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P.O. Box 342

S & K EQUIPMENT COMPANY, INC. 1243 Bayou Street

.. When Quality Counts ... Vincennes, IN 47591
- Ph (812) 886-0245

Fx (812) 886-1211

Item 1: Installation (a summary of comments for each proposed submltted item is mcluded 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 11x17 size paper because the
text is not clearly legible on several of -these submitted MCC transmittal drawings.
Catalog cuts are acceptable on 8.5x11 paper.

Acknowledged, Please find enclosed

b. MCC Manufacturer fabrication shop drawings not smaller than 11"x17" paper size shall
be provided for approval and eventually upon fmal approval submitted with as-
constructed drawings. '

. Acknowledged, Please find enclosed

c. Drawing 2 of 10; MCC unit cannot be fully evaluated because the unit height is not
identified, the MCC electrical ratings are not identified to show compliance, and
equipment such as Main Circuit Breaker, TVSS, MCC 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.

Enclosed please find submittal documentation from Square D. Once MMC line-up is
received, we (S & K) will up fit to meet specific project requirements. This is why there
are two sets of MCC drawings.

d. Drawing 5 of 10, Rung 503, Verify and correct as required. The shop drawings identify
isolation contactor "IC-1", but there are no "IC1" isolation power contacts located in the
480 Volt power circuit wires SL1, 5L2, and 5L3 as shown on contract drawing E-603. Are
the 480 Volt contacts for "IC1" 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 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 seﬁarare layer within the Auto Cadd file and was
inadvertently omitted during plotting. We apologize for this oversight.

.- The start delay relay (TR-1, TR-2 & TR-3) will be field adjustable. However we would
recommend a time delay of 10 seconds to avoid any fault starts.
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. e. Drawing 5 of 10, Rung 510; Verify and change timing relay label from "TR2-1" to "TR1-
s g8

Duly Noted & Amended

f. Drawing 9 of 10, Rung 910; Verify and change left timing relay label from "TR3-1" to
"IR3 2%,

Duly Noted & Amended
g. Drawing 9 of 10, Rung 916, Verify and change "PL1-5" to "PL3-6".
Duly Noted & Amended

h. Drawihg 9 of 10, Rungs 917 thru 919 . Change equipment labels from Pump No. 1 labels
so they correspond to Pump No. 3 labels as follows:

- “Contact "CR1-3"to "CR3-3"

- Contact "CRI-6 to "CR3- 6"

- Contact "CR1-7"to "CR3-7"

. - Contact "CR1-8” to "CR3-8"
o - Contact "SSRV-1 to SSRV-3”

Duly Noted & Amended

i. Submersible Pump Thermal-magnetic molded case circuit breaker comments:
(1) Molded case circuit breaker is identified to be "Country of Origin.... 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 S;ruare D. Enclosed please find
updated catalog cut sheets from the CY2012 catalog.

(3) Circuit breakers must be coordinated with the actual pump and SSRV 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 thermal-magnetic molded case circuit breaker is electrically _
i acceptable, But is it the most current product offered and does this equipment comply
. _  with the Buy American Act?

The proposed breaker is a current production product for Square D. Square D product
is manufactured all over the world with strong US manufacturing influence.




. . 1 Isolation Contactor IC-1, IC-2, and IC-3; Contactor is acceptable, but note Comment d .
above which identifies the IC's power contacts are not shown in their respective .
elementary control dnagrams

Duly Noted & Amenlded
k. Control Transformer T—i, T-2, and T-3. Acceptable, Code A.
Acknowledged

1. Circuit Breaker - Square D Declaration of conformity; ﬁcceptable EXCEPT see review
Comment in above regarding The Buy American Act. :

See Previous Comment

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. The parent company is located in
Italy. The control and timer control relays appeat to be manufactured in Europe.
The Finder company has a subsidiary office located in U.S.A. (Georgia) . Do
these relays méet the Buy American Act?

(2) 56 Series relay : The options are not identified and cannot determine
compliance with Section 26 24 19.00 40, Paragraph 2.6.6.3. Assume that this is
for the 120 VAC control relays, but identify which relays for which this data is
intended.

Duly Noted & Amended

(3) 55 Series relay: The options are not identified and cannot determine
compliance 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 shall be provided with hold-down clip to comply )
with Section 26 24 19.00 40, Paragraph 2 . 6.6'. 3. x

. Hold down clips shall be provided for all plug in relays

m. Pushbuttons; Code C, Acceptable, except as noted as follows:
@) Independent information search on the internet identified that this pushbutton S
Country of origin is Mexico. Does this equipment comply with Thc Buy '
American Act?

H-5




(2) Appropriately labeled escutcheon plates (legend plates) must be provided with
each pushbutton.

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

(1) Independent information search on the internet identified that this pushbutton’
Country of origin 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 2.6.6.2.

Pilot lights shall be LED lamped with associated required lenses for proper
visibility. : i i

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

The proposed Finder relays are manufactured abroad. We have researched several
manufactures and have found none that manufacture relays, bases and or pilot lights
within the United States. Should the Corp be able to provide information otherwise, we
would appreciate the sharing of information.

0. Terminal Blocks; Code A, Acceptable .
Acknowledged

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

- The proposed power supplied is manufactured 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 manufacturer. Unit presumed to have been coordinated
with pump manufacturer to satisfy the requirement for SECTION 22 11 23. 00 10,

Paragraph 2.3.6 . Also presumed that the Contractor has selected sensor and control
cables which will be operable suitable for the application.
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. The ABS Sealminder® is the pump manufacturer’s supplied and recommended seal
monitoring module. This device offers proper protection and monitoring for moisture
within the various detection chambers in the complete pumping unit..

s. Level Transducer; Recommend Code C, Acceptable with the following comments:
(1) Process and compensated temperature ratings are acceptable.
Acknowledged

(2) 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.

Transducers to be provided with 500-feet of cable length. Contractor to field
verify and advise should the length need to be adjusted based upon routing of
conduit and field 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
. protecting the device from mildew and moisture. The device does not need to be
in a controlled environment. Bellows will be factory mounted with the control
cabinet near the transducers termination points.

(4) Cable hanger accessory is acceptable.
Acknowledged

(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?).

Transducer level control and monitoring will be through the Allen-Bradley
PLC. The level will be monitored and displayed through the Automation Direct
Human Interface Screen. Based upon field adjustable set points the pump will
cycle 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 manner.

Pump moisture and thermal monitoring will also be through the mdmd’ual
associated PLC.

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

. Duly Noted & Amended

Item 3: Field amplifiers: Code E . No information pmwded Are any field amplifiers needed or
proposed?




. 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 nor 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
Automation small logic controllers and the EZSeries Color Panels are recommended for
Code A, Acceptable.

Acknowledged

b . What is intended for thé mating transceiver for level indicators LI-101, LI-102, and
LI1-103?

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

devices are required.

Item 7 : Submersible Pressure Transmitter (Product Data): Recommend Code C, resubmittal is
required 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

d. 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 and display each individual
sump level within a 10" of a foot. 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 Indicator as called for in 40.95. 00-5 2.3.1. The functionality is greater thru
offering friendlier control and 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 i

Item 9: Enclosures: Recommend Code E, not acceptable as noted as follows:
a. MCC fabrication, materials, and ratings not submitted.

So Noted & Amended

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

. submitted.

By Others
¢. None of the other pumping station building enclosed equipment has been submitted.
By Others

Item 10: Metering and Sensor 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 f or 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 contactor " I C-1", but there are no "IC1" isolation power contacts
located in the 480 Volt power circuit wires SL1, 512 , and 5L3 as shown on contract

H-9




. drawing E-603 . Are the 480 Volt contacts for "IC1" 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 TR1-1? 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 510; Verify and change timing relay label from "TR2-1" to
tITR‘l'_z?}. )

¢. 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 “PL1-5" to PL3-6”

e. Drawing 9 of 10, Rung 917 thru 919 Change equipment labels from pump No.. 1 labels
so they correspond to pump No.3 labels as follows:

* Contact "CR1-3" to "CR3-3"

* Contact "CR1-6" to "CR3-6"

* Contact "CR1-7" to "CR3-7"

* Contact "CR1- 8" to "CR3-8"

+ Contact "SSRV-1 to SSRV-3"

See Previous Comments

. Item 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 11 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 hanger 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 Previous Comments

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

So Noted & Amended




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

Complete Operational & Maintenance manuals shall be provided at time of shipment.
Should a preliminary (less as-builts) be desired for review, please advise accordingly.

Note: Although a few of our minor components are manufactured abroad, we do not see this
interfering with 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 in Southern Indiana.

Note: We will require notification that our proposed service entrance cabinet/section is as per
current Ameren Illinois requirements and acceptable for this specific installation.




-, Having communication issues?

Model 6 intelligent MOtdrCzohtro!'Ce'nté"rs helps
you communicate on all standard platforms!




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 (MCC)
offers solutions to address your questions.

= How do | eliminate the cost of field wiring hundreds of I/O points?

* |s there a way to streamline troubleshooting?

How do | predict unscheduled downtime?
» Do procedures exist for proper wire labeling and documentation?
s Can | utilize an existing PLLC 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 /O or a network solution, Square D
Model 6 iIMCCs can deliver the integrated package while reducing
acquisition, installation, and cornmissioning costs.

H-13
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Network communication protocols of your choice
CANopen, DeviceNet, Ethernet,
Modbus”, 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 /0. The network of your
choice creates a common thread for a variety
of moter 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 I/0
communications significantly reduces the
amount of tedious wiring that would normally
be required for a hard-wired /O 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. Cur 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:

s Rermote monitoring capability

¢ Beduced downtime and system interwiring
e Control to every bucket

» | ower commissioning costs

* Flexible configuration

= Cabling system compliant to applicable
standards. DeviceNet solution is
Open DeviceNet Vendor Association
(ODVA™) certified.

TeSys™ T Motor Management Controllers

Delivering effective protection and control
functions to minimize production shutdowns.
Configurable functions include overoad/
underioad, phase loss/imbalance, stall, jam,
zero sequence ground fault, restart delay

timers, and PTC thermistor inputs. Completely
open, TeSys T controllers can be incorporated
in all industrial communication protocols
available: CANopen, DeviceNet, Ethemet,
Modbus and PROFIBUS.
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& 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
installation 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.

PowerPact”™

electronic motor

circuit protector

The PowerPact

MCP offers simple ' 5

SRRt ey Structural integrity.

more reliable start- ’

ups, better prOtaCtion The Strong} durabb Square D Mode; 68iMCC

and a complete structure reflects a commitment to quality

adjustment range for unsurpassed in the industry. The welded side

your motor starters. frames and
oversized
channels

Cast metal handle establish

An industry-exclusive the

feature, more rugged structural

than composites, the ruggedness

metal handle clearly to meet

indicates disconnect the mos“[

status, including demgnc!mg

a “tripped” circuit applications.

breaker. W

H-15




Altivar™ AC drives

Featuring highly expandable /O, 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™ T motor management controlier

The innovative TeSys T motor management
controller product offers the greatest degree

of flexibility for selecting the amount of

motor protection, control and autornation

you require. Fully 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.

S




The right information. At the right time.

Square D" Model 6 iMCC

Streamline troubleshooting and maximize uptime by incorporating “intelligent” components and cabling solutions into your
mator 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 ciagnose 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.

i A

POWER-ZONE™ Communications.

Low Voltage 5
Metal-Enclosed Advancements in
T I SN system designs and

the inteligence of
diagnostics opens
a whole new worid
to communication
beyond basic start
and stop functions.
Control automation
trends dictate that

Industry more intelligence
is distributed on
the plant floor. The

Model 6/MCC kb i

interface now has
more processing
power and provides
business information
on the enterprise level.

Instrumentation
Sensors, Actuators
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Delivering a basic hard-wired I/O solution.

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

Basic hard-wired I/O 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.

s

Flexibility Efficiency Accuracy Versatility
Choose various Basic solutions All connections You select the
distributed allow automation and wire harnesses choice of CGPU and
I/0 configurations integration capabiiities  terminate to pull-apart /O styles for the
with unit mounting without complexity. terminal blocks system that meets
or full section Electricians and to reduce errors. your needs. Options
mounting options. technicians can Complete factory range from the high-
easily perform their testing ensures end, full-function
functions without meticulous guality PLC designed for
additional training control, high-performance
due to the familiar industrial applications
construction and to the more cormpact
equipment, mid-range device.

The choice is yours,

H-18
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>> Achieve a new level
of intelligence.

For more information on how our intelligent motor control centers
can integrate into your communication protocol of choice, visit
. www.schneider-electric.us/gofiMCC or call 1-888-SquareD.

. Schneider Electric USA, Inc.
1415 S, Roselle Road
Palatine, IL 80087
Tel: 847-397-2600

Fax: 847-925-7500
www.schnelder-electric.us

© 2011 Schneider Electric. Al rights reserved. Altivar, Modbus, PowerLogic, PowerPact, Power-Zone, Quantum, TeSys, Square O, and the D-in-a Square 1ogo are trademarks or registered
trademarks of Schneider Blectric or its affliates in the United States and other countries. Other trademarks used herein are the property of thelr respective owners. 998-4775

Dogument Number 8998EBR0001 RO5/11 ' July 2011
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Q2C Number: 30736390

Quote Number: 3 Revision Humbor: 0

Project Name: RICE LAKE SWITCHBOARD e Quote Name: REVISED 1/15/11

Item
No.

Qty.

Motor Control Center Bill Of Material (Sq D)

Catalog Number / Details

006-00

007-00

1

Designation: MCC1
SQUARE D STANDARD QED SWITCHBOARD
QED Switchboard

Square D Power Style Standard Switchboard

Designed and Tested in accordance with:

UL BE1/NATIONAL ELECTRIC CODE/NEMA PB-2

System Voltage - 480Y/277V 3Ph 4W 60Hz

Source Description - Maln Is Remota

Systern Ampacity - 1600A

Bussing - Aluminum Plated w/Tin 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

Lineup 1 BTU: 5614

Dimenslons

1 - 36" Wide Section(s)

1 - 36" Deep Enclosure(s)

Dimensions: 36.00"W X 36" Max D X981.5" H
Approximate Weight: 865.00

Incoming Requirements

UL Dead Front

Entry Point: Right of Lineup Through the
Bottomn

Hot Sequence Utility: Ameren

PT Provislons Required

Estimated Ship Days (ARO): B0 Working Days

Designation: MCC1
Model 6 LVMCC
Model 6 MCC - Industrial Package

System Voltage: 480Y/277V 3PH 4W 60Hz

Max Avallable 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 Horizontal Bus

Class 1 Type B Wiring

20" Deep Construction

42kA Bus Withstand Rating

Vertical Ground Bus, Tin Plated Copper

White interior

Neutral Bus Minimum Drops per Lineup

Master Nameplate Engraved with Black
Surface/White Letiers

Standard Exteror Paint ANS! 49

Equipment Mounting Helight 72"

Manual Vertical Bus Shutters

Fishtape Barrier

Unit Nameplate Engraved with Black Surface/

QUOTATION
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PAGE3 OF 3

Q2C Number: 30736399 Quote Number: 3 Revision Number: 0
. Project Name: RICE LAKE SWITCHBOARD et : Quote Name: REVISED 1/15/11
Item
No. Qty. Catalog Number / Details
White Letters
Rodent Barriers
Engineered To Order (ETO)

4 - Section(s) with no Vertical Bus

2 - Sectlon(s) with 600A Tin Plated Copper
Vertical Bus

DIMENSIONS AND WEIGHT

Dimensions: 170.00"W X 20"D X 94.5"H
Approximate Weight: 4500.00 Ibs / 2041.20 kgs

INCOMING

Incoming Connection: Cable

UL Service 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 MTW Control Wire (Metering)
Power Meter PM820 w/ Display
FEEDERS

1 - Compac 6 Circuit Breaker Branch Feeder
35A

B65KkA Interrupting Rating
3- mpac 6 Circuit Breaker Branch Feeder

65KA Interrupting Rating
MISCELLANEOUS DEVICES

3- 72" H x 35" W Emply Mounting Unit
(1) MOUNT 600A BKR TOP LEFT SECT (TAGH:
8998-19)
8 - 12" Empty Mounting Unit
1 - Surge Protection Device
2 - 6" Empty Mounting Unit

Estimated Ship Days (ARO): 25 Working Days

008-00 6 PK40SP
GRAY SPRAY PAINT
Markings:
DO NOT ship by air, Call CIC in Florence Ky to have Q2C
routing updated.
~GUOTATION ; g PRINTED 11/16/2011 223:00 BMA
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E PowerLogic® PM800 series
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Compact power, energy and power quality meters

The Square D® PowerlLogic® PM800 series power meters combine accurate,
3-phase energy and power measurement with data logging, power quality analysis,
alarm and J/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, utility netwarks or critical
power environments. Facility and operations personnel will benefit in reducing
energy-related costs while avoiding power quality conditions that can reduce
equipment life and productivity.

PowerlLogic® 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 Powerl ogic 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 EN501860 international
power quality standard.,

Disturbance and harmonic analysis

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

Energy metering, cost allocation and sub-billing

Upload metered energy values to software to support utility bill verification, contract
optimization and cost aliocation 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 malfunction or poor energy inefficiency. Verify that power distribution and
mitigation eguipment is operating reliably and within specified tolerances.

Integrated utility metering

Read energy pulses from other water, air, gas, electric, or steamn {(WAGES) meters.
Automatically aggregate and convert pulses to energy units for upload to energy
management software.
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1 Features

Cosi-effective, modular design

. P ORI g Standard features include a range of 3-phase power and energy measurements, total

accounting and bitling

harmonic distortion (THD) meatering, one R5-485 Modbus communication port, one
digital input, one KY-type digital cutput, 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, 1/0O 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-visibility display
Optional integrated or remote LCD offers mulii-phase measurements, summary screens,
bar charts, intuitive navigation and selectable languages.

Operations management including
engineering, planning and maintenance
High accuracy measurements

|EC 62053-22 class 0.55 and ANSI C12.20 Class 0.5S 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/swell) 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 alarms on over 50 definable power or I/O conditions. Use boolean logic to
combine up to four alarms.

Power mitigation and main power

disiribution equipment Expandable /O

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 Madbus serial ports and one ethernet port. Use the RS-485 port on the 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 dispiay adapter option offers an
additional RS-485/RS-232 port.

Iniegrated network comprising corporale intranet, Inlernet, serial, dialup or wireless connections

Processes, fines, machines of equipment
Panel-mount mefer with inlegrated display. ~ DIN-rail mounted meter with remote display option, including adapter, cable and display.

I vz Pvia00 series appiicaton within 2 Power ogic® system
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A. Meter wilh infagrated-display paned, mounted into square cutout,

B. Meter with integrated-display refrofit into existing 4° round metsr cutout,

C. Meter unit side view showing mounting depth with and without option modules,

D. DIN rail mounted meter unit with optional remole display package, including
display adapter module, display cable and display module. Three cable length
options are available.

SUMHARY  3-PHASE

480 . o
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1506890 .
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2 e 20

Front panel display showing function selection butions and 3-phass voltage,
current and power summary display,

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
clips 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 rail 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 limits, the meter unit can be mounted inside the slectrical 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
display can be transierred 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.

Input(s)
Voitage inputs

Specifications

347 direct V ac line-to-neutral, 800 V ac direct line-to-ling,
up t0 3.2 MV with external VT/PT

Metering over-range  50%
5 Mohm

45 to 87 Hz, 350 to 450 Hz
0.01 Hz @ 45-67 Hz
0.01 Hz @ 350-450 Hz

Neminal full scale:

Input impedance
Frequency range

Current inputs
TAorbAac
5mAto 10Aac

Nominal current

Metering range

Withstand 15 A continuous, 50 A for 10°s per hour, 500 A for 1 s per hour
Load/burden < 015 VA
Impedance < 0.1 0hm

Control power

11510 415 V ac £10% at 45 to 67 Hz or 350 to 450 Hz
12510 250 V dc +20%

Cperating range

Load/burden 15 VA (ac) or 10 W (dg) with ail options
Ride through 45 ms at 120 V ac or 125 V dc
Front panel display

The unique, anti-glare backiit white LCD can be easily read in exireme 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 8-line display offers summary screens that simultaneously presents up

to 4 concurrent values, including power and energy values, /O ¢onditions or alarm
status. For example, all thres voltage or current phases plus neutral can be quickly
reviewed at one time. Bar chart displays graphically represent system loading and
/O conditions. Historical and active alarms are displayed with time stamping.
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Current total harmonic distortion display

Alarm display showing active alarm

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 meler offers a range of high-accuracy
instantaneous RMS, power, demand and energy measurements suitable for
real-time monitoring, energy management and sub-billing purposes,

Accuracy
% 0,075% reading + 0.025% full scale

Measurement

Current; per phase, neutral, min/max
Current demand; present, peak, predicted?
Voltage (line-line, line-neutral): per phase, + 0.075% reading + 0.025% full scale
min/max, unbalance
Power: per-phase, total + 0.15% reading + 0.025% full scale
Power demand: present, peak, predicled*

IEC 62053-22 0.55 (real), IEC 62053-23
Class 2 (reactive). ANSI C12.200.58

+ 0.002 1o 0.5000 leading and < 0.002 to
0.500 lagging

+0.01 Hz at 45-67 Hz,

+0.01 Hz at 350-450 Hz

Energy: real, reactive, apparent, infout®

Power factor: true and displacement, per
phase, total, min/max®

Frequency: present, min/max

1 Selectable block, sliding, or thermal demand caleulation mode with intaimal or external (via digital input)
demand synehronization.

2 Contigurable acoumulation mode, triggarable: from digital input.

IFull scala = 104, Add 0.006% (Temparature -25°C to upper limit error for temperatures below 25°C)

4 Full scale = 800V, Add 0.001% (Temperature -25°C to uppar limil eror for temperatures belaw 50°C).

5 Full scale = 120V x 104, Add 0 006% {Temparature -25°C 1o upper fimit error for temperaturas below 25°C).

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 fo the 31st
harmonic for the PM820, up to the 63rd for PM850 and PM870.

» Waveform capture {PM850 and PMB70); triggered manually or by alarm,
3-cycle, 128 samples/cycle on B user configurable channels, manual or
alarm-triggered initiation.

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

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

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

Use Powerlogic® System Manager™ or Powerl ogic® ION Enterprise v.5.6
sofiware fo upload and plot PMB50/PMB70 waveforms to analyze conditions.
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Meter trend log with foracasting, viewed using PowsrLogic® System
Manager™ softwarg.

Bottom view of PMBECC Ethemet communications module and main meter
unit, showing Ethemet and RS-485 communication port connectors and
configiration switches.

Onboard data and event logging

Data is stored in nonvolatile onboard memory, increasing the reliability of critical
information used for billing and troubleshooting by eliminating data gaps that can occur
due to network 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 time of energy, I/O and demand resets,
firmware downloads, power outages and option module changes.

= Alarm log (all models): records all user-defined alarm conditions with dateftime
stamping to 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 fo three user-defined shifts per day.

= Customizable data logs: One on PM820, three on PM850 and PMB70. Each log can
record up to 96 user-defined parameters.

= Trend logging and forecasting (PM850 and PMB70): 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. Stiatistical
summaries available for hours and weeks.

Logging capacity is 80 kB for PM820, and 800kB for PM850 and PM&70. 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-installable expansion modules will add more digital
and analog IO as required. Up to two expansion modules can be installed per meter
(including logging or communication 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/
demand calculation capabilities of the meter. Pulses from multiple inputs can be summed
through a single channel.

Type Input / output Specifications
Standard 1 digital KY 610220V ac £10 % or 310 250 V dc 10 %, 100 mA
(meter unit)  output maximum at 25 °C. 1350 V rms isolation

1 digital input 20 to 150 V acfde £10 %, < 5 mA maximum burden
PMBM26 2 digital relay 6to 240 V ac or 6to 30 V dc, 2 A rms, 5 A maximum for
option outputs’ ) 10 secondsfour

€ digital inputs 20 to 150 V ac/dc, 2 mA max., 24 Vinternal supply: 20

to 34 V dc, 10 mA maximum (feeds 6 inputs})

PMBM2222 2 digital relay 610240V acor 61030V dc, 2 Arms, 5 Amaximum for
option® outputs * 10 seconds/hour

2 digital inpuis 20 1o 150 V acfde, 2 mA maximum

2 analog outputs
2 analog inputs

4 to 20 mA de into 600 ohms maximum
Adjustable from 0 to 5 V dc or 4-20 mA dc

1 Endurance: 5 million operations, 25000 commutations at 2A 1 250 V ac
2 When using two PMBM2222 modules the temperature should not exceed 25 °C,
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Alarm and control functions

Owver 50 definable alarm conditions with 1 second response time can be used to log
critical events or to perform control functions. Trigger on over or under conditions on

any measured parameters, phase unbalance, digital input changes and more. Multiple
alarms can be defined, with each alarm individually configured with pickup setpoint,
dropout setpoint and delay. Each alarm can be assigned one of four priority classes.
Assign multiple alarms 1o a single quantity to create alarm levels. Assign different actions
based on the severity level of the alarm. Use alarms to trigger waveform recording, data

Meter alarm summary report viewed using PowerLogic® System Manager™ software.

'ﬁ.@t&'ajg:‘eni

logging or to control digital outputs.

Boolean alarm logic (PMB50 and PMB70 only) increases flexibility by allowing the
combination of up to four cther alarms using NAND, AND, OR, NOR and XOR functions.

Communications

Multiple simultaneously operating cammunication ports allow the meters to be used
as part of a power and energy management system and interface with other

autornation systems. Captured waveforms, alarms, billing data, and more can be
uploaded to software for viewing and analysis. Option modules offer a choice of
communications slandards.

* Standard RS-485 port (on meter unit): 2-wire connection, up to 38.4 kbaud, Modbus
(ASCIl and RTU) or JBUS protocol.

* PMBRDA display adapter module: offers a second RS-485/232 port, 2- or 4-wire,
Medbus (ASCI and RTU). RS-485/232 port is disabled when a PM8ECC
module is on the same meter

s PMBECC Ethernet communications card: 10/100 Base-T UTP port supporting
ModbusTCP/IP communications. Full-function embedded web server providing

Bt asr mr

Example instantaneous readings web browser screen served from the PMBECC
ethernel communications card.

standard web browser access to meter data, and the ability to email on an alarm
from the host meter. RS-485/232 port, 2- or 4-wire, Modbus (ASCI| and RTU) master
port providing Ethernet-to-serial line gateway functionality. Supports Transparent

Ready - Level 1 (TRE) functionality.

Software integration

Integrate within Powerlogic® facility-level or enterprise-wide power and energy

system diagram with multiple real-time matering points.

management systems. Real-time data and data logs stored onboard can be
automatically retrieved on a scheduled basis for analysis at the system level, Compatible
with Powerlogic® System Manager, PowerLogic® ION Enterprise®, Powerl.ogic® Tenant
Metering Commercial Edition, and PowerlLogic® PowerView™ software,

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

Special features
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 Specification .
Waeight No options, no display: 0.5 kg (1.1 Ib.) With integrated display 0.6 kg (131b.)
Standards Europe: C€ as per IEC 61010-1 protected throughout by dotible insulation. US and Canada: UL-listed par ULS08, cULS08
Operaling temp, Meter. -25 °C to 470 °C, Display. -10 °C 10+50 °C, Temperature darating may epply with reimote display and multiple option modules.
Sea PMBECC Installation Guide
Storage temp. -40°C 10 4+85°C

Relative humidity
Altitude

Poliution degree
Installation category

Dielectric wihstand

IP degree of protection

Immunity

Emissions

5 to 95% at 40 °C (non-condensing)

3000 m maxirmum,

2

!I.!. for c_iiatribution systems up to 347 Vac line-lo-neuirsl / 600 Vac line-lo-line
As per EN 61010, ULE0B

As per |EC 60529 IP52 front display, IP30 meter body

ESD; IEC 61000-4-2 Level 3, Radiated: IEC 61000-4-3 Level 3, Fast transients: IEC 61000-4-4 Level 3, Impulsa waves: IEC 61000-4-5 Level 3
Conducted: IEC 61000-4-6 Level 3, Magnetic field: IEC 61000-4-8 Level 3, Voliage dips: IEC 61000-4-11

Conducted and radiated: ¢€ industrial environment / FCC part 15 class A EN 55011, Harmionics: 1EC 61000-3-2, Flicker: |EC §1000-3-3
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www.powerlogic.com

Features and options

R
PM820

MBS0 - PMB70

Ordering Information

Part Number

1 On-board and optional digital inputs can be used for on/olt status manitoring or for putse counting
2 On-board digital output is KY type, optienal digital cutputs are relay type

Schneider Electric - North Amerizan Operating Division

295 Tech Park Drive
LaVergne, TN 37086
Tel: 866-465-7627 Toll Fres

‘owertagic.wm

a brand g

Schne{der
Electric

Document# 3000BROT10  Navember 2007

As standards, specifications and designs develop from time, always ask for confirmation of the information given in this
publication, PowerLogic, ION. ION Enterpriss, Transparent Ready and Modbus are either trademarks of registered rademarks
of Schneider Electric or ils affiliates. Other marks used herein may be the property of their respective owners,

D
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Installation PM with integrated display PM870
ez ;
Fast instaliation, panel or DIN mount, ] = El PM with remote display PM820RD | PMESORD | PMB70RD
ntegrated o remote display PM unit only, no display pme2ou | PMasou | Pmaezou
Front panel display (optional) PMBECC Ethernet communication card PM8ECC
Backlit LCD, multilingual, bar graphs | ] = Rermote display adapter alone! PMBRDA
. Remote display kit inciudes remote display, PMEBRD
LSV S Rt e adapter and 10' cable (3.04m)t
9-phasa voltage, current, power; demand, - - > RJ-11 thru door 12 cable extender for PM800 RITIEXT
energy, frequency, power factor
™ PM800 Mounting Adapter for CM20C0 PMEMA
PMB00 gasket for analog 4' round cutout PMBG
s - - s 2 digital outputs (releys), 6 digital inputs PMBM26
Harmonics: individual, up to <h| 63 63 2 digital oupuls (relays), 2 digital inputs, 2 PMEM2227
Waveform recording standard | enhanced | | analog oulputs, 2 analag inputs
ENS01680 compliance evaluation ] 3 Cabie for remota display adapter 1.25 m (4 ft) CAB4
Disturbance (dip/swell) monitoring " Cabie for remote display adapter 3.65 m (12 {} CAB12
Data and event logging Cable for remole display adapter 9.14 m (30 it) GCAB30
Standard memory capacity 80 kB 800 kB 800 kB 1 RS-4B5/232 port s disabled whien a PMBECC module is on the same meler.
Min/max log L} L n
Maintenence, alarm and event logs a = u
Billing (energy, demand) log | | ]
Energy per interval [ | | [ ]
Customizable data logs 1 3 3 FROST & SULLIVAN
Trending and forecasting E] [} R T S N i e . T e LT SR
ST # North American Frost & Sullivan
Timestamp resolution in seconds 1 1 1 Award for Product Innovation
Digital and analog Inputs/outputs .
. Jigital inputs (standard / optional)’ 1/8 1/8 1/8 “The 2007 award recognizes Schnolder Electric for its technoiogical advancements and
- : . wide product range in the field of power quaiity (PQ) and enesgy managemenl solutions.
Digha oulpits (standard / optionsl)? s 14 1A I Tota, hs is the fouth award thal Schoeider Electric has received fom Frost &
Analog inputs (standard / optional) 02 0/2 o2 Sullivan In recognition af achievaments in this arena.” — Prithi Raj, Frost & Sullivan
Analog outputs (standard / optional) 0/2 0/2 o2 b o
Alarms and control
Setpoint response time, seconds 1 1 1
Single & multi-condition alarms 2 L] pm‘l_ogc. ION.
Boolean alarm logic . Power Measurement and its ION products were tecanly acguired by Schnelder Eleetrc
Communications and iniegrated within our Powerlogic® range of software and hardware, creating the
world's largest line of energy and power management solufioas.
RS-485 port 2 wire (onboard) .
4 wire (with remote display)
RS-232 with remote display
Ethernet port
Modbus TCP through Ethernet port . . sp‘
optional (requires PMBECC)
Embedded web server
Ethernet to RS-485 gateway

© 2007 - Schnsider Electric - All rights reserved
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e Enhance system
protection and reduce
equipment damage.

Surge Protection System 160 kA

Surgelogic™

Surge Protective Deavices
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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 (o 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 1o be the main sources of power disturbances. Howsver,

the overwhelming cause is actually equipment, such as motors and appliances,
turning on and off. Even simply switching lights on and off will 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 s Capacitor bank
» X-ray generators o \Welders switching
* AC chillers * Laser printers * Pumps

= Production machinery » Coplers

Location variables that increase the risk of external transients

= Regions of high lightning activity

= At the end of a utility line

¢ On a transmission line downstream of industrial facilities
+ At a higher elevation than surrounding structures

« |n an open, rural location

B L L T e e T T e LT R LT ]

[ Internally and externally mounted surge protective devices
M Retrofit or new construction
M Lowlet-through levels

M Highsurge ratings
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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 Surgelogic line provides a SPDfor every need.

Each Surgelogic SPD is designed, tested, and manufactured in-house, confinming
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 unnecessarnly 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 world 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 impreving 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
M Modular construction for ease of maintenance

M Thermal fusing

4 200 kA short circuit current rating
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Expertise that drives 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

vour customers will receive superior surge
suppression. We've dedicated extensive
resources to advance the power quality
industry, including:

* Understanding the effects of transients and
lightning on power systems

* |nvestigating 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

a Schneider Electric lighting generators
test Surgelogic SPDs in real-world systems
and situations,



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® C6241 standards. These range from transients of the highest level of severity at service entrance
switchgear and switchboards (Category C) to distribution panelboards or switchboards (Category B).

Panelboards

NQ |
ﬁ I
Busway

-Line It

Motor Control Centers
Model 6

N PSS (M
Switchgear
Power-Zone™ 4

S

i I-Line

OEM iInternal Kit

IMA SPD

Surgelegic 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 directly 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 reliabifity, and fully tested and ceriified as specified by UL
1449 Third Edition, UL 1283 and UL 67, UL 8321, 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 well as a variety of other
applications.

Surgelogic retrofit: Internal and external SPDs

Retrofitting SPD units into I-Line]” QMB, MCC, and Busway applications is simple.
The QMB fusible switch, 8" 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 periormance 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. Surgelogic external SPDs are designed 1o be used aione

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 Surgelogic 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 functions, dry contacts, and surge
counter come standard on all internal, EMA, and EBA products. A remote monitor
is an available option as well.
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Modular makes it easy.

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

All Surgelogic modular devices share a common architecture, so the same type
of module fits NQ or NF panels, I-Line or QMB instaliations, Busway, MCC, or
EMA surge suppressors. Each module includes its own internal diagnostics for a
redundant system. If there's ever a problemn, any module can be quickly replaced
to restore the device.

HWA

MCC

A

Q 4 The Surgelogic SPD diagnostic

D SUREEL OB 5, panel provides quick and clear

Tereh Pritache s status indication for the SPD.
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Maximizing the effectiveness of your SPDs

Multi-point suppression

Protecting all your equipment within a facifity
typically requires more than a single SPD located

at the service entrance. Strategically locating SPDs
throughout your electrical distribution system,
cormmonly 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 those surges generated inside the Tacility.

Lead lengths

Internal/integral 8PDs don't require the exira 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 voits per foot.

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




Square D Surgelogic SPDs
All the right reasons...

¢ Specifically designed for distribution systems and the transient environment. 4 The heart of the Square D
brand Surgelogic surge

¢ A comprehensive selection of internal and external devices. suppression soltion.

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

* Modular systems for flexibility and long-term value. /

* Duty-cycle tested - IMAVEMA/EBA: 20,000 impulses, HWA: 10,000
impulses, ANSI C62.41, 10 kA, 20 kV.

* UL-listed designs (in accordance with UL 1449, UL 1283 and UL. 67,
UL 891, UL 15868, UL 845, UL 857 as applicable).

* Low UL 1448 voltage protection rating (VPR).
* 200 kA short circuit current ratings.

s Ten-ysar warranty.

* Unmatched level of safety testing.

* Highest UL-defined nominal discharge (In) rating.
» Made in the United States,

Application guidelines

=

13t Mot

nostre Lavel ‘.I, i~ (I pLeE TE OFTIET i Iy - i {liad SI M o.d po=) -y ey
Extreme 480 kA * |arger ampacity service entrance & Switchboard * Modular (EMA) |
320 kA * Extrems lightning area * Switchgear _
* Other large industries in area |
*® Large facility In rural locations |
High to medium 240 kA » High fightning areas * Switchboard * Modular (EMA) ‘,
160 kA * High to medium ampacity service entrance * Switchgear * Brick (EBA) 1
* Service entrance switchboards * MCC |
* Service entrance panelboards ¢ |-Line/QMB Panel |
Medium 160 kA & Distribution switchboards s Switchboard » Modular (EMA) t
| * Branch circuits not protected by a * MCC ® Brick (EBA) |
| SPD at service entrance * |-Line/QMB Panel
* Panels feeding heavy industrial motors * NQ/NF Panel
* Branch circuits feeding loads outside * Busway
the facility
1
| Medium to low 160 kA * Computer eguipment loads ® Switchboard * Modutar (EMA)
120 kA # Branch circuits with no upstream = MCC & Brick (EBA)
surge suppression * |-Lina/QMB Panel
F * NQ/NF Panel
* Busway
Low 120 kA * Branch circuits well inside the faciiity * NQ/NF Panel * Modular (EMA)
100 kA * Branch clrcuits with very sensitive loads and * Brick {EBA) T
80 KA upsiream surge suppression = Nipple Mount (HWA)
\ 50 kA J
&
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d SPD product specificati

Advance ons

poc LR -
External
1 z modular/
Feature Switchgear Switchboard Panelboards MCC Busway = Nipple mount
brick
Regulatory standards UL 1558 UL 891 UL E7 UL 845 UL 857 UL 1445 UL 1449
UL 14485 3rd Edition listed Yes Yes Yes Yes Yes Yes Yes
UL 1283 Yes Yes Yes Yes Yes Yes Yes
Surge current rating 480 kA, 480 kA 240 kA 240 kA 240 kA 480 kA 100 KA (HWA only}
per phase 320 kA 320 kA 180 kA 160 kA 180 kA 320 kA 80 kA (HWA only)
240 kA 240 kA 120 kA 120 kA 120 kA 240 kA 50 kA (HWA only)
160 kA 160 kA 160 kA
120 kA 120 kA 120 KA
UL14493rdEd. SPDType Typeiand2 Typeland2 Typeiand2 Typeiand2 Typeiand2 Typeiand2 TypeiandZ2
Nominal discharge current (|) 20 kA 20 kA 20 kA 20 kA 20 kA 20 kA 20 kA
Voltage protection raﬁng {VPR)
120/240 V, 18, 3W 700V L-N, L-G. N-G, 1200V L-L 900V L-N, 1200V L-G,
1500V L-L, 700V N-G
240120V, 30, 4W 700V L-N, L-G, N-G, 1000V H-N, H-G, 1200V L-L, 1500V H-L 1000V L-N, 1200V H-N
high leg deita and L-G, 1500V H-G and
L-L, 1800V H-L, 700V N-G
208Y/120V, 30, 4W 700V L-N, L-G, N-G, 1200V L-L 900V L-N, 1200V L-G,
1500V L-L, 700V N-G
4B0Y/277 V, 38, 4W 1200V L-N, L-G, N-G, 2000V L-L 1200V L-N, 2000V L-G,
2500V L-L, 1000V N-G
B00Y/347 V, 33, 4W 1500V L-N, L-G, N-G, 2500V L-L 1500V L-N and N-G,
2500V L-G, 3000V L-L
240V Deita (HWA only} - - - — — - 1500V L-L
480V Delta (HWA ony) B — - — - - 3000V L-L
600 V Delta {HWA only) = - — — - — 3000V L-L
Duty cycle tested ANSI 20,000 impulsas 10,000 impulses
CB2.41, 10 kA, 20 kv
Short circuit current rating 200,000 A
(SCCR) {(NEC® Article 285)
Component level fusing Yes Yos Yas Yes Yes Yes Yas
LED per phase Standard Standard Standard Standard Standard Standard Standard
Full-time onfine diagnostics  Standard Standard Standard Standard Standard Standard Standard
Loss of suppression Yes Yes Yas Yes Yos Yes Yas
Audible alamm Standard Standard Standard Standard Standard Standard Standard
Dry contacts Standard Standard Standard Standard Standard Standard Standard
Surge counter Standard Standard Standard Standard Standard Standard No
Remote monitor Optional Qptional Optional Optional Optional Optional Optional
Internal SPD switch Yes Yes Yes Yas Yes Optional No
{i-Lins & QMB)
Opticnal
(all others)
Mounting Jocation Internal Internal Internal Internal Internal External External
Plug-in (QMB) Direct Bus Plug-in Plug-in
Plug-in {i-Ling)  Plug-in {(QMB)
Plug-in (i-Ling)
Modes of suppression L-N, L-G, L-N, L-G, 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 Yos Yes Yes Yes Yes No
L SPD warranty 10 years 10 years 10 years 10 years 10 years 10 years 10 years i
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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 of our customers around the world.

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

Surgelogic XR SPDs

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

SDSAT1175 and SDSA3650 Series SPDs

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

PowerlLogic™ Series 4000T circuit monitor

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

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

Schneider Elactric USA

1751 South 4800 Wast
Salt Lake City, UT 84104

Tel: BO1-977-9009 This docurmant has baan
Fax: 801-977-0200 peinted on recycied paper.
Document Number 1300BR0O201R08/11 August 2011
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e INternal
Modular SPDs

Sqguare D Internally Mounted
Surge Protective Devices

Square D™ brand Surgelogic™ 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 critical modes inside
electrical equipment and shorter lead lengths with superior SPD
performance,

. @ SQUARE D

by Schneider Electric
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Internal Modular SPDs
. Features

Internal panel meodular Surge Protective
Devices (SPDs) provide superior design
and service life for a wide variety of
commercial, 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 rating 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 elecirical gear and panels SPDs are professionally installed inside Delivers high levels of SPD performance and

electrical gear and panels saves on enclosure and installation expenses
120,000 to 480,000 Amp Capacity Longer service life and suppression High performance surge suppression even in
(depending on model) against high-energy lightning strikes severe electrical conditions

EMVRFI Noise Rejection Increased transient suppression Improves surge suppression to the equipment

Advanced Diagnostics Allows for online testing of the suppressor's | Provides immediate response if suppresser is
functionality damaged
Suppression Status Alarms Allows multiple methods of alarm Provides immediate notification through
notification audible, visual and remote signaling if reduced
suppression occurs
Coordinated Fuse Technology Coordinated fusing allows disconnection Provides premium surge suppression while

managing both thermal and high-current end-of-
life events

methods for thermal and high-current
events

Schneider Electric USA, Inc. 1751 S. 4800 W., Salt Lake City, UT 84104, USA Telephone: (801)-977-0009 Fax: (801)-977-0200 www.surgelogic.com

Document Number 9890-0116C March 2011 bw

@ 2011 Schnelder Electric. All rights reserved,
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Internal Modular SPDs
Features (continued)

NQ/NF Panelboard

NQ 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. (NQ max volts 240 Vac, NF max
volts 800/347 Vac)

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

QED Switchboard

QED Switchboards are made for use as service
entrance equipment or as distribution centers in
commercial, institutional, and industrial applica-
tions. QEDs 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 Powerl.ogic™ brand. (Max volts
600 Vac, max current 4,000 Amps)

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

Internal SPDs
(‘

Performance

Surge Current Rating per Phase  Up to 480kA
Short Clrcuit Current Rating 200KA
Modes of Protection 10
Fusing Individually fused MOVs
Thermal Fusing Yes
Ocercurrent 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 (85" C)
Operating Humidity 0to 95% non-condensing

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.

Options
= Remote monitor

Safety and Performance

cULus Listed per UL1449 3rd Edition Type 2
SPD, UL 1283 5th Ed., and CAN/CSA C22.2 No.
8-M1986.

Complies with UL 86A 12th Ed. Master Label

requirements for Lighting Protection Systems

J

03

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

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

Power-Zone™ Switchgear

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, 180, 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 8 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: 428, 160, 248 kA

QMB Panelboard

When specifications or electrical codes call for a
fusible panelboard, the QMB family offers superior
performance and time-saving installation features.
The reliability of the QMB panelboard 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 |-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

04
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Document Number 9990-0116C
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Internal Modular SPDs
@ Specifications

' '\ Surge 1 X ' i ' i VPR )
! Currentper ! Modesof ! 1 ) i o A AR e T S
Voltage ! Phase ' Protection ' Configuration ' Modei Number 'MCOV! I ! LN ' LG ! LL ' NG
O TN T ITVSUMAIR 1 TS0V L BORA) 00V, 1 200V | TE0ON 5 J00.
| 208Y/120V W 1 120kA 1 10 130, Wye 4wiesG__ ITVS2MAI2 1 150V 120kA) 700V 1 8OOV 11200V ¢ 700V
480V/277V A1 120KA 1 10 | 130, Wye 4wire+G__ 1TVSAIMAIZ. 1 320V 120KA 1 1200V 1 1200V 1 2000V ! 1200V
600Y/347V 1 120kA 1 10 130, Wye 4wirexG ! TVSBIMAI2 ! 420V 1 20kA ! 1500V ! 1500V 1 2500V @ 1500V
foormioy | i iBKA %8 1@ Samel 1 TVSTIMATG. 1 150V 1 20KA 1 700V 1 80OV 1 1200V | 700V
[ 480Y[2T7V a1 160kA 1 10 ISQ Wye, 4-wire+G 'TVS4FMA1B 1 WV o1 20kA 1 1200V 1 1200V 1 2000V + 1200V
600Y/347V f 160kA | 10 l3 @, Wye, 4-wire+G ITVSBIMMG 1420V ! 20kA[ 1500V ! 1500VI 2500V t 1500V
[ 120/240V ' 240KA 1 6 110, 3wiesG UTVSTMAZA__ 1 160V 1 20KA1 700V 1 800V + 1200V 1 700V _
208Y/120V W 1 " 240kA 1”10 130, Wye, 4wierG_ 1 TVS2IMA24_ 1 150V 120KAT 700V I BOOV I 1200V 1 700V
| 480Y/277V A | 240KA 1 10 130, Wye 4wiresG__ 1TVSAIMA24_ 1 320V 120kA | 1200V | 1200V 1 2000V ! 1200V
600Y/347V ' 240kA 1 10 -3@ Wye, 4-wire+G rTVSBIMA24 ' 420V 1 20kA ¢+ 1500V 1 1500V ! 2500V 1500V
120240V 1 S20kA 1 B 11@.3wie:G TTVSTMAS2_ 1 160V 1 20KA 1 700V + 800V ! 1200V 1 700V _
208Y/120V @ 1 32064 1”10 130, Wye, 4wiresG_ _ I TVSZMAS2 _ _ 1 150V 120KAT 700V T BOOV { 1200V | 700V
. | 480Y/277V A | 320kA 1 10 180 Wye d-wiresG_ 1TVSAIMA32 1 320V 120kA | 1200V | 1200V | 2000V ! 1200V
600Y/347V 1 320kA 1 10 130, Wye, 4-wire+G 51’\13&3!»@«32w 1 420V 1 20kA * 1500V 1 1500V 1 2500V ¢ 1500
o R " SN T T JTVSTIMA4S. 1 150V 120KA 1 70OV ) BOOV ) 1200V} 700V
| 208Y/120 W 1 " 480kA 1”10 _ " 130, Wye, 4wire+G__ | TVS2IMA4G 1 150V 1 206AT 700V 1 B0OV 1 1200V 700V
AL 0 e imbine ST (i e
\BOY/347V |  480KA 10 138, Wye, 4-wire+G ITVSBEMA48 | 420V 1 20kA ¢ 1500V 1 1500V 1 2500V ! 1500V
I 208Y/120 series also applies to the following veltage 220Y/127 A 480Y/277 series also applies to the following voltages 380Y/220, 400Y/230, and 415Y/240
fr 1 Surge 1 : | 1 1 VPR 1\
| Coerat | ; ! B MR ot Ll B e
1 per 1+ Modesof 1 Model i 1 1 I 1 1 i I t
Voltage ! Phase ! Protection ! Configuration 'Number EMCOV: I f LN ! HN ! L-G! HG ' LL f H-L fN-G
[240/7120HD  120kA 1 10 _ 138, HLD", &wio+G | TVSGIMAT2_ 1 150V | 20K 1700V 1 1200V 800V 1200V1 1200V3 1500V 1 700V
[ 240/120HLD T 180KA_ |~ 10 _ 130, HLD", 4vire+G | TVSIMATE_ + 150V 1 20KA 1700V 1200V 800V 1200V 12001 1500V 700V
| 240/120HLD 1 240kA 1~ 10 _ 130, FLD", dwiro+G 1 TVSSIMAR4_ 1 150V 1 20KA 1700V 1200V 800V 1200V 1200V 1500V 700V
240/120HLD 1 "320kA_ 1~ 10 _ _ 130, FLD", 4wio+Gi) TVESIMAZ. | 180V 1 20KA 1700V 1200V} 800V 12001 1200V 1500V 1700V,
\L40!120HLD] 480kA | 10 -3{3 HLD*, 4-wire+G ! TVS3IMA4S_ : 150V l20kAITGDVI1200VISOOVI1200\“1200\!”500\“70%

Maodel numbers not recognized as line ftems in Schneider Electric ordering system until a suffix code is applied
*HLD = High-leg delta

MODEL NUMBER SUFFIX CODES SPD OPTIONS

NQ/NF panelboard (Not available in 320 and 480 kA) Remote Monitor TVS12RMU
QED switchboard

PZ3/PZ4 switchgear (Not available in TVS1 or TVS3)

QMB switchboard (Not available in 320 and 480 kA)

Motor Control Center (Not available in 320 and 480 kA)

OEM kit (Not available in 320 and 480 kA)

OZOoONmT
® 2011 Schneider Electric. All rights reserved.

Schneider Electric USA, Inc. 1751 8. 4800 W., Salt Lake City, UT 84104, USA Telephone: (801)-877-9009 Fax: (801)-977-0200 www.surgelogic.com
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ONE-LINE DIAGRAM - MOTOR CONTROL CENTER "MCC1"

s
NOT TO SCALE

REFER 70 CONTROL WIRING DINGHAMS ON SHEET E-808,

INTERNAL TRANSIENT VOL TAGE SURGE SUPPRESEOR
UNT, REFER TO SPEC. BECTION 78 20 00 FOR RATINGS,

WATERTIGHT SPLICE PUMP CABLES 10 ITS FIELD CABLES INSIDE
[T5 RESPECTIVE ELECTRICAL JUNCTION BOX LOGATED AT EACH

rrzmnm AT THE EXTERIOR OF THE BURLIING.

mmmmmmmwm
CONTRACTOR, ERACTOR SHALL INSTALL COMDUCTORS

FROM MCC1 TO THE WEATHERHEADS, LEAVING A MiBeILM OF 3
EEET OF EXTRA CABLES QUT THE END OF THE WEATHERHEADS
FOR CONNECTION 3Y THE UTILITY COMPANY,

PUME BMAS UNIT AND DSSPLAY PANEL MOUNTED BWSIDE STARTER.

SELF-ADHERING "DANGER" L m@wﬂ-}. BEE
DETAIL 2 ON SHEET E-507 FOR MCC "DANGER™
REGUIREMENTE.

THE POWER METER ICENTIFIED N SECTION 24 15 A MCC
FACIUTY

THE ﬂmﬂi‘lmmmﬂ’!ﬂmﬂﬂ E-00!

wmmmmﬂmmmmmsm
WITH 1° CHAMFERED EDGE. mmumm

BE FROMIDED
THERMOSTAT ED, EN
COMP, . HEATERS AND THERMOSTAT SHALL BE SIZED,
PROVIDED, AND INSTALLED BY THE MCC MANUFACTURER,

(PO 0 3]

@

%

ELEVATION - MOTOR CONTROL CENTER "MCC1"
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ijpe 1 Surge Protective Device (SPD)

Mounts External to Electrical Distribution

Equipment

e ¥,

UL 1449 3rd Edition — 2009, cUL

UL 1283

Type 1 SPD (Type 2 cUL)

Mounts external to electrical distribution equipment

targe block, individually fused, thermally protected, S50kA MOV’s
20kA 1, (most models)

200kA SCCR (most models)

All UL-required OCP & safety coordination included

UL96A Lightning Protection Master Label compliant (@20kA In)

SPD Specifications

~ Surge Current Rating Per Phase
Per Phase L-N LG N-G
100kA S0kA 50kA 50kA
150kA 100kA 50kA 50kA
200kA 100kA 100kA 100kA

100% monitoring = Every MOV is monitored, incl. N-G

- Individually fused and thermally protected MOV's

- Solid state bi-directional operation

- EMURF! filtering: Active tracking up to -50db from 10kHz 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 (-15°F) to +60°C (140°F)

'

Standard Configuration

Standard NEMA 4X polycarbonate enclosure (UL 746C (1), UL 94-5VA)
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)

O O

i

L5}
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SPD Features
- BL14493¢d Edition effective September -
2009
- Designed, manufactured and tested B
consistent with:
= ANSIHIEEE C62.41.1-2002,
£62.41.2-2002, C62.45-2002, %
- 1992/2000 NEMA LS-1
- NEC Article 285
- IEC 61643, CE 5

Ordering Information

Catalog #

SPD Features

Large block, individually fused, thermally
protected, 50kA MOV's
10 year warranty

SPD Monitoring

LED indicators

Available Options
Dry contacts & audible alarm

! U

|
Voltage Code

240V, 3@, 3W (Fig 4)

480V, 38, 3W (Fig 4)

nrrEOTMMOoOONE >

= 1201240V, 19, 3W (Fig 1)
- 120/240V, 30, 4W (Fig 3)
= 1201208V, 39, 4W (Fig 2)

2771480V, 3@, 4W (Fig 2)

600V, 3@, 3W (Fig 4)@
380/220V, 3@, 4W (Fig 2) '
6001347V, 39, 4W (Fig 2)
400/230V, 3@, 4W (Fig 2)

trs3 [El 11 [l
) e

Surge Current (kA

10 = 100kA per phase
15 = 150kA per phase
20 = 200kA per phase

- Example: TPS3C1110D = Type 1 5PD for a2 208/120V application with 8 surge current
capacity of 100kA per phase, in a standard NEMA 4X endlosure with dry contacts and
audible alarm option

When an option is not selected, include a zero (0) in the field
Available Accessories: Ordered Separately

Key Bid Specifications
UL 1449 3rd Edition — 2009, cUL

UL 1283

Type 15PD@

Protection modes on =N, L-G, L-L, N-G
I, Rating — 20kA

Short Circuit Current Rating — 200kA
Surge Current Rating
PerPhase = LN +
100kA 50kA

L-G
50kA

Options

D = Dry contacts & audible alarm

- RMSIE - Remote monitor
- KITFMXF = Flush mount plate

Voltage Code Service Voltage L-N Typeo MCov
A 1201240V, 19, 3W (Fig 1) 700 700 600 1000 Type 1 | 20kA | 100kA 150
B 1201240V, Sﬂ,ﬂ‘_ﬂ’ {Fig 3) ] 700 [ 1200{ 700! 1200 600 1000 Type 1 | 20kA | 200kA} 1501320
gL ‘1‘.Gn—hlﬂ'. }120i208¥ 30, a3 - ] 'ﬁ.‘!-lm: 1 e mﬁ— frfne 'mi; ] g m’ L "-'wt?' l"'-_. A _. . ; '_m'l!‘i—
D 240V, 30, 3W (Fig 4) 1200 2000 Type 1 | 20kA | 200kA 320
E 2771480V, 3@, 4W {Fig 2) 1200 1200 1200 2000 Type 1 | 20kA | 200kA 320
F 480V, 30, 3W (Fig 4) 1800 2000 Type 1 | 10kA [ 200kA 552
G 600V, 30, 3W (Fig 4) 2500 2500 Type 1 | 10kA | 200kA 690
K 3801220V, 3@, 4W (Fig 2) 1200 1200 1200 2000 Type 1 | 20kA | 200kA 320
L 600/347V, 3@, 4W (Fig 2} 1500 1500 1500 2500 Type 1 | 10kA | 200kA 420
S 400/230V, 3@, 4W (Fig 2} 1200 1200 1200 2000 Type 1 | 20kA { 200kA 320
¢ i ‘\Q: - ¢ Divicion
] ul Meurrsl (WHT) PumB @ |
Hot LA} Phuss C BLI
st o8|
= =
Figure 1 Figure 2 Figure 3 Figure 4
S;:Ht Wye Hi-Leg Delta (B High) Defta & HRG Wye s iz 3 registeved
2 Hots, 1 New, 1 Gmd 3 Hots, 1 New, 1 Gmd 3 Hots, (B High), 3 Hots, 1 Gmd roTen ::-m:s
1 Neu, 1 Gmd

Notes:
@ Type2cUl
® Available in 100kA per phase only
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PowerPact™ H-, J-, and L-Frame Circuit Breakers
Catalog Numbering

Cataleg Numberiﬁg

- J L L 3 6 280 T - —-=--

I : |——— Accessory Suffix Cods (See Table 2)
i g R | Iine™ Phasing
H H-Frame 2.2P 060 60A "
J JFrame 3 3P 100 100 A Trip Unit - ?Bi E’?}
320 4.4p s s Micrologic™ Electronic Trip Units 188 o)
Tanioatione 400 400 A U3t U Standard Protection 2 AC (2P)
Brand ’ 3 BA (2P)
L Lugs LinelLoad Side 600 500 A U33 LS| Standard Protsction =
_ Square D™ M Lugs Line Side 000 Switch or U43 LSi plus Ammater 4 {2P)
N Schnaider P LugsLoad Side Frame orly U44 LSIG plus Ammeter 6 CA (2P}
Bectls F Bus Bar oo i US3 LS! plus Energy Management 6 CB (2P)
A )-lins R US4 LSIG plus Energy Management
§ ReerConnscled 6 600 Vas M37 Magnelic Only {L-Frame Only)
N Plug-n M38 Motor Protector Circuit Breaker
D Drawout $40 400 A Molded Case Switch (L-Frame Automalic Switch)
K Reverse l-Line S60 600 A Molded Case Switch (L-Frame Automatic Switch)
F40 400 A L-Frame Only {No Trip Unit}
FED 600 A L-Frama Only (No Trip Unit)

 Performance Level (kA) (See Table 1)
Thermal-Magnetic Trip Units

— Standard Fixad Trip Unit {Sultable for reverse connection)
FOG 60 A H-Frama Only {No trip unit)

F15 150 A H-Frama Only (No trip unit)

F25 250 A J-Frame Only (No trip unit)

T  Complete Circult Bresker (Frame + removable trip unit)
515 150 A Molded Case Switch (H-Frame automatic switch)
S17 175 A Moided Case Switch {J-Frame automatic switch)
8525 250 A Molded Case Swilch (J-Frame automatic switch)

C  100% Rated Continuous Current Rating?

M71 30 A H-Frama Motor Circuit Protector (MCP)

MT72 50 A H-Frame Motor Gircult Protector (MGP)

MT3 100 A H-Frame Motor Cirewilt Protector (MCF)

M74 150 A H-Frame Motor Circult Proleclor (MCP)

M75 250 A J-Freme Motar Clrcuit Protector (MCP)

D81 500 Vde 150-175 A J-Frame Molded Case Circuit Breaker
D@2 500 Vde 200-250 A J-Frame Molded Case Circult Breaker

R 100% Rated Continuous Cument Rating Complete Circult Breaker
(Frame 4+ removable tip unit)

1 100% ratings valid for:
3P HAJ frame unit mount only
BPI4P L-frame 250 A and 400 A unlt mount
3P L-frame 250 A and 400 A I-Line

Table 1: Interrupting Rating

ULICSAINOM IEC 647-2 lcullcs
240 Vac RN 600 Vac | 250 Vido! | 500 Vdc? | 2201240 Vac | 380/440/415 Vac | 500/525 Vac | 690 Vac | 250 Vdc' | 500 Vdc®
D 25 kA 18 kA 14 kA 20 kA — 25/25 kA 18MB KA 14/14 kA —_— 20 kA 20 KA
G 65 kA 35 kA 18 kA 20 kA 20 kA 65/85 kA 35035 kA 18/18 kA - 20 kA 20 kA
i 100 kA 25 kA 20 kA — 100/100 kA 65/65 kA 25725 kA - 20 kA 20 kA
L 125 kA 100 kA S0 kA 20 kA — 125/125 kA 100100 kA 50/50 kA —_ 20 kA 20 kKA
R| 200kA | 200k | fo0ka | — 34 150 KA 125 KA 75 kA 20 KA =2 -

-

250 Vde ratings only avallable with PowerPact H er J clrcult breakers with thermal-magnetic trip units {not including MCP).
UL 500 Vdc ratings only svailable with PowerPact J circuit breakers with thermal-magnetic irip units {not including MCP).
3 IEC 500 Vdc rating only available on PowarPact J-frame clroult beakers.

L

(=]

© 2011-2012 Schnelder Eleclric

0512012 nE
S ae All Rights Reserved
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4 PowerPact™ H-, J-, and L-Frame Circuit Breakers
General Information
Table 6: Circuit Breakers
Clrcuit Bresker 250 A J-Frame 400 A L-Frame 600 A L-Frame
Circuit Breaker Type Ho [He AL AR [o]ecTw Tut Tor [ofie ] [ TR [wofis fu Ll LR
Nurnber of poles! 2,3 3 (2,3 3 [3,4 3,4
Amperage Range {(A) 15-150 70-250 T0-400 200-600
UL 488 Circuit Breaker Ratings
240 Vac 25 |65 100125200255510012529025551001252002555[1001%205
UL/CSANOM 18 |35 00]200]18 {35 [55 |100]200[1a |35 |65 |100{200{18 |35 |85 |100]200
(kA ms) 600 Vac 14 |18 |25 {50 |100]14 |18]25 |50 {10014 |18 |25 |50 |100{14 {1& |25 {50 {100
250 Vge? 20 |20 |20 (20 |- [20|20{20 (20 = [==|==}= |= |~ |=|—|— |— |—
500 Vac2. 9 = =S e e e e e el kel b=
IEC 847-2 Circuit Breaker Ralings
220240 Vac 25 |65 [100]125[150[25 |65 [100]125]150|25 |65 {100]125 |150|25 |es [100]125]150
380/415 Vac 18 |35 |65 |100|125|18 {35 |66 (100§125]|18 |35 65 |100[125{18 |35 |65 [100|125
Ultimale braaking capacity | 440/480 Vac 16 |35 [B5 |100[125|18 |35 |65 [100{125|18 |35 |65 |100|125(18 |35 |65 |100 (125
(lou) 500/525 Vac 14 [18 |25 (80 [75 |14 ]18 {25 [50 |75 [14 |18 [25 [50 [75 |14 [18 |25 {50 |75¢
(kA rms) 690 Vac —=l=-]=ll=|=-l-]-lo|=|-|-= |~ [20 |=|= |- |- 20 |
250 Velo? — = 1= |— |= [2ofe0f20 |20 |— |~ [=|= |= |= [=|=]= |— =
500 Vdc? @ — == = |= |eejol20 [0 [— [= |-~ }= |— |= |=|=1=]= |-
Service breaking capacity (lcs){% lou 100% 100% 100% 100%
Insuiation Voitage Vi 750 Vac 750 Vac 750 Vac 750 Vac
impuise Withstand Voltags | Vinyg 8 kvac 8kvac 8kVac 8 kVac
Operational Valiage Va 680 Vac 690 Vec 690 Vac 680 Vac
Sensor Rating I 150 A 250 A 400 A 600 A
Utllization Category — A A A A
Operations (Open-Close Cycles)
) Without Gurrent 4000 5000 5000 5000
With Currant 4000 1000 1000 1000
Protection and Measuremanis
Shor-circuit protection Magnetic only ajolajofea [plafa | jo lo|aja |8 |@ [0]ajs & |=
Thermal-magnetic s ja @ |jm [0 [mjwim |8 |8 |—|~|=|—=|— |—|=|— |— |—
Eleclronic g lea e (o |m |pjm|m | |8 |el=|s |8 |8 |a|ala |o |=
?Jm’hm* with nestral protection (Of-0.5-1-05N|a |a e |a |a |n jn ju |a ja |2 |8 |@ (@ |0 |8 |a s |5 (=
with ground fault protection ajmja s |m @ajea|es [m |a |e|w | | | @w|m |m |@ i=
with zone selective interfocking (ZS!F¥ |m |a |m |8 | (o la ja |8 |8 |m |s'|s |2 |8 | |a @ |a (o
mxy&.mﬂnmmmmmm s s e |o | |sjala |@ |a [ |2 |a |2 |a |@in (2 |a {=
Front display module (FOM121) e @ g |lo (@ |[2|e|e |08 |2 l2@|ea &8 | |@ [@a (@ @8 |@ l=
Operating assistance s |laje o8 |0 |elon|es |8 | |m|e |8 |a |0 |0 @ [0 |& |m
Options Counters m|n oo |@m wjawis |@ |8 |m | ja |@ |@ |0 |0 (@ |8 |=
Historles and alarms a i@ |m jo |m |@ajmim |m jo m|m (@ |@ |m |@ m |m o |@
Metering Com s male | m lejm|o | | |@ @ |w | |0 | |@m |@ |@ |@
. Device statusicontrol com g | |e jp |@a |os|l@mje |@a |8 (@ |m @ |@ |@ |m (o |m (8 |=
Dimenslons / Welght / Connactions
Biasrsions §0 Heignt 6.4 (163) 7.5 (191) 13.38 (340) 13,38 (340)
{Unit Mount) Width 4.1 (104) 4.1 (104) 5.51 (140) 5.51 (140)
i Depth 34 (83) 34 (86) 433 (110) 433 (110)
Weight 3P - Ib. (Kg) 48(22) 5.3(2.4) 13.2 (6.0) 13.7 (6.2)
Unit Mount " [ a ]
hLine™ L] [ = =
Connectlons / Terminations Sy S L s = 2
Plug-in = ™ a e
Drawout = " B ]
Optional Lugs B u a o
' Hand Jframe breakears with Microloglc™ trip units avallable only with 3P. The HJ, HL and the J-Frama 2P brezkars are 3P modules.
2 DC not avallable with PowerPact H, J or L-frame clrcult breakers with Microloglc trip units,
.::“_'_.\ 3 500 Vde specific catalog numbers, ungrounded UPS systems only.
/ 4 log for 600 A L-frame circuil breaksr at 525 V is 18 kA
© 2011-2012 Schneider Electric T 05/2012
All Rights Reserved il scuane o



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

H- and J-Frame Catalog Numbers

Unit-Mount Circuit Breaksr Catalog Numbers

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

Fixed AC Interrupting Rating ;
Current {MagneticTrip |, G J2 L2
Rating @
anc Standard Standard Standard 100% Standard 100%
Hold Trip (80%) 100% Rated? | (80%) 100% Rated? |(80%) Rated? {80%) Rated?
Rated Rated Rated Rated
H-Frame, 150 A, 2P, 800 Vac 56/60Hz, 250 Vdcd
15 A 350A |750A  |HDL28015 |[HDL26015C |HGL26015 (HGL26015C |HJL26015 |HJL26015C |HLL26015 [HLL28015C
20 A 350A |T50A [HDL26020 |HDL26020C |HGL26020 |HGL26020C |HJL26020  |HJL26020C |HLL26020  |HLL26020C
25A IS0 A TS0 A HDL26025 |HDL26025C HGL26025 HGL26025C HJLZ6025 HJL26025C [HLL26025 HLL28025C
30A 350 A 750 A HDL28030 HDL26030C HGL26030 HGL26030C HJL26030 HJL26030C |HLL28030 THLLz6030C
35 A 400 A 850 A HDL26035 HDL26035C HGL26035 HGL26035C HJL26035 HJL26035C HLL26035 HLL25035C
a0 A 400 A 850 A HDL26040 HDL26040C HGL26040 HGL26040C HJL26040 HJL26040C HLL26040 HLL26040C
45A 400 & 850 A HDL26045 HDL2B045C HGL26045 HGL26045C HJL26045 HJL2E045C HLL26045 HLL26045C
50 A 400A |850A  |HDLZ6050 |HDL28050C |HGL26050 |HGL26050C |HJL26050  [HJL26050C |HLL26050  |HLL26050C
B0 A 800 A 1450 A HDL26060 HDL26060C HEGL26060 HGLZE060C HJL26060 HJL280860C HLL26080 !HLLZEOB@C
T0A BOOD A 1450 A HDL26070 HDL26070C HGLZ60T0 HGL260TOC HJIL26070 HJL2G0T0C HLL260T0 !HLLZBDTDC
| 80A BOD A 1450 A HDL25080 HDL26080C HGL26080 HGL26080C HJL26080 HJLZE080C HLL26080 IHLL?BU%C‘C
. BOA 800 A 1450 A HDL25090 HDL260%0C HGL26080 HGL26080C HJL26050 HJL26050C HLL26080 [HLLZGOBUG
100 A 800 A 1700 A HDL28100 HDL26100C HGL26100 HGL26100C HJL26100 HJLZe100C HLL26100 lHLLZNﬂOc
10A 800 A 1700 A HDL26110 HDL2§110C HGL28110 HEeL26110C HJL26110 HJL2g110C HLL26110 !HLL?EH&C
125 A 200 A 1700 A |HDL26125 HDL26125C HGL2E125 HGL26125C HJL26125 HJLZ6125C HLL26125 JHLLZ&‘I?.S-C
150 A 800 A 1700 A HODL26150 HDL2E8150C HGL26150 HGL26150C HJL26150 HJL2§150C HLL26150 EHLL%‘!SUC
H-Frame, 150 A, 3P, 600 Vac 50/60Hz, 250 Vdc
15A IS&U A |750A  |HDL3§015 |HDL36015C |HGL36015 |HGL38015C |HJL36015  |HJL36045C |HLL36015 |HLL380$5C
350 A 750 A HDL38020 HDL36D20C HGL35020 HGL36020C HJL3E020C HLL36020 HLL36020C
254 350 A TS50 A HDL36025 HDL36025C HGL36025 HGL36025C HJL3g025 HJL3B025C {HLL36025 HLL3B025C
30 A 350 A TSOA HDL36030 HDL3&030C HBL3IB030 HGL36030C HJL36030 HJL36030C |HLL36030 HLL36030C
B o~ [s50A  [WDL35035 |HDL3s03SC |HGL36035  |HGL36035C [EENEAY |roiosoasc |HLL38035  |HLL3G0SSC
40 A 400 A a50 A HDL36040 HOL36040C HGL38040 HGL3s040C HJL36040 HJL3E040C HLL36040 HLL36040C
45 A 400A [B50A  |HDL36045 |HDL38045C |HCL36045 |HGL36045C |HJL36045 [MJL36045C |HLL3G045 |HLL3BD45C
50 A 4D0A  |850A  [HDL38050 |HDL38050C |HGL38D50 |HGL36050C  |HJL3B050  |HJL36050C |HLL36050  |HLL360S0GC
G0A 800 A 1450 A |HDL380GC HDL36060C HGL36050 HGL36060C HJL36060 HJL36060C HLL360E0 HLL3BOEIC
T0A 800 A 1450 A [HDL360T0 |[HDL3S070C HGL3BO07T0 HGL360T0C HJL3IG0T0 HJL3B0TOC HLL36070 HLL3GOTOC
BOA 800 A 1450 A {HDL36080 HDL36080C HGL36080 HGL38080C HJL36080 HJL3B0B0C HLL36G80 HLL36080C
S0A BOO A 1450 A |HDL36090 |HDL36050C HGL3I6090 HGL36080C HJL36080 HJL36080C HLL36080 HLL36090C
100 A 900 A 1700 A  |HDL36100 |HDL3G100C HGL38100 HGL36100C HJL3E100 HJL3G100C HLL3g100 HLL38100C
110 A S00A [1700A |HDL38110 |HDL36110C [HGL36110 |HGL36110C [HJL36110 [HJL3§110C |HLL36110 |HLL3&110C
125 A 200 A 1700 A |HDL36125 |HDL36125C HGL3IS12S HGL3s125C HJL36125 HJL36125C HLL36125 HLL36125C
150 A 800 A 1700 A HDL36150 |[HDL3G6150C HGL36150 HGL36150C HJL36150 HJL3G150C HLL38150 HEL36150C
2 UL Usted/CSA Certified as cument limiting circult breakers.
#  100% rated circuit breakers have copper lugs and can be used with copper wire only.
4

HD and HG dreuit breakers ars irue 2-pole construction.

[ .-.-.!
. 24

05/2012 ® 20112012 Schneider Eleciric

All Rights Reserved

by Schneider Electrie
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Product Data Sheet

RJF36160CU44A

Electronic Trip Circuit Breaker (R-Frame) 1600A,
3-Pole, 100% Rated, LSIG, 600 Vac

Technical Characteristics

|3 Souare o

by Schpeider Eieceric

List Price  $35,436.00 USD
Availability Stock Item: This item is normally stocked In our distribution facllity.

Main Disconnect Breaker CB2A

Sensor Rating 1600A

Approvéls UL Listed - CSA Certified - IEC Rated

General Application Provides overload and short circuit protection

For Use With ' Panelboards and Switchboards

Circuit Breaker Type Standard

Marketing Trade Name Powerpact

installed Rating Plug Type A

Frame Type R-Frame

Voltage Rating 600 Vac

Mounting Type Unit Mount

Circuit Breaker Rating 100% Rated

Electronic Trip Unit Micrologic Ammeter Trip Unit (6.0A)

Weight 52 Pounds

Interrupting Rating 100kA@240Vac - B5KA@480Vac - 25kA@600Vac
Number of Poles 3-Pole

Rating Plug Range 0.4Ato 1A

Terminal Type No Lugs (Includes terminal nut kit for ON and OFF
Trip Function ' LSIG

Wire Size #3/0 to 600 AWG/kemil(Al/Cu)

Shipping and Ordering

Category 01245 - Circuit Breakers, Electronic Trip, Type RGA, RJA & RLA, UL/CSA, Unit Mount
Discount Schedule DE2 '

GTIN 00785901278962

Package Quantity 1

Welght : 75 Ibs.

Availability Code Stock ltem: This ftem is normally stocked in our distribution facility.
Returnability ¥ ' i
Country of Origin uUs

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

Generated: 11/17/2011 10:56:35

© 2011 Schneider Electric. All rights reserved.

chleider

Electric
H-51



https://35,436.00

Mutalib Atekoia e

‘.

.— " From: Taylor; Tracy A <TTaylor@ameren.com»
Sent: Monday, October 08, 2012 12:25 PM
To: _ Moore, Lennie D; John Schulz; Mutalib Atekoja
Subject: RE: Amgren Cabinet!
Attachments: image001 jpg

Thé'switchgear is‘approveds

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@Ileanderconstructioninc.com]
Sent: Tuesday, October 02, 2012 1:22 PM
| To: 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.

Thank you

John E. Schulz, Jr
Vice President of Project Management

Leander Construction, Inc.
Box 345
- Canton, IL 61520
(309) 647-7400 phone
(309) 647-7401 fax
(309) 357-0627 cell



mailto:John@leanderconstructioninc.com
mailto:TTaylor@ameren.com

P. 0. Box 342
S & K EQUIPMENT COMPANY, Inc. 1243 Bayou Street

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

September 28, 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,
We will be providing the CT, PT service entrance cabinet for Ameren to bring their feed into.
To date, 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 required or questions arise please do not hesitate to call.

Sincerely,

S

Steven Gott
Attachments

Cc: Mike Carney — Flow technics, Inc.

-
A
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I | | | W { | | I
pe—— PRy BARS JMPS | JMPR |WIDTHMN | P=rTH | DEFTH NOTES:
AMPS | oo |BUSSIZE | Jeoon | “size W MIN | MIN WO
: : E WIMAIN | MAIN 1. FRONT OF 36" WIDE CT AND PT COMPARTMENTS
e 1600 g %2 :5')%? % %%55);&25: vg E g ARE ENCLOSED BY A SINGLE Aﬁogﬂqrg nouef_zs
Erasas il 2000 2 : . : 3 DOORS FOR 42" WIDE COMPARTM DOOR
i« (- 2500 2 | 0.25%50 R . 36 36 ARE TO BE HINGED ON THE SIDE AND EQUIPPED
= 3000 2 0.26%6.0 3 0.25X5,0 Ev) 46 36 WITH A SEALING HASP FOR A PADLOCK TYPE SEAL
3 4000 3 0.25X6.0 3 0.25%X5.0 43 48 36
% 2, CT AND PT COMPARTMENTS ARE FULLY BARRIERED,
150 828 3, TOP FEED CT AND PT GOMPARTMENTS SHOWN.
"L_] - o~ INVERT FOR BOTTOM FEED.
= B-B 2 8 E—"—"\ 4. THIS SERVICE SECTION IS FOR USE ON:
ol 120/208Y 3PH.4W
SECTION 413 | N\ n.50 2771480 3 PH.4W- PT COMPT REQD
0.28 THIGK GLASTIC 240Va  3PH 3W
N== ] 480VA 3 PH. 3W-PT COMPTREQD
=N PT COMPARTMENT REQIRED ONLY FOR 277/4B0V AND
SS—— 1.75 L;\ n.31 480V SERVICE. PT COMPARTMENT MUST BE LOCATED
¥ . ] s >+ ;ﬂ W, I sbimnicy DIRECTLY ABOVE OR BELOWTHE CT COMPARTMENT.
A C 5. PROVIDE TWO 1" MIN DIAMETER HOLES FOR ROUTING
: 1 | g e METER WIRING BETWEEN CT AND PT COMPARTMENTS,
3 A 2 / o™ GLASTIC BARRIER 6. PROVIDE GROUND LUG IN CT COMPARTMENT TO
i / b ACCEPT CUSTOMER #10 COPPER GROUND WIRE. LUG TO
500 B.50 5.00 650 5.00 n.375 TYP | / 114-20 TAPPED HOLE WITH gi ggggecmo BY SQUARE D TO THE SWITCHBOARD
| j LUG TO ACCOMODATE #10 :
B fdl  WIRE ON ALL PHASES AND
8 B 5 6.53 ]/ il NEURAL 450 (4N 563 250 (4yn 563 @)n 563
@ 3 ) |
, INCOMING CABLE % ¥ / i ]
: i E / 1% g TERMINATION gL Ty 2 :.L Lf ‘53_ 1
f een L - e
¢ e @H Ssatan t 1.75 o 176 | ©
7.50 00 O 1.75 3 l— g ..] 4 r_l 3
8 500 b .. 5 smwmwckventen gl |71 [ w gl [ Lad-lc Bl1s )
8 ! - GLASTIC BARRIER o L o =4
r~——SEE CT T o >
SUPPORT —1/4 THICK GLASTIC .
DETAIL e } REAR BARRIER 2 & ? § " - § 4 5 §
ot : ™~
NEUTRAL AT o — ¢ | ﬁr
POTENTIAL _4.{‘ 2 1.- 125 ] L_
TAP /8 THICK ALUMINUM i
VENTED BARRIER 9 q
TOP AND BOTTOM 3000-4000 Amps 2500 Amps 1600-2000 Amps
FRONT |Br=t=s JUMPER DETAIL
D OF - M SC n ei d er POWER STYLE QED SWBD 15004000 AMPS
FRONTVIEW |- p SECTioN  A-A SECTION o e CIMTY COMPARTMENY DRAWING o
. Revision: | Sheet
0SFF2400P0H00 112
REV AN DATE 8y REVISION DESCRIPTION A -, IR ey of i | st Eng: SN July 20, 2010

p—

! I [
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= S e e =
POWER STYLE QED~2 SWITCHBOARD
SECTICKT| GUD | DEVCE/FRAME | TR 4 LUG  INFORMATION EoaD
NO | NO JHEIGHT RAIING AP iy i"fp QY [PHASE WIRE RANGE| OTY [NEUT. WIRE RANGE S e Accussories
1 |uer| = 16004 - Mo | § | 3/0 ~ 750 komit | 3 | 3/0 = 750 kemi
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B
124
Ameren (W0)
81.50 &
2324 [
(asze) oo
2
HE- o1 coupasmuent o

1.50 | SECT 1

(28] 36,00
[914)
S5 1
36.00
814}
Lineup
36.00
[914]

Incoming Seetisn 1 Coble Through the Botlom Right of Lineup

1600A Tin/Aluminum & Silver/Copper Main Bus
(4} .2522.00 N/8x31 mm Al Bus Bar Per Phose/Neutrol
(1) .2521.50 N/6x38 mm Al Ground Bus

Type 1 Free Standing

Exterior Point Color: ANSI 48

Front Accessibility Only Required
Hondling: Rollers & Lifling Assemblies

Shipping Spit 1 B65.00 lbs / 39236 ks

Complete Lineup BE5.00 Ibs / 392.36 lms
Ul Deodfront

5T1- Deadfront~ Section Bus 1600A

PRl Gt PN CRNIA T T

All wiring to be Mochine Tool Wire type

Referanca 80043-0‘.':; For Hendling, Instaligtion,
Gy i ion And Maiot il "

FCE0RRD

E"l m TBr 1. ONE o et [ Y S o | R T
S e =i _,;-,;_, ﬁ g === e ey ey
A20Y/271V 3Ph 4W 60Hz / 3 Phase VWye
Soligly Grounded
T H RM
R iop el System Short Circuit Current Roting: 65kA RMS
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P. O. Box 342
S & K EQUIPMENT COMPANY, Inc. 1243 Bayou Street

... When Quality 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 100% rated up to 1200
. amps and 50% at 1500 amps. Note the attachment reflects the size of the Neutral bus. Itis 1.5" x
25" for 1200 amps for 100% 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 additional information be required or questions arise please do not hesitate to call.

Sincerely,

S

Steven Gott
Attachments

Cc: Mike Carney — Flow technics, Inc.
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FW: Q2C30736399 RICE LAKE SWITCHBOARD - Yzahoo! Mail Page | of 3

] YAHOO!, sMALL BUSINESS

FW: Q2C30736399 RICE LAKE SWITCHBOARD Thursday, August 30, 2012 1:42 PM
From: "Dick Cannon" <dickc@vesupply.com>
To: kikoch@altek.us

From: Dick Cannon [mailto:dickc@vesupply.com]

Sent: Thursday, August 30, 2012 1:37 PM

To: kkoch@altek.us

Subject: FW: Q2C30736399 RICE LAKE SWITCHEOARD

Hi Karl -

I just received the following response back from Square D. Apparently, above 12004, they only offer a 50% rated
bus. Let me know if The Corps reguires any other documentation.

Sincerely,
Dick Cannen
Valley Electric Supply

From: : ki hne ectric.com ilto:debbie. i I~
Sent: Thursday, August 30, 2012 1:05 PM
To: Dick Cannon

Subject! Re: Q2030736399 RICE LAKE SWITCHBOARD

Dick,

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

+ "The neatral bus will be 100 percent rated for main bus ratings through 1200 amps, am! 50 percem Jor
« main bus ratings above 1200 amps."

[ ]
LA L LA A A L A A L A A R R SRR R R R RN R R R R R R R R R R R R R R R R R R R R R R R R

Debbie Broeckling | Square D by Schneider Electric | Morth America Operations | United States | Quotations
Phone: +317- 5%-4?28 j Fax: +359—3?2 1782 |
Email: debbie Q@ schi g com | Siter www.schneider-electiccom | Address: 12001 Exit § Pardkway, Fishers, IN 46037

=" Plaase consider the environment before printing this e-mal

Fron, “Dick Cannon” <dickc@vesupply.com»
Te <detibie. broeckling@us. schneider-electric. com>
Date: 08302012 1117 AM

Subjact: Q2C30736399 RICE LAKE SWITCHBOARD

http://us.mc28.mail .yahoo.com/mc/showMessage?mid=2 0 0 1 3072890 _ALITimlIAAXI... 8/30/2012
H-62
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Model 6 Motor Control Centers
Application and General Information Incoming Devices

3-Phase, 4-Wire Systems

1f the motor control center contains only moter loads, and no future 4-wire loads are anticipated, it is
not necessary to bring the nautral conductor 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 lerminate
a neutral conductor. Additional lugs can be added for connections to the neutral.

When 4-wire loads are present in the MCC, solid nautral bussing (Figure 2 in "4-Wire Examples” on
page 27) can be provided in individual sections and connected to provide 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 the main for easier interconnections. A neutral lug termination option must be selected when

selecting a neutral distribution unit.
Dascription Application Space (inches)
110~150 A main or branch 2 [
175-250 A main or branch [
300400 A main or branch 3 0
450-600 A top located main breaker 18
i 450-800 A 6
Fouieat Sug Sormiapion §00-800 A main switch or lop located branch swilch & in. added {o widih
(Provides lermination for fourth wire on 600-800 A bottom located branch switth ]
3-phase, 4-wire sysicms) 1000-2000 A main of branch switch o
- in. added to width
B800-2500 A main or branch breaker
See Main Lug
Compariments,
600-2500 A main lugs 3 e, Sl
system, page 18
o o Nevtral distribution unit._ .4 Neutrsl rating 1250 Amax. s
2 ' Solid neutral bus 5 WH-000 A (1115 I, £0.25 . cu ° ’
| " i % .
20 in. deep sections requi 1200-2500A(2) 1.5 in. x 0.25in. cu
L - . max. 100% rafing is 1200 A :
. -y - - BTG - T o e oW e o wr — = - - RSP R R RERRSRE S
{Provides verical exiension of solid neulral bus | Provides verlical extension of sofid neulral bus into vertical 0
into vertical wireway to facilitale neulral wireway fo faclitate neutral connections from units.
connactions from units)

1
2
3

3

Neutrals in units are factory-connected when the neulral distribution oplion of neutral bus drop option afe chosen.
Exeapt for Compac 6 units.

When >35 kA SCCR or electronic rip, &n additional 6 In, of space is reguired on top located maing and an additional 3 in. for
Bottom located mains and branches.

Neuiral distibution units must go in the next adiacent section on bottom feed full section mains. 12 in. of additional spacs is not
required on top-feed, full section (72 in.) mains,
Nai available with through-the-back splice.

25 in. wide seclion required when used with a cabled main or branch breaker devices (450-600 A branches and 400-500 A
mains). Neutral bus drop is not avellable in Sections with 800 A or larger tap main or any branch breakers , or 600 A or larger top
main or any branch switches. Mowever, the 4-wire Neulrai Lug Termination will be factary-connected to the MCC nautral and
additional holes are drilled for unit load neulrals on the maln/branch neuwlral termination.

600-1200 A bottom entry, fusible switch main will add 12 in. to unit height.

072009

s © 1897-2009 Schneider Electric
SQUARE D
jillscuare o | sy

by Schnelder Electric

H-63



https://3-pti.se

YO H

T
= I 2 I

e o e O R e

| T 2 ==

4BOY/2T 3PH 4w B0v:

SHORT CIRCUNT RATING: 42wA

POWER ENTERS: Moin Breoker Top Section 8
CONTROL POWER: 120Vac

MAM HORZONTAL BUS: 1600 Amp Copper/Tin Plated / 15"
BUS BRACING: 42w

VERTICAL BUS: 600 Amp Tin Ploled Copper g
NEUTRAL BUS: S0 Percent Neulrol

Units Securely Grounded To Struclure

1: 760,00 Lbs. (34474 Kg.)
2 78000 Lhs, (344.74 Kg.)
76000 Lbs. (344.74 ¥g.)

HORIZONTAL CROUND BUS: ,25° X 1.0° (6.35mm X 25.4mm) Tin Pioted Copper

The amperage on the Neutral Bus s rated

. at 100% at 1200 amps and 50% at 1600 amps.

- This is In materlal as there are no neutral loads
on the system,
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ABOT/2TTY 3PN AW 60HZ / 3 Phose Wye
Grounded

Solidty
System Short Circuit Curven| Roting: G3iA RMS
ncoming Section | Coble Through the Bottom Right of Lineup

16004 Tin/Aluminum & Siver/Copper Main Bus
Per

71— Deodireni- Saction Sus 1600A
ERODUCT INFORMATION
—Niring -

M wiring %o be Uechine Tosl Wire type

3. Insp #na

Product Accessoriss/Options
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| | I | N l
e —— awps | BARS |picome| amps | PR fwioTH M | Pl Mslﬁpm"‘
PER PH. PERPH.| SIZE w WA | MAIN
1600 0.25%3.25 0.25%3.25 3% 36 36

2000 026%X40 | 4 0.25%4.0 35 3 36
2 | 2500 — | 0.25%5.0 0.25%5 36 36 %
Z 3000 J 0.25X6.0 3 0.25X5. 42 48 36
2 4000 2 0 26X%6.0 4 0,255, 42 4@ | 38
8 150 |82

—I-i —
o
3
B-B e 3[—\
ol

& SECTION

1 | |

’ 13 n .50
0.28 THICK GLASTIC g 3 \——-
Y

8.00

FRONT VIEW |~ A

|
n.3

NOTES:

1. FRONT OF 38" WIDE CT AND PT COMPARTMENTS
ARE ENCLOSED 8Y A SINGLE DOOR OR DOUBLE
DOORS FOR 42° WIDE COMPARTMENTS. DOORS
ARE TO BE HINGED ON THE SIDE AND EQUIPPED
WITH A SEALING HASP FOR A PADLOCK TYPE SEAL

2. CT AND PT COMPARTMENTS ARE FULLY BARRIERED.

3. TOP FEED CT AND PT COMPARTMENTS SHOWN.
INVERT FOR BOTTON FEED.

4. THIS SERVICE SECTION IS FOR USE ON:
120/208Y 3PH. AW
277 /480%Y 3 PH. 4W- PT COMPT REQ'D
240V A 3PH AW
480V A 3 PH. 3W- PT COMPT REQ'D
PT COMPARTMENT REQIRED ONLY FOR 277/4800 AND

1.75 480V SERVICE. PT COMPARTMENT MUST BE LOCATED
i) DIRECTLY ABOVE OR BELOW THE CT COMPARTMENT.
CT SUPPORT DETAL 5. PROVIDE TWO 1" MIN DIAMETER HOLES FOR ROUTING
NS TR S METER WIRING BETWEEN CT AND PT COMPARTMENTS,
GLASTIC BARRIER 8. PROVIDE GROUND LUG IN CT GCOMPARTMENT TO
ACCEFT CUSTOMER #10 COPPER GROUND WIRE. LUG TO
174.20 TAPPED HOLE WITH é&nﬁgmmwmnwmnfmmu
LUG TO ACCOMODATE #10 :
WIRE ON ALL PHASES AND
NEUTRAL 550 (4yn 583 280  (4)n 583 (2)n 563
INCOMING GABLE R I 1/ EKL [
TERMINATION 8 1y 0 N s 5
175 | o LA 175 | o
3 : s
1/8 THICK VENTED 8 o 2 H S H
GLASTIC BARRIER @ * @ =]
— 114 THICK GLASTIC = . 5 =
REAR BARRIER
sto o8 eite 7|¥ g [T
Tz | L r,_zst L_‘H ~F =
L— /8 THICK ALUMINUM -
VENTED BARRIER q
TOP AND BOTTOM 3000-4000 Amps 2500 Amps 1600-2000 Amps

JUMPER DETAIL

Schneider
Electric

POWER STYLE QED SWBD 1600-4000 AMPS
UTILITY COMPARTMENT DRAWING
Mk DOFF2400POH00 el heo

REV AN nATE BY

REVISION DESCRIPTION

lm Eng: SN July 20, 2010
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DESCRRTIN o T e T ST M o | e
e — sk = o W o o M e o o
POWER STYLE QED-2 SWITCHBOARD
CTiCKT | GMD FRAME | TRIP IR LUG INFORMATION LEGEND
ﬁ"—‘ NO LW“ RATING e | e DI /P T oT FrASt WIRE RANGE [OTY |NEUT. WIRE RANGE R | Tr——
1 juet] - 15004 - Fo=- we | 5 | 3/0 - 750 vemt | 5 | 3/0 - 750 nemd




S & K EQUIPMENT COMPANY, Inc.
... When Qua[itg Counts ...

P.0. Box 342
1243 Bayou Street
Vincennes, IN 47591
Ph (812) 886-0245
Fx {812) 886-1211

ITEM ID DESCRIPTION MANUFACTURER PART NUMBER  SHEET
1C-1 INPUT CONTACTOR PUMP #1 Benshaw RSC-800-U120 %
IC-2 INPUT CONTACTOR PUMP #2 Benshaw RSC-800-U120 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 B500BTZ13RBF _ X
T-3 CONTROL TRANSFORMER PUMP #3 MICRON B500BTZ13RBF %

SSRV-1 SOLID STATE STARTER PUMP #1 BENSHAW RB2-1-S-590A-18C X

SSRV-2 SOLID STATE STARTER PUMP #2 BENSHAW RB2-1-5-590A-18C %

SSRV-3 SOLID STATE STARTER PUMP #3 BENSHAW RB2-1-5-590A-18C X

MCP-5A MAIN CIRCUIT BREAKER PUMP #1 SQUARE D LIL36600 X

MCP-6A MAIN CIRCUIT BREAKER PUMP #2 SQUARE D LIL36600 X

MCP-7A MAIN CIRCUIT BREAKER PUMP #3 SQUARE D LIL36600 X

ETM-1 _ELAPSED TIME METER PUMP #1 CRAMER 10063 X
ETM-2 ELAPSED TIME METER PUMP #2 CRAMER 10063 X
ETM-3 ELAPSED TIME METER PUMP #3 CRAMER 10063 X
PC-1 PUMP CONTROLLER PUMP #1 ALLEN BRADLEY 1763-L16BWA X
PCEX-1 ANALOG MODULE PUMP #1 ALLEN BRADLEY 1762-IF4 X
PC-2 PUMP CONTROLLER PUMP #2 ALLEN BRADLEY 1763-L16BWA X
PCEX-2 ANALOG MODULE PUMP #2 ALLEN BRADLEY —1762-IF4 X
PC-3 PUMP CONTROLLER PUMP #3 ALLEN BRADLEY 1763-L16BWA 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 CONTROL RELAY 4 PUMP #1 FINDER 56.34.8.1200040 X
CR1-5 CONTROL RELAY 5 PUMP #1 FINDER 56.34.8.1200040 X
CR1-6 CONTROL RELAY 6 PUMP #1 FINDER 56.34.8.1200040 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 CONTROL RELAY 6 PUMP #2 FINDER 56.34.8.1200040 X
CR2-7 CONTROL RELAY 7 PUMP #2 FINDER 56.34.8.1200040 X
CR2-8 CONTROL RELAY 8 PUMP #2 FINDER 56.34.8.1200040 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 55.34.0,024.0040 X

SLR2-3 | SEAL LEAK RELAY #2 LOWER CHAMBER FINDER 55.34.0.024.0040 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 %

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 SQUARE D 9001KR1UH13 X

PB1-2 STOP PUSH BUTTON PUMP #1 SQUARE D 9001KR1UH13 X

PB1-3 RESET PUSH BUTTON PUMP # SQUARE D 9001KR1UH13 x

“PB2-1 START PUSH BUTTON PUMP #2 SQUARE D 9001KR1UH13 X

PB2-2 STOP PUSH BUTTON PUMP #2 SQUARE D 9001KR1UH13 X

PB2-3 RESET PUSH BUTTON PUMP #2 SQUARE D 9001KR1UH13 %

PB3-1 START PUSH BUTTON PUMP #3 SQUARE D 9001KR1UH13 x

PB3-2 STOP PUSH BUTTON PUMP #3 SQUARE D 9001KR1UH13 X

PB3-3 RESET PUSH BUTTON PUMP #3 SQUARE D Q001KR1UH13 X

PL1-1 CALLED PILOT LIGHT PUMP #1 SQUARE D 9001KM38LL X

PL2-1 LOW LEVEL PILOT LIGHT PUMP #1 SQUARE D G001KM38LY X

PL3-1 RUNNING PILOT LIGHT PUMP #1 SQUARE D 9001KM38LR X

PL4-1 ENABLED PILOT LIGHT PUMP #1 SQUARE D 0001KM38LW x

PL5-1 STOPPED PILOT LIGHT PUMP #1 SQUARE D 0001KM38LG X

PL6-1 FAULT PILOT LIGHT PUMP #1 SQUARE D 9001KM38LY X

PL1-2 CALLED PILOT LIGHT PUMP #2 SQUARE D 9001KM38LL X

PL2-2 LOW LEVEL PILOT LIGHT PUMP #2 SQUARE D 9001KM38LY X

PL3-2 RUNNING PILOT LIGHT PUMP #2 SQUARE D 9001KM38LR X

PL4-2 ENABLED PILOT LIGHT PUMP #2 SQUARE D 9001KM38LW X

PL5-2 STOPPED PILOT LIGHT PUMP #2 SQUARE D 9001KM38LG X

PL6-2 FAULT PILOT LIGHT PUMP #2 SQUARE D 9001KM38LY X

PL1-3 CALLED PILOT LIGHT PUMP #3 SQUARE D 9001KM38LL X

PL2-3 LOW LEVEL PILOT LIGHT PUMP #3 SQUARE D 9001KM38LY X

PL3-3 RUNNING PILOT LIGHT PUMP #3 SQUARE D 9001KM38LR X

PL4-3 ENABLED PILOT LIGHT PUMP #3 SQUARE D 9001KM38LW X

PL5-3 STOPPED PILOT LIGHT PUMP #3 SQUARE D 9001KM38LG X

PL6-3 FAULT PILOT LIGHT PUMP #3 SQUARE D 9001KM38LY X
TB-1 CONTROL TERMINAL BLOCK PUMP #1 | GENERAL ELECTRIC CR151B2 X
TB-2 CONTROL TERMINAL BLOCK PUMP #2 | GENERAL ELECTRIC CR151B2 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

FUT-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

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 SQUARE D RJF36160CU44A X

CB3A CIRCUIT BREAKER SLOT 3A SQUARE D
CB3M CIRCUIT BREAKER SLOT 3M SQUARE D HJA36035 X
CB30 CIRCUIT BREAKER SLOT 30 SQUARE D HJA36020 X
SLM1-1 SEAL LEAK MONITOR ABS 61240170 X
SLM1-2 SEAL LEAK MONITOR ABS 61240170 %
SLM1-3 SEAL LEAK MONITOR ABS 61240170 %
SLM2-1 SEAL LEAK MONITOR ABS 61240170 x
SLM2-2 SEAL LEAK MONITOR ABS 61240170 X
SLM2-3 SEAL LEAK MONITOR ABS 61240170 X
SLM3-1 SEAL LEAK MONITOR ABS 61240170 X
SLM3-2 SEAL LEAK MONITOR ABS 61240170 %
SLM3-3 SEAL LEAK MONITOR ABS 61240170 X
SubT-1 SUBMERSIBLE TRANSDUCER KPSI 750-14D X
SubT-2 SUBMERSIBLE TRANSDUCER KPSI 750-14D X
SubT-3 SUBMERSIBLE TRANSDUCER KPSI —_ 750-14D X
HTR-1 CABINET HEATER w/THERMOSTAT Electro-Flex EN2-12-P-040-D X
HTR-2 CABINET HEATER w/THERMOSTAT Electro-Flex EN2-12-P-040-D X
HTR-3 CABINET HEATER W/THERMOSTAT Electro-Flex EN2-12-P-040-D %
HTR-4 CABINET HEATER W/ THERMOSTAT Electro-Flex EN2-12-P-040-D X
HTR-5 CABINET HEATER W/THERMOSTAT Electro-Flex EN2-12-P-040-D X
HTR-6 CABINET HEATER w/THERMOSTAT Electro-Flex EN2-12-P-040-D X
HTR-7 CABINET HEATER W/THERMOSTAT 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 55.34.0.024.0040 X
TIME DELAY RELAY FINDER _ 88.02 X
CONTROL FUSE LITTLEFUSE CCMR-3 %
CONTROL FUSE LITTLEFUSE CCMR-6 X
SEAL LEAK MONITOR ABS 61240170 X
PILOT LIGHT SQUARE D 9001KM38L X
ELAPSED TIME METER CRAMER 10063 X
CONTROL TRANSFORMER MICRON B500BTZ13RBF X
TOUCH UP PAINT AS REQUIRED
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Input Isolation Contactors IC-1, IC-2 & IC-3

Contactors - UL/ IEC {NEMA

\____/

RSC SERIES

660 VAC CONTACTORS
RATINGS

NEMA: Size 00 - 7
IEC: 9 - 800 AMP
uL: 1- 600 HP

IEC / NEMA
contactor highlights:

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

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

RSC-150

Key Advantages:

*

L

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

L 2R

L I I 4

rSz&':m«::fa.v'd features:

Din rail mountable to
85 amps

Full product family to
800 amps

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

s
*

*
*
*

*

Finger proof design

DIN rail or screw
mountable

Top/side mount accessories
Small physical size

Dual auxiliary contacts
above 22A

Integral voltage barriers

Only Benshaw has a two year guarantee.
Every Benshaw Contactor is guaranteed for
two full years. Other manufacturers limit their
warranties to just one year. But at Benshaw, we believe
that, because we build them better, we can guarantee
them longer. We call that “the Benshaw Promise.”

ﬁ @ Device marking strip

by @ @ AC or DC coil options
KEMA itc 60947

Guaranteed... for two full years.

RSC-100~800

@

*
*
L

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

Specification Contactor |RSC|RSC |RSC|RSC|RSC|RSC|RSC|RSC!RSC|RSC |RSC |RSC|RSC|RSC | RSC|RSC|RSC|RS{|RSC
Type 9 112 |18 |22 (32 | 40 |50 | 65 | 75 | 85 100|125 | 150 | 180 | 220 ( 300 | 400 | GOOy| 8OO
AC 1 Duty 20A | 254 | 30a | 324 | 508 | 60a | 80a | 100a | 110a | 1254 | 160a | 1604 | 2108 | 230a | 2754 | 3504 | 4504 | 6604 840A
200240V 1A | 13a | 18A [ 228 | 322 | 40a | 554 | 654 | 754 | s [100a [ 125 [ 1504 [ 1808 | 2204 | 3004 | 400a | 6304} B00R
AC 28 Duty | 380440V summzmmmmmmm1m1m1sm1mmmmmﬂm
500-550V 7A | 128 [ 13 | 22 [ 28 | 32 | 43A | 60a | 64a | 754 | 80a | coa [ 140a | 1804 | 2008 | 2504 | 3504 | s004] 7208
e 200-240V 11A | 134 | 18a [ 22a | 324 | 40a [ 554 | 65A | 75 | asa | 1054 [ 1254 | 1504 | 1804 | 250 | 300A | 400A | 63041 800A
ACapuy |38V A | 124 | 188 | 22a | 32a | 40 | 50a | 654 | 75 | 8sa |105a | 120a | 150a | 1804 | 2504 | 300A | 400a | 6304 | 800A
500-550V 7A | 128 [ 13a [ 22a [ 28a [ 30a | 43a | 60a | 64a | 754 | B5a | o0a | 1408 | 180a | 2004 | 250n | 350a | 5004] 7200
590V 5A | 9a | 9a | 18a [ 21a [ 258 [ 33a | 2a [ 47a | 52A | 65 | 70a [ 100a | 1204 | 1504 | 2004 | 300A | 4204] 630
AC 4 Dty | 2022 8A | 11A [ 18A | 18A [ 208 | 254 | 354 | 504 | 55 | 65 | s0a | 93a [ 1254 | 150A | 180 | 2204 | 3004 | 4004 630A
380-440V A | oA | 9a [13a [ 17a [ 24a [ 32a | 47a | 524 | 62A | 75 | s0a [ 110a | 1504 | 180a | 2204 | 300A | 4004 | 6308
. 118V {1PH) g los] ¢ |2 12yl e8| 5 |gslns| 10} ]s] s
230V {1PH) 1|2 ]38 |55 |7zs|10|15]1]|15]20]2]a.]a4
UL508 MAX. HP 208V {3PH) 2 3 5 75| 75 10 10 15 20 25 30 40 40 &0 B0 | 100 | 125 150' 200
240V (3PH) 2 | 3 5725|1010 15 20]25] 20 a0]a]s0]e0]|7]100]150]z20] 250
480V (3PH) 5 | 75| 10|10 22|20 |4/s0]s0] 60| 75]100]125] 150 {200 | 300 | 400]] e00
soove) |75 | 10 [ 15 | 15 | 20 [ 25 | 30 [ 40 | 50 | s0 | 60 | 75 [ 100 | 125 | 150 | 200 | 300 | 40o]] s00
UL (1th) 20A | 258 | 30A | 32A | 45a | 508 | 708 | 80a | o0a | 1004 | 1608 | 1608 | 2108 | 230a | 275A | 3504 | 450A | B60A]| 8408
Size 0 0 1 ]2 3 4 5 sl 7
15V (iPH) | 0.33 1 MERE 75
230V [1PH) 1 3 3 5 15 15
NEMA | MAX. HP | 200vePHy | 15 3 75 10 % a0 75 150]| 250
230V(EPH) | 15 3 75 15 30 50 100 200} 300
460/575V (3PH)| 2 5 10 2% 50 100 200 a00]] s00
LIGHTING DUTY 120-650V 11A | 138 | 18 | 22a [ 324 | 40a [ s0a [ 6sa [ 75a | 85a [ 1058 | 1208 1504 | 180a | 2504 | 3004 | 4004 | 6304 | 800
RATED LIFE eLEcTRICAL | 250 | 250 | 250 | 250 | 200 [ 200 | 200 | 200 [ 200 | 200 | 100 | 100 | 100 | 100 | 100 | 100 | s0 | so| s0
(x10,000) mecHANICAL | 2500 | 2500 | 2500 | 2500 | 1500 | 1500 | 1000 | 1000 | 1000 | 1000 | 500 | 500 | 500 | 500 [ 500 | 500 | 500 | S00}] 00
INSULATION RATING 8000V
AMBIENT TEMPERATURE RANGE -5 TO 50°C OPERATION, -40 T0 65°C STORAGE WITHOUT DERATING
OPERATING TIMES CLOSING ms 10-18550 11-20/50 16-25125 30-50 |37-60]  45-80 45-68 [ 20|
OPENING ms 6-9/8-15 5-10/8-15 9-16/13-20 4967 |44-52] 4145 | 4352 55
RESISTANGE TO SHOCK 5g/ms OPERATION, 50g/ms MECHANICAL
CONDUGTOR SIZE (MAX.) #10 AWG #HANG | # #1 AWG LIMITED ONLY BY GRIMP SIZE I
SWITCHING FREQUENCY (OP/HR)AC3 | 1800 | 1800 | 1800 | 1800 | 1800 | 1800 | 1200 | 1200 | 1200 | 1200 | 1200 | 1200 | 1200 | 1200 | 1200 | 1200 | 1200 | 120q| 1200
INTERRUPT CURR. @ 460 VAC ska | 5k | ke | swa | 5ka | ska | sk | swa | 1okl 1oka | 10ka | 10ka | 10a | 10Ka | 10k | 18Ka | 18ka | 3ok 30ka
MAXIMUM MAKE 240, AC3 132 | 156 | 216 | 240 | 312 | 420 | 600 | 780 | 900 | 960 | 1050 | 1250 | 1500 | 1800 | 2500 | 3000 | 4000 | 630d)| 8000
CURRENT (4) 480V, AC3 90 | 120 | 180 | 240 | 320 | 400 | 576 | 780 | 00 | 960 | 1050 | 1200 | 1500 | 1800 | 2500 | 3000 | 4000 8000
. MAXIMUM BREAK | 240V, AC3 110 | 130 | 180 | 200 | 260 | 350 | 500 | e50 | 750 | 800 [ 1050 ] 1250 | 1500 | 1800 | 2500 | 3000 | 4000 | 630 soco
CURRENT (A) 480V, AC3 70 | 90 | 130 | 200 | 250 | 320 | 480 | 650 | 750 | 800 | 1050 | 1200 | 1500 | 1800 | 2500 | 3000 | 4000 a:a1 8000
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Contactor Coil Ratings

NOMINAL | COIL CONSUMPTION| HEAT SR OPERATING TIME
VOLTAGE|  (VA} | pissiPaTion]| PICK-UF | DROP-OUT | CURHENT | CLOSING | OPENING
INBUSH | SEALED (W) {MS)

OFERATIONAL VOLTAGE

RSC-0-22 110VAC 95 8 2 75~85 55-65 73 11~18 6~9
220VAC 95 9 2 141-156 | 105~125 41 10-17 6-9
_ _ 110VDC 9 9 - 80-75 15~35 82 45~55 8-15
RSC-32-40 110VAC 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 - 60-75 15~35 82 45~55 8~15
RSC-50~85 110VAC 220 17 5.5 68~78 40~50 154 16~25 9.16
220VAC 220 17 145-160 | 100-~120 77 16~25 8-15
i 110vVDC 220 5 - 85-~80 15~35 48 20-30 13-20
ASC-100~125  IRRES 162 9.8 3.1 77 48 89 46-50 49-53
P TR 220VAC 298 12.3 4.4 77 48 56 37~-41 47-52
RSC-150 110VAC 162 12.2 3 77 48 111 56~60 44-48
R, 298 12.3 44 77 48 56 37~41 47-52
Rsc-180-220 | BERTOZS 220 9.1 3.4 77 48 83 60 41
B 220VAC 380 11.6 47 77 48 53 45 45
ASC-300-400 110VA 393 14 44 77 48 128 54~68 43~47
' = J——_ﬁ*&#
110VAC 1000 17 6.3 77 48 155
PROVAS——1688 o~ S — = e e
1-6
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STANDARD PRODUCTS

Contactor Part Number Assembler

RSC |85 6AC120

RediStart™ Contactor i

Contactor Frame & Rating

Contactor |IEC AC3| NEMA

Frames 9 -85 | Frames .100-1-

Coil Part # Part 4 Part #
Voltage AC 60Hz
i z Nor? | i

" These coils are special order.
** Dual rated 50/60Hz

+ [For DC and other coils not listed
consult factory.

= 60 hz coils may be de-rated by 16% for
50 hz operation.

+ U120 coils are universal 100 - 240VAC /
100 - 220VDC (100 - 400A frames only).

« U500 coils are universal 440 - 600VAC.

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

= For 600 and 800 contactors, 240V only,
use U200,

1-7
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Contactors - Ratings and Pricing ®

LISTED

RSC SERIES

UL /IEC RATE

MODEL
NUMBER

D

AMP RATINGS

UL HP RATINGS

ONE- PHASE

THREE-PHASE

575V

AC COIL

20

7] 23]
\g

0.5

f, RSC-g-* . C | 2 2 7 R . $34.00
) RSC-12-* 25 | 12N 9 25 05 | 2 | 3 3 | 75 A/Tg/ 1 1 $38.00
/B RSC-18-* | i~ ®] 1+ 3]s 5 [ s 1 [ $61.00
“f) RSC-22-* 2 i el n ‘%\ g [l=n 293 /y’ 10 [ 15 ] 1 1 $63.00
/P RSC-32-* i wl v | &y 21 5 s o] 20 ]2 | 2} 2 $80.00
7 RSC-40-* 60 | 40 | 24 [ 50 [ 5 | | 10| 25 [ 2 I $97.00
) RSC-50-* 80 | 50 [ 32 | 70 | 3 ‘}K (HERE NE . $133.00
/% RSC-65-* 100 | 65 | 47 ao 5 15 20 | 40 | 40 2 2 $142.00
7% RSC-75-* 10 | 75 | 52 B | % |50 [s0] 2 | @2 §146.00
/7 RSC-85-* 135 | 85 | 62 P15 | 15 | 28 ‘\gg\ 60 | 60 | 2 | 2 $151.00
/% RSC-100-* | 160 | 105 [ 75 /rfg/ 75 | 15 [ 30 | 30N\ 60 | 60 | 2 | 2 $211.00
D RSC-125-* | 160 | 120 w om | | e [Twc T s ]2 |8 $251.00
7 RSC-150-* | 210 | 15 ’ 110 210 15 [ 25 | 40 [ 50 | 100 N,pg\ 3 - % §314.00
“P RSC-180-* | 230 150 | 230 | 15 [ 30 | 60 [ 60 | 125 | 128N\ 2 | 2 $477.00
/P RSC-220-* 260 | 180 | 275 | 15 | 40 [ 60 | 75 [ 150 | 150 | W [ 2 $574.00
“% RSC-300-* 47350 | 300 [ 220 | 350 | - - | 100 | 100 | 200 | 200 | 2 “\g\ $742.00
B RsC-400~” | 450 | 400 [ 300 [ 450 | - [ - 125 [ 150 | 300 [ 300 [ 2 | 2N\ $836.00
B Roe%o0-* | 660 | 630 | 400 [ 660 | - | - [ 150 | 200 | 400 [ 400 | 2 [ 2 ‘hqgga

7Rsc-800-* | 900 | 800 630 [ 900 | - | - 250 | 300 [ 600 [600 [ 2 | 2 | s1.903Q_

NEMA RATED

NEMA HP RATING

AUX

MODEL NUMBER THREE PHASE CONTACTS PRICE
mm

B RSC-9-* 00
@ RSC-18-* 0 3 3 5 5 1 1 $s1 .00
/B RSC-32-* 1 75 | 75 10 10 2 2 $80.00
B RSC-50-* 2 10 15 25 25 2 2 $133.00
) RSC-85-* 3 25 30 50 50 2 2 $151.00
P RSC-150-* 4 40 50 100 | 100 2 2 $314.00
“& RSC-300-* 5 75 | 100 | 200 | 200 2 2 $742.00
< BSC-600-* B 150 ...200 400 1400 2 2 $183800
B RSC-800-* 7 250 | 300 | 600 | 600 2 2 $1,903.00

= Add coll suffix, See page 1-7 for CONTACTOR par number assembler,

“f Web stocked
1-8 '
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Contactor Accessories

STANDARD PRODUCTS

) 340

(RSC-BT50 & RSC-BT8S5)

(RSC-BT150 THROUGH
RSC-BT800)

OPTIONAL CONTACTOR BOX LUG KITS

MODEL CONTACTOR | CONDUCTORS WIRE LIST
NUMBER DESCRIPTION | FRAME RSC | PER PHASE SIZE PRICE

/% RSC-BT50 1 4 AWG~16 AWG |  $6.00
B RSC-BT85 | 1 kiT=3LUGS 65-85 1 2 AWG-14 AWG |  $7.00
/% RSC-BT150]  FORLINE 100~150 1 BAWG~250MCM |  $38.00
/% RSC-BT220|  ORLOAD 180~400 1 1AWG~350MCM |  $45.00
= 1a0 ‘m t a 4‘0‘%—' m_
%1 RSC-BT800 600~800 2 4/0~600MCM | $125.00

AUXILIARY CONTACT BLOCKS

MODEL LIST
NUMBER DESCRIPTION | CONTACTOR POLES PRICE

/% RSG-A2 TOP MOUNT meoow | RSC-9-85 | 2 (INO/INC) $10.00
7% RSC-Ad TOP MOUNT eoow) | RSC-9-85 | 4 (2NO/2NC) $20.00
7% RSC-AT SIDE MOUNT seow | RSC-9-85 | 2 (INO/INC) $10.00
% RSC-A100 SIDE MOUNT (sio oy | RSC-100~800 | 2 (INO/ANC) $10.00

SURGE SUPPRESSORS

MODEL COIL CONTACTOR LIST
NUMBER DESCRIPTION | VOLTAGE BANGE PRICE

- RSC-M048 VARISTOR AC 24-48Y RSC-9-800 $8.00
ﬁ\_ asc.ug;a& \n\ms:ga AC100.4250L 2500200 snm
% RSC-M0240 VARISTOR AG 200-240V RS5C-9~-800 $8.00
% RSC-AS48 RC + VARISTOR AC 24-48V RSC-9~85 $12.00
“% RSG-AS125 RC + VARISTOR AC 100-125V RS(-9~85 $12.00
~* RSG-AS240 RC + VARISTOR AC 200-240V RSC-9~85 $12.00
*  RSC-100- 800 contactors have built-in surge suppression.
Y% Web stocked
1-9
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STANDARD PRODUCTS

Contactor Replacement Parts

REPLACEMENT CONTACT KITS

MODEL NUMBER DESCRIPTION CONTACGTIOR | LIST PRICE

-
o N | % RSC-T100 RSC-100 $175.00
P RSC-T125 sy i RSC-125 $225.00
- . e C . - j
EED wmn ey - ,ii :ggz:g 3 STATIONARY AND 3 MOVABLE :gg j:g :gggﬁ
7 RSC-T220 g A RSC-220 sasa'r.m
D = 0 Rob- i :
.\J “3 RSC-T300 (REPLACES ALL THREE PHASES RSC-300 $425.00
7% RSC-T400 OF ONE CONTACTOR) RSC-400 $475.00
St BEE-HEE i
7% RSC-T800 RSC-800

REPLACEMENT PHASE BARRIER KITS

MODEL NUMBER DESCRIPTION _ m LIST PRICE

~7 RSC-B125 RSC-100~125 $15.00

% RSC-B150 EACH KIT INCLUDES: RSG-150 $17.50

7 RSC-B220 2 PHASE BARRIERS FOR LINE OR LOAD RSC-180~220 $20.00
SIDE OF ONE CONTACTOR

“H RSC-B400 RSC-300~400 $25.00
<74 RSC-BBO0 RSC-600~800 $50.00

CONTACTOR COILS

MODELNUMBER COIEVOLTAGE CONTACTOR RANGE LIST F’HICE

i1 R§C-C40-* RSC-9-40 $18.00

I RSC-C22-DC-* I}G RSC-9~22 $21.00
% RSC-C40-DC DC RSC-32~40 $22.00
<% RSC-C85-* AC RSC-50~85 $30.00
7 RSG-C85-DC™ Dc RSC-50~85 §35.00
“% RSC-C150-* UNIVERSAL R&C-100~125~150 $150.00
1 RSC-C220-* UNIVERSAL RSC-180~220 $160.00
“fy RSC-C400-* UNIVERSAL RSC-300~400 $250.00
71 RSC-C800-* AC RSC-600-800 $300.00

* Refer to coil voltage page 1-7 for complete part number.
* AC and DC coils are not interchangeable.
‘% Web stocked

I 1-1
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STANDARD PRODUCTS

e
RSC Mounting Dimensions

RSC-300~800 UNIVERSAL COILS

EXTERNAL DIMENSIONS DIMENSIONS

RSC-300 RSC-300~400 ; 9.20kg
RSC-400 "
. g
/ Mounting hole
S
hi-—l‘
RSC-600 RSC-600~800 ; 22.40kg
. RSC-800 Ah0
= ounting s
#
Circult (RSC-300~800)
Diagram " "
BB:I 182 A1S8 TS 43 3 ;l Al A2
R S e e SO o P
[dbl s { Vi s ‘&ISL2 Ia:l},2|
Edﬁj 14 22 U2 |_ J
' With second auxiliary contact block
« Dimensions are in mm (1 inch = 25.4 mm) .
1-15
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Control Circuit Transformers T-1, T-2 & T-3

IMPERVITRAN

SIMPLY - THE MOST VERSATILE AVAILABLE

ImperviTRAN's feature-laden Series 2 design. Developed to
address ALL customer nieeds with a product designed ina
highly efficient manner. ImperviTRAN designs span over 35
years of market leaderchip.

UL/CSA or C-UL Family Listing
* Absolute flexibility of design for 600 volt class product

Fully encspyuisted coll
* Tough environment-proof construction
* Enses wire routing around the transformer

Fution-welded coil terminations instead of solder Joints
* Eliminaies cold solder joint breakage, improves conductivity
+ Provides a lead-free RoHS compliant construction

Face-on terminal lnbels with large schematic indicators
= Terminal designations clearly visible to the instalier and technician
o Indi aligned with inal screws for clarity

SEMS screw terminal strips as an infegral part of the coll bebbin
« Allows bare wire and terminal connection methods
= Easily sdaptable to slot, Phillips and hex driver toals
* Robust physical suppont instead of “flosting™ terminal stnps

Integral Y ting plat L top
* Allows field modification to block-style primary fusing
* Reduces SKU eount for fused/'non-fused spplications
» Provides ing platform for additional items (DIN Rail)

Standard strap brackets or optional mounnting plate
» Foatures & saperior weld result for vibmtion-resistant stability
+ Offers common mounting template scross & wide range of voltages
» Alternate plates svailable for OEM

1P-20 cover kits svallable
« Quickly convertible io an IP-20 safety level
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CONTROL TRANSFORMERS

GENERAL SPECIFICATIONS:

STYLE: SERIES 2 IMPERVITRAN STYLE: IMPERVITRAN (NOT SERIES 2)

APPROVALS: UL/Cul FILE# E46323 APPROVALS: UL LISTED FILE# E46323/ CSA APPROVED FILE# LR27533
TEMP CLASS: 105°C/130°C TEMP CLASS: 105°C/130°C/180°C

VA SIZES: 50-1500 VA SIZES: 1000-5000 TERMINAL TORQUE:

SUFFIX DESCRIPTION: ALL IMPERYITRAN PRODUCT
"K" IN SUFFIX DENOTES INSTALLED SECONDARY FUSE CLIPS

"R" IN SUFFIX DENOTES INSTALLED CLASS "CC" PRIMARY FUSE BLOCK 530A: 20 INCH-POUNDS

TWO LETTER SUFFIX =TEMP CLASS 105C >30A: 30 INCH-POUNDS

THREE LETTER SUFFIX ENDING "F" = TEMP CLASS 130C
THREE LETTER SUFFIX ENDING "H" = TEMP CLASS 180C

CATALOG CATALOG CATALOG

NUMBER NUMBER NUMBER

GROUF "A" GROUP "C" GROUP "F"

VOLTAGE: VOLTAGE: VOLTAGE:
PRI: 220x440, 230x460, 240x480 PRL: 120x240 PRI: 2087277
SEC: 110/115/120 SEC: 24 SEC: 120
VA AMPS VA AMPS VA AMPS

BOSOBTZ13JK 50 0.43 BOSOLP7JK 50 2.08 BOSOMQISXK 50 0.42
BO5S0BTZ13RB BOSOLPTRB BOSOMQISRK
BO75BTZ13JK 75 0.65 BO75LP7IK 75 313 BO7TSMQISXK 5 0.63
BO75BTZ13RB BO7SLP7RB BO75SMQISRK
B1OOBTZ13JK 100 0.87 BIOOLP7IK 100 4.17 B10OMQISXK 100 0.83
Bl10OBTZ13RB B10OLP7RB BLOOMQISRK
BISOBTZI3JKF 150 1.30 BISOLP7IKF 150 6.25 B1SOMQ15XKF 150 1.25
BISOBTZ13RBF B15SOLP7RBF BISOMQ15SRKF
B200BTZ13JKF 200 1.74 B20OLP7IKF 200 833 B200MQ15XKF 200 1.67
BI0OBTZI13RBF B20OLPTRBF B200MOQ15RKF
B250BTZI3JKF 250 2.17 B250LP7TIKF 250 1042 B250MQI15XKF 250 2.08
B2SOBTZ13RBF B250LP7RBF B250MQ15RKF
B300BTZI3JKF 300 2.61 B30OLP7TIKF 300 12.50 B300MQ15XKF 300 2.50
B30OBTZI13RBF B30OLPTRBF B3DOMQI15RKF
B350BTZI3JKF 350 3.04 B350LPTIKF 350 14.58 B350MQ15XKF 350 2,92

B B350LP7RBF B350MOQ15RKF
] 500 4,35 BS0OLP7IKF 500 20.83 BS0OMQI5XKF 500 4.17
B500BTZ13RBF BS00LP7RBF B300MQ15RKF

TZI3IRE T30 C.02 B7S0LPTIKF 750 3125 B750MQ15XKF 750 6.25
B750BTZ13RBF B750LP7TRBF B750MQ15RKF
BIKOBTZI3JKF 1000 8.70
BIKOBTZI3RBF GROUP "G"
BIKSBTZ13JKF 1500 13.04 VOLTAGE:
BIKSBTZ13RBF PRI: 208/230/460
B2KOBTZI3JKH 2000 17.39 SEC: 115
BZKOBTZI3RBH BOSOMBTI3XK 50 043
B3KOBTZI3IXH 3000 26,09 BOSOMBTI3RK
BSKOBTZ137XH 5000 43.48 BOTSMBTIIXK 75 0.65
BO75SMBT13RK
GROUP "B" GROUP "E" BI0OMBTI3XK 100 0.87
VOLTAGE: VOLTAGE: B10OMBTI3RK
PRI: 240x480 PRI: 550/575/600 B1SOMBTI3XKF 150 1.30
SEC: 24 SEC: 110/115/120 B150MBTI13RKF
BOSOPUTIK 50 2.08 BOSOWZI3XK 50 0.43 B20OMBTI13XKF 200 1.74
BOSOPU7RB BOSOWZI3RK B200MBTI3RKF
BOTSPUTIK 75 313 BO75WZ13XK 75 0.65 B250MBTI3XKF 250 2.17
BO7SPUTRB BO75WZI3RK B250MBTI3RKF
BI10OPUTIK 100 4.17 BIOOWZI13XK 100 087 B30OMBTI3XKF 300 2.61
BI100PU7RB BI0OWZI3RK B30OMBTI13RKF
B150PUTIKF 150 6.25 BISOWZI3XKF 150 1.30 B350MBT 13XKF 350 304
B150PUTRBF BISOWZI13RKF B350MBTI3RKF
B200PUTIKF 200 B.33 B200WZ13XKF 200 1.74 BS0OMBT13XKF 500 4.35
B200PUTRBF BI0DOWZI3RKF B500MBTI13RKF
B250PUTIKF 250 1042 B250WZ13XKF 250 217 B750MBTI13XKF 750 6.52
B250PUTRBF B250WZ13RKF B750MBTI3RKF
B300PUTIKF 300 12.50 BI0OWZ13XKF 300 261 BlKﬂl\fBTlSXKF 1000 8.70
B300PUTRBF B30OWZ13RKF BIKOMBTI3RKF
B350PUTIKF 350 14.58 B3SOWZ13XKF 350 3.04 BIKSMBTI3XKF 1500 13.04
B350PUTRBF B350WZ13RKF BIKSMBTI13RKF
BS00PUTIKF 500 20.83 BSOOWZ13XKF 500 435 B2KOMBTI3XKH 2000 17.39
B500PUTRBF BS0OWZ13RKF B2KOMBT [ 3RKH
B750PUTIKF 750 31.25 BISOWZI3XKF 750 6.52 B3KOMBTI3XXH 3000 26.09
B750PUTRBF B750WZI3RKF BSKOMBTI3XXH 5000 43.48
MICRON POWER DELIVERY
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Electronic Soft starts SSRV-1, SSRV-2 & SSRV-3 |

.

OVERVIEW

Intelligent Low Voltage
Solid State Motor
Control Products

with next generation (.| ‘technology

Mission critical reliability
Patented soft start technology

 Integral digital protection and metering
Coﬁtinuaus and integral bypass chassis
RXE dual redundant configurations

" MXP modular, prepackaged starters
Reversing, two-speed, wound rotor
,SYncﬁ'rohou's, DC injection braking

| 24/7 service and support

%;—:: BENSHAW




New MX?2 Control Technology

NEXT GENERATION INTELLIGENT MOTOR CONTROL

MX? Control Highlights

The new MX? control technology
from Benshaw provides a powerful,
flexible, intelligent low voltage motor
control platform. MX?-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 terminal
configuration—coupled with program-
mable burden CT settings—makes
Benshaw’s MX* technology an
excellent choice for a wide range

of intelligent, soft start motor control
applications. '

QPTIONAL
KEYPAD

With more built-in starting

modes ... more built-in protection
features ... additional communi-
cations capabilities ... improved
noise immunity ... a more complete
user /O and CE compliance,
Benshaw’s new MX’-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 24/7
comprehensive technical support,
we think you’ll find Benshaw’s
MXZ-based controls to be the best
value on the planet.

Standard Features:

4 High performance 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 1/O
Programmable burden CT settings
Residual ground fanlt
Advanced line / motor metering
DC braking light duty

Power stack thermistor

Data snapshot of each fault
Power up on start

1000V capable

Energy saver

Remote keypad ready

CE, UL, CUL, NEMA
compliance

Built-in self-testing (BIST)
ModBus 485 plus expanded

communications capabilities
with optional bridges

O S 6OOPOSOES ¢ ¢




STANDARD PRODUCTS

MX? Control Features

Multiple Starting Modes:

4 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

% Lincar/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

Current imbalance
Ground fault residual
Shorted SCR

Disconnect fault

Inline contactor fault
Control power low

Stack over temperature

L A A XA E A X EEE R R R L R XK SR B

Metering:

+/- 2% accuracy

Average current

L1 current

.2 current

L3 current

Current imbalance %
Ground fault amps/residual
Average volts

LA 2 & & & B R J

Metering, continued:
L1 - L2 voltage

L2 - L3 voltage

L3 - L1 voltage
Overload %

Power factor

Watts

VA

VARS

KW hours

MW hours

Phase order

Line frequency
Analog input
Analog output

Run time - days
Run time - hours

# of starts

Tru Torque %
Power %

Peak starting current
Last starting duration

OO POIPOIOGOOPOPEOOPOEPPLPOTSDS

3 Digital Inputs Configurable to:

Stop

Fault

Fault reset
Bypass/confirmation & inline
OL reset

Local/remote selection
Heater enable

Heater disable

Dual ramp selection

1 dedicated start input
1 dedicated bypass

I 22 EE S B R RS R

3 Relay Qutputs Configurable to:
@ Starter off

Faulted fail safe and non fail safe
Running

Up to speed

Alarm condition

Ready condition

Locked out

Over current trip

Under current trip

OL alarm

Shunt trip fail safe and non fail safe
Ground fault

B E R RS RS2 = R

Relay Outputs, continued:
© Energy saver indication

© Heating indication

¢ Slow speed forward/reverse
@ DC braking

¢ Cooling fan

4 1 fixed bypass

1 Analog 4-20mA / 0-10Vdc
Input Configurable to:

4 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 (0-10 Kw/0-100 Kw)
MW (0-1 Mw)

Analog input (0-100%)
Firing (0-100%)
Calibration

(X X X B X 2 B J

User Interface:

# Standard board-mounted LED
interface

# Optional remote mount LCD display
- 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

4 Adjustable kick current

@ Programmable decel modes

@ LV BIST test (built-in self test)

I 5.5




2 - TECHNICAL SPECIFICATIONS

Technical Specifications

21 General Information
The physical specifications of the starter vary depending upon its configuration. The applicable motor current determines the

configuration and its specific application requirements.
Specifications are subject to change without notice,

This document covers the control electronics and several power sections:
. M.Xz control card
* RB Power Stacks with Bypass, Integral and Separate
* RC Power Stacks, Continzous operation, NO bypass

Electrical Ratings

2.2 Electrical Ratings
.21 Terminal Points and Functions

Table 1: Terminals

Terminal
Function Block Terminal Number Description
Control Power TB1 G, ground 96 - 144 VAC input, 50760 Hz
N, 120VAC neutral 45VA required for control card
N, 120VAC neutral
L, 120VAC line
L, 120VAC line
Relay 1 (RI) 82 NO1:MNormally Open Contact Relay Output, SPDT form C
RCI:Common NO Contact (resistive) NC Contact(resistive)
NCI: Nommoally Closed Contact SA at 250VAC 3A at 250VAC
S5A ut I25VAC 3Aat125VAC
5A &t 30VDC 3A at 30vDC
1250VA T50VA
Relay 2 (R2Z) TB2 NO2: Normally Open Contact Relay Output, SPDT form C
RC2: Common Contact WO Contact (reststive) NC Contact(resistive)
NC2: Normally Closed Contact S5A at 250VAC 3A at 250VAC
S5Aat125VAC 3A at 125VAC
5Aat 30VDC 3A at 30VDC
1250VA TS0VA
Relay 3 (R3) TB2 NO3: Normally Open Contact 10A at 250VAC
RC3: Common Contact 104 at 125VAC
NC3: Normally Closed Contact 10A a 30VDC
2500VA
Digitl lnputs B3 1: Start 120VAC digital input
2;: Dl 2500V optical isolation
DR 4mA current draw
4: D13 Off: 0-35VAC
3; Common Om: 60-120VAC
Serial Comm TB4 1: B+ Modbus RTU serial communication port.
2: A- RS-485 interfoce
3: COM 19.2k baud maximum
2500V I[solation
Anslog /O TBS I: Ain Power Imput:
2: Ain + Voltage or Current
3: Ain - Voltage: 0-10VDC, 67K() impedance
4: Common Current: 0-20mA, 5000 impedance
5: Aout
6: Common Output:
7: Shield Voltage or Current
Voltage: 0-10VDC, 120mA maximum
Current: 0-20mA, 500€} load maximum
Display RJ45 Door Mounted Display Connector
10
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2 - TECHNICAL SPECIFICATIONS

Table 1: Terminals

Terminal
Function Block Terminal Number Description

SCR J6toJi1 1: Gate SCR gete Cormections
2: Cathode

Phase C.T. n2 1:CT1 See CT Conneclor
2:C11
3012
4:CT2
5:CT3
6: CT3

Wire Gauge: The terminals can support |- 14 AWG wire or 2-16 AWG wire or smaller.

Torque Rating: The terminals on the control card have 2 torque rating of 5.0-inch Ib, or 0.56Nm. This MUST be followed or damage will occur to the terminals.

Refer to the Control Card Layoul on page 39.

222 Measurements and Accuracies
Table 2: Measurements and Accuracies
Internal Measurements
CT Inputs Conversion: True RMS, Sampling @ 1.562kHz

Range: [-6400A

Line Voltage Inputs

Conversion; True RMS, Sampling @ 1.562kHz
Range: 100VAC to 1000VAC 23to 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 £3%

09,999 MW + 5%

0-9,999 MVA + 5%

0 - 10,000 MWh + 5%

-0.01 to +0.01 (Lag & Lead) £ 5%
23-72Hz+0.1Hz

5 —100% FLA + 5% (Machine Protection)
* 3 seconds per 24 hour period
Accuracy + 3% of full scale (10 bit)
Accuracy £2% of full scale (12 bit)

3 NOTE: Percent accuracy is percent of full scale of the given ranges, Current = Motor
FLA, Voltage = 1000V, Watts/Volts-Amps/Watt-Hours = Motor & Voltage range

223 List of Moator Protection Features

ANSI 19 — Reduced Voltage Start

ANSI 27 / 59 — Adjustable over/under voltage protection (Off or 1 to 40%, time 0.1 to 90.0 sec, in 0.1 sec. intervals,
independent over and under voltage levels)

ANSI 37 — Undercurrent detection (Off or 5 to 100% and time 0.1 to 90.0 sec. in 0.1 sec. intervals)
ANSI 46 — Current imbalance detection (Off or 5 to 40%)

ANSI 47 — Phase rotation (selectable ABC, CBA, Insensitive, or Single Phase)

ANSI 48 — Adjustable up-to-speed / stall timer (i to 900 sec. in 1 sec. intervals)

ANSI 50 — Instantaneous electronic overcurrent trip

ANSI 5] — Electronic motor overload (Off, class 1 to 40, separate starting and running curves available)
ANSI 51 — Overcurrent detection (Off or 50 to 800% and time 0.1 to 90.0 sec. in 0.1 sec. intervals)
ANSI 51G ~ Residual Ground fault detection (Off or 5 to 100% of motor FLA)

ANSI 74 — Alarm 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

2.24

Solid State Motor Overload

The MX” control has an advanced I°t electronic motor overload (OL) protection function. For optimal motor protection the M control
has forty standard NEMA style overload curves available for use. Separate overloads can be progranumed, one for acceleratiop and
another for normal running operation. The overloads can be individual, the same or completely disabled if necessary. The MX™ motor
overload function also implements a NEMA based current imbalance overload compensation, user adjustable hot and cold motor
compensation and user adjustable exponential motor cooling.

Figure 2: Commonly Used Overload Curves

Ssconds to Trip

o —
e it
e _““-...___-"“'--..__-_"‘"‘“h-.._
i T T m%*-:::_:-—-b/xa
T — _—_‘_—\—-—
10 — ] EEsesat [ ———+ camao
_H"'"'E E—r%ﬂ
e ~=—Clasa 10
i -'_-\—\-._b_
T—4-Class 5

100 150 200 250 300 350 400 450 500 G50 600 650 700 V50 8OO
Current % (FLA)

The motor overload will NOT trip when the current 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 imbalance present.

# NOTE: Refer to Theory of Operation, section 7.1 on page 134 for more motor overload details and a larger graph.

Refer to http:/fwww.beashaw.com/olcurves html for an antomated overload calculator.



http://www.bcnshaw.com/olcurves.html

2 - TECHNICAL SPECIFICATIONS

225 CT Ratios
Table 3: CT Ratios
Rati Minimum FLA Maximum FLA
i (A rms) (A rms)
72:1 4 16
(4 wraps 288:1)
96:1
(3 wraps 288:1) 4 "
144:1 &
(2 wraps 288:1) B o
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) W 3200
28800:1
(CT-CT combination) el e
3 NOTE: See PT8/FUN 03 (CT Ratio) parameter on page 128 for more information.
Starter Power Ratings
23 Starter Power Ratings

Each RB2 model starter is rated for three different starting duties. For example, a starter can operate a:

300HP motor for a standard duty start (350% for 30 seconds)

Or

200HP for a heavy duty start (500% for 30 seconds)

Or

150HP motor for a class 30 start (600% for 30 seconds)

Or

450HP motor when connected to the inside delta of a motor for a class 10 start (350% for 30 seconds)

H-92
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2 - TECHNICAL SPECIFICATIONS

233

Severe Duty (600% current for 30 sec) Ratings

Table 6: Severe Duty Horsepower Ratings

Severe Duty (600% current for 30 seconds 125% Continuous)
MODEL NoMBER | NOMINAL HORSEPOWER RATING
AMPS 200-208V | 230-240V | 380-400V | 440480V | 575-600V

RB2-1-8-027A-11C 24 5 7.5 10 15 20
RB2-1-S-040A-11C 40 10 10 20 30 40
RB2-1-§-052A-12C 45 10 15 25 30 40
RB2-1-S-065A-12C 45 10 15 25 30 40
RB2-1-5-077A-13C 45 10 15 25 30 40
RB2-1-8-096A-13C 77 25 30 40 60 75
RB2-1-8-125A-14C 105 30 40 60 75 100
RB2-1-8-156A-14C 105 30 40 60 75 100
RB2-1-5-180A-14C 105 30 40 60 75 100
RB2-1-8-180A-15C 180 50 60 100 125 150
RB2-1-S-240A-15C 180 50 60 100 125 150
RB2-1-§-302A-15C 180 50 60 100 125 150
RB2-1-S-361A-16C 210 60 75 125 150 200
RB2-1-S-414A-17C 310 100 125 150 250 300
RB2-1-§-477A-17C 310 100 125 150 250 300
RB2-1.8-515A-17C 310 100 125 150 250 300
RB2-1-8-590A-18C 515 150 200 300 450 500
RB2-1-8-720A-19C 515 150 200 300 450 500
RB2-1-5-838A-20C 515 150 200 300 450 500

¥ NOTE: Do not exceed Class 30 overload setting,

16
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SET

sjmawaambay wopaeyeay pue sSupey Noms Jamed zay

oot e | Curren | Nt | 11| i | whtmnd [T upamaia | Mt | MR | e
(&) Rating Inside Delta | Inside Delta Rating (KA) | Rating (KA) Line Load Class Current (A) Breaker Trip Bypassed
(A) Std. Fuult® | High. Faulé’ Rating (A) W)
RB_1_027A11C | 27 31 - 48 5 5 Power Block' | Bus Tab® | J/T/RKI/RKS 45/70* 60/100° 49
RB_1_040A11C | 40 46 - 7 5 5 Power Block' | Bus Tab® | J/T/RKI/RKS |  70/100* 100/150* 498
RB_1_052A12C | 52 60 - 93 10 10 Power Block’ | Bus Tab®| JI/RKI/RKS |  90/125* 125/200* 51
RB_1_065A12C | 65 75 - 116 10 10 Power Block®| Bus Tab’ | J/I/RKI/RKS | 110175* 1507250 537
RB_1 077A13C | 77 89 . 137 10 10 Bus Tab® | BusTab’| J/I/RKI/RKS | 125/200% 175/300* 56
RB_1_096A13C | 96 110 - 171 10 10 Bus Tab® | Bus Tab’| WT/RKI/RKS | 150250 225/350* 59
RB_1_125A14C | 125 144 194 223 18 30 Bus Tab* | Bus Tab*| JT/RKI/RKS [ 200/300% 300/450% 62
RB_1_156A14C | 156 179 242 278 18 30 Bus Tab* | BusTab*| JI/RKI/RKS | 250/400* 350/600* 66
RB_1_180A14C | 180 207 279 321 18 30 Bus Tab* | Bus Tab*| WI/RKI/RKS | 300/450* 450/700* 71
RB_1_180A15C [ 180 207 279 321 30 65 Bus Tab* | Bus Tab*| JT/RKI/RKS | 300/450% 450/700% 71
RB_1_240A15C | 240 276 372 428 30 65 Bus Tab* | Bus Tab*| JT/RKI/RKS | 400/600° 600/900* 75
RB_1_302A15C | 302 347 468 538 k1] 65 Bus Tab* | Bus Tab* | WT/RKURKS/L| S500/800* 700/1100* 8
RB_1_361A16C | 361 415 560 643 30 65 BusTab' | Bus Tab®| VI/RKI/RKS/L| 600/900" 900/1300* 92
RB_1_414A17C | 414 476 642 738 42 65 Bus Tab* | Bus Tab’ T 700/1100* | 1000/1600* 103
RB_1 477A17C | 477 549 739 850 42 65 Bus Tab' | Bus Tab' LT 800/1200* | 1200/1800* 120
BEI NI R S I AN ST Fe Sk, Ly dd o TENERER L VS UV . sl BT 40
RB_1_590A18C | 590 679 915 1052 42 65 Bus Tab* | Bus Tab' L 1000/1600* | 1400/2000 165
“RE- T 20AI8C T20 L.74) TTI0 TZ83 73 {ib] 0L L 5 T TZO0TS00™ | 18002500 pain]
RB_1_838A19C | 838 964 1299 1494 42 63 Bus Tab* | Bus Tab* L 1400/2000* | 2000/3000* 245

* Rating for Inside Delta Application

1 Power Block wire size #124awg

2 Power Block wire size #10-#1awg

3 Bus Tab with 1 hole %" diameter

4 Bus Tab with NEMA 2 hole pattern %" diameter %" apart as defined by NEMA Standard CC1

5 For higher kAIC ratings, consult factory
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2 - TECHNICAL SPECIFICATIONS

238 RB2 Starter Control Pewer Requirements
Table 8: RB2 Starter CPT VA Requirements
e Recommended Tuyer Recommended
Model Number Required Min. TX size Model Number Required Min. TX size
(VA) (VA)

RB2-1-8-027A-11C 74 75 RB2-1-8-240A-15C 243 250

RB2-1-8-040A-11C 74 75 RB2-1-8-302A-15C 243 250

RB2-1-8-052A-12C 111 125 RB2-1-8-361A-16C 243 250

RB2-1-8-065A-12C 111 125 RB2-1-5-414A-17C 441 450

RB2-1-8-077A-13C 111 125 RB2-1-8-477A-17C 441 450

RB2-1-8-096A-13C 11 125 RB2-1-8-515A-17C 441 450

RB2-1-§-125A-14C 131 150 RB2-1-5-590A-18C 441 450

RB2-1-8-156A-14C 243 250 RB2-1-8-720A-19C 441 450

RB2-1-8-1B0A-14C 243 250 RB2-1-5-838A-20C 243 250

239 RC?2 Starter Control Power Requirements
Table 9: RC2 Starter CPT VA Requirements
Power Power
Model Number Reg:l;ed R]\eqc{:n'g: :;:d Model Number Re:l;;ed R;‘;:?’;;: l::leed

RC2-1-8-027A-31C 45 75 RC2-1-8-240A-35C 123 150
RC2-1-8-040A-31C 45 75 RC2-1-8-302A-35C 123 150
RC2-1-8-052A-31C 45 75 RC2-1-8-361A-35C 201 250
RC2-1-8-065A-32C 45 75 RC2-1-8-414A-35C 150 200
RC2-1-8-077A-32C 45 75 RC2-1-5-477A-35C 225 350
RC2-1-8-096A-33C 45 75 RC2-1-8-590A-35C 225 350
RC2-1-8-124A-33C 45 75 RC2-1-8-720A-36C 225 350
RC2-1-8-125A-34C 123 150 RC2-1-8-840A-19C 225 350
RC2-1-8-156A-34C 123 150 RC2-1-8-960A-20C 225 350
RC2-1-8-180A-34C 123 150 RC2-1-8-1200A-37C 285 350
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2 - TECHNICAL SPECIFICATIONS

Figure 5: RB2 414 - 838A

B
et
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R e b A1) 1 2 L i

m

Model A B E D E F

RB2Z 414-590A 28.29 | 18.5 | 26.25 N/A | 031
RB2 720A 30.04 | 18.5 28 (4 N/A | 0.31
RB2 B38A 27.75] 26,6 | 235 | 87 | N/A | 031
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2 - TECHNICAL SPECIFICATIONS

Environmental Conditions

2.5 Environmental Conditions
Table 10: Environmental Ratings
Operating Temperatures -10°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 5.9mys” (19.2fUs%) [0.6G]
Cooling RC (Natural convection)
RB (Bypassed)
Altitude Derating
2.6 Altitude Derating

Benshaw's starters are capable of operating at altitudes up to 3,300 feet (1000 meters) without 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 Derating

Altitude Percent Derating (Amps)
3300 Fest 1006 meters | 0.0%
4300 Feet 1311 meters | 3.0%
5300 Feet 1615 meters 6.0%
6300 Feet 1920 meters | 9.0%
7300 Fest 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.

H-97
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2 - TECHNICAL SPECIFICATIONS

Approvals

1 Approvals
MX’ Control Card is UL, UL Recognized

Certificate of Compliance

28 Certificate of Compliance
CE Mark, See Appendix D on page 200.




3 - INSTALLATION

Figure 9: Power Schematic for RB2 High HP
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4 - KEYPAD OPERATION

e — e

Remote LCD Keypad and Display

4.10 2x16 Remote LCD Keypad

Like the standard keypad, the remote LCD keypad has the same basic fanctions with enhancements that allow using plain text instead of
codes and a menu structure instead of a straight line of parameters.

Additional keys have been added, such as [START], [STOP], and a [LEFT] arrow for moving the cursor around in the LCD display.
Status indicators have been added, providing additional information for the starter operation.

The remote keypad is NEMA 13/IP65 when mounted directly on the door of an enclosure with the correct gasket.

Figure 23: Remote LCD Keypad

S GENSHAW

 STOF

AL A

HunN

Description of the LEDs on the Keypad

4.11 Description of the LEDs on the Keypad
The keypad provides three LED indicators in addition to the 2x16 character display. The LEDs provide starter status information.

Table 17: Remote Keypad LED Functions

LED State Indication
STOP i Stomvcd
Flashing Faulted
=y On Running and up-to-speed
Flashing Running and not up-to-speed (ramping, decelerating, brake etc).
ALARM Flashing Alarm condition exists. If condition persists, a fault oceurs.

3 NOTE: By default, the [STOP] key is always active, regardless of selected control source (Local Source and Remote Source
parameters). It may be disabled though using the Keypad Stop Disable (P65 / /O 18) parameter. For more information refer to the
Keypad Stop Disable (P65 / /O 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] arrow, [ENTER] and [MENU] keys on the LCD keypad perform 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 of the Keys on the LCD Keypad

Key Function
* This key causes the starter to begin the start sequence. The direction is dependent on wiring and phase
t selection.
S art * In order for this key to work, the Local Source (QST 04) parameter must be set to "Keypad".

* Increase the value of a numeric parameter.

* Select the next value of an enumerated parameter.

* It scrolls forward through a list of parameters 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 which group of meter
values is monitored.

* Decrease the value of a numeric parameter.

* Select the previous value of an enumerated parameter.

= It serolls backward through a list of parameters within a group (when the first parameter is displayed,
it scrolls to the end of the list).

. *  When a list of faults is displayed, it moves from one fault to the previous fault.

*  When the starter is in the Operate Mode, pressing [DOWN] allows you to change which group of
meter values is monitored.

*  When editing 2 numeric parameter, the [LEFT] arrow key moves the cursor one digit to the left. 1f
@ cursor is already at the most significant digit, it returns to the least significant digit on the right.
*  When in Menu mode, the {LEFT] arrow allows groups to be scrolled through in the opposite direction
of the [MENU] Key.
¢ Stores the change of a value,
enter *  When in Fault History, [ENTER] key scrolls through information logged when a fault occurred.
* ‘When an alarm condition exists, [ENTER] scrolls through all active alarms.

* [MENU] scrolls between the operate screen and the available parameter groups.

menu *  When viewing a parameter, pressing [MENU] jumps to the top of the menu.
*  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 Key).
Stw * If a fault has occurred, the [STOP/RESET] key is used to clear the fault.
reset * The [STOP/RESET] key always halts the operation of the starter if the control source is set to

*Keypad®. If the control source (QST 04/QST 05} is not set to "Keypad”, [STOF] key may be
disabled using the Keypad Stop Disable (/O 18) parameter.
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Product Data Sheet

LIL36600
MOLDED CASE CIRCUIT BREAKER 600V 600A

1] sauame O

by Schnedder Eleciric

List Price  $13,949.00 USD
Availability Non-Stock Item: This item is not normally stocked in our distribution

facility.
Technical Pump Power Breakers MCP-1, MCP-2 & MCP-3
Characteristics
Shipping and Ordering
Category 00941 - Circuit Breakers, Thermal Magnefic, 600 Vac, Current Limiting, Type LIL, UL,
Unit Mount
Discount Schedule DE2
GTIN Q0785901717171
Package Quantity 1
Weight 28 Ibs.
Avallability Code Non-Stock Item: This item is not normally stocked in our distribution facility,
Returnability ¥
Country of Origin MX

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

Generated: 05/18/2012 18:25:05

© 2012 Schneider Electric. All rights reserved.

Schneider

Electric
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SELARE D PowerPact™ Circuit L-Frame Circuit Breakers

it

by Schneider Eleceric Breakers Class 616 / Refer to Calalogs: 0616CT0801

www.gchneider-alectric.us

New)

Table 7.47:

L-Frame 600 A Circuit Breakers with Lugs and Factory-Sealed Electronic Trip Units Suitable for Reverse Connectiona ¥

Electronic Trip Unit 1 s AR e bt s W o S S

Terminal
Cat. No.ol

L{)L36250(CIUS X 48 9319.00] 9918.00] 11604.00

250 A
400 A Li- U31X]  4827.00 8478.00] 8919.00 11604.00
600 A | L{) U31X 00 10541.00] — 11837.00] —
e AT, S T P T A P A PN M
PR 250 A | L{)LAG250(C)U33X] 8071.00] 10513.00] 10511.00] 12198.00
Standard 8.35% so0a [Li)i3sacoic)uzax| s391.00) e211.00] Gers.o0| 6s38.00| so7i.00| 10513.00] 10511.00) 1218800 1ms.on| 14028.00
500 A i.nmmax 767200 — 807700) oo Ul 41134.00] o 0| 12430.00| — | 1420800 — | ALB0OLS52K3S
Micrologic | 400 A )me 5253.00| 7073.00] 6582.00| 7445.00| 9979.00] 11420.00| 11418.00| 13105.00] 13132.00] 15071.00
Ammeter| WS | 53A| gana Li.{] 3K | B535.00| 8984.00| — 1204100 — 13337.00] — 15338.00) —
Miorlogic| 1o | 5o | 004 Lﬁuﬁm{cwsmq 7200.00] B021.00| 7579.00| 844300 10876.00| 12418.00| 12416.00| 14103.00) 14278.00| 16218.00
Energy 600 A | L{]L36600USIX | 9483.00] ~ 9982.00| — 13039.00) ~ 14335.00| - 16485.00) — .
Miorologic| e | gan | 400A Lul.as-eooec:gu«x 8149,00{ 8969.00| s578.00| s441.00] 11975.00] 13316.00] 13415.00] 15101.00] 15427.00] t1vace.00
Amenater 800 A | L{)L38600U44X | 1043100 — 10980.00] — 14037.00] — 15333.00] — 17633.00] —
Micralogic 400 A |LO) s4x| 2097.00| 9917.00| 9575.00| 10439.00| 12072.00| 14414.00| 14412.00| 16099.00 16574.00| 18514.00
“Erergy | 180 | 838 | 50 |\ i aseonnex _ 15035.00 . bk

250A IL(M46250(CIU3TX| 5327.00] 6233.00| 6581.00) 6530.00) £478.00| 10501.00 12189.00| 11981.00| 14017.00| AL4OOLE1KAT

4004 [Li)L4B400[CUZTX]  6227.00| 6233.00| s4m1.00| 758300 9878.00| 11557.00( 11318.00) 1324200 13016.00 15226.00
L{]L46600U31X | B508.00| — 8884.00) — 1194100 = 13237.00| - 15223.00) . | ALBOOLSS2K4®

250 A |L{ L46250(CHUA3X]  5891.00| 6796.00| 6174.000 712300 S571.00] 11098.00| 11011.00] 12783.00| 12663.00| 14700.00] AL40OLEIKAY

Micoge| s | 38
Standard 35 | ao0a [LO)asacoiciuzsx]  e791.00| 7e4s.00| 7o7aco| s176.00| 1os71.00] 12151.00 1191100 13836.00| 13688.00 15911.00
800 A | L{iL 33X | soraoe| — 9477.00) - | 1253400] — | 13830.00] — | 15806100 .. | ALEOOLSS2Me

Micrologic 400 A [L()L46400(CHU4aX]  7653.00] 871100 7982.00] som3.00| 11579.00 13058.00] 12819.00] 1474300 14vaz.00| 1836400
Ammeier| 5! [ 534 Li.nuﬁaooum 9935.00) — 10384.00)  — 1344100 — | 14737.00] — 16948.00] —

Micrologic LSt 536 400 A | L LAB400ICIUS3X] BEDO.OD| 9659.00| £979.00| 10081.00| 12376.00) 14056.00| 13816.00] 15741.00| 15888.00[ 18102.00
Enery G00A | L{jL46600USEX | 10883.00 — 11382.00 — 14439.00 — 16735.00 e 1B8095.00 =3

Microlagic
Concs| U [ ss

ALBOOLSE2K49
Micrologic 400 A | L{ JL4BADO(CYUI44X| ©548.00] 10607.00 9978.00| 11079.00) 13375.00| 15054.00) 14815.00] 16738.00| 17037.00| 19250.00
. & dar | LSIG S:‘M 8004 | L{IL4GB0OUA4X | 11831.00 —| 42380.00 i 15437.00 —_ 16733.00f — 18243.00 e
Micrologic] ey | gge | 400A |LOJL4 10497.00 11555.00| 10975.00| 12077.00{ 14372.00) 16052.00) 15812.00| 17791.00| 18184.00| 20460.00
Enargy B00A | Li) 12779.00 —| 13378.00 - 1643500 — 1700 - 20391.00 —

See Supplemental Digest page 3-4 for circuil breakers with field-inlerchangeabi irip units

For 100% rated cireuit breakers (250 A and 400 A only), add a "C" in the 9th character place (for example, LGLIB400CUZ1X)
Circuit breakers with J, L, and R interrupting ratings are UL certified as currant Bmiting,

3P circuit breakers with this fip unit can be used for 2P applications.

ALACOLB1KS terminal wing ranges are (1) 2 AWG~600 kemit Cu o 1) 2 AWG-500 komil Al,

ALBUOLSS2K3 ferminal wire range Is (2) 20 ANG-500 keml AWCu,

For applications requiring communicating see page 7-48,

#oa%eOp

Table 7.48: Termination Options Table 7.49: lmﬂfmp“ﬂg Ratings

Tarminatton Dption

interrupling Ralin

%
&
O
<X
oy
3
o
e
=

. ‘Voitage
-Line {See Section §)

A o
F No lugs 240 Vac 25 KA 65kA | 100kA | 125kA | Z0DKA
L Lugs both ends 480 Vac 18 kA 35 kA as5kA | 100ka | 200KkA
M
p

Lugs ON and. terminal nut kit OFF and 00 Viae 14KA 18KA 25 KA A 100kA
Lugs OFF end, terminal nut kit OM end

N¢ Plug In

D% Drawoud

8% Rear Connecled
For factory-installed termination, place termination letter
in the third block of the circuit breaker catalog number.

(LiGL36600U44X

Termination Letter

% For N and D pricing, add termination pri on page 7-45 to price. For
Spdehg.addwmnaihnpﬁeiugmpage?-ubgeﬁu

w
2.
(V]
g
(-}
£
B
z
=
EE%
&
£
=

L-Frame Circuil Braaker

fh’ 33:;&@1% Electric gm 7-25
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PowerPact™ Circuit Mechanical Lugs [[j] sousse n
Breaker Accessories Class 612 / Refer to Catalog 0612670101 by Schnaider Eisssrie
www. schoeider-elactric.us

Mechanical Lug Kits for H-Frame and .I-Frame Cireuit Breakarsat

Table 7.87

Deseription

SRy

Gu Lugs for Use with

J0, 9G4 JL
40,08, JL

ALTSOHD
ALI7SID

113.00

Cu Wee Only
Wwﬂ
WWJMM“

A_Sep page 744 orlominel pfefous bar comnections,

L-Frame Lugs

Table 7.88:

Description

Mechanical Lug Kils for L-Frame Clrcuit Bmksrs

X X (1) 2 AWO-500 kemi Al L ALIOLETKS 2

x = {1) 2 AWG-600 kemil Cu AL40OLB1KS 4
s i 1 T X = “Alegorseaka |5 34100
4 X = (2) 20 AWG-S00kem AlorCU [/ bolceoka | 4 | 449.00
2 400600 3 X X {2) 30 AWG-500 kel Alor Gu | MLBO0LFSZk3 | 3 | 8aton

250/400 3 X % {12 AWG-500 kernd Al CLMOOLGTRE | Bt

T —— X - (1) 2 AW K4 4 983.00
& “'F’g,?” with | neon 3 X o |CUeooLSsaR |3 832,00
— i ! &, 4| 4 |238500
B L7/} 3 X ¥ (1] 30 ANG-500 kel Al or Gu__| CLIBOOLFESRS |—8—' 2395 00

Table 7.89:

|t e SRS

Descripa~n | i
| Standard !Fi.:_.ﬂng[

Optlomal

Asnpers

Fating

Mechanical Lug Kits for M-Frame, P-Frame and R-Frame Circuit Breakersy

M- and P e - :
an ~Fra|
et 1200A | PG P, PLMG W | 800 A (4] 30 AWG-500 or 1
M P-Frame ALBOOPGKS 3
PG PLPL MG, M| 800A (2) 30 AWG-E00 ALaGoPEKaw =
i 30 Komil ALEKOFTKS 3
o | PG PR MG M| BO0A 758 kgt ALonly  [TaldncPrkim | 4
AL1Z00F25Ke | 3 a78.00
: 1200 A PG P4, &\\{ma’ (4) 30 AWG-500 kemil e T e
o = PG, PUPL yﬁ\ (3) 350600 kel ALI2C0PCKUS -3
= e ALIZOOPEKUMS | 4 1038.00
som o | ALIZ00PTRUS | 3 1233.00
= PARIR e s ALVZOOP7KUAS| 4 | 163500
: 1 Arame 12004 | Vi - AL1200RSIK 1 21500
a4 . Uni bdaunt = ALZSORKS | 2 13200
25 Bl 100150 A (1) 1140 AW CuUzsORika | 3 | 89000
em o 2 13 3 1647.00
= M-, BO0A | MG, ML PG, P PL (3) 20 AWG-500 ket 4 2180.00.
= 12004 | MG, Ml PG, PJ, PL | BOO-1200 A (4) 3/0 AWG-500 kemil CUT200P 3 569.00
- CLIZ00PESK e 4886.00
EE P-Frame 1200 A PG, P4, PL £00-1200 A (4) 340 AWG-E00 kemil e W T
ﬁw RFrame | 1200A I-Ling = {4) 3/0 AWG-500 komil CU1200853K
-m ®  Doss not fit onto ON end of unit-mount P-frama tircult breakers.
nid 4 For unit-mount circuit breaker cnly.
g * Al unit-mount Reframe circuit braakers require | pads for g lugs of any type. Soe page T-44,
W ¥ mewihahmdrdeiwomluww.addafbﬂomm‘rmmmw axample, ALBOOPETK),
™ a mh&qmmummwmmtmmmmmlnmmmtmmmmmmummummmm

© 20172 Schrsider Elactri
Al Righla Resaryed
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Schneider
Electric

MANUFACTURER’S DECLARATION OF CONFORMITY

The undersigned, representing the following manufacturer

Document No. md001f

manufacturer: SQUARE D COMPANY
_ 3700 6th Street S.W.
address: Cedar Rapids, Towa 52404
USA

Herewith declares that the product

Product identification:

Molded Case Circuit Breakers with thermal-magnetic trip units, together with their
associated optional accessories, having the following catalog number prefixes:

FA, FH, FC, FI, KA, KH, KC, KI, LA, LH, LC, LI, MA, MH, NA, NC, PA, PH, PC

To which this declaration refers are in conformity with the following:

Standards
And/Or

Normative Documents:

General rules: EN 60947-]
Circuit Breakers: EN 60947-2
UL 489

CSA C22.2 No. 5.1

Suhject to installation, maintenance and utilization in accordance with their purpose, regulations, current
standards, manufacturer‘s instructions and industry standards. Meets the provisions of the following EC
Directives, including all applicable amendments,

reference n° title

73/23/CCE Low-voltage Directive of February 19, 1973 modified by Directive 93/68/EC of July
22, 1993,

89/336/CEE Eleciromagnetic Compatibility Directive of May 3, 1989 modified by Directives

92/31/CEE of April 28, 1992 and 93/68/CEE of July 22, 1993.

The CE marking on the product and/or the packaging signifies that Square D Company holds the technical

files.

Cedar Rapids, IA

ALL DISTRIBUTION OR REPRODUCTION WITHOUT WRITTEN AUTHORIZATION IS FORBIDDEN.

date: 01 November 1999 Authorization Signature

Name: Bruce Lindholm
Position: Director of Engineering,
Low Voltage Circuit
Breaker Products
Signature: @'ﬁ.‘. %fﬁv/{-—-
Page 1 of 3
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Schneider Electric North America
Square D Company

Associated Optional Accessories

Circuit Breaker Catalog Motor Operator Catalog Sub-feed Lug (*) Catalog Electrical Accessory
Prefix Prefix Number Catalog Prefix
FA FAMO _SL100
FH, FC FANO SL100
Fl KAMO SL100
KA KAMO SL225
KH KAMO SL225
KC KAMO SL225
Kl KAMO SL225
LA, LH LAMO SL400 LAY
LC = LC1
MA MANMO SL800 “MA1
MH MAMO SL800 MA1
NA NAT
NC NAT
PA PAMO PA1
PH PAMO il
__PC PAMO PA1

(*) Asubfeed lug is a plug-on panelboard accessory that has the general physical size, shape, and current rating of the
corresponding circuit breaker, but has no moving internal parts or circuit-protaction features. Its function is to provide an
interconnecting means between the panelboard bus structure and wiring that is intended to feed another pansiboard.

Class 9421 Door-Mounted Operating Mechanisms (**)

Circuit Breaker Catalog Operating Handle Shaft Complete Kits Electrical
Prefix Mechanism Interlocks
FAL, FCL, FHL 9421LF1 8421LH3 9421088 9421LN1 8995R47
9421LH6 94210812 9421LN3 9999748
9421LH43 9421LN4
9421LH46
9421LC43
9421LC46
KAL, KCL, KHL 9421 K1 9421LH3 9421LS8 8421LP1 8999R47
9421LH6 9421L512 9421LP3 9999148
9421LH43 9421LP4
9421LH46
84211.C43
9421LC46
LAL, LHL 9421LL1 9421LH6 9421088 9421LR1 9998R47
9421LH8 94211810 9421LR4 9939R48
9421LH48
9421LH48
9421L.C48
9421LC48
MAL MHL 9421LM1 9421LH8 9421L88 g421LT1 9993R47
9421LH48 94211510 9421L.T4 9999R48
9421LC48
NAL, NCL 9421LX7 9421LH8 3421L88 9421LX1 N/A
8421LH48 9421LS10 8421L.X4
0421LC48
(**) Information supplied by Square D Raleigh
mdo01F Page 2 of 3
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Schreider Electric North America
Square D Company

Associated Optional Accessories

Class 9422 Flange-Mounted Operating Mechanisms (**)

Circuit Breakers Op. Mech. Handle Shaft | Complete Bracket Cable Cable Op. | Electrical Misc.
Kits Mounted | Operators | w/ 9422A1 | Interlocks | Op. Mech.
FAL, FCL, FHL 9422RNi 9422A1 9422R1 | 9422ARN11_| G422BN1 9422CFA30 | 9422CFA31 | O968R26 9422037
9422A2 0422R2 | B422ARN2I 0422CFAB0 | 9422CFAS1 | 9999R27
9422A3 9422CFAI0 | 9422CFA11
942274 9422CFAL10
9422A9 9422CFAL30
9422410 9422CFALS0
KAL, KCL, KHL 9422RP1 B422A1 G422R1 | 9422ARP11 94228P1 0422CKA30 | 9422CKA31 | ©998R26 942202
G422A2 9422R2_| 9422ARP21 0427CKAB0 | 9422CKAS1 | 9999R2T
3422A3 0422CKA10 | 9422CKAI11
942274
G422A9
9422A10
LAL, LHL 9422RR1 G422A1 0422R1 | 9422ARRI1 G422BR1 0420CLA30 | 9420CLA31 | 0099R26 942202
G422A2 | 9422RZ | 9422ARR21 9422CLAS0 | 9422CLAS51 | 9999R27
9422A3 0422CLA10 | 9422CLAT1
9422A4
§422A9
842ZA10
MAL, MHL S422RT1 9422A1 G427R1_| G422ART11 NA NA —_NA 9999R26 942702 |
G422A2 G422R2 | 0422ART21 9993R27
Gi22A3
942274
542279
9422A10
NAL, NCL 9422RX1 G422A1 G422R1 NA NiA FIA NIA N/A 942202
9422A2 9422R2
9422A3
842274
G422A9
9422A10
(™) Information supplied by Square D Raleigh
ALL DISTRIBUTION OR REPRODUCTION WITHOUT WRITTEN AUTHORIZATION IS FORBIDDEN. Page 30l 3
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Elapsed Time Meters ETM-1, ETM-2 & ETM-3

Precision Cmfted Timers, Motors and Measuring Devices

635 & 636 Series
AC Hour Meters (ETI’s)

& 24,115,220 VAC Operating voltage
" Continuous duty, rugged design
« Tamper resistant

Square Style "Y" Bezel

" Permanentaly lubricated
Model #635 Non-resettable

&« 6 Figure display: 99999.9
& Round or Square bezel mounting

&€ veud Approved

Round Style “X" Bezel
Model #636 Resettable

Cramer AC Hour Meters can be found in these applications and more:

Control Panels

www.mhrhodes.com




635 & 636 Series AC Hour Meters (ETI’s)

Applications

Construction Equipment Control Panels

Tools

Waste Water Treatment

Model #635 Non-resettable Model #6536 Resettable
Round & Square Bezel Round & Square Bezel
Bezel Styles
) Style X" & *G" Bezel Style"Y"&’K"Bezel __ (4) HOLES FOR #4
Most Popular Configurations ias . (3) HOLES EQ SPACED PHILLIPS HD SCREWS,
- B10] FOR #4 BINDING HD SCREWS. : RECOMMENDED PANEL
pMooeiRaii s s Ky b Ny RECOMMENDED PANEL { ah CUTOUT 2,22" B6.4] DIA.
| CUTOUT 222" 56.4] DIA. 2,375 R3.9]

Note: Style K" Bezel is
attached to housing

s s
Part# | Bezeltype | Time Registration

Note: Styfe "G Bezel is e JM 1 'E

10055 Round HRS/TEN 115/60 attached to hotising oy

I 10063 Square HRS/TEN 115/60 I

10062 Round MIN/TEN 115/60

10071 Round HRS/TEN 115/60 l_iml B39]
- 2,375 03—
_ 10186 | Square HRS/TEN 115/60 B8.2)
) 30850 | Square | HRS/TEN 115/60
-‘ # .
Wi adel # 636 Style 'E* ezel Style*S" Bezel (4) HOLES FOR #4
10072 Round | SEC/TEMA15/60 R1.58 (3 HOLES EQ SPAGED s PHILLIPS HD SCREWS.
_ Ked] FOR #6 BINDING HD SCREWS. r (et
10074 d | pIFTEN 115/60 > RECOMMENDED PANEL
- CUTOUT 282771 5] DIA. . 1-": !
10075 |  Round > HRS/TEN 115/60 2008 P8 [

10080 | Saffire | DmCaTEN 115/60
100834 Square | HRS/TEMI5/60
Square | MIN/TEN 115%Q_

Additional configurations available.

" &j

; _“-_Euzs Lages

—-——

E S | Tpes T sl
b 23,500 p8.9] —— e 9 968 [15,4] e
Specifications Z
Model | 635 | <= Options
Display 6 Figure; 99999.9 & BezelStyle: E X, S, orY
Time Registration Minutes or Hours Seconds, Minutes or & Resettable to “zero”
(Seconds Special Order) Hours & Non-resettable: Recommended
Resettable Not available Push button when ta;‘lPETIETOOﬁlng Is required
Motor Specification 24,115,220 VAG; 50 or 60hz to record total “on time
Power 2.7 Watts
Operating Temperature Range ~4°F to 131°F (-20°C t0 55°C)
Electrical Connection 6 (15 mm) Leads, 22 gauge wire
) Front Panel Mounting 3 hole Round, 4 hole Square
) Agency Approval UL/cUL
www.mhrhodes.com
" R ! M.H. Rhodes Cramer Company
MI-@DDEB mmman 105 Nutmeg Road South + South Windsor, CT 06074 USA
N el Toll Free: 877.684.6464 - PH: 860.291.8402 « FX: 860.610.0897

Application image CNC Machine Tools courtsey of HAAS Automation, Inc. i
© 2009 M.H. Rhodes Cramer Company, Division of Capewsll Components Company, LLC, All Aghts reserved. HCGETEIEHM e DAY
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IINSE ESSENTIAL COMPONENTS

MicroLogix 1100/ 1763
Small Logic Controllers

Pump Controller and Monitor PC-1, PC-2 & PC-3

SOIVE

MicroLogix 1100

With online editing and a built-in 10/100
Mbps EtherNet/IP port for peer-to-peer
messaging, the MicroLogix 1100
controller adds greater connectivity and
application coverage to the MicroLogix™
family of Allen-Bradley controllers. This
next generation controller’s built-in LCD
screen displays controller status, I/O
status, and simple operator messages;
enables bit and integer manipulation;

offers digiral trim pot functionality, and a

means to make operating mode changes
(Prog / Remote / Run).

Features:

)
‘ o Online editing
By combining all the features that have .
o Built-in 10/100 Mbps EtherNet/IP port for messaging

made the existing MicroLogix controllers

successful with industrial EtherNet/IP, s Isolated RS-232/RS-485 combo port
embedded DH-485 / Modbus™ RT'U o Ten digjtal inputs, two analog inputs, six digital outputs on each controller
networking, and the ability for an o One embedded 40kHz high-speed counter (on controllers with dc inputs)

interf:
operator :;:nte; a:;e tz (t:hI; control . o Two 40kHz high-speed PTO/PWM outputs (on controllers with dc outputs)
program through the screen, the

o Embedded LCD for controller and 1/O status and simple operator interface

MicroLogix 1100 controller may be all . .
for messages, and bit/integer monitoring and manipulation

you need and more.
o 4K words user program memory and 4K words user data memory

« Up to 128K byrtes for data logging and 64K bytes for recipe

APPLICATIONS: \ o Embedded Web server
The MicroLogix 1100 is particularly well o Email support

suited to mect the needs of SCADA RTU, o CIP generic messaging support
packaging, and material bandling '
applications. With even more memory for
data logging and recipe than the
MicroLogix 1500, the MicroLogix 1100 is
great for remote monitoring and for
applications that are memory intensive, but

= require limited 1/0. )

Rockwell
ALLEN-BRADLEY + ROCKWELL SOFTWARE Automation
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MicroLogix 1100 Controller

The MicroLogix 1100 combines all the features you demand in a compact controller,
with EtherNet/IP messaging, online editing, a built-in LCD screen on every controller
and a versatile combination of 1/0.

The embedded 10/100 Mbps EtherNet/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 connection is available.
An embedded Web server allows a user to custom configure dara from the
controller to be displayed as a web page. Furthermore, a second RS-232/RS-485
combo port provides a host of different point-to-point and network protocols.

With online editing, modifications can be made to a program while it is
running, making fine tuning of an operating control system possible, including
PID loops. .

The built-in LCD screen allows the user to monitor data within the controller, optionally
modify that data, and interact with the control program. The LCD displays status for
embedded digital 1/O and controller functions, and acts as a pair of digital 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, information through the display, providing real time program
interaction. A user configurable start up screen allows the user to personalize the controller to
identify the machine it is used on, the designer of the control system, or the name of the
company that uses it. Communication port status and communication toggle function,
operating mode status, and battery status monitoring are among the many features of the LCD screen.

For small applications, the embedded I/O in this controller may represent all of the control required. There are 10
digiral inputs, 6 digital outputs, and 2 analog inputs on every controller, with the ability to add digital, analog, RTD,
and thermocouple modules to customize the controller for your application. On versions of the controller with dc
inpurs, chere is a high speed counter, and on the dc output version, two PTO/PWM (pulse train 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 port supports the same protocols as the MicroLogix 1200 and MicroLogix 1500:

» DF1 Full Duplex / DF1 Half Duplex Master & Slave / DF1 Radio Modem

« DH-485 (supported directly using the 1763-NCO01 RS-485 cable on this port; or using the RS-232 port and existing
cables, a 1761-NET-AIC and external power is required for networking)

» Modbus™ RTU Master and RT'U Slave (supported directly using the 1763-NC01 RS-485 cable on this port, or using the
RS-232 porr and existing cables, a 1761-NET-AIC and external power is required for networking)

« ASCII

Communication Channel 1 with embedded RJ45 port supports EtherNet/IP for peer-to-peer messaging:

« 10/100 Mbps port with support for BOOTP, DHCP, & SNMP capability directly from the controller

» Auromatically assign IP address through DHCP or BOOTP, or configure using RSLogix 500 programming software
 Monitor your IP address through the LCD screen (or use the write-on nameplate)

» Supports CIP

o Allows controllers to exchange data with other controllers through messaging (does not support scanning of I/O on
Ethernet adapters)
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Expansion
Use up to four 1762 I/O modules (also used to expand the MicroLogix

1200 controllers) to increase your I/O count, as well as provide flexibilicy
of I/O for your application.

Modules include:

Inputs ~ 120V ac, 24V dc sink/source, analog, RTD, and thermocouple
Outputs — 120 to 240V ac, 24V dc sourcing, relay (including high
current isolated), and analog

™
RSLogix 500 Programming Software
Supporting the Allen-Bradley SLC 500 and MicroLogix families of
processors, RSLogix 500 was the first PLC programming software 1o
offer unbeatable productivity with an industry-leading user interface.
RSLogix 500 software offers:

o Flexible, easy-to-use editors

e Diagnostics and troubleshooting tools
o Powerful, time-saving features & funcrionality
» A world-class user interface designed for first time power users

Accessories
The MicroLogix 1100 accessorics include:

» Memory module: 1763-MM1 - provides memory for program backup transport
and can be useful to update programs in the field.

» RS-485 cable: 1763-NC01- used on Communication Channel 0 to provide daisy
chain connection for DH-485 and Modbus RTU Master/Slave networks.

MicroLogix - A Family of Success
All members of the MicroLogix and SLC™ 500 families share a

host of comuinonalities - from a common instrucdon set and
industry- leading RSLogix 500™ programming software, to
compatible network and HMI devices. These systems are
designed to work seamlessly - within a single machine or across
yotur entire factory.

All MieroLogix controllers are DIN-rail and panel mountable, as
well as UL listed, C-UL Certified, and Class 1, Division 2 and
CE compliant for conformity to necessary global standards. Your
use of one controller within the family is an investment in the
future, as your applications change and grow, allowing you to
easily move from one level of control to another.




@

PRODUCT SPECIFICATIONS

MicroLogix 1100 o e 1763-L16BWA B
Input Power 120/ g | 12V de- 24V de
Memory non-volatile b.;;tttcry backed RAM
User ngrsam / User Data 4K/ 4K I
pace
Data Logging / Recipe | Up to 128K bytes for data logging and up to 64K bytes for recipe (recipe memory subtracred from avail-
Storage ablc data logging)
Bartery Back-up Yes
Back-up Memory Module Yes
Dighal npus Ten 120V Foue 4V e Fou e 2 o/ 24V e
Analog Inpurs Embedded, two in local, with additional 1762 analog modules
Two relay,
Digital Outpues Six relay Two 24V dc FET, Six Relay
Two fast 24V dc FET
Serial Ports One RS-232 / RS-485 Combo Port
S Pestacol DF1 Full Duplex, DF1 Half Duplex Master/Slave, DF1 Radio Modem, DH-485, Modbus RTU
Master/Slave, ASCIHI
Ethernet Ports One 10/100 port
Ethernet Protocols EtherNet/IP messaging only
Trim Potentiometers Two digiral
High-Speed Inputs Four @ 40kHz input Four @ 40 kHz input Four @ 40 kHz input
(Pulse Catch) (1ch) (1ch) (1ch)
Real Time Clock . Yes (embedded)
PID Yes (multiple loops only limited by program and stack memory)
" PWM /PTO Two @ 40 kHz
Dual Asds Servo control Through embedded PTO
Embedded LCD Yes
Floating Point Math Yes
Online Editing Yes

Operating Temperature

-20°C to +65°C (-4°F to +149°F)

Storage Temperature

40°C to +85°C (-40°F to +185°F)

www.rockwellautomation.com

Power, Control and Information Solutions

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, W1 532042496 USA, Tel: (1) 414.382,.2000, Fax: (1) 414.382.4444

Europe/Middle East/Africa; Rockwell Automation SA/NV, Vorstlaan/Boulevard du Souverain 36, 1170 Brussels, Belghum, Tel: 32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, Level 14, Core F Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax:(852) 2508 184G

Publicstian 1763-PPOOIB-EN-P ~ March 2007 — Supersedes Publicsslon 1763-PPODI A-EN-P - July 2005

Copyright ©2007 Rackwell Autaration, Inc. All Rights Reserved. Printed in USA.
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Rockwell Analog Module PCEX-1, PCEX-2 & PCEX-3
tomation
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1762 MICROLOGIX EXPANSION 1/0

Expansion /O Modules

The 1762 MicrolLogix expansion 1/0 modules are
compatible with MicroLogix 1100, MicroLogix 1200,
and MicroLogix 1400 controllers. If your application
requires more |/0O than the built-in I/0 provided by
the controller, add expansion 1/0 modules.

MicroLogix 1100 controller with four expansion I/0 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 |/0 wiring

Label to record /0 terminal designations

Network support includes EtherNet/IP, DeviceNet, and DH-485 (local only)
Digital, analog, and specialty 1/0 modules available

Maximum 1762 Expansion I/O Modules per Controller

Controller Number I/0O Modules, Max.
Micrologix 1100 4
Micrologix 1200 6
Micrologix 1400 7

Environmentals and Certifications

Environmental Specifications

1762 MicroLogix Expansion [/0 Modules

http://www.ab.com/en/epub/catalogs/12762/2181376/2416247/25463/2164029/print.html ~ 11/30/2011
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Automation SYSIEms - 1 /04 MICTOLOEIX DAPALSIOL U\

Operating Temperature

Operating Humidity

Operating Altitude, Max.
Vibration, Operating

Vibration, Relay Operation

Shock, Operating

Shock, Relay Operation

Shock, Nonoperating

Dimensions (HXWxD), Approx.
Radiated and Conducted Emissions
ESD Immunity (IEC 1000-4-2)
Radiated Immunity (IEC 1000-4-3)
Fast Transient Burst (IEC 1000-4-4)
Surge Immunity (IEC 1000-4-5)
Conducted Immunity (IEC 1000-4-6)

& S -

-20...65 *C (-4..149 "F) (on selected modules)
5..95% (without condensation)

2,000 m (6,561 ft)

10..500 Hz, 5 g, 0.015 in peak-to-peak

1¢g

30 g panel mounted, 20 g DIN-rail mounted
7.5 g panel mounted, 5 g DIN rail mounted
40 g panel mounted, 30 g DIN rail mounted
90 x 40 x 87mm (3.543 x 1.575 x 3.425 in.)*
EN50081-2 Class A

4 kV contact, 8 kV air, 4 kV indirect

10V/m, 80-1000 MHz, 80% amplitude modulation, +900 MHz keyed carrier
2 kv, 5 kHz

2 k¥ common mode, 1 kV differential mode
10V, 0.15...80 MHz®

* Height including mounting tabs is 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

Certifications: C-UL certified (under CSA C22.2 No. 142), UL 508 Listed, CE compliant for all applicable
directives.

Hazardous Environment Class: Class |, 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 link at www.ab.com for Declarations of Conformity,
Certificates, and other certification details.

Digital I/0 Modules

Digital Output Modules

Operating  Continuous Continuous Off-State
Category Voltage Current per Current per Current
Range Output, Max.  Module, Max. Load,
Max, Max.
1762-0A8 B (4 100...240V 0.25Aat55 " 0A(1.0Aper 2mAati132V 1i5mAat
points/group) AC (131°F common) at 55 *  AC 5V DC
C (131 °F) 2.5 mA at {0.575 W)
40A(20Aper  265Y AC
yatlo*®
1762-0B8 20..26,4VDC  05Aat55 °C 40Aat55"C 115 mA at
(131°F) (131°F) 5V DC
575 W)

1.0Aat30°C(86 B.0Aat30°C (86
lFI ‘F’

11/30/2011

hitp://www.ab.com/en/epub/catalogs/12762/2181376/2416247/25463/2164029/print.html
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0..3000 Q

H-116

(£0.36...£1.08 °F),
depending on RTD

type
« Resistance Inputs:

o 4
Cat. No. Inputs/Outputs Voltage  Operating On- Continuous Off- Off- Impedance,
. Category Voltage  State Current State State Nom.
Range Current, per Voltage Leakage
Max. Output, and Current,
Max. Current, Max.
Max.
1762-1Q80W6 8 inputs 24V DC 10..26.4V 10mAat - 5¥ DC - 3k
sink/source DCaté5°C 5VDC 1.5 mA
10...30vV DC
at 30 °C
6 outputs AC/DC 5..265V AC - 25A(8.0A -~ 0 mA -
-N.O. 5...125V DC per module,
contact max.)
Analog I/0 Modules
Cat. No.  Inputs/Qutputs Analog Ranges Bus Overall Resolution Typical
Current Accuracy* Across Full Update
Draw, Range Period
Max.
% 1762-IF4 4 differential inputs  Voltage: +10V 40mA at 5V £0.32% full scale at 15 bits (bipolar) 130, 250, 290,
(bipolar) Current: 4..20mA DC -20..65° C (-4... & 450, 540 ms
50 mA at 149* F)& {selectable)
24v DC 40.24% full scale at
J 25 C (77" F)
. 1762-0F4 4 single-ended Voltage: 0...10V 40mA at 5V 21.17% full scale at 12 bits 2.5ms
outputs (unipolar)®  Current: 4.20mA DC -20..65° C (-4... (unipolar)
165mAat  149° F)®
24Y DC +0.5% full scale at
25" C (77" F)
1762-IF20F2 2 differential inputs  Voltage: 0..10V 40mA at 5V 20.55% full scale at 12 bits 2.5 ms (inputs)
{unipolar) Current: 4.20mA DC -20..65" C (-4... {unipolar) 4.5 ms (outputs)
2 single-ended 105 mA at 149° F)®
outputs (unipolar) 24V DC +0.3% full scale at
25°C (77" F)
* Includes offset, gain, non-linearity, and repeatability error terms.
@ Dnly applicable for series B.
Specialty I/0 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-IR4 4 input channels * RTDs: Platinum (385 40 mAat with Input filter and  6..303 ms per
and 3916), Copper 5V DC autocalibration configuration enabled
(426), Nickel (672 and 50 mA at enabled dependent$ channel,
618), Nickel-liron (518) 24V DC = RTD Inputs: depending on
* Resistance Ranges: 20.2..40.6 *C filter selection

11/30/2011
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EZAutomation - EZSeries Touchpanels

Hseris 6” Tn cﬂlﬂr Pangls Controller Display PCM-1, PCM-2 & PCM-3

6" Color EZSeries (5.1 TFT)

EZSeries 6 panels have a 5.7” diagonal touch screen with 320x240 pixel
resolution, This model is @ new addition to EZSeries line with a TFT LCD
(liquid crystal display).

NOTE: EZSeries CE Touchpanels have built-in Ethernet yet are still available with edditional
Universal Ethemet option if the application needs multiple processers

EZSeries Touchpanel
feature: EZSeries CE Touchpanel

« 5.7" diagonal color TFT LCD

;Lowrprofle sim bezel design NSV UL SME R EZSeries Dedicated 0S
*NEMA 4, 4X EZC-T6C-E | 6" Color TFT, Enhanced CE $769 Model P Price ' Del,
 320x240 pixel resolution 42PP, Nema 4, 4X el Number Jaiaiiace
P U I EZC-TGC-ED | 6" Color TFT, Enhanced CE | $2,299 LEZT6CES | EZPLCdiveronly | S7691 STK
« 512K, 1MB or 2MB option flash 42261 Dorioalin, Mema i Al serial drivers and
card for memory b 4,4 EZT6CFS  |accepts Ethemetand | $769| STK
Ty W etwark cards
* 400 nits brightness EZC-T6C-EH | 6" Color TFT, Enhanced CE | $1,899 3DAY n ca
+ 75,000 hour expected bulb 4.2 PP, DH+, Nema 4, 4% EZTEC-ESD DeviceNet 81,499 | 3DAY
half-life
182 touch cells (18x12) FICTOCEM | & CokrTrY, Enhanced CE | $1.099 | gpy | [ EzT6CFsE | AB Ethomet P $1499 | 3DAY
e EZC-T6C-EP | 6'C |' TFT Enhal 'd CE | $2.299 gt {00 Temis 10 1401 N
mounting clips for NEMA 4, 4X olor TFT, Enhance DAY -
* 2.3" (59.0mm) installed depth 4.2 PP, Profibus, Nema 4, 4X EZTECFSM | Modicon MODBUS Plus | $1.499 | 3DAY
* Has all EZSeries objects EZC-T6C-EC | 6" Color TFT, Enhanced CE | $1,899 | o0, | | EZTECFSP | Profibus $1499 | 3DAY
S i oo 4.2PP, CCLInk, Nema 4, 4X EZT6CST | MODBUS TCPIP $1,269 | 3DAY
. programming software EZGTOGEV plbiesly e cf I8 | oay | [EZT8cFsc | oounk $1499 | 3DAY
diffe Nema 4, 4X Universal Ethernet
sy EZTOCFSU | drivers - DF1, P, $1,398 | 3DAY
communication 3"‘“"’:&‘-‘0 Enhanced CE Touchpanels with Windows | - Modbus TCPIIP. SRTP
optlons avaflable In the chart CE Professional Plus offer:
to the right « File viewers such as Acrobat, Excel, Word, PowerPoint, image | EZTSC-RMC | RMC card installed $919 | 3DAY

and Intemet Explorer for Windows CE
* Built-in Ethernet protocols, Ethemnet IP, EZ IP, SRTP, Modbus
TCP/IP and Koyo ECOM

TATE [188.368]) el b 315 [0.009]

EZSeries CE Touchpanel

feature: DO ;
Spbrimslesdih sl GAAPAAAANARARARL ]
+ 18 bit colors =
* NEMA 4, 4X

= 320240 pixel resolution
= 400 nits brightness 2,048 [204.407)
= 76,000 hour expected bulb half-life 553

» Analog resistive touch screen peed
= Alchemy 333 MHz Processor £sl 4
* 32MB Flash, 64MB RAM and 2 MB for HMI 9
* 1/4" gasket and four DIN mounting clips
+ 2.43" installed depth

« Has all EZSeries Touchpanel
* Has all 4,000 Library symbols

* Programmed with EZSeries Programming L / | 18078 [rea.450)

software

Graphical HMIs
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Features

Plug-in - 12 A Power relay, 2 & 4 pole

« Flange mount option -
[Faston 187, 4.8x0.5 mm termination}
= AC coils & DC coils
» lockable fest button and mechanical flog indicator
» Cadmium Free contacts {standard version)
« Contact material options
» 06 series sockets
« Coil EMC suppression
» Accessories

56.32/56.34

» 2 or 4 pole changeover contact
» Plug-in/Faston 187

» Evropean Patent
207 e 277
= - 2
o =
& 8
g ) | I A f
48 05 05 @
56.32 56.320300
408 277 217
M= =

37.1

e ——
ar.4

12142224
1.3

1214222432344244

4.8

) b
I | | B

7 ||| 78|
PP [ ERN At © 5)a
ﬂ“’_ g_s_L ~ 05 @ ~ e
56.34 56.340300
* For 4 CO (4PDT) or 4 NO only.
For UL RATINGS SE: 56.32 56.34 56.32-0300 56.340300
“General fechnical information” page V
Contact specification
Contact configuration et I 4 CO (4PDT) 2NO [DPSTNCY-=1.5mm [4PSENG} -21.5mm gap
Rated current/Maximum peak current A 12/20 fZ/ Zv
Rated vollage/Maximum switching voltage ¥ AC 250/400 2p0/4Q0
Rated load ACI VA 3,000 f3.000\
Rated load AC15 (230 V AC) VA 700 [ 700 \
Single phase motor rating (230 V AC) kW 0.55 I 0.55 \
Breaking capacity DC1: 30/110/220V A 12/0.5/0.25 ] 12/1/0.5 \
Minimum switching load mW [V/mA| 500 {10/5) ] 500 (10/5) \
Standard contact material AgNi AgNi
Coil specification
Nominal voltage (Un) V AC (50/40 Hz 6-12-24-48.60-1100120 )23 - 240 - 400*
wpe|  6-12-24-48-60-110-125-220 L | - \
Rated power AC/DC VA (50 Hz)/W 1.5/1 } 2/1.3 1.9/— [ 2A-
Operafing range AC [0.8...1.1)Un [ o8
DC| (08.1.Muy | (0.85..1.1)Uy / - \

Holding voltage AC/DC 0.8 Up/0.6 Uy |/ 0.85 Up/— \
Must drop-out voltage AC/DC 0.2 Uy/0.1 Uy 0.2 Uy/—
Technical data
Mechanical life AC/DC cycles 20 - 10¢/50 - 10# 20 - 108 —
Electrical life ot rated load AC1 cydles 100 - 10° / 100 - 10° \
Operate/release time ms 8/3 10/4 , 8/4 \
Insukation between coil and contadis (1.2/50 ps) kV 4 5 / 4 | 5 \
Dielectric strength between open confacts  V AC 1,000 I 2,000 \
Ambient femperature range < —40...+70 I -40...470 \
Envireanmental pratection RTI RT1 \

Approvals (according to type)

(E e @ @ W &
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Ordering information
Example: 56 series plugin relay, 2 CO [DPDT}, 12 V DC coll, lockable fest button and mechanical indicator.
A B C D

' 561/3((2(/9(/0 1 2}/0|{0/}4{/0

» ; |
Serles s A: Contact material D: Special versions
Type 0 = Standard AgNi 0 = Stonderd
3 = Plug-in 2 = AgCdO : 1 = Wash tight {RT Ill) for 56.42 and
4 = PCB 4 = AgSn0; 56.44 only AP
poles i po i o 6 = Rear flange mount {4 pole only)
2‘?_' ;‘poie 12 A gfg(';ﬁ ;E?w 8 = Rear 35 mm rail mount (4 pole only)
diwd po!e: 12 A 3 = NO [PST), = 1.5 mm For other mounting options see page 6
Coil version contact gop ' g‘ Of';'::m
g : Sg (R0yse Py 2 = Mechanicol indicator
; ' 3* = LED [AC)
Coil voltage s 4 = Lockable test button4mechanical indicator
See coil specifications 5%« Lockable test button + LED (AC)
54* = Lockable test button + LED {AC) +
Selecting features and options: only combinations in the same row are possible. mechanicol indicator
Preferred selections for best ovailabili hoven 5 3 6* = Double LED (DT non-polarized)
rred selections for best ovailability ore ! in bold i i b phe e
Type | Coil version| A B c D [DC non-polarized)
56.32{AC 0-2-4 |0 0-2-3-4-5 0 74* = Lockable fest button + double ]LE:{
AC e d [DC non-polarized) + mechanical indicator
AC g : " g g‘ig / 8% = LED + diode [DC, pelarity positive
ol b g to pin 7) for 56.32 only
DC 0.-2-4 |0 0-2-84-6-7-8-9|0 9* = Lockable test bution + LED + diode
bC 0-2-4 |0 74-94 / [sDCégoi;ﬂyiy positive to pin 7} for
56. e O i T & 6.32 o
e ii g L s e LA 94* = Lockable test bution + LED + diode
2 B o4 / {DC, polarity positive fo pin 7) +
AL 0-2-4 [0-3 [0-3-5 0 mechanical indicator for 56.32 mﬁ,
bc 0.2-4 |0 0-2-4-6-7 0-46-8 'Opﬁonsmrovc_lihblefor220VDCan
{ bc 0.-2-4 |0 74 / 400 V AC versions.
56.42|DC 0-2-4 |0 (4] 0-1
. AC 0.2-4 |0-3 |0 0-1
56.44| ACDC 0-2-4 |0 o 0-1
AC 0-2-4 (0-3 |O 0-1
Special versions for Rail Applications on request
Descriptions: opfions and special versions
s 7 e
7 8 7 B @7 8
A Az A A2 At ue
C: Option 3, 5, 54 C: Option 6, 7, 74 C: Option 8,9, 94
LED (AC) Double LED LED + diede [DC, polerily ST,
(DC non-polarized) positive to pin 7] - -‘?-“”
{56.32 anly} f&‘.@lﬁ

Al

e/
Lockable test button and mechanical flog indicator (0040, 0050, 0054, 0070, 0074, 0090, 0094}
The dualpurpose Finder fest button con be used in twa ways:

Case 1) The plastic pip {located direcily above the test button) remains intact. In this case, when the
test butten is pushed, the conlocts operate. When the test button is released the contacls refurn fo their
former stote.

Case 2] The plastic pip is broken-off {using an appropriate cutting tool). In this case, [in oddifion to
the above function), when the fest buton is pushed ond rotated, the contacts are latched in the
operaling siate, and remain so unlil the test bution is rolated back to its former position.

In both cases ensure that the test button actuation is swift and decisive.
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Technical data *Only in applicalions where over voltage category Il is permitted. In opplications of over voltags category lll: Micro<disconnechion.

Insulation according fo EN 61810-1 2C0-4CO 2NO-4NO
MNominal voltage of supply system V AC | 230/400 230/400
Rated insulation voltage VAC | 250 400 250 400
Pollution degree 3 2 3 2
- | Insulation between coil and contact set
. Type of insulation Basic Basic
’ Overvoltage category I il
Rated impulse voltage kv (1.2/50 ps) | 4 - |4
Dielectric strength VAC | 2,500 2,500
Insulation between adjacent contacts
Type of insulation Basic Basic
Overvoltage category I il
Rated impulse voltage kV(1.2/50ps) | 4 4
Dielectric strength VAC | 2,500 2,500
Insulation between open contacts :
" Type of disconnection Micro-disconnection * | Fulldisconnection™
Overvolioge category e I
Roted impulse voltage KV (1.2/50 ps) | — 2.5
Disleciic sirangth VAC/(1.2/50 ys) | 1,00071.5 5,000/3
Conducted disturbance immunity
Burst {5...50) ns, 5 kHz, on Al - A2 EN 61000-4-4 level 4 (4 kV)
Surge {1.2/50 ps) on Al - A2 (differential mode) EN 61000-4-5 level 4 {4 k)
Other data
Bounce fime: NO/NC ms | 1/4 (changeover) |3/~ (normally open)
Vibration resistance (10...150 Hz ): NO/NC gl 17/14
Shock resistance NO/NC gl 20/14
Power lost to the environment without contact current W | 11(56.32, 56.42) 1.3 (56.34, 56.44)
with rated current W[ 3.8 (56.32, 56.42) 6.9 (56,34, 56.44)
Recommended distance between relays mounted on PCB mm|= 5
. Contact specification
] F 56 - Elecirical life {AC) v contact current
., 2 - 4 pole relays
107 F=m pre——
ALY
Rasktive bood - casp = 1
. 7b5d:.lcﬂ‘nbd-m=0.4
3 =
.
o B
10° s T
i} 4 8 12 16
(A}
H 56 - Maximum DC1 breaking capacity H 56 - Maximum DC1 breaking capacity
Changeover version Normally open version
2 e -
& 1 = 'L_'_____r :‘cmm’:‘h in serfes T W= :oo;'tlomlln.;a""—:la_
= 6 \ \ | = 6 t
B 4 e § 4 N ;
g 2 N g 2 i i e
E N 2 e —
b 1 = 1
L £
g 0.2 g 0.2
0.1 0.1
e 2 50 100 140 180 220 20 60 100 140 180 220
2 ::‘_} DC voltoge (V] DC voltage (V)

éi * When swiiching a resistive load [DC1) having voltoge and current valuss under the curve, an electrical life of = 100-10% con be expected.
* In the case of DC13 loads, the connection of a diode in parallel with the load will permit a similar electrical life as for a DC1 load.
Note: the release time of the load will be increased,

4
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Coil specifications

DC coil data, 2 pole relay AC coil datg, 2 pole relay
Neminal Coil Operating range Resistance | Rate Nominal Coil Operating range Resistance | Rated
voliage code Sumption vollage code cgrelimption
= Uy Ui 1 = TatUy Un  § P Wi R Tat Uy [50Hz)
S v e | Y LaaeipaR] f o o P
6 | 9008 48 s 40| 150 6 | 8006 48 6. 12 | 200
12 9.012 9.6 13.2 140 86 12 8.012 9.6 ){;Y 50 97
24 9024 1 26.4 600 40 24 8.024 19,21/ 26.4 190 53
48 9.048 8.4 52.8 2,400 20 48 8.048 M 52.8 770 25
60 | 9.060” | 48 66 4,000 15 60 | 8.060 L~ 48 86 1,200 | 21
110 110 88 121 12,500 8.8 110 8. 88 121 3,940 12.5
1 9.125 100 138 17,300 7.2 120 120 96 132 4,700 12
220 9.220 176 242 54,000 4 2 8.230 184 253 17,000 6
40 8.240 192 264 19,100 3,8
. * Upia = 0.85 Uy, for normally open version. -
DC coil data, 4 pole relay AC coil data, 4 pole relay or 4 NO
Nominal Coil Operaling range Resistance | Rafed Nominal Coil Operating range Resistance | Rated coil
voltage code mption voltage code consumption
UN U,‘*, Unn: Iat UN UN Um'm‘ U,.,,, R Lat UH ISCHzi
v v v A/ mA v v v Q mA
6 | 9.006 5.1 s 325| 185 6 | 8.006 48 6.4 57 | 300
12 9.012 10.2 /'13.2 123 o7 12 8.012 2.6 13.2 22 150
24 9.024 /y( 26.4 490 49 24 8.024 19.2 26.4 81 90
48 9048 L~ 40.8 52.8 1,800 27 48 8.048 38.4 52.8 380 37
&0 9 51 66 3,000 20 60 8.060 48 66 600 30
110 9110 $3.5 121 10,400 10.5 E
)35’ 9.125 107 138 14,200 8.8
4~ 220 9220 | 187 242 44,000 £ 5200 z ;
240 8.240 192 264 10,000 7.5
400 8.400 320 440 26,000 4.9
; y * Upin = 0.85 Uy, for normally open version.
. R 56 - DC coil operating range v ambient temperature R 56 - AC coil operating range v ambient temperature
2 pole relay 2 pole relay
-ﬁ-— 20 g T T B 20
N — [ UN
15 15
_-ql-‘h 1
1
10 10 nomd): open :ﬂmionl o
: I f changeover version
05 : : 05— A
20 10 0 10 20 3 40 50 60 TO 80 20 10 © 10 20 30 40 5 60 70O &0
('c) (°C)
R 56 - DC coil operating range v ambient temperature R 56 - AC coil ing range v ambient temperature
4 pola relay 4 pole relay or 4 NO
u U
~
s ——
1.6 15
1 ~——1
1 i
1.0 - 10 st v
changeover version 2
= 051 0.5 =
..' 20 10 O 10 20 20 40 S0 60 T B0 20 10 0 10 20 30 40 50 60 7O (?g)
{'c)

1 - Mox. permitted coil veltage.
2 - Min, pick-up voltage with coil at ambient temperature,
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1 - Max. permitted coil voltoge.
2 - Min. pick-up voltage with coil at ambient temperature.




@ finder 96 Series - Sockets and accessories for 56 series relays

Screw terminal (Box clamp) socket panel or 35 mm 96.02 ]%.ez.o w |mo
{EN 40715} rail mount Bive Black
Poe re!uy pe 56.32 56 34
096.71

Plashc [mm and releqse A A
[supplied xpdrwg Pﬂdmgms code SPA) | I - ST
&way jumper fink 094.06 | 094.06.0 |— -
entfcatonog (095004 050002
Modules (see table below] 99.02
Timer modules [see toble below) 86.30 86.00, 86.30
Sheet of marker fags for retoining and release dip 094.91.3 | 060.72 -
plastic, 72 tags, 6x12 mm |
Technical data |
Raled values 12 A- 250V
Dielectric strength 2kVAC =
Protection category ! P20
Ambient femperature e °C | ~40...+70 (see diagram 198}
& Scew torque Nm 0.8
Wire sirip length mm |8 - =
Max. wire size for 94.02 /04 sockets solid wire stranded wire

Ix6 / 2x2.5 ix4 / 2x2.5

1x10 / 2x14 ix12 / 2x14

cusamadniaah

094.06 {blue} | 094.06.0 {black)
10A-250V

B4 series timer madules

Multivoltage: {12...240)¥ AC/DC;

Muttifunctions: Al, DI, SW, BE, CE, DE, EE, FE; (0.05 5...100 h) | 86.00.0.240.0000

(12...24)V AC/DC; Bifunction: Al, DI; [0.05 s...100 h) 86.30.0.024.0000

{110...125)¥ AC; Bifunction: Al, DI; (0.05s...100h) 86.30.8.120.0000

{230...240}V AC; Bifunction: Al, Di; [0.05 s...100 h) 86.30.8.240.0000

Approvals faccording to type): C € @ MV'ys
e 99.02 coil indication and EMC suppression modules for 96.02 and 96,04 sockets
ST Diode (+Al, slandard polarity) {6...220)V OC | 99.02.3.000.00
86.30 LED {6...24)V DC/AC | 99.02.0.024.59
- 0 (28...60]V DC/AC |99.02.0.060.59
g IED e ~{110._.240[V DC/AC | 99.02.0.230.59 —
=1 [ED + Diode (+A1, standard polarity) (6..24)V DC |99.02.9.024.99
LED + Diode (+Al, standard polarity) [28...60)V DC | 99.02.9.060.99 =
Lol LED + Diode [+Al, siandard polarity) (110...220)V DC | 99.02.9.220.99
woy ¥ ED+Varistlor ~ {6.24VDC/AC 199.02002498 000000
. Is LED + Varistor T [28..60)V DC/AC |99.02.0.060.98 =
. {occording to type):  LED + Varistor B (110...240)V DC/AC | 99.02.0.230.98
. RC circuit {6...24)V DC/AC | 99.02.0.024.09
T A RC circuit {28...60[V DC/AC | 99.02.0.060.09 S
DC Modules with RC circuit {110...240]V DC/AC | 99.02.0.230.09
non-standard polarity  Residual current by-pass {110...240)V AC |99.02.8.230.07

(+A2) on request.



https://99.02.8.230.07
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https://99.02.0.230.59
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55 Series - Gc;néml purpose relays 7 - 10 A

VIE2041 2, www.findsrnet.com

Features 55.34
S iy Mo
55.32-2Pcle 10A
55.33-3Pcle 1D A 3
5534-4Pcle 7A
« Lockable fest button and mechanical flog
indicator as standard on 2 & 4 pole types :
« AC coils & DC coils e j ;
« UL Listing {cenain relay/sacket combinations)
» Cadmium Free confacts [preferred version) +2 pole, 10 A E <3 pole, 10A -4 pole, 7 A
» Contact material options « Plug-in 94 series sockets | « Plugrin 94 series sockels - Plug-in 94 series sockets
« 94 series sockets | il
« Coil EMC ression .
« Timer om“:’;ﬂﬁ 86 series 44244 ! it LU
« European Potent | l ’ l\{ [\i L\! | l\l HE L\’ Hl
8 12 ll 7 8 ! 9 10 11 12
} LA | ! " 21 A ,' 1 ‘:_':: 41
oy L My 0 oamy | | b 13 14
= 5, ; d| | i M a2
| |
2 a -
i 1 E Y[ passed
TTTT ' [| + o ¥
L L S T S i
!
5532 5533 5534 | S 1
|
For UL raTINGS SEE: : _ I
“General lechnical information” page V
Contact specification i
Contact configuration '| 2 CO {DPDT) i 3CO (30T} 4CO (4PDT}
Roted current/Maximum peak current A 10/20 10/20 7/15
Rated voltage /Maximum switching votageVAC | 250/400 | 250/400 250/250
Rated load AC1 VA 2,500 ! 2,500 1,750
Rated load AC15 (230 V AC) VAl 500 500 | 350
Single phase motor rating {230 V AC} kW 0.37 0.37 j, 0.125 =
Breaking capacity DC1: 30/110/220V A 10/0.25/0.12 L 10/0.25/0.12 7/0.25/0.12
Minimum switching load mW [V/mA} | 300 (5/5) 300 [5/5} “1 300 {5/5)
Standord contact material { AgNi . Aghi | AgNi
Coil specification i |
Nominal voltage {UN]  V AC [50/60 Hz) 6-12-24-48-60-110-120-230-240
VDC 6-12-24-48-60-110-125-220
Rated power AC/DC VA (50 Hz)/W 1.5/1 1.5/1 1.5/1
Operating range AC {0.8...1. 1)Uy (0.8...1.1)Uy [0.8..1.1)Uy
DC {0.8..1.1}Uy (0.8...1.1}Up {0.8...1. 1)Uy
Holding voltage AC/DC |  0.8Uy/05 Uy 0.8 Upny/0.5 Uy 0.8 Up/0.5 Uy
Must drop-out volage AC/DC 0.2 Upg/0.1 Uy 1 0.2 Upg/0.1 Uy 0.2 Up/0.1 Uyg !
Technicol data 5 |
Mechanical life AC/DC cycles 20 - 108/50 - 10¢ 20.10%/50 - 10° 20 - 10°/50 - 10°
Electrical fife of rted load AC1 opcles |  200.10° 200 - 10° 150 - 10°
Operate/release time ms 10/5 0/5 11/3
miuﬁonbehmmﬁondmch[lzfmpa}kv 4 ! 4 4
Dielactric sirength between open contacts ¥ AC 1,000 | 1,000 1,000
Ambient temperafure range i ~40...+85 ot ~40...+85 -40...+85 14
Environmental protection { RT1 T RT1 i
Approvals [occording to type} c € @ @ @ @ @ @ - @ RINA @ s @
2 '
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D finder 55 Series - General pbrpose relays 7 - 10A

Ordering

information

Exomple: 55 series plug-in relay, 4 CO {4PDT), 12 V DC coil, lockoble test button and mechonical indicator.

B

A
| i1 | ] ] :
5 5.3//14./9.012[0]/0
| :_ __ 5
Sefles — ) J | A:Contactmatersdl |
i | O«Stndard AGNi |
| = PCB | 2=AgCdO
3 = Plagin | ! 5-AgNt+Aul5}uﬂ
“’.‘* 1 &: Contact circuit —
2 = 2 pole, 10A 0 = CO [nPOT)
3 =3 pole, 10A
4=4pole, 7A |
Coil version |
8 = AC (50/60 Hz) [
9 =DC l
Coil voliage 1
Soocoaspocif‘icn‘ﬁons
Selecting features and options: only combinafions in the same row are possible.
Preferred selections for best availability ore shown in bold.
Type Coil version | A | B L8 |D
55.32/34 | ACDC 0-2-5 |0 0 |0
AC 0-2-5 0 2-3-4-5 0 7
AC 0-2-5 |0 54 ¥ ;
bC 0-2-5 [0 2-8.6-7-8-9,0 i
DC 0-2-5 |0 74-94 A
55.33 |ACDC 0-2-5 |0 0 0 :
[AC 0-2-5 [0 1-3-5 0 j
I | [0-2-5 |0 1-6-7-8-9 0 :
55.12/13/14| ACDC 025 [0 ° 0-1 i
Descriplions: ophions and special versions
% & % |
13 14 13 14 | @13 14@!
Al A2 At A2 Al A2 |
¢: Ophion3, 5, 54 C 8,7,74 C: Option 8, 9, 94
LED (AC) omu LED + diods {DC, polarity
(D€ nonpolarized) positive to pin A1/13)

The

former siade.
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Lockabls test button and mechonical flog indiceter

{0010, 0040, 0050, 0054, 0070, 0074, 0090, CO94}
dualpurpose Fi

test bution is pushed, the contacts operate. When the test bubion is released the confacts retum o their

4]fo]

[: Special versions
Q0 = Standard
1 = Wash tight (RT 1]
for 55.12, 55.13 and 55.14 only
L C: Opfions
0 = None
1 = lockable test bution
2 = Mechanical indicator
3 = LED AC)
4 = lockoble test button+mechanical indicotor
5 = lockable test bution + LED {AC)
54 = lockable test bution + LED [AC)
+ mechanical indicator
6" = Double LED (DC non-polarized)
7* = lockable test button + double LED
{DC non-polarized
74* = lockable test bution + double LED
+ mechonicol indicator
8* = LED + diode -
[DC, polarity positive to pin A1/1
.mﬁg%+wo+mm,
polarity pasitive to pin Al1/13]
94* = Lockable test button + LED + diade {DC,
polarity positive to pin A1/13)
+ mechanical indicator
* Opfion not availoble for the 220 V DC version.

o

bove the hest b "y

intact. In this cose, when the

the contocts are latched in the

Case 2) The plastic pip is broken-off [using on appropricie culting tool]. In this case, [in oddifion fo
&nubovefmcﬁuﬂ,whmhmb‘miipudndondmm:g,

operoling siate, and remain so uniil the test bulton is rotated bock to its formar position.
In both cases ensure that the test bution oclugtion is swilt and decisive.




@ tinder 55 Series - General purpose relays 7 - 10 A

Technical data

Insulation according to EN 61810-1 2 pole - 3 pole
Nominal voltage of supply system ______VAC|230/400 230
Rated insulation voltage V AC | 400 __|250
Pollution degree {2 2
Insulation between coil and contact set .
Type of Insulation Basic Basic BT
Ovareslingw caligey . SRPLN .
Raled impulse voltage kvjlz/sop)fd 0000 14
Dislectric strength V AC| 2,000 2 2,000
Insulation between adjacent contacts
Type of insulation |Basic Basic
Ovarvoltage category fl 1
Rated impulse voltage KV (1.2/50 psj | 4 2.5
Dielectric strength Y AC | 2,000 2,000
insulation between open contacts
Type of disconnection Micro-disconnection Micro-disconnection
Dielectric strength VAC/kV {1.2/50 ps} | 1,000/1.5 1,000/1.5
Conducted disturbance immunity
Burst (5..50)ns, 5 kHz, on Al -A2 EN 61000-4-4 | level 4 14 kV)
Surge (1.2/50 ps) on Al - A2 (differential mode) EN 6100045 | level 4 14 k4]
Other data
Baunce time: NO/NC ms | 1/3
Vibration resistance (5...55)Hz: NO/NC g|15/15
Shock resistance gl16 o
Power lost 1o the environment without conlact current Wil
of with rated current W |3 (2 pole) |4 (3 pole) |3 (4 pole)
Recommended distance between relays mounted on PCR mm = 5
Contact specification
F 55 - Eleciricol life [AC) v contact current F 55~ Eledricol life {AC) v contact curvent
2 and 3 pale relays 4 pole reloy
10" 10’
i Gl ~cosgp=1 - *
3 107 load - cosg = 0.4 3 10 o e g S —
N Inductive load - cosp = 0.4
b \\
10° T 10 R e
0 4 B 12 16 (1] 4 8 12 16
A @
H 55 - Maximum DC| breaking copacity
» When switching o resistive load ([DC1) and current
o volues under the curve, an electrical life of = 100-10" con be expected.
10 243 pole 2 ® In the cose of DC13 loads, the connection of a diode in parollel with
E . = 8 gl sstrent Sl 166 o willpemalt s shuor ahecvieol My o for o DC'| boad,
8 Y A N ey st Note: the relecse time for the lood will be increased.
i 21\ N 4 conbuchs in series
1 e
8 6.2 ]
0.1 ——
20 60 100 140 180 220
DC voltage [V}

H-125
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@ finder 55 Series - General purpose relays 7 - 10 A

Coil specifications

DC coil dota AC coil dota
MNominal Coil | Operating range | Resistance | Roted coil Nominal Coil Operating ronge | Resistance | Roted coil
voltoge code | consumplion volloge code i consumphion
Un Yoo | O R | Tatly Uy Ui, | e R | TotUy S0Fe)
v \' V' . o | mA v [ v _ v | o mA
6 | 9006 | 48 | 46 | 40 | 150 | | 6 | 8008 | 48 | 66| 12| 200
12 | 90i2 96 | 132 | 140 | 86 _ 13 | mor | %6 | 132 0| 97
24 | 9024 | 192 | 264 | 400 | 40 24 | BO24 | 192 264 | 190 53
48 | 9048 | 384 | 528 | 2400 | 20 48 | 8048 | 384 528 | 770 | 325
60 | 9060 48 | 66 | 4000 | 15 60 | 8.060 48 &6 | 1,200 | 21
110 | 9110 | 88 | 121 | 12,500 | 8.8 110 | 8110 | 88 121 | 4,000 | 125
125 | 9.125 | 100 138 [17300 | 72 120 | 8120 | 96 132 1 4#06 | 12
220 | 9220 | 176 242 | 54000 | 4 230 | 8230 | 184 253 | 17,000 | 6
240 | 8.240 | 192 264 | 19,100 53 |
R 55 - DC coil operciing range v ambient temperature R 55 - AC coil operating range v ambient temperahure
u u
a5 B
U ™
1
1.5 1.5 1
—
B
1.0 i 10 4
2 2 ' |
|
0.5 L—d1. 0.5
20 0 20 40 60 80 20 0 20 40 60 80
(C) c)
1 - Max. permitted coil voltage. 1 - Maox. permitied coil voltage
2 - Min. pickup voltage with coil of ambient lemperature. 2 - Min. pick-up
Accessories
2 Top flange mount adopter for 55.32, 55.33, 55.34
27 a8
f
bd ]
3 o a8 !
5 3.5’ 343 1.7
056.25 056.25 with reloy
Rear flange mount adaptor for 55.32, 55.33, 55.34 | 056.26
04 a7 304
. ¥ S
& o e
- 5 9 5
n\ R (0 gln 3
i o
27 T
h—— 056.26 056.26 with ralay

Top 35 mm roil (EN 60715 adaptor for 55.32, 55.33, 55.34

354

27
s 01
15
B

7.8

| 056.27




94 Series - Socket overview for 55 series relays

é_,..—-—

WE2012, www.findsimet.com

94,02 | 55.32 | Screw terminl Box damp) socket | Ponel or 35 mm rall | - Coil indication and EMC
. 94.03 | 55.33 | -Top terminals - Contacis [EN 60715) t suppression modules
94.04 | 55.32 | -Bottom terminails - Coil - Jumper link
55.34 -Timer modules
-Plastic refaining ond release
clip
. |
94.54 | 5532 | Screwiess terminal socket Panel or 35 mm rail | -Coil indication and EMC
| 55.34 | -For fust cable cannections I [EN 60715} mount suppression modules
; - Tep terminals - Contocts ~Jumper link
_ - Bottom terminals - Coil -Timer modules
| - Plastic retaining and release
| o
Socket | Relay | Descriphion "Mount Accessories
94.72 | 55.32 | Screw termincl (Plate damp) sacket| Panel or 35 mm rail | -Coil indication and EMC
94.73 | 55.33 (EN 607 15} mount suppression modules
94,74 | 55.32 - Matal retaining clip
55.34
|
Socket | Relay | Description Mounting Accessories |
94.82 | 55.32 | Screw ferminol [Plote damp) socket| Ponel or 35 mm rail I-Coilindiouﬁonondm
' - 23 mm wide for space saving [EN 60715} mount | suppression modules
:[ | - Metal retoining clip
|
| ;t | |
sl l | |
Socket | Relay | Description [ Accessories
94.84.2 55.32 | Screw terminal [Box clamp) socket E Panel or 35 mm rail | -Coil indicofion and EMC
| 55.34 [EN 607 15]) mount suppression modules
9B 5537 i - Jumper link |
_Wi:‘ 5532 -Plastic refainig and relecse |
ol | 55.34 clip
Socket | Relay | Description | Mounting | Actessories
94.92.3( 55.32 | Screw terminal {Box damp) socket | Panel or 35 mm roil | - Coil indicalion and EMC
94.94.3 55.32 | -Top terminals - Contocts (EN 60715) mount | suppression modules
| 55.34 | - Bottom terminals - Coil - Jumper link
i -Plastic retaining and release
- | clip
e = .
94.12 | 55.32 | PCB sockets PCB mounting | - Melal retaining clip
94.13 | 5533 !
94.14 | 5532 !
| | 55.34 [
Socket | Relay | Deseription Accessories
94.22 | 55.32 | Panel mount Panel mount an T mm | -Metal retaining clip
94.23 | 5533 | with solder connections thick panel
94.24 | 5532 ‘
55.34 l
94.32 | 55.32 | Ponel mount M3 screw fixing -Metal retaining clip
94.33 | 5533 | with solder connecfions
9434 | 5532 ‘
| 55.34 ; !
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@ tinder 94 Series - Sockets and accessories for 55 series relays

Screw terminal (Box clamp) socket paned or 35 mm 94.02 lmzo 9403 |94.03.0 |94.04 ‘94.04.0
(EN 60715} rail mount Bue |Black |Bive |Block |Blue IBlack
For relay type 55,32 55.33 55.32, 55.34

094.71

r"l ining o
c retoining and release clip i

A S g .
{occording to type}: (supplied with socket - packaging code SPA) | ; |
Gwaly jomper ok 09406 | 094060 00405 |094.050|00406 |094.060

e @ @' @ Identification fag ! 094.00.4
A s Modules [see toblo below) . 99.02 2
Timer modules (see table below) ! 86.30 ==
#@)m Centcin reloy/socket Sheel of marker fags for refaining and release cip 094,913 060.72
combinalions plastic, 72 tags, 6x12 mm
Technicol data
Rated values 10A-250Y
Dielectric strength 2 KV AC e N
Prolection category i i IP 20
Ambient temperature °C |-40...+70
M @ Screw torque My —
Wire sirip length mm |8
7 Max wire size for 94.02/03/04 sockets solid wire [sronded wire 7
: x6 / 22.5 |1x4 / 2x2.5
1x10 / 2x14 [1x12/2x14

| 094.06 [blue) [ 094.06.0 {black)

Rated values | T0A-250V

LT 1% o —aifo Bl

2 I LS W

" P 7 n o om

84 series fimer modules

{12...24)V AC/DC; Bidunction: Al, Di; [0.05s...100h} 86.30.0.024.0000
{110...125}V AC; BiHfunction: Al, DI; {0.05s...100h 36.30.8.120.0000__
(230...240)Y AC; Bidfunction: Al, DI; [0.05s...100h 86.30.8.240.0000

Approvals
faccording to tpe): C € @ AV
99.02 coil indication and EMC suppression modules for $4.02, 94.03 and 94.04 sockets

Diode [+A1, skandard polarity) {6..-220]v DC | 99.02.3.000.00
LED {6...24)V DC/AC | 99.02.0.024.59
il LED {28...60)V DC/AC |99.02.0.060.59
~- F, LED {110..240)V DC/AC |99.02.02305%
" LED + Diode [+A1, standard polority) (6..24)VDC |99.02.9.024.99
Approvals LED + Diode [+Al, standard polerity] {28...60)V DC | 99.02.9.060.99
{according to type): LED + Diode [+A1, standard polarity] {110...220V DC |99.02.9.220.99 e
C s LED + Voristor ____[6..24VDC/AC |99.02.0024.98
LED + Varistor {28...60)V DC/AC | 99.02.0.060.98
. LED + Varistor {110...240)V DC/AC | 99.02.0.230.98
RC cireuit = {6...24)V DC/AC |99.02.0.024.09
DC Medules with RCcircuit (28...60)V DC/AC | 99.02.0.060.09
nonstandard polarity  RC cireuit (110...240)V DC/AC | 99.02.0.230.09
(+A2} on request. Residual current by-pass {110...240)V AC | 99.02.8.230.07
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D tinder 94 Series - Sockets and accessories for 55 series relays

Panel mount socket M3 screw fixing - solder connections | 9432 |94.32.0 [94.33 |94.33.0 [94.34 |94.340
Jﬂm {Black Blve [Block Blue |Black

iy For relay type || 5532 155.33 [55.32, 55.34
Accessories ;

Approvals Melol reivining clip fuupplisd with socket - packoging code SMA) | 094.51

faccording fo fypel:  fechnical data |

(EET @ Foodvohes | 1woaA-2s50v - 14

- Dieleciric sirength [2kv AC
& ‘““ Ambient temperature °C [-40...1-70

!

Packaging codes
How to code and identify retoining dip and packaging options for sockets.
Example

9 4l[o][4]]s P|[A
| Y

~——— |A Swondord pockaging

|
1
|
[ SM Mot retaining clip a
$P Plastic retaining dlip I

Y

| ithout ing dli
lo o '4 ——— Wi retaining clip ]

VL2012, weew. fndernet com

13
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@ finder

Features

Multi-voltage and multi-function fimer range

Front panel or socket mount

8- 11 pin plug-in version available

= Time scales from 0.05s to 100h

« “1 deloyed contact +} instantaneous
confact” version available [fype 88.12)

88.12

« Front panel mounting fixing included
* 90 seties sockels
= Multi-function « Multifunction
<11 pin « 8 pin, 2 fimed contacts or
= Plug-in for use with 90 series sockets 1 timed + 1 instantaneous contact
- « Plugin for use with 90 series sockets
Al ON Al a: ON Delay (2 timed contacts)
Di: E::jdu Alb: ON Delay {1 fimed + 1 instontaneous contoct}
Gl: Fixed pulse [0.53) delayed Dl a: ON Pulse {2 limed canlacis)
g SW: Symmetrical recycling: ON skart Di b: ON Pulse [) limed + 1 instanianeous canfoct)
. Gl Fired pulse (0.55) deloyed
w sign SW: Symmefrical recycling.
&mmmaumuuﬁs
AT 10|2 |56 11
1 ANl
\ P R without signal START
s Sl S MM1211141¢ 2.24
@ —":} BE: Signol OFF
3 ] CE: Signol ON and OFF delay 2 g
DE: Signol ON pulse ;r | l,,) ._J L/'_l
with signal START
==l
a2|a1l22(2124 132 3134121114
T olals e b b
445 ¥ L,/'_i L/'_! e
PSR 5 = Start
Uty N R = Reset
Contact configuration 2 CO [DPDT] 2.CO {pPDT)
Rated current/Maximum peak current Ap o 8/15 =R ! 5/10
Rated voltage/Maximum switching vollage V AC  250/250 E 250/400 o
Raied load AC1 VA 2,000 _ 1,250
Rated load AC15 (230 V AC) VA 400 | 250
Single phase motor rafing (230 VAC) kW 03 ! 0.125
Breaking capacity DC1: 30/110/220V A 8/0.3/0.12 5/0.3/0.12
Minimum switching load mW [V/mA] 300 (5/5) | 500 {5/5)
Standard contact materia AgNi | AgCdO
Nominal voltage [Uy) V AC {50/60 Hz] 24..230 24...230
VDC 24...230 “I 24...230
Rated power AC/DC VA {50 Hz)/W 2.5 (230 VJ/1 (24 V) 2.5 {230 V)/1.5 {24 V)
Operating range V AC 20.4..264.5 20.4..264.5
vV DC 20.4..264.5 : 20.4..264.5
Technical dota
Specified time range [0.05 5...5 h}- {0.05 5...10 ) - [0.05 5...50 h} - {0.05 5...100 hj
Repeatability % - 1 =1
Recovery fime ms 300 200
_Mm:mmn control impulse ms 50 -
Setting accuracyfull range % 3 £3
Electrical life ot rated load AC1 eycles 100-10° 100-10*
Ambient temperature range oL -10...+55 | =10...+55
Profection category P40 ! 1P 40
Approvals (according to type) c G @ m"s
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.88 Series - Plug-in timers5.--8 A

Ordering informafion
. Exomple: 88 series multifunction fimer, 2 CO [DPDT) contact 8 A, [24...230]V AC [50/60 Hz) and [24...230}V DC supply.

|8 8ljo][2]{o]l[2 3 o][o][o]{0][2]

Series | Specicl versions
Type ! 2 = Stondard
0 = Functions Al, Di, GI, SW, BE, CE, DE, 11 pin | : Supply voliage
1 = Functions Al o, Al b, Dl a, Di b, G, SW, 8 pin | 230 = {24230}V AC/DC
No. of poles
2= 2 pole
Supply version
0 = AC {50/60 Hz)/DC
Technical data
EMC specifications
Type of test | Reference standard
Electrostatic discharge contact dischorge | EN 6100042 4 kv
air discharge | EN 61000-4-2 8kv
Radiofrequency electromagnetic field {80 + 1000 MHz) | EN 6100043 10V/m
Fast transients (bursf] 5-50 ns, 5 kHz) on Supply terminals | EN 61000-44 2kV
Surges {1.2/50 ps) on Supply terminals commonmode | EN 61000-4-5 -4 o -
differentiol mode | EN 6100045 PR - oo
Radiofrequency common mode (0.15 + 80 MHZ) s A | 3v

on Supply terminals

| EN 6100046

Selection of: function, time scale and units

88.02

88.12

E | Funclion selecior

Al, Di, GI, SW, BE, CE, DE

Al, Alb, Dl o, DI b, Gi, SW

D | Time scale selector 0.5, 1, 5, 10

H | Unit of time sefector | 5 [second), min minute), h (hour], 10h [10 hour)

Time scales

Full scale value
p—_H s B x10h A 1
05 | O5second | O5minse | O5houwr | 5 hour pero
1 | 1second 1| minute | 1 howr 10 hour
5§ | Ssecond | Sminde | 5hour 50 hour
10 | 10second | 10minute | 10 hour 100 hour
NOTE: fime scoles and functions must be set before energising the fimer. 2
= "_T®
LED /visual indication
A | Yellow LED: power ON (U)
B | Red LED: timing in progress [C)
€ | Unit of lime selected
F | Function selected
. G | Time selected
2
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B-S-Series - Plug'in timers 5- 8 A

Functions
5 's\,:ﬁgl LED LED m NO output Confact
fyellow] {red) contact Open Closed
" -s‘:%x[ OfF Open x1 - x4 xl-x2
o
P =Pouse x1 -x4 x1 -x2
il s | 1 O | row | wia
R =Reset
i
| ON 0"?:0(:::’? x1 - xd x1-x2
— -Olﬂpui | =
Contact I sl Bt Itk
Wiring diagrom Type 88.02
without signol START u | [Al} ON delay.
e 1 Apply power fo fimer. Oulpul contacts fransfer affer preset fime
A21A1 le’r"t‘? 3134(12111{14 = T T has elapsed. Reset occurs when power is removed.
10| 2 1ifafafr |2
W =
u 1 (DI} ON pulse.
\ P R e power fo fimer, Omnconm transfer immediately.
L+ s N p T the preset time hos elopsed, contacts reset.
u 2 mywpﬂnﬂﬁdﬂmd-o i
power to timer. Qutput contacts transfer after praset
= T 0.58 time has elapsed. Reset occurs after a fixed fime of 0.5s.
u [5W) Symmetrical recycling: ON start.
e T Apply power to timer. Ouiput contacts transfer immediately
| w - T et and cycle between ON and OFF lor os long as power is
" appliod. The ratio is 1:1 [time on = time off].
with signal START u I L [2E) Signol OFF delay.
s I 5 11 Power is permenently opplied to the limer.
“F’ I Iz‘l:“ﬂ”“‘“_,__. I — T The culpu conlacl ronsfer immedictely on closre of the
102 7 1% 3 Tl Signal Switch [S). Opening the Signal Switch initiates the
T L] SEIRN PR SRS B nf i agh s s
R5R
L+ (ju N a ¢ L (CE) Signal ON and OFF
% 4 Power is permenently applied to the timer.
= C!onngtesmnismhcﬁﬁmmﬂnprmddw
- ; L which fime the oulpul contacts iranster. Opening Slg nal
T I l L8 I 5l swiich inifictes the same preset delay, oﬂarwh time the
e oulput confacts resel.
u 1_ (DE) Signal ON pulse.
& 1 - Power is permenently opplied to the timer.
: On momeniary or maintained closure of Signal Switch [S),
e the oulput contocts transfer, and remain so for the duration
T X N t<T of the preset delay, afler which they reset,
RESET (R) PAUSE (P)

A momentary closure of the reset switch [2-7) will reset the timer. Lon
term closure of the reset switch will hold the timer in the resat stote. This

is applicable for all functions.

Closure of the pause switch [2-5) will immediotely halt the timing process,
but the elopsed time will be retained, and the current state of the culput

contacts will be maintained.

On openi
This is ¢
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@ tinder — SR .88 Sel:i-e-s---Plug-in timers 5 - 8 A

Functions
Wiring dicgrom Type 88.12
without signal START u L Al o) ON Delery (2 fimed contacts).
[atfazf1z]111a]22 =7 - Apply power fo fimer.
;I':ZL ‘1 1;| 2;:‘ g I . Coniacts [C; ond C;) transfer cher preset fime has slasped.
] T 1 Y3 Reset occurs when power is removed.
'”‘{;-\. Li+ Cy Ca
M — 1 (Al b] ON Delay
& - il (1 timed confoct + 1 instanianeous contac].
B T 1~ Apply power o timer. Ouiput contact [C,) transfers immediciely.
) A | Contact (C,) fransfers ofter the preset time has elosped. Reset
occurs when power is removed.
(TR | I (Dl ol ON pulse {2 timed contadts).
Apply power fo fimer.
% : Output contacts {C, and C, fransfer immediately.
T After preset time has elosped, the contacts reset.
uJ L D) ON pulse (1 timed contact + 1 instontaneoys contact].
& 1~ Apply powert to timer. Qutput conlacts [Cy and Cy} fransfer
. 1 immediately. After presef fime hos elasped, the contoct {C4)
A | resets. Contact [C;) resets when power is removed.
u I (Gl Fixed pulse (0.55) delayed. L "
Applypowarhhmw Ouiput contacts fran r presat lime
: lapsed. Reset occurs offer o fixed fime of 0.5s.
T 0.5s
u [SW) Symmetrical recycling.
& Apply power fo timer, Qutput conlacts iransfer Immﬂj
and cycle between ON and OFF for as long as power is applied.
Gz = - = - The ratio is 1:1 {lime on = time off).
4
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@ finder 90 Series -~ Sockets and Accessories for 88 series Timers

(ﬁ Screw terminal (Box clamp) socket 190.20 |90.200
@\ panel or 35 mm rail {EN 60715) mount Blue Black
_ in For timer typs 1 88.12
- Technical data !
I‘m' Rated valves  |10A-250V —
Approvals Dielectric strength [ 2WVAC
foccording Yo ypel:  Prosecion category ‘E",p‘za"‘ ] A e m————
C€ CTO Ambient fomperatre __ °C . -40.470
& Screw lorque I ' Nm[OS
mu@ Wlmw o i . il
> Max. wire size for 90.20 and 90.21 socksts | sckd wire | sironded wire
_mm* | Ixb / 2x2.5 L Ix6/ 2x2.5
AWG | 1x10/ 2x14 ~ [Ix10/2x14

il
i

{ Q Screw termina! Plate cdlamp] socket | 90.270
=/ panel or 35 mm rail {EN 60715) mount | Black
" For timer fype
Technical data :
Rated valves 10A-250V by
: Dielectric sirength 2kVAC
fpocordng 1o VPel:  protection caegory P20 N
CE g @  Ambient omporoture °C | -40..470 n
@ Screw torque e Nm 08 e _
Alus B Wire siip length mm 10 ;
Max. wire size for $0.24 and 90.27 sockets ] solid wire stranded wire B
mm? | 1x4 / 2x2.5 1x4 / 2x2.5
- AWG [ 1x12/2x14 1x12 / 2x14 =

o

COLCONTIMGTA. 41
90.26

Sockets 8-11 pin backwired with solder terminals | 90.12.4 (black] 90.13.4 black)
o For fimer fype | 88.12 88.02

Technizal data

90.134 Rated values ;loa-zsov

Approvals Dielectric strength i SN 2 kv AC e i -
{occording to type): Ambient temperature iy °C | -40...+70

e

® ©

80.12.4 $0.13.4
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11112 Search code in this Series | Finder

Home About Finder Products Downloads Support Login

Search code in this Series

Type
02 for relays 60.12, 88.12 - Screw terminal (Box clamp) socket pane! or 35

mm rail mount

Accessories:

Coil indicaction and suppression modules o ’
20 for refays 60.12, 88.12 - Screw terminal (Box clamp) socket panel or 35

Download: STP mm rail mount
21 for relays 60.13, 88.02 - Screw terminal (Box clamp) socket panef or 35
mm rail mount
20 - — — — - - — — — —_ 22 for relays 60.12, 88.12 - Screw terminal (Box clamp) socket pane! or 35
mm rail mount
23 for relays 60.13, 88.02 - Screw terminal (Box clamp) socket panef or 35
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.

mm rail mount

26 orrelays 60.12, 88.12 - Screw terminal (Box clamp) socket panel or 35
mm rail mount

8 preduct(s) selected 27 for relays 60.13, 88.02 - Screw terminal (Box ctamp) socket panel or 35

90 02 SMA mm rail mount
- Packaging

for relays 60.12, 88.12 - Screw terminal (Box clamp) socket panel or 35 mm SMA ¥

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

90 22 sMA

for relavs 60.12, 88.12 - Screw terminal (Box clamp) socket panel or 35 mm
rail mount

80 23 smA

for relays 60.13, 88.02 - Screw terminal (Box clamp) socket panel or 35 mm
rail mount

90 26 SMA

orrelays 60.12, 88.12 - Screw terminal {Box clamp) socket panel or 35 mm rail
mount

. 90 27 sMAa

for relays 60.13, 88.02 - Screw terminal (Box clamp) socket panel or 35 mm
reil mount

www.findernet.com/en/solr_search/series/90 112
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cﬁ/‘o
Screw terminal {Box damp) socket in.o: 90020 90030  |90.030
panel or 35 mm rail {EN 60715) mount ' Blue | Black Bloe | Black
For relay fype |60.12 803
90.03 i ining clip =] 69033
o b e
. Identi .00.
asnrieg (o lypaf Wﬁfuﬂ&m_ ok e L .
CE@ @ @ Timer modules (see tuble below) e 86.00, 86.30
s @s Technical deta
Roted values ___loa.amey
Dielectric strength 2 kY AC
.@.cm.msay/m Protection category [IP 20~
Ambient temperafure °C | -40...+70
€D Screw forque Nm | 0.6
Wire sirip length mm | 10
Max. wire size for 90.02 and 90.03 sockets solid wire stranded wire
mm’ | 1x6 / 2.5 1x4 / 2.5
i AWG | 1x10 / 2x14 1x12 / 2x14

Y

B

COR GOM GOR. CON COR
90.02

[according io type):
T A

DC Modules with
non-standord polority
{+A2] on request.

7.6

i ? ] O O bod I | | =~
; *50000 * £C br
o Il
e e
& = =
w EEEEEE M = [ b
< 50,03 a -, o
= ] 5 [ == | L—.u
&-way jumper link for 90.02 ond 90.03 sockels 090.06 {blue)
Roted values 10A-250V
AW‘S L 1% |
[according o type): @ s TR T N S » oL
q " “ " || |E] ul s "'_
I 483 LBl B |6 =& |%] 485 | |28 1
86 series timer modules
Multivoliage: (12... 240V AC/DC; |
Multifunctions: Al, DI, SW, BE, CE, DE, EE, FE; [0.05 5...100 h) 86.00.0.240.0000
(12...24)¥ AC/DC; Bifunction: Al, DI; {0.05 5...100 h} 86.30.0.024.0000

(110...125}V AC; Bifunction: Al, Di; [0.05s...100h) 86.30.8.120.0000
(230...240}V AC; Bifunclion: Al, Di; {0.05 s...100 h) | 86.30.8.240.0000
Approvals [occording to type): c e @ S\

99.02 coil indication and EMC suppression modules for 90.02 and 90.03 sockets

Diode {+A), sandard polarity} 6...220)V DC |99.02.3.000.00
LED [6...24]V DC/AC 199.02.0.024.59
LED (28...60]V DC/AC | 99.02.0.060.59
LED {110...240)V DC/AC |99.02.0.230.59
LED + Diode [+A1, standard polarity] {6...24}V DC [99.02.9.024.99
LED + Diode [+A1, standard polarity] [28...60)JY DC [99.02.9.060.99 .
LED + Diode {+A1, standard polarity) (110...220}V DC |99.02.9.220.99
LED + Varistor 6...24)V DC/AC |99.02.0.024.98
LED + Varisior {28...60}V DC/AC [99.02.0.060.98
LED + Varistor {110...240}V DC/AC |99.02.0.230.98
RC circuit ) (6...24)V DC/AC |99.02.0.024.09
RC cireuit {28...60]V DC/AC [99.02.0.060.09
RC circuit (110...240)V DC/AC |99.02.0.230.09
Residual current by-poss (110...240)V AC |99.02.8.230.07



https://99.02.8.230.07
https://99.02.0.230.09
https://99.02.0.060.09
https://99.02.0.230.98
https://99.02.0.024.98
https://99.02.9.02-4.99
https://99.02.0.230.59
https://99.02.0.0U.59
https://99.02.3.000.00
https://99.02.0.060.98
https://99.02.0.060.59

Iﬁ;ﬁuc ( o0 Manva |

88,02.0.230.0002

Uy (24...230] V AC (50/60Hz]/DC
Umin: 20.4 ¥ AC/DC

Uman: 264.5 ¥ AC/DC.

2 CO (proT)
BA250VAC

ACH
AC15 230V AC) 400 VA
0.3 kW
B SO

@tindar

2000 VA |

]

J “'“_f"— T

057 | Odma

T

5 min

10min

{DE) .

Uy -
ul-xA
0 -xd
X122 |

i

| xlex2 i

x1 tﬂ_

xh-n2
xl-xd
x1-x2

x1 r!‘

.:ENGEHSN '

88.02 PLUG-IN TIMERS

FRONT VIEW
A Yellow LED: power ON (U)
B Red LED: iming In progress (C)
© Uinit of time selected
D Time scale selector: 0.5, 1, 5, 10
E Function selector: Al, DI, Gl, SW, BE, CE, DE
F Function selected
G Time selected
H Unit of time sefector:
& (second), min {minute), h (hour), 10h (10 hour)

€ WRING DIAGRAM AND FUNCTIONS

2s Without control signal
Al = On-gelay
Dl = Interval
Gl = Puise delayed
W-Wmtmmw
2b With centrof signal
BE = Off-delay with control signal
CE = On- and ofi-delay with control signal
DE = Interval with control signal on

NOTE

RESET (R)

A momantary closure of the resel swilch (2-7) will reset the timer.
Longer term closure of the reset switch will hold the timer in the
reset state, This is applicable for all functions,

PAUSE (P)

Closure of the pause switch (2-5) will immediately halt the timing
procass, but the elapsed time will be retalned, and the current state
of the output contacts will be maintainad, On opening of the pause
switch, iming resumes from the retained value.
mumhrallmdma

WARNING

Time scales and functions must be set bafore energising the timer.

D finder
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30 mm push buttons

Schneider Electric’s Harmony™ 8001 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.

= 3001K operalors are rugged and include chrome-plated bezels. (See page 5.)

m 90018K operators include black plastic bezels for corrosion-resistant applications.
{See page 36.)

m 3001KX operalors include chrome-plated square bezels and provide multi-function
operation. (See page 66.)

Product features:

m Heavy duty, oil-tight, dust-tight, and water-tight without boots. Most units are IP66
rated and are UL types 4, 4Xand 13.

m FINGERSAFE™ contact blocks and light modules for improved safety

m Interchangeable light modules, contact blocks, color caps, pilot light lenses and
mushroom heads reduce inventory

= Integrated earth ground connection {no ground wires required)

u Easy installation with octagonal ring nut

m Metal or plastic legend plates

Contact block features:

m Clear window for status of contact operation and troubleshooting

m Color coded for easy identification

m Single screw mounting for quick installation

m Side-by-side and/or stacked mounting to minimize enclosure space requirements

Light module features:

m Low-cost incandescent lamps or energy-efficient, long-life LED lamps
m Wide range of voltages from 24V to 600V

All products are:
m UL listed and CSA certified
m CE declaration of conformity
m RoHS compliant
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30 mm push buttons
9001K — Complete units

"'-:a;‘i|_']{'_:.i:':' Units:

Contact functions

Push buttons, spring return
00 (ofe) 00
0 o0 X
eo eD L X ]
® e el

Full guard No guard Extended guard

9001KR1eee See page 10 9001KR3eee See page 10 8001KR2eee See page 10

Mushroom head push buttons

Spring return 1-3/8 or 2-1/4 in (35 or 57 mm) Push-pull 1-5/8 in (41 mm) Turn-to-release, trigger action
B001KR2eeH13 See page 10 9001KRwewe See page 10 S001KR16 (1) See page 12

Selector switches, key switches and joystick controllers

Q0

L 1)

a0

L]
Selector switches Kay swilches Joystick controllers
8001KSesFBHes See pages 13 to 15 9001KSesKeHes See pages 1310 15 9001KeeHs See page 18

BA 9s base mounted super bright LED BA 9s incandescent bulb

9001KPese Seepage 17 9001KPese See page 17

mw;mswrmsmammw&mmppmmmahmmuihcimwl.epmdnmmimessn {80 mm diamster) or B001KND330 (60 mm diametar).
page 26,

Specifications: Referancas: Dimengions: Mounting:
pags7 page 10 page 30 page 31
e
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30 mm push buttons

9001K

9001K Operator Materials:

Push Button and Push-to-test Pilot Light
(9001KR and 8001KT)

Gasket — Nitrile

Seal — Nitrile

Seal Cap — Amorphous Acetal

Decorative Ring — Polyester Film
Compensating Washer - Polypropylene
Lock Ring —Amorphous Nylon

Stem — Thermoplastic Polyester

Base Cap — Thermoplastic Polyester

Knob = Polycarbonate

Liner - Polypropylene

Hold Down Spring for 9001K-15 — Neoprene
Operator Base - Zing

Operator Base (9001KR8) — Polyester
Return Spring — Music Wire or Stainless Steel {9001KT only)
Ring Nuts — Aluminum or Zinc

Springkeeper - Steel

Locking Thrust Washer — Zinc

Color Insert - Polyethylene

Boots - Silicone

Selector Switch (9001KS)

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 (3001KP})

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 (9001KA)

Housing —Amorphous Nylon

Contact Slider — Phenolic, Nylon or Acetal
Terminal — Steel

Saddle Clamp - Steel

Spring - Stainless Steel

Contacts — Silver and Copper

Blade - Beryllium Copper

Mounting Screw — Steel

Label —Paper

Light Module (9001KM)

Housing — Thermoplastic Polyester

Socket ~ Steel

Terminal — Steel with Tin Plate

Saddle Clamp - Steel

Translating Pin — Polycarbonate

Transformer — Thermoplastic Polyester, Steel, Copper,
Polyvinyl Chioride, Polytetrafluorethylene,
Acetate, Paper

Lamp Spring — Tin Plated Music Wire

Froduct range:
poge 5

Dimengions:
page 30

References:

page 10

Mounting:
page 31

?’%’;‘T
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30 mm push buttons
9001K — Push buttons and mushroom operators

Note: When ordering, add prefix "9001” to the reference.

Operator with1N.O, Operator with Operator with

Color
and 1N.C.Contact 1 N.O. Contact(KA2) 1 N.C.Contact (KA3)
i Full Guard Black KR1BH13 KR1BHS KR1BHE KR1B
Red KR1RH13 KRIRHS KRIRHE KR1R
i el AL KR1GHS KR1GH6 KR1G
- : Universal (1)  KR1UH13 KR1UH5 KR1UHS KR1U
9001KRIB \£3) RETENTY KR1wH5 KR1mHE KR1m
i No Guard Black KR3BH13 KR3BHS KR3BH6 KR38
Red KR3RH13 KR3RHS KR3RHS KR3R
Green KR3GH13 KR3GHS KR3GH6 KR3G
Universal (1)  KRIUH13 KR3UH5 KR3UHE KR3U
Other (2) KR3mH13 KR3mH5 KR3wHS KR3m
Extended Guard  Black KR2BH13 KR2BHS KR2BHE KR2B
Red KR2RH13 KR2RHS KR2ZRH6 KR2R
Green KR2GH13 KR2GHS KR2GH8 KR2G
Universal (1)  KR2UH13 KR2UHS KR2UHB KR2U
Other (2) KR2EH13 KR28HS KR2mHB KR2m
1-3/8in (35mm}  Snap-in Plastic Mushroom Button
a‘mﬂ" Bution 212K KR4BH13 KR4BHS KR4BH8 KR4B
ushroom Red KR4RH13 KR4RH5 KRARHE KR4R
L Red (3) KRAROSH1Z KRARO5HS KR4RO5HE KR4R0S
* Green KR4GH13 KR4GHS KRAGHS KRAG
Other (4) KR4XH13 KR4%*HE KR4%HE KRa%
Screw-On Plastic Mushroom Button with Set Scrow
9001KR4B Black KR24BH13 KR24BH5 KR24BHS KR248
Red KR24RH13 KR24RHS KR24RH6 KR24R
Green KR24GH13 KR24GHS KR24GHB KR24G
Other (4) KR24%H13 KR24%H5 KR24%HE KR24%
1-1/2in{40mm)  Screw-in Metal Mushroom Button with Set Screw
Diametar Black = oy = KR24BM
ﬁ Mushreom Button Red - s —_ KR24RM
900TKR24BM Green o = ass KR24GM
2-1/4 in {57 mm) Snap-n Plastic Mushroom Button
a‘ﬂu;\ﬁrgm Bution 12K KR5BH13 KR3BHS KRSBH6 KR5B
Red KR5RH13 KRSRHS KR5RHE KR5R
Red (3) KRSRO5H13 KRSROSHS KRSRO5H6 KR5R05
Graen KRSGH13 KRSGHS KR5GHS KR5G
Other (4) KR5%H13 KR5*HS KR5XH6 KRS%
Screw-0n Plastic Mushroom Button with Set Screw
9001KRS8 Black KR25BH13 KR25BHS KR25BH6 KR258
Red KR25RH13 KR25RHS KR25RH6 KR25R
Green KR25GH13 KR25GHS KR25GHB KR25G
Other (4) KR25%H13 KR25%H5 KR25%H6 KR25%
. 2-3/8in (B0 mm)  Screw-in Metal Mushroom Bution with Set Screw
Diameter Black =3 = = KR25BM
Mushroom Button 2 =7 = KR25RM
S001KR258M Green = e ke KR25GM

(1) The universal push button operaiors contaln one sach of the following tolor inserts: biack, red, green, yeliow, orangs, blue and white.
(2) Repiace ® wilh the color code as chosen from the color codls tabla below.

(3) Knob has the words "Emergency Stop”in raised lsifers highlighted in white for readability.

{4) Replace % with the color code as chosen from the color code table balow.

f ) des

Color KR1,2,3 KR4, 5, 24,25
Placs Color Code  Place Color Code
in Reference = in Reference %

Blue L L

Yellow Y Y

White w —

Orange S 5

Gray E —

To select and order Contact Blocks, Light Modufes, Knobs, and

Accessorios, see pages 20 fo 29,

Product range: Specifications: Dimensions: Muounting:
page § page T page 30 page 31

Al

3 Schysider
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References (continued)

Harmony™ 9001 K/SK/KX

30

mm push buttons

The 9001KA contact blocks are Fingersafe™ contact biocks
(meeting VDE 0106 Part 100), They have one screw mounting
and captive (backed out) plus/minus terminal screws. These

contact blocks are double-break, direct-acting contacts,

Because of the wiping action of these contacts, they are suitable
for use with programmable controllers. All contact blocks listed
below accept up io 2 #12-#24 AWG solid or siranded wires,

Recommended tightening torque for screw terminals is 7 Ib-in

9001K ~ Contact blocks
Note: When ordering, add prefix “9001” to the reference.
Symbol Contact Blocks with Gold Flashed Contacts
Binder Head Scraws with Standard
(not Fingersafe) Pressure Wire Terminals
Reference Quantity (2) Reference
QLo KA21 25-Up KA31
o O
i KA22 25-Up KA32
)
aio KAZZ 25-Up KA33
aio KA24 25-Up KA34
QuP
N.O. Early
Closing
Lo KAZS 25-Up KA3S
N.C. Contact
Late Opening

Symbol Reference
KA1
5} S
Direct-Acting
KA2
o O
KA3
o Xa)
Direct-Acting
KA4
[+ X e
QP
N.O. Contact
Early Closing
KAS
Lo
N.C. Contact
Late Opening
KAS
i .
Qe
g.ﬁ. Contact
(Green Cover) i b
Additlonal Circuit Arrangements
ﬁag C mrgmm Cned00
LO. Con 1KA4
before N.O. Contacton Sl BAR o
KA1 o AT onesoorkat
Overlapping (1) Order
N.O. Contact of KA4 closes OneB001KA4
before N.C. Contactof KAS QL2 QIO and

Opens

2P  Ka5  OneBODIKAS

(1) For push buttons or two-position seleclor switches For
overiapping i

{2} Minimuen order quentify is 25,
Contact blocks listed below are not Fingersafe, but provide:

m Terminals that accept ring tongue/fork tongue
connectors

= Short single circuit contact blocks (0.75" deep vs,
0.97" deap on the Fingersafe)

® For assembled operators, use form Y238 (add to
raference as suffix, for example:
S001KRU1H13Y238)

ing ar
contacts on olfier operators, refer tc catalog S001CT0001.
Maximim Current Ratings fo Citcult
v v bc
Inductive (NEMA / UL Type AB00) 35% Power Factor Resistive 75% Inductive and Resistive (NEMA Q600)
Make Break Continuous | Power F"":;d Make and Break Continuous
Amperes | VA Amperes VA Camying |Make, KA1 KA2 KA4 Kas | Camying
Amperes c:"'“"“"' Ka3 KAS | Amperes
120 80 7200 6.0 720 10 10 125 0.55 0.55 —_ —_ 25
240 30 10 250 0.27 0.27 -— —
480 15 1.5 600 | 010 | 0.10 =
800 12 1.2
To select and order Contact Blocks, Light Modules, Knobs, and Accessorias, see pages 50 to 59.
Product range: Spedifications: Dimensions: Mounling:
page 5 page 7 page 30 page 31
20

B H.l‘ﬂ(
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References (continued) Harmony™ 9001K/SK/KX

30 mm push buttons
9001K — Pilot lights

Note: When ordering, add prefix “9001” fo the reference.

110120V, 50-60 Hz i
220-240V, 50-60 Hz Transformer KPTR31 KP7G31 KPTm KPT
24-28 Vas/Vdc Fuli Voltage KP3SR31 KP35G31 KP35m KP35
other voltages Transtormer, Flashing or LED (3} KPARMM KPAG31 KPam KPa
page 24. Full Voltage, Neon or Resistor (4 KPAR31 KPAG31 KPam KPa
110120V, 50-60Hz Transformer KT1R31 KT1G31 KTim KT1
220-240V, 50~60 Hz Transformer KTTRM KT7G31 Kirs K7
28 Vachde Full Voltage KT35R31 KT35631 KTis= KT35
For voltages Transformer, Flashing or LED (3) KTAR31 KTaG31 KTan KTa
see 24. Fuli Voltage, Neon or Resistor (4) KTAR31 KTaG31 KTam KTa
120 Vac Only Resistor (5) KTR38R31 KTR38G31 KTR38w KTR38
24-28 Vac Only Full Voltage (5) KTR3I5R31 KTR3I5G31 KTR35a KTR3IS
for other voltages
For other voltages Full Voltage or Resistor (5) KTRaR3 KTRaG3 KTR am KTRa
Remote Test Pilot Light
(Glaes Color Cap Shown)
(1) Replace & with the voltage assambly cods 8 chosen from the Lables on page 24. Exampls: KTAR31 with 208 Vac red LED = KTITLRRI1
{2} Roplace ® with the color code as chosen from the color cods talve balow. Example: KP18 with a blus frasnel cap= KPTLIT
(3] The cap must be he sama color as the LED light moduie chosen, e.g., for green LED, tse groen color ¢ap.
(4} On neon light modules, use cleer color caps only.
{3} On ramiots (st piot Ights use anly full voltage or nesistar voltays assambly codes. Do not choase LED, nean o transformer cades. For AG uss anly.
TEST
L 2 i L2
START M oL e
4 STOP P \
sTOP M
g s
T
L
" W (ESnC
L
-
: 5ia S
] M -
T \ 8
Ll 1
L} 1
L H mEsnC YA
3 L]
¢ —) : w3 i L
= i 4
i L TN
Push-to-test Pilot Light Remote Tast Pitot Light
Product range Sm&fwﬁmut Dimensions: Mounting:
5 paga page paged

Scipeider 17
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30 mm push buttons
9001K - Light modules

Note: When ordering, add prefix "9001" to the reference.

Light Module |

Description Rating Replacement Lamp
Reference Assembly Reference
Code
Al Full Voltage KM40 40 - no lamp included
(without Bayonet Base Lamp)
8 Vac/Vdc Full Voltage KM3 3 O 2550101020
6 Vac/ivde LED Red “KM3ILR____ 31LR 6508805201
& Vac/Vdc LED Green KM31LG 3ILG 6508805203
& Vach/de LED Yellow KM3TLY 31LY 6508805202
12-14 Vag/Vdc Full Voltage KmM3z2 32 1.2VA 2550101037
12—14 VacVde LED Red KM3z2LR 32LR 6508805201
12-14 Vac/Vde LED Green KM3ZLG 32L6 6508605203
12-14Vac/Vdc LED Yellow KM32ZLY 320Y 6508805202
18Vac/Vde Resistor KM33__ 33 TAVA____ 2550101037
24-28 VaciVdc Full Voltage KM35 35 1.2VA
24-28 VaciVdo LED Red KM35LR 35LR 28VA 6508805210
24-28 Vachdc LED Green KM35LG 35LG Z8VA 6508805212
24-28 Vac/Vdc LED Yellow KM3sLY 35LY 28VA
24-28 Vaddc LED White _ KM3sLW 35LW 28VA 6508805214
24-38 Vachde LED Blue KM35LL 35LL ZBVA 6508805213
uﬁ T CY-5VT -
110-120 V, 50-60 Hz LED Red KMILR LR 6508805201
116-120'V, 50-60 Hz LED Green KMILG 1LG 6508605203
110-120V, 50-60 Hz LED Yellow KMiLY Ly 6508805202
T10-120 V 50-60 iz Transformer KM1 1 2AVA 2550101020
110-120V, 50-60 Hz Flashing KMF1 Fi B5VA 2550101036
TR0 T T —— sy i i i A -3 A
120 VacVde Full Vofiage KM38 38 3.0VA 2550101027
120 VaciVde Neon KM11 fi 0.2VA 2550101013
120 Vacivde LED Red KM38LR 38LA 1.4VA 8508805210
120 Vac/vde LED Green KM38LG 38LG 1.4 VA 6508805212
120 Vac/Vide LED Yeliow KM38LY 38LY 14VA 6508805211
120 Vac/Vde LED Whitz KM38LW 38LW 14VA 6508805214
120 VaciVde LED Blue KM3BLL 38LL 14VA____ 6508805213
208220 V, 50-60 Hz Transformer KM3 3 25VA 2550101020
208220V, 50-50 Hz LED Red KM3LR 3R 6508805201
208220V, 50-60 Hz LED Green RM3LG __ 3LC 6508805203
208-220V, 50-60 Hz LED Yeliow KM3LY 3Ly 6508805202
208-220 V, 50-60 Hz LED White KM3LW LW 6508805215
208220V, 50-60 Hz Blue KM3LL 3LL 6508605216
220-240V, 50-60 Hz Transformer KMT 7 Z0VA 2560101020
220-240V, 50-60 Hz LED Red KM7LR 7R 6508805201
220-240V, 5060 Hz LED Green KMT7LG G 6508805203
220-240 V, 50-60 Hz LED Yellow KM7LY TLY 6508805202
220240V, 50-60 Hz LED White KM7LW TLW 6508605215
220-240V, 50-60 Hz LED Blue KM7LL FLL 8805216
240 Vacivde Resislor KM25 25 B.0VA 2550101027
240 Vachdc Neon K12 2 0.3VA 2550101013
277 V, 50-60 Hz Transformer [ 24 VA 2550101020
380480 V, 50-60 Hz Transformer KM5 5 28VA 2550101020
480 VacVdc Neon KN4 4 05VA 2550101013
550-600 V, 50-60 Hz Transformer KME B 2.5VA 2560101020

(1} For use with all aparators sxcept KX and remnole test pilol,

Notes: Light modules are available in other voltages, as shown above. For uss in hezardous locations, see page 23. With neon type light modules,
use & clear color cap only. With LED light mogules, use either 8 clear color cap of 8 cap the same color as the LED.

ntrol Units

Light Module Voltage Rating Replacement Lamp
Reference  Assembly Reference
Code
24-28 VacVdc Fuil Voltage KM55 55 1.2VA 2550101002
LED Red KMS5LR 55LR 0.5 VA 6508805204
LED Green KMS5LG 55LG 6508605206
LED Yellow KMSSLY S5LY 6508805205
110-120 VacVdc Full Voltage KM58 58 3.0VA 2550101027
LED Red KMSSLR 58LR 0.5 VA 6508805204
LED Green KMSSLG 58LG 6508805206
LED Yellow KMSELY 58LY 6508805205

(2) For use with alf operators excapt Ko and remote fest pilol,

Noles: For use in hazardous locations, sve page 23. Reduces the depth of lluminated push butlons with contact Biocks by over 33%. With LED
light moduies, use a cap that is the same color as the LED,

Fia E42259 LR254
@ CON  NKCR @- = P € € i
Product range: Specifications: Dimensions: Mounting:
paga’s page? page 30 page 31
24
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Legend Plates as 30 mm push buttons
Required per Contract 9001K - Legend plates

Note: When ordering, add prefix “9001" to the reference.

Standard Plu!i: i.agend Plates Aluminum Legend Plates
Markings  for use with 3001K Operators for use with 9001K Operators
1-3/4" Square 2-1/4" Square 2-1/2" Square Black  Black Blue

Legend Legend Legend

Black Black White Black Black White Black Black White
Letters Letters Letters Letters Letters  Letters Letiers Letters Letters

For Push Mcn or P!Iot I.igl'ﬁ

Siiver White Black Silver White Black Silver White Black
Legendw/ Legendw/ Legendw/ Legendw/ Legendw/ Legendw/ Legendw/ Legendw/ Legendwf o H ___

LhM_mzmwm KON100RP 2] KNN10OR 2] K0100RP (] KNTODRS

KN201WP _ KN201BP  KN101 KNTO1WP 101BP ___ KN701SP KNTOIWP _ KNT KN201  KN301 KNBD1
sm_ KN202RP (2) KN202RP (2) 2RP (2] KN102RP(2) KN102RP 102RP (2] KNTO2RP 7 KNT02 KN202{1) K 1
On KN KN20 KN203BP _ KN103SP __ KNfOIWP  KN103BP N703SP 0 KNT03BP 03 KN303 KN8O3
off KN204RP (2) KN204RP (2) KN204RP (2) KN104RP (2) KN104RP (2] KN104RP (2) KNTO4RP(2) KNTO4RP(2) KNTO4RP (2) KN204(7) KN304(7) KNBO4 (1)
Emerg. Stop  KNZ0SRP (2) KN205RP (2) nmm mm mmm mmmm KNTOSRP (7) KNTOSRP (2) KNTOSRP(2) KN205(7) KN305(1) KNBOS (1}

F a4 Lata) | i, 8
Up KN211$P KN21IWP mgusp mmgr KNTHWP mm;? KN7ISP__ KN71IWP  KN7{1BP _ KN211  KN311 ___ KNB1
East 28P zmw 12BP __KN112SP__ KN11ZWP KN KNT1 7 KNT1 KN21Z KN 812
Slow N2138F KN213BP ISP KN1{3WP 8P KNT13SF (NT13BP KN313  KNB
KN2 KItaWP K148 KNt 11 1 14SP ] KNT148P 14 KN314  KNBT4
KN2155F __ KN215WP 1 KN11 KN1ISWP  KN115BP  KN71 KNT1SWP __ KNT158P 5 15
KN2{6SF  KNZIGWP KN216BP  KN1165P  KNI1GWP KNI1BBP _ KNTI6SP KNZ16WP  KNTISBP  KN216 _ KN316  KN816
MLWMMW« KN317  KNEqT
KN218SP_ KN21BWP  KN21BBP  KN11ASP  KN{1BWP KNI1BBP _ KNT8SP _ KNT{BWP  KN7iBBP _ KN21B _ KN318 _ KNS18
J For, P___KNZ13WP 9BP _ KN119SP__ KNi KN119BP___ KN719SP WP KN7 3 KN3i9 B
-Ign Rm. KN220SP_ KN2ZOWP gggmav KN120SP__ KN120WP  KN1Z0BP __KN720SP _ KNT20WP___ KNT20BP __ KN220  KN320  KN820
1SP___KN221WP KN121 WP KN KNTZ1SP___ KN72IWP__ KN7ZIBP __ KN221  KN321 _ KNB2i
P KN2Z2WP KN122SP _ KNi KN122BP  KN722SP  KNI22WP  KNT2ZBP  KN222  KN322  KNS22
R mm xmmup KN1235P __ KN123WP KN1238P KNT235P KNT23BP  KNZZ3  KN323  KNE23

124WP

M_Lu KN225BP KNt KN1Z5WP foasse Knzswe Kvzzs ouzs  wowzs
Khass __ouzsee kniser : o

B___m_wmm m KN?Z‘-FS KNTZTWP _ KNT2IBP _ KN227  WKN327 _ KNB2T

p 228WP  KN228BP  KN12BSP __ KN12BWP _ KN1288P mu;_y KNTZBWF _ KN72BBP __ KN228  KN3 e
insroase K.'!.:Q!P KMEI,WP m KN129SP__ KN129WP  KN128BP _ KIN7295 KNT29WP  KN720BP  KN229  KN329  KNB29
Left ~ KNZ30SP KN23OWP KN23OBP  KN130SP  KN13OWP KN130BP lﬂﬂw KNTIOWP _ KNT30BP  KN230  KN330  KNB3D
Right KN231SP KN231WP KN23{BP KN131SP  KN13fWP KN131BP  KN731SP  KN7IIWP KN73BP  KN231  KN331 KNM
ww KNT3ZWP KNI32BP K232  WN332  KNBSR
FesdStart __ KN2335P KN233BP__ KN123SP__ KN33WP  KN133BP _ KNT33SP  KNTISWP  KN733BP  KN233  KN333 KNS
E&WMM& KNI34WP KN{34BP  KN734SP  KNTI4WP  KNT34BP  KN234  KN334  KN834
Motor Run HN238SP KN236WP  KN236BP KN1385P KN136WP __ KN136BP KNTIBSP KINT 36WP KNT36BP KN236 KN336 KMN836
Motor Stop  KN237SP_ KN23TWP _ KN23TBP  KN137SP KN137TWP KN137BP _ KN737SP  KNTITWP  KN737BP  KN237  KN337  KNB3T
M_M_Lm KN138WP  KN138BP  KN73SSP  KNT3RWP  KN7ISBP  KN238  KN33B KNG
Pull ToStart  NIA NA KN179SP  KN1TSWP KN1T9BP  KNTTSSP  KNTIOWP  HKNT7T0BP  NIA KN3TO  N/A

Push To Stop
For Sslector Switch or Selector Pus{n Button

KNZ 1 KN151SP___ KN1S1WP  KN151BP  KN751SP  KNTSIWP __ KNTSIBP _ KN251  KN351  KN8si
Up-D P___ KN253WP _ KN253BP _ KN153SP KN153BP __ KN753SF  KN7 KNTSIBP _ KN253  KN353  KNB53
b KN2 SAWP P___KN154SP  KNASAWP KN1S4BP  KN7SASP  KN7SAWP  KNTSABP  KN254  KN3S4  KNBS4
tart  KN2 KN255WP S5BP 555P 155WP 55BP 555P mrsw KN7 KN3sS

For-Off-Rev. KN25SP  KN2SIWP _ KNZ59BP _ KN1585P  KN1SOWP KN1S9BP  KNTS9SP  KNTSOWP  KN7SOBP  KN253_ KN35) _ KN8SS
Hand-Off-Auto. P 260WP KN!MP ICN‘WDSP IG“IW KN1!(EP SP 60 KN360
=0 " 20 X P

Up-Off-Down KNZGSP__ KN2GAWP  KN264BP KNT64BP

LowOff-High KN26SSP___KN26SWP P__ KN1SSSP  KN1GSWP KN1GSBP  KNTGSSP  KNTGSWP  KNTGSBP  KN205  KN36S _ KNBGS
un KNZE&TWP TBP KNI&TSP 1 KNi67BP KNTETEP KNTETEP KN26T KN367 KNBST

High-Low-Off KN270SP  KN270WP KNZJOBP  KN170SP  KN170WP KN170BP _ KNT70SP  KN77OWP  KN770BP  KN270  KN370  KM870

High-Offtlow KNZTTSP  KNZTTWP KNZ7TBP _ KNATTSP  KNITTWP _ KNITIEP  KNTTISP  KNTTTWP  KNTITBP  KN277  KN37T  KNBIT

Auto-Man.-Of KN2 275BP 1785P KN1T KN178BP KNT788P KNT78WP KNTTEBP KN2T8 KN378 KN&T8

(1) Lagand plata has red background with silver latters,
(2) Legend piste has red background with black letters.

Product range: Specifications: Dimengions: Mounting:
page 5 page 7 page 30 page 3

Schneider 25
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30 mm push buttons
9001K — Legend plates

Note: When ordering, add prefix *9001" to the reference.

Legend Dnncm
Plate
KN100sP

(Plastic) (1) Speclal Marking
2.25In

Square
KN200  Standard Markings i
Aluminum spadu Marking Black Field KN299 ' '
Red Field "KN293R l..gond Optrmr Centerline Spacinq {in}
KN200sP mm Plate S ST
(Plastic) (1) Spec-ai Marking Legend Plate Orlentation Position #1
;;,Tm KN2 Standard Push Bulion 175 131 144 225 168 088
KNS5 1.375in Dia. Mushroom 175 1,31 144 225 169 088
2.25 in Dia, Mushroom 225 431 144 225 225 112
KN300  Standard Markings Seleclor Switch Knobs 175 131 144 226 160 0.88
Aluminum  Special Marking B.lﬁ.ﬁeld_ KN399 KN3 s Push Buion 200 _1.31_ 144225 175 088
@’ KN399R 1,375 1n Dia, Mushroom 200131 144225 175 088
- KN400 2.25InDis. Mushroom ____ 2.25 131 144 225 226 112
Mﬂ"ﬂm (2) KN499 Selector SwitchKnobs___200 131 144 225 175 088
fl“sm Standard Markings Select from page 25 KN4 Standard Push Button 194 131 144 225 162 088
uminum 4.375InDia. Mushroom 194131 144 225 162 088
%adm o % m 2.25 in Dia. Mushroom 275 131 144 226 225 142
Fleid Seleclor Swiich Knobs 174 121 144 225 182 088
e KNG Standard Push Button 223 162 144 225 225
:,mum - é&% KNGOO 1.3761nDia. Mushroom __ 238 162 144 225 225 112
Any Marking  Black Field 2.25 In Dis. Mushroom 238 162 144 225 225 112
2 Red Field SoleclorSwitchKnobs ____ 238 162 144 225 225 1.12
KNT00eP |

Standard Markings
(Plastic) (1) Special Marking Silver Field, Black Letters KN7995P

25in 2 White Field, Black Letters KNT9SWP
Square ed Field, B
KNBOD  Standard Markings
Aluminum Special Marking Blue Field _KNESS
(2) Rad Flald HKNSIOR
KNS00  Blapk KN90O
Aluminum_Any Marking (2 _KN999 Tia 225 175 088
(1) Other colors available (see table below). 144 225 175 088
51 SRR MROia ORI : 144 225 225 112
; Salector Switch Knobs 162 131 144 225 175 0.88
Standard Push Bution 175 1.31 144 225 200 (.88
1.375InDia. Mushroom 175 1.31 144 225 200 0.88
2,25 In Dia. Mushroom 225 131 144 2268 206 142
Seleclor Swilch Knobs 175 1.31 144 225 200 088
Standard Push Button 162 131 144 225 184 1.00
1,375 In Dia. Mushroom 162 131 144 225 1854 100
2.25 in Dia. Mushroom 225 131 144 225 225 1.2
Selsclor Switch Knobs 162 131 144 225 184 100
Standard Push Button 225 141 162 288 238 088
1,375 in Dia. Mushroom 225 131 162 238 238 088
2.25 In Dia, Mushrosm 225 131 182 238 238 112
Selactor Swilch Knobs 225 131 162 238 238 0.88
]l
H 9001KNS00
L (For Use with Dual Function Operators: KR6, KR7 and KRE7}
* - Standard Markings
Reference KN100 KNZ00 KN30O KNADD KNS5O0 KN6OO KN700 KN8OO KNSOO  Roference  Green Red
::‘:It. Mo.of 18 14 18 18 8 22 17 18 18 KN500 Blank Blank
ar.,
Berkhie ol gg; KNB01 Start Stop
Max, No.of 2 1 3 2 2 4 2 2 1 KNS502 On Off
s . Per  Reforsnce _Black Black
5 KNS520 Blank Blank
Note: The maximum numbsr of characiers and lines is & practical maximum, based
minimum size of characters lo facililate easy reading. i KNS21 Start Stop
; y Eeradon ey Cf e KME22 On Off
meiloto bl i 124 KN523 Forward Reverse
KN524 Up Down
KN525 High Low
KN9100 KN526 Open Close
80 mm = KN8100
_KNB330
Product range: Specifications: Dimensions: Mounting:
pege$ page7 page 30 page 31
26

.
sctric
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Terminal Blocks Section 12
Panel or Mounting Track Terminal Blocks

. CR1518B
One Piece Terminal Boards for Control Circuit

600 Volts
30 Amps

Application

These molded terminal boards are for use in wiring of
control panels.

A write-on marking strip markable with ink or pencil is included.
Terminal boards may be mounted end-to-end without spacing.

Features

—Electrical rating—30 amperes, 600 volts.
—Rugged material—phenolic.
—Number of points per board—4, 6, 12, or 13, CR1518, 6-Point Termindl Board
—Maounting—may be mounted end-to-end without spacing
—Terminal identification—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 boords by complete Product Number  —UL Recognized, File E40800, Vol. 3, Sec. 2
and by package guantity. Example: Eight (8} six-point, one- {Category XCFR2 Terminal Blocks - Component)
piece boards are required, rated 30 amperes, 600 volts with —CSA Certified, File LR-15492-157
screw-type terminals both sides: order ten CR151B6 at $7.20 (Class 3211 07 Industrial Control Equipment -
each, GO-10G5. Miscelloneous Apparatus)

. Ratings for all Binding Screw and Round Washer Head
Screw Terminals
—Suitable for #18 - #10 AWG stranded or solid copper wire,
single conductor only.
—Torgue 20 in-lb.

Ratings for all Wire Clamp Terminals

—Suitable for #18 - #10 AWG stronded or solid copper wire,
single or parallel conductors of some size and type
(stranded/stranded or solid/solid only).

—Torque 20 in-Ib.

Parallel two conductor size combinations

Wira Size [AWG) Torgue

#10 with # 20 in-Ib istronded/stronded or solid/solid wire

12 with 14 20 in-ib istronded/stranded wire aniyi

£14 with #16 20 in-ib (swonded/stronded or solid/sclid wire only]
14 with #18 20 in-b istro tn wire onfyl

#16 with #18 20 in-1b stronded/stronded or solid/solid wire only}

Parallel three conductor size combinations

Wire Skre Torque
#14 with #14 with #14 20 in-ib {stranded/stronded/stronded wice anlyi
#16 with #16 with #16 0 in-b {stronded/stronde d/strol wirg onl

#18 with #18 with #18 20 in-b {stranded/stronded/stranded wire onbyl

&

12-12 Control Catalog www.geindustrial.com o
to change without notice
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Terminal Blocks Section 12
Panel or Mounting Track Terminal Boards

CR151B
Panal or Mounting Track Terminal Boards
Ust Price
—Temmination Yype TorminolCover  PpointsPerBoordl  Product Number? 501055
Screw-Type Both Sides None 4 CR15184 $4.80
L = E =
_Screw:-Type Both Sides None 12 CR15162 $12.90
O e, RETIEET £
Serew-Type Both Sides Clear Cover 4 CR151B41AF $5.60
Scraw-Type Both Sides Clear Cover 6 CR151B61AT $6.20
Screw-Type Both Sides Cleor Cover 12 CRIS1821AF $14.10
_Screw-Type Dne Side, Wire Clarnp Other Side None B CR151845 $5.30
_Screw-Type One Side, Wire Clomp Other Side None § CR151865 $8.10
_Screw-Type One Side, Wirg Clomp Other Side Nore 12 CR151825 51200,
Screw-Type One Side, Wire Clamp Other Side Clear Cover 4 CR151B454F $7.10
Screw-Type One Side, Wire Clamyp Other Side Clsar Caver & CR151865AF $9.10
Screw-Type One Side, Wire Clomp Other Side Cleor Cover T ) CR15182547 $16.20
Screw With Wire Clamp Both Sides None 4 CRI51846 $7.20
Screw With Wire Clomp Both Sides None 6 CRI51866
Screw With Wire Clomp Both Sides Nane 12 CR151B265 $16.80
Screw With Wire Clomp Soth Sides None 13 CR15182138 §19.00
Screw With Wire Clomp Both Sides Clear Cover 4 CR151B4BAF $8.00
crew With Wire Cla Clear Cover 6 CR151865AF $10.00
Screw With Wire Clomp Both Sides Clear Cover 12 CRIS1326AF $18.00
Washer Heod Screw Both Sides Nene 4 CR151840 _$5.40
Wosher Heod Screw Both Sides None 6 CR151860 $7.60
_Wosher Heod Screw Both Sides Nane 12 CR151820 $14.10
Waosher Head Screw Both Sides Clear Cover 4 CR151B40AF $6.20
Waosher Heed Screw Both Sides Clear Cover 6 CRI51B604F $8.80
Wosher Head Screw Both Sides Clear Cover 12 CRI51B20AF $15.30

lwhere number of points desired is not listed use combination of boords.
2product Number ond price represent one piece. Sold only in pockoges of 10. Order in multiples of 10 pieces. Minimum order quantity is 10.

Accessories

056
List Price T2 -t
Ascessory Type Description Product Number 601065 i
Jumper Far customer connection CRI5IX3013 $0.55
of adjacent screw-type tarminal boord Flatslipon

3product Number and price represent one piece. Sold only in pockages of 100, Order in multiples of 100 pieces.
Minimum erder quantity is 100.

CR151X301 Diagram

Outlines and Dimensions in. {mm} For Estimating Only

Panel or Mounting Track Terminal Boards -
Distance Between Pockoge (10 units) -
Mounting Hole Centers  Shipping Weight, s ;, 38" CHARACTERS
A " AAISED MAX,
4 23815040 11202851 2 2 &

B-32 SCREWS OR WASHIR
HEAD SCREWS

Note C: Terminal boards mount with two #8 screws.
Mounting holes are located under Marking Strip.

)

S I i www.geindustrial.com Control Catalog 12-13
to change without nobice
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PacE 21-2

« Versions: modular and 35mm
OIN rail mount

« Oufpuf voitage adjustment b
lm}rat pahnmmg 4

« Short-circuil protection
& Bulit-in input voltage surge
suppressor

+ Used as power l.up,p.'r for OC
electromechanical and
electranic equipment.

* Gingle, two and Nree phase
* Output volinge: 24VDC
* Ougest power S-S00W.

€-Sd ® Z-Sd ‘L-Sd seiddng jemod Bojeuy
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Switching power supplies

Modular power supplies

Lot

PSL1M 010...

#9959
Hadhe b ateabe bt b

B
e — g
==

g o *'u .

PSLIM 03312
PSLTM 036 24

F

e

Ordercode  |Rated |Rated |Output |Qty |[wit

output | output | power |per

voltage | current pkg

v (Al Wi n* | [kl
Single phase.
PSLIM 01012 | 12VDC | 0.83 10 1 0.060
PSL1M D24 12 2 24 1 0.130
PSL1M 033 12 2.75 33 1 0.185
PSL1M 054 12 4.5 54 1 0.250
PSL1M 072 12 6 72 1 0.320
PSLIM 01024 [24VDC | 0.42 10 1 0.060
PSL1M 024 24 1 24 1 0.130
PSL1M 036 24 1.5 36 1 0.185

_PSL1M 060 24 25 60 1 0.250

PSLTM 100 24 42 |100 [1  |oa320

General characteristics

Switching power supplies transform an AC input voltage
into a DC output one. This type of equipment Is used in
industrial and domestic automation fields. The power
supplies are equipped with switching technology offering
very high efficlency in an extremely compact size.
Dimenslons are compatible with modular consumer
panels and its plastic housing is suitable for bullding
automation installations as well as Industrial automation
applications.

The wide range of power supply voltages and the choice
of DG current outputs provide for the best adaptability to
supply voltage needs of the most common
electromechanical and electronic devices.

Protections:
- Short circult

— Overioad

= [nput voltage surge Suppressor.

Indications:
~ LED Indicator for low voltage conditions
= LED indicator for power on.

| characteristics
- Rated supply voltage: 100-240VAC
~ Ratsd output voltage: 12VDC for PSLM...12 types;
24v0C for PSLIM...24 types
~- Mains frequency: 50/60Hz
= Output voltage adjustment by front potentiometer
- High efficiency up to 89%
- 35mm DIN rail (IEC/EN 60715) mounting
= Screw connection terminals

~ Modular DIN 43880 housing; number of modules:

* 1 for PSL1M 010...
« 2 for PSLIM 024...
= 3 for PSL1M 033 12 and PSL1M 036 24
« 4 for PSL1M 054 12 and PSL1M 060 24
= 5 for PSL1M 072 12 and PSL1M 100 24

- Degree of protection; IP20 on terminals.

Cerlifications and compliance

Certifications obtained: cULus, GOST,
Compliant with standards: IEC/EN 60950-1,
IEC/EN 61000-6-3, IEC/EN 61000-6-2, UL508,
CSAC22.2n° 14,

)

HIRSE

ring dlagrams

. Technical characteristics
page TC-60




s=ovato Dimensions [mm] D-57
Programmable logic relays

Base units LRD10... LRO20...
LRD1Z... D

Automatic power supplies

PSL1M 010... PSL1M 024... PSL1M 033 12 - PSL1M 036 24

508
o o s

58

]

T " 31— - —t—

PELIM 054 12 - PEL1M D60 24 PSLIM 72 12 - PSLTM 100 24

so8 0.6
P 4

=0

1—-—'——“—-—-—' 5%

PSL1 005 24 - PSL1100 24
PSLZ 100 24

PSLI00524] 22
PELT 010 24] 22
PSLIDIS 24
PSL1 030 M4
[P 060 24
FSLY 100 24
PSL2 100 24

15
15
s

ns
s
15

115

o fn

n|2
R B b

i
888[8888-

PSLT 120 24 - PSLY 460 24
PSL3...

= — TYPE | & B c

“P"s"l.imatl 51 | 1245 | 128k
PSL124024] 835 | 1245 | 123§
PSL130024] 835 | 1245 | 1236
PSL1 48024] 1755 | 1245 | 1236
PSL3120 24| 743 24| 118
PEL3 24024 B0 24 | 118
PsL34s024| 150 | 124 | 1184 |
PSL396024] 2758 | 1262 | 1188

it o
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ovato Wiring diagrams

Expansion modules
LREDER 0G24 LAEOET B924
Binic o0

s sevee
“ I.TBEEETII IIE EIIEE‘EE
CISTTAL INFOT

CIGITAL INPUT
BELAY ouruT
[I] TRASSITTR OYTPUT
¥ "'”"‘Il""il L R B
G BFEE B G
) S o i R | Tl Ilwll P

Power supply unit Communication modules

LR 1V3 DO24 LRE PO
oA

P

Switching power su i

PSL1/" 024 24 - P5L1
PSL141 060 24 - FBL1

MR SR

EQQU%E,_SF;TCHFNG POWER SUPPLIES

PSLi2 01025

T WA 200G

DT

i -3

g

DIN RAIL MDUNT SWITCHING POWER SUPPLIES
PSi1 605 24 PSL1 030 24
PSLTQ 4 PEL1 24
PSLT 010 24

N e

W ONE

gy

2024 -PSLI 240 24
ib 24 - PSL3 900 24

ik
a
-

HosdP s




-60 Technical characteristics [Bovato]

. TYPE Single phase | PSLIMO1012- | PSLIMO2412- | PSLIMO3312- | PSLIMOS412- | PSLIMO7212-
PSL1M 010 24 PSL1M 024 24 PSL1M 036 24 PSL1M 060 24 PSL1M 100 24
Two phase —_— _— -_— -_— —
Three phase -— — — == o
INPUT CHARACTERITICS
Rated supply voltags Multivoltage 100-240VAG
Operating range 90-264VAC /
120-375VDC
Consumption =
Fraquency range 47-63Hz
PFC —
Insulation voltage 3000VAC {4242VDC)
Input/output
Internal fuse (250VAC) © T1A [ T2A [ T3A
OUTPUT CHARACTERISTICS
Voltage 12VDC (PSLM...12); 24VDC (PSLIM...24)
Voltage trimming (potentiometer) - 12-14VDC (PSLIM...12)
24-28V0C (PSL1M...24)
Curvent 034 (PSLIM..12)| 2A (PSLIM.12) | 27A(PSL1M..12) | 4.5A (PSLIM..12) | 6A (PSLIM..12)
0.42A (PSL1M..24)| 1A{PSL1M..24) | 1.5A (PSLIM..24) | 2.5A (PSLIM..24] | 4.2A (PSLIM..24)
Temperature coefficient +0.03%/°C
Line adjustment 1%
Load adjustment 1%
Efficiency 78(PSLIM..72) | B4 (PSLIM..12) | B3(PSL1M..12) | B4 (PSLM..12) | B6 (PSLIM..12)
80(PSLIM.24} | 85 (PSLIM..24) | Bd (PSLIM.24) | B85 (PSLIM..24) | B9 (PSLIM..24)
Owericad protection 110-165% 120-160% 110-150% 110-150% 110-150%
Short-circuit protection Fold forward Hiccup Fold forward
Ripple noise S0mV
_ Parallel connection (n® of units) | =
INDICATIONS
LED Indicator for power on Yes
LED indicator for low voltage Yes
Power Rdy (Ready) —
{minimum limit}
GONNECTIONS
Type of terminal Screw
Conductor section (min-max) 0.4-3,3mm? 0.2-3.3mm?
(26-12AWG) (24-12AWE)
$Stripping length 4-5mm mm
Tightening torque Input 0.5Nm/0.421bft 0.6Nm/0.56bft
maximum Qutput | 0.5Nm/0.42ibft 0.6Nm/0.51bft
AMBIENT CONDITIONS
Operating tsmparature @ -25..471°C
Storage temperature +25..485°C
Derating >60°C 2.5%°C
HOUSING
Materkl | Plastic
& No replacement by usar.
e connection s possible with 25% power derating,

Two-phass
® Madimum surrounding temperature of 56°C for use acconding 10 UL508,




POWR-GARD® Fuse Datasheet

) Control Fuses

el CCMR Series POWR-PRO® Fuses
m PRO~ 600 VAC « Dual Element » Time-Delay * 2/,-60 Amperes ® @CE

Specifications

Voltage Ratings: AC:  BOOV
DC: 250V (CCMA 2/0—2 A)
(CCMR 4/~ 10 A)
{CCMA 35— 60 A)
300V (CCMR2/-—4 A)
500V (CCMR 12-30A)

Interrupting Ratings: AC: 200 kA rms symmetrical
300 kA Littelfuse self-certified

DC:  20kA
Ampere Range: fu—60A
Approvals: AC:  Standard 248-4, Class CC
UL Listed 1/w-30 A {File No. E81895)
Standard 248, Class CD

UL Listed 35-60 A (File No. EB1895)
CSA Certified '/1w-30 A
(File No. LR29862)

. DC:  Littelfuse self-certified

Description Ordering Information

The CCMR series is ideal for space saving protection of

motors up to 40 hp* It was designed specifically to withstand : 3 2 AMPER;.EATING% V. 12 35

sustained starting currents of small motors. The CCMR 60 fuse :';: ' % : 7 = 18 40

is the smallest 60 A fuse available rated at o ¥ ;ﬂ 43 74/ 191/ 45

600 V. Compared to other UL Listed fuses, Class CC fuses are it 1 s 8 20 50

the most current-limiting, rating for rating. oo 18/ 5 /1 9 25 60

o oho | 1%/ 10 30

Applications

* Motor and motor branch circuit protection SERIES ~ AMPERAGE CATALOG NUMBER SYSTEM NUMBER
o CCMR 45 | CCMRo45 | CCMRO4ST

Features/Benefits |

¢ POWR-PRO Performance

* Extremely current-limiting

* Ratings up to 80 Amps

® 300 kA Interrupting Rating (self-certified)

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 1 © JUNE 2011 Littelfuse POWR-GARD Products

H-155



www.littelfuse.com
www.littelfuse.com/ccmr
https://t',.hvo.rd

POWR-GARD®Fuse Datasheet

UL Class CC/CD

CCMR Series POWR-PRO® Fuses

Dimensions in inches (mm)

"

e VED" _____i (6.4 mm)
{28.1 mm) 1
41"
0-30A _—[ (10.3 mem)
|t fa—q250
|t 50" ~a| (3.2 mim)
(12.7 mm)

Current-Limiting Effects of CCMR (600 V) fuses

—

850"
{21.8 mm}

l

P Littelfuse

35-60A

e Applied | Anss

~

je— 1.880" ———|

{47.8 mim)

APPARENT RMS SYMMETRICAL CURRENT FOR VARIOUS FUSE RATINGS

e llweged

SHORT GIRCUIT
CURRENT*

2A 4A YA DA 1ZA 15A 0A 30A

5,000 160 180 330 310 525 600 625 750

10,000 180 220 400 440 800 700 125 875

15,000 200 250 430 480 675 175 800 950

20,000 220 260 460 520 720 825 850 1,000
25,000 230 280 480 550 750 850 500 1,050

30,000 240 290 500 570 800 900 950 1,125

35,000 245 300 520 590 825 925 975 1175
40,000 255 310 550 600 850 975 1,000 1,200
50,000 260 330 570 640 875 1,000 1,100 1,300
60,000 280 340 600 670 800 1,050 1,125 1,350
80,000 300 360 625 700 1,000 1125 1,200 1,400
100,000 310 380 650 750 1,050 1,200 1,250 1,500
150,000 340 420 700 800 1,150 1,300 1,400 1,600
200,000 350 440 750 850 1,200 1,400 1,450 1,750

*Prospective AMS Symmetrical Amperes Short-Circuit Current
Nots: Datz Darfvad from Poak Let-Thru Curves
www.littelfuse com 2 © JUNE 2011 Littelfuse POWR-GARD Products
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POWR-GARD®Fuse Datasheet % Littelfuse

UL Class CC/CD

Experiise Appiind. | Ansae

Peak Let-Thru Curve CCMR
1000000
7
7
Pl
f"‘/
100000
W
& 7
a 7
=
<
Z A
. o 10000 / e
-l
= ¥d
E v
13 ~ = 30A
(m Z8 H——=— 20A
—-' / ot = st — 15A
ﬁ (f / - -_--..- ‘__,.i-""""-_ \‘12 A
= = - —10A
e el - = I e T
il porsd T |
U _L_.""" ] et -::..--"'"
1000 o W T [ —14A
- - 1 — =i A
» = F@ ot
P{ = - o fa——
o] et i
7 - — -_'._4_,_....
-.-:f'#
100
: : : B
AVAILABLE FAULT CURRENT
SYMMETRICAL R. M. S. AMPERES
www littelfuse.com 3 © JUNE 2011 Littetfuse POWR-GARD Products
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CONTROL PANELS ABS SEALMINDER SYSTEM
INSTALLATION/OPERATION

Dwg: DS-C00-022 Rev: C  Date: 11/00 Section Tab Page

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
resistivity of the oil bath. The resistivity is measured from a probe (di-electrode), installed to extend into the oil, to ground or the
moter 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 voit DC auxiliary
relay, which in turn 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 voit, 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 comrect line voltage, i.e. labeled as 460V at point where Ieads 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 of a 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 transformer connection, using power from any two leads.

VOLTAGE PART NUMBER OTE:

115V 61240170 When coupling the output to a relay, use an IDEC DC relay,
08/230V part number RH2B-U-DC24V, base part number SH2B-05 or

460V 61240172 equivalent.

575V 61240173

SPECIFICATIONS

Signal strength: 24 valt DC, 5VA
Temperature range: «20° to +60° C

J 10UF /63VDC
— BK

L1
L2 — BK AUXILIARY
B SEAL ALARM
+24 YL = 13 |RELAY
M — WH
PROBE —BL ——@—P TO WwWP
GND OGN ;
SEALMINDER AMPLIFIER
ABS WATER SENSING DEVICE
sdn b fg UNIT MEASURES 2.00" WIDE X 2.00° DEEP X 1.88" HiGH

abs
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Electro-

Tin plated.

E6207

Customer Service
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Manufactured from high strength 6061-T6 aluminum alloy.

UL 4868 90° C Listed and is CSA certified for 600 Volts.
Suitable for use with either copper or aluminum conductors.

e Chamfered wire entry provides ease of installation.
e UL File

Distributors |

_ Search Options
FTZ | Uriteo | llsca Canada |

Price & Availability/Ordar
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Betaduct

Beta Cable Management Systems Ltd

Newtown Trading Estate,
MNorthway Lane, Tewkesbury,

Technical Specifications

~ APPLICATION

Glouicestershire \\
6120 8JG \
PRODUCT BETADUCT
PART NUMBER 09136000 to 10006000
SIZE Nominal internal mm (width x height)
25x50 37.5x50 50x50 75x75 100x75 100x125
25x75 37.575 50x75 75x100 100x100
25x100 37.5x100 125x75
All supplied in standard 2 metre lengths with lids
SLOTTING Open, Narrow, Closed and Solid
CAPACITY Recommended 55% maximum (See Betaduct Capacity Chart)
MATERIAL Self extinguishing lead free PVC
COLOUR Grey, Black, White and Blue for Intrinsically Safe Circuits
'SERVICE TEMPERATURE - 15°C to +65°C
Control panel trunking for speedy lead out of wiring through

open side slots.

UL24V-0 rated material.

Ammonium Hydroxide, Chlorine, Diesel, Detergents, Ethanol,
Hydrochloric ocid, Inorganic solvents, Mineral oils, White spirit.

UL, CSA, Lloyds Register, NQA ISO 9001 and Rolls-Royce

Base slots to DiMN 43659
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Standard Wiring Duct

Open slot

Wide fingers give additional cable support
Terminated wires can be re-routed easily
20mm slot pitch

8mm slot widih

23 sizes available in grey, white, black
or blue

UL, CSA and Lioyds Register approved.
RoHS compliant

Narrow Slot

Ideal for use with slimmer terminal blocks
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 Lloyds 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 Lloyds 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

Betaduct PVC provides 2 lightweight self extinguishing
wiring duct with excellent rigidity and performance
characteristics.

Nory! Wiring Duct

Toxlc fumes and smoke generated from plastics in fire
situations are a real danger to life. The increased
awareness of this threat has lead to a comesponding
demand for ‘Low Fire Hazard' products. The Noryl 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
electranic components are at risk.

Betaduct Noryl Is approved and specified by London
Underground, Rolls Royce and most rail industry
manufacturers.

Slotted & Solid Wall

« Cholce of Open Slot, Closed Slot or Solid Wall
« 19mm slot pitch

» Bmm slot width

« Zero Halogen

o Low smoke

« \Wide range of sizes

= Available in black

« RoHS compliant
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Open Slot
. Supplied with lid
nmml dl:wx;ﬁm:i'ua part no. selection carton quantity
wxh | width height | grey RAL : no. of lengths  total
m) | (mm)  (ma | 7030pvG WhitePVC black PVC  blue PG 70 0riendiis 102l
19x50| 25 53 | 10450018 23610110 09800000 . 12 24
25x37.5 29 41 | 10450022 23610400 09810000 . 12 24
25x50| 29 54 | 10450023 23610500 09130000 09136000 12 24
25x75| 29 79 | 10450024 23610800 09140000 09146000 8 18
26x100| 30 105 | 10450025 23610700 09830000 [O0Bc000N & 18
a75xa375 41 41 |10450032 23610900 09840000 s 12 24
37.5x50 41 54 | 10450033 23610900 09850000 09856000 8 16
375x75] 39 79 | 10450034 23611100 o098s0cco [GEGEGOGN 8 16
375x100| 43 105 | 10450035 23611200 09870000 09876000 8 16
50x25| 54 28 | 10450051 23611300 09880000 % 12 24
50x37.5| 54 41 | 10450052 23611400 09890000 : 8 16
—S0x501 54 s L1 09160000 09166000 8 16
| 50x75| 55 79 1104500 23611600 | 00170000 09176000 | 8 16
. X 856 105 | 104500 - 4 8
75x37.50 80 41 | 10450072 23611800 8 16
75x50| 78 54 | 10450073 23611900 : 8 16
75x75| 80 80 | 10450074 23612000 09190000 09196000 8 16
76x100| 80 105 | 10450075 23612100 09960000 09966000 4 8
100x50| 107 54 | 10450108 23612400 0Q980000 " 4 8
100x75| 107 B0 | 10450104 23612500 ' 09990000 (09996000 4 8
100x100| 107 104 | 10450105 23612600 10000000 10006000 4 8
100x125| 107 130 | 10450106 23613000 10010000 . 4 8
125x 75| 131 78 | 10450124 23612900 09410000 - 4 8
“Other sizes may be available upon request, please contact the sale office for minimum quantities and lead imes.
MATERIALS SERVICE TEMPERATURE STANDARDS
Seif extinguishing PVC -15 Oc to + 60oc(+50f to +1400f) Base slots 0 DIN 43659
STANDARD COLOURS FLAMIBILITY APPROVALS
Grey RAL 703, white black blue ULS0 V-0 rated material UL, CSA & Lloyds Register
RoHS COMPLIANT

These are non-stock items and may require minimum order quantities. Please contact our sales
.. office for availability and price.
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Part Number: EN2-12-P-040-D
UL File Number: E301520

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

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 80°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 Whin?

60 and att 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 1" (25mm) from each end
Leads: 48" (1219mm) long, 22 AWG Teflon insulated UL/CSA
UL/CSA Recognized

*® ® @ ¢ » ¢ »
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Detailed Specifications & Technical Data

ENGLISH MEASUREMENT VERSION

Analog & Sensor Wiring

Description:

SEHDING ALL THE RIEHT 3G ML
8760 Multi-Conductor - Shielded Twisted Pair Cable

For more Information
please call

1-800-Belden1

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:

# Palrs  AWG Stranding Condlictor Material

Insulation
Insulation Material:

Outer Shield
Outer Shield Material:

Outer Jacket
Quter Jacket Material;

Overall Cable
Overall Nominal Diameter: 0.222 in.

Pair

Pair Color Code Chart:
s a& Clear
Mechanical Characteristics (Overall)

Operating Temperature Range: -20°C To +60°C
UL Temperature Rating: 60°C (UL AWM Style 2092)
Bulk Cable Weight: 23 lbs/1000 ft.
Max. Recommended Pulling Tension: 62 Ibs.
Min. Bend Radius (Install)/Minor Axis: 2.250 in.
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Detailed Specifications & Technical Data
ENGLISH MEASUREMENT VERSION SEHDING A2l THE RYGHT SIGHALS

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: CcM

AWM Specification: UL Style 2092 (300 V 60°C)

EU CE Mark: 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

Mil Order #39 (China RoHS): Yes
Flame Test

UL Flame Test: UL1685 UL Loading
Plenum/Non-Plenum

Plenum (Y/N): No

Plenum Number: 88760, 87760 or 82760

Electrical Characteristics (Overall)
eristic Impedance:

——
z
o
E
(7}
=
8
N
22

Nom. Capacitance Conductor to Conductor:

1 ftance (pk;

Nom. Conductor DC Resistance:

NCR @& 20°C {Ohm/1

Max, Operating Voltage - UL:

!30’0 V RMS (UL AWM Style 2082} l

Max, Recommended Current:

|5.2 Amps per conductor @ 25°C !

Put Ups and Colors:

i : 27.000 LB 2 #18 LDPE SHPVC

500 FT 14.000 LB CHROME 7 #18 LDPE SH PVC
8760 0601000 1,000 FT 27.000 LB CHROME Z#18 LOPE SH PVC
|8760 06010000 10,000 FT 270.000 LB CHROME cY 2 #18 LDPE SH PVC




Detailed Specifications & Technical Data

ENGLISH MEASUREMENT VERSION

SEMDING AdlL SHE RIGHT S50 HALS

8760 Multi-<Conductor - Shielded Twisted Pair Cable

|
\

. 8760 0602000 ZO0GFT 54,000 LB CHROME c 2 #18 LDPE SH PVC
8760 060250 250 FT 7.000 LB CHROME 2 #18 LDPE SH PVC
8760 060500 SO0 FT 14.000LB CHROME C 2 #18 LDPE SH PVC
8760 0605000 500G FT 145.000 LB CHROME c 2 #18 LDPE SH PVC
{6760 0609953 T.000 FT 28.000LB CHROME 2#18 LDPE SH PVC
Notes:

C = CRATE REEL PUT-UP.
Y = FINAL PUT-UP LENGTH MAY VARY -10% TO +20% FROM LENGTH SHOWN.MAY CONTAIN 2 PIECES. MINIMUM LENGTH OF ANY ONE PIECE IS 1500,

Revision Number: 2  Revision Date: 05-03-2012

© 2012 Belden, Inc
All Rights Reserved.

Although Belden makes every reasonable effort to ensure their accuracy at the time of this publication, information and specifications

described herein ar; %?%ed to error or omission and to change without notice, and the listing of such information and specifications does not
ensure product availability.

Belden provides the information and specifications herein on an "AS 1S" basis, with no representations or warranties, whether express,
statutory or implied. In no event will Belden be liable for any damages (including consequential, Indirect, incidental, special, punitive, or
exemplary damages) whatsoever, even if Belden has been advised of the possibility of such damages, whether in an action under contract,
negligence or any other theory, arising out of or in connection with the use, or inabliity 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 prior to the
compliance date may be in stock at Belden facilities and in our Distributor’s Inventory. The information provided in this Product Disclosure, and
the identification of materials listed as reportable or restricted within the Product Disclosure, is correct to the best of Belden's knowledge,
information, and belief at the date of its publication. 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 Disclosure is not
to be considered a warranty or quality specification. Regulatory information Is for gluidance purposes only, Product users are responsible for
determining the applicability of legisiation and regulations based on their individual usage of the product. Ny

Belden declares this product to be in compliance with EU LVD (Low Voltage Directive 73/23/EEC), as amended by directive 83/68/EEC.
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MTW Products Page 1 of 2

Pilot Control Wiring

BARE COPPER | THHN | MTW | TFFN & TFN | TINNED | STRIPING | HOME

MTW, AWM, TEW

Product Description:

Alan Wire Type MTW/AWM/TEW is primarily used as wiring in machine tools, appliances, and
in various building applications as specified by the National Electrical Code. MTW/AWM/TEW
conductors are stranded, soft-annealed copper. The conductors are then insulated with a
tough polyvinyl chioride (PVC), making the wire heat, moisture, and oil-resistant.

Specifications:

Type MTW/AWM/TEW 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. 18-10 AWG 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 AWQ), 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).
Color " Rmdaon No. of Standard
Size AWG Code Th(l;l;;l:;s Strands Package
[ 18 2 030 || 16 3 f Bk A
[ 14 1 || .030 41 139 20 A :l
12 2 .030 65 .158 28 A
10 3 | .03 104 182 || 43 B
8 4 045 19 [ 296 [ 74 CD
1§ 4 060 19 315 | 114 CD
£ ¥ a2 I oc I 3 | 365 § 12 | ©p ]
P 2 1.4 J o § w9 U aw ] o | b
|£aryar sizes of MTW are available when minimum quantities are met. Call for Availability. |
[ | " Colors Available: [

hitp://www .alanwire.com/awscripts/makspecs.cgjigype=MTW 5/16/2012
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MTW Products Page 2 of 2

Package Code Color Code #1) Black, White, Red, Blue,
Green, Orange, Yellow, Brown, Purple, Gray,

2000' Carton, Four 500' Spools Per Ctn.  [|Pink, Tan

B 1000' Carton, Two 500" Spools Per Ctn,  [{Color Code #2) Black, White, Red, Blue,
Green, Orange, Yellow, Brown, Purple, Gray,
Pink

C 500’ Reel

Color Code #3) Black, White, Red, Blue,

D 1000' Reel Green

Other lengths & packaging available upon
request.

Type ry Oil

900C 600C | 600C [

AWM 1050C 600C
TEW 1050C 600C

i

s
f
I

Alan Wire Company
Copyright © 2000 Telephone: (573) 471-9548
All Rights Reserved Fax: (573) 471-1317

http://www.alanwire.com/awscripts/makspecs.cgifasgpe=MTW 5/16/2012
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Hypalon®

Power Wiring

UL AWM Style 3191
800V, 105°C
(CSA Type CL1053)

Product Description

This insulation is chiorosulfonated
pelyethylene. Hypalon insulation has
excellent heat resistance, color stability
and electrical properties. Hypalon is
recommended for motor leads for Class
130(B) insulation systems. It may be
considered as an altemative to Silicone
rubber to withstand 155°C varnish
baking temperatures, but is not suitable
for operating temperatures above
Ciass 130(B).

Recommended maximum baking cycles:
24 hours @ 300°F (149°C)

Stranded finned copper conductor

UL AWM Style 3191, 3192, 3193
600V, 105°C
(CSA Type CL1052, 300V)

Product Description

This insulation is chlorosulfonated
polyethylene. Hypalon insulation has
excellent heat resistance, color stability
and electrical properties. Hypalon is
recommended for motor leads for Class
130(B) insulation systems. It may be
considerad as an altemative to Silicone
rubber to withstand 155°C vamish
baking temperatures, but is not sultable
for operating temperatures above
Class 130(B).

Recommended maximum baking cycles:
24 hours @ 300°F (149°C)

Siranded Conductor

Stranded tinned ;

copper conductor

Separator Over Conductor

Separator

Hypalon is a DuPont trademark.

{stra inmm}

600V, 105°C (UL & C5A)
UL AWM Style 3191 « CSA Type CL1053

34418 18(16x30) 045 1.14 142 381 1007

305 23 10

[-81 (16x.25)] 500" 1524 80 36 2,4,58-013
50007 15240 75.0 34.1 2.5,8,10

34416 16(26x30) 045 1.14 155 394 1007 305 28 13 2,10
[1.32 (26x.25)] 500" 1524 105 48 2.4,58-10,13
40007 1219.2 840 38.1 8,10

34414 14(41x30) 045 114 170 432 100t 305 37 1.7 28,10
[2.08 (41%.25)] 500" 1524 140 64 2,5,8,10
40007 1219.2 108.0 49.1 8,10

34412 12(85x30) 045 114 190 483 100t 305 46 21 2,810
[3.29 (65x.25)] 500" 1524 175 78  2.5,6,10,13
3000 914.4 1140 51.8 10

1100 ft. put-ups 2re one plece, exact. 11250 M, and 500 . puit-ups are exact, may contain 2 pleces max. Min, langth 50 ft.

TMay contain more than ong pigce. Minimum length of any ons piece is 200 fi

600V, 105°C (UL) » 300V, 105°C (CSA)
UL AWM Style 3191 = CSA Type CL1052**

34410 10(6528) 045 114 200 531 100! 305 60 27 8,10
[5-23 (85x.32)] 500" 1524 245 112 8,10
2000 609.6 102.0 46.3 8,10
UL AWM Style 3192 « CSA Type CL1052**
34408° B(8427) 060 152 290 737 100" 305 94 43 8 10
[B.60 (84x.36)] 250" 762 248 11.2 g 10
34406 6(B4x25) 060 152 343 871 100" 305 137 62 8,10
[13.66 (B4x.486)] 250" 762 323 147 10
1000 304.8 1360 618 10
34404* 4(105x24) 060 152 399 1074 100" 305 191 87 8,10
[21.53 (105x.51)] 250" 762 510 232 10
500" 1524 970 441 10
34403* 3(133x24) 060 1.52 420 1069 500" 1524 1180 536 10
[27.28 (133x.51)]
34402* 2(163x24y 060 152 454 1153 100' 305 303 138 8,10
[33.43 (163x.51)] 250" 762 708 329 10
5001 1524 139.0 63.2 10
34401 1(124) 080 203 557 1415 _ 50! 152 184 B84 10
[43.07 (210x.51)] 100" 305 430 195 8,10
950" 762 97.0 4441 10
34490° 1/0(262x24) 080 203 607 1542 50! 152 225 103 8,10
[53.73 (262x51)] 100t 305 489 222 10
250" 762 1148 522 10
34400 20 (504x26) 080 203 668 1697 507 152 276 126 8
[67.85 (504x.41)] 100t 305 579 263 10
250" 762 1395 63.4 10
34430* 30 (630x26) 080 203 .732 1858 50 152 385 175 10
(84.81 (630x.41)] 250" 762 1758 79.9 10
34440" 40 (805x26) 080 203 819 2080 50" 152 475 215 8,10
[108.37 (805x.41}] 2501 762 2150 97.7 10

*Separator over conductor. * *CSA requires additional wall thicknees in sizes 10 AWG and largar to mest CL1053 requirements.

150 and 100 ft. put-ups are one piece, exact, 11250 and 500 ft. put-ups are exact, may contain 2 pleces max. Min. length 50 ft.
41000 ft. put-ups exact, may contain 3 pieces max. Minimum length of any one pleca is 50 f.

TMay contain more than one piace. Minimum length of any one piaca is 200 ft

BEWEN For more information, contact Belden Technical Support: 1-800-BELDEN-1 » www.belden.com
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ILLINOIS WATERWAY, LAGRANGE POOL
RICE LAKE HABITAT REFURB & ENHANCEMENT
OVERFLOW PUMP STATIDN

DRAVING NO. DESCRIPTION

E0l TITLE PAGE

317 MCC 1 EXTERIDR LAYOUT

E03 MCC | INTERIOR LAYDUT

E04 BLANK SHEET

E0S PUMP #1 POWER & 120 VOLT SCHEMATIC
E06 PUMP #1 24 VOLT DC SCHEMATIC

E07 PUMP #2 POWER & 120 VOLT SCHEMATIC
E08 PUMP #2 24 VOLT DC SCHEMATIC

E09 PUMP #3 POWER & 120 VOLT SCHEMATIC
E10 PUMP #3 24 VOLT DC SCHEMATIC

S&K EQUIPMENT
- Viem By Dot <

COMPANY, Ine.
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Wi, NAHEPLATE SCHEMATIC COMPOMENT | NG, HAMEPLATE SCHEMATIC COMPONENT
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. MAIN SCREEN

j 18.5 Tt.—
STR
12.3 ft.—
Alarm
LESLOTY
6.2 ft.—
0 ft.—

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

l MAIN I‘srnmsl‘,_,ﬁ'g gggl

To change the "On and Off" level setpoints, press the button related to the setpoint you wish to change.

To set the level for enabling the pump to come on, press the "On Level Setpoint” 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 bottomn 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.




PUMP STATUS SCREEN

AVAILABLE

_rﬂ = Y

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 8 ALARMS

ENTRY MESSAGE
js=cii e e

ﬁbwl i I PGk I LINE I b&ﬂﬁ]on.s I"{{ERI 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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Esterlinégs

(Pressure Systems Non-Fouling Submersible
Level Transducer

KPSI'™ Transducers

FEATURES

® Custom Level Ranges to 115 ft (35 m) H,O

® Analog Outputs of 4-20mA or 0-5 VDC

®  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 Qutput

® Custom Cable Lengths

APPLICATIONS

e Lift Stations e 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. Theassembly is integrated with supporting electronics in a durable waterproof housing constructed of 3168S.
The attached electrical cable is custom manufactured to Pressure Systems’ specifications and includes Keviar®
members to prevent errors due to cable elongation as well as a unique water block feature that seif-seals in the event
of accidental cuts to the cable. Each transducer is shipped with our latest SuperDry™ Vent Filter that prevents
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 Il, Division 1, Groups
E, F and G, Class |ll, Division 1 hazardous location when connected to appropriate apparatus such as those
manufactured by R. G. Stahl, Inc., and others. KPS| 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. 1S0-9001:2000 Certified PSI Ltd.

34 Research Drive 124, Victoria Road
Hampton, VA 23666 Web: PressureSystems.com Famborough, Hants
USA GU14 7PW

Phone: (757) B65-1243 Updates: PressureSystems.convupdates. html United Kingdom

Toll Free: 800-328-3665 Phone: +44 1252 510000
Fax.  (757) 865-8744  Srster Do doel Fax.  +44 1252510099
E-mail:  sales@PressureSystems.com E-commerce: LEVELandPRESSURE.com E-mail:  psi@WestonAero.com
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TEMPERATURE OUTPUT OPTION (AVAILABLE FOR 4-20 MA OUTPUT ONLY) NOT INTRINSIC SAFETY APPROVED

Temperature Range 0 to 50 °C
-20 to 60
Temperature Output Signal 4-20 mA

Temperatura Measurement +4 2 ¥4
Accuracy ﬂ
—_——

Uniquely-Designed Submersible Cable . Lol
Our level transducers utilize cne of two types of custom cable made specifically for submersible applications. The

cable of choice for most applications is a polyurethane-jacketed cable incorporating Keviar® 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 other features 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. Tefzel® cable is attached
to the transducer using a compressed Viton® gland cable seal.

Both submersible cables have a pull strength of over 200 Ibs. 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 Seipesbeyii-ana-tife-ertFriter

Our 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,
or cause permanent damage. For these reasons, a Series 810 desiccant-
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.

SERIES 810
BerVapoe tup

For those applications where periodic maintenance is not practical, our Series 815 Aneroid

Bellows is a direct replacement for the vent filter. 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 orwhere 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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Esterlinéa

( Pressure Systems Surge Protection for
Transducers and Transmitters

KPSI™ Transducers t

FEATURES
e |ifetime 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
e Well Monitoring ® Pump Control
® Storm Water ® |[rrigation
® |leachate Levels ® Tank Levels
® Ground Water Monitoring ® Dewatering
® 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 of the surge within
nanoseconds. The second stage of the 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 Modeis 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. 150-9001:2000 Certified PSi Ltd.

34 Research Drive 124, Victoria Road
Hampton, VA 23666 Web: PressureSystems.com Fambaorough, Hants

usa GU14 TPW

Phone: (757) B65-1243 Updates: PressureSystems.comvupdates. htmil United Kingdom

Toll Free: 800-328-3665 Phone: +44 1252 510000
Fax: (757) 865-8744 Desteron-Linal Fax:  +44 1252 510099

E-mail:  sales@PressureSystems.com Broommerce: - LEXELRsUPRESEURE.com E-mail:  psi@WeslonAero.com
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Maintenance-Free

ISO-8001:2000 Certified Aneroid Bellows

KPSI™ Transducers

FEATURES

Replacement for Desiccant Vent Filter
Small Size

Maintenance-Free

Includes Mounting Bracket

Compatible with all KPS! Submersible
Transducers

For most submersible transducer applications, the Series 815 Aneroid Bellows is a maintenance-free alternative
to traditional 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-linel PSI Ltd.

An Esterline Company 124, Victoria Road

34 Research Drive Web: PressureSystems.com Famborough, Hants

Hampton, VA 23666 GU14 7PW

USA Updates: PressureSystems.convupdates.html United Kingdom

Phone:  (757) 865-1243 Phone: +44 1252 510000

Toll Free: 800-328-3665 Resource Center: LEVELandPRESSURE.com Fax: +44 1252 510099
Fax (757) 865-8744 E-mail: psi@WestonAero.com

E-mail: sales@PressureSystems.com
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S & KEQUIPMENT COMPANY, Inc.
. When Quality Counts ...

Rice Lake Habitat Rehabilitation
LaGrange Pool
Fulton County, IL
S & K Job # 501-11
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Section 1

System
Description
& Functionality

_




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

o TVSS Circuit Breaker

e TVSS Readout

e Spare 12" Section

e Spare 12” Section

e TR1 Transformer Feed Breaker

e UH-1 Unit Heater Feed Breaker

e 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




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 Motor Control Center is designed to control the operation of (3) Submersible Pumps
independently from one another, MCC Sections 5, 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:

e The start button is pressed and held. At this point the isolation contactor closes and
applies voltage to the power section of the reduced voltage motor starter. An auxiliary
contact on the isolation contactor closes 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

Motor Housing Leak — Monitors the leak sensor in the motor housing

Cord Cap Leak — Monitors the leak sensor in the cord cap

Lower Bearing Heat — Monitors the thermostat on the lower bearing

Motor Housing Heat — Monitors the thermostat in the motor winding

Upper Bearing Heat — Monitors the thermostat on the upper bearing

SSRV Fault ~ Monitors the fault status of the reduced voltage motor starter

Level Transducer Failure — Monitors the level transducer feedback

® N U AWwN
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MAIN 3 PHASE POWER CIRCUIT

Each pump controlier 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
starting. 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 VDC 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

Elapsed 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 time 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 after 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: Hlluminates the “Fault” pilot light and disables the pump.

CR ( }-4 — Enabled Relay: Energizes when the water level is at or above the “Enahle” 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 leak fault is present. Energizes the General Fauit
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 (programmabile 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 “Enable” function.
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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 aflowed 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

RICE LARE FOPP STRTION |

17:58:5 69-JUN-13

23,8 . —

20.0 f{.—

19.8 Fl, =

19,8 rt, —
OS¢ OFF SP 5.0/, == “
D TN #

5 — 5
L Aiarm § © V-
é% STATUS History 6. 980
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Main Screen Showing Pump Running

RICE LARE PURP STATION |

new 4 17:59:26 03-JUN-13
G 23.0 L. —
20,0 L, —
19.0 rvi—
19.0 4. —
o4 5P OFF 5P 5.0 ft. —
B Lo
6 A
% STATUS H?égmu .00
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 well 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.

ot LEvEL SeTeolnT

Alarm
HAIN STRTUS B Tory
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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.

ENABLE LEVEL SETPOI

HININUN

HAX INUN
23

CURRENT

Cancel ﬂ Enter

S

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 “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

o [ e

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.

RICE CRRE PUAP STATION |
PA® | 18:01:12 09-JUN-13
R o coeaioniii 23.0 L, —
20.0 L. —
15,0 (L, —
19.0 Fi, =~
ON SP  OFF P 5.0 ft. — }
20.80° SESEARY i
ai. — -
STRTUS alm
SEYGE Histors 0.a8
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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.

ALARM COUNT
ALEaRH COUNT HESSAGE
M
LERK
g% X ERLEAK
e

aLarnl| Pace § pace § Line § Line AR
H'ISTI e lomﬂl uP lbam CLEAR C&Ll“”

Alarm History Screen

ALARM HISTORY TOTAL OF 8 ALARNS
ENTRY HESSAGE

w|w]i$ﬁjta¥ i | s [ e o
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Operating Parameters
P Deseripth | Dot | vt
LED | LCD
Pl | QSTOL | Motor Full Losd Amps 0 Bt
P2 | QST 02 | Motor Service Fastor 115
P3| QST 03 | Motor Running Overlosd Class 10
P Q5T 04 | Lecel Suurce i
$3 | QST 08 | RomoloSource
PG | QST 05 | Initfal Motor Current § 100 %ELA
Pr QSTOT | M Mator Current 1 a0 YWFLA
P | QST 08 | Ramp Thoe | i Sexondl
P? | QST 09 | Up To Spaed Time 20 Seconds
rio_| CFNOI | Stat Mode curr
FU CFN 08 | Initial Yollage/TorquePower 5 %
Pi2 | CFN 09 | Misxinwm Tonque/Power 105 %
r13 | cri 1o | KickLovell ot %FLA
Pld CFN LI Kick Time | 10 Secoods
P15 | CPN 14 | Stop Mk Cos
Pi6_| CIN 15 | Docel Begin Level 40 %
7 CPN 16 | Decol B Level 20 e
PiB CFN 17 Dcwl'l‘lps 15 Beconds
Fi9 CFN [§ | DC Brake Level 13 Y
P20 | CFN 19 | DC Brako Time H Seconds
P2l | CPN 20 | DC Brake Delny 02 Seconds
| P22 | CFNO6 | initial Motor Cument 2 100 SFLA
ro CFN 07 Miaximum Mutor Currens 2 [51] WELA
Pi4 | CFNOS | Remp Time 2 15 Seconds
P25 | CFN 12 | Kiek Lovei2 ot %ELA
Pi6 CFN 13 | Kick Timo 2 1.8 Bewonuds
P17 | CPN21 | Show Speed oI %
P28 | CFN 22 | Siow Speed Cumen: Lavel 100 HFLA
P29 | CPN23 | Slow Speed Time Limit 0 Seconds
P10 | CFN24 | Slow Specd Kick Level off YFLA
Pl | CFN 2§ | Slow Specd Kick Tine 10 Becoads
P32 | PEND! | Over Currvm Trip Level off HFLA
| P33 | PFN 02 | Over Corrent Trip Time [N} Swconds
P34 | PEN 03 | Under Currant Trip Level Qi KELA
#33 _| PEN 04 | Under Current Trip Time 0.1 Soconds
P36 | PPN OS | Comrent lmbalanes Trip Level 15 %
P37 | PPN 06 | Resldual Grousd Feuli Trip Levei OFf WFLA
P38 | PPN 07 | Over Volage Trip Level of %
P10 | PPN 0S| Under Voliage Trip Level o %
P40 | PPN 0¥ | OverUnder Voliage Trip Time 0.l Secorids
P41 PFN 18 | Auto Resot Time o Beoconds

YNOTE: Soe MX' User Manusl for tho d

*NOTE: Paometers in bold print ste e most commuonty wsed In initial s up.

foloa it

Operating Parameters (Continoed)

[r—— Deseription | Detaute Units
LED | LCD

Pdl | PEM I | Awto Reset Count ofr OfF, | - 10
P43 | PPN 12 | Controlied Fault Slop Enable On

P4d | PFN 13 | independont Stanting/Running Overlond | O

M5 | PPN 14 | Motor Staring Overlosd Class i

Pid6 FFN 16 | Motor Qverload Huv'Cold Batio GO ¥

P47 | PFN 1T | Molor Overlaad Cooling Titne 30 Miriutes
rig | 1001 Dl | Configuration Sivp

P43 | 002 | DI?2 Configuration off

Ps0 | V003 | DI 3 Configumtion off

-1 110 04 DW_FMM Trip Time 0.1 Seconds
P32 O 08 R Config FLFS

P$3_| V006 | B2 Coaliguration o

P& ¥o o7 R Conliguntion ofr

P3s | WOOB | Analog Inpet Trip Type oir

P56 | V009 | Analog Inpus Trip Level 50 %

PsY | OO Aglng inpest Trip Tiree 0.1 Secoods
P3| WO 11 | Anaiog input Spam 100 b

PSS | 1012 | Analoyg Snpus Offeet 1] %

Fo0 | 1013 | Analog Output Funstion eon

Pol_| 1014 | Analoy Ouipia Span 160 %

poz | 1015 | Analog Ouipul Offsct ] %

a3 | 1O 16 Inline Configuration 30 Sogonds
r4 | FO17 Bypass Feedback Time 240 Soconds
Pis | WO 18 Keypad Swup Disable Enabled

Pog | O 19 Puwer O Start Selection ¢

P67 | FUN 1S | Miscell Co is 0

Pl FUNIZ | O Timcout O Seconds
P8 | FUN1I | Commesication Basd Rete 19200 bps
Fi0 | FUN 10 | Communication Address 1

P71 | FUN13 | Cummusicafion Byt Freming []

¥12_| FUN®) | Buergy Sover o

L] FUNOE | Healer Level o SeFLA
My | FUNOY | Sisrler Type Ll

i) FUNOG | Rated Power Factor «0.92

P76 | FUNOS | Rated Voltage 480 RMS Vol
P77 | FUNO4 | Phawo Qrder n§

P8 | FUNO3 | CT Rutlo 28811

P19 | FUNOL | Meter] Ave Current

nia FUNE2 | Metord Ave Violta

PR30 | PUN i4 | Seftware [ Par Number 5100230100

Ml FUN 16 | Passcods Ofr

raz | PL1-% | FauhiLog

*NIOTE: See MX" Instruction Manusl foir the compleie

*NOTE: Parsaneters in bold print are the mesi
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480Y/277V 3PH 4W 60Hz

SHORT CIRCUIT RATING: 42kA

POWER ENTERS: Main Breaker Top Section 6
CONTROL POWER: 120Vac

MAIN HORIZONTAL BUS: - 1800 Amp Copper/Tin Ploted / 1.5

BUS BRACING: 42kA

VERTICAL BUS: 800 Amp Tin Plated Copper

NEUTRAL BUS: 100 Percent to 1200A, 50 Percant for 1800A

HORIZONTAL GROUND BUS: .25" X 1.0" (8.38mm X 25.4mm) Tin Ploted Copper
Units Securely Grounded To Structure

ENCLOSURE TYPE: 20" DEEP Type 1
EXTERIOR COLOR: Electrodeposition Finish ANS| 49 Medium Light Grey
INTERIOR COLOR: Electrodepositlon Finish White -

Ground Bus Lug : Main Section
Rodent Barriers 1

Manual Bus Shutters 4.5
Fishtape Barriers  1,2,5,4,5,6
B00A Verticol Bus 4,5

Copper Vertical Ground Bus 45
Moster Nomeplate 1

SHIPRING SPLIT # 1: 780.00 Lbs. (344.74 Kg.)
SHIPPING SPUT # 2; 760.00 Lbs, (344.74 Kg.)
SHIPPING SPUIT # 3: 760.00 Lbs, (344.74 Kg.)
SHIPPING SPUT # 4: 1500.00 Lbs, (680,40 Kg.)
SHIPPING SPLIT # 5: 720.00 Lbs. (326.59 Kg.)
TOTAL LINEUP WEIGHT (APPROX): 4500.00 Lbs. (2041.20 Kg.)

~ERODUCT_ACCESSORIES:

See Unit Fegtures

E3| DESCRPTION O S | R I ey | I s L e
== | T R S | e [ I N e o e e
GENERAL NOTES
Closs 1 Type B Wiring
PRODUCT DESCRIPTION AND RATINGS

H: MCK
WODEL 6 MIOTOR CONTROL CENTER

ELEVATION
fe] e

DWeH [ 307363930020
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600 A and 800 A Horizontal Bus Splice Assembly E
Addendum to 80459-641-01D (Section 4) '
Ensamble de empalme de barras horizontales de 600 A

y 800 A

Anexo al boletin no. 80459-641-01D (seccion 4)

Ensemble de raccordement de barres-bus horizontales de

600 A et 800 A
Supplément aux directives 80459-641-01D (section 4)

Instruction Bulletin
Boletin de instrucciones
Directives d'utilisation

80459-653-01

Retain for Future Use. /
Conservar para uso futuro. /

scuar=o |

B N i by Schnelder Eleccric




Instruction Bulletin 0812012

600 A and 800 A Horizontal Bus Splice Assembly
Addendum to 80459-641-01D (Section 4)

Class 8998
Retain for future use.
Document Purpose This addendum contains an important comrection to the Model & Motor
Controi Centers (MCCs) instruciion bulletin no. 80453-641-01D.
= Read this addendum BEFORE commissioning the Low Voliage Motor
Control Center.
» Attach this addendum fo instruciion bulletin no. 80459-641-01D,
Sectlion 4, starting on page 15.
Safety Precautions

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

= Apply appropriate personal protective equipment (PPE) and follow safe electrical work practices. See NFPA 70E or
CSA Z462.

* This equipment must be installed and serviced only by qualified electrical personnel.

= Tum off all power 1o this equipment before working on or inside equipment.

= Always use a properly rated voltage sensing device o confirm that the power is off.

* Replace all devices, doors, and covers before turning on power {o this equipment.

= When moving the MCC sections, follow the instructions in the section "Handling the MCC" on page 12 of 80459-641-01D.
The MCC has a high center of gravity, which may cause it to tilt.

Failure to follow these instructions will result in death or serious injury.

Horizontal Bus Splice DO NOT use the single splice bar per phase on the fork end of the fork type
bus. Two splics bars per phase must be used on the fork end of the fork

type bus.
NOTE: For a conneclion on fork type bus, if two splice bars per phasa are
not provided, contact youmeatestSdmeider_E!emic representative.

Figure 1:  Correct Procedure for Joining Sections Together with a Single Splice Bar with the Non Fork Bus

oo oo O O@@ooo o oo
e ozﬁmooo o oo

Figure2: Incorrect Procedure for Joining Sections Together with a Single Splice Bar with Fork Bus

oo 0o o o 00| BO—— ©o o o o]
e r—— e D

NOTE: The fork bus combination requires two laminations of bus splices.

© 2012 Schneider Electric All Rights Reserved

by Schuvelder Electric

H-236
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600 A and 800 A Horizontal Bus Splice Assembly 8045866301
. Instruction Bulietin 082012

s
G}_ i
S 22

Electrical equipment should be installed, operated, serviced, and maintained only by
qualified personnel. No responsibility is assumed by Schneider Electric for any

Schneider Electric USA, Inc.
1990 Sandifer Blvd. consequences arising out of the use of this material.
Seneca, 8C 29678 USA Square D™ ard Schneider Eleckic™ are rademarks or registered trademarks of
1-888-778-2733 Schneider Electric. Other trademarks used herein are the property of their respectiv
' www.schneider-electric.us owWners.
ARG : © 2012 Schnsider Electsic A% Rights Recens
H-237



www.sch~idcr-electric.us

Section 5

System
Testing
Reports




6ECH

B epECTON CHeck L mareTON cpeck et
s e
REJECTION CORRECTION
mﬂ&ﬁﬂ- REWORK REANSPECTED 1. INBTRUCTIONS
b tj‘mm JP\' I3 'lm.hb.; mm M 1 MNP SV T O PO
¢ 4 RECOND REECTED MENG OM REECTICNICORARCTION SHERT PAGE 4, NOTE APPROPFIATR BIAOSTION, DX NOT APPROVE AN TEM

{ Pasier fir 47 fneluded . UNTH, IT 1A BEEN CORRECTED.
3 UBE JOB DILRNINGS AND COCUMENTS A3 WELL AS DESIIN ENGUSERRG

&

DFAWTEDE, BLLE AMD SPECEFCATIONS AS MEFECTION
mwmmmmwm&mummmmmﬂmmm

A ARE WAED, ATTAOH YTD INEF
A UPCH OOMPLETION OF SSPECTION, THIEE REPORT AND BUPPORT DCCUKKENTS NOTEO B 1.4 ABGYE ARS TO O OIEN TO HEAD OF
QUALITY GONTROL FOR RETENTION,
/A REFER TO OA (48 4013K FOM ADDITIONAL EXPUANATION OF INGPECTIONS.
1, GENERAL DATA
I LT O, U2 UNIT ONLY CHECIGHT (O0R-8048).

el S

FTRUCTURE NAMEPLATE: STAMPYI CONGITENT WITH FASTDRY OADER MULGER. ATHGS PER (R RECORDE,

HEMA ENDLOSUNE TYPE. OVERALL DIMENSIONS, LAYOUT, ETO. - PER ENGINEERING RECOADE.

FANTEMERS: CORREDT CUANTITY AMD TYPE - PROFEALY TORCUED AND ERCURRD.

= kb ok =

DOGRS & OOVERS. Of WTERLOCKES OF pATE
CABIETIVG: CRIANTITY AND LOCATICN CORMOT PER MEA TYPE AND ENINEENNG RECORDA-OLUED O OTHERWISE
SECURELY ATTRCHED.
- 4 IMTERUL BARRERS - PR ENGINEERING FECORDS.
o O LITING ANOLES FROPIALY ASSEMBLED AND FEsRRD.
: s ¥ AR FRESENT - FER
3 & FINED KIND, COLOR, AFFEARINCE.
- A0 VERIFY GROUHD ETRAF FoR panoLEa.
z  BUS, SYSTIN
1 WATERUAL WY CORPER O 0 ALUMINULY - PER ENGINEERNG RECORDS.
INTERPAMTED BUS 1 COBMETENT B GLNRENT CARFYRE CTVia A3 18 BECTION Bl LISY BPECIAL B8 G WINE 223 AN

seomonano riocanon . & oF 8

SUS OR WIRE SF L MATERIAL | £20 4

wumeA peR pase U e

mn-u T 99 [ BAVER) - PER ENGINEEANG REOCASS, PLETWG 18 SMOOTH, TIGHT, ADHERING AT ALL POBSIBLE

HEUTRAL G 18 PresenT F Reaumnens 50
HORZONTAL & VERTICAL GROUNO BUS AS FEQUED,
ALGNUENT AND BUPFORT wueTom PROPERLY SUPPORTED.

SONTH
-1 CONTAITT AREA - PEF ENQINEERSND FECORCE DA BASED ON 200 AMFS FER BOUARE INCH IF SPECIAL BUSENG JOOIT
-2 JCHNT PASTENERS ARE PROPETLY TORGUED AND SETURED, IF ALUMINLAL A CORISAL OR BPRING WARHER WUET BE UBRD.

b B

A FHORT QRCUT LURRENT BAATING: BUS WUET B8 PROPRALY BRACED - PER BNOMEERMG RECORDS AND CONGETENT WITH
THE IHICET GIRCUT AATING OF THE QCNTRCL. CIECER. ammmmmmunmw
O WASHER, INTERPOSED DETWEEN UNS BLLATED



https://tHClff<:9Q.ff

Ok H

%
:

& POWER CIRCUNT TEST, TEST VOLTAGE PER TAILE ) DELOW,.
-} ALL SWITOHING DEVICED ARE TO RE OPEN.

.,

E 4 ELECYRCAL TENTS
2 ELEGTRIOAL CONDUCTORS f BAFETY WARMING
o == _4 § UBE ONLY AMPROVED TEST ECUWENT
SRl e HOMIZONTAL SPLIGE BARS g
N S 2 POLLOW ALL SAFETY ALLICD FOR ELSCTRICAL TESTING.
% s e A TEET N SAFETY AREA - ERECT DARRIER AND HAZARD SIOHS.
— 3 NEUTRAL SPUCE BARS e .
P 2 GENERAL ELECTRICAL TESTS
it s—— A SPRCAL BPUCE BARE — TYPR
i —— ._../ <1 POWER CURCUT PrASING, USE LDW VOLTAGE ELEQTRRGAL CONTIMUITY TESTER, CHECK POWER CIRCLIT
A1 CUSTOMER CONNECTIONS COMPLETELY TO INBURE THAT THERIE |8 NG FHARE REVERSAL UNLESS BPECIFIED ON ENGINEERNG RRCOADE.
- AS SPECIED ON EHOMNEERING
—— —— 4 LUSE, IF BUPPLIER, CORRECT TYRE AND QUANTITY - PER ENGIMERAMO RECORDE SUMNBLE POR INOOMING
CABLE WS LISTED O DATA DHEET. S TR 2 CONTROL DIRCUTT WIRIPG: USE LOW VOLTAGE ELECTROAL CONTIMUITY TESTER. WU EXET AT AND DETWEEN
ALL CONNEOTION POINTS - PEN ENGSMDERING RECOADS.
iy et 2 CUSTOMER DASLE BENDING BPADE ACCEFTABLE PER U STAMDARD B4, -
— 3 SHARP EDSES OR PROTRURIONE PHE ) — 3 WETRUMGNT TIAKSFORMERS
- :’ MBULATION AN PEFEION INSTALLING. s = A cAol TEST FOR ¥ USING LOW VOLTAGE ELECTIICAL CONTINUTTY TRSTER,
iy — ] = MADE UG i MusT w
— = o A _£ — amm:mmmummw“wmnm ™
& GENRRAL WIAMG —.l:‘{-/__ 4 METEA: TEST WOT POLANITY OF hily CEAETION ¢ oF
e 1 NEMA CLAB AMD TYPE: WIRE SUE - PER ENGINEERNG RESORDI. B GROUND FALLT EYSTEM: TERT AT S5 VOLTAR PEm TEEY MO
—— 2 BUPPOAT 1 PROVIDED, AR MECERSIARY, T PREVENT WiR(G FROM INTERF LIYING WITH DEVICE OPERATION OR / s i
PROM BEARING AGANET LIVE, UNINSULATED FARTD BUCH AS BUS BARS, LUDS, ETC. & COMPONENT DEVIGE ELEGTRICAL OPERATION TEET
s A RGP EDORD OR PROTRUSIONS ARE MENCVED O COVETIED 80 WIRSI WILL 40T REST GH THEN AT TivE OF g A 10 408, AND
on e 1O rve-4 7-__ FOLLOW BAFETY PROCAOURAES I 4.4.1. 4.1, 41 AABDVE
_/. o | s TORGUE & PROPEFEY APPLED COMNETTIONS, DEVICES, TERRINAL QLOCKIL L, ‘mﬂmmgmmﬁuﬁ%mmmmm{m
? il it FHALL 08 FLECTRACALLY ENSROTED AT COL CONNETTIONS WITH BAME RATED VOLTADE.
& R s — 3 TENT BACH LINIT AND RESPECTIVE COMPONENTS AT FATED VOLTAGE. DEVICES MUST OPERATH IM SEQUENCE
T 4 LDGATIN - LTS AND BPACEN LABELED - PEA ENOGEANG RECTNO0N, m_wmmmmﬂmmmu
ol " "
_.7_ =L 2 CEVIORS . AL FONM RUNDEAS PRESENT I UNTYD - PR ENDNEERING RECONCS. 3 AT DIELEGTRIC TESTE
A U CVIGES WITH ADAUSTALE SETTINGD BUGH AR THERE, -l 0 FOLOWBAPETY PAGOEDURES .41, 12, SN0 4.0 ABOVE.
e

N

o e 4 ELBCTFECAL SPACINGS: DEVICES ARE MOUATED FER UNT ARSANGEMENT DFVONG 50 THET PROPER LT WUV SNOCUR LAY 6 DYREINMIRITED PO (0 B
BLBGTPICAL SPACIHAS ARE MAINTAINED, A PR TABLE 2 BELOVW. 3 TEST GETWEEN AL LIVE CONDUTTDRS OF OPROBTE POLARITYL
TASLE 3
i i :mmummwmﬁmm
SETWEEN INNSULATED LIS PATS 0 AD GIELECTRIC TEAT VOLTARES
OPPOUTE POLARITY M0 BETVEN 40 PETTRIMNESLITER 1 rycn concoicy BHTWESM WITHIG TERMIRALA OF GPFY)- [ BTN TeaT
UNMYLATED LVE PART AN 54 RIS OFANGUL Fugo.  VTE POLAMITY BHALL MOTBE LESE THAN 55 INCH IN ANY VCATARY VOLTAQE oK
o ﬂmﬂﬂ GURE i, INCLUDHNG T mr“mmnmmg\.—.a
o BIOOSAR gyeypncocirne METAL et it R woasn woo 186c.
Wimee THROUGH oVER o o ENCLOSUAE 15 LINELY TO AEDUCE THE SPAGEW
HvoLven L} SURFACE BETWEEN THE METAL PIECE ANG & LIVE BARY, b0 OR A 200 1ame.
ot L an a {23 THE EHCLOGURE REFERS TO THE 6EGTION BNCLO- = e By
it 0, R I8 =
_L 2 2 GONTROL GRCUTE A GRDUT GAOUNDS ISCONMECTED. BARE METAL JUNPERS SHORTING VOLTAGE
— ——.‘- 5 mmmwmmmmlmmm mm&tmmmﬂrm1pm-m1m
[rne—ry (EREN RECUTRED,
BIRGN A VECHANOAL OPERATION AL HANDUES, OPSRATORS, INTERLOCKS, SWITCHINL T, ARE PROPERLY ABSEURED - 5 UAREHGS
PER RHOMEERING AEGONDS AND DPERATE FREELY, i
- T a o A LASELS AS BPEOIED BY ENDUEENG, PROPIFLY BECURED.
— % b » - A 1 HAZARD LABEL
s — 3 EXTEANAL RESETS: CORRECT TYPE AND PUNCTION PROPERLY . PER ENGINESRING RECORDS. e R,
3 CIRGUT ERUAER PUSH TS COR TS -~ 5 WAPNING LABEL
e e 10 THERMAL OVERS.ONDE PRESENT AND PROPERLY 61250 AND LOCATED « FER ENGINEERING PECORDD, -~
e e & GPECIAL PSTRUCTIGN LABSLE OF MAFXIOE: PRITMENT A SPECIFAD O ENGINESRNG AND PROPERLY
e K CLEAL D S e
A 12 DADUND BTAS BIGASED PROPEFLY. o o IR LA DA
—_— Gy .o e S el A4 NSPECTOR'S STAMP bR LADEL, APPLIED O IWSIDE OF VERTIGAL WIRE THROUGH DOGR.
_-_/__7 A4 TERMINAL BLOCKS SECURIED, RN
e 7" e iy s it __"_/’ FINAL INGPECTYON BEFORE BI0AH-OFF AND PAOA TO PACKADING BHALL ICLUDE FSPEOTION TO S48 TIAT ALL
s RN 16 UNIT NAE PLATE: EMGRAVED, ¥ HECESSAIY, ANO PROPIRLY SECLSER. SHANGS, CHPS, LOOSR MITS. AOLT AHD SCRENE, WHICH WY HAVE FALLEN BTG ASCEMDLY ARE
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INSPECTION CHECK LIST

FONER BQUIFMENT GROUP
Motor Gortrol Cantars
REIECTION CORRECTION
o reven 2y A
L OCATON T FENAR) el HEPDOITION
GR G Deof Bk Okt = mlﬂ;
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INSPECTION CHECK LIST
Moter Contet Carters

SOUARE D COMPANY - SENETA
1. MaTRUCTIONS

A MARK EVERYY (TEM ON THES PORM.

A FRCORD REJECTED (TEMS ON REJECTIONCORAECTION BHELT, PAGE 4, MOTE APPROPITATE DIOrrOSITION, DO NOT APPRCVE AN ITEM
UNTRL T Hid BEEN CORRECTED,

A UBE JO DIAWINGE AND DOOUMENTS AD WELL AB DESION

ENGINERRNG L3 AKD BFECIFICATICNS AR INDPECTION
QUEDES. PLACE A FIED CHECK BARK O BACH SYMDOL OR DEECRIPTION 0 THE

DOCUMINT WHEN THE ITEM HAS BEEN
4 F ADDITIONAL INSPESTION PRDCEDURES ANE REDUIRED, ATTACH COPY 1D THIB INBPEQTION REPDAT.

LUPON COMPLETION OF SVEFEOTION, THES PEFORT AHD SUPPORT DOCUMENTS MOTED IN 1.4 ABOVR ARE TO DS GIVEN TO HEAD OF
CUALTY CONTROL FOR PETENTION.

8 REFER TD QA 4842000 FOR ADCTNCNAL EXPLANATION OF INGFECTIONS.
2 GEMEWAL DATA
!MM‘?MM\'WM

| iy s

A BTAUCTURE NAMEPLATE: STAMPING CONGIITENT WITH FACTOHY ORDER NUMBER. RATINGS FER DUR AECORDE.
R TOPE, OVERALL DIMEN LAYOUT, ETE. - PEA ENQINERRNG RECORDS.

FASTEMERS: COPRECT QUANTITY AND TYPE - PROPEALY TORGLIED AMD BECURED,

COORS &
CRASRCE TR CUSNTTTY SN0 LOGATION CORRECT PER MERIA TYPEAHD EMAMSENMG RECORDS-GLUED O OTHERWISE
EECURELY ATTACHED.

L R

S WTEANAL BARRIERS - PR EMGINEERING RECORDE.

7 LIFTING ANGLRS AND TOPERLY

2 ETRUCTURE FOSM KUMBERS PRESSNT . PER ENGHEERING AECORDE.
e

w

FilBH KIND, COLOR, APPEARANCE.
VERFY GROUND STRAP CONNBCTIONS FOR MULT! PECE BADDLES.

A BUS. STSTIN
a4 mu:‘ﬁﬂmanum - PER ENGINERAING REGORDE
- WIIITH, THCKNESS AND GUANTITY FER FHASE . PR ENOMEERING REDOADE.
MWsman%unmmwwummmm
BHCTION AND UNIT LOGATION g%
Bus oR wina 528 A waTERAL  [GLOOA
MUBER PR Prase \f

PLATING: FWIBH (DT OR O SILVER) - PER BNGMEEAING AEGONDS, PUATING 58 BRODTH, TIGHT, ADHERSQ AT ALL POSSBLE
CONTACT SUFRACES. )

NeUTRAL I 13 PRESENT (7 Fousens, iR B

A

A
™ 5 HORIZONTAL & VERTCAL GROUND B8 AB REGUTRED,
- B ALKGHUENT ANG SUPTONT BUS AUS MUST B SOUARE AND PROPERLY BUSFORTED.
" 7 Jdomre
= o1 GOWTACT AREA + PEF ENGINEERING RECOTDS OR BASED CN 209 AMPS FER SGMARE INCH IF AFECAL BUSSING JOWWT.
_-'/ 2 JOINT FASTENERS ARE PROPERLY TORQUED AND BECURED. 1P ALUMINL, A COMIGAL O SPRANG WABHER LIWST BE USED,

—— 4 SHORT CRACUIT CURRENT BRACTNO: BUS MUBT BE PROPERLY WTH
THE BHOMT CIRCUIT RATING OF THE GoNTROL CENTER. AN BOLATED DEAD METAL PARIT [SUCH A3 A BSREW
—— ﬂmmmmmm

T

BETWEEN LIVE PARTS 154 THACLKH- AR BPACING OF RO LESS THAN L2 INCH 1
OLTNGE mmawm OR FUSBLE D5-
N GO NS DEAS MIETALAND THE NEVTEAL
TBsoRLEsVATE 12 mon wwen L B2 Errene voks 3 PYMSE, FOURMIRG MOTOR O
1800 1 2 ki o
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3 ENYSIGAL SPECTION § « BLOCTRICALTESTS
# HLEGTRIGAL COMouoTORS 3 BAFETY WATNIO
Bl BysTe
f o i el A USE DMLY KEPROVED TEST BOUIMMENT
i T "um: - 2 FOLLOW AL BAPETY NULES PO BLACTRICAL TESTII.
v ST 3 TRET B SAFETY ARGA - ERECT BARAIER AND HAZARD BOWS.
S NEUTRAL BPUCE BARS
2 GEMERAL ELEGTRIGAL YESTS
A BPECUL BPLOE BARS — TYPE
—— 4 POWER OIRGUTT PHASNG. USS LOW YOLTAGH ELEQTRICAL CONTIMUITY CHIELX POWER CRENT
M CUSTOMER CONHECTIONS COMPLITELY TO INBUF THAT THERS 16 KO AGE REVERML LRLEBS DN ENOINEERING RECOFDS.
3 Gt . WIRING CONTWUTY MUST 08T AS SPECIFIED ON EMOINEERING RECOARDS, :
" NALE B2H STED On PATA BREET =) S 2 CONTRCLCICLYE Wb SR LOW VOLTAGE ELECTIICAL CONTEIITY TESTER, WELS EXISTAT AME DETWEEN
2 CUBTOMER GABLI BEHDING BPACS ACCERTABLE PER UL STAKDART 143, —
3 BHARP BOGED OF PROTRUSIOND I £ WERQ ME TO PROTEOT WIRE T e A7
IRULAT KW AND PERBON INITALLNG. o A THET oLt TESTER,
1 CONDUCTOAN THROUGH CPENNGS: BOUAE D DR CUSTOMER MADE WANG DR BUSSING BHCLUTWNS NEUTRAL) e/ & "
CCEICICRS WO - e ._.;;......... GOMMIGTIOND: TENT WITH LOW VOLTAE RMEOTRIGAL TEETER TO IR THAT POLAYIY I GONMEST & THE
2 GENERAL WG _._..;-.._._ # WMMWu&mmwmmmw
A NEMAGLABS AND TYPR: WIRE Bi2E  PER = = 5 SROUNC ML SYSTEM TRGTAT AL VOUTAGE TeST ]
& BUFRONT IS PROVIORD, AS NEGEGBARY TO FREVENT WIRING FHOM INTERFEFING WINH DEVICE CPERATION OF ORI
FRCN DEARNG AGARST UYE, UNINSULATID PARTS BUCH AB BUS DARE, LUGE. BTD. = it & COMPONENT DEVCE ELECTRIOAL OPERANGN TEST
A SH® S0o0 R PROTALLONS MK RAMCIE: B SOVERRE B0 WINNG WALLAOT RRET CHTIN AT TH O L g 1 FOLLOWY BAFETY PROGEOURES 1411, 4,18, AND 412 ABOVE.
il 5 QONNGOT TERT VOLTAGE SUPPLY TO HORIZONTAL 5US O UNIT ISCORNECT DIEVIDE, VOLTAGE WUST 65
A TORGU I8 FAOPERLY APPLIED TO AL Divices, BLOCKS, AND LUGR. Wl‘l‘ w“mwmmﬁﬁ;mwmwmm
A i . B 2 TRAT RACH UNIT AND RESPECTIVE COMPONENTS AT AATED VOLTAGE. DEVICER MUST CPERATE ¥ BEOUENCE
A LOGKTION » UNETS AND BRACGES LASELED - FER SHOMSENNG RECORDS. mm UIAGRAME. BLECTRICAL CONTACTS OR INTEALOCHS BHAL OPER OF
& DEVIOED - ALL FOFM T ih UMITE - PER & AG MELECTRIC TESTS
A DI DEVICES WITH ADJUSTARLE DETTRGS SUCH A0 TIMERS. A FOLLOW BAFETY PROCECURES 41,1, 41.2.AKD L1.3 ASOYE.
T sep e i 2 POWER GIGUET TEST: TESTVOLTAGE FER TABLE 3 RELOW,
- il et A ALL SWITCHING DEVICES AR TO B8 OPEN,
P p— e PR — e il 2 VOLTAOE BEMSITFVE DEVICED MUST 08 DISCONNECTED FACH ONE 8108,
BLESTIICAL SPAGRGS ARE MAINTAINED, AND PER TABLE £ BELOWL - A TEST GETWESN AL UVE CONDUGTORS OF OPAORITE ROLARIY.
TABLE = A TEQT PRTWEEN AL LIVE DONDUG TORS AND DEAD METAL FARTE.
\nin TABLEY
GETWEEN LN BUILATETI LI PARTS OF AD DELECTRIG TEAT VOLTAGES
CPPOSTEPOLARITY AN e (8 THE SACHNS BETWERN WA TERUILS 0F OPPO: STl TEET ToiE
UNMEULATED LIVE PART AND A SEALAOR AT WL FOLAAITY SHALL NOT BE LSS THAN 14 INGH M AMNY VOLTAGE VOLTADE )
040 DR ISR DD0 UETR. Ll i oG - CABE W THE TERAALL 358 W THE ot LAY 4
et RS § a0 R TS v e = 1=
o AR SUHFACE CE | BETWEEN THE METAL PIECE AND A LIV PART. 80 O B8O 2500 1 SEC.
25 OR LESS w “
e E = i 1,11% DULOMAE RAFERS TO THE BECTION B¥CLO- . = yilohs
i ¥ = 3 CONTFIOL CIACUITE: A, GIGUIT GAOUNDS DRCONNES TED DATE WETAL JUWPERE SHORTING YOLIAGE
8 BLEDTICAL NATINGE: VOLTAQH, CURRENT SHORT GRCUT ITZAAUST RATINGS & IFEOUENGY el BANSITIVE DEVICES (CORLS, BOLI-ATATE ELECTROMGS, E70, THST VOLIAGE 1800 VOLTA, 59 HET2 § SECOND
ENGINTERDX NECOMDS. (WHEN RECUIARDY,.
B MECHAMICAL DFERATION: ALL MARDLES, OPERATORS, INTERLOCIS, SWITCHE, ETCL ARE PROPITLY ABBRMSLED - B UARMINGS
PER ENSNSERING HECORDY MO DPERATE FRERLY, ; e
B it gl J LABELS PREBENT y
2 CTION [F PER -~ 1 HAZARD LABEL
EXTEANAL AESETS: CORRBOT TYPE AND FUNCTION PROPEALY - FIER SHOMNEERNG RECORDS. — T
5 CROUIT RRBIKER FUSH TO-TRIP CPERATION Lr HANDRE X S
A0 THERMAL CVISLOADA: PREJENT AND PROPERLY BIZED AND LOCATED - PRt ENGIMEERINE RECONDY.
s 2 UPECY. WETRUCTION LADELS OR MARIGNG: PRESENT A8 SFECIFISD BY ENOBEERING AND PROPERLY
o AEIAMAGED; CLEAN, ACCEFTAIRE Frasi, SECURED.
1 GOUND STADS ENGAGED PACPERLY. s 3 UNDERWINTERS LABOAKTORY UL} LABRLS.
A TEUER AN SR A T s A INGPECTORS STAMP OR LA, APPLIED O NS OF VERTICAL WIRE THAOUGH DOGR.
4 TERMIAL BLOCKS SECURED, 5 RELEASE FOR SHPPMENY
18 BECURED YO STRUCTURE IUARTER TURNG & SHOUADER SCREWS) o e FPUAL PUSPECTION BEFONE SKH-OFF AND FTAGR TO PACYALING BHALL INCLUDE BESPECTICH TO BSE THAT ALL

T8 UBT MAME FLATE: EWSRAVED, F NECESSARY, AND PROFERLY SECURED, mmmmmmmmmmmmm ARE
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PONER ENAPMENT BACUP INSPECTION CHECK LIST INSPECTION CHECK LIST
Mtotor Contrel Cantars. = C Maiar Controd Contors
POWER EQUIPMENT CVIEON
REJECTION CORRECTION
BECTION NO
AND Uit WD 1. INSTRUCTIONS

RE-WEPECTED
—DHEONION_
p- TRAMe A feasteunsd gﬁ% %E A LA EVERY TELI ON THiS FORML

4 RECORD REJECTED MEMS UH ARRCTIONCORMECTION SHERT, PAGE 4, NOTE APPROPRLATE DEFOSMICN. DO NOT APPROVE AN TEM
UNTIL IT HAS BIEN CORRBIGTIED.

UIBE JOB DAEWINGE A DOCULIENTS AS WELL AS JELFEND B
GUEES. PLACE A FED CHEDK MARL ON EACH SYMBOL OF DESCRIPTION OF THE DRASMG O DOCSAMENT WHEN THE TEM HAT Beel

A IF ADDITIONAL MEPECTION PF ARE ATTACH COPY TO THIE MEPECTION REPORT.
& UPON QOMPLETION OF INSPECTION, THIS REFORT AND SUPPORT DOCUASENTS MOTED M 1.1 ABOVE ARE TO 08 G VEN TO HEAD OF
DUALITY CONTROL FOR AETENTION.

& REFEA TO 0A 048401 FOR ADDITONAL EXPLANATION OF NEPECTIONS,

%, GENZHAL DATA
1 UNITS DMLY, Mﬂ??ﬂ-ﬂm
|
§ 3. PHYBEAL NsPECTON
e e A ETAUCTURE NAMEPLATE: STAMPIMO COMBISTENT WITH FAQTORY CADER HUMSER TUTIHGS PER OUR RECORDS.
i B NEMAENCLOBURE TYPE. OVERALL DIMENSIONE, LAYCUT, ETO. - PER ENGINEERING FECORDS.
SRS 5 FABYEHERB: CORRECT CUANTITY AND TYPE - PROPEALY TORGUEE AND BECURED,
e 4 ooomss e
ey gty 5 CASMETING: CLAATITY AND LOGATION CORTEGT PRA NEWA TYPE AND BNGINEERIG RECCRDS SLUTD DR OTHERWASE
BHOURELY ATTAGIER.
L & e o
: e i I LTING AHGLE) AND DASE LD ASSENELED URED.
s s £ STRUCTURE FORM NUMSERS PRESENT - PER ENGIVERRNG RECORDL
e 5 FINISHKING COLOR, APPEARANGE
e A0 VERIFY GROUND | PHECH BADDLES.
3 ELEcTREAL
-1 BUS. SYSTEM
[ < A MATERIAL (£ T0PPER O ) ALUMINUNG « PER ENOIMIBING RECORDS.
i N B BIE - WADTH, THICIMESS AND GUANTITY PER PHAGE « PER ENONERANG RECONDE. SPECAL AUS OF WRING BETWEEN
INTERSLPTED

s AR Al B FECTION BUR LST SPRCUL U8 DA WIRE 62E8 AND

ERCTION AND LNIT LOCATION 6
sus onwne s sausresas | (60
rnves pen prase U

. ™ 2 ABOOROS. PLATNA THEHT, ASHERING AY AL POSSIELE
| — -_-d' 2 mmﬂ/ O [ BLVER - PER ENONERRING B SDETH,
i o A WEUTRAL GUS 1§ PRESENT {F REGUIRED).
5 & AGNUENT AND GUPFORE BUS AUN MUST BE SOUARE MO FROPERLY GUFFORTED,
RSP LOTED BY: /Uf Hiaele, — :é, 3 Jowrs
e & 2o 17 i o 1 CONTACT ARBA - PER ENGINSERNNG RECORDD OR TASED 08 208 AMPS PER SOUARS INCH IF SPECHL EUSTING JOWT.
o oy e il 3 J0INT FABTENERS ARE PROPERLY TORCUED AND SECUAED. IF AUNINURI, A GOHICAL OF SPAING WASHER MUST 0 URED.
i —_— s 5 SHORTCIRCUT CUPRENT SRACING: BUS WIST BE PROPEALY BRACED WiTH
P M T - THE SHORT CIRICLAT AATING OF THE CONTROL CENTER. 164 I8OLATED DEAD METAL PAT {6.H A5 A BCPEM
P e Z 5 FLEDTRIOAL BPACINGS FER TABLE 1 BELOW, LVE PARTS OF OPPOSITE FOLARTY O BETWEEN AN
HPPEVER FOR
mw_m_

;
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4 PHYRICAL INBPROTIGH

4
4 BUS TYETEN

A HOMZONTAL GPLICE B4RS
2 GADUND BFUICE BAR
HEUTRAL SPLICE BARS
DFECAAL BPLICE BARS — TYPE
i1 CLSTOUER CONRECTIONS.

1 LGS, IF PRS0, CORFIEDT TYPE AND QUANTITY - PER BNOMERRING RECORDL SLATABLE FOR RCOMIG
CABLE BUE LISTED ON DATA SHERET.

2 CUSTOMER CABLE BINDING BPAQE ACOEFTASLE PER UL STANDARD B4

A SHARP EDOED Of PROTRUSIONS I POTERTIAL WIRING AREAS ARE REMOVED OR COVERED TO PROTECT iRl
INTULATION AND RERSION RETALLIN.

A1 COMDUCTORS THROUOH OPENMGE: £ 0R QUETOMIER KADS WIFENG OR BUSSING [HCLUDING NELTIAL) MUST
NGIT B SEPARATED BY STREL OR MASNETIC MATERMLS,
2 GEMERAL WiUND

A HIDMA CLABS AND TYPE: WIRE SIZE - PER ENGNEEANG RECORDS.

2 DUPRORT 18 PROVIDED: AS NEGEBSARY, TO PREVENT WIRIKG FROM INTERFEFING WITH DEVICE CPERATION OR
PROM JEARING AGANGT LIVE, LNINSULATED PARTS SUCH AS BUB BAAG, LUOS, ETC.

3 SHARP BOOKS OR PROTAUSIONS ARE RENOVED OR COVERED B0 WIRING WALL NOT REST DN THEMW AT TIME OF
INEPECTION OR LATER ARTER MOVEMENT DUE TO SHIPRING, IMATALLATION 0N USE VERATION.

A TORGUR 1§ PROPERLY APFUIGD TD ALL CONNECTIONS, DEVICEE, TERMINAL BLOGKE, AND LUGS,
3 UMNITH INTO OTRUCTURSS
A LOCATION + LNITE AND BRACES LABHLED  PEF ENOINBERNG RECORDS.
3 DEVGCER- AL PORN NUMISRS PRESERT M LI - PR ENOIEERNG RECONDE.
A UNIT DEVICES WITW ADAUITTABLE BETTINGE BUCH AD TIRIERS.
pevioE BETTING.

AR AR

A CLECTRHCAL BPAGIHOS: DEVIGES ARE MOUNTED PER UNT ABRANGEAMENT DRAING 50 THAT FROPER
ARE AND BER TABLE 2 RELDW.

TAGLE 2
tm_glmwwmm
BETWEEN UNSIALATED LIVE PARTE OF

CHPOBITE POLASTY MO BETWEEHARD NDSLATED (o) THE BPAGEEH BETWEEN WIRENG TEFMNALS OF GPPO-
PIRSLLATE LIS PAAT A0 LV P o o SITE FOLAAITY AL SOT B LESY THAN VA NCH I ANY
BXPOLED CR UNNBULATED DEAD METAL TURE i, CLIDNG T CASE 7 THE TERMEMALS ARE M THE SAME PLANE. A
PRI OTVERTHAN TEDIODRE  ToISRCEOLT o METAL PIECE ATTAGHED TO The BICLOSURE FOR 1HE

e P PURPDSE OF THS MOTE. ¥ DEFCRMATION
ENCLOSURE 1B LIKELY TO REDUCE THE EPACIND

IoUR AN simeaCe WORTESTOGUNEL  axrece THE META PECEAGALVE ML

E

Manome e b 81, T BICLORNE NErSas 7O T SKCTION 9.0
it ] S - - X o
& ELECTRIOAL AT VOLTADN, CUSRENT SHORT CREUT T AAT b FER
S RECORDA.

5 MECHANGAL DPERATION AL HANDLES, DSERATONS, INTERLOCKS, SWITCHES, E7C ARE PROPEFLY ABSEMBLED -
PR HANTIRMNG FECOMDS AND OFRATE FRERLY.

A owex RN ON {F FER

3 EXNTERNAL FESETE CORMECT TYPE AND FUNGTION PROMEARLY - PER ENGIREERING RECCRDE.
4 CWRCUIT GREAXER PUSH TO-TAIF:
i

FUNCTIONS COF E AESE
THERMAL OYERLOADS: PRESENT AND PROPERLY BITED AND LOGATED - PER ENQINEERRNG RECCRDE,
A1 APP GLEAN, E PRaH.
A2 GROUND BTADS ENOADED PROPERLY.
43 POWER BUS BTARE ENGAGED PROPEFLY.
4 TRRMNAL BLOCKS BECURRD.

A8 BECURED T0 STRUCTURE (QUARTER TURND & SHOULDER SCREWS)
36 UNET NAWE PLATE: ENGRAVED, I NECEUSARY, AND FROPEALY BECURED.

RIS NI

[T

| BN

e RN

IAAARLK I KRR T TEE RO AR =

4 ELBCTRCAL TRETS

A BAFETY WARRING
A USE ONLY APPACVED TEST EOUNMENT
3 FOLLOWALL BAFETY PULES FOM ELECTRICAL TESTING.
2 TEET M BAPETY AFEA- ERECT MARRIER AND HAZAFID BIOPE.

2 GENERAL BLICTAICAL TESTS
A POWER CIRCINT PHASSM. USE LW YOU ¥ TESTER, GHEGH POWER CIRGUT
COMPLETELY TO INSURE THAT THERE [8 NG PHASE BCRIB0 ON ENGINEERIG RECORDE.
POWER WIRIM CONTINUITY MUST EXIET A8 GPECIIRD OH ENGUMEERING AECORDS,

2 CONTACL CICUNT WIRINGL USE LOW VOLTAS ELICTRIGAL CONTRUXTY TESTEN. WIRING EXIST AT AND BETWEEN
AL SONNESTION POIKTS « PER ENQNEERING RECORDE.

3 ETALMENT TRANSFORMERD
o1 CASE GROUNDE; TEST FOR CONTINITY O [ CONTINLATY TESTER,
3 CONMEETIONS: THRT WITH LOW VOLTAQE ELECTRIGAL TRATER T INBUAE THAT POLARITY |8 CORPBOT IN THE

A METERS: TEST FOR CORRICT POLARNY OF o
INDECATOR.

5 GROUND PALLT SYSTEM: TEUT AT FULL VOLTAGE PER ENGINGEAND TEST PROCEDURE, RECAUENIE AND
OFERATIN 15 CORRECT,

B COMPONENT DEVICE ELESTRIGAL OPERATION TEST
-1 FOLLOW BAFETY FROCEDURED I 4.1.1, 4,08, AND A.1.8 ABOVE.

2 CONNEET TEAT VOLTAGE SUPPLY T0 HORDONTAL SUS OR UNT DISCONNECT YOLTAGE WAIST BE
COMBISTANT WITH RESPECTIVE BUS O COMPETENT RATING. CORLE THAT ARE Y BEPARATE SOURCE
BHALL BB ELECTRICALLY ENEAGIZED AT COWL CONNECTIONS WITH BAME RATED

3 TEET BAGH UNIT AND RESPEITIVE COMPONENTS AT RATED VOLTAGE. DEVICES MUST OPEAATE N SECUBNCE

AB PER ENGINGE RING ELEMENTARY DIAGRAMS. CONTAGTE OR INTERLDCKS SHl. OPEN CR
(CAGSE - FER ENGINEERING RECORDS.
3 A0 DIELEOTRID TEETS
4 FOLLOW SAPETY FROCEDURES 4.1.1, 411 AND 4, L1 ADOVE.

3 POWER CIRCUIT TEST. TEST VOLTAGE PER TABLE 0 BELOW.
A AL SWITCHING DEVICES ARE TOBE OPENL
2 VILTACE e
3 TEET BETWEEN ALL LVE CONDUOTORS OF OPPONTE POLARITY.

METAL PAFTE.

A TEST L

TABLE 3
D DELEDTRC TEST VOATAGES
[~ eveiod Veat Tl
YOLTABE VOLTAGE oM
HOR e 1880
AB0 CA 580 F- - 168G
L) = 108
a mmmmmm-nmmmm
SENGITIVE DEVICES (COLE, ELEGTRONIGS, BTC. TEST VOLTAGE 1508 VOLTE, 80 HEATZ 1 BRCOND
B MARKINOG
A mmmmmumwm.wm
1 HAZARD LABEL
2 RENOTE BUPRLY
3 WARNING LABEL
2 EPECWL INETF L FFIED BY ENGINIERING AND FROPERLY
BECURED,

A UNDERVRITERR LABORATGHY (UL) LABELE
A INSPECYOR'S BTAMP OF LABEL APPLED ON INSIDE OF VERTICAL WIRE THAOUGH DOGR.
& RELEALE FON QHIPMENT

mmgmmmmnmmmmwnnWm
EHAVINGE, CHPS, LODSE MUTE, HOLTS AND SCREWS, IMFICH MAT HAYE FALLEN DUSWNG ASSENGLY, ARS8
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by Schneider Electric
Job Nome; RICE LAKE SWITCHBOARD/MCC Saquare D Quotgtion § 30736399
Job_Location: PRINCETON, IN Quotglion Revision #:
Sales Contoct: BROECKLING, DEBBIE
Sgles Contoct Location: 412
Purchaser: VALLEY ELECTRIC SUP CORP Customer; ALTEK ELECTRICAL SVC
Purchaser PO § 7033395 Customer PO §
User: RICE LAKE WILDUFE AREA Architect: US ARMY CORPS OF ENGINEERS

Drowing Stotus;  RECORD

MCC1

JABLE OF CONTENTS

SQUARE D FACTORY ORDER NUMBER: 30736399-002 j
Revision
Equipment_Type Drowing Type Drowing Number Paga Lavel
MODEL 6 MCC ELEVATION F30736399-002-01 1 -
m735399-—002—01 2 -
F30736399-002-01 3 -
ONE LINE DIAGRAM 03073659‘9—-@2—01 1 -
UNIT INFORMATION I30736399-002-01 1
130736399-002-01 2
ELEMENTARY E30736399-002-01
E30735399—002—02

E30736399-002—-03
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E30736399—-002-05
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GENERAL_NOTES ;

Cigss 1 Type B Wirng 3,/, 7
PRODUCT DESCRIPTION AND RATINGS

—POWER SYSTEM DATA:

4W 60Hz 3,1, 3
SHORT CIRCUIT RATING:
POWER ENTERS: Main B Top \Eeation 6

CONTROL POWER: 120Voc

MAIN HORIZONTAL BUS: woohmp Copper/Tin Plated / 1.57) /.7
BUS BRACING; 4
VERTICAL BUS:

MEUTRAL BUS: 3 0 _Parcant
HORIZONTAL GROUND BUS .g' X ‘l D' (5 35mm X 25.4mm] Tin Picted Gopper?vf,\)
Units Securely Grounded To u

Y, 7
N‘n

Tit Plal.ed Capper

nizh ANS! 4B Madium Light Gray

INTERIOR COLOR: Electrodepositign Finigh White™

9

Ground Bus Lug  : Main Sectiorl;) 3
Rodent Barriers

Manual Bus Shutters f;z

Fishtape Barriers 74,58

BO0A Verticol Bus
Copper Vertical Ground Bus /I;ﬂ
Master Nomeplote  }>

SHIPPING SPUIT # 1: 760.00 Lbs. (344.74 Kg.)

SHIPPING SPLIT § 2: 760,00 Lbs. (344.74 Kg.)

SHIPPING SPUT # 3: 760.00 Lbs. (344.74 Kg.)

SHIPPING SPUT # 4: 150000 Lbs. (680,40 Kg.)

SHIPPING SPLIT # 5: 720.00 Lbs. (326.59 Ka.)

TOTAL LINEUP WEIGHT (APPROX): 4500,00 Lbs. (2041.20 Kg.)
—PRODUCT ACCESSORIES:

Ses Unit Feotures

WG F3073B300-00-01.
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REV [ DESCRIPTION BY DATE - |-—- il P ST
- | R e
. F.O. § 30736399~ F.O. § 30736389-4002 FO. # 30735399 F.O. } 307363990082
Section 1 of 6 Section 2 of 6 Section 3 of 6 Section g
NEMA T ype NEMA T, NEMA
1600 A 1600 A Horiz6ntal Bus 1600 A ontal Bus _é%é.
Service E ernvic ? ervice bn =
N:ut'ml ? Neu ? YREV - geuiml L XS24
Su tol Info: REV 05 Supplements! Info: REV 05 lemental info: upplemenfal In 36961_05
. y 4 Wire, 60 Hz hase, 4 Wire, 60 Hz hase, 4 Wire, 60 Hz 4 Wire, Hz
FO. § 30 FO. § 30738399 :
Section Section 6 of 6
B l:% AT | Bu
us fzonta S
BOO—A Vertical Bus 0 A Vértical Bus
7 Service Entrance2N Servi ntrance?Y
Neutral Bus? ‘65 Neutr@l Bus? Y
Supglamental Inforr Supblemental Info: REV 05
3 Phase, i  Phase, 4 Wire, 60 Hz
JOB_NAME: RICE_LAKE_SWITCHBOARD/MCC EQUIPMENT DESIGNATION: _MCC1
JOB_LOCATION: ETON IN EQUIPMENT TYPE: Wﬂﬁl}ﬂ 5 Wiﬁmc_ﬂmﬁ& CENTER
DRAWN BY: CAD DRAWING TYPE: EPLATE_INFORMATION
ENGR: KEN BROWN ~es
DATE: FEBRUARY 19 2013 > St Gaciric
ORAVNG ST, RECORD D] WOZWEOR0~ —— — Teoi o7 Tmv-
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FEEESEITTIAFELIS PP P,

SHORT—CIRCUT—CURRENT RATING |

WHEN PROTECTED BY CIRCUIT BREAKER OR AMPERE
MAXIMUM CLASS FUSES, THE SHORT—CIRCUIT-CURRENT RATING
OF THIS MOTOR—CONTROL—CE SECTION 1S AMPS RMS
SYMMETRICAL, . VOLTS MAXIMUM.

DO NOT INSTALL THIS SECTION ON CIRCUITS WITH AVAIABLE
FAULT CURRENTS HIGHERN\THAN THIS VALUE. ,

DO NOT INSTALL THIS SECTION ON CIRCUITS WITH AVAILABLE
FAULT CURRENTS HIGHER THAN THE LOWEST SHORT—CIRCUIT-CURRENT
RATING OF ANY INSTALLED UNIT.

REFER TO INDVIDUAL UNIT RATING LABELS TO DETERMINE UNIT
SHORT—-CIRCUIT-CURRENT RATINGS.

ADDITIONAL OR REPLACEMENT UNITS OR SECTIONS MUST BE OF
THE SAME MANUFACTURER AND TYPE WITH A
SHORT—CIRCUIT-CURRENT RATING EQUAL TO OR GREATER

THAN THE AVAILABLE FAULT CURRENT,
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SHORT—CIRCUIT—CURRENT RATING

THE SHORT-CIRCUIT—CURRENT RATING OF THIS MOTOR—-CONTROL-CENTER
SECTION IS AMPS RMS SYMMETRICAL,

—VOLTS MAXIMUM.

DO NOT INSTALL THIS SECTION ON CIRCUITS WITH AVAILABLE
FAULT CURRENTS HIGHER THAN THIS VALUE. -

DO NOT INSTALL THIS SECTION ON CIRCUITS WITH AVAILABLE
FAULT CURRENTS HIGHER THAN THE LOWEST SHORT-CIRCUIT-CURRENT
RATING OF ANY INSTALLED UNIT.

REFER TO INDIVIDUAL UNIT RATING LABELS TO DETERMINE UNIT
SHORT—CIRCUIT~CURRENT RATINGS.

ADDITIONAL OR REPLACEMENT UNITS OR SECTIONS MUST BE OF
THE SAME MANUFACTURER AND TYPE WITH A
SHORT—-CIRCUIT-CURRENT RATING EQUAL TO OR GREATER

THAN THE AVAILABLE FAULT CURRENT.
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. JOB NAME: RICE_LAKE_SWITCHBOARD/NCC EQUIPMENT DESIGNATION: _MCC1
JOB_LOCATION: PRINCETON IN EQUIPMENT TYPE: MOD CEN
DRAWN BY: CAD DRAWING TYPE: NAMEPLATE INFORMATION

__EBEB: KEN miﬁWN n EE D
DATE: FEBRUARY 19 2013 by Schnsidar Eleceric
. __RECORD DWGF_N30736399-002-01 [PG2 OF 2 |REV -
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N 1By [ baE = Tl = === | R ey
ST | T L | e ey e e I e e
NAMEPLATE DESIGNATION UNIT | SIZE | AP TRP| CONTROL SOURCE | VA INTERLOCKS] : [ OTHER UNIT FEATURES [ELEMENTARY
sz e G riee/ e P T SEG | W0 | N 1ON-UoHrOPe LT A0 /S5 7 P ] . .
PUMP NO. 3 == w ’,V o ) 12) m/,ﬁw KoM, LUG/PH mw-u
myf w :é',) 9 Qﬁc Rl X 7o t2) 470 KOMIL LUG/PH m’u??-m-oa
el L
PP MO, 1 “yn u leof o o (2} 4/0 awg- LuG/P y«nﬁw-es
2 y
SPACE T :
| Shaee— o~ L
SPAEE—— —ur—
SPAE—— H—
SPAE |
L
W PONER | 14 AR5 VDI CONTROL-WIRE-PUE0-W/DSPULL_ | E30718309-002-04
| GURG E=FREFEERGN-DEVICE ) GROUNDED, SURGE COUNTER 38390-002-0
57N T g N fsouety GRous SEpa-ie9)
m— N
= e
S (IRLFEEIER™ Ij... ; 1'& £ 14-3/04WG 1 LUG/PH, BO% RATED E30736309~002-02
|55 | i PEATER i) — v H 1=3/0MG 1 LUG/PH, BO% RATED £30736399~402-03
r :EL. sq&ql 150
;w & H [94-3/04NG ¥ LLE/PH, BOY RATED 3073636500203
1 s 7 o N -
'_53__ w} s t'ra 14-3 /000G | LUS/PH, BOS RATED E30736300~002-05
L _BKR
T £ ~%,-
'ﬁ'-‘ri NAMEFLATE DESIGNATION T CONTROL SOURCE W ADOC P7L S5/ F8__[OTHER UNI FEATURES EMENTARY §
MCC NAMEPLATE — MCCt S
(BLACK SURFACE/WHITE LETTERS)
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JOB NAME: “RIGE LAKE SWITCHBOARD/MCC EQUIPMENT DESIGNATION: _MCC1
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1 —HORZONTAL BUS
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JOB_NAME: RICE_TAKE_SWITCHBOARD/MCC EQUIPMENT _DESIGNATION: MCCT
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JOB NAME: RICE_[AKE_SWIICHBOARD/NGCC EQUIPMENT DESIGNATION: MCEC1
| JOB LOCATION: ___ PRINGETON IN EQUIPMENT TYPE: MODEL 6 MOTOR CONIROL CENTER
DRAWN BY: CAD DRAWING TYPE: ELEMENTARY
ENGR: KEN BROWN
DATE: FEBRUARY 19 2013 Py T
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1A 24’ = A 1500M
—CEMPTY MOUNTING UNIT ~CEMPTY MOUNTING UNIT ~CEMPTY MOUNTING UNIT SASCEMPTY WOUNTING UNIT SRl S
PUNP MO, 3 PUNP NO. 2 PUNP MO, 1 SPACE WA CIRCUIT BREAKER SECTION
508 n
$PD ~ 160K
4ESKEMPTY MOUNTING UNIT SESSEMPTY MOUNTING UNIT
SPACE SPACE
A4 EMPTY MOUNTING UNIT SI4<EMPTY MOUNTING UNIT
SPACE SPACE
WM< EWMPTY MOUNTING UNT ﬂtm{(—w
SPNCE TRI FEEDER
2
sl
UNFT HEATER DH-1
2
40Q9<EMPTY MOUNTING UNIT S0e-Ces
SPACE SPARE 20 AP BREAVER
2
55 i'((—’%——'—-o
SPARE 20 AP BREAKER
SUSCEUPTY MOUNTING UNIT SUSCEUPTY MOUNTING LNIT
SPACE SPACE
SWe-CEMPTY MOUNTING UMIT
ucE

 MCC
MODEL 6 MOTOR COMNTROI, CENIER
ONE LINE DIAGRA




MAQ46.201XX Attachment A 7/10/12 /

Pack Out Inspection Sheet

Fo#___ 3073 £394-04) Section No. __| o___6  pae_J3-4-13
Special Shipping Instructions:
Special Cover Request:
Any other special instructions: :
Is a switchboard side plate required? Yes Noj “1 QC Inspection Stamp
Are Pullboxes required? Yes Noj
Is a Tesys-T handheld programmer required? Yes Nol -1
Is double coated paint required? Yes Nol A~ @C‘a\
Does it require 25004 bus? ; Yesl No] 1
Is it selsmic? IBC Standard OSHPD______ Yes Nol A~
Is the PID label comrect? ] Yest No
Attent!on' Did analyst note all special requirements? If no please note in errors.
EWay Barier and Red Glasic Ba =
fy.from FE then answer 2

equ n W [
Isa horizontal w!raway barrier requlred? Yes No !f Yas Wntch Sections?
Are rad glastic barriers required? Special Left_~~ Right Both None.

What structure type isit? Nema 1__~"Nema 1A__Nema12___ 3R__
{check for appropriate gasketing and screws)

L
S5 LALEE T A0 e T e e B T g W L P m;,-a_z,u... T e i e AL e T T DA r}xvmﬁmmm_amw'_

lnltlalhomﬂvuﬂﬂodﬂutsﬂucﬁnhasﬂumﬂwimybarﬁerandmdghsﬁcwﬁm |
Stop! Do not put on top cwer until init!aled above by QC designate!

' X k\\ ﬁ

all requirerments: that a : Whether it 15 “T.“*mpﬁ'ibh
Is instruction packotand labal required? Bool: \/ cc. No

s it MCC or Enclosed Drive? MCC, P Enclosed
(Verify appropriate labels are attached,end plates are instalied, and whether to ship standing.)

Are end closing plates required? Special Left ~_ Right Both None
Is a cardbord cover required on the left side? Yes__ No__—

Is Square-D Logo or master nameplate req? Sec.# Logo Master_~~ SS No
Is the section seismic? (Make sure appropriate labels are present) Yes___ No__—~

Is a drip hood/drip hood splice required? Yes No_.— ; OH
Are vented backs and kickplates required? Yes No_—
Are labels attached in the correct ocation and neatly placed? e

Pullbox : Part 1 lsaPuﬂboxrequtred?Yes No /ifyahuwmanrn 2 3

Tnithi here if verified that structure is huiltaceording 1o the Close-up Standard
Stopl Do not Iay down shippm g S QC designate!

Pullbox Part 21 requ:md how are they being st shlpped? Separale with Split

Are there any special packaging Required: Crate Stand-up West-Coast
ICanada _Pagota ____ Seismic Labels Other :

Inspected By: ‘f\%} Date i |
1-259




MAD46.201XX Attachment A 7/10/12 \/

Pack Out Inspection Sheet

FO# 307363(1?“009\ Section No. ___ o of é Date > - {4~ {9
Special Shipping Instructions:
Special Cover Request:
Any other special instructions:
s a switchboard side plate required? Yes N QC Inspection Stamp
Are Pullboxes required? Yes Noj 7T
Is a Tesys-T handheld programmer required? Yes} Noj -1
Is double coated paint required? Yes| Noj
Does it require 2500A bus? Yagl NOI -1 Q':—Q\
Is it seismic? IBC Standard _____ OSHPD Yes Noj ~~
Is the PID label correct? = Yes|~ Noj

Attentxon Did analyst note all special requu'emems? lt no p!ease note in elrors.

"Check all Réqu Wﬁ"eqmuﬂ ipply ffom FE then Bnswer accepianle o

‘5\- R TR v el ot bl . e

Isa horizontal ereway barrier required? Yes - No lf Yes Which Se: Sadnons? ;L e

Are red glastic barriers required? Special Left Right Both None — \é\
What structure type is it? Nema 1__~"Nema 1A__ Nema 12, 3R Q
{check for appropriate gasketing and screws) AL

e e o e T e g LT Syt PN T T L TP I O St ¥ 4 T Tioe o ol 0 T T eh
S a  a

Initial here If verified that structure has the correct wireway barrier and red glastic barviers
Stop! Do not put on to cover until lnitlaled above by QC de._iig_nate!

Is instruction packet and Iabel required? Bouk

Is it MCC or Enclosed Drive? MCC__~ Enclosed
(Verify appropriate labels are attached,end plates are installed, and whether to ship standing.)

Are end closing plates required? Special Left Right Both None _~~
Is a cardbord cover required on the left side? Yes__ No__-—
|!s Square-D Logo or master nameplate req? Sec.# Logo Master,
!Is the section seismic? (Make sure appropriate labels are present.) Yes___
Is a drip hood/drip hood splice required? Yes No__—
Are vented backs and kickplates required? Yes No_—"
Are labels attached in the correct location and neatly placed?

No K If yes how many? 1 2 <

Pullbox :Part1 Is a Pullbox required? Yes____
B e e P e S S S R A P B T
Initial here if verified that structure is built according to the Close-up Standard

Sto I Do not lay down shlpplng split nnﬂl Initlaled above by QC deslgnate!
I - - A, A s ‘_;5.-,_"'! 4 B

88 No__—

No__—

ull ox Part2 rr raqu:md how are they being shlpped? Separaie wrth Spm

Are there any special packaging Required: Crate Stand-up___ West-Coast____
Canada Pagota ____Seismic Labels Other,

Was packaglng done acmrding to the MCC Packout Standard?
% GG Ay Erors Here T

mwmﬂ:\w—l

G L T R R

-.;_.;I;Sf_:'_:;,‘,a"' ‘. ‘1'[;@

Date o A A

inspected By:




' MAD46.201XX Attachment A 7/10/12 <~
Pack Out Inspection Sheet

; Fo#_ 30734399~ nod Section No. __3. of__ &  pate_3/Y-13
b Special Shipping Instructions:
Special Cover Request:
Any other special instructions:
Is a switchboard side plate required? . Yes No f: QC Inspection Stamp
Are Pullboxes required? Yes| No| <
Is a Tesys-T handheld programmer required? Yes Noj -1
Is double coated paint required? Yes No| A1 Q\(’ )\
Does it require 2500A bus? Yes} No| A"
Is it seismic? IBC Standard__ OSHPD, Yes No|
Is the PID label correct? = Yes] A4 No
Attantion Did anaiysl note all spec:sl reqmremems? fno p&ease nore in errors.

wwep TYes Bar ors’
s honzontal wireway barrier reqwred? Yoo Z No If Yes Which Sections? e g

Are red glastic barriers required? Special Left Right Both None__—~ Q‘}“
What structure type is it? Nema 1_~ Nema 1A___ Nema 12 R /

{check for appropriate gasketing and screws)

R D e e e e T T e T e e ey

T L Ty s g g MMH‘VPW\!.W‘; EE A DJ e L e i |
e

Initlal here if verified that structure has the conectwireway barrier and red glastic barriers
Stop! Do not put on top cover unt!l lnitlaied ahove by Qc designate!

. |!s instruction pacl?;t and label required? Book_
Is it MCC or Enclosed Drive? MCC__~ Enclosed
{Verify appropriate labels are atiached,end plates are installed, and whether to ship standing.)

Are end closing plates required? Special____Left Right____Both____ None "
{is a cardbord cover required on the left side? Yes____ No___—"

Is Square-D Logo or master nameplate req? Sec# Logo____ Master____SS No_-~
Is the section seismic? (Make sure appropriate labels are present) Yes___ No—"

is a drip hood/drip hood splice required? Yes No_—~—

Are vented backs and kickplates required? Yes No_—"

Are labels attached in the correct location and neatly placed?

Pullbox : Part 1 Is a Pullbox required? Yes__

No ~ If yes how mar:y? 1

Initial here if verified that structure is built according to the Cloee-up Standard
Sto ! Do not Iay down ship lng split until initialed above b Qc des!gnate! _

PullboX : panz 11 required rom— mey being shrpped? Separale with Splﬂ
Are there any special packaging Required: Crate Stand-up. West-Coast
Canada_____Pagota____ Seismic Labels Other

Was packaging done ar.oarding to the MCC Packout Standard?
e AR, : e ¥ T a?é}."""-?qﬁ\‘-‘?““"ﬁ‘rﬂ'k 4:"»

A

inspected By: E Li_ Date 3




MAD46.201XX Attachment A 7/10/12 /

Pack Out Inspection Sheet

FO# 502'2’(932‘% ~O5) Section No. Hé o b Date 3'2/‘2[:’3

Special Shipping Instructions:

Special Cover Request:

Any other special instructions:

Is a switchboard side plate required? Yes Noj / QC Inspection Stamp

Are Pullboxes required? Yes Noj / .?;é-f 5 4 a7 1
Is a Tesys-T handheld programmer required? Yes Noj

is double coated paint required? Yes No} /

Does it require 2500A bus? Yes No| /

Is it seismic? IBC Standard OSHPD, Yes Noj /

lsthe PID label comect? Yes| / No

Attentlon Did ana%yst note an spacial raquuemenls? if no please note in emors.

e el Sy, e ¢ :
spii Lot B2 Bl R L

Isa horizontal wireway barnar required? Yes._ Z No it Yes Which Sections? __ 19 |

Are red glastic barriers required? Special Left___Right _ Both____None T
What structure type is it? Nema 1_/_ Nema 1A___Nema 12 3R /
{check for appropriate gasketing and screws]

| B R R

Initial heruif?erfﬁedthatshm:mqhasthacmctw&my barrlerandredglasﬂcbaﬂiws 1T
“Stop! Do not put on top cover untii initialed above by QC designatel = _[L_“
I Acceptabiey gﬁ'ﬂfﬂﬂf E:I

i a . : .{..-g ’;’il; ‘,_43?.-!‘*‘»1
— P : .__;é'ém S“No:

R e T T e

Is instruct;on packet and label required? Book / cc

Is it MCC or Enclosed Drive? MCC__~ Enclosed_____ -
(Verify appropriate label$ are attached,efd plates are installed, and whether to ship standing.) i T

Are end closing plates required? Special____Left  Right __ Both____ None _~
Is a cardbord cover required on the left side? Yes_ No_——~

Is Square-D Logo or master nameplate req? Sec# Logo Master 8S No_~
Is the section seismic? (Make sure appropriate labels are present.) Yes No __4

Is a drip hood/drip hood splice required? Yes No_ -~ 1-} H
Are vented backs and kickplates required? Yes_____ No___
Are labels attached in the correct location and neatly placed? |

Pullbox : Part 1 1saPuuhoquuired?Yes No_ Ifyes hawmany?1 2 3

initial here f verified matstmct:nialmmmorﬁngtome Close-up Standard
Stop! Donotl
W

Pull OX : Part 2 If requirad haw.es they being shipped? Sepamlae with Spht
Are there any special packaging Required: Crate Stand-up West-Coast

ICanada Pagota Seismic Labels Other > j(ﬁ

= =  RIEL e g EVCEEREST e o =
AN, ok Ste Any Errors Heres— «oo i o IR ‘1 JResponsible|

x.:l.._.ga o fed , el =Tl

Inspected By: '?;,; Date < TG

-
H-262
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MAQ46.201XX Attachment A 7/10/12

Pack Out Inspection Sheet

FO# 20726395-02 setonto._(» of__C  pae_310°(7
Special Shipplng Instructions: .
Special Cover Request:
Any other special instructions:
Is a switchboard side plate required? Yes] No QC Inspection Stamp
Are Pullboxes required? Yes| No
Is a Tesys-T handheld programmer required? Yes| No
Is double coated paint req:ired? Yes Noj
Does it require 2500A bus? Yes} No} d) g { 7
Is it seismic? IBC Standard OSHPD_____ Yes| No
Is the PID label correct? Yes) No

Atbention Did ana!ysl no&e an speaal raqummts? if no please nme in en-ors

: ] : 3ppiY.
is horizontal wiraway barrier requlred? Yes

"No_”_If Yes Which Sections? _Up.__|

Are red glastic barriers required? Special

Left

Right,~— Both

None

What structure type isit? Nema 1_~" " Nema 1A___
(check for appropnate gasketmg and screws)

Nema12_ 3

R

(ER—
e ———— e —-——-—w—- - ST e
T Wmﬂw AL E e WL g AT L1 M .r_:l'.:lr_! o TS G e A et T R T LT &MM,;ﬂm g e 1-___mmmr-r. Ll Fo T

\‘\

Initial here if verified that structure has the correct wireway barrier and red glastic barriers
smp! Do not  put on top cover until initlaled above by QC designate!
TR R péﬁiwﬁi;ct‘ Se:t ",,Sfé“nda :

ls fnstrnctlon packat and iabal reqdnrad‘? Buok i C-C u’

Is t MCC or Enclosed Drive? MCC__~~ Enclosed
(Verify appropriate labels are attached,end plates are installed, and whether fo ship standing.)

Are end closing plates required? Special Left Right -~ Both None
Is a cardbord cover required on the left side? Yes No_~
is Square-D Logo or master nameplate req? Sec.# Logo__~~ Master ss

No

Is the section Seismic? (Make sure appropriate labels are present.) Yes

No_"_

Is a drip hood/drip hood splice required? Yes

No__—~

Are vented backs and kickplates required? Yes

No  _~—

Are labels atlached in the correct location and neatly placed?
Pullbox 2 ParH [s a Pullbox mqulmd? Yes..

No___é_ If yes how many? 1 2 3

Initial here B venﬁedthat structure Is buﬁtacwrdingtot!u Clou-uilsm'ldarﬂ
Stop! Do not lay down shipping split until initialed above by QC desi_g_natel

-'fﬂg@ Yackaging 28

iSeT LT

bOX Pan 21 requlrad howare they behg shipped? Separaﬁe with Splrt

Are there any special packaging Required: Crate_____ Stand-up West-Coast____
Canada____Pagota___ Seismic Labels Other, :

Was paclcagmg done am’ding to the MCG Padtom Standard?
" —;. '\\m LE rﬂ:en Tl

2\

H—2¢L)3

Date

Inspected By: 3l 20




MAD46.201XX
Attachment S/ Structure

| {Fo#JDFT"')' C—J 99 *-HIOOL.- :
Inspector' J700 7 / Line1___ Ln(az_;f_/

I : SR, Ay : 4 - - ‘% _u&'.i wEAURL T e - STk fia ﬁ
Gheck ail that apphr Inl;lude sec# when requirad Yes| No | NA cheok ali that apply lnslude m# whsen reguired Yes| No N}
i g L
; R S s o) ;;:gfal Bussz 300A Tin___600A Tin—_300A Silver___600A |
Is the structure clear of all cosmetic defects? (ie. scratches, // Meutral Buss: 1 Lam. Tin_ 2 Lam, Tin__ /" :
{dents, bad paint, etc.) Z|1 Lam. Silver ___ 2 Lam. Silver ___ L
. |{Height: Standard_—12"Reduced 8
I 18" Reduced 24" Reduced___ o _lhaﬂenhﬂlbmpnequlmdﬂf\fesm&c ] .
. |width: 20725 30__ 35 P Fwﬁ-alSpﬂcaKﬂ: Mounted ___In a Box ~
med >
Shipping Split: Single____ Double_~ Triple oo {c"“"ﬂ"“““' ¥o¥ propas rim matks, cotical washers & e
Are Front and Rear Frame splice screws present? L ;"S'f:;:"a' Ground Bus: 17Tin " 2Tin___1"Silver___ A B
Is the hardware bag present? /"‘ I\rorﬁcal Ground Buss: Steel Copper_,/ P
Make sure all applicable screws are present and welds on =5 ' o IR e Erahia e ;
. |side frames are good f-"‘ Other ;
o e . , _ ot
. - m— » L]
(Wider Glastic strap (65k 1 Lam. BSorgreater) <1 {Gasketing: Nema 1 Nema JA__Nema12___ . el
Fiat and Conical washer(i Lam. :65k or greater) s Gl Color: Ansi Ansigi___Other, . I
; —

‘ Steel Vertical phase bus brace (85k or greater) ~{|Shutiers: Manuai Shutlers, Bus Shutters___ 1
80DA Vertical Bus required (if 85k or greater) : “WirelTrotigh' eSS
Material: Copper Tin_dCopper Silver___ Aluminum__

Width: 1.5" __—2"
Laminations: 1 Lami ____ 2 Laminations___
4 Laminations

1

(/'

Splice Kit:  Mounted " InaBox____ &
(/

=t

Are all bus flaps present?

Are all torque marks present? = aTﬂp Plate: SWM Drip Hood___ ]

Two-Piecs___ <

Are Glastic End Barriers Required:
Left___Right __ Both_ _

Are horizontal wireway tracks required and present?

\

Is the rear horizontal phase barrier present? Vented

e e L S P T A o G Y S W

Mifling nNegh-tysL {'fj—_ %
}? P / L s SP
“WO(JA\
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AS200.315
STRUCTURE LINE INSPECTION CHECKLIST 08/27/2012

FO#ADED— (pBIF -0 section___ S of vz

" Dater_ 5\‘ nwivze lnspector:i@k“"z/}o Line 1 Line2_+—"
AT RESETS AND LABELS ' Acceptable
CHECK Yes No
Sec.

Door / Receptacles / Quarter Turns

Present and recepticles align with door. L7

Labels

RS, SCCR, door labels Lot
Gasket

Nemai1 v’ 1A 12 3R__ Lo
Nameplates:

No NP's or screws missing. Orientation is correct. | &

Nameplate Screws: Screw type correct.
Stainless Steel Screws Required __ N(D

Unit NP:

Engraving matches UIS il
UL Structure Nameplate i

UL or Non-UL Engraving matches UIS

Red Glastic End Barrier
1st and Last Sections

Badge # Errors & Comments:

SecR O ﬂ'mgmi K L-TyYss
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CONTROL SYSTEM TEST REPORT

DATE ISSUED: 6/15/2013 BY: KARL KOCH
CUSTOMER NAME: S&K EQUIPMENT OB NO.: DESCRIPTION:
JOB NAME: RICE LAKE PUMP STATION C1111121 PUMP NO. 1 CONTROL SECTION
EQUIPMENT | TEST PERFORMED METHOD i RESULT | TECH | COMPLETE
FLUKE 787 METER [POINT TO POINT WIRING CHECK | CONTINUITY TEST PASS/FAIL TECH | COMPLETE
OHMS |POWER WIRING X PASS KGK X
OHMS {PILOT DEVICE AND DOOR WIRING X PASS KGK X
OHMS. |CONTROL AND TIME DELAY WIRING X PASS KGK X
OHMS PUMP MONITOR WIRING X PASS KGK X
DOHMS FAULT CIRCUIT WIRING X PASS KGK X
OHMS CONTROL TRANSFORMER AND CONTROL POWER DISTRIBUTION X pAsS KGK X
OHMS SSRV CONTROL WIRING | s X PASS KGK X
| FLUKE 787 METER [POWER UP TEST "1 VOLTAGE CHECK | MEASUREMENT | TECH | COMPLETE |
ACVOLTS  |ENERGIZE MAIN CIRCUIT BREAKER LL-12 487 VAC KGK X
11-13 493 VAC KGK X
12-13 487 VAC KGK X
N/A SSRV KEYPAD BOOT UP VERIFICATION N/A NfA KGK X
ACVOLTS  |CONTROL POWER X1-%2 1278 VAC KGK X
ACVOLTS {24 VDC POWER SUPPLY INPUT 11-N 127.9 VAC KGK X
ACVOLTS  |ENERGIZE 120 VOLT ISOLATION CONTACTOR @ 90% A1-A2 108 VAC KGK X
AC VOLTS ENERGIZE 120 VOLT CONTROL RELAYS @ 90% A1-A2 108 VAC KGK X
DCVOLTS _ |ENERGIZE 24 VDC CONTROL RELAYS @ 90% A1-A2 21.6VDC KGK X
DCVOLTS |24 VDC POWER SUPPLY OUTPUT POS - NEG 24.2VDC KGK X
DCVOLTS  [PUMP MONITOR PLC INPUT POS - NEG 24.2 VDC KGK X
DCVOLTS  |LEVEL TRANSMITTER LOOP POWER POS - NEG 24.2 VDC KGK X
DCVOLTS  [{LEAK PROBE POWER FEED POS - NEG 24.2VDC KGK X
DC VOLTS THERMAL SENSOR POWER FEED POS - NEG 24.2VDC KGK X
N/A PLC BOOT UP VERIFICATION H/A N/A KGK X
N/A TOUCHSCREEN BOOT UP VERIFICATION N/A N/A KGK X
[ FLUKE 787 METER [FUNCTIONALITY TEST [ OPERATIONAL | PASS/FAIL | TECH | COMPLETE ]
PILOT LIGHT PUSH TO TEST VERIFICATION:
N/A |BLUE: CALLED PRESS BUTTON PASS KGK X
N/A YELLOW: LOW LEVEL PRESS BUTTON PASS KGK X
N/A RED: RUNNING PRESS BUTTON PASS KGK %
N/A WHITE: ENABLED PRESS BUTTON PASS KGK X
N/A GREEN: STOPPED PRESS BUTTON PASS KGK X
N/A YELLOW: FAULT PRESS BUTTON PASS KGK X
PILOT DEVICE TEST VERIFICATION
N/A BLUE: CALLED SYSTEM TEST PASS KGK X
N/A YELLOW: LOW LEVEL SYSTEM TEST PASS KGK X
N/A RED: RUNNING SYSTEM TEST PASS KGK X
N/A WHITE: ENABLED SYSTEM TEST PASS KGK X
N/A GREEN: STOPPED 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 AND CONTROL
N/A CHAMBER SEAL LEAK DETECTION HMI NOTIFICATION SUMPER PASS KGK X
N/A CHAMBER SEAL LEAK PUMP DISABLE | | JUMPER PASS KGK X
N/A MOTOR HOUSING LEAK DETECTION HMI NOTIFICATION JUMPER PASS KGK X
N/A MOTOR HOUSING LEAK DETECTION PUMP DISABLE JUMPER PASS KGK X
N/A CORD CAP LEAK DETECTION HMi NOTIFICATION JUMPER PASS KGK X
N/A CORD CAP LEAK DETECTION PUMP DISABLE JUMPER PASS KGK X
N/A LOWER BEARING THERMOSTAT HMI NOTIFICATION JUMPER PASS KGK X
N/A LOWER BEARING THERMOSTAT PUMP DISABLE JUMPER PASS KGK X
N/A MOTOR HOUSING THERMOSTAT HMI NOTIFICATION JUMPER PASS KGK X
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N/A |MOTOR HOUSING THERMOSTAT PUMP DISABLE | JUMPER | PASS KGK X
LEVEL TRANSMITTER FEEDBACK AND SCALING 0-23 FT
VALUES
MILLIAMP | MILLAMP Fm HMI
CALCULATED| ACTUAL JCALCULATED READOUT
4-20 ma 4,00 4.00 OFT 0.01 INDUCED CURRENT PASS KGK X
4-20 ma 4,696 4,696 1FT. 1.02 INDUCED CURRENT PASS KGK X
4-20 ma 5392 5.392 2FT. 2.02 INDUCED CURRENT PASS KGK X
4-20 ma 6.088 6.088 IFT. 3.02 INDUCED CURRENT PASS KGK X
4-20 ma 6.784 6.784 & FT. 402 INDUCED CURRENT PASS KGK X
4-20 ma 7.48 7.48 5 FT. 5.02 INDUCED CURRENT PASS KGK X
4-20 ma 8.176 8.176 6 FT. 6.02 INDUCED CURRENT PASS KGK %
4-20 ma 8.871 8.872 7FT. 7.03 INDUCED CURRENT PASS KGK X
4-20 ma 9,568 9.568 BFT. 8.03 INDUCED CURRENT PASS KGK X
4-20 ma 10.264 10.264 9FT. 9,03 INDUCED CURRENT PASS KGK X
4-20 ma 10,96 10.96 10 FT. 10.03 INDUCED CURRENT PASS KGK %
4-20 ma 11.656 11.656 11 FT. 11.03 INDUCED CURRENT PASS KGK X
4-20 ma 12 352 12.352 17 FT. 12.03 INDUCED CURRENT PASS KGK X
4-20 ma 13.048 13.048 13 FT. 13.03 INDUCED CURRENT PASS KGK %
4-20 ma 13.744 13.744 14 FT. 14.04 INDUCED CURRENT PASS KGK X
4-20 ma 14.44 14.44 15 FT. 15.04 INDUCED CURRENT PASS KGK X
4-20 ma 15.136 15,136 16 FT. 16.04 INDUCED CURRENT PASS KGK X
4-20 ma 15.832 15.832 17 FT. 17.04 INDUCED CURRENT PASS KGK X
4-20 ma 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 KGK X
4-20ma 17.92 17.92 20 FT. 20.04 INDUCED CURRENT PASS KGK X
4-20 ma 18.616 18.616 21 FT. 21.05 INDUCED CURRENT PASS KGK X
4-20 ma 19.212 19.312 22 FT. 22.05 INDUCED CURRENT PASS KGK %
4-20 ma 20.008 20.008 23 FT. 23.05 INDUCED CURRENT PASS KGK X
PUMP ENABLE AND SHUTOFF CONTROLS
N/A CONTROLLER/HMI ACCEPTANCE OF ENABLE LEVEL SETTING SYSTEM TEST PASS KGK X
N/A CONTROLLER/HMI ACCEPTANCE OF OFF LEVEL SETTING SYSTEM TEST PASS KGK X
N/A NUMERIC DISPLAY ACCEPTANCE OF ENABLE LEVEL SETTING WISUAL VERIFICATION PASS KGK X
N/A NUMERIC DISPLAY ACCEPTANCE OF OFF LEVEL SETTING VISUAL VERIFICATION PASS KGK X
N/A BAR INDICATOR ACCEPTANCE OF ENABLE LEVEL SETTING VISUAL VERIFICATION PASS KGK X
N/A |BAR INDICATOR ACCEPTANCE OF OFF LEVEL SETTING VISUAL VERIFICATION PASS KGK X
N/A HiMI 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 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 JOB NO.: DESCRIPTION:
JOB NAME: RICE LAKE PUMP STATION 1111121 PUMP NO. 2 CONTROL SECTION
EQUIPMENT | TEST PERFORMED METHOD RESULT TECH | COMPLETE
FLUKE 787 METER JPOINT TO POINT WIRING CHECK [ conmNumy TesT PASS/FAIL | TECH | COMPLETE
OHMS POWER WIRING X PASS KGK *
OHMS PILOT DEVICE AND DOOR WIRING X PASS KGK X
OHMS ICONTROL AND TIME DELAY WIRING X PASS KGK X
OHMS PUMP MONITOR WIRING % PASS KGK X
OHMS FAULT CIRCUIT WIRING X PASS KGK X
OHMS CONTROL TRANSFORMER AND CONTROL POWER DISTRIBUTION X PASS KGK X
OHMS SSRV CONTROLWIRING | X PASS KGK X
| FLUKE 787 METER |[POWER UP TEST | vOLTAGE CHECK | MEASUREMENT | TECH | COMPLETE |
ACVOLTS  |ENERGIZE MAIN CIRCUIT BREAKER -2 487 VAC KGK X
11-13 493 VAC KGK X
12-13 487 VAC KGK X
N/A SSRV KEYPAD BOOT UP VERIFICATION N/A N/A KGK X
ACVOLTS  |CONTROL POWER X1-X2 127.9 VAC KGK X
ACVOLTS 24 VDC POWER SUPPLY INPUT L1-N 127.9 VAC KGK X
DCVOLTS |24 VDC POWER SUPPLY OUTPUT POS - NEG 24.2 VDC KGK X
ACVOLTS  |ENERGIZE 120 VAC ISOLATION CONTACTOR @ 90% A1-A2 108 VAC KGK X
AC VOLTS |ENERGIZE 120 VAC CONTROL RELAYS @ 90% Al-A2 108 VAC KGK x
DCVOLTS  |ENERGIZE 24 VDC CONTROL RELAYS @ 90% A1-A2 21.6VDC KGK X
DCVOLTS _ [PUMP MONITOR PLC INPUT = POS - NEG 24.2VDC KGK X
DCVOLTS  |LEVEL TRANSMITTER LOOP POWER POS - NEG 24.2VDC KGK X
DCVOLTS __ |LEAK PROBE POWER FEED POS -NEG 24.2VDC KGK X
DCVOLTS  |[THERMAL SENSOR POWER FEED POS - NEG 24.2VDC KGK X
N/A PLC BOOT UP VERIFICATION N/A N/A KGK X
N7A TOUCHSCREEN BOOT UP VERIFICATION N/A NfA KGK X
[ FLOKe 787 METER [FONCTIONALITY TEST [ OPERATIONAL | PASS/FAIL | TECH | COMPLETE |
PILOT LIGHT PUSH TO TEST VERIFICATION:
N/A BLUE: CALLED PRESS BUTTON PASS KGK X
N/A YELLOW: LOW LEVEL PRESS BUTTON PASS KGK X
N/A RED: RUNNING PRESS BUTTON PASS KGK X
N/A WHITE: ENABLED PRESS BUTTON PASS KGK ¥
N/A GREEN: STOPPED PRESS BUTTON PASS KGK X
N/A YELLOW: FAULT PRESS BUTTON PASS KGK X
PILOT DEVICE TEST VERIFICATION
NJA BLUE: CALLED SYSTEM TEST PASS KGK X
N/A YELLOW: LOW LEVEL SYSTEM TEST PASS KGK X
N/A RED: RUNNING SYSTEM TEST PASS KGK X
N/A WHITE: ENABLED SYSTEM TEST PASS KGK X
NfA GREEN: STOPPED 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 AND CONTROL
N/A CHAMBER SEAL LEAK DETECTION HMI NOTIFICATION JUMPER PASS KGK X
NJA CHAMBER SEAL LEAK PUMP DISABLE JUMPER PASS KGK X
NJA |MOTOR HOUSING LEAK DETECTION HMI NOTIFICATION JUMPER PASS KGK X
N/A MOTOR HOUSING LEAK DETECTION PUMP DISABLE JUMPER PASS KGK X
NJA CORD CAP LEAK DETECTION HMt NOTIFICATION JUMPER PASS KGK X
N/A CORD CAP LEAK DETECTION PUMP DISABLE JUMPER PASS KGK X
N/A LOWER BEARING THERMOSTAT HMI NOTIFICATION JUMPER PASS KGK X
N/A LOWER BEARING THERMOSTAT PUMP DISABLE JUMPER PASS KGK X
W/A |MOTOR HOUSING THERMOSTAT HIMII NOTIFICATION JUMPER PASS KGK X
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| N/A |MOTOR HOUSING THERMOSTAT PUMP DISABLE | JUMPER | pass | Kek X
LEVEL TRANSMITTER FEEDBACK AND SCALING 0-23 FT
VALLIES
MILLAMP | MILLAMP JLEVEL HMI
CALCULATED]  ACTUAL |CALCULATED READOUT
4-20 ma 4.00 4.00 OFT 0.01 INDUCED CURRENT PASS KGK X
4-20ma 4,696 4.696 15T, 1.01 INDUCED CURRENT | PASS KGK X
4-20 ma 5.392 5392 2T, 2.01 INDUCED CURRENT PASS KGK X
4-20 ma 6.088 6.088 3FT. 3.01 INDUCED CURRENT PASS KGK X
4-20 ma 6.784 6.784 4FT. 4.01 INDUCED CURRENT PASS KEK X
4-20 ma 7.48 7.48 S FT. 501 INDUCED CURRENT PASS KGK X
4-20 ma 8.176 8.176 6FT. 6.01 INDUCED CURRENT PASS KGK X
4-20 ma 8.872 8.872 7 FT. 7.02 INDUCED CURRENT PASS KGK X
4-20 ma 9.568 9.568 8 FT. 8.02 INDUCED CURRENT PASS KGK X
4-20 ma 10.264 10264 SFT. 9.02 INDUCED CURRENT PASS KGK X
4-20 ma 10.96 10.96 10°FT. 10.02 INDUCED CURRENT PASS KGK X
4-20 ma 11.656 11.656 11FT. 11.02 INDUCED CURRENT PASS KGK X
4-20 ma 12352 12.352 12 FT. 12.02 INDUCED CURRENT PASS KGK X
4-20 ma 13.048 13.048 13 FT. 13.02 INDUCED CURRENT PASS KGK X
4-20 ma 13.744 13.744 14 FT, 14.02 INDUCED CURRENT PASS KGK %
4-20 ma 14.44 14.44 15 FT. 15.02 INDUCED CURRENT PASS KGK X
4-20 ma 15.136 15.136 16 FT. 16.03 INDUCED CURRENT PASS KGK X
4-20ma 15.832 15.832 17FT. 17.03 INDUCED CURRENT PASS KGK X
420 ma 16.528 16528 18 FT. 18,03 INDUCED CURRENT PASS KGK X
4-20 ma 17.224 17.224 19 FT, 19.03 INDUCED CURRENT PASS KGK X
4-20 ma 17.92 17.92 20 FT. 20.03 INDUCED CURRENT PASS KGK X
4-20 ma 18.616 18,616 21FT. 21.08 INDUCED CURRENT PASS KGK X
4-20 ma 19,312 19.312 22FT. 22.03 INDUCED CURRENT PASS KGK X
4-20 ma 20,008 20.008 23 FT. 23.03 INDUCED CURRENT PASS KGK X
PUMP ENABLE AND SHUTOFF CONTROLS
N/A CONTROLLER/HMI ACCEPTANCE OF ENABLE LEVEL SETTING SYSTEM TEST PASS KGK X
N/A CONTROLLER/HMI ACCEPTANCE OF OFF LEVEL SETTING SYSTEM TEST PASS KGK X
N/A NUMERIC DISPLAY ACCEPTANCE OF ENABLE LEVEL SETTING VISUAL VERIFICATION PASS KGK X
N/A NUMERIC DISPLAY ACCEPTANCE OF OFF LEVEL SETTING VISUAL VERIFICATION PASS KGK X
N/A |BAR INDICATOR ACCEPTANCE OF ENABLE LEVEL SETTING VISUAL VERIFICATION PASS KGK X
N/A BAR INDICATOR ACCEPTANCE OF OFF LEVEL SETTING VISUAL VERIFICATION PASS KGK X
N/A HMI PUMP STATUS INDICATOR VISUAL VERIFICATION PASS KGK X
N/A ITHERMAL BYPASS BUTTON SYSTEM TEST PASS KGK X
N/A LEAKAGE BYPASS BUTTON SYSTEM TEST PASS KGK X
N/A TRANSDUCER FAIL BYPASS BUTTON SYSTEM TEST PASS KGK X
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CONTROL SYSTEM TEST REPORT

DATE ISSUED: 6/15/2013 ay: KARL KOCH
!CUSTC-MER NAME: S5&K EQUIPMENT B NO.: ‘DESCRIPTION:
JOB NAME: RICE LAKE PUMP STATION Igm 121 PUMP NO. 3 CONTROL SECTION
EQUIPMENT | TEST PERFORMED METHOD RESULT | TECH | COMPLETE |
FLUKE 787 METER |POINT TO POINT WIRING CHECK T conTinNurTy TesT PASS/FAIL | TECH | COMPLETE
OHMS POWER WIRING ¥ PASS KGK X
OHMS PILOT DEVICE AND DOOR WIRING X PASS KGK X
OHMS CONTROL AND TIME DELAY WIRING X PASS KGK X
OHMS PUMP MONITOR WIRING X PASS KGK X
OHMS FAULT CIRCUIT WIRING X PASS KGK X
OHMS CONTROL TRANSFORMER AND CONTROL POWER DISTRIBUTION X PASS KGK X
OHMS SSRV CONTROLWIRING | X PASS KGK X
| FLUKE 787 METER [POWER UP TEST | VOLTAGE CHECK | MEASUREMENT | TECH | COMPLETE |
ACVOLTS  |ENERGIZE MAIN CIRCUIT BREAKER 11-12 487 VAC KGK X
11-13 493 VAC KGK X
12-13 487 VAC KGK X
NJA SSRV KEYPAD BOOT UP VERIFICATION N/A N/A KGK X
ACVOLTS _ |CONTROL POWER X1-X2 1273 VAC KGK X
ACVOLTS (24 VDC POWER SUPPLY INPUT L1-N 127.9 VAC KGK X
DCVOLTS |24 VDC POWER SUPPLY OUTPUT POS - NEG 24.2VDC KGK %
ACVOLTS _ |ENERGIZE 120 VAC ISOLATION CONTACTOR @ 90% A1-A2 108 VAC KGK X
ACVOLTS ENERGIZE 120 VAC CONTROL RELAYS @ 20% Al-A2 108 VAC KGK X
DCVOLTS __ |ENERGIZE 24 VDC CONTROL RELAYS @ 90% A1-A2 21.6VDC KGK X
DCVOLTS _ |PUMP MONITOR PLC INPUT POS - NEG 24.2VDC KGK X
DCVOLTS _ [LEVEL TRANSMITTER LOOP POWER POS - NEG 24.2VDC KGK X
DCVOLTS _ |LEAK PROBE POWER FEED POS - NEG 24.2VDC KGK X
DCVOLTS  |THERMAL SENSOR POWER FEED POS - NEG 24.2VDC KGK X
N/A PLC BOOT UP VERIFICATION N/A N/A KGK X
NfA TOUCHSCREEN BOOT UP VERIFICATION N/A N/A KGK X
['FLUKE 787 METER [FUNCTIONALITY TEST | OPERAMONAL | PASS/FAL | TECH | COMPLETE |
PILOT LIGHT PUSH TO TEST VERIFICATION:
NFA BLUE: CALLED PRESS BUTTON PASS KGK X
N/A YELLOW: LOW LEVEL PRESS BUTTON PASS KGK X
N/A {RED: RUNNING PRESS BUTTON PASS KGK X
N/A WHITE: ENABLED PRESS BUTTON PASS KGK X
N/A GREEN: STOPFED PRESS BUTTON PASS KGK X
N/A YELLOW: FAULT PRESS BUTTON PASS KGK X
PILOT DEVICE TEST VERIFICATION
N/A |BLUE: CALLED SYSTEM TEST PASS KGK X
N/A YELLOW: LOW LEVEL SYSTEM TEST PASS KGK X
N/A RED: RUNNING SYSTEM TEST PASS KGK X
N/A WHITE: ENABLED SYSTEM TEST PASS KGK X
nN/A GREEN: STOPPED 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 AND CONTROL
N/A CHAMBER SEAL LEAK DETECTION HMI NOTIFICATION JUMPER PASS KGK X
/A CHAMBER SEAL LEAK PUMP DISABLE | | JUMPER PASS KGK X
N/A |MOTOR HOUSING LEAK DETECTION HMI NOTIFICATION JUMPER PASS KGK X
N/A |MOTOR HOUSING LEAK DETECTION PUMP DISABLE JUMPER PASS KGK X
N/A |CORD CAP LEAK DETECTION HMI NOTIFICATION JUMPER PASS KGK X
N/A |CORD CAP LEAK DETECTION PLMP DISABLE JUMPER PASS KGK X
N/A {LOWER BEARING THERMOSTAT HMI NOTIFICATION JUMPER PASS KGK X
N/A |LOWER BEARING THERMOSTAT PUMP DISABLE JUMPER PASS KGK X
NfA {MOTOR HOUSING THERMOSTAT HMI NOTIFICATION JUMPER PASS KGK X
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N/A |MOTOR HOUSING THERMOSTAT PUMP DISABLE | 1 JUMPER | PASS KGK X
LEVEL TRANSMITTER FEEDBACK AND SCALING 0-23 FT
VALUES
MILLIAMP MILLAMP JLEVEL HMI
CALCULATED] ACTUAL |CALCULATED READOUT
4-20 ma 4.00 4.00 OFT 0.00 INDUCED CURRENT PASS KGK X
4-20 ma 4.696 4.656 1FT. 1.00 INDUCED CURRENT PASS KGK X
4-20 ma 5.392 5.392 2FT. 2.00 INDUCED CURRENT PASS KGK X
4-20ma 6.088 6.088 3FT. 3.00 INDUCED CURRENT PASS KGK X
4-20 ma 6.784 6.784 4FT. 4.00 INDUCED CURRENT PASS KGK X
4-20 ma 7.48 7.48 5FT. 5.00 INDUCED CURRENT PASS KGK X
4-20 ma 5176 8.176 6FT. 6.00 INDUCED CURRENT PASS KGK X
420 ma 8.872 8.872 7 FT., 7.00 INDUCED CURRENT PASS KGK X
420 ma 9.568 9.568 BFT. 8.00 INDUCED CURRENT PASS KGK X
4-20 ma 10.264 10.264 9FT. 9.00 INDUCED CURRENT PASS KGK X
4-20 ma 10.96 10.96 10 FT. 10.00 INDUCED CURRENT PASS KGK X
4-20 ma 11.656 11.656 11FT. 11.00 INDUCED CURRENT PASS KGK X
4-20 ma 12352 12.352 12 FT. 12.00 INDUCED CURRENT PASS KGK X
4-20 ma 13.048 13.048 13FT. 13.00 INDUCED CURRENT PASS KGK X
4-20 ma 13.744 13.744 14 FT. 14.00 INDUCED CURRENT PASS KGK X
4-20 ma 14.44 14.44 15FT. 15.00 INDUCED CURRENT PASS KGK X
4-20 ma 15.136 15.136 16 FT. 16.00 INDUCED CURRENT PASS KGK X
4-20ma 15.832 15.832 17 FT. 17.00 INDUCED CURRENT PASS KGK X
4-20ma 16.528 16.528 1BFT. 18.00 INDUCED CURRENT PASS KGK X
4-20ma 17.224 17.224 19 FT. 19.00 INDUCED CURRENT PASS KGK X
4-20 ma 17.52 17.92 20FT. 20.00 INDUCED CURRENT PASS KGK X
4-20 ma 18.616 18.616 21FT. 21.00 INDUCED CURRENT PASS KGK X
4-20ma 19.312 19312 22FT. 22,00 INDUCED CURRENT PASS KGK X
4-20 ma 20.008 20.008 23FT, 23.00 INDUCED CURRENT PASS KGK X
PUMP ENABLE AND SHUTOFF CONTROLS
N/A CONTROLLER/HMI ACCEPTANCE OF ENABLE LEVEL SETTING SYSTEM TEST PASS KGK X
N/A CONTROLLER/HMI ACCEPTANCE OF OFF LEVEL SETTING SYSTEM TEST PASS KGK X
N/A |NUMERIC DISPLAY ACCEPTANCE OF ENABLE LEVEL SETTING VISUAL VERIFICATION PASS KGK X
N/A |NUMERIC DISPLAY ACCEPTANCE OF OFF LEVEL SETTING VISUAL VERIFICATION PASS KGK X
N/A {BAR INDICATOR ACCEPTANCE OF ENABLE LEVEL SETTING ViSUAL VERIFICATION PASS KGK X
N/A [BAR INDICATOR ACCEPTANCE OF OFF LEVEL SETTING VISUAL VERIFICATION PASS KGK %
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 JTRANSDUCER FAIL BYPASS BUTTON SYSTEM TEST PASS KGK X
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duct Data Sheet

RJF36160CU44A

Electronic Trip Circuit Breaker (R-Frame) 1600A,

3-Pole, 100% Rated, LSIG, 600 Vac

SGUARE D
N BelhAOne G s aveta

List Price $35,436.00 USD

Availability Stock item: This item is normally stocked in our distribution facility.

Main Disponnect Circuit Breaker

'.'F.

Technical Characteristics

Sensor Rating 1600A

Approvals UL Listed - CSA Certified - IEC Rated

General Application Provides overfoad and short circuit protection

For Use With Panelboards and Switchboards

Circuit Breaker Type Standard

Marketing Trade Name Powerpact =
i Installed Rating Plug TypeA

iFrame Type R-Frame —
Voltage Rating : s00Vac TR Y
. Mounting Type Unit Mount

Circult Breaker Rating 100% Rated
| Electronic Trip Unit Micrologic Ammeter Trip Unit {6.0A)

Welght 52 Pounds

Interrupting Rating 100kA@240Vac - 65kA@480Vac - 25kA@E00Vac

Number of Poles 3-Pole

Rating Plug Range 0.4A 10 1A

Terminal Type No Lugs (Includes terminal nut kit for ON and OFF

Trip Function LSIG

Wire Size #3/0 to 500 AWG/kemil{AlCu)

Shipping and Ordering

Category 01245 - Circuit Breakers, Electronic Trip, Type RGA, RJA & RLA, ULICSA, Unit Mount
Discount Schedule DE2

GTIN 00785801278962

Package Quantity 1

Weight 75 Ibs.

Availability Code Stock item: This item is normally stocked in our distribution facility.
Retumability Y

Country of Origin us

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

Gensarated: 19/17/267 1 10'568:35

® 2011 Schneider Electric. All rights reserved.
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PowerPact™ M-, P- and R-Frame, and Compact™ NS630b-NS3200 Circuit Breakers

Section 11—Trip Curves

. Micrologic 5.0/6.0)P-Frame, RFrame and NS630b-NS320( A/P/H Trip Unit Characteristic Trip Curve

TIME IN 8ECONDS

CURRENT IN MULTIPLES OF Ir (ir = LONG-TIME SETTING x in)
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Micrologic 5.0/6.0 A/P/H Trip Units

Long-Time Pickup and Delay
Short-Time Pickup and 2t OFF
Delay

Characteristic Trip Curve No. 613-4
The time-current curve information

is to be used for application and
coordination purposes only.

Curves apply from -30°C to +60°C
{-22°F to +140°F) ambient

temperature.

Nates:
1. Thereis a thermal-imaging effect that can act

ta shorten the long-time delay. The thermal-
imaging effect comes into play if a current
above the long-time delay pickup value exists
for a time and then is cleared by the tripping
of a downstream devica or the circuit breaker
itself. A subsequent averload will cause the
circult breaker to trip in & shorter tme than
normat. The amount of time delay reduction
is Inverse to the amount of time that has
elapsed since the previous overioad.
Approximately twenty minutes is required
between overdoads to completely reset
thermal-imaging.

The and of the curve is determined by the
interrupting rating of the circuit brealker.
With zone-seloctive intedocking ON, short-

3 5
time delay utilized, and no restraining signal,

the maximum unrestrained short-time delfay
time band applies regardiess of the setting.

. Total clearing times shown include the

response times of the trip unit, the circuit
breaker opening, and the extinction of the
current.

. For a withstand circuit breaker, instantaneous

can be tumed OFF. See tip curve §13-7 on
page 139 for instantaneous trip curve. See
table on page 143 for instantaneous override
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CURRENT N MULTIPLES OF Ir
{ir = LONG TIME SETTING x In)

. Overlpad indicator iluminates at 100%.

Cusve No. D419TCO004
Dvawing No. BABOUS.613-04
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PowerPact™ M-, P- and R-Frame, and Compact™ NS630b-NS3200 Circuit Breakers
Section 11—Trip Curves

138

Micrologic 5.0/6.0 P-Frame, RFrame and NS630b-NS3200/A'P/H Trip Units Characteristic Trip
Curve

CURRENT IN MULTIPLES OF I (v = LONG-TIME SETTING x In) MICI'OIOQIC 5.0.'5.0 mmmpm
wannAs B oa & eamessn®t u 8 §F 5 ssaxsl
Short-Time Pickup and 12t ON Deiay
Characteristic Trip Curve No. 613-5

¥ oapainil
R

The time-current curve information
is to be used for application and
coordination purposes only.

Curves apply from -30°C to +60°C
{-22°F 10 +140°F) ambient
temperature.

Notes:

1. There s a thermalimaging effect that can act
o shorten the long-time defay, The tharmal-
imaging effect comes into play if a cument
above the long-time delay pickup value exists
for a time and then ls cleared by the tripping of

b a downslream device or the circuit breaker
xk iiself. A subsequent overioad will cause the

circuil breaker to trip In @ shorter time than

normal. The amount of time delay reduction is
inverse to the amount of time that has elapsed
since the previous overload. Appraximately
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2. The end of the curva is determined by the
interrupting rating of the circuit breaker.

3. With zone-selective interlocking ON, shorl-
time delay utilized, and no restralning signal,
the maximum unrestrained short-time delay
time band applies regardiess of tha setting.

. Total clearing times shown include the
msponse times of the trip unit, the circult
breaker cpening, and the extinction of current.

5. Forwithstand circuit breaker, instantaneous

can be tumed OFF. See trip curve 613-7 on

page 139 for mstantaneous trip curve. See
table on page 143 for instantaneous overide
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g

s values.
6. See Trip Curve 613-4 on page 137 for long-
i 1 time pickup and delay trip curve.
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PowerPact™ M-, P- and R-Frame, and Compact™ NS630b-NS3200 Circuit Breakers

Section 11—Trip Curves
Micrologic 5.0/6.0. P-FrameR-Frame and N$630b-NS3200/A/P/H Trip Units Characteristic Trip
Curve
] o & ] ”‘:mam’ 2 9 st L gic 5 mp Units
SE = Instantaneous Pickup, 2X to 15X
- - and OFF
- —  Characteristic Trip Curve No. 6137
= = The time-current curve information
= == I8 to be used for application and
i == coordination purposes only.
= =  Curves apply from -30°C to +60°C
- =  (-22°F to +140°F) ambient
= » temperature.
= " Notes:
1. The end cf the curve is determined by the
.35 interrupting rating of the circuit breaker.
w 1 I KN a = 2 Total clearing imes shown include the
response times of the rip unit, the circuit
e PICKUP . breaker opening, and the extinction of current.
= '\l xn % 3. Theinstantaneous region of the trip curve
z x shows maximum total clearing times. Actual
5 - clearing timas in this region can vary
- Z dapending on the circult breaker mechanism
design and other factors. The actual clearing
i 40k = time can be considerabiy faster than
\J indicated. Contact your local sales office for
» = additional information,
- ™V » 4. Forawithstand circuit breaker, instantaneous
can be tumed OFF. See trip curve 513-7 on
- i page 139 or the instantansous trip curve. See
: - table on page 143 for the instantaneous
r r override values.
s . 5. See Irip curve 613-4 on page 137 and trip
E " . curve 613-5 on page 138 for long-time pickup,
i # long-time delay, short-time plckup and short-
é * 3 tima delay trip curves.
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Prodiict Data Sheet

LIL36600

MOLDED CASE CIRCUIT BREAKER 600V 600A

O] sauares o

oy Schnelder Blcciric

List Pice $13,849.00 USD

Availebility Non-Stock ltem: This item is not normally stocked in our distribution

facility.

Technical
Characteristics

[ ". 0" 1 " - f ﬂ - - ¥ -
Shipping and Ordering Fump Power Breakers MCP-1, MCP-2 & MCP-3
Category 00841 - Circuit Breakers, Thermal Magnetic, 600 Vac, Current Limiting, Type LIL, UL,

Unit Mount

Discount Schedule DE2
GTIN 00785901717171
Package Quantity 1
Weight 28 Ibs.
Availability Code Non-Steck ltem: This item is not normally stocked in our distribution facility.
Retumability Y
Country of Origin MX

As slandards, speaiicalions, and designs vhange from iime l lime, plesse ask for sonfinnation of e infoisestion given in iiis dogurmessi,

Genarated: DS/18/2012 182505

© 2012 Schneider Electric. All rights reserved.
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MTERS CURRENT LIMITING CIRCUIT BREAKERS @

and LX] Series 2B, 38 600 Ampere Frame
450-600
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PowerPact™ H-, J-, and L-Frame Circuit Breakers [Srach Disiribuiion Sreakers
Catalog Numbering

Catalog Numbering

- J L L 3 6 250 T - —-——-

l'llm l L—- T
& Poles l Accessory Suffix Code (Sae nbl.:.&"
H H-Frame. 2 2w {06680 A ") -
T ¥Frae | 3% 100 T00A - T 8 ;?.ﬁ?;’,
L L-Frame e 150 1504 Microlugic ™ Electronic Trip Units 1 A8 (2P)
Terminations i:; x: U31 L! Standard Protection 2 AC (2P}
Brand 3 BA (2P
r " Tde) U33 LSI Standard Protection
L Lugs LineiLoad Side 500 600 A 4 BC (2P)
- SquaraD™ "B‘E.;"?I._‘mm" i 000 Swichor M3 LSl plus Amemeter pabrd
N Schneder P Lugs Load Side Frame only W44 LSIG plus Ammeter 2P}
Ewclric E BusHar v US3 LS! plus Energy Management 8 CB (2P
A T US3 LSIG plus Enargy Managemett
Rear Gonn 6 600 Vacg | M37 Magnetic Only (L-Frame Oniy)
ﬁ Plug-m e W38 Molor Protecior Circull Breaker
D Drawaut S40 400 A Molded Casa Swilch {L-Frama Aulomatic Switch)
K Reverse l-Ling S60 600 A Molded Case Switch (L-Frame Automatic Switch}
F4D 400 A L-Frame Only (No Tnp Unity
FE0 600 A L-Frame Dnly {(No Trip Unil)

-.LPurlorrn'nu Level (kA) (See Table 1) |

Thermat-Magnetic Trip Units

— Standard Fixed Trp Unlt (Suitable for reverse connsction)

FO6 80 A H-Frame Only (No tnp unit}

F18 150 A H-Frama Only (Mo trip unit)

F25 250 A J-Frame Only (No trip unit)

T  Gomplels Gircuk Breaker (Frama + removable trip unit)

515 150 A Molded Casa Swilch {H-Frama automatic swilch)

517 175 A Moided Case Swilch {J-Frame suiomalic swilch)

525 250 A Moldad Case Swiich (J-Frame aulomatic switch)

C  100% Raled Contimuous Current Rating!

M71 30 A H-Frame Motor Circult Protector (MCP)

M72 508 H-Frame Moter Clrcuit Protector (MCP)

M73 100 A H-Frams Molor Clrouil Protector (MCP)

M74 150 & H-Frama Maotor Circuit Pratector (MGP)

w75 250 A J-Frame Motor Circuit Prolector (MCP)

D&1 500 Vde 150-175 A J-Frame Molded Case Circill Breaker

D82 500 Vde 200-250 A J-Frama Molded Case Circull Breaker

R 100% Rated Continugus Cument Rating Completle Circult Breaker
(Frame + removabla trip unit)

' 100% retings valid for;
3P H/J frame unlt mount only
3PP L-frame Z30 A and 400 A unit mount
2P L-fromea 250 A arx! 400 A i-Line

Table 1: Interrupting Rating

ULICSANOM JEC 647-2 lcwlics
240 Vac | 480 Vac | 600 Vac | 250 VdcT | 500 Vde? | 2201240 Vac | 380/440/415 Vac | 500/525 Vac | 690 Vac | 250 Vdc* | 500 vdc®
D 25kA IBRA | 14kA | 20kA == 25/25 kA 18/18 kA 14714 KA e 20KA | 20k
G| &5k KA | 1BKA | 20WA | 20%A 85155 kA 3635 kA 1818 kA L= 008 | 20kA
P J{ 100w | sk 265kA | 20KA = 100/100 kA BE/6S KA 25025 kA = 20kA 20 %A
L| 125xa | 10ka | soxa | 20ka - 125/125 kA 1001100 kA SO/50 kA - 20K | 20%A
R | 200kA | 200%kA | 100kA = - 150 KA 125¥A 75 KA 20KA — -

! 250 Vdc ratings only avaablas with PowerPact H or J circuit breaiers with thermal-magnetic trip units (nof including MCP).
T Lk 500 Vdc ratings only avaiiable with PowerPac) J circuil breakers wilh thetmal-magnelic rip urits (not including MCP).
3 IEC 500 Vdc rating only availabla on PowarPact J-frame circull beakers.,

052012 o S © 2011-2012 Schneider Electric
ELUARE I Al Rights Rytiarved

by Schnelder Eleciric
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PowerPact™ H-, J-, and L-Frame Circuit Breakers
General Information

17

Table 6: Circuit Breakers
Circult Breaker AISOAHFrame 1250 A JFrame 400-A L-Frame 600 A L-Frame
Circut Breaker Type rojnaliu [ [rr [sofi6]a o TR fic]u [t R [ofisfu u Tir
Humber of patss! s - ey 3§34 3.4
Amparage Range (A} 15-150 70-250 70300 700-600
UL 489 Circull Broaker Ratings ]
240 Yae 25 |66 |100{125|20026 |65 | 100 125|200 25 |65 {100]125|200125 |65 j 100 |125{200
M f0va 18 [35{|a5 [100}200{18 |35 |65 |100]200{+8 |36 |65 |100{200{18 |35 65 |100]200
(KA rms) 800 Vac 14 (18 |29 {50 j100114 |48 |25 |50 [100]14 118 |25 |50 |100{14 |18 |25 |50 |1D0
250 Vo2 20 [20 |20 20 |— J20f20(20 {20 |— === [= |- |=I-|= |- |=
500 Vdc® 3 SRR S S A PR S T SO, TR Loat (UG PIRRC T SR Wiy O WA TN A0 e
1EC 847-2 Circuil Breaker Ratings
220/240 Vac 25 |85 [100}125!150]25 165 |100] 1251150125 |65 | w0|425|150]25 |es [100l1251150
3807418 Vac 18 |35 |65 [1001125]18 |35 {65 [100}125{18 |36 |66 |100[126{18 [35 |65 [1001125
Uitimate breaking capacity  |440/480 Vac 18 |35 145 1100 125{18135 |65 }1001125 18 135 |65 |100]125]18 |35 |65 {100 ]125
{lou} 500/525 Vac 14 |18 |25 [50 {75 |14|18 |25 |50 |75 |14 |18 |25 |50 |75 |14 |18 [25 |80 [78¢
(KA ms) 690 Vac S s ey ) B T (A TR A g g 1 e S o e TR
250 Vde? P fow fom Joe f20120:130 120 Jos b [osfoe fom = [l = 1=
500 Yde?. 3 e fem e e — 120020120 {20 = |~ = [— |= |= |— = }|— |I— |I—
Servica breaking capacity (lcs} | % lou 100% 100% 100% 100%
Insulation Voltags Vi 750 Vac 750 Vac 750 Vac 750 Vac
impuise Withstand Voltage | Vime 8 kVac B ¥\Vac BkVac 8 k\ac
Operational Vollaga Ve 600 Vac 680 Vag 690 Vac 680 Vac
Senisor Rating i 150 A 250 A 400 A 800 A
Utilization Category - A A A A
Operations (Open-Close Cycles)
Without Current 4000 5000 5000 5000
With Current 4000 1000 1000 1000
Protection and Measurements
Short-circuit protection Iagnetic only 2w jm i (» |wije|s (@ (o |wip | (& |m |®w s |8 |8 |m
Thamakmagnetic 2 jm jm g i® |ujwie |@ jm {—]—|— |—= |— |—|— |~ |— |—
Electronic sl s jm ja |minin o {m (@ je |w (= o [m |m |n |8 |=
mmﬂ with neutra! protection (OF-0.531-08N%la e (@ |o o [a (s |g (2 |0 wim |0 (¢ |0 [0 {m {0 |w |&
with ground fault protection s jwjn | jw wimie |0 jo |sjw |w jo |u |6 (s | |& |w
wilth zone saleciive interocking (ZSI Jo (o (@ (o o |@ (m |0 |8 (s | jm \w [0 ja | [m |n [m |=
mr&tﬂ.immmummm ejo ja (a s leun|s @ |o @ lm|s |2 |8 & |s (0 (& |=
Frant display module (FDM121) win e lo jo jmjwjm s jp |mimjw ju | |u|w (0 |0 |»
Operaling assistance wjmw jo | jw (miwins | | |w o iw jo | |m w|s |8 |=
Options Counters a o jm jm (m juinw (w |w (@ |m |0 [u (@ |0 | =8 ja |=
Histories and alamms e ja o |o [ |nlm|n (@ (@ (@ i@ (& |8 |m |6 (m (& |0 |m
tdetaring Com pnin [ lm (n [ejaje |m [0 lwimjn [0 |[@ |2 {0 |8 o |®
| Device statusfcontrol com gt jo |m |o |z [mije s |m |o |m s is |= |u ju|u (80 (8 |=
Dimensions / Waight / Conneclions
Dimensions 39 Height 6.4 (163) 7.5(191) 13.38 (340} 13,38 (340}
{Unit Mount) Width 4.1{104} 4.1(104) 5.51 (140) 5.51 {140
i, (i) Depth 3.4 (36) 3.4 (86) 433(110) 433 (110
Weight 3P - ib. (Kg) 4.8 (2.2} 53(2.8) 13.2 (6.0} 13,7 (6.2)
Unit Mount [ a - L]
-Ling ™ " = " [
Rear Connection » = (] -
. s Plug-in = = = -
Drawout L] " - =
Optionat Lugs ® ™ - [ ]
' Hand Jdreme braskars with Micrologic™ Inp units avadable only with 3P, The HJ, HL and the J-Frama 2P breakars am 3P modules.
2 DC nol availabie with PowerPact H, J or L-frame chreull breakers with Micrologls irip unils,
3 500 Vde specific calalog numbers, ungrounded UPS systems only.
4 ipg for 600 A L-frame circuit treaker at 525 V i 19 KA.
© 2011-2012 Schneider Electric 052012

All Rights Reserved

by Schneider Eleciric
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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 Unit-Mount! Thermal-Magnetic Circuit Breakers (600 Vac, 250 Vde) with Factory
Sealed Trip Unit (Suitable for Reverse Connection)

Flxsd AC interrupting Rating
Current [MagneticTrp [ G 2 L2
Rating @
00 Standard Standard Standard 100% Standard 100%
Hold |Trip  |(80%) 160% Rated?|(80%) 100% Rated? |(B0%) Rtz |(89%) St
Rated Rated Rated Rated
H-Frame, 150 A, 2P, 600 Vac 50/60Hz, 250 Vdcd
154 3508 7504A HOL26015 [Hm.muc HGLZE015 HGLZEG1SC HJL2B54S5 HJLZEISC  [HLLZ6015 HLL26015C
20A 35S0 A TS50 A HOL2E020 lﬂm HGL26020 HGL26020C HJL26020 HJLZ6020C |HLLZ6020 HLL26020C
25A 350 A 750 A HDL20025 [HDL26025C |HGLZE025 HGL28025C KJL26825 HIL26025C  [HLL2B025 HLL25025C
0A ISDA 7504 HDL26038 (HOLZE0C [HBL2503D HGL26030C HIL2603D HIL2B036C  [HLL26030 HLL28030C
35A 400 A B50 A BDL26035 [HDL26035C |HGL2G6035 [HOL25035C HILZGIIS HIL26035C |HLL26035 HLL2B035C
40A S0DA B850 A HOLZ6040 (HOLZB040C (HOL26040 |HGL2GD40C HJL25040 HL2B040C [HLL26040 |HLL28040C
454 400 A 850 A HOLZG045  |HDL26045C  [HGL2604S HGL2G0ASC HILZ6045 HJL26045C [HLL26045 |[HLL28045C
S0A A0 A B30 A HOL26050 |HDLZS0S0C (HGLZE0S0 HGL26054C HJL26G50 HILZG0S0C  |HLL2G0S0 HLL2B0SOC
G0A BooA 1450 A |HDL260GD (HDL26060C |HGL2G6060 HGLZG060C  [MJLZGGET MJLZEOGOC |HLL26OG0  [MLLZGOGOC
T0A BODA 1450 A [HDL26070 |HDL2BOVOC |HGL26070 HGL2EBTGC HJL2607TD HJL26870C |HLLZ26070 HLLZBO7HC
BOA oA 1450A |HDL26030 [HDL250B0C  |HGL26080 HGL2ED80C HIL26060 HIL26080C [HLL2508D HLL26080C
BOA BOOA 1450 A {HDL2603¢ |HOL26080C |HGL26090 HOL26T30C  [HJL26050 HIL26090C |[HLE260B0 |HLL2E080C

03 A 900 A i700A |HDLZSTO0 (HOLZS100C |HGL26100 [HGLZSI00C |[HIL26109 HIL26100C |HLL28100 |HLL26100C
110A S00A 1700 A (HOL26110 |HDL26410C |HGL26110 (HGLZE118C {HILZG6110 KJIL26116C  |HLL26110  [HLL2B110C
i25A S00 A 1T00A |HDL26125 |HDLEG1ISC |[HGL26125 [HGLZGI25C  |HJL26125 HJL26125C |HLL26125 |HLL2G125C
150 A 00 A 1700A (HDLZG150 |HDL26150C |[HGL26150 [HGL26150C  |[HJL26130 HIL261506C [HLL2G150  {HLL26150C

H-Frame, 150 A, 3P, 600 Vac 50/60Hz, 250 Vde

15A 350A  |750A  [HDL3GU15 |[HODL36045C |HGL3IG01S [HGLISDISC |HJL3GDIS  [HUL3IG01SC |HLL3BOES  [HMLL3GD1SC
A 350A |750A  [MDLIG020 |[HDL3S020C |HGLIGDZ0 [HGLIG020C FHJLIG020 {HILIGD20C [HLL3G6020 |HLL3G0ZOC
25A 350A  |750A  [HDL3G025 |HDL3G025€ |[HGL3IGD25 |HGLI6G25C |HJLIGUZS |HJLIGUZ5C |HLLIGO25  |HLL35025C
30A 350A  |750A  [MDL3B030 [HDLIGOIOC [HGLIGDI0 [HGLISO3OC [HJLIG030  [HJL3GOIOC |HLLIGO3D  |HLL36030C
5 A 400A  [BS0A  [WMDL3G03S |HDL3IGOISC |HGL3IEDIS |HGL3SO3SC |[HILIGOIS {HJLIGOISC |[MLL3GO3S  [HLLISOISC
40 A 400A [850A |HDL36040 |HDLIGOAOC |HGLIG04D |HGLIBG4OC |HJLS6040  |HIL3GO4OC |HLL3G040  |HLL3S04QC
454 4004  [B50A  |HDL3G045S |[HOL3G045C |[HGL3IGU4S [HGLIGG4SC |[HJLIEDAS  |HILIGDASC |HLL3G0AS |HLL3IGDASC
504 400A  |850A  |HDL3IG050 |HDLIG0S0C {HGL3ISOS0 [HGL3IGOSOC  |[HJL3IGOS0  (HJLIGOSOC [HLL3IGOSO  {HLLIG0SOC
1 60A 800A |1450A |HDL3G0G0 |HOL3S0G0C |MGL3S0S0 [HGLIBOSOC {HJLIGOGD  {HJLIGOSOC |HLL3GO60 |HLL3IG0S0C
704 B00A 1450 A [HOLIBO7D (MDLIGOTOC [HGL3EOTO [HGL3IGOTOC (HJL3IGOTD  [HJLIGOTOC |[HLL3G070  [HLL3GO7OC
80A B00A  [1450A |HDL3608D |HOL36080C |[HGL36080 |HGL3S080C jHJLIGO80  [HJILIGOEOC |MLL3G0BO  [HLL3G0SQC
90 A B00A (1450 A |HDL36090 |HODL36090C |[HGL3G0S0 |HGLIG0OC [HJLIS0D  [HILIGOGOC (HLL3G60S0  (HLL3ISGS0C
100 A G00A  [4700A |HOL36100 [HDL3S100C |HGL36100 |HGL3G100C |HJLI6100  [HJL3GI00C |HLL38100 [HLL3EI00C

110A S00A 17004 |HOL3S11C [HDL3S110C (HGL3E110 (HGLISI1OC (HJLISTIO HILIGIIOC [HLL3G1G  |HLL3IS110C
125 A 900 A 1700 A |HOL36125 |HDL3IS125C [HGL3G125 [MGLIGI25C  |HJLI6T25  [HILIBI25C |HLLIGN2S HLL36125C

150 A 800 A 1760 A |HDLI6150 |[HDL3IG450C |[HGL36150 |[HGLISISOC HJL36150 ]HJI.H-‘!WB HLL36150 |HLL36150C

Standand Lug K ALISORD Temminal Wine Range 1434 AWG Al or Cu }

UL Usted’CSA Cestified as cumrent limiling circuit breakars.
100% rated circutt braskers have copper lugs and can be used wilh copger wire onty.
HD and HG dircuit breakers ani true 2-pole constnuction,
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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: |H-Frame 15-35 A (HD, HG,iHJ; 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) Thermal-Magnetic Trip
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PowerPact™ H-, J-, and L-Frame Circuit Breakers
Trip Curves

Figure 68: | H-Frame 150 A Typical Peak Let-Through Curves |
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PowerPact™ H-, J-, and L-Frame Circuit Breakers

. Trip Curves
Figure 69: |H-Frame 150 A Typical ’t Let-Through Curves |
ELECTRONIC MOLDED CASE CIRCUIT BREAKERS
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PowerPact™ H-, J-, and L-Frame Circuit Breakers
Trip Curves

Figure 74: | H-Frame UL Listed Current-Limiting Circuit Breaker|

THERMAL-MAGNETIC MOLDED CASE CIRCUIT BREAKERS
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PowerPact™ H-, J-, and L-Frame Circuit Breakers
Trip Curves

Figure 75: | H-Frame UL Listed Current-Limiting Circuit Breaker |

THERMAL-MAGNETIC MOLDED CASE CIRCUIT BREAKERS

H-FRAME® CURRENT LIMITING CIRCUIT EREAKERS
H 150 A FRAME AT 240, 480 AND 600 V, 3@
HJ, HL AND HR 15—150 A

LET-THROUGH CURRENT I
29 [
£3
x5
600 V3@

3 1.0

g . 480 v 39
i s

E I

£F s

£

] 2q0vae
i -

L

|l

i .

]

P L EERE : P F B BEHEg RE
eider Availability (AMS Symmetrical Amperes)

Electric” g i
18 2012 Schweior Electric ul dphn reservad I "a:g
188

05/2012 il © 2011-2012 Schnelider Electric
EC-L!AFIED g

by Schnelder Electric
H-287




Section 7

SPARE PARTS
LIST




68C°H

RICE LAKE SPARE PARTS

JOB # C1112121
QTy. DESCRIPTION MFG. PART # ITEM ID
1 CONTROL RELAY FINDER 56.34.8.120.0050 CR1-X, CR2-X, CR3-X
1 CONTROL RELAY FINDER 56.34.9.024.0050 SLR1-X, SLR2-X, SLR3-X
1 CONTROL TRANSFORMER MICRON BSQ0BTZ13RBF 1-1, T-2, T-3
1 TIME DELAY RELAY FINDER 88.12 TR1-2, TR2-2, TR3-2
1 TIME DELAY RELAY FINDER 88.02 TR1-1, TR2-1, TR3-1
2 CONTACT ASSEMBLIES  |CURTISS WRIGHT RSC-T600 IC-1, IC-2, IC-3
2 AUXILIARY CONTACT SET |CURTISS WRIGHT RSC-A100 IC-1, IC-2, IC-3
2 OPERATING COIL CURTISS WRIGHT RSC-C800U120 IC-1, 1C-2, IC-3
2 PILOT LIGHT SQUARE D 9001KM38LL PL1-1, PL1-2, PL1-3
2 PILOT LIGHT SQUARE D S001KM38LY PL2-(1,2,3), PL6-(1,2,3)
2 PILOT LIGHT SQUARE D 9001KM38LR PL3-1, PL3-2, PL3-3
2 PILOT LIGHT SQUARE D 9001KM3B8LW PL4-1, PL4-2, PL4-3
2 PILOT LIGHT SQUARE D 8001KM38LG PL5-1, PLS5-2, PL5-3
2 CONTROL FUSE LITTLEFUSE CCMR-3 FU1-(1,2,3), FU2-(1,2,3)
2 CONTROL FUSE LITTLEFUSE CCMR-6 FU3-(1,2,3)
8 FINISH TOUCHUP PAINT SQUARE D PK49SP MCC
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Certificate of Calibration CALIBRATION SERVICES

WYAWICSCALCOM

"P
&
NAST. T hi A v Certifi Numb
o e (INTEQRITY iz

EVANSVILLE 1IN - p 8128005900 - (8l 402478 Page 1 Of 3
Customer: ftem; Fluke 787
Altek inc. Serial / 1D Number: 6900052
1603 East Broadway Calibration Location:
1603 East Broadway ICS Laboratory 0 Customer Site
Temperature: 236°C
Contact / Reference: Karl Koch Relative Humidity: 38.8 % RH
Condition Received: Date Received: 6/17/2013
In Tolerance [J out of Tolerance ] moperatie Calibration Date: 6/17/2013
Returned Condition: Calibration Due: 6/17/2014
In Tolerance L Limited Caiibration [] Reject Test Procedure: ISOP100 {T.0. 3358-4-1107-1)
Thia co¥iramon cerificyie dotoment) tareabiiny 1o 715 57, ety wheh resie the ks of et e scrusiieg b0 e fmteen stonal Systum of Unds (3, Tha Tenorisd ma st urarment rlits 88 i MCordnca Wi the 4T Feision of ASHHES: B540-1, BQ100T
el AMSITIOD, whare apofeable A st scouttcy rasia {TARI of 28 a3 s maintiaed waless other i A the report Ths Teltes by 1 e mEm RARntias ond msy fat e et mEoeDl o el hat era L L
Eﬂhrﬂmh-‘:nw “:_"mm l'v:w .-a:-‘ w:“u-.:-m VR e A 1% Thit DAITS! 1 Ikepriny CaNboason Sarices, ne Wipmy FIChIS May Cere et TA 1 2ATE DU 5 10derance e iy Caliteation Sernces, . armaEna

[ N.LS.T. Traceable Reference Standards and Measurement Equipment Used in this Calibration _|

ICS Asset # Model Calibration Due Trace Number
RS7100 Fluke 55004 Dec-13 593123
. 155121 Fluke B846A Jul-13 120702
| Item Specification Nominal Measured After Adj. i
DC Volts
+(0.1% of Reading + 1 Count) 360.0000mV 359.9
3.600000V 3.599
36.00000V 35.99
360.0000vV 359.9
S00.000V 8500

AC Velts @ 45Hz

+{1.2% of Reading + 4 Counts) 360.00mV 359.2
3.6000V 3.592
36.000V 35.92
360.00V 359.1
500.00V 300
93 el Marcus Church Calibration Technician
Certified By Name Function
ICSCCN-03
H-291




N.LS.T. Tracezable

TEAGRITY

Certificate Number

Certificate of Calibration CAUBRATION SERVICES 1306174494
WIIWICSCALCOM
EVANSVILLE IV - p. 8124011200 « LBIZ30I12472 Page 7 O‘F 3
| Item Specification Nominal Measured After Adj. _]
ACVolts @ 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
ACVolts @ 500 Hz
4{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
+{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)
@45 Hz 0.50000A 0.856
@400 Hz 0.90000A 0.800
@1 kHz 0.90000A 0.899
@ 2 kHz 0.50000A 0.855
Resistance
+{0.2% of Reading + 2 Counts) 150.000 0 1801
1.90000 kO 1.900
19.0000 kO 15.00
190.000 kQ 150.0
+{0.35% of Reading + 3 Counts) 1.20000 MQ 1.900
£(2.5% of Reading + 3 Counts) 19.0000 MQ 15.02
MNotes:
ICSCCN-03
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N.L.S.T. Traceahle
Certificate of Calibration

&

N T F \_;' R I TY Certificate Number

CALIBRATION SERVICES 1306174494

WARALICSCAL COM
EVANSWILLE, I + pB2.4CLIS00 « fBI2A0L247=

Page3of 3
Item Specification Nominal Measured After Adj. I
Freguency
£{0.005% of Reading + 1 Count) 100.00 Hz 100.00
1000.0 Hz 1000.0
10.000 kHz 10.000
Diode Test
+{2% of Reading + 1 Count) 2.000000V 2.000
OUTPUT
DC Current
+(0,05% of Full Scale) 4.0000 mA 4.0023
8.0000 mA 8.0026
12.0000 mA 12.0038
16.0000 mA 16.0048
20.0000 mA 20,0055

Notes:

ICSCCN-03
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MOTOR CONTROL CENTER

JDATE ISSUED:

8/12/2013

[CUSTOMER NAME: S&K EQUIPMENT JOB NO.:
JOB NAME: RICE LAKE PUMP STATION C1111121
MCC SECTION DESCRIPTION UL FILE #
1,1A [SERVICE ENTRY SECTION |G-709862
MCC SECTION DESCRIPTION UL FILE #
2,2A {MAIN CIRCUIT BREAKER SECTION {u-136407
MCC SECTION 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
3 EMPTY N/A
3M TR1 FEED BREAKER U-278, 845
30 UNIT HEATER FEED BREAKER U-278, 774
3Q SPARE FEED BREAKER U-278, 775
38 SPARE FEED BREAKER U-278, 782
3u EMPTY N/A
3W EMPTY N/A
MCC SECTION DESCRIPTION UL FILE #
4 MCC VERTICAL SECTION 4 U-136407
3A EMPTY N/A
4E EMPTY N/A
4 EMPTY N/A
am EMPTY N/A
40 EMPTY N/A
4U EMPTY N/A
MCC SECTION DESCRIPTION UL FILE #
5, 5A IPUMP #1 VERTICAL SECTION lu-339, 488
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MCC SECTION DESCRIPTION UL FILE #

6, 6A [PUMP #2 VERTICAL SECTION ~|u-339, 489
MCC SECTION DESCRIPTION UL FILE #
7,7A |[PUMP #3 VERTICAL SECTION jU-339, 487
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