" Tamper resistant 

~ Permanentaly lubricated 

~ 6 Figure display: 99999.9 

'8l" Round or Square bezel mounting 

- IJC" UUcUL Approved 

Round Style 'X"8f1el 
Modi!/ 1636 Resettable 

Cramer AC HourMeters can be found In these applications and more: 



--

635 & 636 Series AC Hour Meters (ETl's) 
I 
I 

Applications 
Construction Equipment ~,..: . 

--• t ~.. _. . -i;) &.-~~;..._rt· 
CNC Machine ~ ) 

Tools 11;' • I., '1J- .. . 
- WasteWater Treatment.______..' 

Model1635Non-resettable Model #636 Resettable 
Round & Square Bezel Round & Square Bezel 

Bezel Styles 
Style •x·& •G·Bezel Style -r• & '7<"Bezel (4) HOLES FOR #4 

Most Popular Configurations 
22 

) HOLES EQ SPACED PHILLIPS HD SCRfWS. 
Rpi · OR #4 BINDING HD SCREWS. RECOMMENDED PANEL 

ECOMPI.ENDED PANa • 9 0 CUTOUT 2.22" !56 ,4) DIA• 
TOUT2.22" ~6.A) DIA. 2.375 [2UJ Note: Sty~ "K' Betti iJ 

f>0.3] f-
Nol~ Srylt 'G' BezelIs otcocMdlobouslng.MO
oirt/Ch~dto housing l [2U) 

) 
Style "S'Bezel (4) HOLES FOR #4 

-.:::.°"\ CUTOUT2.82"{71.6JDIA. 

03.500 p8.9) 

(31 HOLES EQ SPACED PHILLIPS HD SCREWS.
FOR '6 BINDING HO SCREWS. 
RECOIi.MENDED PANa 

Specifications IL 

Square 

10069 Round MIN/TEN 11S/60 

10071 Round HRS/TEN 115/60 

10186 Square HRS/TEN 115/60 

308S0 Square HRS/TEN 11 S/60 

Additionalconfigvrat/ons ava//ab/e. 

02.687 
J8.2J 

1--
- , ,,., 

G.125..l_1.m 

1.115 
p8.6J 2.968 

T1.125 
l!U)

l -

I 11a.61 11s.&1 
- 2.968 (7S,A) 

Model 635 !~:;I 
Display 6 Figure; 99999.9 

Time Registration Minutes or Hours 
(Seconds Special Order) 

Seconds, Minutes or 
Hours 

Resettable Not available Push button 

Motor Specification 24, 115,220 VAC; SO or 60hz 

Power 2.7Watts 

Operating Temperature Range -4"F to 131°i= (-2o•c to SS"C} 

Electrical Connection 6° (15 mm) Leads, 22 gauge wire 

Front Panel Mounting 3 hole Round, 4 hole Square 

Agency Approval UUcUL (\IL= 

Options 
ii'" Bezel Style: E. X. S, orY 

C" Resettable to"zero" 

1" Non-resettable: Recommended 
when tamper proofing Is required 
to record total "on time• 

www.mhrhodes.com 

M.H. Rhodes Cramer Company 
105 Nutmeg Road South • South Windsor, CT 06074 USA 
Toll Free: 877.684.6464 • PH: 860.291.8402 • FX: 860.610.0897 

,v,p/lcallon1/nog,CNC Machin• Tools court,qol/IMS Aulomodot\, Inc. 
I C-u35·636-HM Rev.06.11o 2009 M.H. Rhodos Cr,merCompony, OM1lon ofcapewell ComponentJ Compa,,y,UC. All rlghu reu,Md. 
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ESSENTIAL COMPONENTS

• Micrologix 1100 / 1763
Small Lo ic Controllers 

Pump Controller and Monitor PC-1, PC-2 & PC-3 

Micrologix 1100 

With online editing and a built-in 10/100 

Mbps EtherNet/lP port for peer-to-peer 

messaging, the MicroLogix 1100 

controller adds greater connectivity and 

application coverage to the MicroLogix­

family ofAllen-Bradley controllers. This 

next generation controller's built-in LCD 

screen displays controller status, 1/0 

status, and simple operator messages; 

enables bit and integer manipulation; 

offers digital trim pot functionality, and a 

means co make operating mode changes 

(Prog / Remote/ Run). Features: 
• Online editing 

By combining all the features that have 
• Built-in 10/100 Mbps EtherNet/lP port for messaging

made the existing MicroLogix controllers 

successful with industrial EtherNet/lP, • Isolated RS-232/RS-485 combo port 

embedded DH-485 / Modbusn RTU • Ten digital inputs, two analog inputs, six digital outputs on each controller 

networking, and the ability for an • One embedded 40kHz high-speed counter (on controllers with de inputs) 

operator co interface co the control 
• Two 40kHz high-speed PTO/PWM outputs (on controllers with de outputs) 

program through the LCD screen, the 
• Embedded LCD for controller and l/0 status and simple operator interface

MicroLogix 1100 controller may be all 
for messages, and hie/integer monitoring and manipulation

you need and more. 

• 4K words user program memory and 4K words user data memory 

• Up to 128K bytes for data logging and 64K bytes for recipe 

APPLICATIONS: • Embedded Web server 

The MicroLogix 1100 is particularly well • Email support 

suited to meet the needs ~fSCADA RTU, • CIP generic messaging support 

packaging, and material handling 

applications. With even more memoryfor 

data logging and recipe than the 

MicroLogix 1500, the MicroLogix 1100 is 

greatfor remote monitoring andfor 

applications that are memory intensive,___,require limited1/0.,: ~9 
but 

Rockwell
AutomationALLEN-BRADLEY • ROCKWELL SOFTWARE 

H-110



Micrologix 1100 Controller 

• 
The MicroLogix 1100 combines all the featllres yoll demand in a compact controller, 
with EtherNct/lP messaging, online editing, a buUc-in LCD screen on every controller

Q and a versatile combination ofl/O. 

The embedded 10/100 Mbps EchcrNet/IP port for peer-to-peer messaging offers users 
high speed connectivity between controllers and the ability to access, monitor and 
program from the factory floor to anywhere an Ethernet coMeccion is available. 
An embedded Web server allows a llSCr to custom configure data &om the 
controller to be displayed as a web page. Furthermore, a second RS-232/RS-485 
combo port provides a host ofdifferent point-to-point and network protocols. 

With online edicing, modifications can be made to a program while it is 
running, making fine tuning ofan operating control system possible, inclllding 
PIDloops. 

The built-in LCD screen allows the user to monitor data within the controller, optionally 
modify chat data, and interact with the control program. The LCD displays smtus for 
embedded digital I/O and controller functions, and acts as a pair ofdigital trim pots to allow 
a user to tweak and tune a program. The user program can now use a new LCD instruction to 
send, and optionally receive, infurmation through the display, providing real time progcam 
interaction. A user configurable start up screen allows the user to personalize the controller to 
identify the machine it is used on, the designer ofthe connol°syscem, or the name ofthe 
company that uses it. Communication port status and commwucation toggle function, 
operating mode status. and battery status monitoring are among the many features ofthe LCD screen. 

For small applications, the embedded I/O in this controller may represent all ofthe control required. There are 10 
digital inputs, 6 digital outputs, and 2 analog inputs on every controller, with the ability to add digital, analog, RTD, 
and thermocouple modules to cusromizc the conrroUct for your application. On versions ofthe controller with de 
inpucs, there is a high speed counter, and on the de output version, two PTO/PWM (pulse tcain outputs and pulse 
width modulated) outputs, enabling the controller to support simple motion applications. 

Communications 

The combo Communication Channel 0 port provides isolated RS-232 and RS-485 electrical compatibility ( on separate 
pins). This pon: supports the same protocols as the MicroLogix 1200 and MicroLogix 1500: 

• DFl Full Duplex / DFl Half Duplex Master & Slave/ DFl Radio Modem 

• DH-485 (supported directly using the 1763-NC0l RS-485 cable on this port; or using the RS-232 port and existing 
cables, a 1761-NET-AIC and external power is required fur networking) 

• Modbus• RTU Master and RTU Slave (supported directly using the 1763-NC0l RS-485 cable on this port, or using the 
RS-232 port and ensting cables, a 1761-NET-AIC and external power is required for nerworlcing) 

• ASCH 

Communication Channel 1 with embedded RJ45 port supports &herNet/IP for peer-to-peer messaging: 

• 10/100 Mbps port with support for BO OTP, DHCP, & SNMP capability directly from the controller 

• Automatically assign IP address through DHCP or BOOTP, or configure using RSLogix 500 programming software 

• Monitor your IP address throllgh the LCD screen ( or use the write-on nameplate) 

• Supports CIP 

• Allows controllers to exchange data with other conuollers through messaging (does not support scanning ofI/O on 
Ethernet adapters) . 
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Expansion 
Use up to four 17621/0 modules (also used to expand the MicroLogix 
1200 controllers) to increase your I/O com1t, as well as provide flexibility 
ofl/ O for your application. 

Modules include: 
Inputs - 120V ac, 24V de sink/source, analog, RTD, and thermocouple 
Outputs - 120 to 240V ac, 24V de sourcing, relay (including high 
current isolated), and analog 

lM 
RSLogix 500 Programming Software 
Supporting the Allen-Bradley SLC S00 and ?-.1icroLogix families of 
processors, RSLogix S00 was the first PLC programming software co 
offer m1bearablc productivity with an industry-leading user interfuce. 
RSLogix S00 software offers: 

• Flexible, easy-to-use editors 

• Diagnostics and troubleshooting tools 

• Powerful, time-saving ~aturcs & functionality 

• A world-class user interface designed for first time power users 

Accessories 

The MicroLogix 1100 accessories include: 

• Memory module: 1763-MMl - provides memory for program backup transport 
and can be useful to update programs in the fleld. 

• RS-48S cable: 1763-NC0l - used on Communication Channel Oto provide daisy 
chain connection fur DH-485 and Modbus RTU Master/Slave networks. 

Micrologix - A Family of Success 
All members ofthe MicroLogix and SLC- S00 families share a 
host ofcommonalities - from a common instruction set and 
industry- leading RSLogix soo- programming software, to 
compatible nccwock and HMI devices. These sysmns arc 
designed to wock seamlessly - within a single machine or across 
your entire factory. 

All MicroLogix. controllers are DIN-rail and pand mountable, as 
well as ULli.srcd, C-UL Certified, and Class 1, Division 2 and 
CE compliant for conformity to necessary global standards. Your 
use ofone controller within the family is an investment in the 
future, as your applications change and grow, allowing you to 
easily move from one level ofcontrol to another. 

)• 
»T!,· ~-

,.;.. _........:- -
..-~-- ' 
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PRODUCT SPECIFICATIONS 

• MicroLogix llOO 1,63 Mi61'J..Wh 1763-LI6BWA 1 , ~,• .~ 
u,- LlbUWV 

Input Power 120/~ 24Vdc 12V de - 24V de 

Memory non-volatile battery backed RAM 

User Program / User Data 
4K /4KSpace 

Data Logging / Recipe Up to 128K bytes for data logging and up to 64K bytes for recipe {recipe memory subtracted from avail-
Storage able data logging) 

Battery Back-up Yes 

Back-up Memory Module Yes 

Digital lnpurs Ten 120Vac 
Six24Vde, Six 12V de/ 24V de, 

Four fast 24V de Four fa.st 12V de/ 24V de 

Analog Inpurs Embedded, two in local, with additional 1762 analog modules 

Two relay, 
Digiral Outputs Six relay Two 24V de FET, Six Relay 

Two fa.st 24V de FET 

Serial Pores One RS-232 / RS-485 Combo Port 

Serial Protocols DFl Full Duplex, DF I Half Duplex Master/Slave, DF 1 Radio Modem, DH-485. Modbus RTU 
Master/Slave, ASCII 

Ethernet Ports One 10/100 port 

Ethernet Protocols EtherNec/IP messaging only 

Trim Potentiometers Two digital 

High-Speed Inputs Four@ 40kHz input Four@ 40 kHz input Four@ 40 kHz input 
(Pulse Catch) (lch) (lch) {lch) 

Real Time Clock Yes (embedded) 

PID Yes (multiple loops only limited by program and stack memory) 

PWM/PTO Two@40kHz 

Dual Ax.is Servo control Through embedded PTO 

Embedded LCD Yes 

Floacing Point Mach Yes 

Online Edlcing Yes 

OperatingTempccarurc -20-C to +65°C (-4°F co + 149°F) 

Storage Tempcrarure -40°C to +85°C (-40°F to+185°F) 

www.rockwellautomation.com 

Power, Control and Information Solutions 
Mtcrlcas:Roclcwcll Amoroallon, 1201 South Secood Strcct,Milwaulcce, WI 53204-2496 USA,Tel:{l) 414.382.2000, Fa.<t:{l) 414.382.'444 
Europe/Middle E:lst/Afriai:Rockwel!A1110012tk>n SNNY,VOrstwn/Boulev:ud du Souvcroln 36, 1170 Brussel5,Belglum,1el:(32) 2 6G3 0600,f:L'CC,2) 2 663 0640 
Asia P.icific: Rockwell .All!Omation,Level 14,C-.ore F, cybcrport 3, 100 Cybcrpo.tt Road,HO!lJ! Kong,Td:(852) 2887 4788, fax:(852) 2508 1846 

Pu!.llc:ulon l7&J.PPOOIB.£1,/•P- Much '1IJl11 - Sopcn,,ln J>..UO..17&).PPOOIA-EN.P-July 200S ~t02007 J!oclwdlAUt1JnMd°"' lnc. All JU&bo ~Printtd in USA. 
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Automation Systems - 1762 MicroLogix Expansion 1/U 

Rockwell IAnalog Module PCEX-1, PCEX-2 & PCEX-3 
Automation 

_,.________________,___ ·- ·---· ·--··----- --··----- - ·------
---·- ------

1762 MICROLOGIX EXPANSION 1/0 

Expansion 1/0 Modules 

The 1762 Micrologix expansion 1/0 modules are 

compatible with Micrologix 1100, Micrologix 1200, 

and Mlcrologix 1400 controllers. If your application 
requires more 1/0 than the built-in 1/0 provided by 

the controller, add expansion 1/0 modules. 
MlcroL09lx 1too controller wfth four expansion 110 modules 

Install the expansion 1/0 modules to the right of the 
controller, either on a panel with two mounting screws or on a DIN rail. You can use digital and analog 1/0 
modules in many combinations, up to the maximum supported by the controller. The current loading capacity 

of the controller's built-in power supply may limit the actual number of 1/0 modules that can be connected to 
the controller. 

Features 

• Integrated high-performance 1/0 bus 

• Software keying to prevent Incorrect positioning within the system 
• Finger-safe terminal blocks for 1/0 wiring 

• Label to record 1/0 terminal designations 
• Network support includes EtherNet/lP, OeviceNet, and OH-485 (local only) 

• Digital, analog, and specialty 1/0 modules available 

Maximum 1762 Expansion 110 Modules per Controller 

Controller Number 1/0 Modules, Max. 

Micrologix 1100 4 

MicroLoglx 1200 6 

MlcroLoglx 1400 7 

Environmentals and Certifications 

Environmental Specifications 

9J 1762 Micrologix Expansion 1/0 Modules 

http://www.ab.com/en/epub/catalogs/12762/2181376/2416247/25463!2164029/print.html 11/30/2011 
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. Automauon ~ysrems - l /OL, lVilCIOLOglJl .CXJ lii.11::ilUU JJV • -e,- - -· -

Operating Temperature -20...65 •c (·4..•1◄9 ' F) (on selected modules) 

Operating Humidity 5...95% (without condensation) 

Operating Altitude, Max. 2,000 m (6,561 ft) 

Vibration, Operating· 10- 500 Hz, 5 g, 0.015 In peak-to-peak 

Vibration, Relay Operation 2a 

Shock, Operating 3011 panel mounted, 20 g DIN-rail mounted 

Shock, Relay Operation 7.5 g panel mounted, 5 g DIN rail mounted 

Shock, Nonoperatlng 40 g panel mounted, 30 g DIN rail momted 

Dimensions (H xWxD); Approx. 90 x 40 x 87mm (3.543 x 1.575 x 3.425 In.)* 

Radiated and Conducted Emissions EN50081 ·2 Class A 

ESO Immunity (IEC 1000-4-2) ◄ kV contact, 8 kV air, 4 kV Indirect 

Radiated Immunity (IEC 1000·4·3) 10V/m, 80·1000 MHz, 80% amplitude modulation, +900 MHz keyed carrier 

Fast Transient Burst (IEC 1000-4-4) 2 kV, 5 kHz 

Sufie Immunity OEC 1000--4·5) 2 kV common mode, 1 kV differential mode 

Conducted Immunity (IEC 1000· ◄·6) 10V, 0. 15 ... 80 MHz$ 

* Height Including mo...itlng tabs ts 110 mm (4.33 In.).
*Conducted Immunity frequency range may be 150 kHz...30 MHz If the radiated immunity frequency range Is 30 MHz...1000 MHz. 

Certifications 

Certificat ions: C-UL certified (under CSA C22.2 No. 142), UL 508 Listed, CE compliant for all applicable 
directives. 
Hazardous Environment Class: Class I, Division 2, Hazardous Location, Groups A, B, C, D (UL1604, C-UL under 
CSA C22.2 No. 213). 

When product is marked . See the Product Certification lfnk at www.ab.com for Declarations of Conformity, 
Certificates, and other certification details. 

Digital 110 Modules 

Digital Output Modules 

Voltage Operating Continuous 
Category Voltage Current per 

Range Output, Max. 

1762-0AS 8 (4 per 2 mA at 132V 115 mA at 
points/group) 55. AC 5V DC 

2.5 mA at {0.575 W) 
per 26SV AC 
30' 

1762-0B8 8 20...26.4V DC 0.5 A at 55 ·c 4.0A at 55 "C 
(131 ' F) (131'F) 
1.0Aat 30"C (86 8.0A at J O ·c (86~ •F) .F)• 

http://www.ab.com/en/epub/catalogs/12762/2181376/2416247/25463/2164029/print html 11/30/2011 
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Automation Systems - l"/tJZ M1cro1...0g1x nxpans1uu JJV - -o- . -- -

- Cat. No. Inputs/Outputs Voltage Operating On- Continuous Off- Off- Impedance, 
Category Voltage State Current State State t,{om . 

Range Current, per Voltage Leakage 
Max. Output, and Current, 

Max. Current, Max. 
Max. 

1762·1Q80W6 8 Inputs 24VDC 10...26AV 10mA at 5VDC 3 kn 
sink/source DC at 65 'C SVDC 1.5 mA 

10,_JOV DC 
at 30 ·c 

6outputs AC/DC 5.-265VAC - 2.5 A (8.0A OmA 
-N.O. 5_12sv DC per module, 
contact max.) 

Analog 1/0 Modules 

Cat. No. Inputs/Outputs Analog Ranges Bus Overall Resolution Typical 
Current Accuracy* Across Full Update 
Draw, Range Period 

> 
Max. 

• 

• 
1762·1F4 4 differential Inputs Voltage: :t10V 40 mA at 5V :t0.l2S full scale at 15 bits (bipolar) 1)0, 250, 290, 

(bipolar) Current: 4...20 mA DC -20.-65. C (-4,_ ◄50, 540 ms 
50mA at 1-49• F)e (selectable) 
241/ DC :t0.24S full scale at 

25' C (77' F) 

1762•OF4 ◄ single-ended Voltage: o_10V ◄OmA at 5V :t1 .17S full scale at 12 bits 2.5 ms 
outputs (unipolar)• Current: 4_20 mA DC ·20,_65. C (-◄- (unipolar) 

165 mAat 1-49• Fl• 
241/ DC :t0.5X full scale at 

25' C (TT' F) 

1762-IF20F2 2 differential Inputs Voltage: o_10V ◄OmAat 5V :t0.55S full scale at 12 bits 2.5 ms (inputs) 
(unipolar) Current: 4 ...20 mA DC ·20.-65' C (·•L (unipolar) 4.5 ms (outputs) 
2 single-ended 105 mA at 149' F)*
outputs (unipolar) 2◄VOC :tO. 3" full scale at 

25" C (77' F) 

* Includes offset, gain, non-linearity. and repeatability error terms. 
• Only appllceble for series 8. 

Specialty 110 Modules 

Cat. Inputs/Outputs Accepted Inputs Bus Accuracy @ 25 • Resolution Channel 
No. Current C (77 "F)* Across Full Update Time 

Load, Range (Typical) 
Max. 

1762-IR◄ 4 input channels • RTDs: Platinum (385 40 mAat With Input filter and 6_303 ms per 
and 3916), Copper 5V DC autocallbratfon conflaurat1on enabled 
(426), Nickel (6n and 50 mAat enabled dependent§ channel, 
618), Nickel-Iron (518) 24V DC • RTD Inputs: depending on 
• Resistance Ranges: :t0.2.• .:t0.6 • C filter selection 
Q,_J()()()Q (:t0.36...±1.08 'fl, 

depending on RTD 

9) 
~ type 

• Resistance Inputs: 

http://www.ab.com/en/epub/catalogs/12762/2181376/2416247 /25463/2164029/print.html 11/30/2011 
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EZSeries 6" TFT Color Panels I Controller Display PCM-1, PCM-2 & PCM-3 

• 6" Color EZSerles 15.1" TR) 
EZSeries 6" panels have a 5.7" diagonal touch screen with 320x240 pixel 
resolution. This model is a new addition to EZSeries line with a TFT LCD 
(liquid crystal display), 

NOTE: EZSerles CE Touchpanels have built-in Ethernet yet ere still available with additional 
Universal Ethernet option if the application needs multiple processors 

EZSeries Touchpanol 
feature: EZSerles CE Touchpanel
• 5, 7" diagonal color TFT LCD 
• Low-profile slim bezel design 
• 128 colors 
•NEMA4,4X 
• 320x240 pixel resolution 
• 512K RAM expandable lo 

1,5MB 
• 512K, 1MB or 2MB option flash 
card for memory backup 

• 400 nits brightness 
• 75,000 hour expected bulb 

half-life 
• 192 touch cells (16x12) 
• 1/4" gasket and four DIN 

mounting clips for NEMA 4, 4X 
• 2,3" (59.0mm) installed depth 
• Has all EZSeries objects 
• Has all 4,000 Library symbols 
• Programmed with EZSeries 

programming software 

See the different 
communication Interface 
options available In the chart 
to the right 

N 
Parbt Description Price Doi. 
um er 

EZC-T6C-E 

EZC-T6C.ED 

EZC-T6c-EH 

EZC-T6C-EM 

EZC-T6c-EP 

EZC-T6C-EC 

EZC-T6C-EU 

6" Color ITT,Enhanced CE $769 3DAY42 PP, Nema 4, 4X 

6' ColorTFT, Enhanced CE $2,299 
4.2 PP, Oevk:eNet, Nema 3DAY 
4,4X 

s• Color ITT, Enhanced CE $1,899 3DAY4.2 PP, OH+, Nema 4, 4X 

6' Color TFT,Enhanced CE $1,899 
3DAY'42 PP, MB+, Nema 4, 4X 

6" ColorITT, Enhanced CE $2,299 3DAY4.2 PP, Profibus, Nema '4,4X 

s· Colof TFT, Enhanced CE $1,899 3DAY4.2 PP, CCLlnk, Nema 4, 4X 

e• CoiorTFT, Enhanced CE $1,798 
42 PP, Uriversal Ethernet, 30AY 
Nema4,4X 

Enhanced CE Touchpanels with Windows 
CE Professional Plus offer: 
• File viewers such as Acrobat, Exoel,Word, PowerPolnt, Image 

EZSerles Dedicated OS 

All serial drivers and 
EZ-T6C-FS accepts Ethernet and 

netwon< cards 
$769 STK 

EZ-T6C-FSO DeviceNet $1,499 3DAY 

EZ•T6C-FSE AB Ethernet LIP $1,499 3DAY 

EZ-T6C-FSH DH+, Remote VO $1,499 3DAY 

EZ-T6C-FSM Modicon MOOBUS Plus $1,499 3DAY 

EZ-T6C-FSP Profibus $1,499 3DAY 

EZ-TSC-FST MOOBUS TCP/IP $1,269 3DAY 

EZ-T6C-FSC CCUnk $1,499 al)AY 

Universal Ethernet 
EZ-T6C-FSU , drivers· DF1, 1/P.

Modbus TCPnP, SRTP 
$1,398 3DAY 

EZ-T6C-RMC RMC card Installed $919 3DAY 
and Internet Explorer for Windows CE 

• Built-In Ethernet protoools, Ethernet IP, EZ IP, SRTP, Modbus 
TCP/IP and Koyo ECOM 

EZSeries CE Touchpanel 
feature: 
• 5. r diagonal color TFT LCD 
• Low-profile slim bezel design 
• 18 bit colors 
• NEMA4,4X 
• 320x240 pixel resolutlon 
• 400 nits brightness 
• 75,000 hour expected bulb half-life 
• Analog resistive touch screen 
• Alchemy 333 MHz Processor 
• 32MB Flash, 64MB RAM and 2 MB for HMI 
• 1/4' gasket and four DIN mounting clips 
• 2,43• installed depth 
• Has all EZSeries Touchpanel 
• Has all 4,000 Library symbols 
• Programmed with EZSerles Programming 

software 
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Features 

Plug-in • 12 A Power relay, 2 &4 pole 

• Flange mount option • 
!Foston 187, 4.8x0.5 mm lerminotion) 

• AC coils & DC coils 
• Lockable le5I button and mechanical Rog indicalor 
• Cadmium Free contacts !standard version) 
• Contact material opHons 
• 96 series sockets 
• Coil EMC suppression 
• Accessories 
• European Potent 

20.7 27.7 

--;-r 
56.32-0300 

40.a 2 7.7 

... 
56.34 

* For 4 CO (4PDT) or 4 NO only. 
FOR UL RAnNGS SEE: 
#General /echniool information" page V 

Contact specification 

Contact configuration 

Roted current/Maximum peok current A 

Roted voltage/Maximum switching volh::Jge VAC 

Roted load AC l VA 

Roted load AC l5 (230 V AC) VA 

Single phase molar roting (230 V Aq kW 

Breaking copoclty DC!: 30/ 110/220 V A 

Minimum switching load mW (V/mA) 

S11::Jndord contact material 

Coil specification 

Nominal voltage (Ur-c) V AC (50/60 Hz) 

Rated power AC/OC VA(50Hz)/W 

Operating range AC 

oc 
Holding voltage AC/DC 

Must drop-out volh::Jge AC/OC 

Technical data 
N\echonicol life AC/DC cydes 

Electrical life at rated load ACl cydes 

Operate/ release time ms 

Insulation between ooilone! oontocts (1.2/50 vsl kV 

Dielectric strength betwe«i open conlocb VAC 

Ambient temperature range ·c 
Environmenh::JI protection 

Approvals (occording to type) 

27.7 

~ "' 
56.34-0300 

56.32/56.34 

• 2 or 4 pole changeover contact 
• Plug-in/ Foston 187 

S6.32 8088f56.IU 939Q 

le norrna lly open contoct 
gap) 

oslon 187 

12 142224 1 2 14222432S4 ◄ 2<44 
1 3 2 4 15263748 

~I ~I ~I ~I ~I ~I 
5 8 8 10 11 12 
11 21 11 21 31 41 

1-0-, 13-0-14 
A1 A2 At A2 

56.32 56.34 

i! 69 f0P0{i 4 CO (4PDT) 

12/20 

250/400 

3,000 

700 

0.55 

12/0.5/0.25 

500 (10/5) 

AgNi 

6- 12 • 24 • 48 • 60 • 110 • 125 • 220 

1.5/1 2/1.3 

(0.8 .. . 1.1)Ur-c 

(0.8 ... l. l ll.Ji..l (0.85 ... 1.1 )Ur-c 

0.8 UN/'0.6Ur-c 

0.2 UN/'0.1 Ur-c 

20 · 106/50 · 106 

100- 10' 

8/3 10/.4 

4 5 

1,000 

-40 ... +70 

IHI 

CE @ 

H-11 8 

14 ◄◄s 6 

I \I 
12 
41 

56.32-0300 

(0.85 ... 1.l)Ur-c 

0.85 UNf-

0.2Ur-c/-

20 . 106/-

100 · 10' 

8/4 

4 5 

2,000 

-40... +70 

RT I 

•us @~ ff) c~ 
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Ordering information 
Example: 56 series plug-in relay, 2 CO (DPDT), 12 V DC coil, lockable test button and mechanical indicator. 

Special versions for Roil Applications on request 

De.miplioru: options and ipeciol versions ~ ~07 8 ~ 
A1 A1 A?. 

Type Coil version A B 
56.32 AC 0 -2-4 0 

AC 0-2-4 0 
AC 0-2-4 3 
DC 0 -2-4 0 
DC 0-2-.d 0 

56.3.d AC 0 -2-4 0 
AC 0-2-4 0 
AC 0-2-.d 0-3 
DC 0 -2-4 0 
DC 0-2-4 0 

56.42 DC 0 -2-4 0 
AC 0-2•4 0-3 

56.44 AC-OC 0 -2-4 0 
AC 0-2-4 0 -3 

C 

0-2-3- 4 -5 
54 
0-3-5 
0-2- 4-6-7-8-9 
74-9.d 
0-2-3-4 -5 
54 

0-3-5 
0 -2- 4- 6-7 
74 
0 
0 
0 
0 

0 

0 
I 
0 
0 
I 
0- 6-8 
I 
0 
0 -6-8 
I 
0 -1 
0- 1 
0 -1 
0- 1 

B 

D: Special versions 
0 • Standard 
1 • Wash tight (RT 1111 for 56.42 and 

56.44 only 
6 = Rear flange mount (4 pole only) 
8 Rear 35 mm rail mount (4 pole only)a 

For olher mounting options see page 6 

C: Options 
0 • None 
2 - Mechanical indicator 
3• a lED (AC) 
4 • IDckable test button+mechonicol indicator
s• • Lockable test button+ LED (AC) 
54• • Lockable test button + LED (AC) + 

rnechonicol indicator 
6* • Double LED (DC non-polarized) 
7* • Lockable test button + double LED 

(DC non-polarized) 
74• - Lockable test button + double LED 

(DC non-polarized) + mechanical ind'KXJ!or 
8 • • LED + diode (DC, polarity positive 

to pin 71 for 56.32 only 
9* • Lockable test button + LEO + diode 

(DC, polarity positive lo pin 7) for 
56.32 only 

94•. IDckoble test button + LED + diode 
(DC, polarity positive lo pin 7) + 
mechonicol indicolor for 56.32 only 

• Options not available for 220 V DC and 
400 VAC versions. 

C: Option 3, 5, 54 C: Option 6, 7, 74 
LED (AC, Double LED 

(DC n0!11)0lorizacl) 

C: Option 8, 9, 94 
LED + diode (DC, polarity 
posrnve lo pin 7) • 
(56.32 only} 

Lodcable test button and mechaniccl Aog indiccJor (0040, 0060, 0054, 0070, 007 4, 0090, 0094! 
The dual-purpose finder test button can be used in two ways: 
~ The plastic pip ~ocoted direclly above the test button) remains intod. In lhis case, when the 
le$! button is p.,shed, the eonlocts operate. Vv11en th. test button is released the conlods re!um to their 
Fonner slate. 
~ The pl0$tic pip is brokerK>ff (using on appropriate cutting tool). In this case, {in addition lo 
the above funclionl, when the 19$1 button is pushed ond related, the conlact, are latched in the 
operating state, and remain so until the lest button is rotated back lo ib former position. 

In bolh coses ensure !hot the lest button ochJolion h swift and decisive. 
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• Type---------' 
3 • Plug-In 
A. PCB 
No. of poles _______ ___J 
2 • 2 pole, 12 A 
4 • 4 pole, 12 A 

Coil version------------' 
8 • AC (50/60 Hz) 
9• DC 
Coil voltoge ------------___J 
See coil specifications 

A 

1 2 -~ 
A: Contoct material 
0 • Standard AgNi 
2-AgCdO 
4 • A.gSnO2 

B: Contact circuit 
0-CO (nPDT) 
3 • NO (nPST), 2: 1.5 mm 

conlod gop 

Selecting feoJures cn:I options: only a,mbinorions in the some row ore possible. 
Preferred selections for best availability ore shown in bold. 

3 



'+'Technical data •Only 1n applicolions where over voltoge cafe9ory II is permitted. In applkalloru of over voltage c:otegory ffl: MicrodisconnecHon. 

•- ) 

•) 

Insulation according lo EN 61810-1 
Nominal voltage of supply system VAC 
Roted insulation voltage VAC 
Pollution degree 
Insulation between coil and contact set 

Type of insulation 
Overvoltoge category 
Roted impulse voltage kV 11 .2/50 µs) 
Dielectric strength VAC 

In sulation between adjacent contacts 
Type of insulation 
Overvoltoge colegory 
Roted Impulse voltoge kV (l .2/50 vs) 
Dielectrlc strength VAC 

Insulation between open contods 

Type of di5Connection 
Overvoltoge category 
Roted impulse vo~oge kV (1.2/50 µs) 
Dielectric slrength VAC/(1.2/50 vs) 

Conducted disturbona, immunity 
Burst (5...50) ns, 5 kHz, on A 1 • A2 
Surge ( 1.2/50 ~s) on Al •A2 (differential mode) 
Other data 
Bounce lime: NO/NC ms 
Vibration resistance (l 0 ... 150 Hz ): NO/NC 9 
Shock resistance NO/NC 9 
Power last to the environment without contact current w 

with roted current 
Recommended distance between relays mounted on PCB 

w 

Contact specification 
f 56 • Electrical life (AC) v conlact current 

2 • 4 pole relays 

mm 

2C0 - 4CO 2N0-4NO 
230/400 230/400 
250 J4oo 250 1400 
3 12 3 12 

Boslc Basic 
Ill Ill 
4 4 
2,500 2,500 

Bosic Basic 
Ill Ill 
4 4 
2,500 2,500 

Micro-disconnection Full-disconnection• 
- II 

- 2.5 
1,000/1.5 2,000/3 

EN 6 1 OOQ..4..4 Ilevel 4 (4 kV) 
EN 61000-4-5 Ilevel 4 (4 k.V) 

1/4 (chongeove~ I3/- (normally open) 
17/14 
20/14 
1 (56.32, 56.42) 1.3 (56.34, 56.M) 
3.8 (56.32, 56.42) 6.9 (56.34, 56..44) 

2:: 5 

..
•• I I 

\\ 
I 

Rasi, live load • cosq, = t 

\\. ,/ ~tnd11ctiwi lood · cosq, : 0.4 

105 

0 

' " .... 

4 

.... 
...... 

.......... -r----8 
- 12 16 

(A) 

H56 • Maximum OC l breaking capacity H56 • Maximum OCl breoking capacity 
Changeover version Normally open version 

20 

l::::!1 contacts In selies 

- ..... ._ 
'- ...... ..__ 

~ 

... , --...... ---- --.....~ 

j --
g 0.2 

0.1 
20 60 100 1-40 180 

DCvollogeM 

i--

220 

20 

~ 10 
c 6 
e 4 

6 2 
g, 

I 
:i2 

u 
O 0.2 

0,1 
20 100 140 180 220 

DCvoboge M 

~11 ton!OCIS In series= = 
-.... 

....... 
- ---- -.._- -- --

• When switching o resistive load (DCl) having vo~oge and current values under lhe curve, on electrical life of 2: 100-1 Cl con be expected. 
• In the case of DC 13 loods, the connection of a diode in parallel with the load will permit a similar electrical life as for o DC1 load. 

Note: the release lime of the lood wlll be increosed. 

4 
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Coil specifications 
DC coil data, 2 pole relay AC coil dolo, 2 pole relay 

Nomlnol Coil Oporating range 

• 
V0hage code n% 

u_UN lot UNUm., 
V V V mA 

6 9,006 4.8 ~ 150 
12 9.012 9.6 ........-13.2 86 
24 9.024 19.2"" 
48 9.048 /:38.4 
60 9.06111' 48 4,000 66 15 

110 A.110 88 121 12,500 8.8 
1,2,i"" 9.125 100 138 17,300 7.2 

.,......220 9.220 176 242 54,000 4 

DC coi1 data, 4 pole relay 

Re.,istonce 

/a
40 

140 
26.4 40 
52.8 

600 
2,400 20 

Nominal 

voltage 

UN 
V 

6 

Coil 

code 

9.006 

Operating range 

u.., u_ 
V 
5.1 ~ 

Resistance 

Vo 
32.5 

Of\~ 
lotU1-1 

mA 

185 
12 9.012 10.2 l/' 13.2 123 97 
24 9.024 2Q,,t"' 26.4 490 49 
48 9.048 .,,,,,,,-40.0 52.8 1,800 27 
60 9.o.<f 51 66 3,000 20 

110 '9.110 93.5 121 10,400 10.5 
~ 9.125 107 138 14,200 8.8 

I,'" 220 9.220 187 242 44,000 5 

• R56 • DC coil operating range v ambient temperature 
2 pole relay 

u
UH 2.0 

1.5 

1.0 

0.5 
-20 -10 0 10 20 30 40 50 60 70 80 

('C) 

~ 

~ - - - - -1 -
2 

Coil Operating range ResistanceNominal 

~voltage code on 

UN u.,.,• UmOJt lotlJw!SQizj 

V V V ~ mA 

6 8.006 4.8 6.6 ....... 200 

12 8.012 9.6 .fl.2 50 97 

24 8.024 19.2 ~ lo'" 26.4 190 53 

48 8.048 3.8"a 52.6 no 25 

60 8.060 V 48 66 1,200 21 

110 8.u.e" 88 121 3,940 12.5 

120 l.A.120 96 132 4,700 12 

23¥ 8.230 184 253 17,000 6 

/240 8.240 192 264 19,100 5.3 

• U..., • 0.85 ~ for nonnally open version. , 

AC coil data, 4 pole relay or 4 NO 

Nominal 

vohoge 

u,.. 
V 

6 

Coil 

code 

8.006 

Operating ra nge 

Um;,.• u.... 
V V 
4.8 6.6 

Resistance 

R 
Q 

5.7 

Roted coil 

consumption 

lolUN (50Hzl 
mA 

300 

1.0 

2 

0.5 ______.___+-----'----+--'-"---.1,._.....J 
-20 -10 0 10 20 30 40 50 60 70 80 

R 56 • DC coil operating range v ambient mmper0Jvre 
4 pole relay 

('C) 

22 15012 8.012 9.6 13.2 
26.4 81 9024 19.2 

3752.8 38048 38.4 
3048 60060 66 

11/\ 1?1 1 01"11"1 1A 'i'"' 
I 13.42,560 120 96 132 

8,024 

8.048 
8.060 
D 1 1/\ 

8.120 
11.ZJU 

8.240 

I 
y1114 Z~J / ,/VV:LJU 

7.510,000 240 192 264 
4.9 26,000400 8.400 320 440 

• U..., • 0.85 ~ for normally open version. 

R56 • AC coil operating range v ambient lemperoture 
2 pole relay 

u 
UN 2.0 

1.5 ~ - -- ~ 1 

1 0 nonnally open version_ -2 

changeover version - -2 
0.5 I I 

-20 ·10 0 10 20 30 40 50 60 70 80 

R56 • AC coil operating ronge v ambient temperature 
4 pole relay or 4 NO 

('C) 

1.5 
- - - -

1.0 

0.5 
·20 -10 0 

normally open wrsion 
I I I 

ehongeover version 
I I I 

10 20 30 40 50 

L 

? 

60 70 80 
('C) 

1 - Mox. permitted coil vohoge. 1 • Mox. permitted coil voltage. 
2 • Min. pick-up voltage with coil ot ambient lemperalure. 2 -Min. pick-up voltage with coil at ambient temperature. 

5 
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~ 

96.02 

Approvals 
(occording lo type): 

( { @ · • 
C US"-._ 

~ 
@ 

96.0. 
Approvals 
(occording to~: 

CE @ c"1"us 

094.91.3 

asllc rela1mng an re se ,p 

Screw terminal (Box dampJ socbt panel or 35 mm 
(EN 60715) rail mount 
For relay type 

(supplied with sod:et . packagi cod. SPA) 

6-way jumper link 
Identification tog 
Modules (see toble below) 
~_ _ _ _ _ ....(,__ _ _ __ lowJn- madules see toble be __,________......j.___________86.30 
Snee! of marker logs for retoining and relea.se dip 094.91 .3 060.72 

86.00, 86.30 

L96 • Roted cun-ent vs ambient temperoture 

.. ,--,.......,--,--,--,--,.--,.--,.~~~ .. _l----t_ _ _ ---+---+---+---+--+--1 
~ ,, 1--it--1---t---t---t-+-+--¼---¼---4----l1! .. _ l----t_ __-+-+--¼---¼---4---1 

~ ,. t:t=l::11::11::1dd:::t;:t::t:j6 ·: t--,t----t___-+-+---+---+--+--1 

] 
0 t:j!::j=j=::!=j=:!=±=::t=±=±::!.. .. 

• 
99.02 

Approvals 
(according lo type): 

~ c"1•us 
DC Modules with 

plastic, 72 klgs, 6x12 mm 
Tedanical cfota 
Raled values 

.,, .,• 
!'Cl 

86 series timer lllOdufes 

96.02 96.02 

6-wvy jumperlink for 96.02 sod(et 

Raled YC>I~ 

86.00 

96.02 96.04.. l:!'·ol:!2-0Blue 
56.3456.32 

096.71 

094.06 094.06.0 
095.00A 090.00.2 

99.02 

l 12A-250V 
Dielectric strength 2 kV AC 
Proleclion category IP20 
Ambient lempercrture •c -40...+70 jseedio!ilrom l96} 
©) Screw torque Nm 0.8 

Wire smele~th mm 8 
Mox. wire size for 94.02/04 sockets solid wire stranded wire 

mm' lx6 / 2x2.5 l x.4/ 2x2.5 
AWG 1x10/2x14 l x12 / 2x14 

96.04 96.0-4 

094.06 (blue} I094.06.o fblockl 
10A-250V 

-+-+,-IJ. 

~q 
Multi-Yolloge: p2...2AO)V AC/DC; 
Mulfi..lunctioM: Al, DI, SW, BE, CE, DE, EE, FE; (0.05 s... lOO_h.,____+:-86::.:.::.::.:.::.· 2::.::.:·.::.::.='--------00·0·:.=40 0000 
12...24 V AC/DC· Bl-function: Al DI; 0.05 s...100 h 86.30.0.024.0000 

(l 10... 125JV AC; Bl-function: Al, DI; (0.05,... lOOh) 86.30.8.120.0000 

(230...24.0)V AC; Bi-function: Al, DI; (0.05 s.•.100 hi 86.30.8.240.0000 

Approvals (accoo:fing lo type): ( E'. ~ i:'i'\•us 

99.02 coil indication ond EMC suppression module$ for 96.02 and 96.04 .k>Ckets 
Diode {+A1, slondord oolority) (6...220}VDC 99.02.3.000.00 
LED (6...24)V DC/ AC 99.02.0.024.59 
LED (28...60JV DC/AC 99.02.0.060.59 
LED (1I0...240)V DC/ AC 99.02.0.230.59 
LED+ Diode (+Al, slondord polorily) (6...2A)VDC '99.02.9.024.99 
LED + Diode (+A1, standard ~lari!r_) (28...60)V DC 99.02.9.060.99 
LED + Diode (+A I , slondard polarity) (110••.220)V DC 99.02.9.220.99 
LED + Varistor (6...UJV DC/AC 99.02.0.024.98- 99.02.0.060.98 
lfD + Varislor (110...240)V DC/AC 
LED + Varistor (28...60)V DC/AC 

99.02.0.230.98 
RC circuit (6...24)V DC/AC 99.02.0.024.09 
RC circuit (28...60)V DC/AC 99.02.0.060.09 
RC circuit (110...240JV DC/AC 99.02.0.230.09 

non-standard polarlly Residual current b)'i>Oss (110...2.dO)V AC .-99.02.8.230.07 
(+A21 on requt$I. 

H-122 
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https://99.02.0.230.59
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Features 55.32 55.33 

Plug·in mount, general purpose 
2, 3 & 4 Pole relays 

55.32 • 2 Pole 10 A 
55.33 • 3 Pole 10 A 
55.34 · 4 Pole 7 A 

• lockable lest button ond mechonicol llo9 
indicotor as standard on 2 & 4 pole types 

• AC coils & DC coils 

55.34 

• UL I.Wing (cer1ain relay/ socket combinations) 
• Cadmium Free contacts (preferred version) , 2 pole, 10 A ,4 pole, 7 A.3 pole, JOA 
• Contact material options • Plug-in 9-4 series sockets • Plug-in 94 series sockets •Plug-in 94 series sockets 
• 94 series sockets 
• Coil EMC suppres,slon 

121422243234 1214222432344244 
1 5 4 8 
12144244• Timer accessories 86 series 

142538 15263748
• European Poient 

~I ~I ~I ~I ~I ~I ~I~I ~I 
9 12 7 8 9 9 10 11 12 

11 21 31 H -41 11 ~ 31 ◄1 

,;-fl-;-, ,;-fl-;-,1~4 
A1 A2 A1 A2 A1 A2 

55.32 55.33 55.34 

foR. UL RATINGS SEE: 
'General technical information• po9e V 

Contad spec.iflcafion 

Contact configuration 2CO {DPDT} 3 CO (3POT} 4CO(4PDl) 

Roted current/Maximum peolc current A 10/20 10/20 7/15 

Rated vollage/Moximum switching vollogeV AC 250/400 250/400 250/250 

Rated load AC 1 VA 2,500 2,500 1,750 

Rated load AC15 (230 VAq VA 500 500 350 

Single phaoe motor rating (230 V ACJ kW 0.37 0.37 0.125 

Breaking capacity Del : 30/110/220 V A I0/0.25/0. 12 10/0.25/0. 12 7/0.25/0.12 

Minimum switching load mW (Y/mAI 300 (5/5) 300 [5/51 300 (5/51 

Standard conlocl material AgNi AgNi AgNi 

Co.dspecilic:otion 

Nominal voltage (UN) V AC (50/60 Hz) 6 - 12 -24- 48-60- 110- 120 - 230 - 240 

voe 6 • 12 • 2.4 • 48 • 60 • 110 • 125 • 220 

Roted power AC/DC VA(50Hz)/W 1.5/1 1.5/1 1.5/1 

Operating range AC (0.8 ... 1.l)UN (0.8 •.. 1.1)UN [0.8 . .. I. 1)UN 

DC l().8 ...1.1)~ (0.8 ... 1. l)UN (0.8... 1.llUN 

Holding voltage AC/DC 0.8 UNf0.5 UN0.8UNf0.5UN 

Mwt drop-out voltage AC/DC 0.2 UNf0. I UN0.2UNf0.I UN 

T.dini«II data 
Mechanical life AC/DC 20 · 10'/50 · 10' 20 . 1o•;so . 10' 20 · 10'/50 • 10' 

Electrical life ot roted load AC 1 cycles 200 • 10' 200 · 10' 150 · 10' 

Operate/release lime ms 10/5 10/5 11/3 

Insulation between co,1 and cx:>n1oc:1s fl.2/50 in) kV A 

Dielectric slrengtli between open contact$ VAC 1,000 1,000 1,000 

Ambient temperature range ·c -40... +85 -40... +85 -A0... +85 

Environmental protection RTI 

Approvals foccording lo type) CE 0 @ @ ® <a: ti, • ® RJNA @ 
2 
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Ordering information 
Example: 55 ,eries plug-In relay, 4 CO (4PDT), l 2 V DC coil, locltoble test button and mechaniCXJI indicator. 

~ -
Series _ __,I 
lype --------' 
1 • PCB 
3 • Plug.in 

No. flpo&es -------' 
2 • 2 pole, IOA 
3 • 3 pole, 10 A 
4 • 4 pole, 7 A eoa vwsion _________ __J 

8 • AC (50/60 Hz) 
9 • DC 

8 C 

1 2 !-Cf-] fol 4 

A Con!actlllCllwial~0 • Standard AgNi 
2 •AgCdO 
5 • AgNi + Au (511111) 

8. Contact Offllit 
O • CO (nPDl) 

Coilvollag. ___________, 

See coil •pecificotions 

Selecting features ancl oplions: only combinations in lhe some row are poulh.. 
Preferred seledions for best availability ore shown in bold. 

fype CoJv~ion A 8 

55.32/34 ACDC 0-2-5 0 

AC 0 -2-5 0 
AC 0-2-5 0 
DC 0 -2-5 0 
oc 0-2-5 0 

55.33 ACOC 0-2-5 0 
AC 0-2-5 I Q 

DC 0-2-5 I 0 
55.12/13/1 4, ACDC 0 -2-5 I O 

C D 

0 0 
2-3-4-5 0 
54 I 
2-4 -6 -7-8-9 0 
74-94 I 
0 0 
1·3-5 0 
1-6-7-8-9 0 

;o 0 -1 

--

~•~cnd~nn....u 

.fl..~ 
A1 A2 At A2 

D 

~ 
I): Special w:niolU 
0 -standard 
l - Wosh tight (RT oq

for 55.12, 55.13 and 55.14 only 

C: Options 
0 • None 
I • lockable test button 
2 • Mechanical indicator 
3 o LED fAC) 
4 • loeltoble test button+mechonieol Indicator 
5 • Locltoble test b.itton + LED (AC) 
54 • Lockable lest button + LED (AC) 

+ mechanical indicator 
6• ., Double LED (DC non-polarized} 
7• - Lock-able test button + double LED 

(DC~rizedj 
74 • • Lochible fe5t button + double LED 

(DC non-polarized) 
+ mechonicof indioofor 

s• • LED + diode 
(DC, polarity po,ilive lo pin Al /131 

9• - Loaable te,t bJHon + LED + diode (DC, 
polarity positive to pin Al/ 13) 

94• • Loaable test button + LED+ diode (DC, 
polarity positive lo pin Al /131 
+ mechanical in.dicotor 

• Oplion not avoilable for the 220 V DC Yef$ion. 

C Oplion 3, 5, ~ C Op1ion 4, 7, 74 
LEO IAC) Double LED 

JDC non-poloriv,d) 

c, Option a, 9, 94 
LED • diode (DC, polority 
positive 1o pin AI/13l 

l.oc:kablo le.I IMtOII of>d mkhcmrcol flag 1ncf":crlor 
(0010, 0040, 0050, OOL, Ort, , 0074. ()(,90 "' 'l 
The duo4,urpoM Finder lesl button eon be uied In two wo-ys: 
~ The plastic pip (located direclly above the tesl bunon) remain• intocl. In ti,;. c:cue, when the 
lest b.Alon is pusJier:1, the eonlocb opwolL When the test billon is releosad the conlods relUm lo their 
farmer slala. 
~ The pkulic pip ls btd<er>Off lu•ing on opp,opriolo C\ltti"9 tooQ. In lhis co,e, fin addition lo 
the above fmctionl, when the test bu!lo<1 is pu.hed and rolaleo, the contocls ore la1ched in the 
op«olift8 slote, and remoin so until the test bulton i, rotated bock to its former position. 
In bo!II coses emure !hat lhe test bullon aetuatton '5 ,wilt ood cleci,ive. 

H-124 
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@tinder 55 Series1i~_General purpose relaysi7 - 1 O A 
- ~ .. 

Technical data 
Insulation occording ro EN 61810-1 2 pole · 3 pole :4 
Nominal voltage of supply system VAC 230/400 230 

Roted Insulation voltage VAC 400- 250 

Pollution degree 2 2 

Insulation ~ coil and conlact set 

Type of Insulation Soslc 6o3ic 

Overvoltoge cctegory IllIll 
Roted Impulse voltage l:V 11 .2/50 fJS) 4 

Dleledrlc s1teng1h VAC 

4 

2,000 2,000 

lnsvlalion ~ odjctenl conlads 

Type of insulation Basic: Bosic 

Overvoboge cot.gory Ill II 

Roled impulse voltoge kV (1.2/S0 fJS) 4 2.5 
Dielec:tric: slrength VAC 2,000 2,000 

Insulation lietwem open contacts 
Type af disconnedion Micr<><lisconnection Micr<><lisconnedion 

Dielec:tric: strength V AC~V (1 .2/50 ps) 1,000/1.5 1 1,000/1.5 
Condlld9d distvdicmce immunity 

Burat j5... 50Jns, 5 kHz, 011 Al · A2 EN 610()()..44 I'-' 4 (4 kV) 
Surge (1.2/50 µs) on A 1 • A2 !differential mode) EN 6 I 0()().4-5 level 4 (4 l:V) 

Otherdata 
Bounce lime: NO/NC ms 1/3 
VlbroHon resi1tonce j5..•5S)Hz: NO/NC g 15/15 
Shock reslstonc:e 9 16 
Power los1 to 1he environment 

--
without contod ~irrenl 

with roted C\JITenl 

WI 

w 3(2 POie) Fil pole) 13 ,, po1,,1 
Recommended distance between relay, mounted on PCB mm 2: 5 

Contact p--cif'cation 
F55 • Electrical life IACJ v conlad Cumd F 55 • Electrical life IACl v conlact cvn-ent 

2 ond 3 pole relays 4 pole relay 

10' 

,. 
\\ 

.i 10• 
i 

~ ~idiwt lOCICI • <Olq): l 
' . load • cosc, • O.A 

101 

0 4 

--- -
8 12 16 

(A) 

10' 

10• 
0 

I 

.. 
' ~ 

I

I< ,,---
Ru i, twe load · '°"" •1 

,,lndudiva load • fO"P • 0..4 
I I I 
I I 

~ ,_ -
II 12 16 

(A) 

• When swi!ching a resistive lood [DC I) having vohoge and current 
values under the curw, on eledric:ol lif. cf~ 100-IO' con be expecled. 

• In the cose of DC I 3 loads, the c:onnec:tion of o diode In parallel wilh 
the load wiR permit o similar eledricol life as for o DC 1 load. 
Nore: the release lime for the lood will be increc»ed. 

H 55 • Maximum DC I breolcing capacity 

20 

$ 10 
c 6 
! 

a 2 
~ ... 
l 

4 -. ' 

= 2 & 3 pole Cllffl!ffl t1111it 
4 pale a,mnt li,d 

-" c., 
' '.I - 4 conloctsinMries -

8 0.2 

0.1 
20 

.... ......... 

60 

~ ....... ---. 

- -
100 1-40 
oc.....,a-M 

-
~ 

-
180 220 
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Coil Spe(ifications 
DC coil data 

Nominal 
vohoge 

UN 
V 

6 

Coil 
code 

9.006 

Operating ronge 

u,..., u_ 
V V 
4.8 ! 6.6 

Resistance 

R 
Q 

-40 

Roted coil 
con!Uftlpfioll 

fol UN 
mA 

I 150 
12 9.012 9.6 I 13.2 1-40 86 
24 9.024 19.2 I 26.4 600 40 
48 9.0.48 I38_-4 52.8 2,400 20 
60 9.060 48 I 66 -4,000 15 

110 9.110 88 121 12,500 8.8 
125 9.125 100 138 17,300 7.2 
220 9.220 176 242 54,000 4 

R 55 • DC coil operating l"Clnge v ambient lemperature 

1.5 

1.0 

0.5 
·2 0 0 20 

1 • Mox. permitted coil vollo9e. 

40 60 80 
("C) 

1 

2 
I. 

2 ·Mi". pick-up voltoge with coil ot ambient lempen:rtvre. 

Acee:. orie.s 

General purpose relays,7, -•1 O·_A~ 

AC. <Ali data 
Nominal Coil Operating range Resistance Roted coilI code C.Onll.lfflplionvoltageu.., u.1a I u.,.. R lat\Jwl500JI 

mAV V V Q 

6 I 8.006 4.8 6.6 12 200 
9712 8.0 12 9.6 13.2 50 

24 8.02-4 19.2 26.4 190 53 
38.448 8.048 52.8 no 25 
.-48 66 1,200 2160 8.060 I 

12.5110 8.110 88 121 4,000 
120 8.120 96 I 132 l ,(,700 I 12 

253 17,000 6230 
264 I 19,100 5.3 240 

R55 • AC coi1 operating range v ombiem twnperoM9 

8.230 184 
8.240 192 

t 

~ 

2 

1.5 

1.0 

0.5 
·20 0 40 60 80 

('C) 

I • Mox. permitted co,I voltoge. 
2 • Min. pidr.-up vohoge with coil al ambient temperalure. 

tr Top Range mount adoplor for 55.32, 55.33, 55.3-4 1os6.25 
22.7 

056.25 OSU5wilh,_,.., 
J 

1.7 

tD 
,~ 15 

056.25 056.25 with r•loy 

Rear flange 1110untodaptor for 55.32, 55.33, 55.34 I 056.26 

t--J, .., 
"',-

::l.. 
--, .. 

,I 

30,I 

056.26 056.26nnloy 

'22..7 22.7 
056.26 056.26 wi1h relay 

Top 35111111 roil (EN 60715) odapi,1- for 55.32, 55.33, 55.34 056.27 
22.7 

056.27 with nloy 

N
22.7 

056.27 056.27 wah relay s 
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94.M.3 

Reio 
55.32 Screw terminal fla'9 amp) 

• 23 mm wide For space saving 

Mounting 
Pone or 35 mm roil 
(EN 60715) mount 

~ 

-Coi In icalion on EMC 
WJ)pR.Sion modules 

• Metal n1toining dip 

~ 

See poge 10 

(if\ Module Socket 
I 99,80 94,8'.2 

0-ri lion 
Screw fermino (Box c 

Mounting 
Pone or 35 mm roil 
(EN 60715) mount 

Accessories 
-Coi In iootlon and EMC 
suppression modules 

• Jumper link 
• Plastic retoinig and release 
c&p 

@pMod~~•~tsoc1cet ~~~~~=::::==:=:=~~=r~Mounting~~~~~~D ~~5-i::;==~~il~Ac~cessones~~-~~==~---,
99.80 94.92.3 et Pone or 35 mm roU -Co~ in icolion on EMC 

94.9-4.3 55.32 •Top termina s • Contocts (EN 60715) mount suppl'llssion modules 
55.34 • Bollom terminals• Coil -Jumperlink 

- Plastic retaining ond release194.94.3 I dip 
ISae pogo 11 

94.14 

See pogo 12 

Module 
-
-
-

Sodcet Relav 1- .. Mounting Accessories 
9,.12 55.32 I PCB sodcets PCB mounting 1-Metol retaining dip 
94.lJ 55.33 1 
94.1' 155.32 I55.34 

I 

Module Socket Relay Dacription Mountma Acc:eslOrios -- 9-4.22 55.32 PCm.i mount 
wi1h 101der connedioos 

Panel mounl on 1 mm 
thick panel 

- Metal retaining clip 

- 94.23 55.33 

- 94.24 55.32 
55.34See poge 12 

@tin 

pl soc 

See page 9 

Soe page 9 

Modulo Socket 
99.02 I 94.54 

Sodcat 
94.82 

Socket 
94.72 
94.73 
94.74 

9".CW 
See page 7 

Module Sodcet R Oescrip1ion 
99.02 94.02 55.32 Screw lenllilta !Box c 

'-9c..4~.0- 3-J.-'5-5-_3:...,34 
• Top terminals• Contods 

94.04 55.32 -Bottom term inals -Coll 
55.3.4 

• For fosl coble connections 
• fop terminals -Contocls 
• Bottom lelminols • Coil 

Mounting 
Panel or 35 mm ro~ 
IEN 60715) mount 

Mountin 
Pone or 35 mm rotl 
IEN 60715) mount 

Mounmg 
Panel o r 35 mm rai 
(EN 60715) mount 

Accessories 
-Coi in ic;olion and EMC 

suppression modules 
-Jumper link 
• Timer modules 
•Plastic retaining and release 

dip 

A«essories 
-Coi in icxition on EMC 

suppression modu~ 
• Jumper linlc 
• Timer modules 
•Plostie retaining and release 
dip 

Acceuories 
- Coil in icolion on EMC 
suppression modules 

- M.tol retaining clip 

94.34 

See page 13 

Modula 
-
-
-

Sockat Relav O.scrintion Mounlill(I Attessories 
94.32 55.32 Por,el-,t M3 screw fillin9 -Metal re!oining dip 
94.33 55.33 will, ,older cannedions 
94.34 55.32 

!55.34 
I 

H-127 
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(u\ 

9".04 

Approvals 
(occordlng lo lypej: 

CE: @~ct 
c:'Al•us 

•®• Cenoin relay/socket Sheet of morierlogs for reloining and releme dip 09.4.91.3 060.72 
combination$ 

• ~t rol 

94.02 
!M.0.2 94.03 

!;:., 

pla51Ic, 72 tags, 6x 12 mm 
Technicol data 
Rated volues 10A-250V 
Dielectric strength 2kVAC 
Protection category IP20 
Ambient lomperolure oc -.40 ... +70 
~ Screw lo!9ue Nm 0.5 
Wire slrip length mm 8 
Mox. wire size for 94.02/03/04 sockets solid wire stranded wire 

mm, lx.6 / 2x2.5 lxA / 2x2.5 
AWG lx10L 2x14 lx12 L2x14 

27 27 

u;= !Ir 
)( _ 'at all 

94.0494.03 

(;,way jllll'lpWSnit for 94.02, 94.03 ond 94.04 sockets 094.06(blue} I094 .06.0 (block) 
Roledvolues l0A - 250 V 

Screw terminal~ clamp) socbt panel or 35 mm\!!!J lEN 60715) roil mount 
94.02 194.02.0 94.03 194.03.0 94.04 194.04.0 
Blue Black Blue Blad< Blue Block 

For relay type 

Pastic ielaining on ease c ip 
(supplied with sodcel - po i code SPA) 
6-woy jumperlink 
Identification tog 
Modules (see loblo below) 
Timer modules (see toble below) 

55.32 55.33 55 .32, 55.34 

094.71 
09.4.91 .3 09.4.91. 09.4.91.3 094.91. 

' 09.4.06 094.06.0 094.06 09.4.060 09.4.06 094.06.0 
094.00.4 

99.02 
86.30 

060.n 

86.30 

99.02 
Approvals 
(occording to type): 

~ c:'Al•us 

DC Modules with 
non-stondard polorlty 
(-t-A2) on request. 

86 series timer ffllldut.. 
(l 2 ... 24)V AC/DC; B;.iunclion: Al, DI; (0.05s... I OOh) 
(11 0 ... 125 V AC; 81-fvndion: Al, DI; (0.05s ... 100h) 
230 ... 240 V AC; Bi-fvndion: Al, DI; 0.05s... I OOh 

Appl'O'IOls 
(according 10 type): ( € ~ c'Al•us 

86.30.0.024.0000 
86.30.8.120.0000 
86.30.8.240.0000 

99.02 coil inclicatioo and EMC suppression modules for 94.02, 94.03 ond 94.04 sockets 
Diode (+A I , stondord polari ty) (6•..220)VDC 99.02.3.000.00 
LED (6.. .2A)V DC/AC 99.02.0.02.4.59 
LED (28...60)V DC/AC 99.02.0.060.59 
LED (l 10 ...240JV DC/AC 99.02.0.230.59 
LED + Diode (+A1, stondord polarity) {6 ... 24)VDC 99.02.9.02.4.99 
LED + Diode [+A1, stcndard polarity) (28 ... 60)VDC 99.02.9.060.99 
LED + Diode [-t-A1, standard oolority) (1 10 ...220)VDC 99.02.9.220.99 
LED "' Varistor (6... 2.d)V DC/AC 99.02.0.024.98 
lED + Varistor (28... 60)V DC/ AC 99.02.0.060.98 
LED "' Varistor (I 10 ..• 240)V OC/AC 99.02.0.230.98 
RC circuit {6 ... 24)V DC/AC 99 .02.0.02.4.09 
RC circuit (28... 60)V OC/ AC 99.02.0.060.09 
RC circuit (110 ... 240)V OC/AC 99.02.0.230.09 
Residual current by-poss (I I0... 240)VAC 99 .02.8.230.07 
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Panel mount socketM3 s,::rew fixing . solder connedions 9U2 194.32.0 94.33 194.33.0 194.34 19-4.34.0 
Blue Bloclc Blue IBlodc BJue Blodc 

far reloy type 55.32 55.33 55.32, 55.3-4 
Accessories 

Approvals Melo! rlllcining c~p (.supplied wif-o scxht-pocL,gin9 code SMA) 09-4.51(according lo typ.)1 Technical data 
Roled valve$ IO A - 250VC€ ti~tl) 
Dielectric siren Ill 2kVAC& c• •u, Arnbiool temperature ·c ,....o...+7o 

21.5 

~ 

a 
000 0000 
000 00 □0 

~ DODD 
ot:10 

94.33 94.34 

Packaging rodes 
How lo code and identify rdairmg dip and pidtaging options for sodr.eb. 

Example: 

ISM Metal retaining clip 
~------- ...~__Plo_,_li_c_re1a_ in_1n_e_d iP _________________. 

._I w _ _[I]].@][!] CJo--.- _ _ 11hov_ 1m_ o_lning dip________~ 
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Muhi-vollage and multi-function timer range 

• 8 • 11 pin pluB4n version ovoifoble 

• • 1 delayed contact +1 instantaneous 
contact• version available (lype 88.12) 

• Front panel mounting fixing included 

• Multi-function 

88.12 

• Multi-function 

®tinder 

Features 

Front panel or JOdet mount 

• Tima scales from 0.05s to IOOh 

• 90 series sockets 

• 8 pin, 2 timed conlods or • 11 pin 
1 limed + 1 in$/ontoneous contact• Plug-in for use wiln 90 series sockets 

• Plug-1n for use wllh 90 series sockets 

Al! ONdelay Al o: ON o..lay (2 timed conlods) 
DI, ON pulse Alb: ON Deloy II ttmed ♦ l inslanloneovHontoctl 
GI: Fixed pulse {O..Ss) delayed DI o: ON Pulse (2 timed cantacll) 
SW: Symmelricol recycling: ON slort DI b: ON Pulse (I timed + l imtantoneous contoc~ 

GI: fixed pulse (O.Ss) deloyed 
SW, Syn,memcol recycling. 

37 

wilfiovt signol START 
ll+u--. NJ-

IE: Signol OFF delay 
CE: Signol ON and Off delay 
DE: Sig~ol ON pul..e 

) p 

with signal START 

P • Pouse 
s- Slatt 
lt ■ lteset 

Contad specimation 
Contact conflgurotion 2 CO (DPDT)2 CO (DPDT) 

Roted current/Maximum peak current A 5/108/15 

Roted voltoge/Moximvm .witdiing volloge V AC 250/400250/250 

Roted load AC1 VA 1,2502,000 

Roted load AC 15 (230 V AC) VA 250400 

Single phase motor roting (230 V AC) kW 0.125 0.3 

areoking capacity DC I: 30/110/220 V A 8/0.3/0.12 5/0.3/0.12 

Minimum switching load mW (V/mA) 300 (5/5) 500 (5/5) 

Slondord contact material AgCdOAgNi 

Supply specification 

Nominal voltage (UN) V AC (50/60 Hz) 24... 23024... 230 

24.•.230voe 24... 230 

Roted power AC/DC VA{50Hz)/W 2..5 (230 V)/1 .5 (24 V)2.5 (230 VJ/1 {24 VJ 

Operating range VAC 20.4...264 . .5 20.4 ... 264.5 

20.4...264.5 voc 20.4...264.5 

Technical data 
Specified time range (0.05 s ... S h). {0.05 s ... IO h). (0.05 s ...50 hJ - (0.05 s ... l 00 h) 

Repeatability % ± I± I 

Recovery time ms 300 200 

Minimum control impulse ms 50 

Setting accuracy-full range % ±3 

Ele.;tricol life al roted load AC1 cydas 

±3 

100-10'100-10' 

Ambient temperature range ·c - 10... +55 -10... +55 

Protection category IP 40IP40 

Approvals {according lo type)• 
H-130 
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Ordering informotion 
Example: 88 seties multi-function timer, 2 CO IOPDTI contact 8 A, {24... 230)V AC (50/60 Hz) and (24 ... 230)V DC supply. 

8 

1 

~ -undi-·on-sAl-,Ol-,G-l,S~- -., -c:-~T,Lf•O •9=~~10 11 

iI__, 
1 • Functions Alo, Al b, DI o, DI b, GI, SW, 8 pin 230 • (24 ... 230)V AC/OC 
No. «poles ----------~ 
2•2pole 
Supply Vinion ______________, 

0 • AC (50/60 Hl:)/OC 

Technicol doto 
EMCff!eCilications 
Type oftest IRef-tnnce 5fandanl 
Electroslotic discharge contad diseh~ EN 610004-2 4 kV 

air discharge IEN 61000-4-2 BkY 
Radio-frequency electromagnetic field (80 + 1000 MHz) EN 61000,4-3 lOV/m 

Fast lronsienls (burs~ {5--50 ns, 5 kHz) on Supply termino_ ___ ___,__ _ _ ______+--2kYls EN 6100<>4-4 

Svrges {1 .2/50 l's) on Supply terminals common mode--- EN 61000-4-5 HY 
differential mode EN 61000-4-5 1 kV 

Radio-frequency common mode (0.15 + 80 MH4 EN 61000-4-6 3V 

on Supply lerminals 

Selection of: function, time scale and units 
88.02 188.12 

E function telector Al, DI, GI, SW, BE, CE, DE IAI a, Alb, DI o, DI b, GI, SW 

D Time ICGle selector o.5, ~s. 10 

H Unit of time selector s (second), min (mlnule), h (ttou~, 1Oh (10 hour} 

Time scoJes 
Ful mile value 

r,---__H I min h xlOh 
0.5 0.5 second 0.5 mlnui. O.S hovr S hour 
1 1 second 1 minute I 1 hour 10 hour 
5 S second 5 minute I 5 hour SO hour 
10 10 second 10 minuta I 10 hour lOOhour 

A E 
R--< 

F 

G 
CNOTE: time $COies and functions muJI be set befote enefglsing the timer. 

- Ho-

LED/visuol indication 

A Yellow lED: P0Wer ON (Ul 
8 Red 1£0: timing in pro11ress (CJ 
C Unit of time selected 

F function selected 

G Time selected 

H-131 
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Functions 
u -Su~

Vo e 

s •Signal 
switch 

p •Povse 

R • Reset 

-- •OutputContod 

LED 
(yellow) 

LED 
(red) 

Supply 
\/Olloge 

Off 

NO~ut I 
conlact 

Open 

Contact 
Open Closed 

xl ·"4 xi •x2 

I I I I ON Open 

(?pen Plmlnf 
,n p,ogres• 

xl -x-4 xl • x2 

ON 

xl -x2 xl .x.4 

xi -x-4 xl -x2 

I ---. ON Closed xl •X2 xl •"4 

Wiring diag.-. Type88.02 

will,out &lgnol START u 

T-- I. .I §ii 
u 

....-. 
Tl. .l bd 

--u 

T 

(Al) ON delay. 
Apply power lo timer. Output c:onlocll lnmsfer of1er prwet lime 
ho$ elapsed. Resel OCClUrs wflen power is ramoYed. 

(Oil ON pulse. 
Apply power lo timer. Output conloc:1$ tronsfer Immediately. 
Af1er the preset time has elopsed, contact, raset. 

(GI) Fixed pube f0.5s) delapd. 
Apply power to timer. Output contacts transfer ofter pre.set 
time ~ elop,ed. Reoel occurs ofter a li,ced time of O.Ss. 

($W) Symmelrical ,-cydlng: ON s1art. 
Apply power to timer. Output contod$ transfer immediately 
and cycle between ON and Off for os long as power is 
applied. The ratio ls I : I (time on ,. time off). 

with signal START 18El Signol Off delay. 
Power Is permenently applied to the timer. 
The output contacts tron~fer immediately on closure of the 
Signal Switch (S). Opening the Signal Swilch initiates rhe 
preset delay, offer which time the output conlacts reset. 

(CEI Signal ON and Off delay. 
u - ---.---,.......- - ..-.-.--- Power is perrnenently applied lo the timer. 

Closing the Signal Swl!Gh (S) initiates the preset deloy, aher 
which time the output cOftlDds transfer. Opening the Signal 
switch initiates the some~ delay, ofter which lime the_:. Iii I.J UL.1lJ 
output contads reset. 

u 11>1 ISig!ICII ON pvlse. 
Power is permenltlltly applied to lhe timer. 
On momenlory or moinloined ck»ure of Signal Switch (S), 
the output c:onlocts transfer, and remain so for lhe duration~=~m=~ wm=~T=::::::::;:: 
of the p<eJel delay, ofter which they reset. 

RESET !RI PAUSE fl 
A momentary closure of the 1'9$el oolch (2-7) will reset the timer. longer dosure of the pause swirch (2.S) wil immediolely halt the timing process, 
term clo5'ire of tlte reset switch will hold the timer in the rew stole. This but the elopsed lime wiR be retained, ond the current stole of the output 
is opplicoble for all lundlons. conlocts will be maintained. 

On opening of the pouse swilch, liming resvmes from the retained value. 
This is a pplicable for all functions. 
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functions 
Wiring diogrum Type 88.12 

u (Al aJ ON Delay (2 timed conloctl). with011t slgnol START 
Apply power to timer.

Ct 
0, 

Contocls (C1 ond C2) transfer oltor pr-I limo hos okupod. 
Reset occurs when power is re moved.II. .i 

u IA! bl ON Delay 
(1 lillled axltlKt + 1 iMmdaneovs CCll'lalct). 

Ct Apply power lo Iimer. Output conlod (C 1) transfer, immediot.ly. 
0, 

I. ,; Contact (C2) transfers ofter the preset ttme he, elospod. ResetI 
occurs when power b removed. 

u (DI o) ON palse (2 tim.d contods). 
Apply power lo timer. 

Ct Outpvt contacts ICt end C:i) transfer immediately, 
0, 

I After p,uet time hos elosped, the conlocts reset. I. J 
u (DI b) ON pcdse (I timed <OfttDct + I instantaneous comactl. 

Apply power! to timer. Output contods (C1 ond C2) tronuer 
Ct 
0, immediotoly. After preset time has elasped, the contact (C:i)

I. I .l reset,. Conlod IC1) resets when power i& removed. 

(GQ fixed puhe (0.5s) delayed. 
Apply power lo timer. Outputcontacts transfer after preset time 

Ct hos elapsed. Reset occurs after o fixed lime of 0 .5s. 
c.t 

u 

TI ...I o.ssl 
u (SW) Syni!llelrical recy,ding. 

Apply power lo timer. Output conlocts lronsfer lmmedlctely 
Ct and c:y.;lo between ON and Off for cs long os pawer is applied. 
0, 

T T T ., ...~ The ratio is I: I (time on • time off).I T I I I 
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(8\ Sc,,ww,-.iMII (Box dcnp) JOdcet 90.20 
~ panel or 35 mm roil (EN 60715) mount Slue 1:!'·o 

For timer type I 88.12 

Tedmkal dato ! J 

90.21 
Approvals 

Roted values 
-D-iele~ ctr.;_ic.;_s;.;.tre.;._ng-.th,-------

10 A. 250 Y
------1-1.;..2 .:..kV;.;_A.;;.C::....:;_.;_______ _____ ___ 

(according 10 type!: 
( E: @ ~tf) 

• 

Prolection cotego<y 
Arn-::,-,b,....ie_n1_1e_m...__,o_tu_re_________ 
~ Screw torque 

IP 20 
--~"C~ t-'--"...;..;.0-c..:.··,· +._7..:.0______________ 

N m I0.5 

c'iUus ~ Wire $1riplength -.- __ -:-:--,-----m_m_ ~0 
~Max. wire ,ize fw 90.20Ofld 90.21 ~ -+-'-'l'-' w s1r_onded w--:-c: -c-=_____so id__,.;..ir__ce_______.j_ _ _ ire 

mm'lx6/ 2x2.5 lx6 / 2x2.5 
________________A:w:G... 1-.;..- 1: - ,-10 _ ____,,. ::,4_:-----◄- x-"-;-2x 1_4 _-'-.,_-_ 1 _0':_ 2x 

90.20 90.21 

Scnw ...,._ fide clampl IOWt 90.26 90.27 I 90.27.0 
panel or 35 mm roil (EN 60715) mount ... IBlock 
For timer type 88.12 :;021 
Tediriiail dala90.26 
Roted values I,o A- 250 Y 

Approvals Dielectric strength i2 kV AC(according lo type) : 
Protection c_ategory _,,_..____________--::-,,-+-IP-,-'-20_~--------------

CE: @~(J> Ambient h>mperature •c j --40 ... +70 
O Screw lotque Nm I0.8 

l!11 

rfi1
all.<Xlll <Xlll!Xll 

Wire slrip lengt+i mm I 0 
Mox. wire size for 90.26 ond 90.27 sockets solid wire 

mm' lx.4 / 2x2.5 
AWG I lx12 / 2x14 

stranded wire 
lx4 I 2x2.S 
lx12 / 2x14 

]' ~ ' ItUOmr
lYl i~1
CII.CXl!alW01 COi. C0IC0II COi. 

90.26 90.27 

Sockets 8· 11 plia bodcwired wilt. solder ....... 90.13.4~190.12.A (blocl() 
For timer type 88.12 188.02 
Tedmkalclata 

190.1 3.A Roted volues 10 A- 250 Y 
Approvals Dielectric strength 2 kV AC 
(oceording to type): Ambient temperature •c -40... +70 

cm 
90.12.4 90.13.4 
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11/1/12 Search code in this Series IFinder 

• 
Home About Finder Products Downloads Support Login 

Search code in this Series 

..., ..t-i,Setl!:E!t!;l 

,\l:c,ac;,<flllH'l'il,";iscfewirl!'ri:ti!t1at or 35mm;Rili'.il (el §!)715) m~\Jll~ 

Accessories: 

Coil indicaction and suppression modules 

Download: STP 

90 

You can use the modules on the right side of this page to further select/filter 
the products from this series using their characteristics. Simply click the 
desiderd value and wait for the page to load the results. 

8 product(s) selected 

90 02 SMA 

for relays 60.12. 88.12 - Screw terminal (Box clamp) socket panel or 35 mm 

•
rail mount 

90 03 SMA 

for relays 60.13. 88.02 - Screw terminal (Box clamp) socket panel or 35 mm 
rail mount 

90 20 SMA 

for relays 60.12. 88.12 - Screw terminal (Box clamp) socket panel or 35 mm 
rail mount 

fgi&f".elgys 60'13, 8{:fi.Q2 - S¢YevUeftnfm,l(Boxtclamp) socj<etpanelpr J![mrfJ
,¥moudt* · 

90 22 SMA 

for relays 60.12, 88.12 - Screw terminal (Box clamp) socket panel or 35 mm 
rail mount 

90 23 SMA 

for relays 60.13, 88.02 - Screw terminal (Box clamp) socket panel or 35 mm 
rail mount 

90 26 SMA 

or relays 60.12, 88.12 - Screw terminal (Box clamp) socket panel or 35 mm rail 

•
lil.Q!Jfil 

90 27 SMA 

for relays 60.13, 88.02 - Screw terminal (Box clamp) socket panel or 35 mm 
rail mount 

Type 
02 for relays 60.12, 88.12 -

20 for relays 60.12, 88.12 -

mm rail mount 

21 for relays 60.13, 88.02 -

mm rail mount 

22 for relays 60.12, 88.12 -

mm rail mount 

23 for relays 60.13, 88.02 -

mm rail mount 

26 or relays 60.12, 88.12 -

mm rail mount 

27 for relays 60.13, 88.02 -

mm rail mount 

Packaging 
sMA f{etal retatngl.t:ili, 

Screw terminal (Box clamp) socket panel or 35 

Screw terminal (Box clamp) socket panel or 35 

Screw terminal (Box clamp) socket panel or 35 

Screw terminal (Box clamp) socket panel or 35 

Screw terminal (Box clamp) socket panel or 35 

Screw terminal (Box clamp) socket panel or 35 

Screw terminal (Box clamp) socket panel or 35 

www.findernet.com/en/solr_search/series/90 
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90.03 

190.03 

@tinder 

~ 
..-:II~~-~ 

Appro11ols 
(according to type) : 

•®• Certain ,-J.,y/ sodot 
combinolioru 

Screw terminal Olox damp) sodc:et 90.02 90.02.0 
1panel or 35 mm roil {EN 60715) mount Blue Block ... 

For relay type 60.12 60.13 
Accessories 

09033 
090.06 

I •OT 

ldentilicofon 10g 090.00.2 

Modules (see lable below) 99.02 
Timer modules (see lahle belawt 
Tedmical data 

,a 33.5 

86.00, 86.30 

,a n, 

1 ' , 'TI!~~ .. ,~ ~t ; 
~ 

oca. ca, cow ftrilllrQW CC& 

90,0J 

;: 

, 090.06jbluel 
10A - 250V 

RotedllO!ues IOA - 250V . 
Dieledri.: s!renatl. 

Prol8clion coteoorv 

2kVAC 
IP 20 · -

Ambienr temD@fflasre 
Ril Se,...,. lo<nuo 

Wore strio lenath 

·c 
Nm 
mm 

-40... +70 

0.6 
10 

Mox. wire size f-or 90.02 and 90.03 sockets solid wire -- stranded wire 

mm'- 1~2x2.5 lx.t / 2x2.5 

AWG l,,cl0/2x14 1x12/2x14 

::~~J) .. 
::i 

"!if0 .....f 2 f t ~ ca CDM ca co, oa 

90.01 
zu 
2&.t 

6--, jwiip« 1111k for 90.02 Olld 90.03 lOd.ets 
RolodYO!uos 

,..ApprCNOls 
{according lo type): @ c1'1•us i--l:---'•=--...,"'l'-""'•,_,..i_""'•-.-•+<-1•---'•=-...,..,,,_=•---~:1 +E. 

ol:=====!n==c::=>::::en!::>:::<= ~~:{= !"Cln!:,;:,,•=-~□===~p
... ..,.,l.-c,1.c.,5,..,1,-'21-'-<,...I _H..,li.,, ... 21......,.1,..,1t _ ,..,I..., -=""---__.,I 1,1uJf1,--"wc;...._ 

86 seria 1im« modules 
Multi-voltoge: 112... 2AO)V AC/DC; 

Mum.lundions: Al DI SW, SE CE DE EE ff· 0.05 s ... 100 h 86.00.0.240.0000 

86.00 

86.30 

99.02 

Appro110ls 
{according lo type): 

<lJ-c...us 

DC Modules with 
noMlondord polarity 
(+A2) on request 

a 

12 ... 2-4 V AC/DC· Bi-funclion: Al DI· 0.05 s...100 h 86.30.0.024.0000 
110 ... 125 V AC; Bi-function: Al, DI; 0.05s ..• I OOh) 86.30.8 .120.0000 

230.•.240 V AC; Bi-function: Al, DI; 0.05 s ... 100 h 86.30.8 240.0000 

Appr011als {according lo type): ( E: C, c'Al"us 

99.02 coil Indication and EMC supprusion modules f-or 90.02 ond 90.03 sodtetJ 
Diode !+Al standard nnlnrilvl 16 • ..2201VDC 99.02.3.000.00 

LED (6 .. .24IV OC/AC 99.02.0 .0U.59 

99.02.0 .060.59LED l28... 60}V OC{.AC 
99.02.0.230.59LED ll 10... 240IV DC/AC 

LED + Diode (+A I standard oolorilvl 16...2-4IV OC 99.02.9.02-4.99 

99.02 .9 .060.99LED+ Diode (+Al , 5tandord ~~ {28..• 60)V DC 
LED+ Diode l+Al, standard polarity} jl 10...220JV DC 99.02. 9 .220.99 

99.02.0 .024.98LED + Varistor 16..• 24lV DC/AC 
LED +Vorulor (28•.•60IV DC/AC 99.02.0 .060.98 

LED + Vali$Jor 1110 ... 240IV DC/AC 99.02.0.230.98 
99.02.0 .024.09RC circuit 16••.241V DC/AC 
99.02.0 .060.09RC circuit 128•..60IV DC/AC 

RC circuit 1110 ... 2AOIV DC/AC 99.02.0.230.09 
Residual current by.poss (110... 240)V AC 99.02.8.230.07 
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88.02 PlUG IN TIMERS 

0 FRONT VIEW 
A Yellow LED: power ON (\J) 
e Red LEO: 1lmlng In progress (C) 
C Unit of lime selected 
D Tlme scale Hl80lor: 0.5, 1, 5. 10 
e Func11on aGloclor:Al, DI, GI, SW, BE, CE, OE 
F Function eelect&cl 
G Time Hlecled 
H Unitof tlme selee10r. 

• (second), min (minute), h (hoUI), 10h (10 hour) 

e WIRING DIAGRAM AND FUNCTIONS 
21 Without control alQnll 

Al • O!Hlelly 
DI • Interval 
GI =Pulse dtlaytd 
sw ■ S)'fflffiObicat nulw (aw1tlg iuae an) 

2b With conUOI 1lgnal 
BE • OIi-deiay Wllh conttol llgnlll 
ce =On- and olklelay with oontrol signal 
OE • lnl&MII with c:cn1rol signal on 

NOTE 
RESET (R) 
Amom&1Ury doture ol u,e reset aw11Ct1 (2· 7) wti1 reset the timer. 
Longer tam, dosure ol ltle rant awtldl wtll hold Iha UmerIn the 
reeet elate. Thb It applcable for 1111 MCllone. 
PAUSE (P) 
Closure of Ille pause swltcn (2•5) w111 lmmecllaloly hall lhe timiroo 
process. but the elapted time w11I b8 re1alned, and lh8 C\lll'llnt Sl&III 
al 1h11 outpul contacts wlU be malnl&lned. On oprilg al 1h• pauee 
swildl, timing reeumes trom the retained value. 
This la eppl~tile to, aff lunctlone. 
WARNINO 
11me scales and lunclions must be set before energising the dmer. 
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Harmony™ 9001K/SK/KX 
• 30 mm push buttons 
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-
30 mm push buttons 

Schnelder Eleclric's Hannony• 9001 30 mm push buttons, pilot lights, selector 
switches and mushroom head operators provide robust and reliable solutions for a 
wide range of heavy industry applications. 

■ 9001 Koperators are rugged and Include chrom&-plated bezels. (See page 5.) 

■ 9001SKoperators include black plastic bezels for corrosion-resistant applications. 
{See page 36.) 

■ 90011<.X operators include chrome-plated square bezels and provide multi.function 
operation. (See page 66.) 

Product features: 
■ Heavy duty, oil-tight, dust-tight, and water-tight without boots. Most units are IP66 

rated and are UL types 4, 4X and 13. 
■ FINGERSAFE~ contact blocks and light modules for Improved safety 
■ Interchangeable light modules, contact blocks, colorcaps, pilot light lenses and 

mushroom heads reduce Inventory 
■ Integrated earth ground oonnectlon (no ground wires required) 
■ Easy Installation with octagonal ring nut 
■ Metal or plastic legend plates 

Contact block features: 
■ Clear window for status of contact operation end troubleshooting 
■ Color coded for easy Identification 
■ Single screw mounting for quick installation 
■ Side-by-side and/or stacked mounting to minimize enclosure space requirements 

Ught module features: 

■ Low-cost Incandescent lamps or energy-efficient, long-me LED lamps 
■ Wlde range of voltages from 24V to eoov 

All products are: 
■ ULllsted and CSAcertified 
■ CE declaration of conformity 
■ RoHS compliant 

Schnelder
-OElcurlc 
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-
30 mm push buttons 
9001 K - Complete units 

Contact functions 
Puah buttons, spring retum 

••
00 00 00 

FuOguaro No guard Extended guard 
9001KR1H• S.. page 10 9001KR3aH Sae page 10 9001KR2eH See page 10 

Mushroom head push button• 

00 00 

Springretum 1-3/8or2-1/4 In (35or 57 mm) Push-pull 1-518 In (41 mm) Tum-lo-lelease, trigger action 
9001KR2MH13 5Hpage10 9001KRH e See page 10 9001KR16 {f} SN page 12 

Selector switches, key swltchea andJoystickcontrollers 

00•• 

Selector switclles Keyswitches Joystick a:mtrollers 
9001 KS..FBH..See pages 13 to 15 9001KSu KeHH See pagH 13 to 15 9001 KeeHe See page 18 

Light functions 
PilotUght■ 

00 00 

BA9s base mounted sup« bright LED BA9s Incandescent bulb 

9001KP... See page 17 9001KPM• SN page 17 
{1) Compl;e•..whEN411111S013850$1and1111Ulrr~Stoppush1>uttono..,,.,,,u•..twilhcltccidtLBQffldPlltleP001KN8330(90mmdlamel8r)«9001KN9330(60mm~.,,. 

See~26. 

Spccffl~ions· References: Dimensions: Mounting:
page7 page 10 page30 1?¥'31 

Sch...,eider 
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-
30 mm push buttons 
9001K 

9001K Operator Materials: 
Push Button and Push-to-test Pilot Light 
(9001 KR and 9001 KT) 

Gasket- Nitrile 
Seal - Nitrile 
Seal Cap-Amorphous Acetal 
Decorative Ring - Polyester Film 
Compensating Washer - Polypropylene 
Lock Ring - Amorphous Nylon 
Stem - Thermoplastlc Polyester 
Base Cap - Thermoplastic Polyester 
Knob- Polycarbonate 
Liner - Polypropylene 
Hold Down Spring for 9001K-15-Neoprene 
Operator Base -Zinc 
Operator Base (9001 KR8)- Polyester 
Return Spring- Music Wire or Stainless Steel (9001KT only) 
Ring Nuts -Aluminum orZinc 
Springkeeper - Steel 
Locking Thrust Washer-Zinc 
Color Insert - Polyethylene 
Boots - Silicone 

Selector Switch (9001 KS) 

Gasket - Nitrile 
Seal - Nitrile 
Bearing Washer- Polyester Film 
Compensating Washer- Polypropylene 
Cam Follower - Delrin 100 
Liner - Polypropylene 
Knob - Polycarbonate 
Cam Carrier-Amorphous Nylon 
Cam Rotor - Celenex 3300 
Cam Profile- Delrin 100 
Operator Base - Zinc 
Detent Spring - Stainless Steel 
Ring Nuts -Aluminum or Zinc 
Seal keeper - Stainless Steel 
Locking Thrust Washer - Zinc 

Pilot Light (9001 KP) 

Gasket-Nitrile 
Compensating Washer - Polypropylene 
Lens - Glass or Polycarbonate 
Light Module Housing - Thermoplastic Polyester 
Operator Base- Zinc 
Glass Lens Ring -Anodized Aluminum 

Contact Block And Light Module Materials: 

Contact Block (9001 KA) 

Housing-Amorphous Nylon 
Contact Slider - Phenolic, Nylon orAcetal 
Terminal-Steel 
Saddle Clamp - Steel 
Spring - Stainless Steel 
Contacts - Silver and Copper 
Blade - Beryllium Copper 
Mounting Screw - Steel 
Label - Paper 

Light Module (9001 KM) 

Housing - Thermoplastic Polyester 
Socket- Steel 
Terminal- Steel with Tin Plate 
Saddle Clamp- Steel 
Translating Pin - Polycarbonate 
Transformer - Thermoplastic Polyester, Steel, Copper, 

Polyvinyl Chloride, Polytetrafluorethylene, 
Acetate, Paper 

Lamp Spring - Tin Plated Music Wire 

Product range, References: Dimension,: Mounting: 
pege 10 page30 page31 

Schnelder 
ease 5 
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30 mm push buttons 
9001 K - Push buttons and mushroom operators 

, add prefix ·9001• to the reference. 

- Non-lllumlf}ated M ushButton 
Foruse In hazardous o ons seepage 
Contact blocks and le t Included unless 

Descripllon Color Operator wlth1 N.O. Operator with Operator with Operator Only 
and 1 N.C. Contact 1 N.O. Contact(KA2) 1 N.C. Contact (KA3) withNo Contacts 
(KA1) 

• 
Full Guard Black KR1BHS KR1BH8 KR1B 

Red KR1RH5 KR1RH8 KR1R 

KR1GH5 KR1GHB KR1O 

KR1UHS KR1UHI KR1U 
9001KR18 KR1 ■H5 KR1 ■HI KR1■ 

No Guard Blaci< KR3BH13 KR38H5 KR3BH6 KR3B 
Red KR3RH13 KR3RH5 KR3Rtffl KR3R 
Green KR30H13 KR3GH5 KR3GH6 KR3G'-l UniYersal (1) KR3UH13 KR3UHS KR3UH6 KR3U 

Other@ KR3 ■H13 KR3 ■H5 KR3 ■Hfl KR3■ 

Extended Guard Black KR28H13 KR2BH5 KR2BH8 KR2.B 
Red KR2RH13 KR2RH5 KR2RH6 KR2R 
Grwen KR2GH13 KR2GH5 KR2GH8 KR2G 

9001KR28 
Universal (1) KR2UH13 KR2UHS KR2UH8 KR2U 

Other(2) KR2■H13 KR2■H5 KR2■HIS KR2■ 
1-318 in (35 mm) Snap-In Plaetlc M1111hroom Button 
Diameter Bladt KR4BH13 KR48H5 KR4BH8 KR4B
Mushroom Button 

• 
Red KR4RH13 KR4RH5 KR4RH8 KR4R 
Red (3) KR4R05H13 KR4R0SH5 KR4R05H6 KR4R05 

Green KR4GH13 KR4GH5 KR4GH8 KR4G 
Other {4) KR4*H13 KR4*HS KR4*HB KR4* 
Screw -On Plastic Mushroom Button With Set Screw 

9001KR48 Black KR24BH13 KR24BH5 KR24BH8 KR24B 
Red KR24RH13 KR24RH5 KR24RH8 KR24R 

Green KR240H13 KR24OH5 KR24GH8 KR24G 

9001KR24BM• . , 
1-1/2 in (40 mm) 
Diameter 
Mushroom Button 

2-1/4 in (57 mm) 
Oiameler 
Mushroom Sutton 

Other (4) KR24*H13 KR24*HS 
Scr■w-ln Metal Mushroom Button with Set Screw 
Black 

Red 
Gre«t 
Snap-4n Plastic Mushroom Button 

Bladt KR5BH13 KR5BH5 
Red KR5RH1 3 KR5RH5 

R&d (3) KR5R05H13 KR.5R05H5 
Green KR5OH13 KRSGH5 
Olher (4} KR5*H13 KRS*HS 

KR24*H8 

KR58H6 

KR5RH6 
KR5R05H6 
KR5GH6 

KR5*H6 

KR24* 

KR24BM 
KR24RM 
KR24GM 

KR5B 

KRSR 

KR5R05 

KRSG 
KR5* 

9001KR58 
Screw-On PluUc Mushroom Button with Set Screw 
Black KR258H13 KR258H5 KR25BH8 KR25B 

• 
Red KR25RH13 KR25RH5 KR25RH6 KR25R 
Green KR25OH13 KR25GH5 KR25GH6 KR2SG 
Other(4) KR25* H13 KR25*H5 KR25*H6 KR25* 

2-3/8 in (60 mm) Screw~n Metal Mushroom Buttonwllh Set Scr■w 
Diametet Blacic KR25BM 
Mushroom Button 

Red KR2SRM 
9001KR25BM Green KR25GM 

(1) n,. univerulpuahbuttonop,,rwtor.t"°"r.lnet1euellollM~oolorlnStMU:bi«k, ,..,_ll'"", )'ellow. orang,t, blue endwit~. 
(2) Roplaca ■ wilt> tll•colotcode..cho#II ftvm tt» colot-1• tebi. b<Wow, 
(3) Knobhlts ,,,__,~St<f)"lnl'f4edl8'ttNShf(/>l{lhted in whh fD<tNdabl ity, 
(4) Repll,ce *wit/I Illecolotr:cde aschounfromI/leco/orr:ccJe tat>i. below. 

Color Codes 
Color KR1,2,3 KR4, 5, 24, 25 

Place Col or Codo Place Color Coda 
In Reference • In Reference* 

Blue L L 
Yellow y y 
White w 
Orange s s 
Gray E 

Toni.ct andord&rConradBlocJcs, LightModules, Knolls. and 
A-.ssoriss, SNpa{lff201o29. 

Product range: SpacifieaUOlls: Dimensions Mounun11: 
pages 1'896 7 P!!f1830 pape 31 
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References (continued) Harmony™ 9001 K/SK/KX 
30 mm push buttons 
9001 K- Contact blocks 

Note: When ordering, add prefix "9001" to the reference. 

The 9001KAcon!3d blocl<s are Fingersate• contact blocks 
(meetingVDE 0106Part 100). Theyhaveonescrewmounling 
and captive (backed out) plus/minus terminal screws. These 
contactblocks are doubl&-break,direct-actingcontacts. 
Because ofthe wiping adion or these contacts, lheyaresuhable 
for use with programmable con11011ers.All ex>ntact blocks risted 
below acceptup to 2 #12--#24AWG solidorslrandedwires. 
Recommended tightening torque for screw tem,inals is 711>-in 

s rd Contact Blocks 
0 ..crlpllon 

ti,1
,..... -
~~-

(ClearCowr) 

Symbol R.r-nce 
KA1 

Q,&.Q 
0 0 

Duect-1\d!ng 

e 

I 
KA2 

..L. 
0 0 

(GreenCovw) 

I 
!(AS 

Q,,\Q 

Direct-Acting 

{Red 01:wer! e 
\~~ 
~!L• 
~~ 

(Claar Cover) 

I 
(Rod CoYer) 

(Green Cover)• 

KM 

Q.L.Q 
Q.:i,P 

N.O. Contact 
EarlyCloelng 

Q.L.Q 

N.C. Contact 
Late Opening 

_._ 
Q.:i,P 

N.O. Contact 
Ear1y Closing 

Additional ClrcultAJTangernenta 

Sequencing (1) 
N.O. Conlact ofl<A4 closes Q.L.Q 

QJ.Qbefore N.O. Contact on 0 0 
KA1 ~ KA1 

KA5 

KM 

Order 
One9001KM 
and 
One9001KA1 

Overlapping (1) Order 
N.O. ContactofKA4 closes One9001KM 
l>elore N.C. Conlad ofKA5 Q.\Q Q.l,Q and 
Opens &.f' KA5 One 9001 KA5 

(1) ForpuJ/t button.tOf~&e/&cto(lwilcl>Hor/y. For1equoncing 0( 

~ c,oni.ctt <>n ot/w~ ,.,_,tocatalog II001CT0001. 

Symbol 

Q.LD
0 0 

..L. 
0 0 

Q.LD 

Q.L.Q 
Q.:i,P 

N.O. Early 
Cloalng 

ContactBlocks with 
Binder Head Screw• 
(not Flngersafo) 
Reference QuanlllY (2) 
KA21 254.lp 

KA22 254lp 

KIin 2~p 

KA2A 25--Up 

Gold Flashed Contacts 
with Standard 
PreuureWire Tennlnals 
Reference 

KA31 

KA32 

KA33 

KA34 

KA25 25-Up KA35
0.1D 

N.C. Contact 
Late Opening 

(2) Mfnlmumorcwquandty/1 25, 

Contact blocks listed below ate not Flngersafe, but provide: 

■ Terminals that accept ring tongue/fOfk tongue 
connectors 

■ Short slngle circuit contact blocks (0.75• deep vs. 
0.97" deep on the Fingersafe) 

■ For assembled operators, use fonm Y238 (add to 
reference as suffix, for example: 
9001KRU1H13Y238) 

Symbol Reference Symbol Reference 

KA1G KA4G 
QJ.C 

QJ.Q cw> 
0 0 N.O. Contact 

Ealy Closing 

KA2G KA50 
QJ.Q

o'o N.C. Contact 
Lalli Opening 

KA3G _._ KA&O 

Q.:i,P 
N.O. Contact 
Early Closing 

Qulck-Conne 

Symbol 
_._ 
0 0 

Reference 

KA12 

KA13 

ForditMnllons, 1W lo ,_lfllog II001Cl'll001 

1::rotttTitiil-r!fiiml~rr1r.mm~mm,r~ri~r{-r.mm~HiH~., r!! ~,x~ ~')le~~~~-~ e:f'.:~1;11 ~1~ff~~~.f.-frJI 
V AC 

Inductive (NEMA/ ULType A600) 35% Power Factor Reil,tlve 75% 

Make Break Conttnuoua Power Factor 
Make, Broak end 

Amperes VA Amperea VA Canylng 
Contlnuou1Ampe- Amperes 

120 60 7200 6.0 720 10 10 
240 30 3.0 
480 15 1.5 
600 12 1.2 

V 

125 
250 
600 

KA1 

0.55 
0.27 
0.10 

DC 

Inductive and R11l1tfve (NEMAQ&OO) 

Meke and ar..k Continuous 

KA2 KA4 KAS Cerrylng 

KA3 KA6 Ampe.-es 

0.55 - - 2.5 
0.27 - -
0.10 - -

To-""dordorCantK1Bloclr.. l.ighrModu1ts,Knobs,andll~..-~WI059. 

Product range: Spedl'lcaiione: Dimensions: Moonun11: 
page 5 page 7 page 30 page31 

Sd>..neider
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References (continued) Harmony™ 9001 K/SK/KX 
30 mm push buttons 
9001K- Pilot lights 

Note: When ordering, add prefix •9001• to the reference. 

PHotUghts-UL Types4, 13/NEMA4& 13 
For UH In hazardous locations, see page 23. 
Legend plates not included. 

Description Voltllge 51),le WltllRN WltllGnen With Other Without 
frHnel COIOC' FrnMIColor Color Cap ColOC' Cap (1) 
Cap(1} Cap(fJ (1) (7) 

Tlensformer KP1R31 KP1G31 KP1 ■ KP1 
Transformer KP7R31 KP7G31 KP?• KP7 
FUIVoltage "93SR31 KP35G31 KP35 ■ KP35 

ei 
• 

Forot,erwllages 
seepage24. 

Tmnsformer, Flashing or LEO (3) KP£R31 KP£G31 KP£ 
Full Voltage, Neon orRoslltor (4/ KP£R31 KP£G31 KP£ 

Trenafonnor KT1R31 KT1G31 KT1 ■ KT1 
TmnslomlGr K17R31 1<17031 K17■ K17 
Full Voltage KT35R31 KT"'331 KT35■ KT35 

rvoltBges Trenslormu,-, Flashingor LEO (3) KT£R31 KT•G31 KT£■ KT• 
24. FullVoltage, Neon orRai&lor (4) KT£R31 KT•G31 K'J,l■ KT"' 

Resistor (5) ICTR38R31 IO'IU8G31 KTR38 ■ KTR38 
Full'wllage(5J KTR35RS1 KTIU50)1 KTR3, ■ KTR35 

Full Vdlege or Resll1rlr (IS) KTR•R31 KTR•G31 KTR•■ KTR• 

Remote Test PIiot Ugh! 
(018/Je Co/orCep Shown) 

/1) R.,,-"' -UM~~CO,,-N-fioOnllhe toblNan-24.~Kr• R31 wllh 208 \,W,edl.B) 4 KT371.RR31 
(Z}RllJ)lece ■ -""colorc:odltea-.,,..,,IMoolorOO,,-tablebo,b,..Exwnpe: 1(1>1 ■ -•-"-""e9P•ICP1L31 
(3) "-"PtnU1tbea._,.co1ot ..ll>et.ED/fglll-d>o.sen, e.g., lcr~I.ED, UWfJf"(looiort;ap. 
/4) an,,...,llg/1(,,,,,.,.-, --cot,,-a,psod)< 
/5JOn--pM~uao~IIJ/lt'011111g,,cr,.,....,,.~-.tblyoodos.Oono(-LED,,,_,or_oadlls._ForAC.,.oriy. 

Plastic Domed •
/\mber A31 J>,S A6 
Blue l31 L9 l6 
Clear C31 C9 ca 
Gt-, G31 G9 G6 

Red R31 R9 R6 
White W31 W9 WU 
Yellow Y31 yg Y6 

Typical Wlrlng Diagrams 

TESTl1 L2 L1 

: 

____________ _..: L1 , 

M L2 

r 
t 
I C 

lltll .. 

STOP 

LSI 

M3 

(TEST)C',, 

/ 

Push-to-testPUolL.igltl 

Product range: 
pages 

Spedlieations· 
pogo7 

Remote Thst PlfOl Ught 

Moun!..g 
paqe 31 

Schnelder--Ohnu·tc 
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30 mm push buttons 
9001 K - Light modules 

Note: When ordering, add prefix •9001° to the reference. 

- Standa t Modules for 9001 K Control Unfts 1 
Voltage Description Light Module Voltage Replacement Lamp 

Reference Assembly Reference 
Code 

All FullVoltage KM40 40 no lamp Included 
(without Bayonet Base Lamp) 

6Vac/Vdc Full Volta!!! KM31 31 .9VA 2550101020 
6VacNdc LEO Red KM31LR 31LR 6508805201 
6VacNdc LEO Green KM31LG 31LG 6508805203 
BVacNdc LEO Yellow KM31LY 31LY 6508805202 
12-14 Vac/Vdc FullVottaae KM32 32 1.2VA 2550101037 
12-14 VacNdc [EORed KM32LR 32LR 8508805201 
12-14 Yac/Vdc LEO Green KM32LG 32lG 6508805203 
12-14 Vac/Vdc LEOYelow KM32LY 32LY 6508805202 
18Vac/Vdc Resistor KM33 33 1.4VA 2550101037 
24-28 Vac/Vdc FullVo~e KM35 35 1.2VA 2550101002 
24-28 Var:JVdc LEO Red KM35LR 35LR .28VA 6508805210 
24-28 VacNdc LEO Green KM35LG 35lG .28VA 6508805212 
24-28VacNdc LEOYelow KM35LY 35lY .28VA 6508805211 
24-28 Vac/Vdc LED White KM35LW 35LW .28VA 6508805214 
24-28 Vac/Vdc LED Blue KM3SU. 35LL .26VA 6508805213 

110-120V. 5-0-60 Hz LEO Red KM1LR 1LR 6508805201 
110-120V, 50--e() Hz LED Green KM1LG 1LG 6508805203 
110-120V. 50-00 Hz LEO Yellow KM1 LY 1LY 6508805202 
110-120V,50-60Hz 
110--120 V, 50-60 Hz 

Transfonner 
Flashing 

KM1 
KMF1 

1 
F1 

2.4VA 
.85VA 

2550101020 
2550101036 

120Vac/Vdc 
120Vac/Vdc 

FullVottage 
Neon 

KM38 
KM11 

38 
11 

2550101027 
2550101013 

120Vac/Vdc LEO Red KM36LR 38LR 6508805210 
120Vac/Vdc LEO Green KM36LG 38LG 6508805212 
120Vac/Vdc LED YelloN KM36LY 38LY 6508805211 
120Vac/Vdc LEOWhlta KM36LW 38LW 6508805214 
120Vac/Vdc LED Blue KM38LL 38LL 6508805213 
20~220V, 50-60 Hz Transformer KM3 3 2550101020 
20~220V, 50-60 Hz LEO Red KM3LR 3LR 6508805201 
208-220V, 50-60 Hz 
2~220V, 50-60 Hz- LED Green 

LEO Yellow 
KM3LG 
KM3LY 

3LG 
3LY 

6508805203 
6508805202 

2~220v, 50-60 Hz LEDW!ite KM3LW 3LW 6508805215 
~220V, 50-60 Hz LE081ue KM3LL 3LL 6508805216 
220-240V, 50-60 Hz Transformer KM7 7 2.0VA 2550101020 
220--240 V, 50-60 Hz LED Red KM7LR 7lR 8508805201 
220--240 V, 50--60 Hz LEO Green KM7LG 7LG 6508805203 
220-240 V, 50-60 Hz LEO Yellow KM7LY 7LY 6508805202 
220--240 V. 50-60 Hz LEO White KN7LW 7LW 6508805215 
220--240 V, 50-60 Hz LED Blue KM7LL 7LL 6508805216 
240Vac/Vdc Resistor KM25 25 6.0VA 2550101027 
240Vac/Vdc Neon KM12 12 0.3VA 255010101 3 
277 V, 50-60 Hz TraMformer KM8 8 2.4VA 2550101020 
380-460v, 50-60 Hz Transformer KMS 5 2.8VA 2550101020 
480Vac/Vdc Neon KM14 14 O.SVA 2550101013 
~00V, 50-60 Hz Transformer KM6 6 2.5VA 2550101020 

(1) Forus,, wfth.,,ope,atots exceptKXend remote testpilot, 

Nolt1: Lightmodu/e.s am available In 0/her\lO/lages. M_,,ebo._.Forvn In -.iocaflot>,,••page 23. ~-in,. lightmodtJln, 
U# • clearco/orc,p Ofl/y. ~hLED li{lht ~ use either• clHroolorcap er• cap lhe -,,ecdot•s the LED. 

t Modules for 9001 KControl Units 2 
Vohage 

24-28 Vac/Vdc 

Oascriptlon 

Full Voltaae 
LEO Red 
LEO Green 

L.lght Module Voltage 
Reference Assembly 

Code 
KMSS 55 
KM55LR 55LR 
KMSS\.G 55LG 

Rating 

1.2VA 
0.5VA 

Replacement Lamp 
Reference 

2550101002 
8508805204 
6508805206 

110--120 Vac/Vdc 
LEDYeUow 
Ful1Vo1taae 
LED Red 
LEO Green 
LEO Yellow 

KM55LY 
KM58 
KM58LR 
KM58LG 
KM58LY 

551..Y 
56 
58LR 
58LG 
58LY 

3.0VA 
0.5VA 

6508805205 
2550101027 
6508805204 
6508805206 
6508805205 

(2) Foruse Mlh ellopen,lotl 11110/Jp/ IO<and r&mOte test pi/0(. 

NolH:ForUM In hlUI/OOUI /oCBlions, -p,,g•23. Rectuce, 1/Jt dtlpU, of/lhJmlnatfldp,,sh bUtlotl$ with conlact blocn byo- 3"'. 14911 LED 
Ill/hi modtJl&s, use•cap lhBI ia tM sameCOioras the LED. 

Fie E◄2259 file I..R26490 
CCN NKCR CIMs 321103 cE: merited 

Procklct range: Specilicahons: Dimensions: Mounttng:
pago5 page7 page30 pege31 

24 Schneider 
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Legend Plates as 
Required per Contract 

30 mm push buttons 
9001 K - Legend plates 

Note: W11en ordering, add prefix •9001• to the reference. 

Standard PlaaUc Legend Plates Alumlnum Legend Plates 
Markings for unwith 9001 K Operators foruu with 9001K Operators 

1-3/4"Squant 2-114" Squant 2-112" Square Black Stack Blue ____________________________________,Legend L-send LegendO "Sliver White Black Sliver White Black Sliver White Black 
Legendw/ Legendw/ Legend w/ Legendw/ Legendw/ Legend w/ legendwt Legend w/ Legendwl ~ 
Black Black White Black Black White Black Black White 
Letttra Letters Letters Letters Letters Letters Letters Letters Letters ~ · 

For Push Button orPIiot Light 

Blank KN200SP KH200WP JSNm!!e KN1!!!!l!e KNIOOWP ~I~ KHtOOSP KN700WP KN700BP KN200 KN300 KN800 
Blank Ired} KN200Re G.! KN200RP G.! KNlOORP t?1 KN 1OORPGl KN I OORP121 KN1 OORP Ill KN100RP 1?1 KN700RP/ll KN700RP{ll 1!N200R £1! KN300R £11 KN800R £fl 
Stan KN20]SP KN201WP KN20l8P KN101!!f KN101WP KN101BP KNT01SP KN701WP KN701Be KN201 KN:141 KNB01 

§121! KN202RP££1 KN202RP {11 KN202RPm KN102RPG.,! KN102RPG,! KN102RPl21 KN702RPG,! KN702RPm KN702RPG.! KN202£f! KN302 (1} JSN802£l1 
On KN203SP KN20~WP KN203BP KN10lSP KN103WP KN103BP JSN703SP 1!N70;WP KN70~BP KN203 KN303 KN803 

Q!! KN204RPG.! KN204RPl21 KN2~P@ KN1MRP(l! KN104RP(2! KNI04RP £2! KN7CWIP{?J !2:j704RP £21 KN7~P£?,! KN204 (11 KN3~(f! !Q!B04£11 
E!!!!!ll. S101! KN205RP(£/ KH205RPl2! KN205RPm KN1MRPf1.! KNI05RP£21 KNl05RP£2! KN705RP£?,! KN70SRPG_! KN705RP£2! KN205(1! KN305£11 KN805£f! 

E;2rwanl !Q!20$$P KN206WP ~!!§BP KNI06SP KNI06WP KNl!!!!BP KN706SP KN7015WP KN70158P KN206 KN308 KN806 

Reverse KNfflSP KN20TWP KN207BP KNI07SP KN107WP KNI07BP KN707SP !2j72~ KN707BP 19:1201 KN307 KN807 

Close KN208SP Kll20IWP KN2oeBP KHI08l!e KN108WP KH108BP KN708SP KN70IWP KN7088P KN20I KN308 12!808 
Oe!!!! KN209l!f KN2~ KN209BP !9:!109SP KHI09WP !9:!12!§P KN709SP KH709WP KN709BP l(N209 KN3~ !!J!!I09 

Q~n 
Ve 

!9:!210l!e 
KN2!1SP 

KN21~ 
KN211WP 

KN210BP 

KN~1BP 
IS!ljjgl!f 
KN111l!e 

l!r:!110WP 
K!:j!J1WP 

!Q:illQ!le 
KN111!lP 

!Q!710SP 
KN711SP 

!!H710WP 
!9:!71JWP 

JS~I0BP 

IS!!71JBf 

K!:j2j0 

!Sm!1 

KN~12 
KN311 

KN§J0 
1SH811 

Fait KNiUZl!e !9:!212WP !Q!212BP KN11iSP KN112WP KNJUf!P KN712SP KN7!2WP KN712Bf KN212 KN312 JSN812 

l!low ISlliU!ie KN213WP l!r:!213BP KNjU§e 12!1UWf KN11~BP KN71~ KN7]3WP !9:171381' !!!!!213 KNl13 !$N8l3 
High KN214SP KN21- KN21'BP KN11!!\e ISNl14WP K!jl1'8P K!j714SP ~71~ KN114BP KN214 KH314 KN814 
Low KN21SSP KN21SWP KH215BP KN115SP KN11SWP KN1jSBP KN715SP KN715WP KN715BP KN215 K!9!~ KN815 
Inch ~ISSP KN21SWP KN2168P KNIISSP KN118WP KN111BP KH718SP KN7J6WP KN71158P KN21& KN31S KNIii 

I!! KN2J~ KN211WP ~17BP KN1lZ§f !9:!111WP KN117BP KN717SP KN117WP KN717BP KH217 KN317 KN817 
Jog KN218SP KN218WP KN211BP KN118SP KN118WP KN118BP KN718SP KH7j8WP 1omaae !QgJ8 KN3!8 KNIii 
J!!llfor. KN21$SP KN219WP KH2j9BP KNl19SP KN119WP KN119BP KN719SP !!N719WP KN719BP KN219 KN319 1St!8!9 
Jog Rev. !9:!220l!P KN220WP KN220BP KN120§P KN120WP KN120BP KN720SP KN720l!'.!f IOl720BP KN220 KN320 1!!!120 
lower !Q!221SP KN221WP KN221BP KN121SP !Q!121WP KN12I1!f KN721SP !!N721WP KN721BP KN221 KN32J KNBZt 

Out KN222$P KH222WP KN222BP KN122SP KN122WP KN122BP KN722SP KN7~ KN722SP KN222 Kt!322 !Q!822 
Reul KN223SP KH223WP KN223BP KN123SP KN123wP KN123BP KN723SP KH123WP KN7238P KN22l KN323 tst!l23 
B.., KN22◄SP KHn4WP !.!!!l~ KN12.&SI> KN12'1WP KN12◄8P ~451' KN1i_4WP KN72-48P KN224 KH324 KNt24 
StartJ!!SI KN22SSP KN225WP KH225BP KN125SP KN125WP KN]25Bf KN725SP KH725WP KNnSBP KN225 KN325 KN125 

!Ht KN22GSP KNi28WP !2:j229BP KN1268P KN12$WP KN121BP KN726SP KN~P KN1288P !Sf!22§ KN321 19:112:& 
BalM KN227SP KN227WP K!j2i!ZBP KN127SP KN127WI' KN]27BP KN727SP KNZ27WP KN727BP KN2U KN327 KN127 - Q!5:reaae 
lnuoase 

ISl!ii!2 
KNi.29~ 

KN228WP 
KN229WP 

ISN228!!P 

KH2211BP 
KN]28SP 

KN12"e 

KN128WP 
KN129WP 

KN1281!P 

KNl~!lP 
KN72BSP 
KN729SP 

KNZ28WP 

!Stf!29WP 

KH7288P 

!Qil298(! 

KN228 

!S!!i22 

KN328 
KN329 

KN828 

KN829 
Left KN230SI' KN230WP KH2:,0IIP KN130SP KN130WP KN130BP KN730SP KN730WP KN7308P K!Q30 KN330 ISNB30 
Right K!fnJSP KN231WP igg31BP KN131SP !Q!131WP KN131BP IOf731SP KN731WP KN7318P KN231 KN331 KN831 

!:l!!,leStart KNm§P KN232WP KN?32BP KH1mP JS!!132WP KN132BP KN732SP KN73ZWP KN732BP KN232 KN332 KN8'2 
fHdStatt KN233SP KN233WP KN23~BP KN133SP KN133WP KN133BP KN7'3SP !Stf!~~WP KN733BP KN233 KN333 KN833 
~leS!!?J! KN23-4SP KN234WP KN2"8P KN134SP KN134WP KN1348P KN73"SP KN734WP KN7341P KN234 KN334 KN134 
Motor Run KN236Sf KN23&WP KNi36BP KN138SP !$H1~WP KN1368P !Q!736SP KN738WP KN13'8P KN23$ KH336 KNl38 
MotorStoe KN237SP KN237WP KN2}7BP KN137SP !SN!l7WP KN13Zl!P IS!!Z3!l!P Ktf!3ZM KN737BP KN237 KN337 KNB37 

PowerO~ KN2mP KN238WP KN238BP KN138SP KNUBWP KNUBBP KN738SP KN738WP KN738BP JS!!238 KN338 KNBH 
Pull To Start NIA N/A N/A KN179SP KN179WP KNl79BP KN779SP KN178WP KN778BP N/A KN379 NIA 
PuNIToStop 

For Selector Switc;h or Selector Push Button 

for.<Rtv. KN23BSP KN239WP K!!i39!JP KN13'i1SP !Sfjj6WP KN139BP KN739SP KN7l9WP KH739BP KJl239 KN3'9 KN931 
t1anUuto. KN24GSP KN240WP l!N]olOBf KN140SP KN1~WP KN140BP 121!.W.P !WHQM KN740!!f !Sl:!240 KH340 KNa40 
!jlgh-Low 

~2A:B~n 
!S!!~H~e 
KN24i§f 

!Sl:!241WP 
KN242WP 

KH24!BP 

KN24lBP 

KN141SP 

KNJ42SP 
JS!!141WP 

Kt!14~ 

KN1~1BP 
KN142B(! 

KN74J§e 
!S!:!742SP 

KN741WP 

KN7~P 

J9:!!41BP 
l<N742BP 

KN241 

~a•a 
KN}4j 
KN342 

!Y~U! 
!!!:!842 

M•n.-Aulo. KN243SP KN243WP K!!i~lle KNj4l!if !!,N143WP KN1~Bf !!,N743SP KNZ◄}l'.ie KN743!!f Klj243 KN343 !!,Na.13 
011-011 KN2~!if !S!S~WP !Sl!34'18P KN1~P KN!44WP KN144BP KN7~P KN744~ KN7'4BP !SN3,44 KN344 KNB44 

QQ:Q!! KN245!!f KH24SWP KN245BP KN145SP l!l!l4SWP KN145Bf !!,N7<4$SP !!NZ4SWP KN745BP K!!m KN345 K!!!!i~ 
Qa!:!!~ose KN2ol6SP !:\t!i46WP JS2!io168f KN146Sf KN1!§.Wf KN14Glle KN746SP KN746WP KN7◄a8P KN2411 KH:l◄e !Sf:!!411 
RalM-lbwtr !Qg47§f IS!!J47WP KN247BP KN147SP KN].7WP KNU!§P KN747SP K!!Ml!!'.f KN747BP KN24Z !S!!!M7 KHIAl 
Run.J!!ll KN248SP KN248WP KN248BP KN148SP KN148WP KN148BP KN748SP IOl7~ KN748BP !!!!i48 KN348 KN848 
Slow-Fast KN250SP KN2SOWP KN2~BP KN150SP KN15(1Wf> KN1~P KN750SP KN750WP KN750BP KN250 KN350 KN850 

l!!!!!::§toe KH2~1se t\N251WP KN2~1BP KN151SP !!N]~jWP KN151BP KN751SP KN751WP KN751BP KN251 KNl51 KN851 

U(\!•D~n KN253SP KN253WP KN253BP KN153SP KN153WP KN153BP KN7~SP KN1sme KN753BP IY:!253 KN353 KN853 

Low-High KN2~ KN254WP !IN2'4BP KN154SP K!!1~ KH154BP KN754SP KN7~M !!!!7548P !9:1254 KN3~ !S!!H~ 
S!J!l!.-§latt KN255SP KN255WP KN255BP KH155SP t\N155WP KN1558P KN755SP KN75SWP KH75:58P KN255 KN355 KN855 
Lelt<R!ght KN2~ KN25SWP KN2568P KN158SP KNJ56WP KN1568P KN75'SP KH75eWP KN75eBP KN256 KN356 KN856 

On-Auto KH27'5P KH276WP KN27SIIP KN176SP IY:!17SWP KN1768P KN77SSP KN7zm KN771SP IY:!UI KHl7S !Q!871 

Auto-OIi-Hand KN258SP KN258WP KN251BP KN158SP !Q!158WP KN158BP KN751SP KHT58WP KN75SBP KN258 KN358 KN8~ 

fQJ:,-Olf-Rev. KN259§f! ISN259WP !Ql25l!BP KN159SP IY:!l~9WP KN159BP KN759SP KN759WP KN759BP KN259 KH359 KN8S9 

Hand-Off-Auto. KN2SOSP KN260WP KN260BP KN160SP KN180WP KN1fl08P KNZSOSP K!fi~ KN780BP 1St!2IO KN360 KNH0 

Man.-011-Auto. KN262SP KN282WP KN2E§P KN162SP KN1SZWP KN162BP KN762SP KN782WP KN762SP !!N262 KN362 KNB62 

oeen-Olf-ctose KN283SP KN283WP KH263BP KN163SP KN183WP KN163BP KH783SP KN7113WP KN763BP KN28l KN3~ KNB63 

!.!e:2tl:J2~ KN2M§e KN26"WP KN214Bf f(N1M§f !S!!1S4WP KN1S4BP KN7MSP KH764WP KN764BP !2!264 KN3&4 KN864 

Low-Off-High KH26SSP KN21SWP KN215BP KN165SP KN18SWP KN165SP KN76SSP KN7~ KN76SBP KN265 KN365 KN8&5 

Jga::§121!.JiU.R KN287SP KN217WP KN287BP KN117SP KN167WP KN117BP KN767SP KN7~ KN787BP KN267 KN367 KNIil 
H!gh•l,!!!!-Off KN270SP KN270WP KN270BP KN170SP KN170WP KN170BP KN770SP KN770WP KN770BP KN270 KN370 1()1170 

- H!51h-Olf-'.-

~U!O-MIIR•.Olf 
KN277SP 
KN278SP 

KN277WP 
KN27BWP 

KN277BP 
KN278BP 

KN177SP 
KN178SP 

12:!lz:m'.e 
KN178WP 

KN1!!!1! 
KN118BP 

1SNmSP 
KN778SP 

KN777WP 
KN778WP 

KN177BP 
19:!!IBBP 

KN277 

KN2Z! 

KN377 

!9:!371 

KN877 

KN818 

(1) Legendp/8/e Ila•19d backgroundwllh s/MJr/ellsrs. 
(2) Legend piste ha• r-.dbltoi(pnxind wllh black letters. 

Produr:'1 range: Speallcatlons Dimensions: Mounting• 
P!!!!! 5 ~ 7 P39130 ~31 
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2.38 0.88 

Burnt Omnge Black KN2IMIHP KN199HP KN799HP 

Maxlmu~ Number of Lines and Characters for 
es 

30 mm push buttons 
9001 K - Legend plates 

Nota: Whan ordering, add prafix •9001• to tha reference. 

Le end P ates~eclal Markin 
Legend Doccrlptlon 
Plate 
KN100•P standard Martc;nas s..page 25 
(Plastlc) (f)Special Marldna SHyor Fje1d. Blacts Letters KN199SP 
2.25 In (2) White Field, Black Letters KN199WP Legend Plate -'·Square Red field Black Letters KN199RP Posltlon 11 

Blaci< Fteld. Whije Letters KN199BP 
KN200 Standard Markings See paqe 25 
Aluminum Special Marlclng Blad Field KN299 

Legend Operator Centerline Spacing {In)
(2) Red Field KN299R 

Plate A B C D E F
KN200eP Standard Mgrjdng9 s.. page 25 
(Plastic) (1) Special Malldng Silwf F111d. Black Letters l<N299SP Le11end Plate Orientation Position #1 
1. 7 in (2) While Fjeld, Black Lette,s KN299WP K.N2 Standwd Push Buttoo 1.75 1.31 1.44 2.25 1.69 0.88 

Square Red F)eld. Blacls Letters KN299RP KN5 1.3751n OIL Mushroom 1.75 1.31 1.44 2.25 1.69 0.88 

BIDcJ< Field, White Letters KN299BP 2.25 In Dia. Mushroom 2 .25 1.31 1.44 2.25 2.25 1.12 

KN300 Standard Mgrldngs See page 25 Selector Swlt<tl Knobs 1.75 1.31 1.44 2 .25 1.69 0.88 

Aluminum Special Marl<ing Bl/Jct Fiejd KN399 KN3 SIA!l!!ar,l Puah Button 2.00 1.31 1.44 2.25 1.75 0.88 

£2/ Red field KN399R 1.375 In Ola. Mu1hroom 2.00 1.31 1.44 2.25 1.75 0.88 

KN400 Blank KN400 2.25 In Ola. MuthrOOm 2..25 1.31 1.44 2.25 2.25 1.12 

Aluminum Any Marlcina 121 KN499 Solllelor Switch Knot>e 2.00 1.31 1.44 2.25 1.75 0.88 

KNSOO Standard Marl<ings Select from page 25 KN4 Standard Pulh Button 1.94 1.31 1.44 2.25 1,62 0.88 

Aluminum 1,375 In Dia. MuSIVODm 1.!M 1.31 1.44 2.25 1.62 0.88 
Special Martclng .,,_Bl,,.ao"'k,..F.,,je..,Jd.______,K"'N.,,5a99"'------ 2.2S 1.31 1.44 2.25 2.25 1.122.Z5 In Ole. Mushroom 
(2) Green Red KN519 S.!ecior Switch Knob1 1 74 1.31 l .◄4 2.25 1.82 0.88 

Field Sland.Wd F'lllh Bulloo 2.38 1.82 1.44 2.25 225 1.12 
KN600 Blank Black Fleld KN600 

KN6 
1.375 In Ola.Mu!llv'oom 2.38 1.62 1.44 2.25 2.25 1.12 

Aluminum _ _ _ _ _ _.R..,e..,d.,Fl...,_e.,.ld,._____ __,_K,,_N.,.60"'0"'R..______ 
2 .25 In OIL M.-htOom 2.39 1.62 1.44 2.25 2.25 1.12 

Any Mar1<1ng Black Field KN§99 S91edorSv,lli:h Knabe 2.38 1.62 1.44 2.25 2.25 1.12 
© Red Field KN699R 

KN700.P Standard Markings Select from page 25 
(Plastlc) (1) Special Marlclng SUyer fte)d. Black Letters KN799SP 
2.5 In (2) White Field. Black Letters KN799WP 
Square Red Field. Black Letters KN799RP 

Black field, White Lett8f§ KN799BP G-
KNBOO Standard Markings Select from page 25 L-0-,d Plate 
Aluminum Special Mariung B)ya Fjeld KN899 Position 12 

(2) Red Fleld KN899R 
KN900 Blank KN900 Le11•ndPlate Orientation Position12 
Aluminum Any Martcina (2} KN999 StandanlPush Butlcn 1.62 1.31 1.44 2.25 1.75 0.88KN2 
/1) Olhercolon1tve/labM <- rl!ble ,,._,_ KN5 1.375'1Dta. Muslwoom 1.62 1.31 1.44 2.25 1.75 0.88 

2.25 InOla. Mu&hn,om 2.25 1.31 1.44 2.25 2.25 1.12 

Selec:tor SwitchKnoba 1.62 1.31 1.44 2.25 0.881.75 

KN3 Standard Puslt Button 1.75 1.31 1.44 2.25 2.00 0 .88 
Plate Color Letter 1.7 ln 2.25 In 2.5 In 

1.3751n Ola. Muahroom 1.75 1.31 1.44 2.26 2.00 0.88 
Color Square Square Square 1.122.25 lo Ola. MUlhrODm 2.25 1.31 1.44 2.25 2.25

Blank Vella,, Bled\ KN200VP KN100YP KN700YP 
5efeciot Switdl Knobs 1,75 1.31 1.44 2.25 2.00 0.88

Legend Green White KN2oooe J<N1QOGP KN1000P 1.94 1.00Standard Push Button 1.62 1.31 1.44 2.25
Platte B)ue KN200LP KN100LP KN700LP KN4 

1,375 In Ola. Mushl'OOm 1.82 1.31 1.44 2.25 UM 1.00
Red KN200CP KN100CP KNZQOCP 1.122.25 In Ola. Mushroom 2.25 1.31 1.44 2.25 2.25
Orange KN200AP KN100AP KN700AP Sefoclc,r Switch Knobs 1,62 1.31 1.44 2.25 1.94 1.00
Bumt orange Black KN2QOHP KN100HP KN700HP 

Standard Push Button 2.25 1.31 1.62 2.35 2.38 0.88 
Special Yellow Bleck KN299YP KN199YP KN799YP KN6 

1,375 In Ola. Mushroom 2.25 1.31 1.62 2.36 2.38 0.38 
Engraved Green Whae KN299GP KN199GP KN799GP 

2.25 In DI ■. Muahtoom 2.25 1.31 1.62 2.36 2.38 1.12 
legend Blue KN299LP KH199LP KN799LP Selactor Switch Kl>obs 2.25 1.31 1.62 2.38Plates Red KN299CP KN199CP KN799CP 

Orange KN299AP KN199AP KN799AP s lates 
9001KNSOO 
(For UHwith Dull Function Operators: KR6, KR7 and KR67)

,.., 
..9001 Standard Merklnga 

Reference KN100 KN200 KN300 KN400 KNSOO KN600 KN700 KH800 KN900 Reference Green Red 
MaJC. No. of 16 14 18 18 8 22 17 18 18 KNSOO Blank Blank 
Char. per per Stop 
per Una field pos. 

KN502 On 
KN501 Start 

Off 
Mex. No.of2 3 2 2 4 2 2 
Lines per per Reference Black Black 

field pos. 
KN520 Blank Blank 

Not~: The maximum numberolchtrectell endlnet /f • pmc;6calmaximum, ba$od011 a 
minimumaizeofclt/Jnlcten Jo r.c111tate ..syf'Hdlr(J. KN521 Slatt Stoe 

KH522 On Off 

KNS23 FOIWard Reve1&e 

KN52'4 Up Down 

KN525 High Low 
60mm KH21QO Clo,eKN526 01!!!!

EMERGENCY STOP KN93:3Q 
90mm KN§100 

EMERGENCY STOP KN833Q 

(2) Sp.citymlrtingrequhd, 

Diameter Text Reference 

Productrange· Spedf,catlona· Dimllllsions: Moundno: 
eases page7 page30 eage31 

Sdmeider 
- -lJflu·trlc 
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Terminal Blocks Section 12 
Panel or Mounting Track Terminal Blocks 
CR151B 
One Piece Terminal Boords for Control Circuit 
600 Volts 
30Amps 

Application 

These molded terminal boards ore for use in wiring of 
control panels. 

Awrite-on marking strip markable with ink or pencil is included. 
Terminal boards may be mounted end-to-end without spacing. 

Features 

-Electrical roting-30 amperes, 600 volts. 
-Rugged material-phenolic. 
-Number of points per boord-4, 6, 12, or 13. 
-Mounting-may be mounted end-to-end without spacing 
-Terminal identificotion-15/32-inch wide marking strip; 

markable with ink or pencil. 
-Wiring-terminals accept wire sizes through AWG # 10 

Product Number Selection Instructions Agency Certifications 

1. Order one piece terminal boards by complete Product Number -UL Recognized. File E40800, Vol. 3, Sec. 2 
and by package quantity. Example: Eight (8) six-point, one­ (Category XCFR2 Terminal Blocks - Componentl 
piece boards ore required, roted 30 amperes, 600 volts with -CSA Certified, File LR-15492-157 
screw-type terminals both sides: order ten CR151B6 at $7.20 (Closs 3211 07 Industrial Control Equipment -
each, GO-lOGS. Miscellaneous Apparatus) 

Ratings for all Binding Screw and Round Wosher Head 
Screw Terminals 

-Suitable for #18 - #10 AWG stranded or solid copper wire, 
single conductor only. 

-Torque 20 in-lb. 

Ratings for all Wire Clamp Terminals 

-Suitable for #18 - #10 AWG stranded or solid copper wire, 
single or parallel conductors of some size and type 
(stranded/stranded or solid/solid only). 

-Torque 20 in-lb. 

Parallel two conductor size combinations 
Wlf!Sln!AWGI Torque 

#lOwith #12 20 ill-lb lsttonded/stronded or S()l;dlsolid wnorM 
t12with 114 20 iMb ls11ondfdlttrondtd wire only! 
'14w,lhl16 20 n-lb jsyonci.d/ttronded or soid/so&d wnorM 
114 with 1)8 20 in-I> lstroodfd/sttOndod wire onM 

20 n:!> twonclfdlslron<k<I or soid/solid wnonM 

Parallel three conductor size combinations 
Win,Sln Torgu1 

#14 wilh lt14 wilh #14 20 in-lb jstrondod/iJronded/sttonded wite only! 
#!6 with #1§ wiy, #16 20 in•lb jstrondtdlstronde&sttonded wire only! 
U8with#l8With #18 20 in-lb lsttordod/st,ooded/stronded wino only! 

CR151B, 6-Point Terminal Board 

Rev. 7/1112-12 Control Catalog www.geindustriol.com Prices ond doto subject 
to c:t>onge wltl>Out notice 
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Terminal Blocks 
Panel or Mounting Track Terminal Boards 
CR151B 

Panel or Mounting Track Terminal Boords 

Section 12 

I.kt Prb 
rm•nodon Im TonnlnalC.0- Pcinll Per Boon!l Product Humbofl G0-10C:S 

None 4 CR1S184 

Si ~ 
Screw-Type Both Sides Otar Cover 6 CR151841Af $5.60 

Screw-!YP! Both Sides OeorCoYer CR1Sl86W ss.zo6 
saew-Type Both Sides OeotCOVff 12 

Screw-!lr:pt One Slde. Wi'e Qo'!9 Other Side 
Settw-Type OM Side Wllf C1onp OllMtr Sidi 
Sc;/!'!!':iypt 9,,_ Side.1/Jite Clomp~ Side 
~1'\lp!Onf Side, Wre Clomp Other Slde 
SCtew-Type One Side. Wtt Clorrp Other Sjdg 
Scn,w..TYJ?! One Side, Wiro Clomp Other Side 
5gew With wore Clomp 8oth Sldq 
SCrew Wrth Wire Clomp Both Sides 
SCrew With Wore Clomp Both Sides 
Sa-ew W•th w,eClamp Both Sides 
Screw Wilh Wire Clomp Both s,ges 
Screw With Wire Clol!Jl Both Sides 
Scrow With W~e Clomp 8o1h Side< 
WOshef Head Screw Both Sides 
WOsl>er lltod Screw 110th SldP1 Nooe 6 
~ 1/!!0d Screw Both Sidts NOM 12 
IM:>sher l;l!odScrew Both Sldn Cltort<M!r 4 
Wosher Heod Screw Both Sldos Cleorca,,,,, 6 

NOne 0 - 6None 
12 

Cle<JrCover 4 

CleorCover 6 
O.OrCCM!f u- • 

Nore 6 
None 12 
Nooe 13 

ClforCover •
Clear Cove< 6 

CIPorCover 12

•-

CR1SlB21AF 
CR1S184S 
q1s1a6s 
CR1518ZS 
CRJ5184SAf 
CR1S1865Af 
CR15182SN 
CR!Sl846 
CRlS1866 
CR!S1826 
CR1518?139 
CR1S1846AF 
CR151116W 
CR1SlB26Af 
CR1S1840 
CR1S1860 
CR151B20 

CR1S1840AF 
CR1Sl860Af 

$14.10 
$6.30 
$8.10 

$15.00 
$7.10 
$9.1D 

116.20 

$1.20 
$9.00 

S16.80 

$19.00 
$8.00 

110.00 

$18.00 
$5.lO 
$7.BO 

$14.10 
$6.ZO 

suo 
Wosher Htod Screw Bo\h Sides OeorCover 12 CR1S1820AF Sls.JO 

1Where number or points desired is not listed use combination ofboords. 
2Prot:luct Number and price represent one piece. Sold only in pockoges of 10. Order 1n multiples of 10 p,eces. Minimlffl order quantity Is 10. 

Accessories 0.156 
Ust Price 

AcmsoryType DoKrlpllon Product Numb« GO•lOGS m1!J 
A<mpe< For cus.tomer conn.ction so.ss 

of odjoc,,nl ,C,OW•lypt 1!(minal boor<! Flat-sup-on 
3Product Number ond price represent one piece Sold only in pockoges of 100. Order in multiples or 100 pieces. 

Minimum order quantity Is 100. 

CR151X301 Diagram 

Outlines and Dimensions in. (mm) For Estimating Only 

Panel or Mounting Track Terminal Boards 
Dlstonct 8etwnn Poctoge no units! 

H0<1ntlng Hole c:ani.rs Shipping Weight, 
~ts Pe<§!!!!~ DlmonslonA kllmml fl!!!!!!!• ,. Bel6041 1.12tzasi 2 

lz 6f442J,! t.~ I !1
} Iii1~1 s.·1ri ; 

8-)2 SCMWS Oll wASl<llt 
Mf:AO SCll(WS 

Note C: Terminal boards mount with two #8 screws. 
Mounting holes are located under Marking Strip. 

Rev. 7/11 www.geindustrial.com Control CatalogPricH and doto wb'JeCI 
to chongt w,thout nobc:e 
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SWJTCHINQ POWER SUPPLIES 
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• V1rs/ons: modular and 35mm 
DINrail mount 

• Output ~a/tap, adJustment by
front polt1nt1omtf1r 

• ShorHir&u/1 prolt:'1ion 
• Bullt•fn Input ro/taqe surq,: 

suppr,nor 
• Used as power supply tor oc 

slectromechanfcar and 
electronic equipment. 

Modular switching power supplies 
Singlephm ••••••••••••••••••••.....••• 

DIN rail mount sw itching power supplies 
Single phase • . • . . • • . • • . • . . . . .. . ....••.. . ..••...•• ••. •.•..•. 
Two phase . .• •. . ... ... ••••.•.•..•.• . .•....••..••. . ••• . .••••••• 
Threepltase ....... . .... . ...................................... 
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l'SL1M 010 24 24VOC 0.42 10 1 0.060 
0.130 
0.185 
0.250 
0.320 

PSL1M 024 24 1 24 1 
PSL1M03624 
l'SL1M oeo 24 

1.5 36 1 
2.5 60 1 

l'Sl1M 100 24 4.2 100 1 

21 -2 Switching power supplies 
Modular power supplies 

Order code Rated 
output 
voltage 

Rated 
oufl)ut 
current 

Output 
power 

Qty 
per 
pkg 

Wt 

M (Al (WJ n· (kg] 

PSL1M 010 12 12VOC 0.83 10 1 0.060 
0.130 
0.185 

Pst1M 02412 2 24 1 
PSL1M 033 12 2.75 33 1 
PSL1M054 12 4.5 54 1 0.250 

0.320PSL1M 07212 6 72 1 

Single phase• 
PSL1U 010.•• 

.....................··;• > 
PSL1M 033 12 
PSL1M 036 24 

General characteristics 
Switching power supplies transform an AC input vollage 
into a DC output one. This type of equipment Is used In 
Industrial and domestic automation fields. The power 
supplies are equipped with swllchlng technology offering 
very ligh etllclency In an extremely compact size. 
Olmenslons are compatible With modular consumer 
panels and Its plastic housing Is suitable for bulldlno 
automation Installations as well as Industrial autorNtlon 
applications. 
The 'Mde range of power supply voltages and the cho~ 
of DC currtnt outputs provide for the best adaptablAty to 
supply voltage needs of the most common 
electromechanical and electronic devices. 

Protections: 
- ShOrt clrcun 
- Overload 
- lnj>ut voltage surge suppressor. 

Indications: 
- LEDIndicator for low voltage condltions 
- LED indicator for power on. 

Op111Uonal ch1mtertsUe1 
- Rated supply vo1ta11e: 100-240VAC 
- Ratad outp~t voltage: 12VOC for PSL1M•.•12 types; 

24VOC for PSL1M ..•24 typtS 
- Mains frequency: 50/60Hz 
- Output voltagt adjustment by front potentiomet,r 
- High efficiency up to 89% 
- 35mm DIN rail OEC/EN 60715) mounting 
- Screw connection terminals 
- Modular DIN 43880 housing; number of modules: 

• 1for PSL1M 010••. 
• 2 for PSL1M 024.•• 
• 3 for PSL1M033 12 and PSL1M 036 24 
• 4 forPSL1M 054 12 and PSLIM 060 24 
• 5 lor PSL1M 07212 and PSLIM 100 24 

- Degree cl protection: IP20 on terminals. 

Certlflcatlons and compn..c, 
CertlficatlOllS obtained: CUL.us, GOST. 
Compliant with standards: IECIEN60950-1. 
IECIEN 61000-&-3, fEC/EN61000-6-2, Ul.508, 
CSA C22.2 n• 14. 

· :==-----==--- ----===--- ---
Wlrfnt dl1g1111s Technical charactertsUcs 
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Dimensions [mm] 
Programmable logic relays 

Base units LRDlO... LR020..•- LR012••. D 

Expansion module LR£••• 

Automatic power supplies 

PSl1M 010 ..• PSL1M 024.. . PSllM 03312 • PSLlM 036 24 

PSLlM 054 12 • PSL1M 060 24 PSL1M 7212 • PSL1M 100 24 

PSL1 005 24 • PSL1 100 24 
PSL2 100 24 

TYPE A B C 
l'Sll ~24 225 90 115 
l'Sll 010 24 22.S 90 115 
PSl.101824 22.5 ., 115 
PSl.1030 24 405 1111 115 
PSl.1060 24 40.S IIO 115 
PSU 100 24 54 90 m 
PSl.2100 24 S4 90 115 

< 
PSLl 120 24 • PSL148024 
PSL3•.. 

A ..,,
• 
• . I 

~ ... - -I .... I 

lYPE A B C 
PSll 12024 94 124.S 123.8 
PSll 24024 83.S 124.5 123.6 
l'Sll 30024 au m.s 1ZU 
PSL1480 24 175.5 124.S 123.8 
PSU 12024 74.3 124 118.9 
PSl3 240 24 89 12C 111.B 
PSIJ480 24 150 124 111.1 
PSl39W 24 275.1 126.2 11U 



      

.39 Wiring diagrams 

Expansion modules 
LRE08R 0024 LR£0aT D024 LRE!R LAESR A240• -""" ·------

Power supply ~it Communieation modules 
LP 1111 D02• LRE P 

Swi 1h p w SU ies 

MODULAR SWITCHING POWER SUPPLIES 
PSL1 ''o◄ 112 PSL PS1.I 02, 24 • PSL1 035 24 

1~05412· . 1 07212 
0 24 PSLrn 024 12 • PSL M 033 12 

PSL 1 060 24 • SL 1 100 24 

w w,,.., J lftl)f 

DIN RAIL MOUNT SWITCHING POWER SUPPLIES 
PS! 1 C'>'i 2' PSL1 24 ., 1100 24 r;t1120 2J 
PSL1 0 2◄ PSL1 24 PS~1 2~ 24 
PSL1 01 24 PSL1 300 24 

PSL1 24 

..... 

PSL211l 24 PSL3 128 24 • l'Sl3 240 24 
PS 3 4e 24 • PSL3 90 24 

~ 
~ -

• 
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TYPE Single phase PSL1M 010 12 • PSL1M 02412· PSL1M 033 12 • PSl1 M054 12 • PSL1Mon 12 • 
PSL1M 010 24 PSL1M02424 PSL1M 036 24 PSL1N 060 24 PSL1M 100 24 

Two phase 

Three phase 
INPUT CHARACTERITICS 
Rated supjily vottago 

Operating range 

Consumption 

Multlvoltage 100-2-40VAC 

90-264VAC/ 
1~75VOC 

Fraquel'ICy range 

PFC 
lnsulion von~e 
lnpWoutl)ut 

'JIXDIJC. (4242\IDC) 

Internal fuse (250VAC) o T1A T2A T3A 
OUTPUT CHARACTERISTICS 
Voltaoe 12VDC (PSl1M..12); 24VOC (PSL1M-24) 
Voltage trimming (polentiometer) 12-14VOC (PSLlM...12) 

24·28VOC PSL1 M.•.2◄) 
0.83A (PSLlM...12) 2A {PSllM...12) 2.7A(PSL1M-12) 4.5A(PSl1M•..12) 6A(PSL1t.L12) 
0.42A (PSllM...24 1A PSL1M...24) 1.SA (PSUM...24) 2.5A(PSl1M-24) 4.2A (PSL1M...24) 

Temperature coellicient t0.03o/.rC 
Unt adjustment 
load adjustment tlr, 
Etnciency 78 (PSllM...12) 84 (PSUM...12) 83 (PSUM...12) 84 (PSLt,.U2) 86 (PSL1M...12) 

80 (PSl1M-24) 85 (PSUM...24) 84 PSL11A-24 86 (PSL1M...24) 89 (PSLIM...24) 
IMlrload pro1Edlon 110-16.5% 120-160% 110-150'1. 111H50% 110-150% 
Short~ircuil rotection Fold forward Hiccup Fold forward 
Rlpple noise 50mV 
Parallel connection (n" of unhs 
INDICATIONS 
LED Indicator tor power on Yes 

LED indicator for low voftaoe Yes 
Power Rdy (Ready) 
(minimum limit) 
CONNECTIONS 
Type of terminal Screw 
Conductor section (mln•max) 0,4-3.3mm2 0.2-3.3mm2 

{2~12AWG) (24·12AWG) 

Slllpping length 4-Smm 7mm 
Tightenlng to111ue Input 0.5Nm/0.42Jbft 0.6Nm/0.51brt 
maximum Output 0.5Nm/0.42Jbf1 0.6Nm/0.51bll 

AMBIENT CONDITIONS 
Operating temperature ti 
Storage temperature -25....,ss·c 
Deratlng >6Q•C 2.5%/'C 
HOUSING 

0 No rel)lacomentt,yuser• 
• 'fwo-.9hasa comldlcwl ls l)OSSlbll wllll mr. po""' denl!llg, 
• Mlmlvm ,,....,ndJ~ ~ol50"C IOr US1 aa:onlftV 1D lll.508. 
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POWR-GARD® Fuse Datasheet ~ ~ Littelfuse· 
UL Class CC/CD ~ lxr,rr1 ,,...Jl(,pl1•d I Ans\<el> t',.hvo.rd 

CCMR Series POWR-PRO®Fuses 
◄ ijn','J ii PRO!. 600 VAC. Dual Element. Time-Delay . 2/10-60 Amperes ®@·CE 

usru 

Description 
The CCMR series is ideal for space saving protection of 
motors up to 40 hp•. It was designed specifically to withstand 
sustained starting currents of small motors. The CCMR 60 fuse 
is the smallest 60 A fuse available rated at 
600 V. Compared to other UL Listed fuses. Class CC fuses are 
the most current-limiting, rating for rating. 

Applications 
• Motor and motor branch circuit protection 

Features/Benefits 
• POWR-PRO Performance 

• Extremely current-lim iting 

• Ratings up to 60 Amps 

• 300 kA Interrupting Rating (self~ert,fied) 

Specifications 
Voltage Ratings: AC: 600V 

DC: 250 V (CCMR 2/io-ZA) 
(CCMR 4I/:i- 10 A) 
(CCMR 35-60A) 

300 V (CCMR 21/,-4 A) 
500V (CCMR12-30A) 

Interrupting Ratings: AC: 200 kA rms symmetrical 
300 kA Littelfuse sell-certified 

DC: 20kA 
Ampere Range: 2/10- SOA 
Approvals: AC: Standard 248•4, Class CC 

UL Listed 1/10•30 A(File No. E81895) 
Standard 248. Class CD 
UL listed 35-60 A(File No. E81B95) 
CSA Cenified 1/10-30 A 
(File No. LR29862) 

DC: Llttelfuse self-certified 

Ordering Information 

2/10,,. 
'/10 
•/z 

.,t/,o.. 

1 ,,. 
1 •/10 
1 1/2 

1 &/10 
1 •/10 

AMPERE RATINGS 
6 ,,.3•/2 12 352 
7 15 404 

7 1/2 17 1/a 454 1/2 

20 50 

& 
5 8 

25 609 
10 30 

SERIES AMPERAGE CATALOG NUMBER SYSTEM NUMBER 
CCMR j 45 I CCMA045 I CCMR045.T 

Web Resources 
TC Curves, downloadable CAD drawings and other technical 
information: www.littelfuse.com/ccmr 

Recommended Fuseholders 
LPSC Series 
L60030C Series 
L60060C Series 

www.littelfuse.com CC> JUNE 2011 Uttelfuse POWfl-GARO Products 
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POWR-GARD® Fuse Datasheet ~ Littelfuse· 
UL Class CC/CD f::XpP1hr.~ .!.ppl1~ I An\"''"r"~llv~ i1-d 

- CCMR Series POWR-PRO®Fuses 

Dimensions in inches (mm) 

.25" 
- - -- 1,50" ____ , (6.4IMI) 

(38.1 mm) + -t-
41•

0-30A .850"
(10.3mm)] l (21.8mm) 

.___...n...____,.,__,-,r.;;::::::;,----:125" 
_, 

- .so•-- (3.2 mm) 
(12.7mm) 

Current-Limiting Effects of CCMR (600 V) fuses 

i-----,...,---.......-r-----, 

35-60A 

L __ Jr--____.'1.___..I 

---- 1.880" ---­
(47,Bmm) 

SHORT CIRCUIT 
CURRENT• 

2A 

5,000 160 

10,000 180 

15,000 200 

20,000 220 

25,000 230 

30,000 240 

35,000 245 

40,000 255 

50,000 260 

60,000 280 

80,000 300 

100,000 310 

150,000 340 

200,000 350 

4A 

190 

220 

250 

260 

280 

290 

300 

310 

330 

340 

360 

380 

420 

440 

APPARENT RMS SYMMETRICAL CURRENT FOR VARIOUS FUSE RATINGS 

6¼ A 

330 

400 

430 

460 

480 

500 

520 

550 

570 

600 

625 

650 

700 

750 

10 A 

370 

440 

480 

520 

550 

570 

590 

600 

640 

670 

700 

750 

800 

850 

12 A 

525 

600 

675 

720 

750 

800 

825 

850 

875 

900 

1,000 

1,050 

1,150 

1,200 

15A 

600 

700 

775 

825 

850 

900 

925 

975 

1,000 

1,050 

1,125 

1,200 

1,300 

1,400 

20A 

625 

725 

800 

850 

900 

950 

975 

1,000 

1,100 

1,125 

1,200 

1,250 

1,400 

1,450 

30A 

750 

875 

950 

1,000 

1,050 

1,125 

1,175 

1.200 

1,300 

1,350 

1,400 

1,500 

1,600 

1,750 

•Prospective RMS Symmetrical Amperes Shor..Cirtuil Ct.mlflt 
Noi.: Dara Dsrivt/d from P8akLst-111111 CUIV6$ 

www.littelfuse.com 2 © JUNE 2011 littelfusa POWR-GARO Products 
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POWR-GARD® Fuse Datasheet Littelfuse· 
UL Class CC/CD hF~,l~ Apr,?ird I M,·,,rs D<jrw-r,i: 

Peak Let-Thru Curve CCMR 

Cl) 
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a: 
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Cl-

AVAILABLE FAULT CURRENT 
SYMMETRICAL R. M. S. AMPERES 

~ 

... ... 

~ , 
~'/ 

1.."' 
II 

I, 

-
l,,o 

i...---: ..... 

i-

,, 

f,,,e: -
i.-

- 60A 

/30 A 
,........ 20A 
- 1sA 
'-12A 

10A 
"-61/4 A 

4A 
2 A 
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ABS SEALMINDER SYSTEM CONTROL PANELS 
INSTALLATION/OPERATION 

Section Page __Tab -------
OPERATION 

The ABS Sealminder system is a solid state device that provides a warning signal when the oil in the individual chamber (oil, 
motor, connection) reaches a certain level of contamination by water. The contamination level is determined by measuring the 
reslstivity of the oil bath. The resistivity is measured from a probe (di-electrode), installed to extend into the oil, to ground or the 
motor case. The probe is connected to a lead which runs back through the motor cables and is connected to the #3 sensing 
lead from the Sealminder relay. The relay will "trip" at a resistance of 90K to 100K ohms or lower, activating a 24 volt DC 
output on the M (white) lead of the relay. This output can be used to activate a 24 volt DC pilot light or a 24 volt DC auxiliary 
relay, which in tum can provide multiple output signals. The auxiliary relay is shown below. 

MOUNTING 

The ABS Sealminder relay can be mounted in any position by means of the mounting lugs on either side. Approximate 
dimensions are shown below. 

ELECTRICAL CONNECTIONS 

The ABS Sealminder relay comes in 115 volt. 208/230 volt, 460 volt, or 575 volt models. The relay is CSA approved. A ground 
fault master unit is required for UL approval. The power (input) leads are the two black leads and are labeled on the package 
as to the correct line voltage, i.e. labeled as 460V at point where leads enter relay. The output lead (24 volt DC) is white and 
labeled (M). This should be connected to the line side of a pilot light or the(-) side ofa 24 volt DC relay. The common lead is 
yellow and is labeled(+). The ground lead is green. The probe or sensing input lead is blue and is labeled as (3). This lead 
should be connected to the probe lead (#3) of the motor cable. 

NOTE: The Input power leads DO NOT require a transfonner connection, using power from any two leads. 

VOLTAGE PART NUMBER NOTE: 

l 115V 61240170 
2081230V 61240171 
460V 61240172 
575V 61240173 

When coupling the output to a relay, use an IDEC DC relay, 
part number RH2B-U-DC24V, base part number SH2B-05 or 
equivalent 

SPECIFICATIONS 

Signal strength: 
Temperature range: 

24 volt DC, 5VA 
-20° to +60° C 

10UF/63VOC 

AUXILIARY 
S[AL ALARI.I 
RELAY 

SEALMINDER AMPLIFIER 
ABS WA'TER SENSING DEVICE 

Coplcltor •.1pplled by oth.... IJNlT MEASURES 2.00- WIDE X 2.00" DEEP X 1.88" HIGH 

.. ljL1 
L2 BK CR 
+24 YL 
t.4 WH 
PROBE BL ~ TO WWP 
GND GN-=!,. 
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C TA 1 CONDUC!_!)R AUCU 

• Manufactured from high strength 6061-T6 aluminum alloy. 
• Electro-Tin plated. 
• UL 486B 90° C Listed and is CSA certified for 600 Volts. 
• Suitable for use with either copper or aluminum conductors. 
• Chamfered wire entry provides ease of installation. 
• UL File E6207 

~5 

• Catalog Numb~!lJlnk !O CAD,!lles.! if available) -

-

Catalog N~ Fig~No.J Wire Range Bolt Size Length Width Hex Size N.A.E.D. No. 

__1/4. -i 1-1/16 
-

TA-6-S 1 4-14STR. 1/2 s 78366988838 

:-..-1~::~ - --·-- -· - -
TA-2 1/4 1-5/32 1/2 s 78366988TT4 

TA-0 1/4 1-15(32 5/8 s G 8366988715 

TA-2/0 2 I210-14 STR. 1/4 3/16 78366917749 

I TA-250 [ 2_ 250 MCM-6 STR. I5/16~-J~ Js,1s .. T is366988942 

TA-300 2 1300 MCM-6 STR. 4 ~ 15 64 
6 78366918741 

TA-350 2 350 MCM-6 STR. --1,0 -2-1/4 1-1/8 3/8 

TA-500 2 500 MCM-4 STR. -- 3/8--·12-13/16r1-112 1n 78366989101 

[ rA-~-S 13 LONE 6°,? ~C~-4 STR.~!!'0 EQUAL 250 MCM-1/~R. l3/8 --~ -13/161t-5-16 11/2 

TA-600 2 600 MCM-2 STR. 3/8 I3-3116 1-1/2 ~ 78366989216 
-- -- ---

TA-800 2 800 MCM-300 MCM 5/8 3-3/8 1-3/4 1/2 78366989320 - --
TA-800-S 4 800 MCM-3/0 STR. CU, 800 MCM-250 MCM STR. AL 5/8 3-1/4 1-5/16 1/2 78366989312 

~ -- -~-·- ·---·- --
TA-1000 2 1000 MCM-350 MCM 5/8 3-3/8 1-314 9/16 78366989558 

TA-1000-S 4 1000 MCM-500 MCM 3-1/4 

T~2NS rr-· 600 MCM-2 STR. r-
1-7/16 9/16 78366989566 

-~ ---
TA-350-2NS 5 350 MCM-6 STR 1/2 4-5/16 1-1/8 3/8 78366989222 

----·------ 1n 
4-11/16 1-1/2 1/2 78366989217 

TA-800-2NS 5 800 MCM-300 MCM 1/2 4-3/4 1-314 1/2 78366989218 
··- -- --

TA·1000-2NS 5 1000 MCM-500 MCM 112 4-3/4 1-3/4 9/16 78366989219 

TA-350-2N 6 350 MCM-6 STR. 1/2 5-1/2 1-1/4 (2)3/8 78366989223 

TA-600-2N 6 600 MCM-2 STR. 1/2 5-1/2 1-3/8 (2)3/8 78366989225 

TA-800-2N 6 800 MCM-300 MCM 1/2 6-3/16 1-3/4 (2)1/2 78366989340 
""• _...,..._ ---

TA-1000-2N 6 1000 MCM-500 MCM 1/2 6-3/16 1-5/8 (2)1n 78366989486 
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Beta Coble Monogement Systems Ltd 

Newtown Trading Estote, 

Northway Lone, Tewkesbury, 
Gloucestershire 

GL.20 8JG 

PRODUCT 

P~RTNUMBER 

SIZE 

SLOmMG 

CAPAClTY 

MATER~L 

COLOUR: 

SER.VJ.CE TEMPERATURE 
RANGt 

APPUCATIOt-f 

Technical Specifications -

BETADUCT 

09 136000 to 10006000 

Nominal internal mm (width x height) 
25x50 37.SxSO 50x50 7Sx75 100x75 l00xl25 
25x75 37.Sx75 50x75 75x l00 100xl00 
2Sx100 37.Sx100 I25x75 
All supplied in standard 2 metre lengths with lids 

Open, Narrow, Closed and Solld 

Recommended 55% maximum (See Betaduct Capacity Chort} 

Self extinguishing lead free PVC 

Grey, Block, White and Blue for lntrinsicolly Safe Circuits 

- I 5°C to +65°C 

Control panel trunking for speedy lead out of wiring through 
open side slots. 

UL94V-0 roted moterlol. 

Ammonium Hydroxide, Chlorine, Diesel, Detergents, Ethanol, 
Hydrochloric acid, Inorganic solvents, Mineral oils, White spirit . 

UL, CSA, Lloyds 'Register, NQA ISO 900 l and Rolls-Royce 

Bose slots to DIN 43659 



Open slot 

• Wide fingers give addioonal cable suplX)rt 
• Terminated wires can be re-routed easily 
• 20mm s!ot pitch 
• &nm slot width 
• 23 sizes available in grey, wtite, black 

or blue 
• UL. CSA and Lloyds Register app-oved. 
• RoHS compliant 

Narrow Slot 

• Ideal for use with slimmer terminal blocl<s 
where more access Is required 

• Improves appearance of panels with 
cables out in best position 

• 10mm slot pitch 
• 4mm slot width 
• 20 sizes available in grey, white or black 
• UL, CSA and Uoyds Register approved 
• ROHS compliant 

Closed Slot 

• Excellent cable retention 
• Enhanced protection for Installers 
• 20mm slot pitch 
• 8mm slot width 
• 25 sizes available in grey, white or black. 
• UL. CSA and Uoyds Register approved. 
• RoHS compliant 

Solid Wall 

• Ideal where no break-outs are required or 
side wall access is infrequent 

• Complete cable protection 
• 25 sizes In either grey, white or black 
• UL, CSA and Lloyds Register approved. 
• RoHS compliant 

'\. ~~a~----""' 
Standard Wirin Duct 

Betadt£t PVC provides a lightweight self extingushing 
wiring duct with excellent rigidity and perfamance 
charactertstics. 

Noryl Wiring Duct 

Toxic fumes and smoke generated from plastics in fire 
situations are a real danger to life. Toe Increased 
awareness of this threat has lead to a corresponding 
demand for 'Low Fire Hazard' products.The Nol'yl Betaduct 
range is free from toxic halogens, has excellent low smoke 
characteristics and high operating temperatures. Noryl 
Betaduct is recommended for areas where human life or 
electronlc components are at risk. 

Betaduct Noryl is approved and specified by Londoo 
Underground, Rolls Royce and most rail Industry 
manufacturers. 

Slotted & Solid Wall 
• Choice of Open Slot, Closed Slot or Solid Wall 
• 19mm slot pitch 
• 8mm slot width 
• Zero Halogen 
• Lowsmoke 
• Wide range of sizes 
• Available In black 
• RoHS compliant 

2. 
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Open Slot 

Supplied with lid 

nominal external 
size dimensions 
w x h width height 
(mm) (mm) (mm) 

19x50 25 53 

part no. selec1ion 

grey RAL blue PVCwhite PVC black PVC
7030PVC 

10450018 23610110 09800000 

10450022 23610400 09810000 

10450023 23610500 09130000 09136000 

10450024 2361()600 09140000 09146000 

10450025 23610700 09830000 09836000 

10450032 23610900 09840000 

10450033 23610900 09850000 09856000 

10450034 2361 1100 09860000 

10450035 2361 1200 09870000 09876000 

10450051 23611300 09880000 

10450052 23611400 09890000 

09166000 

09178000 ~:;:1:: 
10450072 23611800 09930000 
10450073 2361 1900 09940000 

10450074 23612000 0919CXXlO 09196000 

10450075 23612100 09960000 09966000 

10450103 23612400 09980000 

10450104 23612500 0999CXXlO 09996000 

10450105 23612600 10000000 10008000 

10450106 23613000 10010000 

10450124 23612900 09410000 

carton quantity 

no. of lengths total 
2m each metres 

12 24 

12 24 

12 24 

8 16 

8 16 

12 24 

8 16 

8 16 

8 16 

12 24 

8 16 

8 16 

8 16 

4 8 

8 16 

8 16 

8 16 

4 8 

4 8 

4 8 

4 8 

4 8 

4 8 

25x37.5 

25x50 

25x 75 

25x100 

375x 375 

37.5x50 

37.5x75 

37.SxlOO 

50x25 

50x37.5 

75x37.5 

75 x 50 

75x 75 

75x 100 

100x 50 

100 X 75 

100x100 

100x125 

125x 75 

29 

29 

29 

30 

41 

41 

39 

43 

54 

54 

80 

78 

80 

80 

107 

107 

107 

107 

131 

41 

54 

79 

105 

41 

54 

79 

105 

28 

41 

41 

54 

80 

105 

54 

80 

104 

130 

78 

•Other sizes may be available upon reques~ please cootact the sale office for mi11mum quantfties and lead limes. 

MATERIALS SERVICE TEMPERATURE STANDARDS 
Self extinguishing PJC -15 Oc to + 60oc(+50f to +1400f) Base slots to DIN 43659 

STANDARDCOLOURS FlAMIBIU1Y APPROVALS 
Grey RAL 703, white black blue Ul90 V-0 rated material UL, CSA & Uoyds Register 

RoHSCOMPLIANT 

• - These are non-stock items and may reqlire mnmum order quantities. Please contact 011 sales 
office for avallabllity and price. 

3. 
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Enclosure Heaters 

Enclosure heaters feature etched foil elements encapsulated between layers of fiberglass 
reinforced silicone rubber and are factory vulcanized to an aluminum mounting plate. 
Mounting plates come with 7/32" holes for mounting to sub panels and other mounting 
surfaces. 

Built-in air sensing thermostat maintains the temperature to prevent freezing or 
condensation within the enclosure. Enclosure heaters can be mounted vertically or 
horizontally using the mounting plate. Optional temperature control is achieved when the 
heater is mounted vertically. 

TURN ON TEMPERATURE IS 40°F (±8°F) 
TURN OFF TEMPERATURE IS 60°F (±5°F) 

Features 

• Durable Silicone Rubber Construction 
• Factory Vulcanized to a 0.040" thick Aluminum Plate 
• Operating temperatures -40° to +350° F (-40° to+176° C) 
• Voltage 115 VAC 
• 5 W/in2 

• 60 andlgfilwatt Models 
• Preset Thermostat (40°, 105°, and 150° available) Mounted on Heater Assembly 

or Supplied Separately for Remote Mounting 
• Width: 2.128" (53.98mm) 
• Thickness: 0.04" (1.016mm) 
• Flange Width: 0.5'' (12.7mm) 
• Mounting Holes: 0.25" (6.35mm) ID, located l" (25mm) from each end 
• Leads: 48" (1219mm) long, 22 AWG Teflon insulated UL/CSA 
• UL/CSA Recognized 

Electro-Flex 
Heat,Inc. 

5 Northwood Road 
Northwood Ind. Park 
Bloomfield, CT 06002 
Phone-860-242-6287 

Toll Free-800-585-4213 
Fax-860-242-7298 

Part Number: EN2-12-P-040-D 
UL File Number: E301520 

H-163 



Detailed Specifications & Technical Data BELDEN 
MN11"'2 AU '111 t>aHTIICIW J

ENGLISH MEASUREMENT VERSION 

8760 Multl-Conductor - Shielded Twisted Pair Cable 

For more Information 
please call 

1-800-Belden1 

IAnalog & Sensor Wiring I 
Description: 

18 AWG stranded (16x30} tinned copper conductors, polyethylene insulation, twisted pair, overall Beldfoil® 
shield (100% coverage}, 20 AWG stranded tinned copper drain wire, PVC jacket. 

Physical Characteristics (Overall) 
Conductor 

AWG: 

~tM1T;•na••i5816x30 y. Tinned Copper 

Insulation 
Insulation Material: 

~•MKHdlfrGU¥iriSji~fE - Polyethylene]?a 

Outer Shield 
Outer Shield Material: 

Outer Shield Drain Wire AWG: 

&tlt◄fflt!rR1!i 
Outer Jacket 

Outer Jacket Material: 

r'lll1M4:!f]WM@M~fJt·Polyvinyl Chloride~28 

Overall Cable 

0veran Nominal Diameter: 0.222in. 

Pair 
Pair Color Code Chart: 

INQm~ -
1£ 7€ck i"ciwl 

Pair Lay Length & Direction: 

0WPHnhH\Mi 
~00 ~-800 j 

Mechanical Characteristics (Overall) 

Operating Temperature Range: -2o·c To +eo•c 

UL Temperature Rating: so·c (UL AINM Style 2092) 

Bulk Cable Weight: 23 lbs/1000 ft. 

Max. Recommended Pulllng Tension: 62 lbs. 

Min. Bend Radius (lnstall)/Mlnor Axis: 2.250 In. 

o 3 
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Detailed Specifications & Technical Data BELDEN 
ltNOINQ Mi 18_., !00"""-'ENGLISH MEASUREMENT VERSION 

8760 Multi-Conductor - Shielded Twisted Pair Cable 
( 

Applicable Specifications and Agency Compliance (Overall) 
Applicable Standards & Environmental Programs -

NEC/(UL) Specification: CM 

CEC/C(UL) Specification: CM 

AWM Specification: UL Style 2092 (300 V 60°C) 

EU CE Marie Yes 

EU Directive 2000/53/EC (ELV): Yes 

EU Directive 2002/95/EC (RoHS): Yes 

EU RoHS Compliance Date (mm/dd/yyyy): 01/01/2004 

EU Directive 2002/96/EC (WEEE): Yes 

EU Directive 2003/11/EC (BFR): Yes 

CA Prop 65 (CJ for Wire & Cable): Yes 

MIi Order #39 (China RoHS): Yes 

Flame Test 
UL Flame Test: UL1685 UL Loading 

Plenum/Non-Plenum 
Plenum (YIN): No 

Plenum Number: 88760, 87760 or 82760 

Electrical Characteristics (Overall) 
( Norn. Characteristic Impedance: 

r!Mffliti~- Nom. Inductance: r;,•-, 
Norn. Capacitance Conductor to Conductor: mt••, 
Norn. Capacitance Cond. to Other Conductor & Shield: 

pr@@i
~ -

Norn. Conductor DC Resistance: ,..,•.., 
Max. Operatlng Voltage - UL: 

Max. Recommended Current -
Put Ups and Colors: 

~~-"'.""\'~ - .. t1u:~i:im:-.:a1111nf!,.~I-Jifl11.~i:11H--.o;•:·~ •1-1t··· "1~·r-,:r..m~::·"'~.t•:;.~'l'll'M1'£-<fl.: ~it~ 
8760 060U1000 2 #18 LOPE SH PVC1,000 FT 27.000 LB CHROME 

8760 060U500 2 # 18 LOPE SH PVC500 FT 14.000 LB CHROME 

8780 0801000 2#18 LOPE SH PVC1.000 FT 27.000 LB CHROME 
8760 06010000 10,000 FT CHROME CY 2#18LOPESHPVC270.000 LB -I 
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Detailed Specifications & Technical Data BELDEN 
$1HOIIICl.oil•Wl-$10IW.$

ENGLISH MEASUREMENT VERSION 

8760 Multi-Conductor - Shielded Twisted Pair Cable 
( 

- 8760 0602000 2,000FT 54.000 LS CHROME C 2 #18 LOPE SH PVC 

8780 060250 250FT 7.000 LB CHROME 2 #18 LOPE SH PVC 

8760 060500 S00FT 14,000 LS CHROME C 2 #18 LOPE SH PVC 

8760 0605000 5,000 FT 145.000 LB !CHROME C 2 118 LOPE SH PVC 

8760 0609999 1,000 FT 28.000LB CHROME 2 #18 L.OPE SH PVC 

Not..: 
C • CRATE REEL PUT-1.JP. 
Y = FINAL PUT-UP LENGTH MAY VARY-10% TO +20% FROM LENGTH SHO~.MAY CONTAIN 2 PIECES. MINIMUM LENGTH OF ~y ONE PIECE IS 1500', 

RevisiOn Number: 2 Revision Date: 05-03-2012 

C 2012 Belden, Inc 
All Rights Reserved. 

Although Belden makes every reasonable effort to ensure their accuracy at the time of this publication, Information and specmcauons 
descrioed herein are subject to error or omission and to change without notice, and the listing ofsuch tnformatlon and specifications does not 
ensure product availability. 
Belden provides the information and specifications herein on an "AS IS" basis, with no representations or warranties, whether e~ress, 
statutory or Implied. In no event will Belden be liable for any damages 0ncludin~ consequential. Indirect, incidental. special, punittve, or 
exemplary damages} whatsoever, even if Belden has been advised of the poss1blllty of such damages, whether in an action under contract. 
negligence or any other theory, arising out of or In connection with the use, or inabl&ty to use, the Information or specifications described herein. 

All sales of Belden products are subject to Belden's standard terms and conditions of sale. 
Belden believes this product to be in compliance with EU RoHS (Directive 2002/95/EC, 27.Jan-2003). Material manufactured rnor to the 
compliance date may be In stock at Belden facilities and in our Distributor's Inventory. The lnformaUon provided in this Produc Disclosure, and 
the ldenUfication of materials listed as reportable or restricted within the Product Disclosure, is correct to the best of Belden's knowledge, 
information, and beUef al the date of its publicaUon. The Information provided In this Product Disclosure Is designed only as a general guide 
for the safe handling, storage, and any other operation of the product itself or the one that it becomes a part of. This Product Disclos1Xe is not 
to be considered a warranty orquality specification. Regulatory information Is for guidance purposes only. Product users are responsible for 
determining the applicability of legislation and regulations based on their Individual usage of the product. 
Belden declares this product to be In compliance with EU LVD (Low Voltage Directive 73/23/EEC), as amended by directive 93/68/EEC. 

( 

-
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MTW Products Page 1of 2 

IPilot Control Wiring 
( 

- 1(1)1111 BARE COPPER I THHN I MTW I lliN &TFN I TINNED I STRIPING I HOME 

MTW, AWM, TEW 

Thermoplastic Insulated Heat. Moisture &Oil Resistant 600 Volt Copper 

Product Description: 

Alan Wire Type MTW/AWM/fEW is prlmarily used as wiring in machine tools, appliances, and 
in various building applications as specified by the National Electrical Code. MTW/AWMfTEW 
conductors are stranded, soft-annealed copper. The conductors are then insulated with a 
tough polyvinyl chloride (PVC), making the wire heat, moisture, and oil-resistant. 

Specifications: 

Type MTW/AWMrrEW wire meets the requirements of the National Electrical Code and Is 
Listed by Underwriters Laboratories, Inc. and Canadian Standards Association. Type MTW or 
AWM is U.L. Listed for machine tool wire and appliance wiring material. TEW is CSA rated for 
thermoplastic equipment wire. MTW & AWM have a VW-1 flame rating. TEW has an FT1 
rating. Voltage rating for all applications is 600 volts. 18-1 OAWG Is made In accordance with 
style 1032 (1,000 volt rating). 

MTW/AWM meets U.L. Standards 758 & U.L. Standard 1063, Style No. 1344 (8 AWG), Style 
No. 1345 (18-10 AWG), Style 1032 (18-10 AWG) Style No. 1283 (6-2 AWG), Style No. 1232 
(6-2 AWG), & Style No. 1346 (6-2 AWG). 
18-10 awg are flexible stranding (class K). 

( 

-
lgzeAWG I Color 

Insulation 
No.of Nominal Approx. Standard 

Code Thickness 
Strands 

O.D. Weight 
Package

(Mils) (Inches) (LBS/MFT) 

I 18 II 2 II .030 II 16 II .113 II 11 II A 

I 16 1 II .030 26 pc; 14 A 

11 14 II 1 II .030 II 41 II .139 II 20 I A 

I 12 2 .030 65 .158 28 A 

I 10 3 .030 104 .182 II 43 B 

I 8 4 .045 19 .246 II 74 CD 

I 6 4 .060 19 .315 II 114 CD 

I 4 4 .060 19 .365 II 167 CD 

I 2 4 .060 19 .430 II 252 II CD 

jLarger sizes ofMTWare available when minimum quantities are met Call for Aval/ability. 

I 
I 

I 

IColorsAvailable: I 

http://www.alanwire.com/awscripts/makspecs.cgi,i?raype=MTW 5/16/2012 

http://www.alanwire.com/awscripts/makspecs.cgi,i?raype=MTW


MTW Products Page 2of2 

( 

- Package Code 

A 2000' Carton, Four 500' Spools Per Ctn. 

B 1000' Carton, Two 500' Spools Per Ctn. 

C 500' Reel 

D 1000' Reel 

Other lengths & packaging available upon 
request 

Color Code #1) Black, White, Red, Blue, 
Green, Orange, Yellow, Brown, Purple, Gray, 
Pink, Tan 

Color Code #2) Black, White, Red, Blue, 
Green, Orange, Yellow, Brown, Purple, Gray, 
Pink 

Color Code #3) Black, White, Red, Blue, 
Green 

Color Code #4) Blade 

Dry OIi Wet[;]~~~
I MTW II 90DC II 60DC II 600C I 
I AWM II l OSOC II 600 C II 7SOC I 
I TEW II lOSOC II 600C II - I 

-
( Alan Wire Company 

Copyright © 2000 Telephone: (573) 471-9548 
All Rights Reseived Fax: (573) 471-1317 

http://www.alanwire.corn/awscripts/makspecs.cgililni¥Pe=MTW 5/16/2012 
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3.16 HOOK-UP & L E A D WI A E 

Hypalon9 

' IPower Wiring I - UL AWM Style 3191 
600V, 105°C 
(CSA Type CL1053) IIL-C:iiilrlm• 
Product Description 600V, 1os•c (UL & CSA) 

UL AWM Style 3191 • CSA Type CL1053This insulation Is chlorosulfonated 
polyethylene. Hypalon insulation has 34418 18 (16x30) 045 1.14 .142 3.61 1001 30.5 2.3 1.0 2. 10 
excellent heat resistance, color stability (.81 (16x.25)) 50011 152.4 8.0 3.6 2,4,5,8-10, 13 
and electrical properties. Hypalon is sooo• 1524.o 75.0 34.1 2,S.8,10 
recommended for motor leads tor Class 34416 16 (26X30) .045 1.14 .155 3.94 1001 30.5 2.8 1.3 2. 10 
130(8) insulation systems. It may be [1 .32 (26JC.25)] 50011 152.4 10.5 4.8 2. 4,5, 8-10, 13
considered as an altemative to Silicone 

4000 • 1219.2 84.0 38.1 8, 10rubber to withstand 1ss•c varnish 
baking temperatures, but is not suitable 34414 14 (41x30) .045 1.14 .170 4.32 1001 30.5 3.7 1.7 2, 8, 10 

[2.08 (41X.25))for operating temperatures above 5001 152.4 14.0 6.4 2. 5, 8, 10 
Class 130(6). 4000· 1219.2 108.0 49.1 8.10 

34412 12 (65X30) .045 1.14 .190 4.83 100' 30.5 4.6 2.1 2. 8, 10Recommended maximum baking cycles: 
24 hOU1$ C 300-F (149°C) (3.29 (65x.25)) 500 11 152.4 17.5 7.9 2, 5, 8, 10, 13 

3000" 914.4 114.0 51.8 10 
hoo II. put-<JC)S 111 ane piece, euct. tt250 n. and 500 ft. put-ups are exaa, may contain 2pll<leS max. Min. length 50 It.fs:>'"3> 
•M,y COIQln ~ than one pl-. M~lmum lll1Qlll al any one piece rs 200 ft 

Stranded tinned COJJl)lf cond';dol 

600V, 1os•c (UL) • 300V, 1os·c (CSA) 
UL AWM Style 3191, 3192, 3193 UL AVIM Style 3191 • CSA Type CL1052** 
&oov, 1os0c 34410 10 (65x28) .045 1.14 .209 5.31 1001 30.5 6.0 2.7 8, 10 
(CSA Type CL1052, 300V) (5.23 (65x.32)) 500 n 152.4 24.5 11.2 8, 10 

2000" 609.6 102.0 46.3 8, 10 
Product Description UL AVIM Style 3192 • CSA Type CL1052** 
This insulation is chlorosulfonated 344os• 8 (84x27) .060 1.52 .290 737 1001 30.5 9.4 4.3 8, 10 
polyethylene. Hypalon insulation has (8.60 (84x.36)) 76.2 24.8 11.2250" 8. 10 
excellent heat resistance, color stability 34406' 6 (84x25) .060 1.52 .343 8.71 1001 30.5 13.7 6,2 8 10 
and electrical properties. Hypalon Is (13.66 (84JC.46)) 2SO tt 762 32.3 14.7 10
recommended for motor leads for Class 

1000• 304.8 136.0 61 .8 10130(6) Insulation systems. It may be 
34404• 4 (105x24) .060 1.52 .399 10.14 1001 30.5 19.1 8.7 8, 10considered as an alternative to Silicone 

[21.53 (105X.51))rubber to withstand 155°C varnish 250" 76.2 51.0 23.2 10 
baking temperatures, but is not suitable 500" 152.4 97.0 44.1 10 
for operating temperatures above 34403• 3 (133x24) .060 1.52 .420 10.69 soon 152.4 118.0 53.6 10 
Class 130(8). [27.28 (133x.51)] 

34402· 2 (163x24) .060 1.52 .454 11.53 100' 30.5 30.3 13.8 8, 10
Reeommanded maximum baking cycles: 

(33.43 (163x.51)]24 hoU1$ 0 300°F (149°C) 250 ft 76.2 70.8 32.2 10 
soon 152.4 139.0 63.2 10 

UL AWM Style 3193 • CSA Type CL1052**Stranded Conductor 
34401· 1 (210X24) .080 2.03 .557 14.15 501 15.2 18.4 8.4 10 

(43.07(2 10JC.51)) 100' 30.5 43.0 19.5 8, 10 ·~) 250tt 76.2 97.0 44.1 10 
Stranded tinned 
cappe, conductor 34490• 1,1) (262x24) .080 2.ro .607 15.42 50 1 15.2 22.5 10.3 8, 10 

(53.73 (262JC.51)) 48.9 22.2 101001 30.5 

Separator Over Conductor 250 " 76.2 114.8 52.2 10 
34400 • 2/0 (504x26) .080 2.ro .668 16.97 501 15.2 27.6 12.6 8 

(67.85 (504x.41)) 1001 30.5 57.9 26.3 10 
250" 76.2 139.5 63.4 10~ 

34430 • 3/0 (630x26) .080 2.ro .732 18.59 501 15.2 38.5 17.5 10 
[84.81 (630x.41)J 250n 76.2 175.8 79.9 10 

34440 • 4~ (805x26) .080 2.ro .819 20.80 501 15.2 47.5 21.5 8 10 
(108.37 (805JC.41 )) 250" 76.2 215.0 97.7 10 

•Separator over conducior. "CSA 11qulres adcllloNI wall lhidcnts$ In slzn 10 AW/J m la/Off ta mNI Cl1OS3 req...-.tt,,palon Is a OuPant trademark. 
150 and 100 It. put-ups are ant p.ece. txact tt2SI) and 500 n. puHsps •• exact miy aanta,n 2 plects ll1IX Min lenglh 50 ft. 
•1000 It Pu1·uos exact, may contain 3 plec~ max. Mini11um ltnglh al any one poeca Is 50 n 
'May contain mo,. than one piece. Minimum length of any one pleca is 200 It

BELDEN For more Information, contac t Belden Technical Supporl: 1·800•BELDEN•1 • www.b elden.com 
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ILLINOIS 'v/ ATER'v/ AY, LAGRANGE POOL 
RICE LAKE HABITAT REFURB &ENHANCEMENT 

OVERFLO'v/ PUMP STA TIDN 

DRA\i')NG N□. D£SCRIPTIOO 
[01 TITLE PAGE 
[02 MCC I EXTERIOR LAYOUT 

( [03 HCC I INTERIOR LAYOUT 
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[05 PUMP Ml POVER L 120 VOLT SCHEMATIC 
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• MAIN SCREEN 

PUtP 1 

-
Alarm 

Histor':I 

9 :38: 13 ~ 

24.6 ft.-

18.~ ft.-

6.2 ft.-

0 ft.-
0.001 

The Main Screen shows an overview of the Pump Status and the Water Level. If a change to the system is 
required, press the button related to the change that needs to be made. 

• 
LEVEL SETPOINT SCREEN 

un • • -u~ SETPOl~r 

0.00 

=... 
tJFt[EUEL.-sETPOINT 

0.00 

S! 
- 7:EOEC DFFSEI -

0.00 

To change the "On and Off" level setpoints, press the button related to the setpolnt you wish to change. 
To set the level for enabling the pump to come on, press the "On Level Setpolnt" button. Enter the desired 
level and press "Enter". To set the level for shutting the pump off, press the "Off Level Setpoint" button. 
Enter the desired level and press "Enter". Since the submersible level transmitter must be suspended above 
the bottom of the reservoir, the level reading must be adjusted In order to compensate for the distance 
between the bottom and the actual elevation of the level transmitter. To change this setting, press the 
"Level Offset· button and enter a value reflective of the distance from the actual bottom of the reservoir to the 
bottom of the level transmitter and press enter. 
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PUMP STATUS SCREEN 

AVAILABLE 

The Pump Status Screen displays the current status if its respective pump. From this screen, the run and 
availability status can be viewed, In the event the pump is removed from service, the status of this pump can 
be changed to "UNAVAILABLE". This will prevent the pump from being operated. The status of the seal leak 
and thermal sensors can also be monitored from this screen. 

ALARM HISTORY SCREEN 

ALARM HISTORY TOTAL OF 0 ALARMS 
ENTRY MESSAGE 

A~{-IRMCUNT Pfl~E cgsR L6~E 5bn~ DTLS ~~R EXIT 

: 

This screen allows the operator to view the history of alarms that have occured with its respective pump. The 
alarm history will record the actual alarm as well as the time and date of the alarm. The alarm history can be 
cleared by pressing the "Clear All" button. In the event of an alarm, notification will be projected on the main 
screen. 

( -
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. . --- ------ •--- - -· ALARM COUNT 
ALARM COUNT MESSAGE 

002 00000 UPPER BEARING HIGH TEMP
003 00000 MOTOR HIGH TEMP
004 00000 SEAL CHAMBER LEAK
005 00000 MOTOR CHAMBER LEAK
006 00000 CORD CAP LEAK 
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( - ( Pressure Systems Non-Fouling Submersible 
Level Transducer 

FEATURES 

• Custom Level Ranges to 115 ft (35 m) H20 

• Analog Outputs of 4-20mA or 0-5 voe 
• Accuracy of ±0.25% FS 

• Welded 316 SS and Teflon® PTFE Construction 

• Non-clogging 2.75" Sensing Area 

• Integral Diaphragm Protector 

• Optional Lifetime Lightning Protection 

• Optional Temperature Measurement Output 

• Custom Cable Lengths 

( 
APPLICATIONS 

• Lift Stations • Pump Control • Slurry-
The Series 750 submersible hydrostatic level transducer is specifically designed to meet the rigorous environments 
encountered in a slurry or highly viscous environment. It provides precision depth measurement under most hostile 
conditions. 

All KPSI Transducers utilize a highly accurate pressure sensor assembly specifically designed for hostile fluids and 
gases. The assembly is integrated with supporting electronics in a durable waterproof housing constructed of316SS. 
The attached electrical cable is custom manufactured to Pressure Systems' specifications and includes Kevlar® 
members to prevent errors due to cable elongation as well as a unique water block feature that self-seals In the event 
of accidental cuts to the cable. Each transducer is shipped with our latest SuperDry™ Vent Filter that preve.nts 
moisture from entering the vent tube for at least one year without maintenance even in the most humid environments. 

These units are designed for installation in a Class I, Division 1, Groups A, B, C, and D, Class II, Division 1, Groups 
E, F and G, Class Ill, Division 1 hazardous location when connected to appropriate apparatus such as those 
manufactured by R. G. Stahl, Inc., and others. KPSI transducers are type approved by the American Bureau of 
Shipping (ABS) and are UL, CUL, and FM approved; and have a IP 68 and NEMA 6P housing protection rating. The 
Series 750 is CE compliant to EN 61000-6-4:2001 and EN 61000-6-2:2001. 

Pressure Systems, Inc. IS0-11001:2000 Certified PSI Ltd. 
34 Research Drive 124, Victoria Road 
Hampton, VA 23666 Wtb: Pressure.Systems.com Farnborough, Hants 
USA GU14 7PW 
Phone: (757) 865-1243 Updaus: PnssunSyswm.comlupdaJts.hhnl United Kingdom 
Toll Free: 800-328-3665 Phone: +44 1252 510000 

Order On-LlnelFax: (757} 865-8744 Fax: +44 1252 510099 
E-commerce: I.EJ/El andPRESSURE.comE-mail: sales@PressureSystems.com E-mail: psl@WestonAero.com 
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( - Parameter 750 Units Comments 

TEMPERATURE O UTPUT O PTION (AvAILABLE FOR 4-20 MA OUTPUTONLY) Nor INTRINSIC SAFETY APPROVED 

Temperature Range 0 to50 oc 
-20 to 60 

Tem=rature Output Siana I 4-20 mA 

Temperature Measurement 
Accuracy 

:t4 "C 

( -

( 

Uniquely-Designed Submersible Cable 
Our level transducers utilize one of two types of custom cable made specifically for submersible applications. The 
cable of choice for most applications is a polyurethane-jacketed cable incorporating Kevlar® strength members to 
prevent errors due to cable elongation, and a water block liner to prevent water intrusion due to minor cuts to the cable 
jacket. Polyurethane cable is attached to the transducer using an injection molded polyurethane cable seal. 

The other alternative is a Tefzel®-jacketed cable which provides superior chemical resistance and toughness yet 
preserving the otherfeatures found in the polyurethane-jacketed cable. Tefzel® is a Teflon® derivative from DuPont 
and is the better choice for caustic media or when a high degree of abrasion is anticipated. While more expensive 
and less flexible, It can save money in the long term due to reduced maintenance costs. Tefze)® cable is attached 
to the transducer using a compressed Vrton® gland cable seal. 

Both submersible cables have a pull strength of over 200 lbs. In all installations, care should be taken to ensure no 
damage occurs to the cable as cable damage represents one of the most frequent causes of transducer failure. In 
the case where the user is not sure which material is best, contact Pressure Systems for assistance. 

Moisture Protection iwttor9i,rIY Len~ Lif'e ¥e11t Filte,0 ur submersible transducers are equipped with custom, vented cable. 
The vent provides an atmospheric reference for the sensor, which is 
necessary for ensuring the highest possible accuracy when making a 
level measurement. It must be noted that if left unprotected, it provides 
a pathway for water vapor to enter the level transducer. This vapor will 
condense into water and could create an offset In the transducer output, 
orcause permanent damage. For these reasons, a Series 81Odesiccant-
filled vent filter is provided free of charge with each Series 750 we ship. 
Our latest SuperDry™ Vent Filter prevents moisture from entering the 
vent tube for at least one year without maintenance. Replacement filters 
are available from the factory. 

For those applications where periodic maintenance is not practical, our Series 815 Aneroid 
Bellows is a direct replacement for the vent filler. This sensitive bellows responds to and 
transmits changes in atmospheric pressure to the sensor while remaining a maintenance-free, 
closed system. It should be noted, however, that the Bellows may not be a suitable replacement 
for the desiccant cartridge in applications where extremely high accuracy is required, usually 
0.25% or better or where the bellows may be exposed to extreme temperature changes. The user 
is cautioned to evaluate a Bellows in the specific application intended. 
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- ( Pressure Systems Surge ProtectiQn for 

( -

( 

Transducers and Transmitters 
,- • l :·~~ ·_·,- . 

. - •l ~ •-~.. .- -

FEATURES 

• Lifetime Warranty Protection vs. Voltage Surge 

• Low Peak Clamping Voltage 

• Up to 20,000 Amperes Peak Surge Protection 

• Automatically Resets 

• FM/UL-approved for Hazardous 
Environments 

APPLICATIONS 

• Well Monitoring • Pump Control 
• Storm Water • Irrigation 
• Leachate Levels • Tank Levels 
• Ground Water Monitoring • Oewatering 
• Sludge/Slurry 

OPTION-009 and OPTION-012 Surge protection kits are designed to protect above and below ground pressure 
transducers from damaging surge voltage and current. The OPTION-009 protector is designed for 4-20 mA current 
loop (2 wire) transmitters while the OPTION-012 protector is for VDC output and all other 3 wire circuits. Designed 
in cooperation with a major manufacturer of surge protection devices, these systems are capable of protecting 
against fast rising voltage transients as well as current surges associated with lightning discharges. 

The protectors are a multi-stage design, with a solid state section that intercepts the leading edge ofthe surge within 
nanoseconds. The second stage ofthe design contains a gas discharge tube which crowbars up to 20 ,000 ampere 
currents to ground. The tube remains in the crowbar state until the surge has passed, then automatically resets the 
line to normal operation without the need to reset a circuit breaker. 

Each system consists of two parts. One is housed Integral to the pressure transducer housing via a factory-installed 
extension to the cable end of the transducer housing while the other is installed by the user between the transducer 
wiring and the power supply/readout. The protectors are FM and UL Intrinsic Safety rated for use in hazardous 
environments when used with an appropriate barrier. 

The transducer is covered against damage due to lightning or voltage spikes for the life of the instrument, however, 
it is not meant to protect against continuous overvoltage and will not be warranted for such applications. This option 
is available on the Models 27, 28, 30, & 35 above ground pressure transducers and on the Models 500, 700, 705, 
710, 720, 730, 735, & 750 submersible level transducers. This protection is available from the factory on all new 
units, on units sent for repair, or on existing units that are in good working condition. 

Pressure Systems, Inc. 1SO-9001 :2000 Certified PSI Ltd. 
34 Research Drive 124, Victoria Road 
Hampton, VA 23668 Web: PrtssurtSysttms.com Farnborough, Hanis - USA GU14 7PW 
Phone: (757) 865-1243 llpdales: PnssurtSystt1t1S.comlupd(IJts.hhnl United J<ingdom 
Toll Free: 800-328-3665 Phone: +44 1252 510000 

Order On-LlnelFax: (757) 865--8744 Fax: +44 1252 510099
E-commtrce: LEVELandPRESSURE.comE-mall: sales@PressureSystems.com E-mail: psl@WestonAero.com 
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Maintenance-Free - ISO-9001 :2000 Certified Aneroid Bellows 

FEATURES 

• Replacement for Desiccant Vent Filter 

• Small Size 

• Maintenance-Free 

• Includes Mounting Bracket 

• Compatible with all KPSI Submersible 
Transducers 

( - For most submersible transducer applications, the Series 815 Aneroid Bellows is a maintenance-free alternative 
to tradit ional desiccant cartridges widely used to prevent moisture from entering and condensing in the vent 
tube of a submersible pressure transducer cable. 

Constructed of a rugged yet flexible neoprene material, the Aneroid Bellows is a compact 3.25 inches in height 
and 3 inches in diameter. This field-installable device connects to the cable vent tube via a flexible extension 
provided with the bellows. This sensitive bellows responds to changes in atmospheric pressure ensuring reliable 
liquid level measurements. Preferred mounting location is inside a junction box or control panel. 

The Aneroid Bellows Is the preferred replacement for the older technologies of replaceable inline moisture filters 
and desiccant packs that require strict maintenance schedules for fault-free operation and warranty protection. It 
should be noted, however, that the Bellows may not be a suitable replacement for the desiccant cartridge in 
applications with extremely high temperature and where high accuracy is required, usually 0.25% or better. 

Pressure Systems, Inc. Order On-llnel PSI Ltd. 
All Esterline Company 124, Victoria Road 
34 Research Drive Web: PrtisureSysums.com Farnborough, Hanis 
Hampton, VA 23666 GU14 7PW 
USA Updates: PressureSysums.comlupdales.htinl United Kingdom 
Phone: (757) 865-1243 Phone: +441252 510000 
Toll Free: 800-328-3665 Resource Center: LEVELandPRESSURE.com Fax: +44 1252 510099 
Fax: (757) 865-8744 E-mail: psl@WestonAero.com 
E-mall: sales@PressureSystems.com 
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The Motor Control Center consists of (7) individual sections as defined below. The sections are 

connected together via a copper bus and provide for 480 volt power distribution to the building 

as well as controls for the control of (3) submersible pumps. This layout is depicted on the 

drawing labeled DC1111121E02 in section 4 of this manual. 

MCC Section: 1-Service Entry Section 

The Service Entry Section provides for the connection of the Electric Utility to the MCC Lineup. 

The structure is designed per the specification for Ameren Energy to install Current 

Transformers in line with the bus work. 

MCC Section: 2 - Main Breaker Section 

The Main Breaker Section contains a 1600 amp circuit breaker, which feeds the horizontal bus 

to the remaining sections. It also contains the electronic equipment for the power monitoring 

system. 

MCC Section: 3 - First Vertical Section 

The First Vertical Section houses the following devices from top to bottom respectively: 

• Power Monitor Readout 

• TVSS Circuit Breaker 

• TVSS Readout 

• Spare 12" Section 

• Spare 12n Section 

• TR1 Transformer Feed Breaker 

• UH-1 Unit Heater Feed Breaker 

• Spare 20 amp Breaker for future use 

• Spare 20 amp Breaker for future use 

MCC Section: 4- Second Vertical Section 

The entire Second Vertical Section is designated as spare for future use 
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MCC Section: 5 - PUMP #1 Vertical Section 

The Third Vertical Section houses the Main Circuit Breaker and all devices used in the control of 

Submersible Pump #1. 

MCC Section: 6- PUMP #2 Vertical Section 

The Sixth Vertical Section houses the Main Circuit Breaker and all devices used in the control of 

Submersible Pump #2 

MCC Section: 7 - PUMP #3 Vertical Section 

The Seventh Vertical Section houses the Main Circuit Breaker and all devices used in the control 

of Submersible Pump #3 

FUNCTIONALITY 

The !"'otor Control Center is designed to control the operation of (3) Submersible Pumps 

independently from one another. MCC Sections S, 6, and 7 house the components which 

control the stopping, starting and monitoring of these pumps. All three pump control sections 

are identical with regard to functionality. They differ only in the labeling of the components 

and wires. 

The controls are designed to start the pumps when operations personnel wish to pump water 

to the flood area. The pump monitoring and control portion of this system is designed to limit 

the availability of the-pumps when the water supply levels are within the ranges selected on the 

touchscreen operator and no system faults are present. This operation will be explained in 

section 3 of this manual. 

The operator will check the pump monitoring screen to verify that no problems or faults exist 

with the pumps with regard to bearing and motor temperatures or leakage. 

The operator will then set the desired pumping range by selecting an "enable" level and an 

"off' level. Once the pumping range is set and the actual level reaches the enable set point, the 

pumps are ready to be started. The starting sequence is as follows: 

• The start button is pressed and held. At this point the isolation contactor closes and 

applies voltage to the power section of the reduced volt~ge motor starter. An auxiliary 

contact on the isolation contactor doses and energizes a time delay relay, which times 

for 10 seconds. After the 10 seconds has elapsed, a run relay is energized providing a 

run command to the reduced voltage motor starter. 
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• At this point the pump will start and ramp up to full voltage and speed. After the pump 

is at full voltage, the integral bypass contactor will close, creating a circuit around the 

SCR's, changing the current flow from the SCR's through the contactor. This design 

eliminates any heat generation by the SCR's. 

• The pump will continue to run until the off level set point has been reached or the 

operator presses the stop button. In the event the stop button is pressed, a second 

time delay relay begins timing for 180 seconds, prohibiting the pump from being re­

started until the timing is complete. 

• A total of 8 fault provisions are monitored. They are as follows: 

1. Seal Chamber Leak - Monitors the leak sensor in the seal chamber 

2. Motor Housing Leak - Monitors the leak sensor in the motor housing 

3. Cord Cap Leak - Monitors the leak sensor in the cord cap 

4. Lower Bearing Heat - Monitors the thermostat on the lower bearing 

5. Motor Housing Heat - Monitors the thermostat in the motor winding 

6. Upper Bearing Heat - Monitors the thermostat on the upper bearing 

7. SSRV Fault- Monitors the fault status of the reduced voltage motor starter 

8. Level Transducer Failure - Monitors the level transducer feedback 
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MAIN 3 PHASE POWER CIRCUIT 

Each pump controller section is equipped with a main circuit breaker and a lockable through 

the door disconnect handle for isolating the section from the horizontal bus. A solid state 

reduced voltage motor starter is used to start the pump motor with an extended ramp time in 

order to limit the inrush current as well as reduce water hammer caused by across the line 

startrng. An isolation contactor is installed between the main circuit breaker and the reduced 

voltage motor starter, which isolates the reduced voltage motor starter from line voltage when 

the pump is not running. 

CONTROL POWER 

A transformer with a secondary voltage of 120 VAC is installed for powering the control 

circuitry. This voltage level is utilized in the main control circuit, which operates the isolation 

contactor, time delay relays, control relays and pilot lights. A 24 voe power supply is installed 

to provide power to the pump monitoring and control system and its related circuitry. 

PILOT DEVICES 

A total of 6 pilot lights are located on the front door of each pump control section. They are as 

follows: 

1. Stopped- Indicates the pump is stopped 

2. Called - Indicates the start button has been pressed and remains illuminated while 

the pump is running. 

3. Running - Indicates the pump has started and remains illuminated while the pump is 

running. 

4. low level - Indicates the water level is below the «enable" setting. 

5. Enabled - Indicates the water level is at or above the "enable" setting. 

6. Fault - Indicates a fault is present 

A total of 3 push button operators are located on the front door of each pump control section. 

They are as follows: 

1. Start - Initializes the starting of the pump 

2. Stop - Stops the pump operation 

3. Reset - Resets system in the event of a fault 
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Elapsed Time Meters 

Elapse~ time meters are installed on the front door of the each _pump control section, which 

indicate the amount of time the pump has run. Elapsed time is also recorded in the Pump 

Monitoring and Control System. 

SSRV Keypad 

An Operator Interface is mounted on the front door of each pump control section, which 

enables the programming and status checking of the Solid State Reduced Voltage Starter. 

PUMP MONITORING OPERATOR INTERFACE 

A 6 inch diagonal operator touchscreen is mounted on the front door of each pump control 

section, which is utilized to enter parameters and monitor all aspects of the pump level control 

and protective functions. 

SEAL MINDER LEAK DETECTOR UNITS (SLM, SLR) 

Each pump control section is equipped with 3 leak detector units (SLM}, which monitor 

moisture levels in the lower seal housing, stator winding and cord cap of the pump. The 

detector is connected to moisture probes inside the 3 areas of the pump defined above and 

monitors the resistance level between the moisture probe and equipment ground. In the event 

of a leak, the SLM's energize their respective relays (SLR). The SLR's then provide an input to 

the Monitoring System, producing fault notification and stopping the pump. 

TIME DELAY RELAYS 

Each pump control section is equipped with 2 t ime delay relays as follows: 

TR ( )-1- Start Delay after start button is pressed 

TR ( )-2 - Restart Delay after the stop button is pressed 

DPDT CONTROL RELAYS 

Each pump control section is equipped with 8 time delay relays as follows: 

CR ( )-1 - Start Relay: Energized aftet the 10 second time delay has elapsed. Provides run 

command to the SSRV. 
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CR ( )-2 - Running Relay: Energized after the SSRV has started. Provides status information to 

the pump monitoring system and illuminates the "Running'' pilot light. 

CR ( )-3 - General Fault Relay: Illuminates the "Fault'' pilot light and disables the pump. 

CR ( )-4 - Enabled Relay: Energizes when the water level is at or above the "Enable" set point 

and illuminates the "Enabled" pilot light. 

CR ( )-5 - No Fault Relay: Energizes when there are no faults present and provides interlocking 

for the SSRV. 

CR ( )-6 - Leak Fault Relay: Energizes when a teak fault is present. Energizes the General Fault 

Relay. 

CR ( )-7 -Thermal Fault Relay: Energizes when a thermal fault is present. Energizes the General 

Fault Relay. 

CR ( )-8 - Transducer Failure Relay: Energizes when the level transducer feedback is out of 

range. Energizes the General Fault Relay. 

PC UNIT 

Each pump control section is equipped with a PC (programmable controller). This unit monitors 

the level feedback signal from the Level Transducer, the contact status from the Individual SLR's 

and the contact status from the individual Thermostats in the pumps. This information is 

received via the digital inputs. The program is written to allow the PC to provide messaging, 

control interlocking, fault outputs as well as the "Enablen function . 

• 
H-201 



Section 3 

Pump 
Monitoring & 

Control 
System 

H-202 



The Motor Control Center contains a controller to monitor the state of the protective devices in 

the pumps as well as setting the level range at which the pumps are allowed to run. Other 

features include individual alarm messages. In addition to the General Fault Pilot Light located 

on the door, these messages pinpoint the actual problem. 

MAIN SCREEN 

The Main Screen appears when the unit is powered up. This screen provides information on 

the status of the pump as well as the current water level and pumping set points. It also 

displays the actual time and date and provides buttons for navigation to other screens. There 

are two bars to the right of the level indicator. The green bar indicates the "Enable" set point 

and the red bar indicates the "Off'' set point. The water level must be between the top of the 

green bar and the top of the red bar in order for the pump to run. 

Main Screen Showing Pump Stopped 

PUMP I 17 :59 :51 89-JUl+-13 

23. (' ft. - ...-------,,....... 

2e.e n .-

15,8 ft . -

18,0 rt . -

s.o rt.. -

l -
Al~,.. 0 "' · Hi s.tors 
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Main Screen Showing Pump Running 

PUflP I 

Oli Sf' Off' SP 

23.0 rt. -

20.e r,.-

15,0 ft . -

10.0 fl. -

s.o fl. -

0 tt. 

,-----,r-r-, 

e.ee 

LEVEL SETUP SCREEN 

The level Setup Screen provides the ability to enter the desired level at which the pump will be 

allowed to start as wen as the level at which the pump will shut off. The level offset setting is 
also included so the actual water level will be reflected while allowing the level transducer to be 

suspended off of the bottom. 

Level Setup Screen depicting an "On" level of 20 feet and a "Shutoff" level of 5 feet. The "Level 

Offset Value" indicates the transducer is located 2.5 feet from the bottom. 

O!i Lt'.'El.. ZtTFOlUT

I I20.oe 

fn' LO.a IDF1lllfT

I I5.00 
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Set point adjustment screen allows the entry of desired set points. In order to reach this 

screen, press the respective button on the Level Setup Screen and this screen will appear. This 

particular screen is reflective of the "On Level Set Point" button being pressed on the above 

screen. Both the "Off Level Set Point" Screen and the "Level Offset" Screens are reached In the 

same manner. 

7 8 9 ENABLE LEUEL SETPO II 

1 s 6 0.00 

1 2 3 nINJttUN 
8 AA 

tfAXlttlffl 
8 Clear 23.AA 

CURRENT 
0 AA 

♦/-

Concel Enter 

STATUS SCREEN 

The Status Screen indicates whether the pump is available to be operated. If the screen 

indicates that the pump is "Available" then there are no Alarms present. The actual alarm 

present on a given pump is displayed on all screens. Alarms can also be viewed on the 0 Alarm 

Screen" (depicted on the following page). This screen also displays an elapsed time meter in 

addition to the mechanical meter mounted on the front of the MCC door. 

Status Screen indicating the pump is available 
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Status Screen indicating the pump is unavailable and has alarms present 

MAIN 

In the event that the pump MUST run with a fault present (ie. Seal chamber leak) or the 
transducer has failed, there are three buttons on the right of the screen that allow the operator 

to "Bypass" these faults. In the event a bypass is enabled, it is indicated on the screen as shown 
below. 

l?Ul1P I 

:?J.O rt. - .-----,......... 

20.0 n.-

,s.o rt. -

10.0 n. -

I : 
5,0 rt, -

0 ft. 

0.00 
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ALARM SCREEN 

The Alarm Screen displays the current and past alarms in their respective order. The actual 

date and time is also available on the "Alarm History Screen". The alarm history can be cleared 

by the operator. 

Alarm Screen all possible alarms displayed. 

ALARl1 COUNT 
ALARM COOJ1T MESSflGE 
aibJWimllliJ!liab!i:f:Hltilihlil:■iirl·

002 80808 U?PER 8EAR(NC HICH TEMP
03 00000 MOTOR HlCH TENP
04 00000 SEAL CHAMBER LEAK1ffl 00011 ~~!BR~g~~ffi~ LEAK 

008 !!0 LEVEL TRANSOuttR rAILURE: 

Alarm History Screen 

ALARM HISTORY TOTAL OF 0 ALARHS 
ElfTRV MESSAGE 
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GENERAL NOTES 
CIOH 1 Type B Wiring 

PRODUCT DESCRIPTION AND RATINGS 
PQWEB $Y$IEM DATA; 

4SOY/277V 3PH 4W 60Hz 
SHORT CIRCUIT AATING: 42kA 
POWER ENTE:RS: Main Breaker Top Section 6 
CONTROL POWER: 120Voc 

eus SY$IEM DATA: 
MAIN HORIZONTAL BUS: 1600 Amp Copper/Tin Ploled / 1,5. 
BUS BRACING: 42kA 
VERTICAL BUS: 600 Amp Tin Plated Copper 
NEUTRAL BUS: 100 Percent to 1200A. 50 Percent for 1600A 
HORIZONTAL GROUND BUS: .25" X 1.0• (6,35mm X 25.4mm} Tin Plated Copper 
Units Securely Grounded To St ruoture 

ENCLOSURE PATA; 
ENCLOSURE lYPE: 20" DEEP Type 1 
EXTERIOR COLOR: Electrodepo1ition Finish ANSI 49 Medium Light Grey 
INTERIOR COLOR: Electrodeposltlon Finish White 

STRUCTURE MPPIOCADONS: 
Ground Bus Lug Main Section 

Rodent Barriers 1 
Manual Bus Shutters 4,5 
Flshtape Barriers 1,2,3,4,5,6 
600A Vertical Bus 4,5 
Copper Verticol Ground Bus 4,5 
Moster Nameplole 1 

EQUIPMENT WEIGHT: 
SHIPPING SPLIT # 1: 760.00 Lbs. (344.74 Kg,) 
SHIPPING SPLIT f 2: 760,00 Lbs, (344.74 l<g,) 
SHIPPING SPLIT f 3: 760.00 Lbs, (344.74 Kg.) 
SHIPPING SPLIT f 4: 1500.00 Lbs, (660.40 Kg.) 
SHIPPING SPLIT 6 5: 720.00 Lbs. (326.59 Kg.) 
TOTAL LINEUP WEIGHT (APPROX): 4500.00 Lbs. (2041 .20 Kg,) 

PBQQUCI ACCESSPBIES· 
See Unit Features 

.,.. ...u•- RIC£ ~ S\'IITI 
tf"ID • ,v,a"IYV,f. PRl.!llcs:TCVrii ti ~ ~ "'"'rd,__,,_ """IE.::11!,~,, 1::-=-~ lwl ~• ,J I 



• 
_,__ ,__

R£V1 oaaaPTIDH I f1f I 111\TE II - 1- ·--- I I --t--1-- 11 - 1---- I I 
-I - I -- I --/--/-- II - I- - 1 - - 1 --7 --t-- 11 - 1---- I I ./ •I 

- -
IA-<Elof'IY MOUNi1Nl UNlf 2A-< EMPTY MOUHTIHC !MT 

Jltlll' l«l. l PIJII.• NO. 2 

34
-(EMl'!Y MOUNTING U!IIT 

PWJ> 1111. I 
-4A kEMPTY ll<XltmNG um 

SPM:E 

4£ kDI.Plr IIOONl1IIO 111rr 
s,,a. 

~ 

5£ 

,(fo~II 

SPO - 16lll<A 

>([MPIY IIOUlfl1l«l UIIIT 
SPIC£ 

~~ r::J 
- tliQJlf llll£N<ER :5£CID4 

. 

:c 
~ __, 

•• <CMffl MO\llfTJfC IMfT SI >(CMl'TY MOIIITING IJNlf 
SPloCE 

4W >(CMPTY t.lOUl4ffiG UNIT OM -<f-,,..., 
SPla. 

50 

-(EMl'T'( MOUIITt«l l!lilT 5040 
SPIC£ 

5S -<<-" 

SPK:£ 

™ 
1111 Ft£DCR 

20A 
<<-" 

IHT HWtR Ult-1 

20/.
-<f-"' 
Sl'Nl£ 20 AMP BR£NCER 

20A 

SPAAC 20 AMP !I 

'!l'Ja. 

SP,IC( 

AEN(Efl 

4U >(OIP1Y MOlMNi INT ~ '(EMPTY MOWIIHG lHl 
$PAC( 

5W >( EMPTY MOlllllHO UNIT 

-= c~~= -~"~TIOOI: WCX:1IAAE 
_,;;;..-.,;;.,, t,l.JIA ...hlt.N 11',..•• t.100n 6 ~""" ,-••Ol CEil'••• 

~•-NO IT~E: ONE I INF' OfAGRAM 
tCE"n" ti.I 

···-·-· ...••. B••- 11o1W-•-. BR".,'Y 19 1013 ~- =•·-
!~t 0,:-1 fotv-....~... -·~- RO 



- - -

:c 
~ 
co 

R£VI OEsallPTIOO I ...,. I IMTE II - 1- --- 1-- I --1--t -- II - l -- -- ·I- T---- I -- I --/- -/· II - I - I I --/ •/-- II - I I I ./../ 

UNIT NAMEPLATE OE:SIGHATION UNfT SIZE HI' FRAME ~ CONTRC1. SOlflCE: VA rust SIZE JNT£Rlrxx, Dllt\T m ~-~- ..,.., -- .. O'nlER I.WIT FV.TURES ELEMENTARY flOC ~-l'/WNffl'.I.OlliOS) m>E AMPS Pfll SEC NO NC ON LIGHT OFF UGHT ,..,.,._ t'/L -SS-7 PB.,. PIAU' I«>. l - u 600 (.1) 4/0 AWO-~ KCW1. WC/l'H co=o-002-0$- eoo 

2' Pl.WIii>.% - u toll (2) '/0 MIC-:500 ICCWl. lUC/l'M 007.lSJ~-05111(11 eoo 
l,\ PIMPNO. 1 BAAHCl1 u eoo (2) 4/0 .AIIIMOO ICCl4. I.UC/I'll tl07~-0$

81<11 900 .. Sl'MX 11T 
INT 

4E !iPACl 11T 
UIIT 

.. Sl'ta 11T 
!MT 

4M SPACt 11T 
UIIT 

40 &P,,c( 11T 
Ulll 

411 SPMX Ill 
IMT 

611 lllNltMIG ~ RlR -
P()rjO 11• "1lf; W1W CIINIIIOI. \1111£. Pl4l2ll W/IISPIAl' OO?J6m-o02-()4
11:!ER 

~ SIJRQEl'RCITECTl0NOMCC SPD 110irf> SW !l0LIOU'-, SlRX COCJIIVI COT.16m-G02-0I 
lO 

5l sr...::c llT 
Ullll 

!II SP~ Ill 
U!tT 

'1,1 lltlmmt ,. Ill a, 14-3/0o\WG I WO/I'll, - !WED £J07Jo.»a-002-01 
tlWtCH IIIO 

llKft 
ISO Ulil1' !£.A.TOI IM- 1 .. Ill ZD 14-.l/QIII; I LU0/1'11. eal 11\ltl> D07J6l8HIOZ-O.l 

~ 1,0 

60 $PAA£ 20 ~ IIIVJ(Q ,. HJ ZD 14-.l/~ I LUG/PH. IOl AlttED EJO'/-..OOZ-03 
IIIWll:H 1!!0 

111<11 
11,S Sl'AAE20Nil' IIRCNCtll .. Ill ZD I~ I I.IJ(l/l't(. a l!.A1lll DmQl9--Ccrz-oJ- 1,0 

8l<R 
Sil SPIIOE 11T 

UICI 

51 WC£ 11T 
Ullf 

IUNl'I fW.IEPI.I.TE DESICW.'llON UNIT Sl2£ HP IAW,11 ~ CONTll0L $OURCE VA Pill SEC NO NC ON UGH' .,,.. ··- ~t'/L ,,_,, -, PB 
Oll£R UNIT FtAl\JRES !EWIENTMY I 

LOC lYPE AMPS FVSE SIZE INTEIU.OCI<: .,. fi .,., -- " 
MCC NAMEPLATE - MCC1 

- .....~. RIC •rE C""'~wD '•~-" "'"S10H'il10t-1: ~ 1 
_ ,""..~ .,.,. :•11- .........--.... -p. lM'V\1,,1 6 u rur- rY'&l.11M• ••u1..11 

(~ SlWACE/WHITE LETTERS) ..,,... W• l'.JJ ----. ·-~TJON....... X.7 BllorMI 
fEBIUJARY 19 2013 Ill-

n••~- .... -·-· I on i Of ?, ~-



 

 

 

 

- -

lJ I 

l rl, 

I 
...- ; .. ~ 7I I !.... i .. ~ 11,_ a 

I~ &I 
iE 

I rll 
"' 

'a111 ; ~! 
f 
i 

:ci
I ~ dt i~ ..~~I~ t: zJ ~titj is I,::> 

II ~~ rl
biN ~~ l 

~ 

1s1l 
~ ~ 
r,., I' 

~ ~ 
I '' I 

l I...... 
I I : ~ ~ &=I:: 
I I !~ ~ l-!..i-!.. 
I I •:;: !t 

! 
~ 

-!.K 
I I 

I1 
::: ... i- a . ~ I I (3~ 

I I 
f-- "'~ ~ i~ Ii

0,

[&~IE1:~ 
~ 

df~Ill~!jjlj ~f ".~f . ~ •i1: !i ~ nl'i : l !It 
.., 

fr 
~~ 

if 
~~ 

~ ~ 

i a 
~ 

I I i11 I 8 
I I 

=t::: ii I~ 
~1I '21~t-:.. 'Ii 5 

I ......:r :r~,_,_ 

I 

~ ~ 
t:'-' u!~ ~l 

I 
Is lj 

0 II 
; 
~ 

i
i I 

; 

I ,_ ..!
I 

§·~§ ~~. 
I 
I 

H-229 



-- --

REV I DESCRIPTION BY DATE II - ---- -- I --/--/--
- !---- -- - -/--/-- II - ---- -- I - - /--/--

Lt 

L2 

L3 

HORIZONTAi.. BUS 

N 
JNT 

OMA 8 C -
OISP 

3 5iii~ nnnm 
A 8 C 1 2 3 

MBS 
SW 

<', ) I 
42 6 

A 8 C fAA

G$$$. SPD 

iJGB 
' 2 3 

JOB NAME: 
JOB LOCATION: 
DRAWN BY: 
ENGR: 
DATE: 
DRA1AJ1h.l r, ~AT! I<:: 

RICE LAKE SWITCHBOARD/MCC 
PRINCETON IN 
CAD 
KEN BROWN 
FEBRUARY 19 2013 
RECORD 

EQUIPMENT DESIGNATION; MCC1 
EQUIPMENT TYPE: IJODEL 6 MOTOR COITTROL CENTER 
DRAWING TYPE: ELEMENtAKY 

1111E1h,i 
w $din.WW SJtt.:tr•t 

DWGN t--q}' '" •\69-002-01 I PG 1 OF 1 I REV· 
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DESCRIPTION BY DATE 

L1 __H_~ =O;.;.NT._~;;...;;;.BU;;.;:S;...._,c_.___________ ___ 

L2 --- --- --+---------------
u--------+-----1--+-------- ----

2 -4< 6 

TO LOAD 

EQUIPMENT DESIGNATION: MCCl 
EQUIPMENT TYPE: MODEL 6 MO OR CONTROL C 
DRAWING TYPE: ELEME Y 
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REV DESCRIPTION BY DATE 

JOB NAME: 
JOB LOCATION: 
DRAWN BY: 
ENGR: 
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L2---- - - --------------­
L3------ ------- ---------

TO LOAD 

EQUIPMENT DESIGNATION: MCC 
EQUIPMENT TYPE: 
DRAWING TYPE: 

..Scll.nul..-!lo<itk 
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JOB NAME: E LAKE SWITCH EQUIPMENT DESIGNATION: 
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600 A and 800 A Horizontal Bus Splice Assembly Ci4,l 
Addendum to 80459-641-01D (Section ~) · ~ 
Ensamble de empalme de barras horizontales de 600 A 

y800A
Anexo al boletin no. 80459-641..01D (seccion 4) 
Ensemble de raccordement de barres-bus horizontales de 
600 A et 800 A 
Supplement aux directives 80459-M1-01D (section 4) 

Instruction Bulletin 
Boletfn de instrucciones 
Directives d'utilisation 

80459-653-01 
Retain tor Futurw u... , 
CoftMfYW ,_.u,ofuturo. /
Aeo11MfV91' pour usage 11...._w. 

· - - b.l set.neh1e-- Ele ct ric 
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80469-853-01
lnstOJction Bulletin OIIZ012 

600 A and 800 A Horizontal Bus Splice Assembly 
Addendum to 80459-641-01D (Section 4) 
Class 8998 
Relain for future use. 

Document Purpose This addendtm oontains an "'1)0l'lant correction to the Model 6 Motor 
Control Centers (MCCs) instrucfion bulletin no. 89459-&&1~0. 

Piease pedotm the following actions; 

• Read this addendwn BEFORE commissioning the lowVottage Motor 
Control Cenler. 

• Aflach !hisaddendum to instruaion buBetin no.. 80459-641-010, 
Section 4, starting on page 15. 

Safety Precautions 

tfA2;ARD OF ELECTRIC SHOCK. EXPLOSION; OR ARC FLASH 

• Apply appropriate personal protective equipment (PPE) and fotlaw safe electrical work practices. See NFPA 70E or 
CSAZ462 

• This equipment must be installed and serviced only by qualified eleCtrical personnel. 

• Tum off an power to this equipment bef0f8 wotking on or inside equipment. 

• Always use a properly rated voltage sensing device to confirm that the power is off. 

• Replace all devices, doors, and covers before turning on power to this equipment. 

• \Mlen moving the MCC sections, follow the instructions in the section "Handling the MCC- on page 12 of 80459-641-010. 
The MCC has a high cent~ of gravity, whid'l may cause itto tilt. 

Failure to toUow these instrucuons wiU rasutt tn death orurious Injury. 

Horizontal Bus Splice DO NOT use the slngfe splice bar per phase on the toi1< end ofthe fol1c type 
bus. Two spice bars per phase mustbe used on the fOrk end ofthe forte 
type bus. 

NOTE: For a connection on fork type bus, iftwo splice bars per pt,asa are 
not provided, contact your nearest Schneider Electnc representative. 

Figure 1~ Conoect Procedunt for Joining Sections Together with a Single Splice Sarwith the Non Forte Bus 

00 0 0 00 0 0loo :§@ 1oo: 00! 

0 0 00 0 0:~ 100: 00f 
Figure 2: Incorrect Procedure f01"JOlnlng Sections Together with a Single SpUce Barwith Pork Bus 

0l____oo_- _o_o_0___0 --=:oo====j~@§=:-- o___o _ 0 ! X__...J 

NOTE! Toe forte bus combination requires two laminations ofbus splices. 

@ 2012 Sctmelder88Clrlc All Rights Reser.ed 

~Sds::odder Elacttlc 
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SOO A and 800 A Horizontal Bus Splice Assembly 80469-653-01 
Instruction BuJletln 0812012 

Schnelder Electric USA, Inc. 
1990 Sandifer Blvd. 
Seneca, SC 29678 USA 
1-888-778-2733 
www.sch~idcr-electric.us 

Electrical equipment should be inslaled, operated, seNfced. and maintained only b) 
qualified peisomel. No respon&lJilily is as.wmed by SChnelder EJedrfc rwany 
consoquences arising out of the uae of this material. 

Square D.,.. and Schneider Bllctric"' are tradernaljlso,-~lradematt:sof 
Sc:tmeidcr EJectnc:. Other trademarf<s used hetek\ aretheprope,ty oftheir respecllv 
owners, 

@ 2012 Sdmeld:rE!edrlcAfl R.ights ~ 
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-- __,, ______________________ 

• SGUAHE D 

~ Schneider Electric 
Sgyaco P Ouotgtjgn f; 30736399 

RICE LAKE SWITCHBOARD/MCCJob Ngme: Ouo\otioo Bevi?ioo t 
Job LQcgt;on: PRINCETON, IN Salas Contact BROECKUNG. DEBBIE 

Soles Contgct Locqtjon: 412 

Purchaser; 
Purchaser po I; 

..IJ.w; 
U,ec Lpcation: 

()rowing Status; 

Equipment 
Qalgngtion 

MCC1 

.ALTEK ELECTRICAL SVCCustomecV>J.l.Ef ELECTRIC SUP CORP Qustomc:c PO I:
7033395 

US ARMY CORPS OF ENGINEERSmhftoctRICE I.AKE WllDUFE AREA eoa,, fogias:ec 

RECORD 

TAB1E OF CONTENTS 
SQUARED FACTORY ORDER NUMBER:30736399-002 

Ell.9QD,q■jng NumberQarljng JYPttqyjpll)fnt !'Gt 1F30736399-002-01
ELEVATIONMOOa 6 MCC F30736399-002-01 2 

F30736399-002-01 3 

ONE UNE DIAGRAM 030736399-002-01 1 

UNIT INFORMATION 130736399-002-01 
130736399-002-01 

1 
2 

El...EMENTARY 
00736399-002-01 
00736399-002-02 

1 
1 

E30736399-002-03 1 
EJ0736399-002-04 1 
EJ0736399-002-05 1 

Februo,Y 19, 2 
Poge 1 of 1 

Re-r. A 
~ ~ en monufocturod In o facility whkh is gualily 
.,••ems r9Qist.-.d bt Undll'Wrililrs Loborolorin lo ISO 9000 
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~ F\ll'llOII rff DATE. 

GENERAL NOTES 
;lqu 1 Typo 8 Wiring "J.. 1 )

1
,J 

PRODUCT DESCRIPTION AND RATINGS 
POWER $YSTEM PATA; 

4W 60fn.,11 J1J 
SHORT CIRCUIT RATING: 
POWER ENTERS: Main Bro or Top teotion 6 

CONTROL POWER: ~OVoc,.. 

eus SYSTEM DATA; 
MAJN HORIZONTAL BUS: 16~p Copper/nn Plated / 1,5l, /.J 
BUS BRACING: 4~ \>. 'J 
VERTICAL BUS: '"'SaoAmp Tin Plated Copper 
NEUTRAL BUS: '1go PerceRt --to-+eee~ g\,cceoUor 1600,U, I, .J 
HORIZONTAL GROUND BUS: ·?£ X 1.0" (6.35mm X 25.4mm) Tin Plated Copper~/~ 
Unite Secure.Jy Grounded To S duro-

ENCLO$URE DATA; 
ENCLOSURE TYPE: 20• DEE y e t '-:c 
EXTERIOR COLOR: .-i;t epo on Flnlsh ANSl~dium Ught Grey~ INTERIOR COLOR: Eleclrodeposlt1 Finlsh_]hl~ •co 

SJRUCDJBE MQPJflCADQNS: 
Ground Bue Lug : Main Sectiori,l,.J 
Rodent Barriers / . 
Manual Bue Shutters )':I 
Flshtape Barriers ) .;,7,t.,s,i 
600A Vertlcol Bus ~?' 
Copper Vertlcol Ground Bus /JI 
Moster Nameplate J? 

EOVIPMENI WEIGHT; 
SHIPPING SPLIT # l: 760.00 Lbs. (344.74 Kg.) 
SHIPPING SPLIT f 2: 760.00 Lbe. (344.74 Kg,) 
SHIPPING SPLIT 6 3: 760.00 Lbs. (344.74 Kg.) 
SHIPPING SPLIT 6 4: 1500,00 Lbs. (680.40 Kg.) 
SHIPPING SPLIT fl 5: 720.00 Lbe. (326.59 Kg.) 
TOT.AL LINEUP WEIGHT (APPROX): 4500,00 Lbs. (2041.20 Kg.) 

PRODUCT AQCESSQRfES· 
Seo Unit Features 

f:Y.-

--------·•- ·• ----------------------- ---------------- - ---------------------- - -

https://Secure.Jy
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r------------------------------ --- - -· ·- ···- ---------:--
REV DESCRIPTION BY 

r.o. I 30736399- r.o. I 30736399 F.O. I 30736399 
Section 1 of 6 Section 2 Section 3 of 6 
NEMA Type 1 NEMA Type 1 NEMA Type.
1600 A ·Horiz al Bus 1600 A Hori ntol Bus 1600 A H onto! Bus 
0 A Ve • ol Bus O A V icol Bus 0 A rticol Bus 
Service E ance?N Service tronce?N Servic Entrance? N 
Neutral us? Y Neu~ Bus? Y Ne~ al Bus? Y 
Sup I ental Info: REV 05~ emental Info: REV 05 ~lemental Info: REV 05 
3 ose, 4 Wire, 60 Hz hose, 4 Wire, 60 Hz J Phase, 4 Wire, 60 Hz 

r.o. _I ~o~~9-=,f) ~ F.o. .I 3073~9~2 
Section ¥-•z Section 6 of(Jr. _ 
~~~~ A7iiz~nt Bus ~~ />'J8~ntol Bus 
~ Vertical us O A erticol Bus 
~ Entran 'l.lL._, Servic ntrance?Y 

Neutrol Bus? ~t- 1,_ Ne I Bus? Y 
Supplemental In . 05 Su lemental Info: RE.v 05 
~~ hose, 4 Wire, 60 Hz 

JOB NAME: RICE LAKE SWITCHBOARD MCC EQUIPMENT DESIGNATION: CC1• r.J70B:-:-L70CA~OO~N-:--P~R:;iilN~C~Ef~O~N~l'ii:N==.:.:.===-----+E~Q!::U:.!:.IP.:::M::::ENT:.!!-~TYP=E:~=.::.-moF:ia=;--;6......-:;M:;.:Oli;:;:O:;:;R:--:CONTR~=o.:-L-;COOER~rro----t 

DRAWN BY: DRAWING TYPE: EPLAT INFORMATION 
ENGR: 
DATE: 9 201 

PG 1 Or 2 REV -
H-249 

i 



EQUIPMENT DESIGNATION: 
PRINCETON IN 

DRAWING 1YPE: NAMEPLATE IN 

Y 19 2013 

DESCRIPTION BY DATE 

SHORT-CIRCUIT-CURRENT 

80438-788-01 

RATING 

REV -

SHORT-CIRCUIT-CURRENT RATING 
THE SHORT-CIRCUIT-CURRENT RATING OF THIS MOTOR-CONTROL-CENTER 
SECTION IS ___AMPS RMS SYMMETRICAL, 

--~YOLTS MAXIMUM. 
00 NOT INSTALL THIS SECTION ON CIRCUITS WITH AVAILABLE 
FAULT CURRENTS HIGHER THAN THIS VALUE. · 
DO NOT INSTALL THIS SECTION ON CIRCUITS WffH AVAILABLE 
FAULT CURRENTS HIGHER THAN THE LOWEST SHORT-CIRCUIT-CURRENT 
RATING OF ANY INSTALLED UNIT. 
REFER TO INDMDUAL UNIT RATING LABELS TO DETERMINE UNIT 
SHORT-CIRCUIT- CURRENT RATINGS. 
ADDmONAL OR REPLACEMENT UNITS OR SECTIONS MUST BE OF 
THE SAME MANUFACTURER AND lYPE WITH A 
SHORT-CIRCUIT-CURRENT RATING EQUAL TO OR GREATER 
THAN THE AVAILABLE FAULT CURRENT. 

lg era Ltf"E D
80438-789-01 REV -

JOB NAME: RI lAK SWITCHBOAR MCC CCt 

IDA@ii§f 
Sdlft.U.r £1-rJc 

6399-002-01 PG 2 OF 2 REV -

H-250 



- - • 
REVI 01:ScR~ •~N I fN 0,,.1? - 1---- I -• I •- ••/ II• 1---- I -• I -•/••/--
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UN/1 NAMEPLATE DESIGNATION _,, UNTr SIZE HP FRM.IE ~ COlffllOL SOURCE VA FUSE SIZE 1 i._l'IT nc ~. 'J? -- .. OlliER UNY n'Al\/RtS WMENTAAY I 
LOC (L<,Cl(SU!lc- TYPE.1 AldPS PRI SEC NO NC UN LIGHT OFF UGNI Alllll. P/l. ;,:, I Ptl 

IA PU.IP II). J - ~ o/l?' I l ~ (2) 4/r:,oo Kall lUGftlt 007~-as 

2A 17 7 J,i, l-' r..so "(,f'I r .C 'kl 2) r-SCO l(QIII. LOO/PH EJ07/-G02-o5 
JA PIN' ,a. I 

~ 
u IOO 2) ' /0~l00/1'11 ,l/..ooz-as
~ v \• ., 

~ SP.la--- ~ 
1-4£--- ~-

41 ~ --r- ~ -- --;;:;.=-
,AO- s,,a;--- ,.l,lf--

tl!llt-

iJll SP.It&---. ~ ..:::::--

p -~ ~ 
l~NQ01/lll!IV(__-~ 

~ - J£II. ~ < ~- $0UCII.Y GROUHIJE». SVRci OOIJfllll gaJ)&lt0-002-01-,~- . ,:.,. 

5£ ~ - .JI$--
~ IJMfJ-

.. ,....a tJic.. 
.§11, -- :ti_ a• HJ M 14-3/CWIO I LUG/Pl\, 80ll MIO) 007JU!t•002-<lt- 160 

Bl(R 

!if Ul«Tl§T!lttff-1- :u.. .. HJ 20 14-3/lWIO 1 WC/I'll. 1111:1 AATED 007363-~ 
llfWICIC 150 

BICR 

~ .sP,111( to·-
~ 

If' Ill 20 14-3/l!,IIIO I U.C/Pll. IOll RAIS) COllOJtt-OOZ-<13- IIIWOI 150 
8Q 

.-2- .-~, ,. Ill 20 14-J/(Wj(l I UIC/PJI, U AAltl> 0073Q9~2-G.l 

::rt... - 150 
8ICll 

XL !i!/11. 
~ 

f6w- .!ifS ¼ 

~ NAMEl'lAlE OESIGNATIOH UNIT SIZE HP IFRAMI: 
I~ 

CONTROi. 50Ua: VA PRI .SEC NO NC ON LIGHT Utt UGHT -.AA..rf~ ""'..., OlHER UNIT f'EATIJRES nf;MENTAAY # 
TYPE AMPS FUSE SIZE INTERL,v~ PH ,.,.. n, >==· .,., -- .. 

MCC NAMEPLATE - MCC1 
·""' ....... -~ .. SWI m~ DESICHATION~ 
.ano ·-.--~•- --~,,-Ill ECUI~~ ~ 6 MO..- ·•- JROL >N<OW 

(8V,Ck SINAC!/WIIT( lEITERS) nu•- 1M CJD 0RlWINll TYPE: I lNFORIIATION ~~ 1<£N;;., 81-n &m 19 7013 
nu&W!NC "•u-• NtC•- - I I l>C 1 or2 I REV-
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NEV oc-~-••- I BY I DATE II - 1---- I -- I --1--1-- II - J- - I -- I --,--, --- ,____ 

I -- I --/--/-- II - 1---- 1-- --t--t-- II - 1- --- I -- I --1--1--

UNY NAMEPLATE DESIGNATION ~IT Sil£ HP f/W,IE TRIP CONTROL SOURCE VA Fl.IS!: SIZE MER ,.- DIn,' nl M'C'<e• .,.,_ .. OlllER lNT FEATIJRES ELDIEHTAAY f
L0C , 1YP£ AMPS ~ PRl SEC NO NC ON~-• "'' IJGHI 

AlJlJL P/1 ,.,, .I I'll 

... - - r 9:tl'OI ;: ~ r 1/1)--=UJC;S/Pll
2MX: 1RII' M SUl'P, IOS RAJU), 
CltC'TRQHI AUWfflR TAP Ulff 

0013&3Q9-cct2-04 

'i:°'sii/k:i: tlll vi,a_WJfiJ """'"""' 

UNll NAMEJ>lAlt DESICNAllOH lJNlf Sl2E HP IFRAMf lRP CONTIWl SOURCE v,,. PR! SEC HO ..... OH-" =• ~-· ~.-,.. !5!i .I Pl:I OTiiER UNIT ftAJtlRES W>dENTARY f 
lOC 1YPE AMPS IAuP< FUSE SIZE IN"' ,.. DH m nnnn:-c:. 27 -- " .. ...... Rn ,.•• SW!fCHllOARlllMCC E Pl,j>N' D£SICNATGI: - · 

It' ,~.,~ ""wr.•11H1N ., -oo 'IYl't: - ••• 6 l,IOu- um•u rNo,N-·-,..,. CAO ORA'flltlC 'IYPE: ,_,, l>E'ORI/ATION 
~ 

l(£N .......... a._ 
~m ....~19·,111:\ ...,.;._,..-.-..--·~ OWGI ,.. ,.,ft. 99-002-0I IPG 7 OFZ l~EV -



DESCRIPTION BY DATE 

L1--HORIZ__..........________ __________ OH17L BUS __ _ 

L2-- - ------------------~N------------JNTl.3----- ------------- --

.--~G 
1 JG8 

3 {~ 

lj MBS 
SW 

A 8 FM 
~ 

Ni---_, 
J 

JOB NAME: RCE LAl<E SWITCHBOARD MCC EQUIPMENT DESIGNATION: 
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I MA046201XX Attachment A 7/10/12 

Pack Out Inspection Sheet 
FO# Section No l of 6 Date 3-11./-IJ 

Special Shipping Instructions: 

Special Cover Request: 

Ally other special instructions: 

Is a switchboard side plate required? Yes No ✓ QC IMp&etfon Stamp 

Are Pullboxes required? Yes No -

Is a Tesys-T handheJd programmer required? Yes No / 

Q°"Is double coated paint required? Yes No ,,,..,.. 
Does it require 2500A bus? Yes No 

,. ,,,.. 
-

Is it seismic? IBC Standard OSHPD Yes • No / 
Is the PIO label correct? Yes ..-1 No 

Attention: Did analyst note all special requirements? If no please note In errors. 
~~-~·~~~·~ ~~,.,..~~rfz:""A.I~ ~~l'WJ~·~.-,1t...~is~1.ri1~ a· ~Q!Gr.....-..:···~e ....-r.. ---~~~--~~,:s; ~~cce"'fi6..U ~fiji!JaJsri(-,w,,.~~~~i;.,;;~ • QPta .., , \,l~W..Y.L .~ ., ~.r..:.~R. J8e .a~tel ~rn_e.'f;:,;;;,-_;;,..~~...,;,;,-;~.;:li:,71 4,,.•,. p .. 
,~r· .---:;r,,,..:i"·eti- i:~Ca1=•-r,;-·-~1i"JJi.~i9l---- ~ -- .....,,.,..,..., ·-·•~·-"• -~-...-,~-· ·--....,,,. .,, ,..... "'~ :.0,-l fYijo< -tft!l.,;1t~~--,.. ~~~--~vl,..,;, 1!C ..~ L@..qu1~roen , . .~ ~RP.· ~ffsrruF.. tt!i~JJ,c\O.li..Wi:tr~ii!c~R.?.Jte,AAtl~f~ct:.;.:"'&L'-i; ~- :., .•~ ;!( ··-~ -c~! ·--· __e_ ;..r-~-
Is a horizontal wlreway barrier required? Yes_L__ No_If Yes Which Sections? l / \)tAre rad glastic barriers required? Special left__L" Right_ Both_ None__ / 
Whatstructuretypeisit? Nema 1~Nema 1A_Nema 12_· __3R__ 
(check for appropriate gasketing and screws) / 
t°'IW!:0-"'U.lf.Y-7~••"\.'a~-........_~.:"'."'.....,.i.._N:..,,..-S:0.o~-.,a,gl"e!.._t.\:,i'~ • .;,:~~·~d~~s:;z.._-~~....,,,_~•~~"'-•~~~~¥ ~..o-~~-"'~•;:;,-J;'l'.....-»,r,.:.f!.~.1't:t .., ...,_.~ 

tnltiat here tr verified that structure has the coneet wireway barrier and red gJastic banieJS 
~Stopt Do not put on top cover until initiated above by QC deslgnatel ~I 

~•.;,\,.;.~1,~"0'~=--1-.~'~·"'· ,,,.,.,, r..f."""~e'~tra- t,i.Bf',_..:'i.·· ·•-sfiraard1!"..,...,, .. '"""t~i;.t~~-"[~'··•·t-•;;;_:-;~ ~A~® >tao.Ii] ~.lJMtlalsi-~• ':.,\.·~l! ~~!~~~..~·~.. •• t::.1-:;_... :ti ~a,. Ji.i ~ .. :: •.OS~Pl n -ar ~,l~ ~~i~:~";J;;:.--~..:;:-:~.,__t.:.;,tp_ ~l.i::.:--.~.......-: 
~ ·•-,o""A,-,;

t~~J:~tc.~,.a~~:triliiiw.cem"eoffe~ita1>mimi:m"~:~ih'm~t~fh~fw.ij~~~~;o.cnQtf~'W:Sf~ rr1(ei;' P:-)4&.,.E ,a'Ji:iksH~.. u -"""""'- ,,.~~::-.~~ . •.• -~ ~ls 

Is instruction packet and label required? Book V cc No / 
Is it MCC or Enclosed Drive? MCC .L___ Enclosed 

~ J'J7·. -.--
(Verify appropriate labels are attached.end plates are installed, and whether to ship standing.) 

Are end cJoslng plates required? Special Left.L. Right__ Both None / 
Is a cardbord cover required on the left side? Yes _.,,- 1 ,1i~=-".~No . l dfiifs,·. 

, -• ~•I''<~•~ 
Is Square-0 Logo or master nameplate req? Sec.# Logo Master,L_SS No / 

it• . .. ~ .~?JiJP.DJ~: .-: 
Is the secUon seismic? (Make sure appropriate labels are present.) Yes No _.,,-

Is a drip hood/drip hood splice required? Yes_ No,:::::::= Ot-l
Are vented backs and klckplates required? Yes_ No,.::::::::_ 

Are labels attached fn the correct location and neatly placed? __/ 

Pullbox : Part 1 ts a Pullbox required? Yes_ No /if yes hO'N many? 1 2 3 
~·#lit~ 2'C..i"h"I ,.;.,..;,:..._.....-•..:.;--~~~~.:c:.:.llC~~:C'~-:r-;.~"'''"Jlt..,P?-v:,;.~-~ ~.. r:..- .....~~~,;::~~~ - ·- . 

Initial here lfverified th.1t structure fs built according'to the Close-up Standard 
1i( 1 

Stopf Do not fay down shipping split until initialed above by QC designate! 
~ ~,i~-~'·:~ "~•o--~~..;;;;@c·t~-:~1.;rMe:S1e 1n~-~-•~~···~ . .,.•~--~-~--:'.ii .-~ ·t:"·~, m - ..ifiw6r•,: !1Jjua1s1~1nt ~ . -~~;r~~..,~~~-r)!~..~-.. ~-·\~ ~i . _ ·.,..:-~ i~c;l g !19&"~-ia,~~-s;.::~ ~~:;r . s~~~'"i..W..: .:~.1.: . • .~e _ ._. a~ 

~ 'f~,¼..~ ~{l-~~5c.~1a~-,;,ufi~..,.'"h~~~l6a'li[tife~,?~~1§~ilce'"l.allfe"isr,'n~ ~..::;z.;;- ~,..~ ~ o.!it,,,.,,.,,_A•• fllSI .I!\\! ., .•... . . . ~ •.. .,_....... !t -- cir ..•..- SL J!:.. ,._......=~-··"' ·· ...... , • ..,.,.l}JJJ.!!..'d.,; 
PU11bOX : Part 2 If required how are they being shipped? Separate with Split 

Are there any special packaging Required: Crate__Stand-up__West-Coast_ 

~Canada_ Pagota __ Seismic labels_Other 

Was packaging done according to the MCC Pactcout Standard? /
E:~f.t;.~i~~!f':l1';ts':s-,~~~~~,..- ii~~e"'~W~~~.g~~w-~'.i~¥-2.,z;;:,t11;_$.,::;.r.~;:;;ill - ... ~.;.J)1~ ....'(' i•V~1,A:':,• ~,;'.lP~~E,;P-.:.Q.f Q. l ..... ~ ~ - . [84::t:- .,. :T-r-V'-..r,_.,,,.~l ~ •••~.• :-,;.. ...«".,":\ -.-....~~•• ,,,. 

··i·11·~~ 1t'::7.•¥,ii!RtJWP . ~; a1iiians1s-,, 

Inspected By: r ~ _1 Date \ lc.i 
F ' H-159 
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Pack Out Inspection Sheet 
FO# 0736 3 99 - Ooa_ s ection No. &... of 6 Date 3 - 14 - 1?_ 

MA046 201XX Attachment A 7/10/12 

Special Shipping Instructions: 

Special Cover Request 

Any otherspeciaJ instructions: 

Is a switchboard side plate required? Yes No / QC lnspecUon Stamp 

Are Pullboxes required? Yes No / 

Is a Tesys-T handheld programmer required? Yes No ,,, 
Is double coated paint required? Yes No / 

Q_c.).,_Does it require 2500A bus? Yes No / 

Is It seismic? IBC Standard OSHPD Yes No / 

Isthe PIO label correct? Yes 
,, 

No 
Attention: Did analyst note an special requirements? lf no please note In errors. 

~,1;·· ,,,,.,.,.~.- Hq·Hr· zc1m---ctw.i- 7ilAA"fili'dlRec " ·7 ~ _.... 'i~~~~..~=~ rt.«@~b1lif t}J!;pp,f1ls":::: .•;,;~;:!~•::,J.t•;,.-i<t-t;.tr .,Q0.9 fci S:8,\\!~rJ.Qj 8,!l . .~ ..Q~la_~ CI~J.iritt. ~--<r.~*~7i · ,. 
~...,.CC'O,f'tc.l!,~--~--":'f"'"~-cjiji•·,cc-1r k-~ ~iiJijtsU~ .i:r-- V;J ,~ --·1 ·-•f-- =------"'~,~ ·.-~-~-~.,~.-=a..,,~.\!'-~e~1~~N~~ :~ptf!'fi!jrs :i:,ii.· ,;-~z;..i i. ·~c;,.:~ Bf ij!i_~ q_ts _ •<!PP.I .J.fi:o.m:F.\;1 ~ "~ijs~Eti:i:~~c-~P. .ti~!!-~~® ,;..,;~-,;:.:.~. ~---..~,. 

Is a horizontal wireway barrier required? YeS_L_NO If Yes Which Sedions? -:1 --Are red glastic barriers required? Special left Right Both None...::::;::_ 

9~Whatstructuretype isit? Nema 1.L'"Nema 1A__Nema 12_· __ 3R__ ,,-(check for appropriate gasketlng and screws) 
~-Q'Wl 1-.,f.,•T.(!O:<C.i,.;.--j,,,.h~- '...,..,.l'\...._~,...,•.t(",.....f..:-;;,,1'~~'1;:' ,-t.."Wlt •: . . ...4'1-..~~-~....::<r.•~ ,.._,....,,...lG:' s.,a~......_,...•~~ 

Initial here If ver1fled that structure has the correct wireway banier and red glastic barriers ri J 
Stopl Do not put on top cover until Initialed above by QC designate( / 

~;'.il:.~~~,-~~~:-:;~ffd:~~'f-~:i1:.,eacl<ieP.tt.~19i'~"'tlfflSfiffd~a~wr~;'Z~'~.t~~~,c-1@fitt?~~~1~0+:~ ~"®elltabl.if :f'}/fiitia(,s'fl!;;.~ : ~~J......t--:-, ~ 

".i.- 'J.'""; en"· ic•ar,-,.!Wrei,.,.,,_,.t11af ."'r """'· iiiiie~~..,.~ ,...-=--·;r- 1s<ic.....,...-ii>i- ·r:n.~ =,-~, t:i"li$~ ~ Nci!P. .'-1~.Baclts'~{t,.!i,!..;.;b... -~c;. \~J.~_q_[811)JIJ1ls>__ .aPP. X1fl'.9ID1_ -~ . -~ll.~!H,..!!!~ he.tll .r..lt -~---.!l:!P~--- ,.,o•.:rL. · ~~~ ,ii ~ '"-1=. ,,. . -~-- ............:.c... 

Is Instruction packet and label requrred? f!ook cc No-L..-
Is it MCC or Enclosed Drive? MCC / Enclosed 

/ (_ s 
(Verify appropriate labels are attached.end plates are lnstaUed, and whether to ship standing.) 

Are end closing plates required? Special Left Right Both None .../ 
Is a cardbord cover required on !he left side? Yes_ No.....::::=.,_ "t-rtiif'1t'"~f n, aSb"f,;!•'"~;!,~~ "t!~ 

Is Square-0 Logo or master nameplate req? Sec.# Logo Master ss No ----
,_~dfir3iits?:;.~~ 
~~'N~"'\,t-fS.i.J)A~◄ 

Is the section seismic? (Make sure appropriate labels are present) Yes No~ 
Is a drip hood/drip hood splice required? Yes_ No c::::::: ~ Are vented backs and klckplates required? Yes No ,,,,--

Are labels attached In the correct location and neattf placed? ,./"' 

Pullbox :Part 1 Is a Pullbox required? Yes No-,::::::: If yes how many? 1 2 3 
..~~~i' ·.-ti~%,.._~, - , ~~- .1-'S-~A-'l-~---.•"=-r,.!l"~~'I~~,-......_ 7;;,,.,...,.~~"-'"11;;"'~~ .--tt"~~..-,14! , ,~~ 

Initial here If verified that structure ts built according to the Close-up Standard ?J . 
Stop! Do not lay down shipping split until lnltlaled above by QC designate! • 

,. ' - '_,_ ,. ., ...- ... ~ ~ _.,_ ....-<>_ .. - . .... ~.. - -~ .. ~ ~ - .> _...., ,--~- \ ~ .#--- :-,, ,. ,._ -o(.W';:

~!'l~~'\\~\1'(.\~~~li!1.1?-:?2M.8J~l ff~~Jqfflijjg~~1$s~E&t-:~~~if,,tf:-q,,~-J.~r.,;,i-t ~ ®.8P.la~19.l !.. ~!ft~~ 
~.1-~~1i1tli"'u1fim~1s,i6ar~·i ,f ~ Yrntli7it~•'P-;..~Jir--~~ir'~1a~1a"'··--:n::~G'~".~~ t\t'~:~:rr~i .... !!9..lli.Y&• . _. ,__ A -· !!J. , ""· ,.P. , ~ ~- __ h o~ , I ~ - ·•· . ffi - ,P.,. .......~..•• ., \\;,,<+ •~· 

Pullbox : Part 2 If required how are they belng shipped? Separate with Split 

MrAre there any special packaging Required: Crate_ _ Stand-up__West-Coast__ 
Canada__ Pagota __ Seismic Labels__Other 

Was packaging done according to the MCC Packout Standard? / 
·~~~-~--!\';,••·~......;,..~ ~.....~~~~ ~ -~~ijc,;..-""G,..~ -,,~•~r.i,r~ '"li~~~·~~~~~.:.?-'--<··r~U' 'I .rwi';-:'!,-j,<,. i:.;;.~1$,;,,~\:?.~1,:;-!~~::i-~,..~✓.i;. ,l}.;,;~~ ·· ~~~ Y.f::r:rois,t:fe :,;!_ ri!.,:..iit:l;l.~,a.,..-s.:e-.i.~~ , -1.:w,~_,,;,;;:...,.-;i g_i58e.WA~m ~;«Mil! 

Inspected By: r <'.' ! Date J 19, ( 

H-260 

✓ 



MA046.201XXAttachmentA 7/10/12 ✓ 

Pack Out Inspection Sheet 
Section No. J of C Date 3--11./- IJ 

Special Shipping Instructions: 

Special Cover Request: 

Any other special instructions: 

Is a switchboard side plate required? Yes QC Inspection Stamp 

Are Pullboxes required? Yes 

Is a Tesys-T handheld programmer required? Yes 

Is double coated paint required? Yes 

Does it require 2500A bus? Yes 
Is it seismic? IBC Standard __ OSHPD__ Yes 

Is the PIO label correct? Yes 

Attention: Did analysl note all special requiremenls? If no please note in errors. 

Are red glastlc barriers required? Special__LefL_ Right__Both__None~ 

What structure type rs It? Nema 1~Nema 1A_Nema 12__ 3R__ 
{check for appropriate gasketing and screws) 

Initial here if verified that structure has the correctwireway barrier and red glastfc banlels 
Stop! Do not ut on top cover until Initialed above by QC designate! 

ls It MCC or Enclosed Drive? MCC Enclosed.___ .,.~ 
,..01:---er_ify---:a_pp":-~-op__rl:--a_te_l~a_be_is_· _ar_e_a_tt_ach_ed...;...e_n_d..:.p_la_tes_ar_e_ln_s_ta_lle_d..;.__a_nd_whe__th_e_r_to_sh_i:...p""'.stan~d-i-'ng=-."-)--:;..----t--~1---1(V 
Are end closing plates requir~d? Special_ Left__Right__ Both__· t,lone~ .J.J 

Is a cardbord cover required on the left side? Yes__No__ -r:tr'Jflfiifsf.qj 
~,s-S_q_u_a_~_O_L_o_g_o_or_m_a_•_r_n_a_m_e_p_l_a_te_~--~--#~L-'~-o===-M-a-s-~~~-~~-_--N-o- ~~~~--~-~, ~ ~ 

Is the section seismic? (Make sure appropriate labels are present.) Yes__ NQ,....--

Is a drip hood/drlp hood splice required? Yes__ No ,--

Are vented backs and kickplates required? Yes_ No _,.,,--

Are labels attached In the correct location and neattf placed? ....,/" 

PuUbox :Part 1 ls a Pullbox required? Yes__ No..::::::::.. Ir yes how many? 1 __2__3 

Was packaging done according to the MCC Padcout S1andard? 

Jnspected By:____ Date.__..;;:3:a....t-1__4,___<...,_,.._..__ 



MA046.201.XX Attachment A 7/10/12 / 

Pack Out Inspection Sheet 
FO# 'So 7~(<,_31li -cO~ Sectlon No. l-# 5 of (p Date 3h1l,s

• 
Is a switchboard side plate required? Yes No ./ _QC Inspection Stamp 

Ate Pullboxes required? Yes No I ~ (ywB IJ'1"1"K1~
Is a Tesys-T handheld programmer required? Yes No r 
Is double coated paint required? Yes No I 
Does it require 2500A bus? Yes No / 
Is it seismic? IBC Standard OSHPD Yes No I 
Is the PID label correct? Yes / No 

Attention: 0~ analyst note an special requirements? If no please note in errors. 
-"'l""....,..._.,.,...,.N.'.~""~ffoi:Jzonffiff . ··e-···- d',ai'di~ 'ijij1f.iB"'"ffli--!1'~·-·-1m·~;,-,: f A~im~tiliP 1.·~r·tiar r~tti'•.'...:.',1.1·~~'- '\~,.-_f..-t .•o Jl . ,¥.J.l~ft"Y.-t ..a11.1.~ff~. 2. e. . .la,~ -' a.. ~r~~1'-I!¾:~}: · ~~ ~- n.1 S* 
E.~•;.t-~•~t.-c),eclfarnr- f __,.~ ~t:'"' ••··1·' t '·--~.-,1;E•~ ·r·•·"-r.::• '....,,.ijii:W·"· ~'!!.~Qt~~~"".~.. ;: rWes;·~N~ ?.-.,r,: ,-::.-•:c~~•\I 
.~......':!A, •••..••..~ _, ~qy r~me ti ~PP.!Yu rQl!I____• __rt,an.~Y{er~i!~~G.eP. . e..~n. :~;,,<.J;,""~ ~ <{fJl.8.[S;ifi 

Is a horizontal wireway barrier required? Yes_L No_If Yes Which Sections? 1.-\,:> / 

Are red glastlc barriers required? Special_Left_ Right Both None....L. . 
What structure type is it? Nema 1....L. Nema 1A_Nema 12-__3R__ /(check for appropriate gasketlng and screws) 
l!""MIN//1'"'•'1.."!-~1'.....:¥,, f..,,.._~~.... ~,U.-,t.'l--•~r.-..,1•,~;,,.A~.._~-="'~--;-~~• ~.,,~'-"'ft. -~~~ u ......,._ ......~~ 

lnitJa.l here Ifverified that structure has the correct wireway banter and red glastfc barriers 
··stop! Do not put on top cover untll lnltlaled above by QC designate! 

t~J 

m_~?lt-:W-~~~~~=-_'.f!!t~t~!l~I!.~~V~i'CR{GUtt~:l~-iYQp~f#fcfaijl]ti£2."l~~!l:;1w£!!~:S~~1:;rrt~ Q4C]:ep~I)~ m ·tt1a1s:fM 
~ '1~ W'~~

~~~-%)~'tmcK ;j1J;'teq~iri!meots:inJ.f<!11p.ry~~~~:ttiiiW:':1'1$)Xiu~t!!th~Jfjs;-1i~~T~fi:o.iili~f~1;~~ ~;fi© tfl:N.&m 8~~.~ 
Is instruction packet and label required? Book~ CC .,/ No ../"' 
Is it MCC or Enclosed Drive? MCC~ Enciosed 

.,-./ JJ(Verify appropriate labels are attached.end plates are Installed, and whether to ship standing.) 

Are end closing plates required? Special LefL_Right Both None_L_ 
Is a cardbord cover required on the left side? Yes__No....::::::::::_ rfm,t1a1s't" 

~;.i·:!;;-'"~:..t.-$i 
Is Square-D Logo or master nameplate req? Sec.# Logo Master ss No_L_ itf.E~t$_P:-'t;

tk'-"'«!.~ • ... t--~•; ,: 

Is the section seismic? (Make sure appropriate labels are present) Yes_No.,....L 
Is a drip hood/drip hood splice required? Yes No .,,..,- -vt-tAre vented backs and kickplates required? Yea_ No_L_ 

Are labels attached In the correct location and neatty placed? ./ 
Pullbox :Part 1 Is a Pullbox required? Yes NoLlfyes how many? 1 2 3 ......,. -W~&iloo...a.'"t'"f•"~......"\Mu.M~~~ ·1""'41:eiN~~A4:f"~~~•~~~.:.."":.~,.-.:zv119-- i~.j;..,-- J-~~,....~--~::."'""' 

Initial here If verified that structure is bulft according' to the Close-up Standard 
Stop! Do not lay down shipping split until Jnitlaled above by QC designate! 

li:J 
~-r-.rS'"'- .... ~·-':f•)2J;i.~,---,~.. -....,t-',....,,,3''J½~ · GgfF.f'" 1aa1·~~~-~"ir@l_St"' ~--..~~-~ -~~i:,::i ~@>~7 "' rttr~-, ~""~""i~.r · .~ • '.::!·1·&ti~"-dtJ'l· · ~.,, M· • ...iu:1<119 no· $;:'~·-··· ·1 ·',;,,,jJ -~~..., • --~•;e'!.~ ~b. l~C~e :'\'":'.,.0:;r,t•~ -'» 1: ,,. # •-~~.,,. ·" •• ~ •.::ur, _ '~"l•·,.'T.!:..,.. • - • t ~... :,t•~~#~• .-.~..,~,- t :-; "-"1.i.""-l!• - " 
m:~i~) ' C .,.•.-..,.,,.f ~",,.~a ~·1hita...,.,,,,,..,Jr,,...,.,•.,"li('~ .:= !.~•1.-,,,,..ff""·='"' ....tail<~..,,,..,....,.1:i~-..~ 1~~ ~N~ ~ffe.- =• n~ 
•• ·,·:r....~ ~1 Jj~c.1<:a .-r..~wtem.!I i~ .. .!l,d?RIX:. ,om:Yte:~ .iUi~lliJ. _. ~~~~It: ~l ... ?.IL.. ~o~.ll<l.l..r;~~~ ..... ~~ ,..,.. • # Ji "-~~gf!.rg..,: 

Pullbox : Part 2 If required how are they being shipped? Separate with Split 

Are there any special packaging Required: Crate_ stand-up__West-Coast__ 

J/;Canada_ Pagota __ Seismic Labels_Other 

Was packaging done according to the MCC Paclcout Standard? /
tw.~~~/.'i~~~~;(;';;,r;!lt'!;~J~'gtliiei~;Err'"'"':B'i~"'-,.s;.:,,-,,=-i~'+~Ji(,r,;.~,~~~

· -, ~~..;..i.-':,.... -~••. -,.">~~.:lA ·:.; ~.. .-~, 0 ·•, : Q~ ~ ..f .. .t"!~,.~'2:"i•• ~~ •oc{{S,:b.~ - ~-• • .._• ,~:.;., E""~::w;.- ac.-m~ P.. , .• ·Resp8n$llf1i 

Inspected By: ,....l \ Date Jt 14 , .. 

Special Shipping Instructions: 

Special Cover Request: 

Any other special Instructions: 
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Special Shipping Instructions: . 

Special Cover Request 

Any other special Instructions: 

Is a switchboard side plate required? Yes No QC Inspection Stamp 

AJe Pullboxes required? Yes No 
Is a Tesys-T handheld programmer required? Yes No 

Is double coated paint required? Yes No a 17Does It require 2500A bus? Yes No C· 
Is it seismic? IBC Standard OSHPO Yes No 

Is the PIO label correct? Yes No 
Attention: Old analyst note all special requirements? If no please note in eirors. 

"'=.,_~,.,,..,~·-"·'•'"""'•''"""~Hr'·1z· nu(tiW1f " .--:)3] tffliiiITi"alB".(6) Janfete·--.,-~~--,-~,~,.,, -1! . we.~eiitalllel ~ Initial~:-•:!;;4'.;fr_,,_,-::._..,_1£!/·..£;;.!;.'l, , o.r o . _ r:ewa~-:. .a . ~I!. . n ·. Qi . · G.a~ . . arr1e ,;i-,,~.:.i!!iJJ~r,~,;~ Hd, ¾.f.....irt~-~-·u~:'.>~~,~~cffe.ck aJfeeatirreme- tsrt"fiat~--1- filn.ltr;t.~»Y.!--·~e - cce'~ oriii'ot">J"" "."~~~~ ,,~e?i!-·1::-•Nci~ r,;;:~m~~~• ~----X- -~·-- •.. ... ·~ ,.. . fl ._.. .:.!PP. YJJa?h . . _:~ns_w .C."!1 •. P.... ~..!I ··-"").;3.,.,._.,:.:,,, .-L~• ~ .~.-

Is a horizontal wireway barrier required? Yes_No,L_IfYes Which Sections? rJA 

ot\AJe red glastic barriers required? Special Left Right.L Both None_ ./ 

What structure type Is it? Nema 1/ Nema 1A_Nema 12:.,___ 3R__ /(check for appropriate gasketing and screws) 
-,.:,..,..~~~~~....~ ......~ ·..:- ~-.-1-....•.,-~...--~~~,."~ "t":':'1 ·1t•!-...~........~-;ll'.:"'I.;'\(' ~.,..AA!!ll'~""'-,...~...-~·_.!'ll,,lt,•..:sJ..:,......., 

Initial here If verified that structure has th& conect wireway barrier and red glastfc barriers 1\
Stopl Do not put on top cover until Initialed above by QC designate! r 

t!.~v•·-~•i!,:i'l),\(~~iH•:Tf-;;-,~t;'t;,'}~'..:.',i-•e - ...lciGOO~C-'' iip•sr- a;ffit1'.',,-i:'~[~€~m·~-~c~,~1,,-•-:!":-:.,··· UccJP..~l>lii! r,;-1.- ·t1, T 'ft' 
1,\1:., ~~; ..► ,t,;;4v·1.1.;,,-U"tt">,~"'I~ 4"-;i,~.,-.,"-•,1{.: . ,-;1r,-;...., .Jl.0_............ . - " ®~ ,#V .. Jin .~ lrr..........:....~ ... ' .;..~:.:;.~~~-p~::.;1: ,,.ii•:'. tl.!!.,.!', r;,,:: 'n.l as .,."'.., ,.~:,\l,..-,-.'Y"..-1'-;(

~?:-r;;A.tc'ile.e.1<~1tc~uJiemen$sJ!lat ai:M!1,fti~{l'f,eJ~ :uif1J~a~~;,_wn,.ttiei',ff'ij~~Ri~1l~~Qc-J.~~1=~ 4~es?ilN~ f-t.-:sBacks\111!--"··'.... ,, , .. r,A-••--·. :=.c'-.;i-

Is Instruction packet and label required? Book ✓ cc J No / 
Is it MCC or Enclosed Drive? MCC Enclosed 

/ C5(Verify appropriate labels are attached,end plates are Installed, and whether to ship standing,) 

Are end closing plates required? Special Left RightL_Both_None_ / 
Is a cardbord cover required on the left side? Yes No_L_ ·'Alrltiifs~f~.1l ~1~->.•~ 
Is Square-0 Logo or master nameplate req? Sec.# Logo....,L'Master ss No / 'IfP$rn!]~'t.~:.- ......"t..,., ~- ~j,1"'• 

Is the section seismic? (Make sure appropriate labels are present) Yes No..L._ 

Is a drip hood/drip hood splice required? Yes No / '0\\AJe vented backs and klckplates required? Yes_ No_L.. 
Are labels attached In the correct location and neatlyplaced? / 

PuUbox :Part 1 Is a Puhbox required? Yes No__..:::.. If yes how many? 1 2 3 
,...., 

,_.._,.~.:.ti,_~~-tV•P:"~".f'~~ •.•\".r•~-s,. ,,'!L'Sio-':r'"-"""~(l""'a"~·t,1~,.)~~ . ..-. ~~~"'.....,"~"l:tlt, - ~""'~~•..,.,.,-.n\:il"•.,,..,..~.........-~ ..... 

Initial here If verified that structure fs built according to the Close-up Standard ·"ZJ 
Stop! Do not lay down shipping spilt until initialed above by QC designate! r 

'<fJ.;_);~'H'.....,1~'1t'>r..,,,,,,.~~~,·-~~·~•1Mel1:niamu@~ 3f~,fill'"~?.·""···1.t""1·· fi•:•t-•.-"~~-::~.:-:il-'J•:rt YiCQ.eP.ta6l~ j~lnltlii[$1~1!l...v.~..·-u•- ~-►-~'J~~ .. -~.:...:.!,,}1.-.-=..,..~".l"'I~~ ~ ... . ._ · - ~ ~. _ ,. ,.:!,."'fl',_;::....~:-,. ,~ .11..t=-'--• •.J.~!!Y-"'...t~~\:_..: ..(..... ., ... ...;:.:tµ...... 

?c~_!;s:111~c;lic~iaii,'•0 "'i:i'""~ls'-1fi'it'trao;P.r1fff'?®tl~ffl•'.."'""'~mt'iftili'Sccii~iji~i>'·,<•,o_y'"ri~i;1t. ,~x~"l ©'~~i ~~~~~'il 
t" ~ ,.,~ •...- .r.e,9¥ re..m.. ·'-··_, R .Y. .~ - !!W~itr,. ..ow~t .-.. - •• RE. ! ..t.!'. <A.u,.,, , .,·, ~ ....Ml!?fl,,i 
Pullbox: Part2 tfrequlred how are they being shipped? Separate With Split 

N e there any special packaging Required: Crate__ Stand-up_ _ West-Coast_ r~Canada__ Pagota __Seismic Labels__other 

Was packaging done according to the MCC Pack.out Standard? /
~.j-~'"t.'f"~~ ~,,,,,,.., . ,,..,,·1--"·''I ···•-·=-,,,-,···'' ' i ""',,....,·~ ''ft_._,..,,..~---·~ ~ ~~~-¥~\"Jl'l:.~l't;~fili~~'l.c.:r.:' -~~!.:'l•:/...!~:lk,1~~~~,-,~'Nqtef~ny Error.s, e,- ,:1t:f.f{tf.1.-,~~-~~~~...~,;®2i,;il'~· \.-:l1~...,,ff- • ' 9,•.. "' .-.~ .... #-'' " • ~ . •. • . ,, ••. , . . ' • • , . ......;,,J .. • • • ' . • -. ~ ~c(~@, l:tfl~Qfl 

Inspected By: 'v \ Date 3 <i.Q , I 

- H-2~3 
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Pack Out Inspection Sheet 
Date Jl{)_•(?r. FO# Jo I?-. (,/Jqq-o;J{).. Section No (,') of C. ..' 
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AttachmentSfStructure 

519112 

,~:,.,;1tirr1:r.~.,..,,....~...~~,-~,,,..~"""~·~·~llfflrt'Q~Yll""~ · -.. 1~~~ .....~~-~~""""a!li.~~i?.~"''.~~-;t-;~-1-.,:,~~"# :it./$.r.-.•~-:m~.::~::,• ·.• · ~i.:;,~-::(.~'e'.'~g,.::...,r,: · c e. ~me!ln~~Y.Qfl~~=~ · •i:-· .,~.~,.w:~i.-r~:~t,;.i,:.- ·tt' '-~~± ~.." ..~...,-V"! • )","t,;~$' ...., ,'!',-~- .,._ < :;L: ......~~;-.,~ h;. • •---~ -_ '• • -'"~ ..:~~ ,..w-... w' ._ "'•-4,,::,_.., :II _ ..,.._,, '!' ,.,...M.,.,:.\ft • .,, ~~ ~ .._._ - -~ .,._ ,,.,,,,,. 

I 
! 

. 
! 
! 

~tlf:&~f-"'ilu~~~~i-11 
I 
! 
I 
: 

\ 

F.0.# J () 7 S (,,.] qq - 001-- Section 4, s- of & 
Date: J -- ~ - }l Inspector: J"'C>O 4 7 Llne1_ L1Ce2 ~ 

-~~?ftii']u'f'llf'"""""••V....,t·-•;:."Y ·-~~ ~-~ ·~~~r~~m-:aw~~·,7., ~c-;-,l\~~" , C ure, ns ·ec 10 •'f!1..•.:. ;• ~- .,~ •·· ,? •. • • . -~ '1 S _.,.- ·' · -' •Acee li1e:u_ ~ ~ r; • .(_h,...~••-• ~.~--~m...-c........,.Ai ....m~'.¢'1'-~ :- i.!' l" .. ~! .... ] ~, . I .tr..... ~ ,;,, ~i..-:... ~ ......t _.;;;.,,>~ • ;! •. ~~" ___....... e ........"1 
Check a ll that apply Include sec# when required Yes No NA Check all that apply Include sec# wtuan reauired Yes No NJ 

VorticaJ Buss: 300A nn_. _600A T~300A Silver_600A ~ 
Is the sttucture lay out correct? .- 1-- /'

Sill/er 

Is the structure clear of ali cosmetic defects? (ie. scratches, V Neutral Buss: 1 Lam. Tin_2 Lam. Ttn_ / 
.... 

dents, bad paint, etc.) 
...,.-

1 Lam. Silver_ 2 Lam. Silver 
Height: Standard --12"°Reduced_ 

Is a Neutral Drop Required? If Yes Which Sec vi'18" Reduced_ _ 24" Reduced_ - i..-

Width: 20~25_ 30_ 35_ I/ - Neutral Splice Kit: Mounted _ _ In a Bo)(___ / 
Check Neutral for proper torque marks, conical washers tumed 

.,. 
Shipping Split: Single__ Double__Triple__ I/ 

:--- /correctly. 

Ara Front and Rear Frame splice screws present? / - Horizontal Ground Bus: 1"Tin?2"Tin_1"Silver_ 
1- ~ 

2"Silver 

Is the hardware bag present? 1...,---~ Vertical Ground Buss: steel_ Copper_ ...- --
Make sure all applicable screws are present and welds on ,..- ..;{ltM , • e 3 .ea r ~ • ·· side frames are good. Y rr · .,.••, · .f. mJ!',~~ · " ~ .oi'.~ 1@ l.V..-ut.ii,~f!lv'.k, lt1z\\!r;1.'l.,.. . , 

Depth:15"_ 20•~. . ... ---~~ 0-~ ~"tciBllJiti~..~{~~~~' !'i',..:. ~ ~~ SS, .~2: . ~ . ..~ ~~ .,.,, .:J::;...-~,••~ 

Wider Glastic strap (85k 1 lam. 85 orgreater): .- ..-- , Gasketing: Nema 1 Nema 1A_Nema 12_ ~-- i---

Flat and Conlc:al washer(1 lam. :65k or greater) ,_. - Color: Ansi 494°nsl61_ 0lher ----
Steel Vertical phase bus brace (851< or greater> ,- Shutters: Manual Shutters~ Bus Shutters_ (" 

__,.--.-

600A Vertical Bus required_(if 85k orgreater) _.,., ~111-~~~- ••:-,M"zmt"'[m'Nn'-~,,....,~-.;,;~- -;l.'l~~h ..-,,J,%,~JM,\l'J~ ...,, •.,.....Q ~·•--'- ~~-~~~ ~. 
Material: Copper Tin.L{:opper Sflver_Aluminum_ 

i----- Fish Tape Barrie~Communication Barrier_ _ 
Width: 1.5"~ ,,. Section Barriers .;..---w,,e Retainer.; · _ - -

l.aminations~~tion_ 2 Laminations_ 
4 Laminations ...,--- i--. •Thennostat_Humldls1at_ 

Sptice Kit Mounted _.Lin a Box <" . ,.,,..,,., · .:•~~~@it~·~~~,.,,~~ "9.,...~,~;,;1'¥f.Cm'~~».~~;~~~ ·f. m~. r~~§P . - .r.:.,~~ ~~ ~., ~~ 
Are all bus flaps present? I<"" 

V Seismic__Strip Heaters__Bottom Closing Plates_-
Are all torque marks present? ,_.. ..- Top Plate: Standard ented_ Drip Hood_ 

("---
i----

. Two-Piece 

Are Glastic End Barriers Required: ' 
Left_ Right Both__ 

_/ 

Are horizontal wlreway trad<s required and present? ;...- i.--

Is the rear horizontal phase barrier present? Vented_ -~ ... - " . '" . .. . - •·· . , ·- - -_M ..... ,;-> ........ ' - . .. - ... ' ""• .. ~ ·- - . - . ~··· 
Error Section Assoclate1 / Associate, 

Y\\ ~ ~ ~~v\/; V\ P, ,.... 4- V' '\ L. 't .r ~:.. ~7 : 
~ ,.. ( ( 

I / S -P . ,, ts- ""'i "' ' 
fl.'\No(\1.... 

. -
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AS20O.315 

STRUCTURE LINE INSPECTION CHECKLIST 0912112012 

F.0.# :;D't-3- [pc,9C(-t:Q-;l Section 4L ~ of___,_'P__ 

Date: . 3 \ \ \ \ \2 Inspector. t;a ~?,..x> Line 1__ Line 2 ~ 

Sec. 

AT RESETS AND LABELS 
CHECK 

Door I Receptacles / Quarter Turns 
Present and recepticles align with door. 

Labels 
RS~ SCCR, door labels 

Acceptable 

Yes No 

V 

{_,,,,/' 

Gasket 
Nema1 ✓ 1A_ 12_ 3R_ J 
Nameplates: 
No NP's or screws missing. Orientation is correct. ~ 

Nameplate Screws: Screw type correct. 
Stainless Steel Screws Required 

It\Lc2 
Unit NP: 

{/" 

Engraving matches UIS ~ 

UL Structure Nameplate 
UL or Non-UL Engraving matches UIS 

~ 

Red Glastic End Barrier 
1st and Last Sections 

Badge# Errors & Commen1s: 

~~ 5 R-\¼o~,. t;=; e.:-,vSS 
I 
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CONTROL SYSTEM TEST REPORT 

DATE ISSUED: 6/JS/2013 BY: kARLKOCH 

CUSTOMER NAME: s&K EQUIPMENT 
JOB NAME: RIC£ I.Al(E PUMP STATION 

IJOBNO.: 
CllllUl I DESCRIPTION: 

PUMP NO. l CONTROL SECTION 
EQUIPMENT I TtST PERFORMED METHOD RESULT I TECH I COMPlETE 

FUJI(£ 787 METER POINT TO POINT WIRING QIEO< I CONTINUITY TEST PASS/FAil. TECH COMl't.ET£ 

OHMS POWER WIRING X PASS KGK X 
OHMS PILOT DEVICE AND DOOR WIRING X PASS KGK X 
OHMS CONTROL AND TIME OBAY WIRING X PASS KGK X 
OHMS PUMP MONITOR WIRING X 

X 
X 

PASS 
PASS 
PASS 

KGK 
KGK 
KGK 

X 
X 
)( 

OHMS 
OHMS 

FAULT CIRCUIT WIRING 
CONTROL TRANSFORMER ANO CONTROL POWER DISTRIBUTION 

OHMS SSRV CONTROL WIRING I X PASS ICGK X 

!FLUKE 787 METER !POWER UP TEST VOLTA6£ CHa:JC IMEASUREMENT I TEOi I COMPLETE I 
AC VOLTS ENERGIZE MAIN CIRCUIT BREAKER U-U 487VAC KGK X 

U-L3 493VAC KGK X 
L2-L3 487VAC KGK X 

N/A SSRV KEYPAD BOOT UP VERIFICATION N/A N/A l(GI( X 
AC VOLTS CONTROL POWER X1-X2 127.9VAC KGK X 
AC VOLTS 24 voe POWER SUPPLY INPUT U-N 127.9VAC KGK X 
AC VOLTS ENERGIZE 120 VOLT ISOlATION CONTACTOR@ 90% Al·A2 108VAC KGK X 
AC VOLTS ENERGIZE 120 VOLT CONTROL RELAYS@ 90'6 A1-A2 108VAC KGK X 
OCVOlTS ENERGIZ£ 24 VDC CONTROL RELAVS @ ~ Al·A2 21.6VDC KGK X 
DC VOLTS 24 voe POWER SUPPLY OUTPUT POS-NEG 24.2VOC KGK X 
DC VOLTS PUMP MONITOR PU: INPUT POS-NEG 24.2VOC KGK X 
DC VOLTS LEVEL TRANSMITTER LOOP POWER POS-NEG 24.2VDC KGK X 
DC VOLTS LEAK PROBE POWER FEED POS- NEG 24.2VDC KGK X 
DC VOLTS THERMAL SENSOR POWER FE£O POS-NEG 24.2VDC KGK X 

N/A 
N/A 

PLC BOOT UP VERIFICATION N/A N/A KGK X 
TOUCHSCREEN BOOT UP VERIFICATION N/A N/A KGK X 

fFl.lJICE 787 METER !FUNCTIONALITY TEST OPERATIONAL PASS/FAIL TWf ICOMPlflE I 
PILOT UGlfT PUSH TO 11:STVERIFICATION: 

N/A BLUE:CALUD PRESS BUTTON PASS KGK X 
N/A YElLOW: LOW LEVEL PRESS BUTTON PASS KGK X 
N/A REO: RUNNING PRESS BUTTON PASS ICGK X 
N/A WHITE: ENABLED PRESS BUTTON PASS KGK X 
N/A GREEN:STOPPEO PRESS BUTTON PASS l(GI( X 
N/A YEUOW: FAULT PRESS BUTTON PASS KGK X 

PILOT DEVICE TEST VEJW'ICATION 
N/A BLUE:CAUED SYSTEM TEST PASS KGK X 
N/A YEUOW: LOW LEVEl SYSTEM TEST PASS KGK X 
N/A RED: RUNNING SYSTtMTEST PASS KGK X 
N/A WHITE: ENABLED SYSTEM TEST PASS KGK X 
N/A GREEN: STOPPEO SYSTEM TEST PASS KGK X 
N/A YELLOW: FAULT SYSTEM TEST PASS KGK X 
N/A START BUTTON SYSTEM TEST PASS KGK X 
N/A STOP BUTTON SYSTEM TEST PASS KGK X 

PUMP MONITORING AHO CONTROL 
N/A CHAMBER SEAL tEAK DETECTION HMINOTIACATION JUMPER PASS KGK X 
N/A CHAMBER SEAL lEAlC PUMP DISABLE I JUMPER PASS KGK X 
N/A MOTOR HOUSING LEAK DETECTION HMI NOTIFI.CATION JUMPER PASS KGK X 
N/A MOTOR HOUSING LEAK DITECTIONPUMP OlSABLE JUMPER PASS KGK X 

N/A CORD CAP LEAK DETECTION HMI NOTIFICATION JUMPER PASS KGK X 
N/A CORO CAP LEAK DITECTION PUMP OISASLE 

LOWER BEARING lMERMOSTAT HMI NOTIFICATION 
JUMPE.R PASS KGK X 

N/A JUMPER PASS KGK X 
N/A LOWER BEARING THERMOSTAT PUMP DISABLE JUMPER PASS KGK X 
N/A MOTOR HOUSING TMERMOSTAT HMI NOTIFICATION JUMPER PASS KGK )( 
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N/A IMOTOR HOUSING THERMOSTAT PUMP DlSA8lE JUMPER PASS KGK X 

LEVEL TRANSMITTER FEEDBACK ANO SCALING 0-23 FT 
VALUES 

MIWAMP MILLIAMP LEVEL HMI 
CALOJLATED ACTUAL CALCULATED REAOOIJT 

4·20 ma 4.00 4.00 OFT 0.01 INDUCED CURRENT PASS KGK X 
4·20ma 4.696 4.696 1 FT. 1.02 INDUCED CURRENT PASS KGK X 
4-20ma 5392 5.392 2FT. 2.02 INOUO:DCURRENT PASS KGK X 
4-Z0ma 6.088 6.088 3FT. 3.02 INDUCED CURRENT PASS KGK X 
4-20ma 6.784 6.784 4FT. 4.02 INDUCED CURRENT PASS KGK X 
4-20ma 7.48 7.48 SFT. 5.02 INDUCED CURRENT PASS KGK X 
4-20 ma 8.176 8.176 6FT. 6.02 INDUCED CURRENT PASS KGK X 
4-20ma 8.872 8.872 7FT. 7.03 INDUCED CURRENT PASS KGK X 
4-20ma 9.568 9.568 8FT. 8.03 INDUCED CURRENT PASS KGK X 
4-20ma 10.264 10.264 9FT. 9.03 INDUCED CURRENT PASS KGK X 
4-20ma 10.96 10.96 l0FT. 10.03 INDUCED CURRENT PASS KGK X 
4-20 ma 11.656 11.656 llFT. 11.03 INDUCED CURRENT PASS KGK X 
4-20 ma 12.352 12.352 12FT. 12.03 INDUCED CURRENT PASS KGK X 
4-20ma 13.048 13.048 13FT. 13.03 INDUCED CURRENT PASS KGK X 
4·20 ma 13.744 13.744 1A FT. 14.04 INDUCW CURRENT PASS KGK X 
4-20ma 14.44 14.44 l S FT. 15.04 INDUCED CURRENT PASS KGK X 
4-20ma 15.136 15.136 16FT. 16.04 INDUCED CURRENT PASS KGK X 
4-20ma 15.832 15.832 17FT. 17.04 INDUCED CURRENT PASS KGlC X 
4-20ma 16.528 16.528 18 FT. 18.04 . INDUCED CURRENT PASS KGK X 
4·20 ma 17.224 17.224 19 FT. 19.04 INDUCED CURRENT PASS KGlC X 
4-20ma 17.92 17.92 20FT. 20.04 INDUCED CURRENT PASS KGK X 
4-20 ma 18.616 18.616 21 FT. 21.05 INDUCED CURRENT PASS KGK X 
4·20ma 19.312 19.312 22FT. 22.05 INDUCED CURRENT PASS KGK X 
4-20ma 20.008 20.008 23FT. 23.05 INDUCED CURRENT PASS KGK X 

PUMP ENABLE ANO SHUTOFF CONTROLS 

N/ A CONTROLLER/HMIACCEPTANCE OF ENABLE LEVEL SETTING SYSTEM TEST PASS KGK X 
N/A CONTROLLER/HM! ACCEPTANC€ OF OFF lfVfL SETTING SYSTEM TEST PASS KGK X 
N/A NUMERIC DISPLAY ACCl;PTANCl; OF ENABLE LEVEL SETTING VISUAL VERIFICATION PASS KGK X 
N/A NUMERIC DISPLAY ACC£PTANCE OF OFF LEVEL SETTING VISUALVERIFICATION PASS KGIC X 
N/A BAR INDICATOR ACCEPTANCE OF ENABLE LEVEL SETTING VISUAL VERIFICATION PASS KGK X 
N/A BAR INDICATOR ACCEPTANCE Of' OFF LEVEL SrnlNG VISUAL VERIFICATION PASS KGK X 
N/A HMI PUMP STATUS INDICATOR VISUALVERIFICATION PASS KGK X 
N/A THERMAL BYPASS BUTTON SYSTEM TEST PASS KGK X 
N/A LEAKAGE BYPASS BUTTON SYSTEM TEST PASS KGIC X 
N/A TRANSDUCER FAIL BYPASS 8l/TTON SYSTEM TEST PASS KGK X 
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CONTROL SYSTEM TEST REPORT 

DATE ISSUED: 6/15/2013 BY: KARL KOCH 

CUSTOMER NAME: S&K EQUIPMENT DESCRIPTION:IJOBNO.: 
JOB NAME: RIC£ LAKE PUMP STATION PUMP NO. 2 CONTROL SECTlONCll11121 I 

EQUIPMENT I TEST PERFORMED METHOD RESULT I TECH I COMPLETE 

FLUKE 787 METER POINT TO POINT WIRING CHECK I CONTINUrTY1£ST PASS/FAIL TECH COMPLETE 

OHMS POWER WIRING KGK XX PASS 
OHMS PILOT DEVICE ANO DOOR WIRING PASS KGK XX 
OHMS XCONTROL AND TIME DElAYWIRING PASS KGKX 
OHMS PUMP MONITOR WIRING KGK XPASSX 
OHMS FAULT CIRCUIT WIRING PASS KGK XX 
OHMS CONTROL TRANSFOflMER AND CONTROL POWER OISTRIBlfTION KGK XX PASS 
OHMS SSRV CONTROL WIRlNG kGKX PASS XI 

iFLUKE 787 METER iPOWER UP TEST VOLTAGE CHECJC IMEASUREMENT I TECH I COMPLETE I 
AC VOLTS ENERGIZE MAIN CIRCUrT BREAKER U•l2 487VAC ICGK X 

ll-13 493VAC KGK X 

l2•L3 487VAC KGK X 
N/A SSRV KEYPAD BOOT UP VERIFICATION N/A N/A KGK X 

AC VOLTS CONTROL POWER X1 - X2 U7.9VAC KGK X 
AC VOLTS 24voe POWER SUPPLY INPUT U-N 127.9VAC KGK X 
DC VOLTS 24VOC POWER SUPPLY OUTPUT POS-NEG 24.2VDC KGK X 
AC VOLTS ENERGIZE 120 VAC ISOLATION CONTACTOR @90% Al-A2 108VAC KGK X 
AC VOLTS ENERGIZE 120 VAC CONTROL RELAYS@ 90% Al·A2 108VAC KGK X 
OCVOLlS ENERGIZE 24voeCONTROL RELAYS@ 90% Al-A2 21.6VOC KGK X 
DC VOLTS PUMP MONITOR PLC INPUT POS·NEG 24.2VDC KGK X 
DC VOLTS LEVEL TRANSMITTER LOOP POWER POS - NEG 24.2VOC KGK X 
DC VOLTS LEAK PROBE POWER FEED POS-NEG 24.2VDC KGK X 
DC VOLTS THERMAL SENSOR POWER FEED POS-NEG 24.2VDC l(Gl( X 

N/A PLC BOOT UP VERIFICATION N/A N/A KGK X 
N/A TOUCHSCREEN BOOT UP VERIFICATION N/A N/A l<GK X 

IFLUKE 787 METER !FIJNCTIONAUTY TEST OPERATIONAL PASS/FAIL TECH ICOMPl.£Tt I 

N/A 

N/A 
N/A 
N/ A 

PILOTI.JGlfT PUSH lO TESTVERJRCATION: 
BWE:CALL£D PRESS BUTTON PASS KGK X 

N/A 
N/A RED: RUNNING 

WHITE: ENABI.ED 
GREEN: sroPPED 
YELLOW: FAULT 

YELLOW: LOW LEVEL PRESS BUTTON 
PRESS BUTTON 
PRESS BUTTON 
PRESS BUTTON 
PRESS BUTTON 

PASS 
PASS 
PASS 
PASS 
PASS 

KGK 
ICGK 
KGK 
KGK 
KGK 

X 
X 
X 
X 
X 

N/A 
N/A 
N/A 

PILOT DEVICE 11:ST VERIFICATION 
BLUE:CAU£0 
YELLOW: LOW LEVEL 
RED: RUNNING 

SYSTEM TEST 
SYSTEM TEST 
SYSTEM TEST 

PASS 
PASS 
PASS 

KGK 
KGK 
l(GJC 

X 
X 
X 

NIA WHITE: ENABLED SYSTEM TEST PASS KGK X 
N/A GREEN: STOPPED SYSTEM TEST PASS 

PASS 
KGK X 

XN/A YELLOW: FAU LT 
N/A START BUTTON 

SYSTEM TEST 
SYSTEM TEST PASS 

KCiK 
KGK X 

N/A STOP BUTTON SYSTEM TEST PASS KGK X 

N/A 
PUMP MONITORING ANO CONTROL 
CHAMBER SEAL LEAlC DETECTION HMI NOTIFICATION JUMPER PASS KGIC X 

N/A CHAMBER SEAL LEAi( PUMP DISABLE JUMPER PASS KCiK X 
N/A MOTOR HOUSING LEAK DETECTION HMI NOTIFICATION JUMPER PASS KGJC X 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

MOTOR HOUSING LEAK DETECTION PUMP DISABLE 
CORO CAP LEAK DETECTION HMI NOTIACATION 
CORO CAP LEAK DETECTION PUMP DISABJ.£ 
LOWER BEARING THERMOSTAT HMI NOTIFICATION 
LOW£R BEARING THERMOSTAT PUMP DISABLE 
MOTOR HOUSING THERMOSTAT HMI NOTIACATION 

JUMPER 
JUMPER 
JUMPER 
JUMPER 
JUMPER 
JUMPER 

PASS 
PASS 
PASS 
PASS 
PASS 
PASS 

KGK 
KGK 
KGK 
KGK 
l(Gl( 

KGK 

X 
X 
X 
X 
X 
X 
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N/A. JMOTOR HOUSING THERMOSTAT PUMP DISABlf JUMPER PASS KGK X 

LEV!l TRANSMlmR FEIDBACK A.ND SCA.UNG ~23 FT 
VAWES 

MIWAMP MILLIAMP LEVEL HMI 
CALCULAT£D ACTUAL CALCULATED READOUT 

4-20 ma 4.00 4.00 OFT 0.01 INDUCED CURRENT PASS KGK X 
4-20ma 4.696 4.696 lFT. 1.01 INDUCED CURRENT PASS KGK X 
4·20 ma 5.392 5.392 2FT. 2.01 INOUCfD CURRENT PASS KGK X 
4-20ma 6.088 6.088 3FT. 3.01 INDUCED CURRENT PASS KGK )( 

4-20 ma 6.784 6.784 4 FT. 4.01 INDUCED CURRENT PASS KGK )( 

4-20ma 7.48 7.48 SFT. 5.01 INDUCED CURRENT PASS KGK X 
4-20ma 8.176 8.176 6FT. 6.01 INDUCED CURRENT PASS KGK )( 

4-20 ma 8.872 8.872 7FT. 7.02 INDUCED CURRENT PASS KGK )( 

4-20ma 9.568 9.568 BFT. 8.02 INDUCED CURRENT PASS KGK X 
4-20ma 10.264 10.26' 9FT. 9.02 INDUCED CURRENT PASS KGK X 
4-20 ma 10.96 10.96 lOFT. 10.02 INDUCED CURRENT PASS KGK X 
4-20ma 11.656 11.6S6 11 FT. 11.02 INDUCED CURRENT PA.SS KGK X 
4-20ma 12.352 12.352 UFT. 12.02 IKOUCED CURRENT PASS KGK )( 

4-20ma 13.048 13.048 13FT. 13.0l INDUCED CURRENT PASS KGK )( 

4-2Dma 13.744 13.744 14FT. 14.02 INDUCED aJRRENT PASS KGK X. 
4·20ma 14.44 14.44 15FT. 15.02 INDUCED CURRENT PASS KGK )( 

4-20ma 15.136 15.136 16FT. 16.03 INDUCED CURRENT PASS KGK )( 

4-20 ma 15.832 15,832 17FT. 17.03 INDUCED CURRENT PASS KGK X 
4-20ma 16.528 16.528 18 FT. 18.03 INDUCED CURRENT PASS KGK )( 

4-20ma 17.224 17.224 19 FT. 19.03 INDUCED CURRENT PASS KGK X 
4-20 ma 17.92 17.92 20FT. 21103 INDUCED CURRENT PASS KGK X 
4-20ma 18.616 18.616 21FT. 21.03 INDUCED CURRENT PASS KGK X 
4-20ma 19.3U 19.3U UFT, 22.03 INDUCED CURRENT PASS KGK X 
4-20 ma 20.008 20.008 23FT. 23.03 INDUCED CURRENT PASS KGK X 

PUMP ENA.Bl£ A.ND SHUTOFF CONTROlS 

N/A CONTROUER/HMI ACCEPTANCE OF ENABLE LEVEL SETTING SYSTEM TEST PASS KGK X 
N/A CONTROLLER/liMI ACC£PTANCE OF OFF LEVEL SETTING SYSTeVI TEST PASS KGIC X 
N/A NUMERIC DISPLAY ACCEPTANCE OF ENABLE LEVEL SETTING VISUAL VERIACATION PASS KGK X 
N/A NUMERIC DISPLAY ACCEPTANCE OF Off LEVEL SETTING VISUAL VERIFICATION PASS KGK X 
N/A BAR INDICATOR ACCEPTANCE OF ENABLE LE.VELSETTING VISUAL VERIFICATION PASS KGK X 
N/A BAR INDICATOR ACCEPTANCE OF OFF LEVEL SITTING VISUAL VERIFICATION PASS KGK X 

N/A. HMI PUMP STATUS INDICATOR VISUAL VERIFICATION PASS KGK X 
N/A THERMAL BYPASS BUTTON SYSTEM TEST PASS KGK X 
N/A LEAKAGE BYPASS BUTTON SYSTEM TEST PASS KGK X 
N/A TRANSDUCER FAIL BYPASS BUTTON SYSTI:MTEST PASS KGK )( 
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DATE ISSUED: 6/15/2013 

CONTROL SYSTEM TEST REPORT 

KARL KOCH 

CUSTOMER NAME: S&K EQUIPMENT IJOBNO.: 
JOB NAME: RICE LAKE PUMP STATION C1111121 

EQUIPMENT I TEST PERFORMED 

FLUKE 787 ME'lcR POINT TO POINT WIRING Q{ECIC 

OHMS POWER WIRING 
OHMS PILOT DEVICE AND DOOR WIRING 
OHMS CONTROL ANO TIME DElAV WIRING 
OHMS PUMP MONITOR WIRING 
OHMS FAULT CIRCUIT WIRING 
OHMS CONTROL TRANSFORMER ANO CONTROL POWER DISTRIBUTION 
OHMS SSRV CONTROL WIRING I 

I FWKE 787 METER !POWER UP T£ST 

AC VOLTS ENERGIZE MAIN ORCUIT 8REAJ(£R 

N/A SSRV KEYPAD BOOT UP VERIFICATION 
AC VOLTS CONTROL POWER 
AC VOLTS 24 voe POWER SUPPLY INPUT 
DCVOLTS 24 voe POWER SUPPLY OUTPUT 
AC VOLTS ENERGIZE 120 VAC ISOLATION CONT ACTOR@> 90'6 
AC VOLTS ENERGIZE 120 VAC CONTROL RELAYS@ 90% 
OCVOLTS ENERGIZE 24 voe CONTROL RELAYS@) 90% 
OCVOLTS PUMP MONITOR PLC INPUT 
DC VOLTS LEVEL TRANSMlmR LOOP POWER 
DC VOLTS L£AK PROBE POWER FEED 
OCVOLTS THERMAL SENSOR POWER FEED 

N/A PLC BOOT UP VERIFICATION 
N/A TOUCHSCREEN BOOT UP VERIFICATION 

! FLUKE 787 MffiR lFUNCTIONAIJlY TEST 

PILOT UGHTPUSH TO TEST VERIRCA110N: 
N/A BLUE: CALLEO 
N/A YELLOW: LOW LEVEL 
N/A RED: RUNNING 
N/A WHITE: ENABLED 
N/A GREEN: Slt>PPEO 
N/A YELLOW: FAULT 

PILOT DEVICE TEST VERIFICAT10N 
N/A 8UJE:CAUEO 
NIA YELLOW: LOW LEVEL 
N/A. RED: RUNNING 
N/A WHITE: ENABLED 
N/A GREEN: STOPPED 
N/A YB.LOW: FAULT 
N/A START BUTTON 
N/A STOP BUTTON 

PUMP MONllORING· ANO CONTROi. 
N/A CHAMBER SEAL LEAK DETECTION HMI NOTIFICATION 
N/A CHAMBER SEAL LEAK PUMP DISABLE I 
N/A MOTOR HOUSING LEAK DETECTION HMI NOTIFICATION 
N/A MOTOR HOUSING LEAK OFTEClTON PUMP DISABlE 
N/A CORD CAP lEAK DETECTION HMI NOTIACATION 
N/A CORD CAP LEAK DETECTION PUMP DISABLE 
N/A LOWER BEARING THERMOSTAT HMI NOTIACATION 
N/A LOWER BEARING THERMOSTAT PUMP DISABLE 
N/A MOTOR HOUSING THERMOSTAT HMI NOTIFICATION 
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I DESCRIPTION: 
PUMP NO. 3 CONTROL SECTION 

METHOD RESlJLT I TEOt I COMPlETE 

I CONTINUITY TEST PASS/FAIL TECH COMPl£TE 

X PASS KGK X 
X PASS KGK X 

X PASS KGK X 
X PASS KGK X 

X PASS KGK )( 

X PASS KGK X 
X PASS KGK X 

VOLTAGE OiECI< I MEASUREMENT I TEOi I COMPLETE I 
U-U 487VAC ICGK X 
U - 13 493VAC KGK X 
U-l3 487VAC KGK X 
N/A N/A KGK X 

Xl • X2 127.9VAC KGK X 
U • N 127.9VAC KGK X 

POS• NEG 24..2VOC KGIC X 
Al•A2 108VAC KGK X 
Al-A2 108VAC KGK X 

Al../\2 21.6VOC KGK X 
POS· NEG 24.2\/'0C KGK X 
POS-NEG 24.2VOC KGK X 
POS-NEG 24 .. 2VOC KGK X 
POS - NEG 24.2\/'0C KGK X 

N/A N/A KGK X 
N/A N/A KGK X 

OPERATIONAl PASS/FAIL TECH I COMPt.ETE I 

PRESS BUTTON PASS KGK X 
PRESS BUTTON PASS KGIC X 
PRESS BUTTON PASS KGK X 
PRESS BUTTON PASS KGK X 
PRESS BUTTON PASS KGK X 
PRESS BUTTON PASS KGK X 

SYSTEM TEST PASS KGK X 
SYSTEM TEST PASS KGK X 

SYSTEM TEST PASS KGK X 
SVSTEMTEST PASS KGIC X 
SYSTEM TEST PASS KGK X 

SYSTEM TEST PASS KGK X 
SYSTEM TEST PASS KGK X 

SYSTEM TEST PASS KGK X 

JUMPER PASS KGK X 
JUMPER PASS KGK • X 
JUMPER PASS KGK X 
JUMPER PASS KGK X 
JUMPER PASS KGK X 
JUMPER PASS KGK X 

JUMPER PASS KGK X 
JUMPER PASS KGK X 
JUMPER PASS KGK X 



N/A MOTOR HOUSING 1l!ERMOS"TAT PUMP DISABLE JUMPER I PASS KGK )( 

l£VEL TRANSMITTER FEEDBACK ANO SCAUNG 0.23 FT 
VALUES 

MILUAMP MIWAMP LEVEL HMI 
CALCULATED ACTUAL CALCUlATED READOUT 

4-20 ma 4.00 4.00 OFT 0.00 INDUCED CURRENT PASS KGK X 
4-20ma 4.696 4.696 lFT. 1.00 INDUCED CURRENT PASS KGK X 
4-20ma S.392 S392 2FT. 2.00 INDUC£D CURRENT PASS KGK X 
4-20ma 6.088 6.088 3FT. 3.00 INDUCED CURRENT PASS KGK X 
4-20ma 6.784 6.784 4FT. 4.00 INDUCED CURRENT PASS KGK )( 

4-20ma 7.48 7.48 SFT. 5.00 INDUCED CURRENT PASS KGK X 
4-20ma 8.176 8.176 6FT. 6.00 INDUCEO CURRENT PASS KGk X 
4-20ma a.an a.an 7FT. 7.00 INDUCED CURRENT PASS KGK )( 

4-20 ma 9.568 9.568 8FT. a.oo INDUCED CURRENT PASS KGK X 
4-20ma 10.264 10.264 9FT. 9.00 INDUCED CURRENT PASS KGK )( 

4-20 ma 10.96 10.96 l0fT. 10.00 INDUCED CURRENT PASS KGK X 
4-20ma 11.656 11.656 11 fT. 11.00 INDUCED CURRENT PASS KGK X 
4-20ma 12.352 U .352 12FT. 12.00 INDUCED CURRENT PASS KGIC X 
4-20 ma 13.048 13.048 l.3FT. 13.00 INDUCED CURRENT PASS KGK X 
4-20ma 13.744 13.744 14FT. 14.00 INDUCED CURRENT PASS KGK )( 

4-20ma 14.44 14.44 lSFT. 15.00 INDUCED CURRENT PASS KGK X 
4-20ma 15.136 15.136 16FT. 16.00 INDUCED CURRENT PASS KGK X 
4-20ma 15.832 15.832 17FT. 17.00 INDUCED CURRENT PASS KGK X 
4-20ma 16.528 16.528 18FT. 18.00 INDUCED CURRENT PASS KGK X 
4-20ma 17.224 17.224 19 FT. 19.00 INDUCED CURRENT PASS KGK )( 

4-20ma 17.92 17.92 ZOFT. 20.00 INDUCED CURR!NT PASS KGK X 
4-20ma 18.616 18.616 21 FT. 21.00 INDUCED CURRENT PASS KGK X 
4-20ma 1.9.312 19.312 22FT. 22.00 INDUCED CURRENT PASS KGK X 
4-20ma 20.008 20.008 23FT. 23.00 INDUCED CURRENT PASS KGK X 

PUMP ENA8lf AND SHUTOFF CONTROLS 

N/A CONTROLLER/HM! ACCEPTANCE OF ENABLE LEVEL SETTING SYSTEMTEST PASS KGK X 
N/A CONTROLLER/HM I ACCEPTANCE OF OFF LEVEL SETTING SYSTEM TEST PASS KGK X 
N/A NUMERIC DISPLAY ACCEPTANCE OF ENABLE LEVa SfTTING VISUAL VERIFICATION PASS KGK X 
NIA NUMERIC DISPLAY ACO:PTANCE OF OFF LEVEL SETTING VISUAL VERJRCATION PASS KGK X 
N/A BAR INDICATOR ACCEPTANCE OF ENABLE LEVEL SETTING VISUAL VERIFICATION PASS KGK X 
NIA BAR INDICATOR ACCEPTANCE OF OFF lfVEl SITTING VISUAL VERIFICATION PASS KGK X 
N/A HMI PUMP STA1USINDICATOR VISUAL VERIFICATION PASS KGK X 
N/A THERMAL BYPASS BUTTON SYSTEM TEST PASS KGK X 
N/A LEAKAGE BYPASS BUTTON SYSTEM TEST PASS KGK )( 

N/A :TRANSDUCER FAil BYPASS BUTTON SYSTEM TEST PASS KGK X 
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Section 6 

Breaker 
- Trip Data 
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uct Data She0 t 

(, 

Technical Characteristics 

Sensor Rating 

Approvals 

General Application 

For Use \Nith 

CJrcuit Breaker Type 

Mal1ceting Trade Name 

j Installed Rating Plug 

!_FrameT _yp_ e __ 

Voltage Rat!ng 

Mounting Type 

Clroolt Breaker Rating 

j Electronic T rtp Unit 

Weight 

lnterruptlng Rating 

Number of Poles 

Rating Plug Range 

Terminal Type 

Trip Function 

Wirs Size 

Shipping and Ordering 

Category 

Discount Schedule 

GTIN 

Package Quantity 

Weight 

Availability Code 

Retumability 

Country of Origin 

RJF36160CU44A 
Electronic Trip Circuit Breaker (R-Frame) 1600A, 
3-Pole, 100% Rated, LSIG, 600 Vac 

OOj SQUARE C 

by Schnelder lil~Ori ( 

List Price $35,436.00 USO 

AvailabTiity Stock Item: This Item Is nonnaJly stocked in our distnllutfon facility. 

IMr.lin Disc()nnPr:t CircLtit Rre~ker j 

1600A 

UL Listed - CSA Certified - IEC Rated 

Provides ovenoad and short circuit protection 

Pane/boards and SWitchboards 

Standard 

Powerpact 

TypeA 

------------··----·-------' R..frame 

600Vac 

Unit Mount 

100'X.Rated 

Mlcrologic Ammeter Trip Urwt (6.0A) 

52 Pounds 

100kA@240Vac-65kA@480Vac-25kA@600Vac 

3-Pole 

0.4Ato 1A 

No Lugs (lndudes tenninal nut kit for ON and OFF 

LSIG 

#3/0 to 600 AWGll(cmO(AI/Cu) 

01245 - Cin::uit Breakers, Bewonlc Trip, Type RGA, RJA & RI.A, UUCSA, Unit Mount 

DE2 

00785901278962 

1 

751bs. 

Stock Item: This item ls nonnally stocked in our distribution facility. 
y 

us 

As stanoards. specmcations and designs change from time to lime, please ask for confirmation of the information given in l>iis document. 

Gen~•ate1 11:11120~ 1 10-se·Js 

© 2011 Schnelder Electric. An rights reserved. ... hreide 
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PowerPact™ M-, P- and R..frame, and Compact™ NS630b-NS3200 Circuit Breakers 
Section 11-Trlp Curves 

Mlcrologic 5.o'/6.0!P-F~ and NS630b-NS320Wf»JH Trip Unit Characteristic Trip CtJrve 

{ CURRaff JHIIUI.TD'LO OP lr(lr ■ LONG-n,,n:;SETJING ll 1>) Mlcrologlc 5.0/6.0 A/PIH Trip Units 

Long-Time Pickup and Delay 
Short-Time Pickup and l2t OFF 
Delay 

I
! - ,. ,. • • •- ' • • • • • ~ ••• ,o a II • a a• a a) -- -- -- -- -

C 2001-2012 Schnelder EJectric 
All Rights Reserved 

--------... -.. 
.. 
... 
.. . 
• .. 
• .. 
• .. 

. . 

-.a tnalES11WNIO 
SltOIIT-TM! 

•• 011.AY 

: _J_ 
• .. . 

--- Characteristic Trip Curve No. 613-4 

- The time-current curve Information 
- Is to be used for appllcatlon and 
_ coordination purposes only. -: Curves apply from -30°C to +60°C 
: (-22°F to+ 140"F) ambient 
• temperature . 

- lWl! OILAY OAIIDS 
.su:::c:NGSA"fl a lr 

SHO!ff•TIM£ 
DfLAYl'IOFI' 

IJ"ICl!l),TM! Dt!IA'I) 
SICOHDSAT10alr 

-... 
.. . . .. . 
• 
• 

• .. 
.. . 
• 
' 

. 
4 

• , 
A '---------· 

OAOff , 

'-:\======11.J=Off'=. 
UOff ·• 

UOFf ,t .. ....... _....__.,...._ _________ _ 
.., .. 
• 

Notes: 

1. There is a thermal-imaging effect that can act 
lo shortl!fl Iha long-lime delay. The lhennal­
lmaglng effect comes into play if a current 
abolle th& IOng..l!ma delay pldwp value eldsts 
for a lime and then Is cleared by the !ripping 
of a downstream deYice or 1he circuit breaker 
Itself. A subsequent overload wltt cause the 
circuit bceaker to trip in a shorter time than 
normal. The amount of time delay reduc:tlon 
Is Inverse to the amount of time that has 
elapsed since the prevrous overloed • 
Approximately twenty mlrtute3 b required 
between ovenoads to completely reset 
thermal-Imaging • 

2. The end of the curve Is dE!Wminad by the 
lntem.iptlng rating of the circuit braaJc;er. 

3. With zone-selec:tiv& imedodcJng ON. short· 
time delay utilized, and no restraining signal, 
the maxtnum umestrafned short-time delay 
llma band applies regardless of the setting. 

4. Total clearing Umes shown Include the 
,esponse limes of the trip unlt, the c:il'alit 
bteaker opening, and 1he eX1lncllon of !he 
ament. 

5. For a withstand circuit brealt.er, instantaneous 
canbetumed OFF. See trip curve 613-7 on 
pago 139 for Instantaneous trip curve. See 
tabla oo page 143 for lnslanlsneous override 
values. 

6. Overload indicator IDumihatas at 100%. 

- '------------------& -1CYCI.E ,.. 

... 
: - ½cvcu -.. 

.. ----- -.. " "" ""'"' -, ............ . . , ■ • • • 1 s1.••1 
CURRENT IN MULlll't.ES OF .. 
(lr aLONG•Tll.'IE SETTING a In) 

by Schnelder Eloctrl t 
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PowerPact1111 M-, P- and R-Frame, and Compact™ NS630b-NS3200 Circuit Breakers 
Section 11-Trip Curves 

138 
10/2012 

Micrologic 5.0l§]jP-Frame,!R-FrameJand NS630b-NS3200@ PIK Trip Units Characteristic Trip 
Curve 

CUFIRENTIN IWL TIPLES OF Ir (Ir• LONG-TIie ~Gs lnj 
Mlcrologic 5.0/6.0 A/PIH Trip Units 

f= 
"'"' ...... _ ' . - ---... ... # A • • : s e aal - Short-Tlme Pickup and Pt ON Defay --I= -- Characteristic "'O'lp Curve No. 613--5 -- -- - The tlme..cummt curve Information 

Is to be used for appllcatlon and - - coordination purposes on.ly. - -- Curves apply from -30°C to +60°C - (-22•F to +140°F) ambient - .. - -,. ... temperature. - -.. ... Notes: - -- .. 1. There Is a therma~maglng effect that can ad 
to shorten the long-tme delay. The thermal--

~ 
- imaging elfect comes Into play If a current 

... .. above the long-time delay pickup value exists 
for a ttne and then Is cleared by lhe tripping of 

SHOll'T•,_ a downstream device or the circuit broakef - - - Itself. A subsequent overload wlff cause tho • ... .. 
• u 2 I II 

.. circull breaket to trip In a shorter time lhan .. ,. 
• • normal. TIie amount of time delay reduciion Is 
• inverse to the amount oflfme lhat has elapsed .. . sinoe the previous over1oad. Approximately 

a 4 I twenty minutes Is required between owr1oads • . 
to completely reset thermal-imaging. 

• .. 2 • The end of the curve Is detennlned by the 
inlem.,ptlng nrtJng of lhe c:ircuft breaker. .. ,. 

3. Wrth zon&-selective Interlocking ON. short-
tlme delay utmzed, and no restraining sigl\al, ,. .. the maximum unrestrained sh01t4!me delay . • . . time band applies regardless of the setting • 

4. Total clearing times shown Include the 

~ respon$8 times of the trip untt. the circuit 

8 • bfeaker openil\g, and the 8ldlnctlon d currenL 
w 5. For withstand circuJI breaker, lnstBl'ltaneous 
"' I can be turned OFF. See trip CUM1 613,7 on 
:! page 139 for ins1antaneous trip cuf\/e. See 

I • lal>le on page 1◄3 for instantaneous ovemde ... values • 
8. See Trip Cll!V8 613-4 on page 137 for long-. . time plcicup end dalay trip curve. .. .. .. .. 

¥ , .. .. .. 
.. 

SIIOll'f.TIIIE 
uaa .. 

.. D&AYIIOH .. 
Sf:COtc)S AT tO I l, UGII 

.. , 
... 1.1911 

·" 
., 1.10N . - • - .. 

.m • • • .. .. 
... 
- . 
.. .. --,cvCLE ... 
... ., 
: ---½cvCt.E --- -- -- -"' "' 'l 4~- :, . - ••• ►• - ~ " : ~ • S I t: If 

~RIIBfT Ill IIIJl. TIPl.E$ Of' 1, eur..10>.1111m:cam 
(Ira LONGHIIAES~O irtn) o-t,,gHo.-13-05 

~--- O 2001-2012 Schnelder Eleclric 
All Rights Reseived 

~ Schnelder Eleccrtc 
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PowerPact™ M-, P- and R-Frame, and Compact™ NS630b-NS3200 Circuit Breakers 
Section 11-Trip Curves 

Microloglc s.o~: P-Frame! R-Frame;and NS630b-NS3200~ 'P/H Trip Units Characteristic Trip 
Curve 

MULTlflUS OF Sl!NSOR f!AllNG (In) 
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Mlcrologlc 5.0/6.0 Trip Units 

Instantaneous Pickup, 2X to 15X 
and OFF 

Characteristic Trip Curve No. 613-7 

The time-current curve Information 
is to be used for application and 
coordination purposes only. 

Curves apply from -30°C to +60°C 
(-22°Fto +140°F) ambient 
temperature . 

Notes: 

1. The end of the anve Is determined by lhe 
lnte1T1Jpllng 19Ung of th& circuit breaker. 

2. Total clearing lmles shown lnckJde 1he 
response times of the trip unit, the circuit 
breaker opening. and the extindlon ofcurrenL 

3. The Instantaneous region of the trip rurve 
shows maximum total dearlng timee. Aci2Jal 
c;learlng titnes In this region can vary 
depending on the clrrult breaker mechanfsm 
design and other factors. The actual clearing 
time can be oonsiderably fester then 
Indicated. Coll1act your locaJ sales office for 
adcfitlonal lnfonnatlon • 

4. For a wi1hstand drcull breaker. ln;tant.aneous 
can be turned OFF. See tr1p curve 813-7 on 
page 139for the instantaneous trip curve. See 
table on pago 143 for the lnstar>taneous 
Ollefrid& values • 

5. See trip curve 6134 on page 137 aod trip 
curve 613-5 on page 138forlong-1ima pickup, 
loog-tlme delay, short-time plcl<up and short• 
time delay trip curves. 
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Prod 1c1 Data Sheet 

Technical 
Characteristics 

Shipping and Ordering 

Category 

Discount Schedule 

GTIN 

Package Quantity 

Weight 

Availability Code 

Retumabil"lty 

Count,y of Origin 

Gen~ra•lld O!)lt8'2CJ12 1J:25 05 

0 2012 Schnelder Eleclrlc. All rights reserved. 

LIL36600 
MOLDED CASE CIRCUIT BREAKER 600V 600A 

lg SGWAREC 

List Price $13,949.00 USO 

Availability Non-stodc Item: This Item ls not nonneUy stocked in our distribution 
facility. 

Pun,p Power Breakers MCP-1, MCP-2 & f\,1CP-3 

00941 - Circuit Breakers, Thermal Magnetic. 600 Vac, Current Limiting, Type LIL. UL, 
Unit Mount 

DE2 

00785901717171 

1 

28lbs. 

Non-Stock Item: This item Is not normaUy stocked In our distnbulion facility. 
y 
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1-~_qeR• CURRENT LIMITING CIRCUIT BREAKERS 
[ii Series 2; 3 m,c1 uo s«1es 28, 38 eoo Ampeff Frame at 240,480 and eoo Vac. 3'1JI 
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PowerPact™ H-, J., and L-Frame Circuit Breakers 
catalog Numbering 

!Branch Distribution Breakers 

Catalog Numbering 

J 
I 

L L 
Frmne 

I H H-Frame 
rame 

L L•Frame 

_ S(luareD"' 
N Schneider 

Elec!N: 

2 2P 

~ 
Tetroinations 

J L Lugs LlnvlLOlld Side I 
M LugsLtneSIIM 
P I.Ugs Load Slt111 
F 81JSBat 
A 1-lJne 
S Raar ConnecteO 
N Plug-in 
0 OrawoUI 
K Re\leJ'St I-line 

6 T 250 
I 

Mperaage 

I ooit ilo A l 
100 100 A 
1SO 160A 
250 Z50A 
400 400A 
600 600A 
000 Sw:ldl or 

L I L A<=.,.orySoffilcCoda(SeeTable2) '-----------------i-t.lno'" Pmrs:lng 
Trip Unit - ABC (3P) 

Frame only 

Voltage 

6 600Vao I 

Mlcrologlc"' Etecln>nlc T,rlp Units 

U31 U SlandanS Proledion 
U33 l.SI Standltd PIOledlon 
U43 LSI plus Arnmo!ltr 
044 LSIG !)kn l,mmder 
053 LSI pills Energy Management 
lJ54 LSIG PM Energy M.nag6m&11t 
M37 Magnatlc Ooly (L.-Frame Only) 
M3!I Motor ProteclOr Circull Break.er 
S40 '100 A Molded Ca,o S.VRch (!,,Frame AulOmatic Switc;h) 
S60 600 A Mo1$d Case Switch (L-Framll Automauc Sw~ch) 
F40 400 Al-Frame Only (No Tnp lhll) 

6 C8A(3PI 
1 AS (2P) 
2 AC (2P) 
3 BA (2P) 
4 BC (2P) 
5 CA (2?) 
6 CB (2P) 

! Perform1n1:, Level (ICA) (See T:,b!c I) 
FOO 600 A L•Frame Only (No Trlp Unit) 

Table 1: Interrupting Rating 
UUCSA/NOM 

240Vac '80Vac 600Vae 250 Vcfc1 500Vde2 

0 2Sl<A 181:A 14 kA 20M -
G 65kA 35kA 18kA 20\<A 20kA 

J IOOM 6SM 25 kA 20kA -
L 125M 100kA 50kA 20kA -
R 200kA 200kA IOOkA - -

Thermal-fhgn.uc Trip Unlls 

- Stanclard Fi•ed Tnp Unit (Suilable br reve,se connectioo) 
F06 &O A ti-Frame Or!ly (No top unit) 
F 15 150 A H..f rame Only (No \rip unit) 
F25 250 A J..fn111111 Only (No trip unit) 
T Comptele C1rcuA Break..- (Frame 1- re1TIOV11ble lrip uo,I) 
S15 150 A Molded Casa Switch (H-Frame automallc swilctl) 
$17 175 A Molded case SWltch (J-Framt IIW>mallc &¥.;lch) 
S25 250 A Molded Casa Swtlch (J-Frame elllOmatic swilCl1) 
C 100% Raled ConlinuoUs C,J1J11nl fuijng1 
M71 30 A H.f"rame Mo!or C!rcul Protedor (MCP) 
M72 50 A H.frame Moror Chell<\ ProtetlOf (MCP) 
M73 100AH-F111'1111Mo!Ot Circ;rJltProtedOr(MCP) 
M74 150 A ti-Frame Mot« Circuf!PrllleetOl (MCP) 
M7S 250 A J,Frame Motor Clrcu!I Proleclor (MCP) 
061 500 Vdc 150-175 A J-f rame Molded Case Circuit &ealcer 
082 500 Vdc .200--250 A J-Ftame Molded Case Clrcull 81ea•er 
R 100'1. Reled Condnuous C\Jnenl Rating Camplet• Cira.la Brealcer 

(Frame 1- remDY2blo 111p un~) 

I 100% ra!rngnalld for. 
SP H/J frame. unJt mount only 
3P/4P L-fmne 250 A and 400 A oott mount 
3P L-fr.lme 250 A 11111 <100 A J.-lJne 

IEC 647-1 lctl/les 

220/140Vae 380/4401415 Vac 500/S25Vac 690Vae 

25/2SkA 18/IS"kA 14114 kA -
65/65 kA 35135kA 18/18 kA -

tOMOOkA 6516:ikA 2S/25 kA -
1251125 kA 100i100kA 50/50 kA -

150kA 12S~A 75kA 20AA 

250 Vdct 

20kA 

20kA 

20kA 

201cA 

-

500 Vde-' 

20kA 

20kA 

ZOkA 

20kA 

-
1 250 Vdc: rabngs only availabla with PowetPact Hor J circvlt bramrs wiln lllennaknagneltc trip units (not indudhg MOP), 

i UL 500 Vdc: n1tlngs only available With Pow•rPllC'I J circuit breo~ wlln tnermal-magnelic lrip un;ts /not lnclUdlng MCP). 

' IEC 500 Vdc: rallng orv-, available ort PowatPac;t J.6-aine =~ beilllers. 

8 
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PowerPact™ H·, J., and L-Frame Circuit Breakers 
General Information 

Table 6: Circuit Breakers 

Circuit 8rekar , ~A H-Fr~!!'• - 250AJ-Frama 400 A L.fCrame 
Clrcull 8.raaker Typa HDIHG!'U IHI. IHR JOIJGI.U IJl JJR LDflGIU IU. ILR 
Number or POies 1 2,3 ··- 13 2,3 l3 3,4 
Amperage Range (A) 15-150 70-450 70-400 

240 Vac 25 65 100 125 200 25 &S 100 1i!S 200 25 65 100 125 ·-UUCSAIIIIOM 
.180 Va,. 18 3S i 65 •100 200 lll 35 65 100 200 18 35 65 100 

600Va,; 14 18 2~ so 100 14 18 25 50 100 14 us 25 so 
{!IA rms) 

250 Voc.2 20 20 20 20 - 20 20 20 20 - - - - -
500 Vdc2.l - - - - - - 20 - - - - - - -
220.,240Vac 25 65 100 125 150 25 65 100 125 150 25 65 100 125 

380/415 vac 18 3S 65 •OO 125 18 35 65 100 125 16 3S 6S 100 

Ultimate h~aking capacity 440,4S0Va~ 18 35 95 ' 100 125 18 ~ 65 100 ,~ 18 35 65 100 
(tcu) 500/525V&e 14 10 25 50 75 14 1B 25 50 75 14 1B 25 50 
(l<Arms) 690Vac - - - - 20 - - - - 2.0 - - - -

250Vde1 - - - - - 20 20 20 20 - - - - -
500Vdc1, J - - - - - 20 20 20 2D - - - - -

Sol'YICII blealling capaaty (lcs) %ICU 100"4 100•1. 100¾ 
Insulation VO:taga Vt 750 Va,: 750 Vac 750Vae 
lmpulsa WkhSlantl Vollage V:- 8kVac BWac 8kVac 
Operational Voltago v,, 690Vac 6901/:ic 690Vsc 
S81'150r Ratrno In 150A 250A 400A 
UtJflzatl011 Category - A A A 
Operadons (Open-Close Cy,:tts) 

WflnOUI C\Jnent 

Wdh Current 
Protei::don and Measurement& 

Shofl-drcuit prolection MagnellconlY • • • • • • • • • • • • • • 
TharrnaknagMII~ • • • • • • • a • • - - - -
Elecitonlc • • • • • • • • • • • • • • O\-ertoad/s.'1ort-dlal1t 

wilh neulralproledlon (otr-0.5-1-0SN]S ■ • llfll(e.clion • • • • • • • • • • • • 
will\ ground faun proledion • • • • • • • • • • • • • • 
with zona selecdve tnte."iocidl'Q (ZSl)li • • • • • • • • • • • • • • 

Oi!lf)lay It. V. r, P, E. THO measu,ements / lnle~ed-cunerll 
• • • • • • • • • • • • • • measuromeot 

Front display module (FDM121) a • • • • • a • • • • • • • 
Operaling assisianc:e • • • • I• • • • • I• • • • • 

Optloos Co1.1111er. a • • • • • • • • • • • • • 
Hi510ries and alill'IT\S • • • • a • • • • • • • • • 
Metttlng Com • • • • • • • • • • • • • • 
Oevic-e SblvslC0111rol corn a a • • • • • • • • • • • • 

Oimel\.Slon, I Weight I CoMec:tlons 

Oimensl00$ 3P Heigllt G.4 (163) 7.5(191) 13.311 (340) 
(l/nll Mount) W.dlh 4.1 (104) 4. f(104) 6.51 (140) 
In. (mm) Depth 3.4 (86) 3.4 (86) 4.33(110) 

W•lght 3P - lb. (Kg) 4.8 (7.2} 5.3 (2.4) 13-2(6.0) 

Unit Mount • • a 
I-Uno™ • • • 

Conneeti011s / T erml"1111ons 
Rear Connection • • • 
f'lu!tln • • • 
Drawout . • • • 
Op11onal ~ • .. • 

1 Hand J.frema breakers wiU\ Mfcrologic:• trip units available cinly wI111 3P. Tott HJ, HL and lhe J-Fr.itn,1 2P braakers are 3P 1110dutos. 

2 DC nol ava,lahle ,\0th Po-Pad H. J or Uram a C#CUlt broDkelS wilh Micro:oglc trip unit$. 
1 500 Vdc specific catalog 11urnbers. ungrounded UPS sys~ms 0/'lly. 

• lcs (or 600 A L-trame ora.ilt oreal\ef at 525 VIS 19 AA. 

~ 2011-2012 Schneider Becbic 
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200 

200 

100 

--
150 

125 
12S 
75 

20 

--

• 
-
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

600 A L•Framo 

LOfl.GIU ILL ILR 
3.4 
200-oCO 

25 65 100 125 200 

18 35 65 100 200 

14 18 2S 50 100 

- - - - -
- - - - -
25 65 100 125 150 

18 35 65 100 125 

1a 35 65 100 125 
14 18 25 50 754 

- - - - 20 I 
- - - - -
- - - - -
100% 

750Vac 

8kVac 

690Vac 

600A 

/I 

• • • • • 
- - - - -
• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • a a • 
• • • • • 
• • .. • • 
• • • • • 
13.38 (3-<lO) 

5 .51 (140) 

4.33 (110) 

13.7 (6.2) 

• 
• 
• 
• 
• 
• 

17 
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PowerPact™ H-, J., and l•Frame Circuit Breakers 
Circuit Breakers 

H- and J-Frame Catalog Numbers 

Unit-Mount Circuit Breaker Catalog Numbers 

Table 12: PowerPact H-Frame 150 A UnJt-Mount1 Thennal-Magnetic Circuit Breakers (600 Vac, 250 Vde) with Factory 
Sealed Trip Unrt (Suitable for Reverse Connection) 

FlxedAC lntem,ptlng Rating 

Current Magnetic Trip D IG 
Rating@ 

Standard 40C Standard 
Hold Trip (80%) 100% fffltedl (80%) 100% Ratedl 

Rated Rated 

H•Frame, 150 A, 2P, 600 V11c 50/G0Hz, 250 Vcfe4 

15A l!!OA 750A 140!.26015 HDW01~ IIGL26015 HGL26015C 

20A 3SOA 750A HOL.26020 HDl..26020C HGL26020 HGL.26020C 

25A 3SOA 7SOA KDL2GOZ5 HOUS025C HGl.26025 HGL26025C 
30A 350A. 750A HOL2flD30 HOl..7&03QC HOl.2603D HGL26030C 

35A. 400A BSOA HOl.26035 HOL.26D3SC HGL2603S HGL2G035C 

40A 400A 850A HDL26040 HDL21SlUOC HOL26040 HGUG040C 

45A 400A 860A HDL2G04S HOL26045C HGl.26045 HGL26045C 

50A 400A 8SOA HDL.26050 HDUSOSOC HGUGOSO HGL.2o050C 

60A 800A 14SOA HDL2GOGO HOl.ffl6CC HG:.26060 KGL26060C 

70A SOOA 1460A HDL2i070 HDUS070C HGl..26070 HGL261170C 

80A 800A 1450A HOL2G090 HD~aoc HGL26080 KGU&OSOC 
90A 800A 1450A HDL26090 HDL26090C HGL26090 HOL26090C 

100A 900A 1700 A HOL2&100 HOl.26100C HGL.26100 HGL26100C 

110A 900A 1700A HOL26110 HOL26t10C HGL26110 HGL26110C 

USA 900A 1700A HOLZ6125 HOL26125C HGL26125 HGU6125C 

150 A 900A 1700A Ht>t.2i1SO HD1..261SOC HGUGISO MGL26150C 

tf-Fr11me, 150 A, 3P, 600 Vac 50l60Hz, 250 Vdc 

15A 350A 750A HOL36015 HOU6015C HGL3601S HGLl6015C 

-••A 350A 75tJA HOL3G020 HDL36020C HGL36020 HGU11020C 

ZSA 3SOA 750A HOL3602.S HOL36C25C HGL36025 HGL3S025C 

30A 35/lA 750A HDL.36030 HDL36030C HGL36030 HGL35030C 

>'>A '400A 850A. HOL3603S HOL3603SC HGL.36035 HGL3&035C 

40A 400A 850,\ liOL3&040 HOL36040C HGL.36040 HGL36040C 

45A 400A 850A HDt.36045 tt.Ol.3604.SC HGl..3W45 HGL3604SC 

SOA 400A ,850A HDU&OSO HOL36050C HGL.36050 HGLJ6050C 

. 60A l!OOA 1450A HOL3806D HOl.380GOC HGU6D60 HGL36060C 

70A 800A 1450A HOL.36070 HOL36070C HGl.36070 HGL31S070C 

80A 800A 14S0A HOL38080 KOL36060C HGL360l0 HGL36080C 

90A l!OOA 1450A HDL36090 HOU6090C HGL360f0 HGL.36090C 

100A 900A 1700A HOL36100 HDL36100C HGL3610D HGL36100C 

110A 900A 1700A HOL.36110 HOL36110C HGl.36110 HGL.3&110C 

125A 900A 1700A HOL.36125 HOU612SC HGL.36125 HGU&t25C 

150A 900 A t700A HOL3015D HOUG1SOC HGL3&1SO HGU6150C 

I' s1a1111ar1Hug k.~ AL 150l<D I enno.11 Wlf8 Ra"9'J 14-3.1l AWG Al 01 Cu l 
z UL Listed/CSA Ce,lllled as C'.IITenl tim;Urig Cl/CUii broalcers. 
3 100% rated Circuit breakers taave copper ~.igs and tGn be used With e01>per w~ Oflly. 
' HD and HG circuit breakers aNr true 2-9ole c:t)nstrw1;on. 

24 
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J2 

standard 
(80%) 
Rated 

HJL26015 

HJl.26020 

HJU602S 

l-f'Jl..26030 

HJLZG035 

HJL26D40 

HJt.26045 

HJl.2.6050 

H~ 

HJl.26070 

HJ\.26060 

HJU6090 

HJL.2.6100 

HJL261f0 

HJl.2.6t2S 

HJL26150 

HJL36015 

HJU6020 

HJU6025 

HJUGOlO 

HJl.3G0JS 

HJL36040 

HJL360'5 

HJL36050 

HJL.36060 

HJl.36010 

HJl.36080 

HJL36090 

HJL36100 

HJL36f10 

HJl.36125 

HJl.38150 

L2 

Standard 
100% 100% 
Ratadl (80%) Ratedl 

Rated 

HJLH015C HLL280l!1 HLL28015C 

HJL2&020C HLL26020 Ht.Lffl20C 

HJUG025C HLL28025 HLU6025C 

H.JL2&030C Hl1.2SO30 HI.Ll6D30C 

HJL2G035C HLl.26035 HLL2603SC 

HJL26G40C Hl.L26040 HLL26040C 

HJL2&045C HLL2604S HU26045C 

HJL260SOC Hll.26050 HLJ.260SOC 

HJL26o&OC HLL2GOGO HLL260GOC 

HJL2GD70C HLU6070 HIJ.2G070C 

HJLZ6080C HLl.2o080 HLI.25060C 

HJL26090C HLL26090 HLL26090C 

HJL2&100C HLL2610D HLU6tOOC 

14JL26110C HLL26110 HLL26110C 

HJUi125C HW6125 HLl.2612SC 

HJL261SOC HLL28150 Hll.26150C 

KJL38Q1SC HLL311D15 Ht.L36015C 

HJU6020C HLlle<WI HLI.360ZOC 

HJLl6025C HU..38025 HI.L3ii02$C 

HJU0030C Ht.L36030 HLl.36030C 

' HJU60l5C HLL36035 HLL3603SC 

HJL36040C HI.U6040 HLL36o•oc 

HJJ..361MSC HU.3611'5 HLL36045C 

HJU6050C HLI.JtiOSO HLU60SOC 

HJL36060C HLl.36060 HU360&0C 

ttJL30070C HL.1.36070 HW8070C 

HJL36080C HLL36080 Hll.36080C 

HJU6090C H.LU6090 HLL3S090C 

HJl.38100C Hl.1.36100 HLU6100C 

HJU6110C HLU6110 HLU6l10C 

HJL3612SC 111.1.36125 Hl.l.3612SC 

HJl.301:iOC tfLU0150 HLU61SOC 

a:, 2011-20,2 Sctinelder ElecUic 
All Rigtits Reserved 



PowerPact™ H-, J-, and L-Frame Circuit Breakers 
Trip Curves 

Section 13-Trip Curves 

PowerPact H- and J-Frame Thermal-Magnetic Trip Circuit Breakers 

figure 56: IH-Frame 15-35 A
1
(HD, HG,J]Jl and HL) Thermal-Magnetic Trip 
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PowerPact™ H-, J -, and L-Frame Circuit Breakers 
Trip Curves 

Figure 57: :.H:frame 40-60 Al (HD, HG,[HJ; and HL) Thennal-Magnetlc Trip 
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PowerPactTM H-, J-, and L-Frame Circuit Breakers 
Trip Curves 

Figura 68: I H-Frame 150 A Typical Peak Let-Through Curves ; 
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PowerPactTM H•, J-, and L-Frame Circuit Breakers 
Trip Curves 

Figure 69: !H-Frame 150 A Typical 12t Let-Through Curves I 
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PowerPactTM H-, J -, and L-Frame Circuit Breakers 
Trip Curves 

Agure 74: I H-Frame UL Listed Current-limiting Circuit Breaker! 
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PowerPact™ H-, J-, and L-Frame Circuit Breakers 
Trip Curves 

Rgure 75: j H-Frame UL Ust~ Current-LfmlUn~ Circuit Breaker 
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RICE LAKE SPARE PARTS 

JOB# C1112121 

DESCRIPTION 

CONTROL RELAY 

CONTROL RELAY 

CONTROL TRANSFORMER 

TIME DELAY RELAY 

TIME DELAY RELAY 

CONTACT ASSEMBLIES 

AUXILIARY CONTACT SET 

OPERA TING COIL 

PILOT LIGHT 

PILOT LIGHT 

PILOT LIGHT 

PILOT LIGHT 

PILOT LIGHT 

CONTROL FUSE 

CONTROL FUSE 

FINISH TOUCHUP PAINT 

-
MFG. 

FINDER 

FINDER 

MICRON 

FINDER 

FINDER 

CURTISS WRIGHT 

CURTISS WRIGHT 

CURTISS WRIGHT 

SQUARED 

SQUARED 

SQUARED 

SQUARED 

SQUARED 

LITTLEFUSE 

LITTLEFUSE 

SQUARED 

-
PART# ITEM ID 

56.34.8.120.0050 CRl-X, CR2-X, CR3-X 

56.34.9.024.0050 SLRl-X, SLR2-X, SLR3-X 

BS00BTZ13RBF T-1, T-2, T-3 

88.12 TRl-2, TR2-2, TR3-2 

88.02 TRl-1, TR2-l, TR3-1 

RSC-T600 IC-1, IC-2, IC-3 

RSC-A100 IC-1, IC-2, IC-3 

RSC-C800U120 IC-1, IC-2, IC-3 

9001KM38LL Pll-1, Pll-2, Pll-3 

9001KM38LY Pl2-(1,2,3), PL6-(1,2,3) 

9001KM38LR PL3-1, PL3-2, PL3-3 

9001KM38LW Pl4-1, Pl4-2, PL4-3 

9001KM38LG PLS-1, PLS-2, PLS-3 

CCMR-3 FUl-(1,2,3), FU2-(1,2,3) 

CCMR-6 FU3-(1,2,3) 

PK49SP MCC 
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N.I.S.T. Traceable 

Certificate of Calibration 

Customer: 

Altek Inc. 

1603 East Broadway 

1603 East Broadway 

Contact/ Reference: Karl Koch 
Condition Received: 

0 In Tolerance D Out of Tolerance 

Returned Condition: 
0 In Tolerance 0 limited Qilibration 

0 Inoperable 

0 Reject 

Item: Fluke 787 

Serial/ ID Number: 

Calibration Location: 
0 !CS Laboratory 

Temperature: 

Relative Humidity: 
Date Received: 
Calibration Date: 
Calibration Due: 

Test Procedure: 

Certificate Number 

1306174494 

Pagel of3 

6900052 

0 Customer Site 

23.6 ·c 
38.8 % RH 

6/17/2013 

6/17/2013 

6/17/2014 

ISOPl00 (T.O. 3358•4-1107-1) 

.... C..._t.,,,,._.~~-ll~Ll ......,.wti.tt-,.lllt. 1 .. ..-.t_. .... ...,_, .....,.. . ..... ~ .. 'lh"'-1~f1' r'k1~•-M~jll\ r-~.-.lroM:UtJt 11C•"'"b · • ~AM-illaito,ANSA,/Nalli4,).,ISOUH)C' 

M1...a.,-n...~,.._, .,.,,~ • ...,.flCNIWY, ... ('f~ .iatlt"U:'1'-~•n--~~•---•Nlit.rtd-..l'lot :all=)ft ,._~1Mtt1r.u0fl6r101N~fcl•fllll",t .'t.lNMl~"«NttCW11tutWtttetoi "'• ....... ...._~<t!-•-.,,-~,.,..,.,.11rt•f"C¥ 
c: ... ,,..,..,"""'"'"' , ... ~_tm9tf\._...,.,(.~"'-f•1>flllll~ ..... ef,jt1 • .., ... ..-."'.IW"' •" ~Na.ltOIOft!lt~/1'r,{ ........ ~lllt 1.1-,ra~t1J1•c:No1Nc'~·---"~ ...... v~~~ .... '"" ..... -
... n,o,.li,lt-Ml'f'-'""""'V\U••vOl'Ul•"' af'•,....r:••---J, ......... "'-' ... , ..... ._, 

N.1.S.T. Traceable Reference Standards and Measurement Equipment Used in this Calibration 
ICS Asset /:I 

RS7100 

TS5121 

Item Specification 

OCVolts 

±(0.1% of Reading+ 1 Count) 

AC Volts @ 45Hz 

±(l.2% of Reading+ 4 Counts) 

Certified By 

Model 

fluke5500A 

Fluke 8846A 

Nominal 

360.0000mV 

3.600000V 

36-00000V 

360.0000V 

900.000V 

360.00mV 

3.6000V 

36.000V 

360.00V 

900.00V 

Calibration Due 
Dec-13 
Jul•l3 

Measured 

359.9 

3.599 

35.99 

359.9 

900 

359.2 

3.592 

35.92 

359.1 

900 

Marcus Church 

Name 

H-291 

Trace Number 
593123 

120702 

After Adj. 

Calibration Technician 

Function 

ICSCCN-03 



N.I.S.T. Traceable ~~ Certificate Number 

Certificate of Calibration ~!~J~J:X 1306174494 

t:VANSVllLe. IN • p.812.401.1900 • 1.812.4012472 Page 2 of 3 

Item Specification Nominal Measured After Adj. 

AC Volts @ 60 Hz 

±(0.7% of Reading+ 2 Counts) 360.00mV 360.2 

3.6000V 3.600 

36.000V 36.00 

360.00V 360.0 

900.00V 901 

AC Volts @ 500 Hz 

±{7% of Reading + 4 Counts) 360.00mV 364.3 

3.6000V 3.636 

36.000V 36.15 

360.00V 361.9 

900.00V 905 

DC Current 

t(0.05% of Reading+ 2 Counts) 27.0000mA 26.993 

±{0.2% of Reading+ 2 Counts) 0.90000A 0.896 

AC Current 

±(1% of Reading+ 2 Counts) 

@45Hz 0.90000A 0.896 

@400 Hz 0.90000A 0.900 

@lkHz 0.90000A 0.899 

@2 kHz 0.90000A 0.895 

Resistance 

t(0.2% of Reading+ 2 Counts) 190.000 n 190.1 
l.90000kO 1.900 
19.0000 kO 19.00 
190.000 kO 190.0 

±(0.35% of Reading+ 3 Counts) 1.90000 MO 1.900 
±(2.5% of Reading+ 3 Counts) 19.0000 MO 19.02 

Notes: 

ICSCCN-03 

H-292 



N.I.S.T. Traceable 

Certificate of Calibration 

Item Specification 

Frequency 

±(0.00S'Yo of Reading+ 1 Count) 

Notes: 

Diode Test 

±(2% of Reading+ 1 Count) 

OUTPUT 

DC Current 

±(0.0S% of Full Scale) 

Nominal 

100.00Hz 

1000.0 Hz 

10.000kHz 

2.000000V 

4.0000rnA 

8.0000mA 

12.0000 mA 

16.0000mA 

20.0000mA 

H-293 

Measured 

100.00 

1000.0 

10.000 

2.000 

4.0023 

8.0026 

12.0038 

16.0048 

20.0059 

Certificate Number 

1306174494 

Page 3 of 3 

After Adj. 

ICSCCN-03 
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MOTOR CONTROL CENTER 

DATE ISSUED: 8/12/2013 

CUSTOMER NAME: S&K EQUIPMENT JOB NO.: 
JOB NAME: RICE LAKE PUMP STATION C1111121 

MCCSECTION DESCRIPTION UL FILE# 

1,lA JSERVICE ENTRY SECTION fG-709862 

MCCSECTION DESCRIPTION UL FILE# 

2,2A !MAIN CIRCUIT BREAKER SECTION fU-136407 

MCCSECTION DESCRIPTION UL FILE# 

3 MCC VERTICAL SECTION 3 U-339490 
3A POWER MONITOR SLOT T-961, 467 
3C TVSS EQUIPMENT SLOT T-961, 438 
3E EMPTY N/A 
31 EMPTY N/A 

3M TRl FEED BREAKER U-278, 845 
30 UNIT HEATER FEED BREAKER U-278,774 

3Q SPARE FEED BREAKER U-278, 775 
3S SPARE FEED BREAKER U-278, 782 
3U EMPTY N/A 
3W EMPTY N/A 

MCCSECTION DESCRIPTION UL FILE# 

4 MCC VERTICAL SECTION 4 U-136407 
3A EMPTY N/A 
4E EMPTY N/A 
41 EMPTY N/A 

4M EMPTY N/A 
4Q EMPTY N/A 
4U EMPTY N/A 

MCCSECTION DESCRIPTION UL FILE# 

5,SA !PUMP #1 VERTICAL SECTION IU-339, 488 
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• MCCSECTION DESCRIPTION UL FILE# 

6,6A !PUMP #2 VERTICAL SECTION IU-339, 489 

MCCSECTION DESCRIPTION UL FILE# 

7, 7A jPUMP #3 VERTICAL SECTION IU-339, 487 
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