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Project Summary and Functional Description

SO# 5429 — Harriman, TN — Christmas Pump Station

REVISION 1.0 1.1 1.2 1.3 1.4
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| Item | Qty. | Description ]

A 1 | Christmas Pump Station No. A-2 NEMA 1 gasketed Cutler Hammer Motor
Control Center that will operate on 480 volt, 3 phase, 4 wire, 60 HZ incoming
service.
To Include:
1 200 amp main breaker
1Q 260 power quality meter with transducer
3-phase voltage monitor
TVSS surge protector with circuit breaker
20 amp unit heater feeder breaker
15 HP wastewater pump circuit breakers, variable speed drives with 3-
contactor bypass, lights, switches and elapsed time meters
1 %2 HP sump pump circuit breaker, x-line motor starter, lights, switch
and elapsed time meter
1 18 circuit lighting panel
1 15 Kva lighting panel transformer
B 1 | Christmas Pump Station No. A-2 Control Panel that will monitor the wetwell
level and provide controls for two variable speed drives in a pump-down mode of
operation. This panel will operate on 120 volt, 1 phase, 2 wire, 60 HZ from MCC
panel board.
To Include:
1  NEMA 1 gasketed enclosure with back panel
120 VAC control power circuit breaker
Surge protector
Uninterruptable power supply
Model OI3000 operator interface module with interconnecting cable
“Alarm Silence” pushbutton for the customers remote horn
15 VDC power supply
12VDC/24VDC converter
Model 1S2-2 intrinsically safe transducer barrier
Model LC2000 logic controller with the following 1/O
1 - Analog input
3 - Analog outputs
10 - Digital inputs
4 - Digital outputs
Model 1S6 redundant float switch intrinsically safe barrier
Model CB1T sump float switch controller
Lot of output relays contacts
Lot of wire numbers
U. L. serialized label
Model A1000i breather kit
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C 1

Lot of field mounted equipment
To Include:
2 Model A1000i level sensing transducer with 60' cable and lower
sensing element (The second unit is a spare)
1 Model A1000i stainless steel suspension kit with 30' SS cable
2 Model S60 suspended float switches with weight and 60' cable

Siemens Water Technologies

5429S5YS001.doc

Page 3
11/25/08



| Jo | abed

8/8.121ZM 12 X ££"INd MOvE8'0313'9.L4/4STONIX04 0£d9E-Y NYW440H| |
098/.Z1ZM ZL X 0€ X 9€'HA-1'03713'914/45TONI/X08 d71Z10E€98-Y NVYWH40H| |

LO8YLEM d~1N '000LY % X514 WSSV HHLv3da 'ovd 1000882109 s04sn| |
999¥6Z1ZM ¥ Z2:00A ¥2 d/0'43LHIANOD 20-00'AddNS dMd G99Z£096 so4sn| L
0LL¥6ELZM DAA §2-5'01-9SI '8S1:03dS ddV'ASSY LOHD Z0009LEL09] SNIMNLOVANNYIN VOa| |
801 ¥6C.LZM DAA ¥2:2-2SI ‘8S1:03dS ddV'ASSY 1080 90005L€L09|  ONIENLOVANNYWN vOd| |
990¥62LZM 1190 "THINDD3dS ddV' ASSY 10HD 1000082109 SNIENLOVANNYWN vOd| |
Z6¥6.21ZM aon 2971d 39-¥0v8Iv-M1I sodsn| 1L
¥/06.212M 019 MO1S'Y 2/L-A 052 1AW AT IWIL'ASNA Z/1L-1aN| "ONI NNYINSSNE H3d000| €
L0Z8.LZLZM 9oep8ju| JojesadQ 000EI0 000£10-X11 so4sn| |
16184Z1ZM Js|josuog 01607 00027 LEL-00020TX1I so4sn| L
09,4212 DVYA0ZL'10D ALIHM'ALS LOTId/H1L3ANI LHD LEMBEAHMS 006 a34vNoS| |
YEGG.LZ LT WJd-v LNIVSHIAINNGYTE ININEL 8Z1¥¥0¢E LOVINOD XINIOHd| £
££GG.Z LT MY 01-9Z'A009 ININZ 9 TYSHIAINNM1E TNINHL Z20Ly¥0E LOVINOD XINJOHd| §Z
68€6/.Z1LZM OVADZ L 'DHS USSHAS 2189582 LOVINOD XINIOHd| |
LLEPLELZM A 0ZL diO'A 0ZL'M 0051:SdN L 0G5-2£99¥% 150 IHYMHIMOC]| |
¥2S.02LEM A0ZL0d L'V 0L'EMHE LOHD a3Idvnos| |
692.0Z.12ZM ASVLINIWOW AILYNIWNTII-NON'NLLE HSd'HOLMS ELHALHEMSL006 a 3I¥vnos| |
892.0Z LT DVA 021100 d3Y ' LOTId/HLOANI LHD LEHBEdNS 006 a 3dvnos| |
266902LZM ¥V 9'A 021 1d IT1ONIS ddNd NID'AVIIY 1619962 1OVINOD XINJOHd| |
106902 LZM DAd-O1 L4 83TV HM' THOD 6-LrS-€-¥1 PIETRERERECENERIIN
¥2890Z.LZM NIQ LNV 123131014034 £627095 LOVINOD XINIOHd| |
908907 LZM v 0E-A 009'DOMY 0€-01 TYSHIAINNMTE INWHL Z9£¥00¢E XINJOHd| 2
£0890Z LZM 70D MOVIEININ 2°01:3SN4M 18 ININYL L21¥00E XINJOHd| ¢
£9990Z LZM Y §'v d/0'0AA 2l d/0'AddNS dMd ZOHS-Z2£1d39 SNIWIIS| |
£9990Z.L2M ¥ 9:00A Z1-1d 319N0A' ddNd NID'AVIIY G£2.962 LOVINOD XINJOHd| €
299902.L2M Y 9:A 021:7d 319N0d‘ddNd NI9D'AV13Y 980.962 LOVINOD XINIOHd| |
09990Z.LZM 1d 1-00A 2L ADIYNINYTL-ddNd NID'AVIIY 9069962 €

LOVLINOO XINJOHd

Jaquunp |eusie

eN

1INV TOHLINOD NOILYLS dNNd SYINLSIHHD

‘awep [eusiely

STAZS]

-laquinp jo8foid

NL ‘NYWIHHVYH

aweN joaloid

60/¥e/LL

[elslel JO 1I'd WBO




L Jo | abed

E¥0V6ELEM A 087 00N INOQIIHS-HIND 1LND/LSId

NOILYHO4HOO NOLV3

uondposa,

T

moenueN

AT - ¥80LLLEM qUINN [BHRIEIN]|
H3LNID TOHLINOD HOLOW ENCEVICIEET
62¥S Jaquinp 108loid
NL ‘NYWIHYYH ‘awen josloid
60/vZ/1L [eusielN 1O |Ild WRO




| Jo | abed

£9€LLCLIMN 97 1409'dSNS LNW'ON 2 13A3THOIMS 19009€1 €08 QI4ILN3IOS HOHONY
c06¥LEM uoisuadsng a|qeD pue sdwe|) SSy0E 0001V

LLLZ6CLIMN L1dN Z X L:ZINNOW 0001 V-HOASNY.L 10008L¥109 Sa4sn

LOL¥6ZLEM #S1 00X 10001V-03dS ddV ASSY 1OHD €100566¢109 OI4ILNIIOS HOHONY

290¥62.LEM 09-ONISNOH 0001 V- 03dS ddv 'ASSY 10¥D U_n__._.Zm:Um HOHONY

m_._uaan

10! &.Ews_ :

I ASH - S80LLLEM

laguinn _m:m“ms_

IN3IWLIND3 A3LNNCW a13i4

ENEIIEIEET

6C¥S

laquinp yoaloid

NL ‘NYWIEHYH

‘aweN joslold

60/ve/L 1L

[eLaje

3O 1I'9d WRO




d3dAIAId NoLLYOITand




CB1T FEATURES

DATA SHEET

CB1T CONTROLLER (B300)

The CBIT is a single-stage controller
with high level alarm used in sewage lift
stations, high-rise building sumps, storm
water pumping stations, water reservoir
pump control, wastewater treatment
plants, and process and industrial control.
It has three output relays — two for pump
control (simultaneous operation) and one
non-differential high level alarm output.
The CBIT can work as the primary
controller with up to three float switches
to control one or two pumps. It is often

Pump-Down or Pump-Up

Used with normally open or normally
closed level sensors (our 9G, LS, etc.).
Compact

6" high x 3" wide x 4.5" deep

Versatile

Functions as a basic single pump control
plus high level alarm or fail-safe redundant
alarm/controller from a single level sensor.
Operator Convenience

Front panel LED’s show level sensor and
control output operation; 3/4-turn knob
sets off-delay timing period.

Heavy-Duty

Load contacts rated 10 amps @ 250 VAC.
Job connections are at clamp terminals
accepting one or two AWG #12-20 wires.

used as a high level alarm device and a
redundant, independent controller, using
only a single-level sensor. As a back-up sys-
tem for micro-processor or PLC-based
control systems, the CBIT is generally
independent of the primary control sys-
tem as far as alarming is concerned, and
its redundant control capability is wired in
parallel with the control circuit outputs of
the primary system, providing compre-
hensive back-up control.

Easy To Use

“Looks through” a window in a Power-
pack panel or wall-mounted housing.
Choice of Power

120 VAC or 12 VDC

Easy Wiring

Low 8 VDC on sensor circuits allows
open wiring.

Enclosure Options

Available with any standard NEMA type.

PDF Library No. 1984



DATA SHEET

CB1T CONTROLLER (B300)

DESCRIPTION PART NUMBER
CBIT sum#izﬁﬁmpfrcaﬁadant:&:)':i';trolldi'@?eh (no enclosure) (B300) . 60128001
Accessory: IS6 six-circuit intrinsic safety module 601316-02
120 VAC OR 120 VAC OR
12 VDC POWER 12 VDC POWER
1| 1 |
! =) HIGH HIGH L ) HIGH
AlCH Ses o1z T4 1 Vel ALARM L‘b\ 12 FH—b lEVEL
Tl | AlaRM g T Tsl | ALARM
PUMPS Yo o3 oI 13
—d Tz | DUAL Tz | oual
8]} PUMP B! PUMP
PUMPS ofie £ | conmeoL 'E'I: CONTROL

THE B300 FAMILY

COMPLETE CONTROL CAPABILITIES

CS-CBIT-DS-1200

CBIT Control providing ‘pump-down” dif-

ferential control (of two N.O. circuits in
unison) plus high level alarm (SPDT) using
three N.O. float switches.

The CB family of products provides a
cost-effective, reliable means of using float
switches or control logic inputs to control
pumps, valves and alarms. Each unit is
UL-approved and can be used as a
component of an Industrial Control Panel
requiring UL508 or 913 compliance.
These controllers are offered either as
basic control systems or built into
Powerpack™ panels specifically designed

1o meet exacting job requirements.

USFilter Control Systems offers a single,
high-quality source for everything from
simple level sensors to telemetry systems
to complex system control engineering
and software. Based in St. Paul, Minnesora,
USFilter Control Systems is part of United
States Filter Corporation, the leading global
provider of industrial, municipal and
residential water and wastewater treatment
systems, products and services. As a major
manufacturer/integrator with an extensive
selection of specialized product lines in the
areas of SCADA and telemetry, power
equipment integration, automation and
measurement, USFilter Control Systems
is uniquely positioned to provide cost-
effective, comprehensive solutions for
water, wastewater, and process control and
telemetry applications.

CBIT Control providing high level alarm
plus redundant duplex (in unison) “pump-
down” (timed OFF . . .up to 5 minutes)
operation of two pump control circuits.

The CB family of controllers is
supplied with on-board transient protec-
tion and 12 VDC power supply. The
controllers provide a low-voltage DC
output (<8 VDC) to the discrete level
sensors. If intrinsic safety is required, the
CB controller can be used in conjunction
with an IS6 Intrinsic Safery Barrier. The
on-board 12 VDC supply is capable of
powering the 1S6.

Control Systems

1239 Willow Lake Boulevard
Vadnais Heights, MN 55110
800.224.9474 phone
651.766.2700 phone
651.766.2701 fax

Wwww. mntra[sysfrm!. u{ﬁftc’?ﬁ com
© 2000 USFilter
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The CB1T is used in ...

* Sewage Lift Stations

* High Rise Building Sumps
* Storm Water Pumping Stations
* Water Reservoir Pump Control
* Wastewater Treatment Plants
* Process & Industrial Control

... to provide reliable primary/redundant
pump, valve and alarm operation.

The CBIT Controller works with one or more float
switches or similar control devices to provide;

Figure 1

Open Construction

Bulletin B300 = CB1T

Model CB1T
Pump and Alarm Controller
with Timed—Off
Redunda@ Control Mode

* Differential-level autommatic operation of a
pump or pumps; dual SPST-NO contacts
operating In unison; from two sensors.

* Non—differential abnormal-level alarm relay
contacts output; SPDT; from a single level

sensor input.

* Redundant single/dual pump control
responding to a single level sensor and
providing high level alarm relay output when
the sensor is level-activated and pump
control during that time and for a
0 to 5 minute adjustable time after the
high level sensor lowers,

120 VAC OR 120 VAC OR
12 VDC POWER 12 VDC POWER
1 |
. BT 5 CBIT 5
PR i J | HonH
LEVEL — > LEVEL
A oo 12 Ts| [ Aueu ot Tu o | Acar
6 . PLUS PUMP 6 .
PUMPS sdya L ] oo CONTROL 13 sl Moo
8| »PUMP 8| »PUMP
Fels 14 L[| conRoLs 1 controLS
] T8
Figure 2 Figure 3

Pump Control plus High Alarm

High Alarm plus Redundant Pump Control

CB1T Application & Function

The CB1T is used in single pump
control applications for its
differential-level control and its
non-differential high level alarm
operation.

It is also often used as a high
Tevel alarm device and a redundant,
independent control capability;
using only a single level sensor.
As such, it is generally

independent or the primary
control system as far as
alarming is concerned and
its redundant control capability is
wired in parallel with the control
circuit outputs of the primary
system.

The single level sensor alarm/
redundant-control use of the CBIT
is a practical, cost-effective and
easy-to-implement answer to the
pressing need for reliable
performance in the vital service of

municipal sewage pumping.

It is easy to Justify the
installation of a single level
sensor as an independent device in
a sewage 1ift station wet well if
it contributes, as this system
does, to the reliable performance
of the station. One might be
willing to install something
considerably more expensive in key
stations but with the CRIT and a
single float switch, the equipment

. continued on page 4 ..

PDF Library No. 2733 Rev.: Controller




Bulletin B300 - CB1iT

CB1T Features

PUMP-DOWN OR PUMP-UP
Used with normally-open or

normally-closed 1evel sensors;
(CECO 9G, LS, etc.)

COMPACT
6" high, 3" wide, 4-1/2" deep

VERSATILE

Functions as a Basic Single
Pump Control plus High Level
Alarm or Fail-Safe Redundant
Alarm/ Controller from a
Single Level Sensor

OPERATOR CONVENIENCE

Front Panel LEDs show level
sensor and control output
operation; 3/4-turn knob sets
off-delay timing period

HEAVY-DUTY

Load Contacts rated 10 Amps @
250 YAC Job connections are
at clamp terminals accepting
one or two AWG #12-20 wires

EASY TO USE

"Looks through" a window in a
Powerpack panel or wall-
mounted housing

CHOICE OF POWER
120 VAC or 12 VDC

FAMILY MEMBER

The small brother of the B300
- CB Family; CB1T, CB2A and
CB234 Controllers as well as
the CMC line of snap-track-
mounting units

UNDERWRITERS LAB
Built to UL508 Industrial
Control Panel Standards; can
be furnished by Consolidated
in a UL508 Industrial Control
Panel

EASY WIRING

Low 8 YDC on sensor circuits
allows open wiring

INTRINSICALLY-SAFE OPTION

Used with the 1S4 Module for
sensor operation in hazardous
areas

ENCLOSURE OPTIONS

Available with any standard
NEMA type

CB1T CONTROLLER
601280-01

e
- FOWER
e . sz :.

10 AMPS, 250 VAC,

Pump-Down Application:
Single Float High Alarm

with Redundant Control; Timed-0ff,

Figure 4

601280-01
i, zwme 1T JLANE
120 VA€ o ¥
I O
D
5 2o
; e
10 v
Figure 6 B-_-Lu ; HON—HOUSTIV.
e 3__'}" RELATY
ancums [T oo
E‘J—m RELAY

CB1T CONTROLLER

Pump-Down Application:
Three Floats shown with a

B400, 1S4 Intrinsically-Safe Barrier Module

for use in a Hazardous Wet Well.

g 2w, b W4 AP
120 vac W E
¥—{z
wo (B2
b (T
— CONTACTS RATED
10 AMPS, 230 YAC,
E}_-L-u cowmoL  MON=INOUCTIVE
A d B2 Lol
ancums | [5f—
i g

CB1T CONTROLLER

14, 2 WIRC
# Vg [

. 1/4 AP
SLO-BL0 »
o)

CB1T CONTROLLER
601280-01

PUMP{S) OFF Fs1

Pump-Down Application:

Figure 5

Three Floats giving Differential
Level Control plus High Alarm

HGH
LEvVEL
ALARM
CIRCUITS.

Pump-Up Application:

Three Floats giving Differential
Level Control plus High Alarm

Figure 7

Page 2




Bulletin B300 - CB1T

Basic-Pump and Alarm Controller
Specification

A complete level-responsive automatic pump and
alarm control system shall be supplied and
placed in successful operation under this
specification. It shall use direct-acting float
switches and a Bulletin B300, Model CBILT
Controller all as manufactured by Consolidated
Electric Company of St. Paul, MN 55107 USA.

The Controller shall be designed to UL508
Industrial Control Panel standards and be suited
for operation on either 120 VAC or 12 VDC. The
normal 120 YAC 11ine connection shall be fused
and furnished with transient protection, an
isolation transformer and a 12 VDC power supply.

The Controller shall provide connection for up
to three (3) level-responsive float switches.
Each float circuit input shall have an
indicating LED showing its operation and shall
be Controller-powered at 8 YDC. A fourth LED
shall show the operation of the control contact
outputs.

The four LEDs on the face of the Controller
shall be;

Control Contacts (ON)

High Level Alarm (ON)

Control Turn On (OH)

Control Hold (ON)

In addition, a 0 to 5 minute Off-Delay Timing
Adjustment shall be located on the face of the
Controller for convenient adjustment of an
optional Alarm/Redundant-Control capability.
This back-up operating mode shall be implemented
with a wire jumper on the terminal block. The
redundant mode shall allow the use of a single
levei-sensor as a high level alarm sensing
device and a redundant control mode of operation
with pump operation during a high alarm period
and also during an off-delay timing period after
the high level float switch has lowered
(following a high level condition).

The Controller shall provide ON/OFF, level-
differential contrel of one or two pumps
(simultaneous operation of two form A (SPST-NO)
contacts) as well as High Level Alarm transfer
of a form C (SPOT) contact on a non-differential
basis when the high level sensor is operated by
an abnarmally-high level condition.

The load centacts of the Controller shall be
rated to handle NEMA magnetic motor starter
control circuits (through "Hand-0ff-Auto" 3-
position selector switches) and be rated at 10
amps at up to 240 YAC. A1l job connections
shall be made at clamp/barrier type terminais
each accepting up to two AWG #12-20 wires.

The Controller shall be a standard catalog
product of a manufacturer regularly engaged in
automatic control systems and it shall be fully
integrated in the specific motor control
equipment package and NEMA type enclosure as
specified for this project. It shall be
accompanied with all necessary drawings and
instructions for its successful installation and
operation.

NOTE: In addition to the above specification,
call for the necessary quantity of the level
sensars selected on page 4 and also stipulate
which sensor mounting means is desired.

Redundant High Alarm/
Pump Control Specification

An independent high 1evel alarm and redundant
control capability with features as hereinafter
listed shall be provided in addition to the
specified primary control system. It shall be
powered by a 120 VAC circuit breaker (other than
the one powering the primary system) and use one
or more direct-acting level-responsive float
switches as described.

The independent alarm/control panel equipment
shall be designed to UL508 Industrial Control
Panel standards and shall incorporate a 120 VAC
input transformer with transient protection, a
fused primary and a DC power supply with 1imited
12 VDC to supply the level sensing float
circuit(s). The control shall be used here with
a single high level float switch arranged in the
wet well at a higher elevation than the normal
operating range of the primary control and
alarm. The float switch shall be mounted in the
wet pit in accordance with manufacturers
instructions or as shown on the plans. The
front face of the Controller shall incorporate a
High Level Alarm LED, a Control Turn-On LED, a
Control Hold LED, a Control Contacts LED and a
time adjustment with 2 0 to 5 minute range.

Upon the occurrence of a high level condition
sensed by the high alarm float, the High Level
Alarm red LED shall 1ight, a formC SPDT alarm
output contact circuit shall transfer to operate
the specified alarm devices and two (2) form A,
normal1y-open, redundant control (10 amp/240
YAC) circuits shall close to provide redundant
pump operation. These control circuits shall be
wired in parallel with the primary control
system two-wire control circuits tc provide a
redundant capability. As the level receeds from
the high Tevel float, the alarm contact shall
return to its normal state; however, the
redundant control contacts are to continue to
operate during the time period setting of the
off-delay timer., After that time interval

. (which is to commence following the lowering of

the high level float) the control relay contacts
are to re-open.

The Control Turn-0n and Control Hold LEDs and
circuitry allow two additional floats to be used
with the CBLIT to provide differential-level
automatic control in addition to the High Level
Alarm capability. When the differential level
pump control is in use, the High Level Alarm
circuitry is not generally connected to activate
the control circuits in the redundant mode here
described.

The redundant control/alarm capability shall be
completely integrated in the specified control
panel and system as described and in accordance
with all applicable codes and job requirements.

The Togic/relay assembly and level-sensing means
to perform the described functions shall be a
Bulletin B300, Model CBIT Controller and floats
as manufactured by Consolidated Electric Company
of St. Paul, Minnesota 55107 USA.

NOTE: In addition to the above specification,
call for the necessary quantity of the level
sensors selected on page 4 and also stipulate
which sensor mounting means is desired.

Page




Bulletin B300 - CBI1T

VADNAIS HEIGHTS, MINNESOTA 55110

Phone: 651 - 766 - 2700
Fax: 651-766 - 2701

Liquid Level Sensor(s) and CBI1T Application & Function (continued)
Mountmg Specs in the wet well is both economical and simple
enough to avoid the appearance of a lack of
(LS) Each float shall have molded polyethylene confidence in the primary system.
body, internal redundant polyurethane foam i
flotation, potted switch/cable connections and The providing of redundant control capability
fine-stranded AWG #18 cable with heavy-duty does not reflect adversely on the primary
synthetic rubber jacket in lengths as required control but rather addresses responsibly the
to run unspliced to the control panel. fact that some eventual failure or miss-
operation of some part of the primary control
system is likely to occur and the CBIT with its
(9G) Each level sensor shall be a stainless associated sensor and connections is an
g steel float flexibly supported by a three- economical and effective answer to the need for
_ conductor neoprene jacketed cable and having a "fail-safe" performance.
o mercury switch inside. The float and mounting
«w hardware shall be constructed of Type 316 The CBIT is the smallest of the B300 - CB Family
- stainless steel and the float shall be 5-1/2" in of automatic pump controllers; 6" Tong, 3" wide,
+ diameter. The mercury switch shall be connectd and 4-1/2" deep. A11 job connections are at
o across two conductors of the neoprene jacketed barrier/clamp type terminals each able to accept
@ type SO, #14 AWG cable, potted in epoxy (to one or two AWG #14-20 wires. The CB1T can be
®  prevent moisture wicking down the cable and supplied in a variety of NEMA enclosure types to
shorting out the switch) and shall be inserted, cope with a range of application environments.
with the end of the cable and neoprene jacketing It operates on 120 VAC power or can alternately
into the stainless steel tube where it shall be be operated on 12 VDC. The sensor circuits are
held in place by dual circular crimp. The cord Controller-powered at 8 VDC.
shall be fine stranded made especially for
underwater and heavy flexing service and shall Indicating LEDs show the operation of each level
be furnished with an additional neocprene jacket sensor circuit and the control relays. The off-
from the float to the point where the cable is delay timer adjustment is easily operated and
held in place by a stationary clamp tube. viewed on the front of the unit.
(A) PIPE MOUNTING OF SENSORS
The Contractor shall furnish, install and wire
the float switches as shown on the drawings.
The float switches shall be mounted to a 1" pipe
utilizing all stainless steel float switch
mounting hardware. The 1" pipe shall be
attached to the wall of the well with two
(aluminum) (stainless steel) pipe mounting
clamps located near the top of the pipe.
3
= (B) CABLE/ANCHOR MOUNTING OF SENSORS
— The Contractor shall furnished, install and wire
- the float switches as shown on the drawings.
The float switches shall be mounted to a
2 stainless steel cable/weight kit utilizing all
O stainless steel float switch mounting hardware
- for suspension in the wet well. The stainless
o steel cable/weight assembly shall be suspended
= from an eyelet in the top slab of the wet well.
%]
(C) INDIVIDUAL SUSPENSION OF LS SENSORS
USING WEIGHT KITS
The Contractor shall furnish, install and wire
the float switches as shown on the drawings.
The float switches shall be individually
suspended in the wet well with weight kits. The
float switch cables shall be suspended from a
cable rack mounted to the top slab of the wet
well.
L
Terminal side of CB1T Controller
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STATEMENT OF LIMITED WARRANTY

The limited warranty applicable to the IntraLink products is set forth in Siemens Water Technologies standard terms of sale,
that are made applicable to the purchase of these products.

INSTALLATION AND HAZARDOUS AREA WARNINGS

These products should not be used to replace proper safety interlocking. No software-based device (or any
other solid-state device) should be designed to be responsible for the maintenance of consequential
equipment or personnel safety. In particular, Siemens Water Technologies disclaims any responsibility for
damages, either direct or consequential, that result from the use of this equipment in any application.

All power, input and output (I/O) wiring must be in accordance with Class I, Division 2 wiring methods
and in accordance with the authority having jurisdiction.

WARNING — EXPLOSION HAZARD — SUBSTITUTION OF COMPONENTS MAY IMPAIR
SUITABILITY FOR CLASS 1, DIVISION 2.

WARNING - EXPLOSION HAZARD — WHEN IN HAZARDOUS LOCATIONS, DISCONNECT
POWER BEFORE REPLACING OR WIRING MODULES.

WARNING — EXPLOSION HAZARD — DO NOT DISCONNECT EQUIPMENT UNLESS POWER
HAS BEEN SWITCHED OFF OR THE AREA IS KNOWN TO BE NON-HAZARDOUS.

Note: All information in this document applies to the LC2000, except where otherwise noted.
Refer to the IntraLink Toolbox software online help system for detailed product
specifications and configuration settings.

Last Revision: December 2008



Section 1 Overview

The LC2000 combines on-board 1/0 with a state of the art logic controller. The LC2000 was
developed specifically for smaller remote applications in the water and wastewater industry. This
innovative controller combines robust technologies and an open architecture to produce a cost
competitive, feature rich solution that is ideal for use in remote control applications. The LC2000
includes a high performance CPU, multiple RS232 ports, an RS485 port, an Ethernet port, and 26
points of on-board 1/O (both discrete and analog). An optional, user-friendly operator interface
may be added to provide a window into the process. The local operator interface uses both text
and graphics to allow an operator to view process data, change setpoints, view/acknowledge
alarms, view alarm history and view historical trends

I/O overview

The LC2000°s on-board I/0 includes 12 discrete inputs, 8 discrete outputs, and 6 analog inputs.
I/O can be expanded up to 250 points using the Ethernet I/O family of modules. The Ethernet 1/0
modules can be connected to the LC2000 via its Ethernet port or via its RS485 port.

Operator Interface Overview

The OI3000 (optional) is 128 x 64 pixel, backlit, graphical display coupled with an ergonomic 20
key keypad. The operator interface allows the user to view process data, change setpoints,
view/acknowledge alarms, view alarm history and view historical trends. Together with a door
switch, the OI3000/LC2000 can provide an effective intrusion detection system. The OI3000 is
connected to the LC2000 through serial port D. The operator interface is configured using
IntralLink Toolbox software. Please refer to the OI3000 Users Manual and IntraLink Toolbox On-
line Help for more details.

IntraLink Toolbox Overview

IntralLink Toolbox software is used to program, configure, and troubleshoot LC2000 and LC3000
systems. The software runs a PC with current Windows operating systems. IntralLink Toolbox
allows the users to create stations, configure I/O (both Panel I/O and Ethernet 1/0), setup
communications, configure the OI3000 display. configure alarms, configure trends, and program a
control strategy. 1SaGRAF is an industry standard IEC 61131-3 compliant programming language
used to implement control algorithms in the LC2000. 1SaGRAF supports all five IEC 61131-3
languages including ladder logic and function blocks. IntraLink Toolbox contains specialized
water and wastewater function blocks enabling consistently implemented, advanced control
strategies. IntraLink Toolbox supports local connections to the LC2000 via the Ethernet or RS232
ports or remote connections via dial-up modem or network.

Section 1 Overview -3- LC2000 Users Manual Rev C.doc



Typical system diagram
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Section 2 Installation

The LC2000 controller is normally snapped onto DIN rails fastened to a sub-panel. However the
LC2000 can also be surface mounted using the mounting holes located on two corners of the case.
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Section 3 Power

The LC2000 controller accepts power from an external DC power source of 10-30 VDC. Unlike
the LC3000, the LC2000 does not have internal battery handling circuitry. An external battery
handling device must be used to charge the battery and provide seamless transfer when line power
fails.

Section 3 Power 5



Section 4 On-board IO

The LC2000 comes with integrated discrete and analog 1/0O on board. Wiring for the on-board I/0
should be based on the wiring diagram shown in Figure 4.1. A hardware summary for each type
of I/O is described below. Further details on the features available when using the on-board I/O
can be found in the on-line Help system found in IntraLink Toolbox software.

Discrete Inputs

There are twelve discrete inputs on the LC2000. These inputs may be wired for sourcing or
sinking by setting the DI return jumper in the module’s base. An input counting feature uses
analog input registers to accumulate the number of positive transitions of each input. Positive DC
voltage must be applied to an input to indicate an ON condition. All channels are referenced to a
common return or supply, which is connected to the negative side (ground) or positive side (DC+)
of the DC power source. One wire from each sourcing field input should be bussed together and
connected to terminal 17 (DC+). One wire from each sinking field input should be bussed
together and connected to terminal 18 (DC GND). Refer to the wiring diagram, Figure 4.1. Set
the DI return jumper inside the wiring base to match the wiring configuration of the inputs
(sinking or sourcing).

Discrete Outputs

There are 8 discrete outputs integrated on the LC2000. The discrete output channels each provide
up to 1 Amp DC to power the relay or other loads. A single terminal is provided for each output
channel. All outputs are powered from the DC power terminal. All channels are referenced to a
common return, which is connected to the negative side (ground) of the DC power source.

Analog Inputs

There are six 4-20 mA analog inputs on the LC2000. The inputs provide 16 bits of resolution for
precision analog measurements. A single input terminal is provided for each measurement
channel. Care must be taken to provide a suitable ground and/or isolation for these single ended
input circuits. Precision 100 ohm current shunts, beneath the hinged access door in the wiring
base, pass current and maintain loop integrity, even if the plug-in logic module is removed. Each
analog channel has built in current protection circuitry, such that each channel open circuits before
any circuit damage will occur.

Section 4 On-board 1/0 6
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Section 5 Communications
The LC2000 controller has 4 communication ports:

s RS485 Port

e RS232 Port D (Display port)
e RS232 Port A

e Ethernet Port

RS485 Port

This port provides an RS485 (2-wire, half duplex) connection to Ethernet I/O modules, RTU I/O
modules, and other equipment. Four terminals (signal GND, 485+, 485-, termination) are
provided. Generally + is connected to + and — to — between units. However, since there are no
standards for RS485 terminal designations, + may need to be connected to — and — to + in some
cases. No damage will result if you connect incorrectly. It is highly recommended that signal
ground be connected to an appropriate ground (if available) between all RS485 units. Make sure
to use a good quality communication cable with three conductors (twisted is preferred) plus a
shield. To prevent ground loops, the shield should be connected to chassis ground on only one
end of any cable run.

The LC2000 has RS485 termination components (150 ohm resistor and 0.1 uF capacitor
connected in series) already inside. To terminate your RS485 network tie the *“T™ terminal to the
RS485- terminal. Use the same type and size conductor as that used for the RS485 — connection.
It is recommended that both end stations of your RS485 network be terminated. Avoid
terminating more than two stations.

On a RS485 2-wire network, a pair of bias resistors (1K ohm typically) acting upon the
transmit/receive wire may be required. If bias resistors are not present, the receive inputs on some
RS485 devices may react to noise on the floating wires. The bias resistors will force the
transmit/receive lines to a known (non-floating) state when none of the RS485 devices are
transmitting data. Some RS485 devices have bias resistors built in, which can be enabled through
DIP-switches or jumper settings. Make sure there is only one pair of bias resistors acting upon the
network. If your network is entirely made up of IntraLink family of devices, then bias resistors
are not necessary.

Section 5 Communications 8



Display Port (Port D)

The display port on the LC2000 is normally used to connect to the OI3000 Operator Interface.
However, if an OI3000 is not used, this port may be used as a general communications port. This
port is a four wire RS232 port providing RTS, RX, TX, and GND. If the port is being used to
connect an OI3000, DC+ (terminal 17) is used and RTS (terminal 14) is not used. Refer to the
Communications Port Diagram on the following page for exact pin out details. Refer to the
0OI3000 Users Manual for more details on the operator interface.

RS232 Port B

RS232 port B interface is a RJ45 female connector. This port may be used as a programming port
or as a means to connect to a radio or modem. The pin-outs follow the EIA/TIA 561 standard
(See Communications Port Details Diagram for pin outs). The ports are generally used in
conjunction with a DB9 (or DB25) to RJ-45F adaptor and an RJ-45 male to RJ-45 male straight-
through wired patch cable to make a connection between the LC2000 and another communication
device.

Ethernet Port

The Ethernet port is a 10/100BaseT, auto-detecting and auto-crossover Ethernet port. This means
the port will auto-detect speed and will work with either a straight-through or cross-wired Ethernet
cable. A standard shielded RJ-45 female connector is provided. Refer to the Communications
Port Diagram on the following page for pin-out details. The port has a fixed, unique MAC
address. The port’s IP address is viewable through the O13000 Operator Interface and can be set
with Intral.ink Toolbox software. Refer to Intralink Toolbox software on-line help for details.

Section 5 Communications 9



Communication Port Details

System Port Ethernet
RS232 Port B 10/100 Port
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Control Systems
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Port B, RJ45 Female (RS232 DTE):
Pin 1: RI/DSR (in)

Pin 2: DCD (in)

Pin 3: DTR  (out)

Pin 4: GND

Pin 5:RXD (in)

Pin 6: TXD (out)

Pin 7: CTS  (in)

Pin 8: RTS  (out)

Ethernet, RJ45 Female (10T/100T Auto uplink):

Pin 1: TX+
Pin 2: TX-
Pin 3: RX+
Pin 6: RX-

Section 5 Communications
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Section 6 Technical Specifications

Here are the technical specifications for the L2000 controller.

General Details

Microprocessor

Industrial PowerPC (32 bit data bus)

Operating System

Embedded Linux

Number of unique stations addresses

16.000 (IntraLink Open) or 247 (Modbus)

Dynamic memory (for program execution,
dynamic variables, dynamic file system etc)

16 Megabytes

Flash memory (Linux OS, program storage, file
system)

16 Megabytes

Non-volatile RAM (datalogging)

512K bytes (battery backed, rechargeable
Lithium)

Battery backup time/life

1 year/10 years

Real time clock resolution

10 ms

Real time clock accuracy

+/- 15 seconds per month

On board 1/O 26 (12 DI, 8 DO, 6 Al)

I/O Expansion Ethernet I/O, RTU I/O up to 256 points
Maximum virtual I/O registers 256 of each type

Datalogging Internal datalogging

Programming Language

1SaGRAF (IEC 61131-3 compliant)

Languages supported

Ladder logic, SFC, function block, instruction
list, structured text

Communication capabilities

Master, slave, peer-to-peer, report on exception,
store and forward

Communication media supported

Ethernet, dial-up telephone, leased line,
UHF/VHF radio, spread spectrum radio,
wireless Ethernet, fiber optic and more

CPU Watchdog

CPU automatically resets if error is detected;
status LED flashed error code

Communication watchdog

Settable timeout and output action (freeze or
force off)

Heartbeat watchdog

Settable timeout and output action (freeze or
force off)

Ethernet Details
Ethernet media 10/100BaseT (auto-detecting)
Connection RJ-45 Female (auto cross-over)
Isolation 1500 Volts RMS 1 minute (60 Hz)
Message response time (typical) 5 ms
Diagnostic LEDs Link activity and speed

Protocols supported

TCP/IP, ARP, UDP, ICMP, DHCP,
Modbus/TCP, IntraLink Open

Address

Unique MAC with static or DHCP assigned IP
address

Section 6 Technical Specifications
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Port speed

300 to 115,000 baud

RS232 Port B

RI-45 (TD, RD, CTS, RTS, CD, DTR, DSR/RI,
GND)

RS232 Port D (display port)

Screws (TD, RD, RTS, GND)

RS485 Port

Screw terminals (GND, 485+, 485-,
termination) (2-wire half-duplex)

RS485 network

Up to 32 stations

RS485 distance

Up to .5 miles

Protocols (Master & Slave)

Modbus (RTU & ASCII), IntraLink Open,
Microcat (9500 & 9700), PLTU, DF1, CECO

Diagnostics LED (each port)

Transmit data, Receive Data

Flow control

Hardware (RTS), software (XON/XOFF)

Guaranteed ON Voltage 9 VDC

Maximum Voltage 30 VDC

Guaranteed OFF voltage 50 VDC & 1.5 mA

Input Resistance 10K ohms

Input Current @ 24 V 3 mA

Filtered ON/OFF delay 25 ms (20 Hz max counting rate)

Fast ON/OFF delay 4 ms (100 Hz max counting rate)

Count rate 10 kHz on channel 1 (see above for others)

Discrete Outputs
Maximum Output per Channel 1A

Maximum Output per Module 8 A

Maximum Off-state leakage 0.05 mA
Minimum Load 1 mA

Inrush Current 5 A (100 ms surge)
Typical ON resistance 0.3 ohms

Typical ON voltage (@ 1A) 0.3 VDC

Analog Inputs

A/D Resolution 16 bits

Full scale accuracy

+/-0.1% (@ 20° C)

Span and Offset temp coefficient

+/- 50 ppm/degree C

Input impedance

100 ohm

Current protection

Self resetting fuse

DMRR

66 dB @ 50/60 Hz

Environmental Details

Temperature -40 to 70 C (-40 to 85 C storage)
Humidity 5% to 95% RH (non-condensing)
Flammability UL 94V-0 materials

Electrical Safety UL 508, CSA C22.2/14, EN61010-1

(IEC1010), CE

EMI emissions

FCC par 15, ICES-003, Class A; EN55022;
EN61326-1; CE

Section 6
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EMC Immunity EN61326-1 (EN6100-4-2,3.4,6); CE

Surge Withstand IEEE-472 (ANSI C37.90), EN61000-4-2.4
Vibration IEC68-2-6

Hazardous locations UL 1604, CSA C22.2/213, Cenelec EN50021
(Class 1, Div 2, Groups A, B, C, D) Zone 2

Packaging Lexan packaging

Mounting DIN rail (EN50022) or direct to panel

Size 4.75"L x 3.83"W x 4.13”H

Weight .73 lbs.

Section 6 Technical Specifications 13




Section 7 Troubleshooting and Service Information

Local Diagnostics

Local diagnostics can be performed through either RS232 serial port or Ethernet, even while the
LC2000 is responding to messages on other ports. IntraLink Toolbox software can be used to
access internal diagnostics and display the status of I/O registers. Refer to the software’s on-line
help for details. The OI3000 can display a limited set of controller diagnostics. Refer to the
0OI3000 Users Manual for details.

Status LED

The status LED on the LC2000 indicates its operational status

ON: The LC2000 is operating properly

OFF: There is no power to the LC2000 or service is required

Fast Blink: This may occur when the LC2000 is being reset, or firmware is
being downloaded from Intralink Toolbox software.

Slow or periodic blink: This indicates that the internal watchdog has detected a problem.

Try clearing memory and reloading the project using IntraLink
Toolbox software.

LC2000 Memory
The LC2000 has non-volatile (battery free) memory for storing configuration data from Intral.ink
Toolbox.

The LC2000 also has battery-backed memory for storing program variables and logged data. The
battery is a re-chargeable lithium cell that is kept fresh by the power circuitry on the controller.
The memory retention period for an un-powered controller is at least 6 months at room
temperature. The retention time will be shorter at high temperatures. The life expectancy of the
lithium battery is at least 10 years.

Section 7 Troubleshooting & Service Information 14



Product Support

To obtain technical support or service for Control Systems products, contact your local Siemens
Water Technologies, Control Systems representative. For factory support contact Siemens Water
Technologies, Control Systems and ask for technical support. Our phone numbers are:

Phone: 1 (800) 224-9474
Local: (651) 766-2700
Fax: (651) 766-2754
Email: controlsystemssupport.water@siemens.com

Our mailing address is:
Siemens Water Technologies

1239 Willow Lake Blvd
Vadnais Heights, MN 55110

Product Service
The warranty for this product was stated previously in this manual, on page 1.
For product service outside the warranty, contact your local Siemens Water Technologies

representative. For more information on Control Systems parts replacement, contact the factory
directly at 1-800-224-9474 and ask to speak with a customer service representative.

Section 7 Troubleshooting & Service Information 15
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Product Spedfication-1262
Intralink Ethernet I/O
Analog Inputs and Outputs

US=:s==

CONTROL SYSTEMS

1239 WILLOW LAKE BOULEVARD
VADNAIS HEIGHTS, MINNESOTA 55110
651 - 766 - 2700 Fax: 651 - 766 - 2701
www.control systems.usfilter.com

B When you need a mix of 4-20 mA analog inputs and outputs at the same location
M Single compact solution for small stations

M [owest cost for small analog applications

B Input/output combination is ideal for control

B May be expanded with Remote RS485 I/O

Part Number Description Application |
ILK-AISAO4-BE Analog Inputs and Outputs Intralink Ethernet I/O ]
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4 4-20 mA Outputs
Electrical Specifications

Number of
Ethernet I/0 nodes

Number of analog inputs 8
Analog input range 4-20 mA

Analog input resolution

16,000

14 bits (0.01%)

Analog input characteristics

Same as ILK-AI-16-BE

Ethernet port
on each module

10BaseT at 10 Mbps

Number of analog outputs

4

Qutput range

4-20 mA

D/A resolution

16 bits (less than 1pA)

Protocols supported

TCP/IP and UDP/IP
with Modbus or

Full scale accuracy (@20°C)

+/- 0.02%

Span and offset temp. coefficient

+/- 50 ppm per °C typical

USFilter Open
Number of I/O 512 with
per node R5485 expansion

Max. output settling time (to 0.05°s)

5 mS

Required user supplied voltage 10-30 VDC
Load resistance range

(@ +24 VDC supply) 0-750 Ohms
Short circuit protection Current limiting
Fastest scan rate (all channels) 5mS

Required supply voltage 10-30 VDC

(0.75 watt typical)

USF:iiz=s
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Product Spedfication

Environmental Specifications

Intralink Ethernet I/O - Analog Inputs and Outputs

Operating temperature range -30 to 70°C
Storage temperature range -40 to 85°C
Humidity (non-condensing) 5 to 95%

Flammability (module plastic)

UL 94V-0 materials

Electrical safety

EMI emissions

FCC part 15, ICES-003, Class A; EN55022

EMC immunity EN50082-1 (TEC801-2, 3, 4)
Surge withstand IEEE-472 (ANSI C37.90)
Vibration IECG68-2-6

Hazardous Locations

UL 1604, CSA C22.2/213-M1987
(Class I, Div. 2, Groups A, B, C, D)

Physical Specifications
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STATEMENT OF LIMITED WARRANTY

The limited warranty applicable to the Ethernet 1/0 products is set forth in Siemens Water Technologies standard terms of sale, "
that are made applicable to the purchase of these products.

INSTALLATION AND HAZARDOUS AREA WARNINGS

These products should not be used to replace proper safety interlocking. No software-based device (or any other solid-state
device) should ever be designed to be responsible for the maintenance of consequential equipment or personnel safety. In
particular, USFilter disclaims any responsibility for damages, either direct or consequential, that result from the use of this
equipment in any application.

All power, input and output (I/O) wiring must be in accordance with Class [, Division 2 wiring methods and in accordance
with the authority having jurisdiction.

WARNING — EXPLOSION HAZARD — SUBSTITUTION OF COMPONENTS MAY IMPAIR SUITABILITY FOR CLASS
1, DIVISION 2.

WARNING — EXPLOSION HAZARD — WHEN IN HAZARDOUS LOCATIONS, DISCONNECT POWER BEFORE
REPLACING OR WIRING MODULES.

WARNING — EXPLOSION HAZARD — DO NOT DISCONNECT EQUIPMENT UNLESS POWER HAS BEEN
SWITCHED OFF OR THE AREA IS KNOWN TO BE NONHAZARDOUS.

Note: All information in this document applies to Ethernet I/O modules, except where otherwise noted.
Refer to the IntraLink Toolbox software online help systems for detailed product specifications ~’
and configuration settings.

Ethernet I_O Users manual ver3.doc Last Revised: December 2008
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Section 1

General Information

This manual will help you install and maintain Ethernet I/0 and RTU 1/0 modules. In summary,
wiring for power, communications and I/O is connected to each module’s base. Then, setup
choices are entered using the IntralLink Toolbox software and the system will be ready to run.

These general specifications apply to all Ethernet 1/0 modules. More detailed product
specifications may be found in the online help system of the IntraLink Toolbox configuration
utility.

Supply Voltage 10 - 30 VDC, 1.2 Watt typical per module
(48 mA @ 24 VDC - varies by module and load).
RS485 Expansion Connect up to 32 RTU I/0O modules, Ethernet 1/0
modules or Modbus devices using RS485
Ethernet Isolation 1200 Volts RMS (for 1 minute)
Operating Temperature -30to 70 °C
Storage Temperature -40to 85 °C
Humidity 5 to 95% (non-condensing)
Protocols Supported Modbus /TCP, IntraLink Open

Ethernet modules can be powered from the same DC source that is used to power your I/O
devices. No separate power supply is required. Typically, 10 to 30 VDC power is applied to
terminals 24 and 25 on the base of each module.

General Information
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Section 2

Configuring Ethernet I/O

Ethernet I/O modules must be properly configured. The modules are configured with IntralLink
Toolbox and then downloaded. The configuration information is stored in non-volatile memory in
the module’s base. There are two ways to download the configuration information; directly via
Ethernet or via an Ethernet /O Setup module.

An Ethernet I/O module can be downloaded by directly connecting the Ethernet I/O module to the
Ethernet port on your PC. You must use a crossover cable when direct connecting. The module is
configured via IntraLink Toolbox and then downloaded using Toolbox. See IntralLink Toolbox on-
line Help for more details. Note that you may encounter difficulties when using the Ethernet
download method to initially configure a module. If you cannot download the module using this
method, use the RS232 Setup Module.

The RS232 Setup Module (ILK-232-SETUP-R) is recommended to initially configure each
Ethernet I/O module. To use the setup module, simply unplug the Ethernet module from its base and
insert the setup module into the base.

Note: Ethernet and Remote I/O “smart bases™ allow hot swap of live modules -- an exclusive
feature that makes it permissible to configure Ethernet and Remote I/0 modules in live
systems.

The Ethernet I/O module configuration you created using the IntraLink Toolbox program will be
written into permanent memory in the module’s base. When the Ethernet module is reinserted into
its base, the module will find and upload the configuration information, instantly configure itself
and begin scanning 1/0.

Once an Ethernet I/O module has been configured with an appropriate station address and 1P
address (Ethernet only), modified configuration data can be downloaded through the Ethernet port
or RS485 port into the module base.

More information on the Remote 1/0 Setup Module can be found in the online help system of the
IntraLink Toolbox.

Connect the setup module to your Windows PC using a standard null modem cable. Only the
transmit (TD), receive (RD) and common return (GND) signals are actively used. The RS232 port
on this configuration tool is electrically isolated to protect your computer in the event of field
wiring errors. The setup module runs on the DC power connected to terminals 17 and 18 of the
module base it is plugged into. No other connections are required. (I/O wiring can be left
undisturbed.)

This module always communicates to the host PC at 9600 baud, with no parity and eight data bits.
Be sure to select “Use Setup Module’s Settings™ as the communication device selection in the
IntraLink Toolbox program.

Every Ethernet [/O module has a number of LEDs. These LEDs can be useful for system
diagnostics. These LEDs can be observed in the following states:

Configuration Tools 4



I/O Module

Status LED

Status LED

Wink Feature

ACT/LNK
LEDs

Section 2

On, with a quick “OFF” BLINK (1.9 seconds ON, .1 seconds OFF) - The module is configured
and fully operational, but has not received a valid request from the host for a time longer than the
specified time out period. A communication time out has occurred.

Full ON - The module is configured, fully operational, and has received communication from the
host device before the timeout period expired. This is the desired LED indication during system
operation.

HALF BLINK (1 second ON, 1 second OFF) - The module is not adequately configured and
requires a download from the IntraLink Toolbox program.

Full OFF - There is no power to the module, or the status LED is being turned off intentionally by
the IntraLink Toolbox program during the module loading operation.

Off, with a quick “ON” BLINK (1.9 seconds OFF, .1 seconds ON) - The module failed self-test
at initialization. It will not attempt communication and should be replaced.

The “Status™ LED of an I/O module can be intentionally winked (10 blinks/ second) by the
IntraLink Toolbox program to visually identify the module when other modules are present.

The activity (ACT) LED on an Ethernet 1/0 module will flicker anytime there is traffic on the
Ethernet network, regardless of whom the network messages are intended for. The link (LNK)
LED will be ON whenever a valid link to another Ethernet device is detected.

The best troubleshooting tools for Ethernet 1/0 modules are the Status, ACT, and LNK LEDs on
each module. Each Ethernet Status LED indicates the health of the module and also the status of
communication from the host device. Note that an Ethernet I/O module does not send a reply in
response to a Wink command.

Configuration Tools 5



Section 3

ILK-DIBDO8

Overview

Wiring and
Jumpers

TPO Feature

/O Registers

Discrete I1/O Modules

ILK-DISDOS8-BE
ILK-DI-16-BE

8 Discrete Inputs and 8 Discrete Outputs
16 Discrete Inputs

This module provides one terminal for each input or output channel. All inputs may be wired as
sourcing or sinking. Qutputs are wired in a sourcing (power switching) configuration only. An
input count feature uses analog input registers to accumulate the positive transitions of each input.
More information can be found in the on-line help in the IntralLink Toolbox program.

Number of Channels 8 discrete inputs, 8 discrete outputs (ILK-DISDOS only)

Input Voltage Range 12/24 VDC/VAC
Input Current @ 24 VDC 6.7 mA
OQutput Voltage Range 10-30 VvDC

Maximum Count Rate 100 Hz (6000 / minute) each input, plus selectable 2KHz

(120,000 / minute) mode for input 1 only

One wire from each sourcing field input should be bussed together and connected to terminal 17
(DC +). One wire from each sourcing field output and/or or sinking field input should be bussed
together and connected to terminal 18 (DC GND). Refer to the wiring diagram below. Set jumper
W1 to match the wiring configuration of the inputs.

Time proportioned outputs pulse ON and OFF with a duty cycle proportional to an analog value
stored in an analog output register. TPO outputs are a low cost way to get smooth proportional
control of heaters and other process variables. Typically, TPO analog output registers are assigned
to the output of PID or other control logic in an IsaGraf or other program. Use the IntraLink
Toolbox software to set pulse cycling as fast as 10 mS or as slow (many minutes) as your system
dynamics require. Each output may be configured as a TPO or ordinary discrete output.

Function Intralink Open Registers Modbus Registers
Discrete Inputs X0 -X7 10001 — 10008
Discrete Outputs YO-Y7 00001 — 00008
TPO Values AY0-AY7 40001 — 40008
Counter Inputs AX0 - AX7 30001 — 30008

DC Inputs,

[©]

] DC Power Input

—H Bose ¥

(High Density Wiring)

& GND DC+
Sourcing DC Outputs Equivalent DC Input Circuits Equivalent DC Output Circuit
TN | @15 — I - (Sourcing only)
| P ———— L oc+ | @17 ;—@—A—é = : pec+
Etnernet | DOUTE| D16 b | Sourcing
. 't © input
i Eﬂisil B DOUT? | D15 TrSwilr_hcs Soiid Stote Lood
DoUTE| @D 14 - + Jumper Switch fo,
pouTE| D13 frm Leoed s I | I | -
| pupticate DoUT4| @12 Com Te GNO * e
| Terminals DOUT3 | @ 11 A
!25(2); GND oouTz| @10 O R =
|24 @[ pc+ pouT1| @ 9 To GND N
| DINE | D B g
RS485 tc ow? @ 7 | oD
RemoteTRAK |/0 DNE | @ 6
= —L_ input 2
23 (T2 DINS | @D 5 I (Sourcing} _ 5 | Sinking
2207 ome | @ 4 taerr UL input
P S ond (@ 3 | £ o i ;-..,‘% omi 9 Switches
20Q@ (485 + DINZ | @ 2 I(scur':m;; il
19 (@ 485 Gnd omN1 | @D 1 — —REF
+

O

Connect Up to B8 DC Inputs
ond B DC Outputs
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ILK-DI-16

Overview

Wiring and

Jumpers

1/0 Registers

ILK-DI-16-BE High Density Discrete Input Module

This module provides sixteen input channels. Inputs may be wired as all sourcing or sinking. An
input count feature uses analog input registers to accumulate the positive transitions of each input.
More information on this and other features can be found in the on-line help supplied with the
IntraLink Toolbox program.

16 discrete inputs (connected to a common source)
12/24 VDC/VAC
6.7 mA

Number of Channels
Input Voltage Range
Input Current @ 24 VDC

Positive DC or AC voltage must be applied to an input to indicate an ON condition. All channels
are referenced to a common return or supply, which is connected to the negative side (ground) or
positive side (DC+) of the DC power source. One wire from each sourcing field input should be
bussed together and connected to terminal 17 (DC +). One wire from each sinking field input
should be bussed together and connected to terminal 18 (DC GND). Refer to the wiring diagram
below. Set jumper W1 to match the wiring configuration of the inputs.

Modbus Registers
10001 - 10016
30001 - 30016

Intral.ink Open Registers
X0—X18§
AX0-AXI15

Function
Discrete Inputs
Counter Inputs

— - DC Power Input
(O] DC Inputs : " fu
GND DC+ Equivalent DC Input Circuits
GND | (D18 | DC+
—— oc+ (@17 r@j -
urcin
Ethernet | DIN1E | @16 GND % ?:pUtg
10BaseT DINIS | @15 T T Switches
e DIN14 | D14 + - e |
w1l
DIN13 | D13 ] | 18kn3  DINA I
Duplicote CN12 | D12 Cl_;mn::‘. Up ¥
Terminols DINTT|@ 11 [to 16 Inputs — —REF
25 @[ onp | DINIO| @10 |
1 N g | Sourcing
24Q | DINg | (D 9 input 2 DC+
DINB |@ B —2
RS485 to onN7 (@ 7 I s
RemoteTRAK 1/ DINE | @ 6 —-—
23 [72 ] DIN5 |@ 5 | e 4} Sinking
22 (M | DIN4 |@ 4 Sourcing ot Input
4-——{ [ tost i
o T if: Q| Switches
20 |48s + DIN2 | 2 ]
e : % 1 i
19 @ [485 Gnd DIN' | @ 1
= okl
—H Base |
(High Density Wiring) O
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Section 4 | Discrete Output Modules

ILK-DO-16-BE High Density Discrete Output Module
ILK-DO-16 Sixteen discrete output channels each provide up to 1 Amp DC to motor contactors, valves, and
Overview other loads. Inductive surge protection is provided. Each of the sixteen outputs may optionally be

configured as Time Proportioned Outputs that pulse ON at a duty cycle proportional to an analog
output register value. Typically these TPO outputs are controlled by a PID loop or other process

algorithm in a control program. More information can be found in the on-line help supplied with
the Intralink Toolbox program.

Number of Channels 16 discrete outputs connected to a common DC source
Output Voltage Range 10-30 VDC

Max. Load per Output 1 Amp

Max. Load per Module 8 Amps

Max. Inrush Current 5 Amps (for 100 mS)

A single terminal is provided for each output channel. All outputs are powered from the DC power
terminal. All channels are referenced to a common return, which is connected to the negative side
(ground) of the DC power source.

TPO Feature Time proportioned outputs pulse ON and OFF with a duty cycle proportional to an analog value
stored in an analog output register. TPO outputs are a low cost way to get smooth proportional
control of heaters and other process variables. Typically, TPO analog output registers are assigned
to the output of PID or other control logic in an 1SaGRAF or other program. Use the IntraLink
Toolbox software to set pulse cycling as fast as 10 mS or as slow (many minutes) as your system
dynamics require. Each output may be configured as a TPO or ordinary discrete output.

/O Registers Function Intralink Open Registers Modbus Registers
Discrete Outputs Y0-YI15 00001 - 00016
TPO Values AY0—-AY15 40001 — 40016

@) Sourcing DC Outputs
DC Power Input

1GND | D18
r———1 I+ |@17
Ethernet | DOUT16| D 16 {
10BaseT
] {pouTts| @15 DC+ GND
gou"-:@u Equivolent DC Output Circuit
DouT13| @1 | (Sourcing oniy)
@ ._;5 urcing only)
Duplicote lpoumiz| @12 | | -
il Boun | @ 11 ki
25@]| GnD [pouT10| @10
DC DOUTS | Solid Stote [~ _ Lood
24 @[ ocs | pouts | @ 9 fig Stote ["ooum Lo¢
DOUTE | 8 | Connect Up .
—— DouT7 | @ 7 |te 16 Outputs - L,
RemoteTRAK 1/0 Doute (@6 | |
3@ DOUTs (@5 |y Lo =
22N DouTs | 4 . Sy
|485 - DouT3 | 3 [0
21|48 3 ',@.' Lood
20485 + DOUTZ2 8 2

[ 19 @[#85 Gnd] DouTt | @ 1
| —H Base
[ (High Density Wiring) | O
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Section 5

ILK-A18DI8

Overview

Wiring and

Jumpers

Current

Shunts

/0 Registers

Discrete / Analog Modules

ILK-A18D18-BE 8 Discrete Inputs and 8 4-20 mA Inputs

Eight 4-20 mA inputs provide 14 bit analog measurements. Discrete inputs may be wired as all
sourcing or sinking. An input count feature uses analog input registers to accumulate the positive
transitions of each input. More information on this and other features can be found in the on-line
help supplied with the Intralink Toolbox program.

Number of Channels

Input Range

Analog Input Impedance
Discrete Input Voltage Range
Input Current @ 24 VDC

8 analog inputs (14 bit resolution), 8 discrete inputs
4 - 20 mA (analog), 12/24 VDC/VAC (discrete)

100 ohms Note: input voltage drop = 2 volts at 20 mA
12/24 VDC/VAC

6.7 mA

Positive DC or AC voltage must be applied to an input to indicate an ON condition. All channels
are referenced to a common return or supply, which is connected to the negative side (ground) or
positive side (DC+) of the DC power source. One wire from each sourcing field input should be
bussed together and connected to terminal 17 (DC +). One wire from each sinking field input
should be bussed together and connected to terminal 18 (DC GND). Refer to the wiring diagram
below. Set jumper W1 to match the wiring configuration of the discrete inputs. A single input
terminal is provided for each analog input channel. Care must be taken to externally provide a
suitable instrumentation ground for these single ended input circuits.

Precision 100 ohm current shunts, beneath the hinged access door in the wiring base, pass current
and maintain loop integrity even if the module is unplugged. A spare shunt is provided and may
be simply inserted in place of any shunt that open circuits as a result of a current overload.

Function IntraLink Open Registers Modbus Registers
Analog Inputs AX0-AX7 30001 — 30008
Discrete Inputs X0 - X7 10001 — 10008
Counter Inputs ~ AX8 — AX15 30009 - 30016

O DC Inputs, DC Power Input
Equivalent DC Input Circuit alent 4- ircu
4—20 mA Ano\og Inputs GND DC+ Equivolen! Input Circuits Equivalent 4-20 mA Circuit
GND | ._l I &

b n {oc+ @0 23 & | Sourcing AINT
N —_ GN L . ’_.—@
Ltnernei ANB (D 8 |  Externolly Powered | Sh:tl:dht +t
WDBQSB:_J AN7 | @18 | 4-20 mA Tronsmitter " SERIN | 100~

— — o +

Cowmms [ ANE |QTE To GND = 1
[ ]2 oem—e e on ! -gg :E“ ! DINT
z | =3 N
Duplicote [ ra—— aNs |OT o
Terminals o AN D1 { Loop Powered REF
a@[ GND | - | ANz |@® | 4-20 ma Transmitter
ﬁ@ DC+ v;gm ANT | @ -Q)—-! !-Tp oND DC+
“ o-mmm—e | DNB | ® ¥ e
RS48S to ® DIN7 | 24 VDC User Power GND
RemoteTRAK 1/0 " ONE | @ 2 [ @ l. s
T 1 - —— |nput | inkin

LB 2 . DINS | & i (Sourcing) - Felumper O% lnpu‘.g

In@ T i | oNe | % a2 piNt 7| Switches
L Q|85 - . ON3 | D N T = * @

I | nput 1
B[ - oy DINZ | & I i (Sourcing) - —REF
® @485 Gnd| - DIN +
22 | D
—H Base "
(i m S iy Connect Up to 8 DC Inputs
(High Density Wiring) G ond B 4—20 mA Inputs
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Section 6

ILK-AI-16-BE

Analog Input Modules

High Density 4-20 mA Analog Input Module

ILK-AlI-16 Sixteen 4-20 mA inputs provide 14 bit high resolution analog measurements. More information
Overview can be found in the on-line help supplied with the IntraLink Toolbox program.

Number of Channels 16 (14 bit resolution)

Input Range 4-20 mA

Input Impedance 100 ohms  Note: input voltage drop = 2 volts at 20 mA

Current
Shunts

/0 Registers

Function
Analog Inputs

Intralink Open Registers

AX0

—AX15

A single input terminal is provided for each measurement channel. Care must be taken to
externally provide a suitable instrumentation ground for these single ended input circuits.

Precision 100 ohm current shunts, beneath the hinged access door in the wiring base, pass current
and maintain loop integrity even if the module is unplugged. A spare shunt is provided and may
be simply inserted in place of any shunt that open-circuits as a result of a current overload.

Modbus Registers
30001 - 30016

O | 4=20 mA Analog Inputs DC Power Input
GND DC+
GND (@218 4 I
| Ethernet zitelgg Equivalent Circuit
| 10BaseT | | ANTS |15 AINT
r— == | | 2owmm-o| aAN12| @14
2 o-mmm—e| AINT3 (D13

Duplicate :m AN12 |12 l

Terminols — OO AIN11 (@D 11| GND
250 ow |- | JTTAND] @10 | G B o, B v

24 Q| oc+ 5 AN | @ 9 |

o oamo| ANB |@ B |

RS485 to “owms ANT D7 |

RemoteTRAK /0 ™o-mmse| ANE | 6 I

23 [12 C oo ANS (D)5 | 1 GND- Externally Powered
2@ [m '“G--ﬂ_;”w._'@ 4 | %‘ 3 Ext. 4-20 mA Transmitter
21 285 — T —— AN @ 3 | or Instrument Output
20%4_55 + :c AN2 | 2

180@ 48_5___1:“'8 —mL‘ﬂJErlr@)—! [ TS 4—26022;\ PT?—Z:;?itter

- gse f P =
(High Density Wiring) | (O 24 voc ser power
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ILK-INS-08-BE Instrumentation Analog Input Module

ILK-INS-08 Eight configurable inputs provide 16 bit high resolution analog measurements. More information
Overview can be found in the on-line help supplied with the Intralink Toolbox program.
Number of Channels 8 (16 bit resolution)
Input Range 0/4 - 20 mA, 62 mV to 10V, JKERTBCNS thermocouples
Input Impedance (current) 100 ohms Note: input voltage drop = 2 volts at 20 mA

Input Impedance (other ranges) 200K Ohms

ILK-INS-08 Two input terminals are provided for each measurement channel. Channel to channel isolation is
Wiring provided.

4-20 mA Input This module has a 4-20 mA input enable jumper for each channel. Set each jumper to match the
P desired input as shown in the diagram below. The jumper setting must match the range selection

Jumpers in the IntraLink Toolbox software.

Current Precision 100 ohm current shunts, beneath the hinged access door in the wiring base, pass current
Shunts and maintain loop integrity even if the module is unplugged. A spare shunt is provided and may
be simply inserted in place of any shunt that open-circuits as a result of a current overload.

/O Registers Function IntraLink Open Registers Modbus Registers
Analog Inputs AX0 - AX7 30001 — 30008
r—|r ]

O nstrumentation Inputs
Jﬁ’ NeuT T
SELECT 4-20 VOLT M

N/C |18

fffff N/C [@17 | Connect Up to B 4—20 maA,

1 | vart e, Sy : o Lo
Ethernet | AINB— | (@ 16 | Voltage or Thermocouple Inputs Equivalent Circuit
10BaseT op - ANBZ | D) 15
T ANT— | QD14 . ® AINT-
Cmm c
™ oo AN7+ | (D13 00
r— AINE— [ (D12 Jumper*

w
DC Power !n.put a0 | AING+ | (D) 11 St Gige ) ® -
250 _ - AINS— | (D10 or Bridge Circuit
243 ! o—am—o [ pINS - @ 9| * Jumper 1 to 2 for

L (- AN4— [ (D B 4-20 mA Raonge
| RS485 to IS NG | (D) 7 e+ O Voltage
RemoteTRAK |/0 y - AN3- | D B
23@!T2 ' | AN3+ | QD) 5 ’ Thermocouple
[22@ |11 | [ mmm [anz— | Q) 4 ﬂ: B Externally Powered
| 21 @ |485 - AN2+ (D 3 4-20 mA Transmitter
20 485 + ~ T CaN- @ 2 Loap: Powarad
19 @ | 485 Gnd L [aNni+|[@ 1 _:Qﬁ 4-20 mA Transmitter

A

' —U Base +: o=
24 VDC User Power

(Universal Wiring)

(e
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Section 7

ILK-AIBAO4

Overview

I/0 Registers

Analog I/0O Module

ILK-AISAO4-BE Combined Analog Input and Qutput Module

This module combines eight 4-20 mA analog inputs and four 4-20 mA outputs. More information
can be found in the on-line help supplied with the IntraLink Toolbox program.

Number of Analog Inputs 8 (14 bit resolution)

Input Range 4-20 mA

Input Impedance 100 ohms Note: input voltage drop = 2 volts at 20 mA
Number of Analog Outputs 4 (16 bit resolution)

Output Range 4-20 mA

A single input terminal is provided for each input and output channel. Care must be taken to
externally provide a suitable instrumentation ground for these input and output circuits.

Function Intralink Open Registers Modbus Registers
Analog Inputs AX0-AX7 30001 — 30008
Analog Outputs AY0-AY3 40001 — 40004

O 4—20 mA Analog Inputs, DC Power Input
- 4-20 mA Analog Outputs GND  DC+
— D18 I
f—— [ oc+ (@17
E{herne% | | ANB | (D16 Externally Powered
10Base ‘ AIN7 | (D15 | 4-20 mA Tronsmitter
SRR . L —— Te GND
| " LNB_Q‘M _oq_N Equivalent 4—20 mA Equivalent 4-20 mA
[Tl ans @13 B Input Circuit Output Circuit
Duplicate = ANS [ D12 | AINY .,
Terminals ; AN3 111 Loop Powered :
25@| oND ~o-amo | AN2 | @10 | 4-20 mA Tronsmitter 100~
24 @[ oc+ So-amo| AN |@ 9 —CID—! To GND
. o (O 8 * ‘!- GND ADUT
RS485 io 2 GND | @ 7 24 VDC User Power ¢ :
RemoteTRAK 1/0 : GNe (@ 6
23|12 - GND @ 5 [ GND:
22@[m ; AOUTS | D 4 =0
210|485 - & AOUT3 | @ 3 w
20D (485 + ~ AOUT2| @ 2
===
19 @485 Gnd - AOUTT | D 1
—H Bose I
i .. \ | Connect Up to 8
(High Density Wiring) O 4-20 mA Inputs and
L 4 4-20 mA Outputs
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Section 8

Discrete

Inputs

Discrete Input
Counter Features

Discrete

Outputs

/O Registers

Section 8§

RTU I/O Module

ILK-8440-BR RTU & Combination I/O Module

This I/0 module / RTU combines eight discrete inputs, four discrete outputs and 4 analog inputs.
This module is different from the Ethernet I/O modules (xxx-BE part numbers) described in this
manual because it features an RS232 port instead of an Ethernet port. The RS232 port is
configured as a half-duplex modem port with an RTS line making it suitable for use with leased
line modems (like the CMM202) as well as radios.

Number of Discrete Inputs 8
Input Voltage Range 10- 30 Vdc
Number of Discrete Outputs 4

Max Load per Output 1A
Max Inrush Current of Qutputs 5 A (for 100 ms)
Number of Analog Inputs 4 (16 bit resolution)

Input Range 4-20mA (Inputs 1-3)
0 — 5 Vdc (Input 4)

Inputs have an internal, self resetting fuse protection

The eight discrete inputs of this module are jumper selectable to be sourcing (ON when positive
voltage is applied) or sinking (ON when contact closes to ground). The selection jumper is located
in the modules base and is easily accessible by unplugging the logic module and opening the
hinged door. You must set this jumper to match the way the inputs are wired.

The eight discrete inputs can be configured as counters with a flexible choice of modes. The
counters report their values in corresponding 16 bit analog input registers. The first two inputs
may be configured as high speed (10 Khz) counters. All of the discrete inputs may be configured
as count-up, run-time (time the input is true) in seconds, run-time in minutes and other pulse
accumulation modes. See IntraLink Toolbox help for more details on these modes. These
counters initialize to zero each time power is cycled and they cannot be reset under software
control.

The four discrete outputs can source 10-30 Vdc to each load. All of the outputs return to a
common ground.

Analog inputs 1-3 accept a 4-20 mA signal from field devices. Analog input 4 was designed to
read a 0-5 volt signal, in order to directly read A1000 submersible level sensor signals. All inputs
are signal ended, returning to a common ground (terminal 18). An appropriate excitation voltage
must be provided for the analog inputs. Inputs 1-3 have a 100 ohm precision shunt across the
input. Input 4 has a 100k ohm shunt. All inputs are protected from excessive voltage by a self-
resetting fuse. Inputs are reported as an un-scaled value from 0 — 32767. Refer to Intral.ink
Toolbox help for more information on calibrating and scaling analog inputs.

Function Intralink Open Registers Modbus Registers

Discrete Inputs X0-X7 10001 — 10008

Discrete Outputs Y0O—Y3 00001 — 00004

Counter Inputs AX0 - AX7 30001 — 30008 (Unsigned values 0 —65,535)
Analog Inputs AX8 - AX11 30009 - 30012

RTU IO Module 13



Serial Port

Connections

RS232 Port Interface

EQUIVALENT DC INPUT CIRCUITS

GND(25)
DC+(24) _,

JUMPER — +
SOURCING

INPUT
5.1K OHM

DC+(24)

PER - F
oM SINKING

INPUT
5.1K OHM

DC+ OR DC- e

RETURN 1]
{JUMPER e
SELECTABLE) s
o4 o—
S5 —
5po—
57—
—_—
B o—
DO RETURN ;
{0C-)

10-30VDC
ANALOG

NC T
ANALOG GND (DC—) ——<1a

@ ILK-RTU—B440-BR
_BIN, 4 OUT, 4 Al
=1 18+— GND
HD2 20— +
s R5485|,,

<2+ |DISCRETE |z2@1— T1

s |INPUTS ﬂ@.‘_ T

-@ﬂ DI RETURN JUMNPER
-~ SELECT DC—
=7 FOR SOURCING
(DEFALLT)
~®5 OR DL+
- FOR SINKING
et

<2 |DISCRETE 2+
ouUTs 25 2H

RJ45

RS232

ToLaovoe
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RJ45 to DBOF Adapter pinout (Typical PC Adapter)

Section 8 RTU I/0 Module

LC3000 RJ45F ADAPTER WIRE COLOR

Pinl: NA Blue

Pin 2: NA Orange

Pin 3: NA Black

Pin 4: GND Red

Pin 5: RXD (in) Green

Pin 6: TXD (out) Yellow

Pin 7: NA Brown

Pin 8: RTS (out) White

-14-

The RTU 17O Module has one communication port that is jumper selectable between and R$232
interface and an RS485 interface. The RS232/RS485 jumper is located behind the access door in
the module base. The door is accessed by unplugging the logic module from the base. The RS$232
interface is made through the RJ45 connector on the topside of the base. Signals supported include
RX, TX, RTS and GND. Communication is half-duplex. The RS485 connections are made on
terminals 19 through 23 on the base. The default baud rate for the serial port is 9600 baud, 8 data
bits, 1 stop bit, and no parity. The serial port is used to download the setup parameters to the
module. See IntraLink Toolbox help for more information.

A female RJ45 connector on the base of the module provides the RS232 interface. The pin-outs
follow the EIA/TIA-561 standard. See figure below. Use DB9 adaptor and a Ethernet straight
thru patch cable to connect the RTU I/O module to your PC or other communications equipement.

DBYF

Pin 4: DTR (out)
N/C

Pin 6: DSR (in)
Pin 5: GND

Pin 3: TXD (out)
Pin 2: RXD (in)
Pin 7: RTS (out)
Pin 8: CTS (in)



RJ45 & DB9
connector pinouts

RS485 Port Interface

Section 8§

"Fin Ineenion” side ot the DBYF
123458

OO

B 4
- 5789

RS485 connections are made to screw terminals on the base assembly. These terminations provide
a RS485 (2-wire, half duplex only) connection to an LC2000/3000 controller, other Ethernet 1/0
modules, or other equipment. Four terminals (signal ground, RS485+, RS485-, termination) are
provided. Generally you connect + to + and —to —. Since there is no standard designation for
RS485 terminals, this may vary when connecting to other manufacturers equipment. It is highly
recommended that the signal ground be tied to an appropriate ground between all RS485 units.
Use good quality cable with three conductors (twisted) plus a shield. Connect the shield to chassis
ground on only one end of any cable run.

RS485 Termination: The RTU I/O module has termination components (150 ohm resistor, 0.1 uF
capacitor connected in series) already inside. To terminate an RS485 network connect the T
terminal to the RS485 — terminal using the same type and size of wire already being used for the —
connection. It is recommended that only two stations (one at the beginning of the network and one
at the end of the network) be terminated.

RTU 1/O Module -15-
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Product Support

To obtain technical support or service for Siemens Water Technologies, Control System
products, contact your local representative. For factory support call Control Systems and ask
for Technical Support. Our phone numbers are:

+1 800-224-9474

+1 (651)-766-2700 (local)

+1 (651)-766-2754 ( Fax)

E-mail: controlsystemssupport.water(@siemens.com

Our mailing address:

Siemens Water Technologies
Control Systems
1239 Willow Lake Blvd
Vadnais Heights, MN 55110

Product Support 13
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§§ % E S Product Specification-2317
' ILK-OI3000 LCD Display/Keypad Operator Interface

Water Technclogies

CONTROL SYSTEMS

1239 WILLOW LAKE BOULEVARD
VADNAIS HEIGHTS, MINNESOTA 55110
651 — 766 — 2700 Fax: 651 — 766 — 2701
www.stemens.com,/ water

The ILK-OI3000 is an LCD display and keypad assembly providing an operator interface for the
LC3000 controller. The 128x64 pixel backlit display, using text and graphics, shows process and
alarm information to the operator and allows setpoint entry. Data and power are carried by a
standard RJ-11 phone cable between the OI3000 and 2 dedicated port on the LC3000/LC2000. The
display is tightly integrated with the .LC3000/2000 controller for automatic access to system and tag
data, and it is configured with IntraLink Toolbox to show job-specific process and alarm data

Part Number | Description Application Notes

ILK-OI3000 128x64 pixel LCD backlit display provides operator interface for
and keypad assembly for LC3000 LC3000/2000

Specifications
Environmental I
Temperature Range . Control Systems
Storage: -20to 70 C (-4 to 158 degrees F)
Operation: 0 to 50 C (32 to 122 degrees F )

Properly installed, with a foam gasket 5 b
between the mounting bezel and the panel, i
the OI3000 is rated NEMA 4.

Physical

Dimensions: Panel cutout  4.75 x 6.00 in.
Front bezel  5.88 x 8.125 in.
Casedepth  2.00 in.

Mounting: mounting clamps supplied a

Electrical

Power Requirements: 10 to 30 VDC

ILK-OI3000 Product Spec Ver 3.doc
PDF Library No. 2317 Rev.:



Product Specification ILK-OI3000 Operator Interface

Terminal Description and Normal Operation

Cable pinout

Looking into RJ-11 connector socket on OI3000:

NC RD TD GND VDC NC

RJ-11 pinout on 013000

The cable that runs between the OI3000 and the LC3000 is a straight-through standard
IDC modular cable assembly, with no signals crossed inside the cable.

locking tab UP at both
ends = standard cable

/\

S R

[V R SN VS B S

Straight-through cable

USFilter P/N = "LC3000 Reverse Style Adapter"

Conforming commercial cables:
Digi-Key Straight Cable Assembly P/N H1641-07-ND
Radio Shack Modular Line Cord P/N 279-339

ILK-OI3000 Product Spec Ver 3.doc
© Copyright, 2008, Siemens Water Technologies, Inc., All Rights Reserved
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Product Specification ILK-OI3000 Operator Interface

Normal Behavior at Power Up

At power up, the OI3000 display should beep twice, clear the screen, turn the backlight on,
an then display the Control Systems banner. The banner remains in place for approximately half a
minute while the L.C3000/2000 progresses through its bootup sequence. Then the LC3000/2000
should send commands to paint a default display on the OI3000. The default display is the topmost
screen in the list of Process screens configured by the project engineer, often a graphic tank or well
level.

Pressing a key on the OI3000 should produce a momentary flash (indicating receipt of a serial
character) on the RD line of the Display port on the LC3000.

Calibration/Testing Procedures

LCD Contrast Adjustment

On the right-hand side of the case as viewed from in back there is an LCD contrast
adjustment that can be made with a small screwdriver. LCD contrast is set at the factory and should
require no further adjustment.

Version Numbers

The version number for the software running the microprocessor onboard the OI3000 is
found by holding down the MENU key at power up. The version number will be displayed for
several seconds before the display reverts to normal behavior.

The version number for the software creating display screens on the OI3000 from the
L.C3000/2000 controller is shown on the Config screen, reachable through the System submenu.

User's Manual
The OI3000 Operation & Maintenance Manual describes OI3000 operation in detail.

i

& g g m E E@é % ILK-OI3000 Product Spec Ver 3.doc
- e ; © Copyright, 2008, Siemens Water Technologies, Inc., All Rights Reserved
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STATEMENT OF LIMITED WARRANTY

The limited warranty applicable to the OI3000 is set forth in Siemens Water Technologies standard terms
of sale that are made applicable to the purchase of these products.

Note: All information in this document applies to the 013000, except where
otherwise noted. Refer to the IntraLink Toolbox software online help
system for details on configuration settings.

Last Revision: December 2008
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Figure 1 OI3000 operator interface and keypad assembly
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Section 1 Quick Start

This section of the manual is designed to give the operator directions for accomplishing typical
tasks presented by the operator interface, without having to read the whole document. Topic
headings below are first tasks an operator is likely to face.

ACKing Alarms

Press the ACK key or the ALARM key to take a shortcut to the Alarm List. Once there, press the
ACK key to acknowledge alarms. As each alarm is acknowledged, the cursor jumps ahead to the
next unacknowledged alarm. If the next unacknowledged alarm is not on the current screen, the
screens advance automatically to find the next unacknowledged alarm and place the cursor on it.

Acknowledge all alarms by repeated ACK key presses. When there are no more unacknowledged
alarms, the cursor disappears, the alarm warning message stops flashing and the built-in audible
alarm stops beeping.

Viewing Alarms and Events

Press the ALARM key to take a shortcut to the Alarm List. Use the Up Arrow and Down Arrow
keys to navigate through the Alarm List. Items are on the alarm list because the alarm condition is
true or the alarm is unacknowledged or both. The alarm list must be displayed before alarms can
be acknowledged.

The Event List is a history of alarms and events. There is little or no urgency associated with the
Event List. It is a means to review system behavior and reconstruct the chronology of alarms and
events.

To get to the Event List from the Alarm List, press the MENU key once to move up one level to
the Alarms submenu. The cursor will be on Alarms. Press the Down Arrow key to move the
cursor to Events. Then press the ENTER key to go to the Event List. Use the Up Arrow and
Down Arrow keys to navigate through the Event List.

Alarms and events are presented in reverse chronological order, with the most recent alarm or
event shown first. The alarms and events appear with up to three on a screen. Press the Down
Arrow key to advance the display to the next set of alarms and events.

Logging In
At the Main Menu, look for Login at the bottom of Main Menu items. If no Login item is shown
on Main Menu, then security for the system has been disabled. There is no need to log in.

If Login is showing, use the Down Arrow key to move the cursor to Login. Press the ENTER key

to go to the Login Screen. Assuming the operator has not already logged in, he will be prompted
to enter a login code. Key in a 4-digit login code and press the ENTER key.

OI3000 User Manual Rev4.doc 4



The default login code for level 1 is 1111. The default for level 2 is 2222 and the default for level
31is 3333.

Logging in at level 1 prevents the intrusion program block from considering the operator an
intruder. Logging in at level 2 allows changing setpoints. Level 3 allows changing passwords,
setting time, clearing the alarm and event lists and changing the alarm configuration.

Changing Setpoints

Setpoint screens are the major place to view/change setpoints and some Process screens may also
show the important setpoints or those who need to be changed frequently. To access the Setpoint
screen or Process screen, go to main menu by pressing the MENU key and select the
corresponding sub-menu by pressing the Up/Down Arrow and ENTER key. Press the Up Arrow
or Down Arrow keys to move through the list of Setpoint/Process screens after entering the screen

group.
Floating point values, analog (integer) values and discrete values all may be settable.

If a screen has one or more setpoints on it and the operator has logged in at level 2 or higher, then
the cursor will appear on the topmost setpoint. The cursor may be moved from one setpoint to the
next using the Left Arrow key or the Right Arrow key.

To set floats and analogs, key in the new value and press the ENTER key. The new value takes
effect. If a mistake is made while keying in the new number or to leave the old value intact after
an entry is started, press the MENU key to abort the number entry process and return the screen to
its former state. Nothing is final until the ENTER key is pressed.

To set discrete values, just press the ENTER key to toggle the value. If a discrete value is off,
pressing ENTER turns it on. If a discrete value is on, pressing ENTER turns it off.
The On and Off text messages for the discrete are configured in the LC3000 Advanced Utilities.

Setting HOA’s and other Switches
Process/Setpoint screens may include HOA (Hand-Off-Auto) screens and other types of switch
screens.

The first Process screen is found by pressing the MENU key repeatedly, until the first Process
screen alternates with Main Menu. Press the Up Arrow or Down Arrow keys to move through the
list of Process screens.

An HOA screen is intended as the software equivalent of a three-position switch knob.
On an HOA screen or any other type of switch screen, the text with the cursor on it shows the
current position of the switch. If the operator is logged in at level 2 or higher, he can manipulate

the position of the switch knob with the Right Arrow and Left Arrow keys, then he can press the
ENTER key to set a new switch position. The cursor will move to the new set position.

OI3000 User Manual Rev4.doc 5



A new switch position is not set until the ENTER key is pressed, so the operator may move the
switch knob any which way without consequence using the Left Arrow or Right Arrow keys --
until the ENTER key is pressed.

Viewing Trends

The trend data displayed by the OI3000 may be shifted backward in time by pressing the left
arrow key, shifting the display two samples per key press. To go backwards quickly, one half
screen per key hit, press the "6" key, just to the left of the Left Arrow. The OI3000 beeps when
there is no older data available.

Pressing Right Arrow shifts trend data forward in time, two samples per key press. Pressing the
"9" key shifts the data forward one half screen per key press. The OI3000 beeps when there is no
newer data available.

Note: If there are setpoints on a trending screen, left/right arrow keys are used to switch among
setpoints, not to shift trend time setting.

Silencing the Audible alarm
Acknowledging all alarms silences the audible alarm.

Getting Back to the Beginning

At any time, the operator may return to the default (first) Process screen by pressing the MENU
key repeatedly. The deepest menu structure is three levels deep, so no more than three MENU key
presses are required to return the display to the default Process screen.

Once the display is showing its default Process screen, continued MENU key presses will toggle
the display back and forth between Main Menu and the default Process screen.

OI3000 User Manual Rev4.doc 6



Section 2 Display Operation

Overview

The OI3000 is 128 x 64 pixels, backlit, graphical display coupled with a 20-key keypad. The
OI3000 operator interface is usually mounted on the inner door of the electrical enclosure or in
some other accessible location. It is connected by serial cable to a dedicated port on the LC3000
controller or to Port D on the LC2000. The operator interface is a window into the operation of
the controller and the state of the controlled process. Through the operator interface, an operator
can view process data, change setpoints, view and acknowledge alarms, view alarm history and
view historical trends.

The OI3000 operator interface is configured using the Advanced Utilities of the IntraLink Toolbox
software package. Please refer to the LC3000 Users Manual and Advanced Utilities On-line Help
for more details.

Key functions

Screen navigation keys

The operator interface is organized as a tree hierarchy of menus and lists. Main Menu is at the top
of the hierarchy. Menu picks move the operator down a chosen path or branch to the end. Atthe
end of any given menu path there is a list. It may be a one-screen list or a multi-screen list.

The MENU key moves the operator up on the menu hierarchy and the ENTER key moves him
down. On a menu or sub-menu screen, the Up Arrow and Down Arrow keys move the cursor
from one menu item to the next.

When the operator arrives at a list, the Up Arrow and Down Arrow keys show new screens in the
list. Lists are arranged like a ring, so if the operator keeps pressing the Down Arrow key to see the
next screen in a list, he will go through all of them, roll over to the first screen, and keep on going.

The up Arrow key can be a handy shortcut to the last or second-to-last screen on a list.

Once the operator is on a list screen, the Left Arrow and Right Arrow keys are used to move the
cursor from one item to the next on that screen.
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Menu hierarchy illustrated

Main Menu
] I | [
i | 1 |
Process Alarms Setpoints Tag Data System Log In/Out

| Alarms — | FloatIn | Passwords
Events | Float Out I~ | Time/Date

— |Alarm CFG | Digital In — | Utilities
| Digital Out| [~ | Diagnostic

I~ | Analog In — | Config

— |Analog Out Job Info

Figure 2 Menu hierarchy with lists at the end of every menu branch.

ALARM and ACK keys

Both the ALARM key and the ACK key provide a shortcut to the Alarm List. No matter where
the operator is on the display, even if he is in the midst of entering a number on some other screen,
pressing the ALARM key or the ACK key brings him immediately to the Alarm List.

If there are no alarms, then pressing the ALARM key or the ACK key brings the operator to the
Alarms sub-menu.

Numeric entry keys
The twelve keys on the left-hand side of the keypad are for numeric entry. They become active
when the display is in a state where numeric entry is possible.

If, for example, the display is showing a Process screen with setpoints on it and the operator is

logged in at level 2 or higher, then there is a cursor at the topmost setpoint. When a number has
the cursor on it, the number is settable. Numeric entry is possible.

013000 User Manual Rev4.doc 8



The operator does not have to enter a number. But if he presses any numeric entry key, the
display pops up a special screen to accept the number. Pressing the MENU key aborts the entry.
Pressing the ENTER key finalizes the entry and writes the new value for the setpoint to the
controller. There is no range checking so care needs to be taken to enter valid setpoints.

Configured Screens

Process Screens & Setpoints Screens

Process screens display process information with text and graphics. The first Process screen,
intended to show the most important data for the process supervised by the controller, is the
default display for the OI3000. It is shown when the controller and display are powered up. It is
shown when the display times out after ten minutes without any keypad activity.

Setpoints screens provide a place to view/change setpoints.

Process & Setpoints screens are created using the Advanced Utilities part of the IntraLink Toolbox
software. Some OI3000 display screens are created automatically, but all Process & Setpoints
screens are created uniquely and are peculiar to the individual site and job.

Process/Setpoints screens are a list. The operator moves from one Process/Setpoints screen to the
next using the Up Arrow and Down Arrow keys. There is no hierarchy within Process/Setpoints
screens or organization by topic or function. There is only one list of Process/Setpoints screens.

When a Process/Setpoints screen has one or more settable values and the operator is logged in at
level 2 or higher, then there will be a cursor on the topmost settable value. The cursor may be
moved to the next settable value on the screen, if there is one, by pressing the Left Arrow or Right
Arrow keys. When the cursor has reached the last settable value on a screen, it wraps around and
starts again.

The Left Arrow and Right Arrow keys do not advance screens, they move the cursor around on a
single given screen. The Up Arrow and Down Arrow keys change screens.

Alarm Screens

If alarm points have been configured and if there are active alarms, then there will be one or more
alarm screens showing the alarms in reverse chronological order, with the most recent alarms
shown first.

Alarm screens are a list. So the Up Arrow and Down Arrow keys are used to move from one
alarm screen to the next.

There are three alarm records shown per screen. The On Message or Off Message for the alarm is
shown on the top line. The left-hand part of the second line shows the date and time associated
with the displayed message. The right-hand field of the second line shows the ack status of the
alarm.
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For example, if the tag PUMP1_HITEMP is configured as an alarm point, with Pump1 High Temp
as the On Message and Pump 1 Temp Normal as the Off Message, then the alarm screen will show
"Pump 1 High Temp" if the tag goes true, along with the time the tag went true. The alarm screen
will show "Pump 1 Temp Normal" if the tag goes false, along with the time the tag went false.
The right-hand field of the second line will show whether or not the alarm has been
acknowledged.

For auto reset alarms, the ack status may be "UNACKD" or "TACKD." For manual reset alarms,
ack status may be "UNACKD" or "ACKD" or "RSTREQ."

There are various outputs associated with alarms. There is more about alarm operation in Section
3 of this manual.

Event Screens
Even if no alarms or events have been configured, there will be at least one item on the event list,
and hence there will always be at least one event screen.

When the controller is powered up, the alarming application automatically records startup as an
event. It also automatically records login and logout.

Changes in the status of alarm points are automatically recorded as events. For example, when an
alarm input tag goes true, when it goes false, and when the alarm is acknowledged -- each of these
occurrences changes the status of an alarm point. The alarm list is updated accordingly, and the
occurrence is also recorded as an event. There is more about alarms and events in Section 3 of this
manual.

Default Screens

Default screens appear on the display whether or not screens have been configured using the
Advanced Utilities in Intralink Toolbox. Default screens are hard-coded into the display. They
are produced automatically.

Tagdata Screens

From Main Menu, use the Down Arrow key to get to the Tagdata selection, then press the ENTER
key to go to the Tagdata submenu. The six Tagdata types are shown, along with the quantity of
each type in the tag database.

Since the Tagdata submenu is a type of menu, the Up Arrow and Down Arrow keys are used to
move the cursor to the next Tagdata type. Press the ENTER key to look at the chosen Tagdata list.

There are four Tagdata items on each screen. For each entry, the first line shows the tag name and
the second line shows its value.

The tagdata lists are intended as a window into the raw data of the control system, making them a

powerful troubleshooting tool. At any time, an operator may go to the tagdata lists and check the
value held in a tag.
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Tagdata screens are dynamically updated. If a value changes while the display is showing that
particular value, the new value is written to the screen.

For Float In and Float Out tagdata lists, the number format is fixed at 6 places to the left of the
decimal point and one place to the right. Digital In and Digital Out values are shown as 1's or 0's.
Analog In and Analog Out are shown as integers.

For each data type, the data are shown in the same order as they are listed in the 10 tag database
file in the LC3000. No attempt is made to organize data by function or otherwise. Tagdata screens
mirror the data in the tag database file.

System Screens
From Main Menu, use the Down Arrow key to get to the System selection, then use the ENTER
key to go to the System submenu.

Passwords

When the operator first arrives at the System submenu, the cursor is at Passwords. If he has
logged in at level 1 or level 2, pressing the ENTER key does nothing. If the operator has
logged in at level 3, then pressing the ENTER key produces the Passwords setting screen, a
one-screen list.

The operator can use Left Arrow and Right Arrow keys to shift the cursor from one password
level to the next. The display is ready to accept numeric input. To set a password, the
operator keys in a 4-digit code and presses the ENTER key.

If all three passwords are "0000," then security is disabled. No login is required to change
setpoints or change passwords or set time or erase alarm and event lists or change the alarm
configuration. The system behaves the same as it would if security was enabled and the
operator had logged in at level 3.

Time/Date

Arrow down once from Passwords, then press the ENTER key to get to the Time/Date screen,
a one-screen list. If the operator has logged in at level 3, then there is a cursor on the
Time/Date screen, meaning time may be set.

The cursor moves between hours, minutes, AM/PM, month, day of the month, year and time
zone. Values at the cursor are adjusted using Up Arrow and Down Arrow keys.

The Time/Date screen is the only screen where the Up Arrow and Down Arrow keys are used
to adjust values. On all other screens, any new value is keyed in using the 12 numeric entry
keys on the left-hand side of the keypad.

Each field on the Time/Date screen has to be manipulated as necessary. If, for example, the
display says 11:35 AM and the operator wants to set the clock ahead one hour, he would
position the cursor over the "11" in "11:35" and press the Up Arrow key. Then he would
move the cursor over to "AM" and press either the Up Arrow or Down Arrow keys to toggle

OI3000 User Manual Rev4.doc 11



the value to "PM." Finally, he would press the ENTER key to write the new value to the
system clock and to the battery-backed hardware clock.

The time zone field shows the local time offset relative to Universal Time, formerly called
Greenwich Mean Time. For the four time zones in the continental United States, the regional
names are given in parentheses after the numeric value.

The clock is not automatically updated for daylight savings time. This update must be done
manually using the procedure described above.

Utilities

The Utilities screen is a one-screen list. When it first appears, the cursor is resting on the
status field for the audible alarm. No login is required to disable the audible alarm. Pressing
the ENTER key toggles the audible alarm enable or disable status.

If the operator has logged in at level 3, then two more items appear on the Ultilities screen
underneath the audible alarm line. The operator has the option to clear the Alarm Record and
to clear the Event Record.

The cursor may be moved from one location to the next by pressing the Left Arrow and Right
Arrow keys. If the cursor is at CLEAR for Alarm Records or Event Records, then pressing
the ENTER key clears the respective record. The text underneath the cursor does not change.

Clearing the alarm record should be reserved for times of startup of field devices or when
known problems with field devices are creating cycling alarms. In normal operation, the
alarm record should clear itself as alarm conditions are corrected and alarms are
acknowledged. It is best to let the alarm record clear itself by this normal method.

The event record can become quite lengthy. The system can store up to 1000 events. After
that, as new events occur, the oldest events are discarded to make room for the newest ones.

Diagnostics

With the cursor resting on Diagnostics on the System submenu, the operator presses the
ENTER key to see the contents of the /usr/local/bin directory in the Linux file system in the
LC3000/2000. Missing files are a very likely source of trouble, especially at startup. The
Diagnostics screen affords the opportunity to check for missing files in /usr/local/bin.

Required files include the following:

_tags .6tg 1O tag database file

[station name].cfg screen and alarm configuration file
timeZone.txt time zone value

usfMakepipes] communication between display and alarming
usfMakepipes2 communication between display and alarming
usfMonitor small application for monitoring power
usfAlarm alarming application
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usfDisplay display application

No matter what the operator's login level, there is never a cursor on the diagnostics screen.
There is nothing to change, only information to view.

Config

The Config screen, a one-screen list, shows the [P address of the LC3000/2000, its serial
number, the version number of the display software, and the version number of the
LC3000/2000 firmware. The IP address and serial number of the LC3000/2000 are needed
when establishing communication between the LC3000/2000 and a computer running
IntraLink Toolbox.

There is never a cursor on the Config screen. There is nothing to change, only information to
view.

Job Info

The Job Info screen, a one-screen list, shows the job name, the shop order number and the
station name. The first two items are entered using the LC3000 Advanced Ultilities in
IntraLink Toolbox. The station name is found automatically by the display software and is an
important system parameter.

In a system with more than one RTU, the station name distinguishes one particular RTU and
its local data from the other RTUs in the system. The display software goes to /usr/local/bin
and finds its station name by examing the _tags .6tg file. Then, having found its station
name, the software looks for a file with that exact station name and a .cfg extension in order
to read in its display and alarm configurations.

For example, if the Job Info screen shows the station name as KNOB_HILL _LSI, then it is
worthwhile to verify the presence in the /usr/local/bin directory of a KNOB_HILL LS1.cfg
file.

There is never a cursor on the Job Info screen. There is nothing to change, only information
to view.

Login Screen

Login is the last of the Main Menu items. If no Login item is shown on Main Menu, then security
for the system has been disabled. All three passwords have been set to "0000." There is no need
to log in.

If Login is showing, then one or more of the passwords has been set to a non-zero value. Security
is enabled. Pressing the ENTER key with the cursor on the Login menu item brings up the Login
page, a one-screen list.

Assuming the operator has not already logged in, he will be prompted to enter a login code. The
operator should key in a 4-digit login code and press the ENTER key. When in doubt, try the
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defaults. The default code for level 1 is 1111. The default for level 2 is 2222 and the default for
level 3 is 3333.

Logging in at level 1 prevents the intrusion program block from considering the operator an
intruder. Logging in at level 2 prevents the intrusion program block from considering the operator
an intruder and it allows the operator to change setpoints. On Process screens with settable values,
an operator logged in at level 2 sees the cursor on settable values.

In addition to retaining the privileges of level 1 and level 2, level 3 authorizes the operator to view
and change passwords, set the time, clear alarm and event logs and change the alarm
configuration.

If Login is showing on Main Menu and the operator presses the ENTER key but he is already
logged in, then he is presented with the Logout screen, another one-screen list. The choices are
shown on the screen. The operator may log out, log in again or go back to the Main Menu.

Implied Decimals
If an analog (integer) value displays not as a whole number but as a float, with places to the right

of the decimal point, it is not an error. The value has been configured for an implied decimal in
the LC3000 Advanced Utilities.

For example, if an analog value is 1234 but the analog screen element has been configured for 2
places to the right of the decimal, then "12.34" will be displayed on the operator interface. If the
value has been configured to be settable and the operator keys in "13.56," then the code multiplies
the keyed-in value by 100 and writes 1356 to the tag database. If the operator browses to see the
value in the Tagdata list -- it would be an analog in or an analog out -- he will see the actual value
of 1234 or 1356. The decimal is shifted only for display.

From the operator's standpoint, the value behaves exactly like a float. The only exception to this
perspective is the presence of the actual whole number value in the tag database.

Timeout

If there has been no keypad activity for approximately ten minutes, the display assumes the
operator has left. It turns off the backlight and returns the display to the default Process screen. It
also checks the login level. If the login level is greater than 1, then it resets the login level to 1.

It is the responsibility of the operator to log out when he leaves the display, thereby re-arming the
intrusion program block.

Making Changes to the Configuration File
Both OI and alarm configuration data are contained in the [station_name].cfg file, but the file

includes a system for tracking changes to the two applications, allowing the display and alarming
applications to react to a new file independently.
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For example, if a change is made to the OI configuration using the LC3000 Advanced Utilities in
IntraLink toolbox and the new [station_name].cfg file is downloaded to the LC3000, the display
application will restart, but the alarm application will not.

Section 3 Alarms

Overview
IntraLink controllers and the OI3000 have an alarming application that affords a method for
tracking critical system variables and signaling when they are out of range.

Alarm points are configured using the Advanced Utilities in IntraLink Toolbox. Treatment of
alarm points varies from their definition as simple events up to their definition as manual reset
alarms, requiring an increasing level of operator involvement according to the point definition.

Each transition in the state of an alarm point is recorded as an event. The LC3000/2000 controller
stores up to 1000 events in non-volatile memory, providing a history of controller operation.

Alarm and event records are held in man-readable text files in the LC3000/2000. The alarm and
event files conform to a CSV (Comma Separated Variable) file format, a venerable file format
supported by all spreadsheet programs.

The alarm record file is called alarmRecords.txt. The event record file is called eventRecords.txt.
Both are located in the /nvram directory in the LC3000/2000 Linux file system.

Active alarms

All alarms points, whether they are simple events, auto reset alarms or manual reset alarms, have
an input tag. The input tag is a discrete value signaling the alarm condition. The alarming
application scans the input tags of configured alarm points looking for a transition from false to
true. The scan cycle time is not greater than two seconds.

When the input tag of an alarm point transitions from false to true, the alarm is added to the active
alarm list. Once an alarm has been added to the active alarm list, it stays there until all the
conditions for its removal from the list have been met.

If the alarm point has been configured as an auto reset alarm, then the conditions for its removal
from the list are return of the input tag to a normal state and alarm acknowledgement. If the alarm
point has been configured as a manual reset alarm, then the conditions for its removal from the list
are return of the input tag to a normal state, alarm acknowledgement, and alarm reset.

Because an alarm stays on the active alarm list until all conditions for its removal have been met,
it is completely possible for an alarm that has returned to normal to be on the list -- because it has
not been acknowledged.

The active alarm list is what the operator sees when he presses the ALARM shortcut key.
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Acknowledged and unacknowledged alarms

When any alarm on the alarm list is unacknowledged, the alarming application attempts to draw
the attention of the operator by beeping the audible alarm and flashing a message on the display
screen.

In addition, group output tags may be active. If alarms have been organized into groups and group
output tags are defined, these may be used to sound an external horn or turn on a flashing light.

Alarms may be acknowledged by repeated presses of the ACK key. The first press of the ACK
key is a shortcut to the Alarm List. The display will show the most recent alarms, with the cursor
on the most recent unacknowledged alarm. As the operator continues to press the ACK key to
acknowledge alarms, the cursor jumps forward to the next unacknowledged alarm. When all the
unacknowledged alarms on a screen have been acknowledged, the alarming application finds the
next screen with unacknowledged alarms and advances to it, putting the cursor on the topmost
unacknowledged alarm. The process continues until all alarms have been acknowledged.

When there are no more unacknowledged alarms, the cursor disappears; the audible alarm stops
beeping, the alarm message stops flashing and group unacknowledged tags are cleared.

Audible alarm
The audible alarm may be silenced through System\Utilities if the operator wants to quiet the
system down without acknowledging all alarms.

How alarms are removed from the alarm list

Just as the alarming application scans alarm point input tags to see if any alarms should be added
to the alarm list, it scans the alarm list to see if conditions have been met to remove items from the
list.

The most common type of alarm is an auto reset alarm. When an auto reset alarm input tag goes
true, the alarm is written to the alarm list with the On Message, the time the input tag went true
and "UNACKD" in the ack status field.

When the input tag goes false, the alarm application removes from the alarm list the alarm entry
with the On Message and replaces it with a new entry showing the Off Message and the time the
transition to off occurred.

When the alarm is acknowledged, the alarming application writes "ACKD" to the ack status field
in place of "UNACKD." When the alarm has been acknowledged and the input tag has been
cleared, the entry is removed entirely from the alarm list.

Manual reset alarms follow the same sequence except they require an additional key press, an
explicit manual reset. After the alarm has been acknowledged and the alarm input has been
cleared, the ack status field for a manual reset alarm shows 'RSTREQ." An ENTER key press is
required for the manual reset, completing the conditions required for removal of the manual reset
alarm from the alarm list.
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Alarm screens are dynamically updated. If an alarm changes state while it is being displayed, then
the alarm screen refreshes and the new state of the alarm is shown. The alarm input tag may have
transitioned from true to false, or perhaps the alarm was remotely acknowledged. The alarm
screen will show the most recent state of the alarm. It is also entirely possible for the alarm to
disappear because all conditions for its removal from the alarm list have been met.

Alarm groups, group outputs

Alarms may have been configured as members of an alarm group. Up to five alarm groups may
be configured. Each group has two outputs. One output is true if any alarm in the group is
unacknowledged. The other output is true if any alarm in the group is on the alarm list.

Manual reset alarm outputs

A manual reset alarm has an output tag. The output tag is true as soon as the alarm goes onto the
active alarm list. The output tag stays true until all three conditions for removal of the alarm from
the alarm list have been met.

There is no method for determining through the OI3000 what output tag is associated with a
manual reset alarm. If the tag has an accurate and descriptive name, however, it probably can be
found by paging through the Digital Out list in Tagdata.

Event Records

An alarm point defined as an event ( sometimes called a pure event ) creates an entry to the event
list whenever its input tag transitions from false to true or from true to false. A pure event is the
type of alarm that requires no operator involvement. A pure event does not appear on the Alarm
list. Pure events appear only on the Event list.

For example, if the operator wanted to keep track of pump starts over a given period, the pump run
signal could be defined as an event. A record would be created showing each time the pump
turned on and each time it turned off.

In addition to defined pure events, other entries to the event list are generated automatically.
When the LC3000/2000 controller is powered up and the alarming application starts up, it
automatically creates an event. Whenever the operator logs in or logs out, it is recorded as an
event. Whenever there is a change in the state of an alarm point, the change is recorded as an
event. For example, when an alarm input tag first goes true and the alarm is written to the alarm
list, an event entry is generated. When the input tag goes false, an event entry is generated. When
the alarm is acknowledged, an event entry is generated.

Unlike the alarm list, there is no set of circumstances where event list entries are deleted (except
when the list fills to capacity). The event list is always growing.

The high limit for entries to the event list is 1000 events. After there are 1000 events on the event
list, the oldest entries are discarded to make room for newer ones as they occur.
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Clearing alarm and event logs
The option to clear the alarm and event lists is available through System\Utilities for an operator
logged in at level 3.

It promotes efficient operation of the LC3000 to clear the event list periodically. If a PC is
available for archiving data and the procedure is reasonably convenient, it would be sensible to
upload the eventRecords.txt file to the PC periodically, and then clear event records through
System\Utilities at the controller.

IntraLink Toolbox is used to upload files from the LC3000. In Toolbox, choose Operations, then
File Operations. A dialogue box pops up showing the Linux file structure in the LC3000. Double
click on the nvram directory, and the dialogue box will show eventRecords.txt among the
directory contents. Highlight eventRecords.txt, then click on Read File.

The alarm list does not accumulate entries endlessly the way the event list does. In a well-
maintained system, the alarm list should be empty. If it has entries, some action should be in
progress to acknowledge the alarms and clear the alarm conditions. The whole point of the alarm
list is to draw attention to, then resolve, transitory events.

Viewing and Changing Alarm Configuration

The alarm configuration is viewable through the display by picking "ALARM CFG," the third
item on the Alarms submenu. Alarm cfg is a list, usually a multi-screen list, akin to the tagdata
lists. The alarm cfg list shows the alarm configuration in the same order as it is given in the
[station_name].cfg file. The total number of configured alarm points is shown to the right of the
alarm cfg menu pick.

Each alarm point entry shows the input tag name, the type of alarm, the group assignment and the
enable/disable status.

If an operator is logged in at level 3, the cursor appears on the enable/disable field of the topmost
alarm point on the screen. As is the case on other screens with settable values, Up Arrow and
Down Arrow shift the display to the next screen, while Left Arrow and Right Arrow shift the
cursor on a single screen.

Pressing the ENTER key toggles the enable/disable value. If an alarm point is enabled, pressing
the ENTER key disables it. If an alarm point is disabled, pressing the ENTER key enables it.
When the enable/disable status of an alarm point is changed, the change is communicated to the
alarming application and it is also written to the [station_name].cfg file, so the change will remain
intact if power is cycled.

When an alarm is disabled, any alarm list entry or entries it has generated are removed from the

alarm list, whether they have been acknowledged or not. Outputs dependent on the contents of the
alarm list are adjusted accordingly.
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Alarm behavior when power is interrupted

The alarming application assumes at startup there are no alarms on the alarm list and alarm input
tags are off. When it starts up, the alarming application examines the input tag values for each
alarm point. If an input tag is on, the alarming application sees a transition from off (its starting
assumption) to on (the actual tag value). The alarming application adds the alarm to the alarm list,
the audible alarm sounds and the alarm warning box flashes on the display.

For example, at a site there are three alarm points whose input tags are on. The audible alarm has
sounded, the alarm warning box has flashed on the display. The operator has heard the warnings
and acknowledged alarms. The display is quiet. The operator goes about his business seeing what
he can do to clear alarm conditions. Then power is lost for 30 seconds and there is no battery
backup. When power returns, because their input tags are on, the same three alarms go active all
over again.

At power up, the alarm list is rebuilt from scratch. The previous file containing the alarm list is
thrown away. By contrast, the event list is maintained. It is not discarded at power up. In the
power outage example above, the event list would have recorded the first three alarms and their
acknowledgement. Then it would have recorded the alarming application startup when power
returned. and it would have recorded the return of the three alarms.
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Section 4 Hardware and Technical Specifications

Figure 3 - A typical control enclosure.
The OI3000 is mounted on door of the enclosure facing out. The LC3000 controller and other
components are mounted on the back panel inside the enclosure.

. Dimensional Details and Panel Mounting | | Panel Mounting
Gaswer p For mounting a ILK-Ot3000 in a panel follow the
i clomo procadure given below:
| | : 1} Make a cutout of the required size
E 1T pounwy 23 Put the gasket behind the bezel. The gasket
= §3 Saews L may be sealed to the case using an adhesive.

= i 3) Put the unit through the panel cutout.

Cmirm { 4) Insert the clamps into the case.

Em”‘/ : | 5} Pull back the clamps until they seat into the
; ; { retaining slots.

| Above skelch displays the various terms used for ] ; 6) Tighten the clamping screws in an even patemn
- mounting a ILK-OI3000 unitin a panel. ? until the urti is secured into the panel.

- Dimensional Details
- Panel cutout: 475in.x6.00 in.
- All dimensions are in inches

LI,

Figure1 Figurez Fipmed Figured

H : Figure 1: Gasket inserted

1 Figure 2: Unit mounted in a panel.
Figure 3. Clamps being inserted in the mounting holes
Figure 4: Clamps tightened in the mounting hole

Figure 4 Dimensional Detail and Panel Mounting
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Cable pinouts

Looking into the RJ-11 connector socket on the OI3000:

I I N B
T

NC RD TD GND VDC NC

Figure 5 RJ-11 pinout on the OI3000

Looking into the RJ-11 Display port connector socket on the LC3000:

NC VDC GND RD TD NC

Figure 6 RJ-11 Display port pinout on the LC3000
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Please note that the RJ-11 ports provide the signal crossing required for a straight cable connection
between them. The cable that runs between the O13000 and the LC3000 is a straight-through
standard IDC modular cable assembly. with no signals crossed inside the cable.

locking tab UP at both
ends = standard cable

/\

(U I~ WS I | |
P2 W I n

Figure 7 Straight-through cable

IntraLink P/N = "LC3000 Reverse Style Adapter"

Conforming commercial cables:
Digi-Key Straight Cable Assembly P/N H1641-07-ND
Radio Shack Modular Line Cord P/N 279-339

Power requirement
10 - 30 VDC.
With the backlight on, the display draws approximately 100 mA at 12VDC.

RS-232 parameters
19200 baud at 8-N-1
These parameters are not settable.

Environmental specification
The OI3000 is rated NEMA 4.
Operating temperature: 0 to 50 degree C.
Storage temperature: -20 to 70 degrees C.
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Section 5 Troubleshooting and Support

Behavior at power-up

When the OI3000 display is powered up, the backlight comes on and the display shows a Control
Systems logo. The display remains in that state until it receives instructions from the LC3000
controller, generally 30 seconds to a minute after power up.

From a troubleshooting perspective, appearance of the backlight and logo indicate the OI3000
hardware is okay. If the display remains dark at power up, the most probable problem is lack of
power, usually because the cable is disconnected or broken.

Holding down the MENU key at power-up forces the OI3000 to show the firmware version
number for the display microprocessor.

There are no other diagnostic tools for the display itself.

Error messages

When the display software in the LC3000/2000 is starting up, it looks for certain files it requires
for operation. It looks for a configuration file called [station_name].cfg If it cannot find the file or
fails to open it, the display driver clears the screen and puts up a "cfg file not found" message.

The display driver looks for a _tags_.6tg file in order to fill its tagdata tables and display raw
tagdata values to the operator. If the display driver cannot find the _tags_.6tg file, it clears the
screen and puts up a "tag file not found" message.

Without the cfg file the display will show no Process screens. Job information will be missing on
the System\Job Info screen and passwords will default to "0000".

Without the tags .6tg file, all tag data will be unavailable. There will be no entries in the
Tagdata submenu. Process screens will produce a variety of "tag not found" error messages. Not
only will the display not work, the controller itself will probably do very little, because tag
definitions and manipulation of tag data are the heart of the LC3000/2000 control system.

The alarming application also looks for the [station_name].cfg file. If it is missing, no alarms will
be written to the alarm list because the alarming application does not know what tags to scan.

System\Diagnostics or Intralink Toolbox may be used to review the contents of the /usr/local/bin
directory in the LC3000/2000 to see if the necessary files are in the directory.

If necessary files are missing, the best troubleshooting procedure is to find the files, load them into
/usr/local/bin, and restart the controller. Files are loaded to the LC3000/2000 using IntralLink
Toolbox. Choose Operations, then File Operations. A dialogue box pops up showing the Linux
file structure in the LC3000/2000. Double click on usr, then on local, then on bin to indicate the
destination of the file to be loaded. Then click on Load File.
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Checking for communication between LC3000/2000 and OI3000

The LC3000/2000 has red LEDs to indicate activity on its ports, including LEDs for the TD
(Transmit Data) and RD (Receive Data) lines on the dedicated Display port (LC3000) and port D
(LC2000). The leftmost port on the bottom of the LC3000 is the display port. Port D on the
LC2000 is located on screw terminals. Typically terminals 15,16,17 & 18 are used.

When a key is pressed on the OI3000 display, the LED on the RD line of the controller display
port should light momentarily, indicating receipt of a character. This simple diagnostic reveals
much. It shows the display hardware is behaving correctly as a subsystem. It is detecting key hits
and generating a character to send to the LC3000/2000. The momentary LED flicker at the
controller confirms the cable is good. Strictly speaking, it is possible the display is generating the
wrong character to reflect the key hit or it is generating a character at the wrong baud rate, but
these possibilities are remote. If the RD light on the LC3000/2000 is showing key hits, the display
and the cable are probably good.

When the display driver is running, a key hit from the display usually generates a burst of traffic
on the TD line from the LC3000/2000 as the display software issues commands for moving the
cursor or creating a new screen. Sometimes, in the midst of the traffic burst on the TD line, there
will be a flicker of lights on the RD line. These are flow control commands from the display
regulating the data flow from the LC3000/2000.

These are qualitative descriptions of how the LC3000/2000 and OI3000 interact when things are
working correctly. A substantial deviation from this behavior indicates error.

Garbled screen ... trash characters

If, at any point, the screen display becomes garbled or is showing what look like trash characters,
the easiest fix is to press the MENU key to move up one level in the menu hierarchy and then
press the ENTER key to go back down.

If the display is unplugged, then plugged in again, the display driver goes about its business
updating some screen elements and leaving others alone. The result is a mosaic. Usually there are
remnants of the Control Systems logo on the display along with some updated values and some
garbage characters.

The fix is to press the MENU key and then the ENTER key ( or sometime Up Arrow then Down
Arrow keys) to go away from the present screen, then come back. In the process of coming back,
the display driver erases everything, then recreates the screen from scratch, giving a complete and
clean outcome.
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Resetting the display

It is possible, given very rare circumstance, to confuse and lock up the microprocessor on the
display. If key-hits are generating no data on the RD line, or if commands from the LC3000/2000
(visible on the TD line) produce no action in the display, then the display microprocessor is not
working correctly.

Clear the condition by cycling power to the display. Unplug the cable, wait a few seconds, then
plug it back in. Press the MENU key and the ENTER key, or Up Arrow and Down Arrow keys, to
refresh the display. If this does not work, verify correct operation of the LC3000/2000. It may be
necessary to reset the controller.

Contacting Tech Support
Please call your local support representative for technical support or replacement parts, or call
Siemens Water Technologies, Control Systems at 1-800-224-9474 for more information.
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Push Buttons and Operator Interface Specifiers Guide
Class 9001, Type K, SK — 30 mm
Common Operators

For use in hazardous locations — See page 150.
“START" Push Buttons

“STOP” Push Buttons

Operator . Contact Button Legend Operator & Contact Button Legend
Style Description Black Color Type Plate Style Description | "m0y Color Type Plate
30.5 mm fo e 30.5 mm [
Industrial o © Black KR1BH13 KN201SP Industrial o o Red KR1RH13 KN202RP
(Metal) (Metal)
30.5mm 30.5 mm o
N Sl h PRy
Corrosion Corrosion
Resistant < o Black SKR1BH13 KN101SP Resistant o e Red SKR1RH13 KN102RP
(Non Metaliic) (Non Metallic)
“OFF - ON" Selector Switch “HAND — OFF - AUTO" Selector Switch
Contact Contact
Sequence Sequence
Operator _— Knob Legend Operator . Knob Legend
Style Description Contact Color Type Plate Style Description Contact Color Type Plate
Block Block
Included Included
30.5mm 30.5 mm
Industrial Black KS11BH13 KN244SP Industrial Black KS43BH13 KN260SP
(Metal) (Metal)
L ARy
10 100
30.5 mm 0 1 30.5 mm 001
Corrosion Corrosion
Resistant Black SKS11BH13 KN144SP Resistant Black SKS43BH13 KN160SP
(Non Metallic) (Non Metallic)
RED - 120 Vac - “ON" Pilot Light GREEN - 120 Vac — “OFF” Pilot Light
Operator Style Description Type Legend Plate Operator Style Description Type Legend Plate
30.5 mm 30.5mm -«
Industrial KP1R31 KN203SP Industrial i KP1G31 KN204SP
(Metal) (Metal) |
30.5 mm 5 v 305 mm 5 \
Corrosion Resistant ¥:* SKP1R31 KN103SP Corrosion Resistant Y SKP1G31 KN104SP
(Non Metallic) : 3 s (Non Metallic) }
i+ i
RED - 120 Vac - “ON” Push-To-Test Pilot Light GREEN - 120 Vac -“OFF” Push-To-Test Pilot Light
Operator Style Description Type Legend Plate Operator Style Description Type Legend Plate
30.5 mm . 30.5 mm %
industrial -\ (e KT1R31 KN203SP industrial Nivt KT1G31 KNZ04RP
(Metal) ik (Metal) 1 =
30.5 mm i e 30.5 mm
Corrosion Resistant \; 3 SKT1R31 KN103SP Corrosion Resistant SKT1G31 KN104RP
(Non Metallic) o i a; (Non Metallic)

File E42258
CCN NKCR
" File LR 25490
Class 321103
' € Marking

124
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Push Buttons and Operator Interface Specifiers Guide

Class 9001, Type K, SK — 30 mm
Heavy Duty Operators

Non-llluminated Momentary Push Button Operators — UL Types 4, 13/NEMA Types 4, 13

For use in hazardous locations — See page 150.

Contact blocks and legend plate not included unless otherwise noted.

Operator With Operator With Operator With Operator Only
Description Color 1N.O. and 1 N.C. 1 N.O. Contact 1 N.C. Contact With No
Contact (KA1) (KAZ) (KA3) Contacts &
Black KR1BH13 KR1BH5 KR1BHE KR1B
Red KR1RH13 KR1RH5 KR1RHE KR1R
Full Guard Green KR1GH13 KR1GH5 KR1GH6 KR1G
Universal © KR1UH13 KR1UH5 KR1UHBE KR1U
Other @ KR1@DH13 KR1@H5 KR12H6 KR1®
Black KR3BH13 KR3BHS KR3BHE KR3B
Red KR3RH13 KR3RH5 KR3RHE KR3R
No Guard Green KR3GH13 KR3GHS KR3GH8E KR3G
Universal @ KR3UH13 KR3UH5 KR3UH6 KR3U
Other @ KR3@H13 KR32H5 KR32H6 KR3Q@
Black KR2BH13 KR2BH5 KR2BH6 KR2B
Red KR2RH13 KR2RH5 KR2ZRH6 KR2R
Extended Guard Green KR2GH13 KR2GHS5 KR2GH6 KR2G
Universal @ KR2UH13 KR2UHS KR2UH6 KR2U
Other @ KR2@H13 KR2@H5 KR2DHE KR2Q@
Snap-n Mushroom Button
Black KR4BH13 KR4BH5 KR4BHB KR4B
Red KR4RH13 KR4RH5 KR4RH6 KR4R
Red @ KR4R05H13 KR4R0O5HS KR4R05H6 KR4R05
134+ Diameter Green KR4GH13 KR4GHS KR4GHE KR4G
Mushroom Button Other @ KR4®H13 KR4®HS5 KR4@H6 KR4®
Screw-On Mushroom Button With Set Screw Security
Black KR24BH13 KR24BHS5 KR24BHE KR24B
Red KR24RH13 KR24RH5 KR24RH6E KR24R
Green KR24GH13 KR24GHS KR24GHE KR24G
Other @ KR24@H13 KR24®HS KR24@H6 KR24®
Snap-n Mushroom Button
Black KR5BH13 KR5BH5 KR5BH6 KRSB
Red KR5RH13 KR5RHS KR5RH6 KR5R
Red @ KR5R05H13 KR5R0O5HS KR5R05H6 KR5R05
o Diameter Green KR5GH13 KRSGHS KR5GH6 KR5G
Mushroom Butich Other @ KR5@H13 KR5@HS5 KR5@H6 KR5&@
Screw-On Mushroom Button With Set Screw Security
Black KR25BH13 KR25BHS5 KR25BHE KR25B
Red KR25RH13 KR25RH5 KR25RH6 KR25R
Green KR25GH13 KR25GHS KR25GH6 KR25G
Other @ KR25@H13 KR25@HS5 KR25@HB KR25@

See table below.

See table below.

68086

number.
EXAMPLE: KR24B + H2(2 - KA1) = KR24BH2

The universal push button operators contain one each of the following color inserts: black, red, green, yellow, orange, biue and white.

Knob has the words "Emergency Stop” in raised letters highlighted in white for readability. Available in red snap-in mushroom buttons only.

These operators can be ordered complete with contact blocks — for maximum block usage — see page 155. Add the "H" number chosen from page 151 to the end of the operator type

@ ForKR1,2,3 @ For KR4, 5, 24, 25
Color Choose Color and Place Code in | Choose Color and Place Color
Type Number Code in Type Number
Biue E: L
Yellow XY ¥
o\y::gee vsv s Basic Operators .. .............euiriiiiei e Page 155
Gray E - BOOIE s oo s s o s §um s uie oot PO e Page 154
Contact BIocks . oo wovamamanin v sas s o Pages 149-150
THONUMDEIS .. .ot sl vse iiEatds oanaistEEias Page 151
LBMIDS ..ottt e Page 148
Legend'PIaBs o v arims s wamss cmamssss v g v . Pages 152-153
Light: Modiles ;s s 5 v S S A S S N s s T Page 148
LOCKOUES . ... e Page 154
OUlINE DIMBASIONS  isivress cimom s mmimms s s Semmeed s Pages 159-160
Ratings woniun ponaaesenl B s B wass smnsss, & Pages 149-150
ReplacementParts ...............c.. ittt Page 158
RingNuts .................... .Page 158
Color Inserts and Mushroom Knobs Page 157
D 11/00 © 1999 - 2000 Schneider Electric All Rights Reserved




Push Buttons and Operator Interface Specifiers Guide

Class 9001, Type SK — 30 mm
Corrosion Resistant Operators

Non-llluminated Momentary Push Button Operators — UL Types 4, 4X, 13/NEMA Types 4, 4X, 13

For use in hazardous locations — See page 150.

Contact Blocks And Legend Plate Not Included Unless Otherwise Noted

o Operator With 1 N.O. Operator With Operator With 1 N.C. Operator Only With No
Description Color and (KAZ) Contact Contacts
1 N.C. Contact (KA1) (KA3)
Black SKR1BH13 SKR1BH5 SKR1BH6 SKR1B
Red SKR1RH13 SKR1RH5 SKR1RH6 SKR1R
Green SKR1GH13 SKR1GH5 SKR1GH6 SKR1G
z Universal © SKR1UH13 SKR1UH5 SKR1UH6 SKR1U
Full Gual Other @ SKR1@H13 SKR1@HS5 SKR1DHE SKR1®@
"’ Black SKR3BH13 SKR3BH5 SKR3BH6 SKR3B
Red SKR3RH13 SKR3RH5 SKR3RH6 SKR3R
Green SKR3GH13 SKR3GH5 SKR3GH6 SKR3G
¥ i Universal © SKR3UH13 SKR3UH5 SKR3UH6 SKR3U
No Guard Other @ SKR3@H13 SKR3@H5 SKR3@H8 SKR3D
Black SKR2BH13 SKR2BH5 SKR2BH6 SKR2B
Red SKR2RH13 SKR2RH5 SKR2RH6E SKR2R
Green SKR2GH13 SKR2GH5 SKR2GH6 SKR2G
2 Universal © SKR2UH13 SKR2UH5 SKR2UH6 SKR2U
Extended Guard Other @ SKR2Q SKR2ZH5 SKR2DHE SKR2®
Snap In Mushroom Button
Black SKR4BH13 SKR4BH5 SKR4BHB SKR4B
Red SKR4RH13 SKR4RH5 SKR4RHB SKR4R
Red @ SKR4RO5H13 SKR4ROS5HS SKR4R05HE SKR4R05
Green SKR4GH13 SKR4GHS SKR4GH6 SKR4G
1%/g Mushroom Button Other @ SKR4®H13 SKR4®HS5 SKR4®HE SKR4®
Screw-On Mushroom Button With Set Screw Security
Black SKR24BH13 SKR24BH5 SKR24BHE SKR24B
Red SKR24RH13 SKR24RH5 SKR24RH6 SKR24R
Green SKR24GH13 SKR24GHS5 SKR24GH6 SKR24G
Other @ SKR24@H13 SKR24@H5 SKR24@H6 SKR24@
Snap-n Mushroom Button
Black SKR5BH13 SKR5BH5 SKR5BH6 SKR5B
Red SKRSRH13 SKR5RH5 SKRSRHE SKR5R
Red @ SKR5R0O5H13 SKR5RO5HS SKR5RO5H6 SKR5R05
Green SKR5GH13 SKR5GHS SKR5GH6 SKR5G
Other ® SKR5@H13 SKR5@HS SKR5@HSE SKR5®
Screw-On Mushroom Button With Set Screw Security
i Black SKR25BH13 SKR25BH5 SKR25BH6 SKR258
21,’4 Mushroom Button Red SKR25RH13 SKR25RH5 SKR25RH6 SKR25R
Green SKR25GH13 SKR25GHS SKR25GH6 SKR25G
Other @ SKR25@H13 SKR25@H5 SKR25@&H6 SKR25@
@ The universal push button operators include one each of the following color inserts: black,
red, green, yellow, orange, blue and white.
@ See table below.
@ Knob has the words “Emergency Stop” in raised letters highlighted in white for readability.
Available in red snap-in mushroom buttons only.
@ See table below.
® These operators can be ordered complete with contact blocks, for maximum block usage — Color Inserts and MushroomKnobs . . . ..........oiiniiinnnn Page 157
see page 155. Add the “H" number chosen from page 151 to the end of the operator type BasiciOperalorS v vivsmn s swin v SESEEREERIS 20000 Page 155
number. EXAMPLE: SKR24B + H2(2-KA1) = SKR24BH2 BOOIS . .. Page 154
Contact Blocks . Pages 149-150
THENUMBES . conmmmimenn: s i w3 5 oFE S S8 Srren Page 151
@ For SKR1,2,3 & For SKR4,5,24,25 Legend Plates .. ... Pages 152-153
Color Choose Color and Place Choose Color and Place LOCKOULS . o oo oo e Page 154
Color Code in Type Number | Color Code in Type Number Outline Dimensions . . . i o i:’.a.r_.]ES 159-160
Blue L L Ratings Pages 149-150
Yellow Y ¥ ReplacementParts ...... ... .. ... . ... .. ... ... .....o... Page 158
White w = Ring Nuts PP Page 158
Orange S S
Gray E -
D

11/00
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Push Buttons—Class 9001 Type SK—30 mm jlsouarE D |

Corrasion Resistant Non-llluminated Operators www.SquareD.com
For The mos! up-to-tae intarmatian
Non-llluminated Momentary Push Bution Operators—UL Types 4, 4X, 13/NEMA 4, 4X, 13
u For use in hazardous locations—See page 17-79. )
=< Contacl blocks and legend plale not included unless otherwise noted.
% % E Description Color ;‘L"::_Ej?;":ga ' 1 .cg%]g; 3 Eﬁ;ﬁ; e ey
Fo K =
=5 Black BKR1BH P | SKRIBHS SKRIBHE k1B B
25 Red SKRIAHTI ) BKR1AHS SKRIAHG SKRIA
e Green SKRIGHI3 : SKRIGHS SKR1GHS SKR1G -
26 Unhvorsal 4 SKRIUH13 ' SKR1UHS _SKR1UHG SiAsU B
I~ Other ® SKR1mH13 SKRImHS SKR1HS SKRim
— Black SKRIBH1 SKR3BHS SKAIBHE SKR3B
Red SKRIRHI3 SKRIRHS SKRIRHE SKRIA -
Groen SKR3GH13 SKRIGHS SKRIGHS SKR3G -
Unhvarsal SKRWHIE. SKR3UHS SKR3UHS SKA3U -
Oher = SKR3wH13 ) . | sxRamHs SKRAmHE : * sKR3w - '
Black SKR2BH13 ' SKR2BHS SKRzBHS SKRZB )
Fad SKRZRHI3 . SKRZRHS SKR2RHE . SKReR -
Groen SKR2GH13 ) SKR2GHS SKR2GHE SKR2G ¥ -
= Univarsal & SKR2LH13 SKRZUHS SKR2UHE SKR2U :
E:m Othor w- SKR2w SKR2ZmHS SKR2wHE SKR2a *
4 The univessal push bulion operalors indude one each of the foliowing colot Inserts: black, red, green, yailow, orange, bive and whita,
= Sap bk beiow,
Operutor with
Descriplion Calor g ,‘?}‘L"c;gd : ThD o | TR e T oty
{KAT) | o Ay _
Snap-in Mushroom Button . .
Black - SKR4BH13 | SKRABHS SKR4BHE SKA4B -
Red SKRIRHID SKRARIS SKRARKHE SKRAR -
Red + SKRARQSH13 SKRAROSHS SKRAROSHG SKRARDS -
Green SKRM4GHI3 SKRAGHS SKRAGHE SKR4G -
Otter % SKRAKH1A * SKRARHS SKRARHE SKR4* B
Secrew-On M m Bution with Set Screw Y
Biack SKR24BH13 BT SKR24BHS SKA248 -
1% Mushroom Bation Red SKR24RH13 SKR24RHS SKR24RHE SKR24R -
Green SKRZ4GH1S SKR24GHS SKRAGHG SKR24G T
Othar % SKR24%H13 ) SKA24RHS SKR24KHE SKRZ#k C
Snap-in Mushroom Button 2
Biack SKRSBHS SKRSBHE SKASE - -
Red SKRASAHT3 : SKRSRHS SKASAHE SKRSR i -
Fled ¢ 13 : SKASROSHS | SKRSROSHG SKRSROS .
Green BHREGH13 i SKR5GHS SKRSGHE BKASG
Othr + SKA5AHI3 i | skrskns SKRSAHE i KRS -
Screw-On Mushroom Bution with Set Screw Security s .
Black SKROSBH1S | | sknzseHs - | swpessne s SKR25B r
2Y, Red SKR26AHI3 SKAZBAHS SKR25RHG ) SKR25R -
Groen SKA2ZSGH13 ) SKA2SGHS SKR25GHE ! SKRZSG =
Other % SKRZ5H13 SKRZ5HS SKR254HB SKR2S* 1 -
4 1000 hac the e “Emergarcy Siog” e ks Pighighied n wie o madabity

v wmamu-mnbe ordared complale with conlact biocks. For maximum block usage, see page 17-85. Add the *H” number chogen Irom page 17-80 o he end o the oparmlor type number and
add the cost ol the "H” number fo the operalor cosL.

w SKR1,2,3 * SKR4, 5, 24,25
Calor Phace Calor Code Place Color Coda
InType Humber InType Number
Blue L L
Yelow Y ¥ N ,
White w \
Ormange 3 s i
Gray E ae i

For additional information, reference Catalog #3001 CTOSDT,. i

©2003 Schnekder Elecitic
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Push Buttons—Class 9001 Type K, SK and KX—30 mm |SouARE D- |
Type K, SK and KX—30 mm _

www.SquareD.com
Class 5001 For the most p-4o-€ats infermaticn
The Class 8001 Type KA contact blocks are FINGERSAFE® contact
blocks (meeting VDE 0106 Part 100). They have one serew mounting with Smﬁmm ) . ““”ﬂ:‘f‘af‘;m"‘“
™ and captive (backed out) plus/minus terminal screws. These contact Srmbol (nol PNGERSAFE) | ._PressureWire Termingls
%1 blocks are double-break, direct-acting contacts. Because of the wiping Type Quanuey= Type | - _
474 action of these contacls, they are suilable for use with programmable g0 Kez1 PRI KAzt
("} controflers. All contact blocks listed below accept up to 2 #12—%24 AWG L ) -
F33 solid or stranded wires. Recommended tighening torque for screw i ik 2-Up Y kRS
[ terminals is 7 in-lbs. 5o ; _
50 Q1o KA23 25-Up i okam
14 Standard Contact Blocks. P _
o Description Symbol po oo :
=1 i S QP KA2d 25-Up KA4
C] N.O. Eady
Closing _
~ i
N.C. Contact KA2S 25-Up KA3S
Lata Opaning 1
= Minimum ordar quantity is 25. The pdce represents one individual contact biock.
KAZ ) Contact blocks listed below are not FINGERSAFE,
but provide:
— * Terminals that accept ring tongueffork tongue
connectors
' = Short single circult contact blocks
KA (0.75" deep vs. 0.57* deep on the FINGERSAFE) ™
» Same as old style Series G product available E
) _ prior to March, 1989,
» Use form Y238 (add to catalog # as suffix—
Example: 9001KRU1H13Y238)
KA
Symbol Type |. Symbol Type |- N
Goned oLo :
g0 KatG i Quo kme |
N.O. Contact :
s Early Closing R
CTLC'J KA2G L’:ﬁ Conlact KASG
- .
e L N.O. Contagl e
KAS Early Closing
Contact blocks listed below are not FINGERSAFE, but have Quick-
L - Connect terminals.
== Symbol Type _
Order One
-
| 5's s
. QLo KA13 )
m ’ DIMBNSIonS .....evuiiianrasaneninnsiinnsisnensssrsnssses oo CotaI0g BOOICTON!
OneTypeKAS | -

Maximum Curren! Ratings For Conlra! Circult Contacts—Types KA1-KAG, KA21-25, KA31-35, KA1G-KAESG

AC nc
inductive (NEMA FUL Type AS00) Inductive and Reslelive
. 35% Power Fa Resistive 76% (NEMA Q600)
Vol Power Faclor Vaolts
Make Break ml-dh:!, Break Make and Break c
Carrylng KAZ KAS Carrylng
Ampsres VA Amperes VA Amperes Ampares KAt | 3 | WM | o Amperes
120 (] 7200 60 720 10 1]
240 30 7200 30 720 10 10 D132 ol t 23
4BD 15 7200 1.5 T20 0 0 500 010 010 25
600 12 T200 12 T20 10 10 N % S i3

: Tt Pamard
17-78 Fighis Rosarved
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Push Buttons—Class 9001 Type SK—30 mm @
Corrosion Resistant Pilot Lights www.SquareD.com

For the mos! up-to-date intormation

Pilot Lights—UL Types 4, 4X, 13/NEMA 4, 4X, 13
For use in hazardous locations—See page 17-79.

w B
n‘&’ Legend plate not included.
= L
dz = With Red | With Green | yim; Other Without
Description Voltage Style Fresnel Color | Fresnel Color Price
g E Cap Cap Color Cap Color Cap
E E 110120V, 50-60 Hz Translormer SKP1R31 SKP1G31 SKP1m sio02 SKP1
0=- g Standard 220-240V, 50-60 Hz Transtormer SKP7R31 SKP7G31 SKP7m 102. | SKP7
ok Pilot "'-'Efa'lk 24-28 Vacldc Full Voltage SKPa5R31 SKP35G31 | SKP3sm B3. | SKP35
I fresnel color Transformer, Flashing or LED4 | SKPAR31 SKPAG31 SKPaw 102. SKPa
g E cap shown) | For other voitages
see Table & Full Voltage, Neon or Resistork | SKPaR31 SKPaAG31 SKPam B3. | SKPa
ac
h 110-120 V, S0-60 Hz T SKT1R31 SKT1G31 SKTim 131 SKT1
o el 220240V, 50-60 Hz Transiormer SKT7R31 SKT7G31 SKi7= 131, SKT7
24-28 Vacidc Full Voltage SKT35R31 SKT35G31 SKT35m 1. SKT35
—— Transiormer, Flashing or LED#+ | SKTAR31 SKTaG31 SKTam 131, SKTa
see Table 4 Full Vollage, Neon or Resistor# | SKTaR31 SKTaG31 SKTam 11, | SKTa
120 Vac Only Resistor SKTR38R31 | SKTR38G31 | SKTR38m 131. | SKTR38
24-28 Vac Only Full Voltage SKTR35R31 SKTR35G31 | SKTR35m 131, SKTR35
For.other seilbiges. Full Voltage or Resistor ¥ SKTRAR3! | SKTRAG31 | SKTRam 131. | SKTRa
Intrinsically safe equipmen! must not release elecincal or thermal energy capable
ufig'ﬂngceﬂamaphswe or combusfitie hazardous atmospheres, hrum-:h the
has been tesled.
These pilol lights are intrinsically safe when used with suitable approved barier or
Wmmwotmaw%wmlﬁww Consult your
local Square D sales office for further detail KPa4Y
These pilot ighls are fully encaps: ulated»—«lhere are no replaceable parts—excep! | KP44R KP44G (Yefiow 118.
for the SK40 nul. Use KN 100 series plastic legend plates as shown on Pages Color Cap)
: 17-81 and 17
Pilot Light For Intrinsicall N Nominal
Sate Gircuts " | Operating Vohage Range Cor Vmax =32V
(NEMA 4X) I max = 165 mA
20-30 Vac/dc 25 mA
4 Add the voitage assembly code as chasen from lable, page 17-77.
EXAMPLE: SKTAR31 uih&u\n'n:redl.mwlnge SKT37LRAR31
= Add the color code as chosen from the color cap table below.
. EXAMPLE: SKP1n with a blue fresnel cap = SKP1L31.
+ The cap must be the same color as the LED lighl module chosen, e.g.. for green LED, use green color cap.
S * On neon light modules, use clear color caps only.
v Use only full voltage or resistor voltage assembly codes on remole tesi pilot ights. Do nol choose LED, neon or transformer codes. For AC use only.
Color Caps
= Plastic = Plastic
Fresnel Domed
Color
Amber
Blue
Clear
Green
Red
White
Yellow
Typical Wiring Diagram
[
STAAT
5 sTCP
4 >—7»F
rrErm:\(\,u
Pt
= -
N- = 6
Push-To-Test Pilot Light Remote Test Pilot Light
\ ozmi"samw i rE'emicm
17-76 ke Ressned

USFCS PDF No. 644 Rev.: 10-3



DEEESEE Push Buttons—Class 9001 Type K, SK and KX—30 mm

www.SquareD.com Electrical Components
Far the mos op-to-date information

Standard Light Modules for Types K, SK, and KX Control Units «
For use in hazardous locations—See page 17-79.

W
= Neon type light modules—use CLEAR color caps only. £ %
e LED light modules require that the color cap and the LED be the same color, or use a clear color cap. :E
E4=
For Use - " . = cZ
Voltage Description mm L A Assembly | Rating ng Part fe
“timeiratiniry Types Code Number ¢ ¥ =0
2k
6 Vacidc Full Volage | Al K31 31 SVA | 2550101020 Tz
1214 Vacide FullVoltage | Al KM32 2 12VA | 2550101037 =
18 Vac/de Resistor All KM33 33 14VA 2550101037 ag
2428 Vacide Full Voage | All KMa5 35 12VA | 2550101002
24-28 Vacide LED Red All Excepts KM3sLR a5LR 2BVA | 6508805210 M~
24-28 Vacidc LED Grean | All Excepl® KM35LG 3G 2BVA | 6508805212 T
2428 Vacioc LED Yelow | All Exceptm KM3ELY 35 2BVA | 6508805211
24-28 Vaciic LED White All Excepts KA3ELW 3BW 2BVA | 6508805214
2428 Vacidc LED Blue All Excepts KM35LL asLL 28VA | 6508805213
48 Vacldc Full Voltage AR KM36 36 26VA 2550101025 -
110120V, 50-60 Hz | Translormer | Al Excepts KM1 i 24VA | 2550101020 -
110-120V,50-60Hz | Flashing All Excepts KMF1 ! Fi BSVA | 2550101036 -
120 Vad/de Resistor ] KM38 i 38 30VA | 2550101027 -
120 Vad/dc Full Vollage | Al KM38 i 38 3O0VA | 2550101027 -
120 Vac/dc Neon Al Exceplm KMt | 1 02VA | 2550101013 -
120 Vao/dc LED Red Al Exceplu KM38LA 1 38LR 14VA | 6508805210 -
120 Vacidc LED Green | Al Exceptm KM38LG 38LG 14VA | 6508805212 -
120 Vacide LED Yeliow Afl Excepl® KM38LY 38LY 14VA | 6508805211 -
120 Vacidc LED White Al Excepim KM38LW 38LW 1.4 VA 6508805214 -
120 Vac/de LED Blue All Exceptn Kma3sLL 38LL 1.4 VA 6508805213 -
208-220V,5060Hz | Translormer | All Exceptm KM3 ; 3 25VA | 2550101020 i -
220240V, 5060 Hz Transformer All Excepls KM7 - 7 20VA 2550101020 -
240 Vac/de Resislor Al Excepta KM25 25 60VA | 2550101027 -
240 Vac/de Neon Al Excepts and KX KMi12 12 03VA 2550101013 -
277 V, 50-60 Hz Transtormer | All Excepls Kms : 8 24VA | 2550101020 -
380480V, 5060 Hz Transiormer Al Exceptn KM5 5 2B8VA 2550101020 =
480 Vac/dc Neon Al Except®n and KX KmMi14 14 05VA 2550101013 -
550-600V,50-60 Hz |Translormer | Al Excepts KME 6 25VA | 2550101020 - ~—

Shallow Depth Light Modules For Types K and SK Control Units «
For use in hazardous locations—See page 17-79. Reduces the depth of illuminated push buttons with contact blocks by

over 33%. )
. Light Module ; Voltage " Replacement Lamp | -
Voltage Begcrpiing Typet¢ i Assembly Code Ratig Part Number ¢
4
24-28 Vac/dc Full Voilage KM5S } 55" 12VA 2550101002
110-120 Vac/de Full Voltage KMS58 } 58 30VA | 2550101027
A S001K, SK, KX. ;
= Do not use on any remate lest version pilot Gght.
* Al fight modules with an LED above 12V use a 14 V bipolar LED.
* For use with all operalors except KX and remole lest pilot.
v msmmmn«wwmmmm
Fie E42259
CCN NKCR
File LR25490
321103
marked
© 2003 Schneider Electric -
Reserved
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Push Buttons—Class 9001 Type SK—30 mm i]souare D |
Corrosion Resistant Pilot Lights www.SquareD.com
For the mos! up-te-date information

Pilot Lights—UL Types 4, 4X, 13/NEMA 4, 4X, 13
For use in hazardous locations—See page 17-79.

w *
a g Legend plate not included.
Zu With Red | With G
<% , bt een | with Other Without
Description Voltage Style Fresnel Color | Fresnel Color
I Color Color
gE Cap Cap Cer Lop
EE 110-120V, 50-60 Hz Transiormer SKP1R31 SKP1G31 SKPim SKP1
'5 g Standard 220-240 V, 50-60 Hz Transformer SKP7R31 SKP7G31 SKP7® SKP7
a ; {'fﬂm UQIQ“W 24-28 Vac/de Full Voltage SKP35R31 SKP35G31 SKP35m SKPas
I fresnel color Transformer, Flashing or LED# | SKPaR31 SKPAG31 SKPA® : SKP4 ,
g E cap shawn) | For other voltages 3 2|
ac see Table & Full Voltage, Neon of Resistork | SKPAR31 SKPAG31 SKPam : SKPa d
~ 110-120 V, 50-60 Hz Transtormer SKT1R31 SKT1G31 SKT1im SKT1
— Push-To-Test | 220-240V, 50-60 Hz Transformer SKT7R31 SKT7G31 SKT7w SKT7
(N}:,'!:‘m"m" "M 24-28 Vac/dc Full Voltage SKT35R31 SKT35G31 SKT35a SKTas
fresnel color Translormes, Flashing or LED ¢ | SKT4R31 SKTaG31 SKTam SKTa
cap shown) | For other voltag — s
see Table & Full Voltage, Neon or Resistork | SKT4R31 SKTAG31 SKTam SKTa
120 Vac Only Resistor SKTR38R31 SKTR38G31 | SKTR38m SKTR38
e [24-28 vac Only Full Vollage SKTRISR31 | SKTR35G3! | SKTRISE SKTRS
(Non-metaliic
Iresnel color For other voltages '
cap shown) | see Tables Am v Full Vollage or Resislor ¥ SKTRaR31 SKTRaG31 SKTRa= SKTRa
itﬂmslﬂlyﬂletqwmemnuﬂnd release electrical of thermal energy capable
cerlain hazardous atmosy for which the
equipment has benn mad
These pilot lights are intrinsically sale when used wilh suilable approved barder or
bamier relay. These pilot lights are Factory Mutual (FM) approved. Consult your
local Square D sales cﬂuz for turther detaits. KP4aY
These pilot ights are hully the: ble paris—excepl | KP44R KP44G (Yellow
for the SK40 ring nut. Use mtmmpﬂaﬂbleqmd phlaasshownnn Pages Color Cap)
17-81 and 17-82
Pilot Light For intrinsicaly : Nominal
ate Circuits Operating Voltage Range Current V max =32V
(NEMA 4X) I max = 165 mA
20-30 Vac/dc 25mA
A Add the voltage assembly code as chosen from table, page 17-77.
EXAMPLE: SKTaR31 with 60 Vac red LED voltage = SKT37LRR31
® Add the color code as chosen from the color cap table below.
EXAMPLE: SKP1m with a blue fresnel l:-lg SKP1L31.
+ The cap must be the same color as the LED lighl module chosen, e.g., for green LED, use green color cap.
S +* On neon light modules, use diear color caps only.
w» Use only full voltage mw.sstmwltageassemﬂywdesonmmmel:slpaonghts Do not choose LED, neon or transiormer codes. For AC use only.
Color Caps
= Plastic = Plastic
Fresnel Domed
Color
Amber A31
Bive L31
Clear Ccat
Green G
Red R31
While W3t
Yellow Y31
Typical Wiring Diagram st
L puTToN
L
P s1ce svep ;
| C:
N
LS
L e
(Timc\ 4 2
=] Ty w
|L‘<l S5 M)
Push-To-Test Pilot Light Remote Test Pilot Light

© 2003 Schneider Eleciric
‘ All Rights Reserved
9/8/03
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DESEEE Push Buttons—Class 9001 Type K, SK and KX—30 mm

www.SquareD.com Electrical Components
For the most up-to-dale information

Standard Light Modules for Types K, SK, and KX Control Units «
For use in hazardous locations—See page 17-79.

w
= Neon type light modules—use CLEAR color caps only. g
+ LED light modules require that the color cap and the LED be the same color, or use a clear color cap. E
z
For Use -
Vohage Description m"bi':,ﬂ:::‘: L é:%::ie A:;.mvx:ty Rating :I‘;::E:f'::lm g
Indicated 4 Ype umi LA = :
€ Vacidc FulVolage  |AE KM31 31 SVA | 2550101020 e
12-14 Vacidc Full Vohage Al KM32 ; 32 12VA 2550101037 gg
18 Vaddc Resistor AR K33 ES 14VA | 2550101087 2o
24-28 Vacide Ful Volage | Al KM35 35 12VA | 2550101002
24-28 Vacide LED Red ARl Exceptm KM35LA 35LR 28VA | 6508805210 N~
24-28 Vaclde LED Green | All Exceptm KMa5LG BLG 28VA | 6508805212 W
24-28 Vac/de LED Yelow | All Exceptm KM35LY 35LY 2BVA | 6508805211
2428 Vacide LED White All Exceplm KM35LW 35UV 28VA | 6508805214 :
24-28 Vacldc LED Blue All Exceplm KM35LL 35 2BVA | 6508805213
48 Vackic Ful Voitage | Al KM36 / % 26VA | 2550101025 -
110-120V, 50-60Hz | Transiormer | All Exceptm KM1 : 1 24VA | 2550101020 3 - !
110-120V,50-60Hz | Flashing All Excepl® KMF1 ! F1 B5VA | 2550101036 ' 7
120Vadlde Resistor Al KM38 38 30VA | 2550101027 -
120 Vaclde Full Voltage | Al KM38 38 30VA | 2550101027 —
120 Vac/dc Neon All Exceptm K11 1 02VA | 2550101013 -
120 Vad/dc LED Red Al Exceptn KM38LR 38LR 14VA | 6508805210 -
120 Vadide LED Green | AR Excepim KM38LG 3BLG - | 14VA | 6508805212 -
120 Vacide LED Yellow Al Exceptm KM38LY 38LY 14VA | 6508805211 B
120 Vaclde LED White All Exceplm KM3sLW 38w 14VA | 6508805214 -
120 Vac/de LED Blue Al Excepte KM38BLL 38LL 14VA | 6508805213 -
208-220V,50-60 Hz | Translormer | All Exceplm KM3 3 25VA | 2550101020 B
220-240V,50-60Hz | Transiormer | All Excepl® KM7 7 20VA | 2550101020 -
240 Vacide Resistor All Excepts KM25 25 60VA | 2550101027 B
240 Vacide Neon All Exceplam and KX | KM12 12 D3VA | 2550101013 -
277V, 5060 Hz Translormer | All Excepls KM8 8 24VA | 2550101020 -
380480V, 5060 Hz | Translormer | All Excepls KM5 5 2BVA | 2550101020 -
480 Vac/dc Neon Al Except®m and KX | KM14 14 05VA | 2550101013 -
550-600V,50 60 Hz | Translormer | All Excepta KM6 ) 6 25VA | 2550101020 ) - S—
Note: Standard light modules are available in other voltages. Contact your nearest Square D/Schneider Electric sales
office for details.

Shallow Depth Light Modules For Types K and SK Control Units =
For use in hazardous locations—See page 17-79. Reduces the depth of illuminated push buttons with contact blocks by

over 33%.
— Light Module Price of Voltage Replacement Lamp
Voltogs Dencription Typee Light Module | Assembly Code | PaUng Part Number ¢
24-28 Vac/dc Full Vollage KMS5 $57. 55 12VA 2550101002 | . -
110-120 Vac/dc Ful Voftage KM58 S§7. 58 3.0VA 2550101027 [
4 BDO1K, SK, KX,
= Do nol use on any remote test version pilot light.
+ All light modules with an LED above 12V use a 14 V bipolar LED.
* For use with ali operators except KX and remole les! pilol.
¥ Check light module label lor series and replacement number.
File E42259
CCN NKCH
File LR25490 )
sa Class 321103 .
®
c € marked
© 2003 Schneider Electric . w

All Rights Reserved
9/8/03
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Push Buttons—Class 9001 Type K and SK—30 mm lgjscuare D |
Replacement Parts www.SquareD.com
For the mos! up-to-date infarmation

Ring Nuts Repair Parts
w Used On Type Used On Type Description Part Number
ag KiL Kéd4 SKiL SKa4 E10 Key 2941101100
Z L I Gray cap for KR11, KR12, SKR11, or SKR12 3105217001
ac K45 wes e Ciear plastic top (only) for S001K44 & SK44 4287D63X1
M «7 4 . ing Nut
2+ ieN e Gaske! for Type K and SK Push-Pull Knb 6509701801
o Z Bad sl K45 SK20, SK21, SK45 Gaske! for Plastic Buminated Lens 6508701801
|_E K22, K23 SK22, SK23 Gasket for Type K and SKsele\:turmittil;\(ab 2;33406401
Black i 702001
'52 K20, K21, St SK20, SK24, SKas TG Saaes (ywe K ang @
g K22 K23 e 5K22, K23 ¢ Liner for Non-llluminated Opesalors 6509704901
Locking Thrust Washer 6512231201
5 E KL K49 SK2L SK49 S osimen0t
=1y K3l Kit1 Locking Thrust Washer (Std. Type SK Operator) 6512240601
o Push-P K54
b ke KR Kat SKR SKTR sk DIl Mmoo Mowky e
~ K Ka1 SKR1 SKe1 Knob on Joysticks without latch 4458D20X3
Ll KR11 Kaz SKR11 SK42 v Allows Type -20 and -21 mushroom color caps to be used on push-pull operators. Use ol
= 9001K54 woids Type 6 raling.
KR12 & K42 SKR12 & SK42
KR12 . Kat SKR12 = SKa1 KU Replacement Ring Nuts (Threaded Inside and Out)
KR13, 14,15 K55 Used On Part Number
KR2 Kéz SKR2 SKaz KU1 through KUB, KU27, KU37, KU47 3105204101
KR20 | Kag KU1T7, KU18 3105205901
KR24 K4g 69 . ¢
KA2s K4ég o - Iinterlock
KR3 K40 SKR3 SK40 For mechanically inleriociing two push butlons so that only
s one button can be depressed at a time. A Type K3
il i BHH S men is fumished with the 8001 KRT1, KR12, SKR11,
KRS Ké1 SKRS SK41 SKR12, SKRU1 and SKRU11 operalors. However, lhese
22 are maintained operators and the K3 interlock
KRE Ke7 serves lo release one of the buttons when the other is
KR&7 K47 depressed. When used with momentary contact butions,
the K3 interiock does not hoid the butlons in the depressed
KR7 K47 i = position. It simply prevents pushing both buttons al the same
lime.
KR8 K58 SKRE 6509704401 The Type K3 inleriock s mounted behind the opsrators.
KR9 K41 SKR9 SK41 Operators not included.
KS K45 SKS SK45 Type
SKS + SKa6 K3
KS SK46 SKRUT1 SK41 —_—
SKRU1,234,5,10 | SK40
KT¥ Kag SKT SK49 Screwdriver
N 4 Mainlained button of two button operator.
= Momenlary bution of two button operator.
+ Secondary ring nut (holds knob on selector swilch or polentiometer). £
Replacement Lamps For Series A-F (black) Light Modules Used o tighten mounting screws on
ccontact biocks and fight modules.
Light Lamp Numb Square D Replacement Lamps " 5 e
Module Type (ANS) Part Number . = =
] Kes
KM1 GE44+ o
KM2 GE 1480 2550101003
Km3 GE44% e Wrenches
KM4 GE1490 2550101003
KM5 GE44% .
KM8& GE44% -
KMT7T GE44% i
Kms GE44% T
KMg GE755 2550101020
KM11 CMDK1AS 2550105014
Km12 CMDK1AS 2550105014
KM13 CMDK1AS 2550105014
KM14 CMDK1AS 2550105014
KM15 CMDK1AS 2550105014
KM21 SYL12PSB 2550105003
Km22 SYL12PSB 2550105003
KMz3 SYL28PSB 2550105008 Where Used Type
KM25 SYL120PSB 2550105008 For lightening ring nuts on Types K, KX, SK and J control units K35
KM31 SYL6PSB 2550105007 For protect s K1
KM32 SYL12PSB 2550105003 tpmacere
KM34 SYL24PSB 2550105004
KM3s SYLZBPSB 2550105008
KM36 SYL48PSB 2550105009
KM37 SYLEOPSB 2550105010
KM38 SYL120PSB 2550105005 B2

+* GE44 and GE755 are interchangeable (GE755 gives longer fife). if 2 GE44 lamp is ordered,
a GE755 (2550101020) will be substituled. For a replacement lamp in a current series kght
module see the ight module listing on page 17-77.

© 2003 Schneider Electnc
-’ All Rights Reserved
9/8/03
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[ ] 48840-048-01

Instruction Boletin de Directives 08/2003
Bulletin instrucciones | d'utilisation Cedar Rapids, IA, USA
ECN N339

Series 3 QOU® Circuit Breakers and QYU® Supplementary Protectors
Interruptores automaticos QOU® serie 3 y protectores suplementarios QyYu®
Disjoncteurs QOU® série 3 et protecteurs supplémentaires QYU®

Retain for future use. / Conservar para uso futuro. / A conserver pour usage ultérieur.

HAZARD OF ELECTRIC SHOCK,

EXPLOSION, OR ARC FLASH

- Apply appropriate personal
protective equipment (PPE) and
follow safe electrical work
practices. See NFPA 70E.

+ This equipment must be installed
and serviced only by qualified
electrical personnel.

Turn off all power supplying this

equipment before working on or
inside equipment.

« Always use a properly rated
voltage sensing device to confirm
power is off.

« Replace all devices, doors and
covers before turning on power to
this equipment.

Failure to follow these

instructions will resultin death or

serious injury.

PELIGRO DE DESCARGA ELECTRICA,
EXPLOSION O DESTELLO POR
ARQUEO
« Utilice equipo de proteccion personal
(EPP) apropiado y siga las practicas de
seguridad eléctrica establecidas por su
Companiia (consulte la norma
NFPA 70E).

Solamente el personal eléctrico
especializado debera instalar y prestar
servicio de mantenimiento a este equipo.

+ Desenergice el equipo antes de realizar
cualquier trabajo en él.

Siempre utilice un dispositivo detector de
tension nominal adecuado para
confirmar la desenergizacion del equipo.

+ Vuelva a colocar todos los dispositivos,
las puertas y las cubiertas antes de
energizar el equipo.

El incumplimiento de estas

instrucciones podra causar la muerte o

lesiones serias.

A DANGER / PELIGRO / DANGER

RISQUE D'ELECTROCUTION,
D'EXPLOSION OU D'ECLAIR D'ARC

» Portez un équipement de protection
personnel (EPP) approprié et
observez les méthodes de travail
électrique sécuritaire. Voir NFPA 70E.

+ Seul un personnel qualifié doit
effectuer l'installation et I'entretien de
cet appareil.

» Coupez toute alimentation de cet
appareil avant d'y travailler.

« Utilisez toujours un dispositif de
détection de tension & valeur
nominale appropriée pour s'assurer
que 'alimentation est coupée.

+ Replacez tous les dispositifs, les
portes et les couvercles avant de
mettre I'appareil sous tension.

Si ces précautions ne sont pas

respectées, cela entrainera la mortou

des blessures graves.

INSTALLATION

1. Turn off all power supplying this
equipment before working on or
inside equipment.

2. Circuit breaker lugs can be
rotated to allow access to wire
binding screw from top or bottom
of circuit breaker.

07303053

2. Rotate lug body to desired position.

Gire el cuerpo de la zapata hasta la
posicién apropriada. /

Faire tourner le corps de la cosse ver
la position appropriée.

1. Remove wire binding screw.
Retire el fornillo de sujecion de cables.
Enlever la vis de fixation de fil.

3. Replace wire binding screw.
Vuelva a colocar el tornillo de sujecion de cables
Remettre en place la vis de fixation du fil.

INSTALACION

1. Desenergice el equipo antes de
realizar cualquier trabajo en él.

2. Las zapatas de los interruptores
automaticos se pueden girar para
permitir el acceso al tornillo de sujecién
de cables por arriba o por abajo del
interruptor.

\

INSTALLATION
=

Coupez I'alimentation de 'appareil
avant d'y travailler.

Les cosses des disjoncteurs peuvent
étre tournées pour permettre I'accés a
la vis de fixation du fil par le haut ou par
le bas du disjoncteur.

=
a brand of

Schneider
Electric

D

SQUARE D

PDF Library No. 944 Rev.: 08-03



Series 3 QOU® Circuit Breakers and QYU® Supplementary Protectors
Interruptores automaticos QOU® serie 3 y protectores suplementarios Qyu®
Disjoncteurs QOU® série 3 et protecteurs supplémentaires QYU®

48840-048-01
08/2003

MOUNTING FEET

NOTE: If circuit breaker was
purchased in a bulk pack, mounting
feet must be ordered separately.

BASES DE MONTAJE

NOTA: Si el interruptor automético se
compré como parte de un paquete, las
bases de montaje se deben solicitar por
separado.

1. Install mounting feet (A) on each | 1.
end of circuit breaker.

Instale las bases de montaje (A) en
cada extremo del interruptor
automatico.

Flush Mounting
Montaje empotrado
Montage encastré

07303055 07303054

OFF (O)
Abierto (O) OFF (O)
Arrét (0) Abierto (O)

Arrét (0)

2. Use a screw through each
mounting foot to fasten circuit
breaker inside enclosure.

DIN RAIL MOUNTING

2. Coloque un tornillo a través de cada
base de montaje para fijar el interruptor
automatico al interior del gabinete.

MONTAJE EN RIEL DIN

le bord du rail DIN

. Pull tab to release.
DIN Rail

Riel DIN
Rail DIN

CONNECTING WIRES CONEXION DE LOS CABLES

07303058

del cable y el par de apriete.

Surface Mounting
Montaje para sobreponer
Montage en surface

2. Push down to snap on.

Jale la lenguéta para liberar,
Tirer sur la languette pour libérer.

PIEDS DE MONTAGE

REMARQUE : Si le disjoncteur a été
acheté dans un paquet économigue, les
pieds de montage doivent étre
commandés séparément.

1. Installer les pieds de montage (A) a
chaque extrémité du disjoncteur.

2. Utiliser une vis a travers chaque pied
de montage pour fixer le disjoncteur a
I'intérieur du coffret.

MONTAGE SUR RAIL DIN

AP
<r %

o OFF (O

g Abger(m 20) 1. Slide notch onto DIN Rail tip. Empuje hacia abajo para encajar. }-—‘“— g.f,iriﬁ’io)
£ Amét(0) Deslice la muesca sobre el EDfNEer pour-Sngeger. l / 40] Arrét (O)

o borde del riel DIN.

E Faire glisser I'encoche sur h

\ RACCORDEMENT DES FILS

See circuit breaker for lug wire range and tightening torque.
Consulte la etiqueta del interruptor automaético para obtener el calibre

Voir I'étiquette du disjoncteur pour obtener le calibre des fils et le

couple de serrage.

Electrical equipment should be installed,
operated, serviced, and maintained only by
qualified personnel. No responsibility is assumed
by Schneider Electric for any consequences
arising out of the use of this material.

Solamente el personal especializado debera instalar,
hacer funcionar y prestar servicios de mantenimiento al
equipo eléctrico. Schneider Electric no asume
responsabilidad alguna por las consecuencias
emergentes de la utilizacién de este material.

Importado en México por:

Schneider Electric México, S.A. de C.V.
Calz. J. Rojo Gémez 1121-A

Col. Gpe. del Moral 09300 México, D.F.
Tel. 55-5804-5000
www.schneider-electric.com.mx

Schneider Electric

3700 Sixth St. SW

Cedar Rapids, IA 52404 USA
1-888-SquareD (1-888-778-2733)
www.SquareD.com

Seul un personnel qualifié doit effectuer I'installation,
I'utilisation, I'entretien et la maintenance du matériel
€électrique. Schneider Electric n'assume aucune
responsabilité des conséquences éventuelles
découlant de I'utilisation de cette documentation.

Schneider Canada Inc.

19 Waterman Avenue, M4B 1 Y2
Toronto, Ontario

1-800-565-6699
www.schneider-electric.ca

* a brand of Schneider Electric. / una marca de Schneider Electric. /
une marque de Schneider Electric.

© 1990-2003 Schneider Electric

All Rights Reserved / Reservados todos los derechos / Tous droits réservés
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QOU and QYU Unit Mount llecuaren |

Miniature Circuit Breakers www.SquareD.com
Class 720 For the mest up-to-gate Informalon
Low Ampere QCU QOU Miniature Circuit Breakers
S~ Miniature Circuit QOU unit mount miniature circuit breakers {cable-infcable-out) are ideal for OEM
reu applications They have Square D's unique Visi-Tnp feature and can be
Breakers DIN rail-mounted or surface- or flush-mounted using mounting feet.
130&1 2 2-gole 3
Ampere Vac Pri 1@%?‘& P 240 Vac P 2030‘4‘:: Pica
\ Catalog No. Catalog No_ Catalog No. Catalog No_
General Specifications Common to All Low Ampere 10000 AR
QOU Circuit Breakers 10 | goutte Qouzio Q0U210H GOU310
4 23 2 1220 220 0
s Forcorvenient flush moggt surace mount oﬁr‘_J‘le‘N g (}ou}zg Couég aoUs2eH FAnaee
mount (symmetrical rail 35 x 7.5 DIN/EN 50 022} 30 Q0130 Q0OU230 QOU230H Q0U330
« Single handle with intemal common tnp 35 QDU135 QOU235 : ... | GOU33s
; oo : . ! 4 4 .
¢ Terminal lug wire size {1} #1442 AWG Cu or Al - aane Sohaas s o [
Reversible line and load lugs 60 | GOUt6o QOu266 . ~.. | bOUsss
Field-installable quick connectors 72| sz Qo ; s (ROUATO
: 12 .
UL Listed 48 Ve (5,000 AIR) E% %{?S?t %E@g: | 8@%?%
§ 0 11004 121004 O dn
UL Listed as HACR Type—10-70 A : i
- 125 .. | cOu212sa
x 22,000 AR
=
w 15 | QOU15VH GOU215VH ‘ .o | GOUSIEVH
= 20 QOU120VH Q0U220VH 5 ... | QOUzZVH
@ 25 | QOU125vH GOUZEVH : | Gou3eRvH
= N 30 QOU130VH Q0UZBOVH i 52 QOUB30VH
g el Tl | | Saw
-~ . . 3 a0 G0 {
3 QOU Circuit Breakers - B s i e
50 | QOU1SOVH QOUSVH
© General Specifications A il GOREBVH
Common to All High Ampere
QOU Circuit Breakers ORI, i i
High magnetic tnp circuit breakers are recommended for applications where
Flush mount, surface mount, and DIN rail mount high initial inrush may occur and forindividual dimmer applications.
0 o 15 | QOU115HM
Inte mal common {np % B s
¢ Lugs supplied in standard position only )
o Torminal lug wire size (1) #12-#2/0 ANG Gu or Al QYU UL1077 Recognized Suppiementary Protectors (5,000 AIR)
« UL Listed 80 Vdc per pole {5000 AIR)— 1""*2".”“
s excep! sw 15 | QYU115
Note: excepi switches L gwm
¢ UL Listed as HAGR 25 125
30 | QYUia
type—80-125 A
GOU Non-Automatic Switches ) o
Non-automatic switches have the same physical packagng as miniature
circuit breakers, but provide no overcurrent or short cireuit protection.
They are UL Listed per UL1087 and are CSA certitied
80 ... | 00U200 5800 | QOU300
100 ... | QOU2000 | 16400 | GOUS0O
125 . ... | ODU2e001 | 301.00 | GOUSO0Y
4 High-ampere QOUs use appropridtely sized termind lugs and accessores
Interruptng Ratings . .. ... ... ... . .c....o.........pagR63
ALORSSONES . P— . co.. .. pages 612 818
\ Dimensions .page 648
. © 2605 Schnelder Electric
DE2 Discount 2l Rights Resered
6-14 Schedule B27A5

PDF Library No. 1846 Rev.: 2006
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UK 6,3-HESI

cOEE DHBASED O

Please note that the data given here has been taken from the online catalog. For comprehensive information and
data, please refer to the user documentation at httpi/Avww.downioad.phognixcontact. com. The General Terms
and Conditions of Use apply to Internet downloads.

» Extract from the online catalog

m Fuse terminal block for cartndge fuse insert, coss
section: 0.5 - 16 mm?, AWG: 26 - 8, width: 10.2 mm,
calor, black

Order No. 3004171

Ord designation UK B,3-HESI

EAN 4017818080685
Pack 50 Pcs.

Customs tanff 85363010
Weight/Piece D.02418 KG
Catalog page information Page 305 (CL-2007)
» Product notes

WEEE/RoMS-compliant since: 01/01/2003

IMPORTANT : This date s valid for Customers in
Germany only. Date Format Is MWDD/YYYY.Pleass
contast your local In-country Phoenix Contact location or
designatad business partner for a Logistics Compliant
dats in your area.in ordar io guarantese dalivery of
RoHS-Campliant product, piease purchase Phoenix
Contact parts from autharized Phoenix Contact

representatives and distributors.
PHOENIX CONTACT Inc, USA Page 1/8
Hitp:ffwww phognixcon.com May 2, 2007

PDF Library No. 154 Rev.: 2007
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Flechnicaldata
PHOENIX CONTACT Inc., USA Page 2/8

htip:/iwww.phoenixcon.com May 2, 2007



UK 6,3-HESI

General

Number of levels 1
Number of connections 2

Color black
Insulating material PA
Inflammability class acc. to UL 94 V2
Dimensions

Width 10.2 mm
Length 79 mm
Height NS 35/7,5 60.5 mm
Height NS 35/15 68 mm
Height NS 32 65 mm
Technical data

Fuse G/6,3x32
Fuse type Glass
Rated surge voltage 6 kV
Contamination class 3

Surge voltage category Hli
Insulating material group l
Connection in acc. with standard IEC 60947-7-3
Nominal current IN 10A

Nominal voltage UN

500 V (As a fuse terminal block)

Connection data

Conductor cross section solid min.
Conductor cross section solid max.
Conductor cross section stranded min.
Conductor cross section stranded max.
Conductor cross section AWG/kcemil min.
Conductor cross section AWG/kemil max

Conductor cross section stranded, with ferrule without

plastic sleeve min.

Conductor cross section stranded, with ferrule without

plastic sleeve max.

Conductor cross section stranded, with ferrule with
plastic sleeve min.

Conductor cross section stranded, with ferrule with
plastic sleeve max.

2 conductors with same cross section, solid min.
2 conductors with same cross section, solid max.
2 conductors with same cross section, stranded min.
2 conductors with same cross section, stranded max.

0.5 mm
16 mm’
0.5 mm’
16 mm’
20

6

0.5 mm’

10 mm’
0.5mm’
10 mm’

0.5 mm’
4mm’
0.5mm’
4mm’

2 conductors with same cross section, stranded, ferrules 0.5 mm

without plastic sleeve, min.

2 conductors with same cross section, stranded, ferrules 4 mm’

without plastic sleeve, max.

2 conductors with same cross section, stranded, TWIN 0.5 mm’

ferrules with plastic sleeve, min.

PHOENIX CONTACT Inc., USA
hitp:/iwww.phoenixcon.com

Page 3/8
May 2, 2007



UK 6,3-HESI [BeeRaa @ @
2 conductors with same cross section, stranded, TWIN 6 mm’

ferrules with plastic sleeve, max.

Cross section with insertion bridge, solid max. 10 mm’

Cross section with insertion bridge, stranded max. 10 mm’

Type of connection Screw connection

Stripping length 12 mm

Internal cylindrical gage B6

Screw thread M4

Tightening torque, min 1.2Nm

PHOENIX CONTACT Inc., USA
http:/iwww.phoenixcon.com

Page 4/8
May 2, 2007



- PHCENIX

UK 6,3-HESI © [DRHENX @
» Certificates / Approvals
Certificate logos
AN e ®
CSA
Nominal voitage U~ 600 V
Nominal current lN 25 A
AWG/kemil 26-8
UL
Nominal voltage U, 600 V
Nominal current Ik 10 A
AWG/kemil 26-8

PHOENIX CONTACT Inc., USA Page 6/8

hitp:/iwwaw . phoenixcon.com May 2, 2007



UK 6,3-HESI e

» Drawings

Circuit diagram
11 2123t4]51617 18 L111L2]L3

Q

1 2

1 = fixed bridge
2 = insertion bridge

PHOENIX CONTACT Inc., USA Page 7/8
hitp:/www. phoenixcon.com May 2, 2007



UK 6,3-HESI

» Address

PHOENIX CONTACT Inc., USA
586 Fulling Mill Road
Middletown, PA 17057

USA

Phone (800) 888-7388

Fax (717) 944-1625
http:/fwww.phoenixcon.com
Phoenix Contact

Technical modifications reserved;

Page 8/8

PHOENIX CONTACT Inc., USA
May 2, 2007

hitp://www.phoenixcon.com
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COOPER Electronic Technologies

‘BUSSMANN'

1/4" x 1-1/4" Fuses

MDL Series, Time Delay, Glass Tube

Description

« Time delay, glass tube

« Optional leaded version available

* 1/4 x 1-1/4 (6.3mm x 32mm) physical size

* Glass tube, nickel-plated brass endcap construction
» UL Listed product meets standard 248-14

ELECTRICAL CHARACTERISTICS

Rated Current Amp Rating Opening Time
100% None
1/16 - 30A 135% 60 minutes max.
200% 120 seconds max. : : mmy
1/16 - 3A 200% 5 seconds min. grl;aﬁnig?:sgaﬁ)
3-2/10 - BA 200% 12 seconds min. ¥
- 3810 __ 32.82 38.10
Agency Information 1.500 r 1.292 1.500
» UL Listed Card: MDL 1/16 - 8A (Guide JDYX, File E19180) ’ [
- UL Recognized Card: MDL 9 - 30A (Guide JDYX2, L —t
File E18180)
- CSA Certification Card: MDA 2/10 - 15 Bl DIA. OF LEADS
(Class No. 1422-01) ' 0-15 AMP: %
Environmental Data 5650 e L2
= Shock: 1/100A and 8/10A — MIL-STD-202, 040
Method 213, Test Condition I; 1A thru 30A — 3175 6.35
MIL-STD-202, Method 207, (HI Shock) ( 1.250 | -250
« Vibration: 1/100A and 8/10A — MIL-STD-202,
Method 201; 1/4A thru 30A — MIL-STD-202, [:[:D
Method 204, Test Condition C (Except 5g, 500HZ)
Ordering
« Specify product code, option code and packaging code
SPECIFICATIONS
Voltage AC Interrupting Typical DC Cold ~ Typical Typical
Product Code Rating Rating* Resistance™ Melting FFtt Voltage
AC 250V 125V 32v (ohms) AC Dropt
MDL-1/16 250V 35A 10000A 2 38.000 0.0046 2.79
MDL-1/10 250V 35A 10000A - 15.900 0.0420 1.95
MDL-1/8 250V 35A 10000A - 9.850 0.0422 152
MDL-3/16 250V 35A 10000A = 4.680 0.116 N/A
MDL-2/10 250V 35A 10000A - 4.115 0.314 0.972
MDL-1/4 250V 35A 10000A = 0.320 0.447 0.965
MDL-3/10 250V 35A 10000A - 2.300 0.412 0.808
MDL-3/8 250V 35A 10000A - 2.800 0.982 1.46
MDL-1/2 250V 35A 10000A = 1725 1.656 1.27
MDL-3/4 250V 35A 10000A - 0.822 4.343 1.01
MDL-1 250V 35A 10000A - 0.525 11.498 0.995
MDL-1-1/4 250V 100A 10000A . 0.320 86.2 0.722
MDL-1-1/2 250V 100A 10000A = 0.250 22.7 0.721
MDL-2 250V 100A 10000A = 0.173 62.3 0.644
MDL-2-1/4 250V 100A 1D000A - 0.068 436 0.535
MDL-2-1/2 250V 100A 10000A - 0.096 63.1 0.410
MDL-3 250V 100A 10000A - 0.067 675 0.345
MDL-4 250V 200A 10000A = 0.035 19.3 0.187
MDL-5 250V 200A 10000A E 0.023 320 0.160
MDL-6 250V 200A 1D000A - 0.018 374 0.155
MDL-6-1/4 250V 200A 10000A = 0.018 38.7 0.152
MDL-7 250V 200A 10000A = 0.018 427 0.140
MDL-8 250V 200A 10000A Z 0.011 478 0.119
MDL-8 32V - - 1000A 0.009 515 0.124
MDL-10 32V - - 1000A 0.008 644 0.114
MDL-15 32V - - 1000A 0.006 354.0 0.130
MDL-20 32V - - 1000A 0.002 2914.0 0.530
MDL-25 32V - - 1000A 0.001 15221.0 0.30
MDL-30 32v - - 1000A 0.001 15581.0 0.40

" Interrupting Ratings (Interrupting ratings were measured at 70% - 80% power factor on AC)

~* DC Cold Resistance (Measured at =10% of rated current)

1 Typical Melting I*t (A*Sec) (It was measured at listed interrupting rating and rated voltage.)
1 Typical Voltage Drop (Voltage drop was measured at 25°C+3°C ambient temperature at rated current)

PDF Library No. 2350 Rev.: 5-02




‘BUSSMANN'

1/4" x 1-1/4" Fuses
COOPER Electronic Technologies MDL Series, Time Delay, Glass Tube

TIME CURRENT CURVE

CURRENT IN AMPERES
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CURRENT IN AMPERES
OPTION CODE
Option Code Description
B Board Washable - Hermetically sealed to withstand aqueous cleaning
v Axial leads - brass overcaps with copper and nickel flash, plated in tin lead
PACKAGING CODE
Packaging Code Description
BK 100 pieces of fuses packed into a cardboard carton with flaps folded
BK1 1,000 pieces of fuses packed into a cardboard carton with flaps folded
BK8 8,000 pieces of fuses packed into a cardboard carton with flaps folded

e
COOPER Electronic Technologies

OC-2546 5/02 Visit us on the Web at www.cooperET.com

@ Cooper Electronic 3601 Quantum Boulevard Boynton Beach, Florida 33426-8638
Technologies 2002 Tel: +1-561-752-5000 Toll Free: +1-888-414-2645 Fax: +1-561-742-1178

This bulletin is intended to present product design solutions and technical information that will help the end user with design applications. Cooper
Electronic Technologies reserves the right, without notice, to change design or construction of any products and to discontinue or limit distribution of
any products. Cooper Electronic Technologies alse reserves the right to change or update, without notice, any technical information contained in this
bulletin. Once a product has been selected, it should be tested by the user in all possible applications.




d3dIAId NOLLYOITand




SITOP Power Supplies
Switched Mode Regulated Technolog

- Power supplies, single j:hase

{7 Description
The compact regulated power Different versions are available Power supplies offer:
supplies in LOGO! design are depending on the output cur- + Single -phase connection with
primary switched-mode rent and output voltage wide input voltage range.
devices, which offer high effi- required. * Adjustable output voltage.
ciency, safe electrical isolation * Green LED indication for out-
(SELV) and low weight. put voltage status.

* Can be snapped on DIN rail.

They provide a single-phase « Radio interference suppres-

connection with a wide input sion, class B.

voltage range for worldwide « Ambient temperature -20 °C
use and variable output voltage. 16455 nb_

ﬁ Selection and ordering data

Design  Input Output Current, Dimensions

=~ Weight
voltage, voltage, rated (WxHxD) approx.
rated value rated value value

Ue Ratea Ua Ratea 12 Rated mm kg

power Suppl
Enciosure 100 - 240 VAC 5VDC £3% 3A 54 x 90 x 55 BEP13111SH02
54 mm wide (85 - 264 VAC) L

63A - 100- 240 VAC 5VDC £3% 63A  72x80x55 SEP13111SHI2 0.3
(85 - 264 VAC) : i

0.2

owe

18 A 100 - 240 VAC 12 VDC 3% 19A 54 x90 x 55 BEP13211SH02
(85 - 264 VAC) i

45 A 100 - 240 VAC 12VDC 23% 45A 72x90x55 6EP132215H02 03
(85 - 264 VAC) ==

15 VDC powersupplies = | SR o S
Enclosure 19A 100 - 240 VAC 15 VDC +3% 185A 54x90x 55 “6EP13511SH02
72 mm wide (85 - 264 VAC) z :

4A 100 - 240 VAC 15VDC 3%  4A 72 %90 x 55 BEP13521SH02 e 03
(85 - 264 VAC) :

13A . 100 - 240 AC 24 VDC 3% 13A 54 x 80 x 55 GEP13311SH02 0:2
(85 - 264 VAC) : S
25A 100 - 240 VAC 24 VDC 3% 25A 72x90x55 _SEP!'SMSHQ
(85 - 264 VAC) Ehh : :
4A 100 - 240 VAC 24 VDC +3% 4 A 90 x 90 x 55 .G_E?ﬁézl SH51
(85 - 264 VAC) i :
Enclosure
90 mm wide

Siemens Energy & Automation, Inc.
Industrial Controls Catalog
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SITOP Power Supplies
_Switched Mode Regulated Technolog

B Description

SITOP switched mode power
supplies offer high efficiency,
safe electrical isolation (SELV)
and low weight.

Ditferent versions are available
depending on the output cur-
rent and application required.

The 25 A, 5 A and 10 A power
supplies are the first members
of a generation of 24 VDC
power supplies, called SITOP
smart.

They come with a 1/3 smaller
width compared to the former
generation, ATEX and UL class
1, div 2 agency approvals for

use in hazardous locations and
a power boost function to serve
high inrush loads.

Power supplies are suitable for
worldwide single-phase net-
works. Every power supply pro-
vides LED status display,
adjustable output voltage and
can be snapped on DIN rail.

Power supplies meet

* radio interference suppres-
sion class B,

* ambient temperature range
from Q °C to +60 °C.

[ Selection and ordering data

Design Input Output
voltage, voltage,
rated value rated value
Us Raied Ua Rated
48 -220VDC 24 VDC 2%
(30 - 264 VDC/

30- 187 VAC)

*05A 120 - 230 VAC 24VDC £2%

(93 - 264 VAC)

Current,

Dimensions
rated (W x H x D)
value
IaRated MM
0.375A 225xB80x91
05A 225x 80 x 91

Limitation of input current harmonics according to EN 61000-3-2.
120 - 230 VAC

@ (85 - 132 VAC/

25A

24 VDC 3%

170 - 264 VAC)

25A 33x125x 125

Limitation of input current harmonics according to EN 61 000-3-2

5A 120 - 230 VAC 24VDC 23% 5A 50 x 125 x 125
(85 - 132 VAC/
170 - 264 VAC)

5A 120 - 230 VAC 24VDC £3% 5A 50 x 125 x 125

(85 - 132 VAC/
170 - 264 VAC)

10A

24VDC #3%

170 - 264 VAC)

Limitation of input current harmonics according to EN 61 000-3-2

120 - 230 VAC
(85 — 132 VAC/

10A 70x125x 135

B6EP13342BA01

0.8

10A

120 - 230 VAC
(85 - 132 VAC/
170 - 264 VAC)

24 VDC £3%

10A 70x 125x 135

‘BEP13342AA01

0.8

10A

Deg. of protection IP 65, adapted to ET 200X; Wall mounting radio interference
suppression class A, ambient temperature -20°C to 55°C

120 - 230 VAC 24 VDC 3%

(93 — 132 VAC/

187 — 264 VAC)

10A 140 x 270 x 126

6EP13342CA00

20A

* without adjustable output voltage.

Limitation of input current harmonics according to EN 61 000-3-2

120 - 230 VAC 24 VDC 3%

(90 - 132 VAC/

187 — 264 VAC)

adjustable output voltage 3 V-52 V, output max. 10 Aor 120 W

max. 120 - 230 VAC 3-52VDC
10A (85 - 132 VAC/ +1%

or 170 - 264 VAC)

120W

20 A 280 x 125 x 92

10A 75x 125 % 125

Siermens Energy & Automation, Inc.
Industrial Controls Catalog

6EP13532BA00

£ 0.9
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SIEMENS

LOGO!Power

Betriebsanleitung Nr.: C98130-A7560-A2-4-6419
Operating instructions

Instructions d " utilisation

Istruzione per | "uso

Instrucciones de uso

Hinweis

Diese Betriebsanleitung enthalt aus Griinden der Ubersichtlichkeit nicht simtliche Detailinformationen zu allen Typen des Produkts und kann auch nicht jeden
denkbaren Fall der Aufstellung, des Betriebes oder der Instandhaltung beriicksichtigen. Weiterfiihrende Hinweise erhalten Sie tber die ortliche Siemens-Niederlassung
bzw. (iber die Homepage http:iwww.siemens.delsitop. Technische Anderungen jederzeit vorbehalten. In Zweifelstllen gilt der deutsche Text.

Note

These instructions cannot claim to cover all details of possible equipment variations, nor in particular can they provide for every possible example of installation,
operation or maintenance. Further information is obtainable from your local Siemens office or visit our homepage http:/lwww.siemens.delsitop. Subject to change
without prior notice. The German text applies in cases of doubt

Note

Pour des raisons de clarté, cette notice ne contient pas toutes les informations de détail relatives a tous les types du produit et ne peut pas non plus tenir compte de
tous les cas diinstallation, d'exploitation et de maintenance imaginables. . Pour de plus amples informations, veuillez-vous adresser & votre agence Siemens ou
consultez notre site http:/lwww siemens.de/sitop. Sous réserve de madifications techniques. En cas de divergences, le texte allemand fait foi.

Nota

Ai fini della chiarezza le presenti istruzioni di servizio non contengono tutte le informazioni dettagliate su tutti i tipi del prodotto e non possono nemmeno trattare tutti i
casi di installazione, di esercizic o di manutenzione. Per ulteriori informazioni rivolgersi alla filiale Siemens di zona o consultare la homepage

http:/iwww siemens.defsitop. Ci riserviamo eventuali modifiche tecniche. In caso di differenze o problemi é valido il testo tedesco.

Nota

Por razones de claridad, estas instrucciones no contienen todas las informaciones detalladas relativas a todos los tipos del producto ni pueden considerar todos los casos
de instalacion, de operacion y de mantenimiento imaginables. Para més informacion, contacte con la sucursal lacal de Siemens o visite la Web

http:/iwww siemens.defsitop. Sujeto a cambios técnicos sin previo aviso. En casa de duda, prevalece el texto aleman.

PDF Library No. 2714 Rev.: 6-04
Siemens AG Osterreich, 06.2004 17 LOGO!Power 5V, 12V, 15V, 24V




| ENGLISH

Warning notes

LOGO!Power is a stabilized power supply unit designed for use on the single-phase a.c. mains. The power supply unit must be
installed in compliance with the relevant DIN/VDE Regulations or the specific national standards. The connection to the supply
voltage must be performed in accordance with VDE 0100 and VDE 0160. A protective device (fuse) and a disconnecting switch for
safety isolation of the power supply unit must be provided. Trouble-free and safe operation of the unit is dependent on proper
transport and storage, as well as installation by qualified personnel.

Danger of electric shock !

During the operation of any electric devices, it is inevitable that certain parts of these devices are subject to hazardous voltages.
Improper use of these devices can therefore result in loss of life or severe personal injuries, as well as substantial property damage.
Potentiometer U is only allowed to be actuated using an insulated screwdriver!

Caution !
@ Electrostatically sensitive devices (ESD). Devices may only be opened by qualified personnel !

Installation and assembling:

LOGO!Power may only be installed and wired by a qualified expert who is conversant with and observes the generally applicable technical
standards and the relevant standards and specifications.

ADanger Before starting any installation or maintenance work, turn the main switch of the plant off and secure the unit against being re-
energized. An appropriate disconnecting switch must be provided for maintenance, in order to be able to disconnect the unit from the supply
circuit. LOGO!Power is a built-in device and must therefore be installed in a distributor box or a control cabinet. After installation, it must be
ensured that all the terminals are properly covered. Only then is the unit sufficiently protected against accidental touching of live parts.

The unit can be snapped onto DIN EN 50022-35x15 or DIN EN 50022-35x7,5 bars. To snap the unit on to the DIN bar, hang it with its nose (D into
the bar (3 and press until the spring (@ snaps into place (see page 7). If difficulty is experienced in snapping the unit on to the bar, loosen the
spring @ slightly as described under "Removing the Power Supply Unit". To remove from the DIN bar, use a screw driver to loosen the spring (@ in
the direction of the arrow.

Use a screw driver with a 3 mm blade for wiring (Terminal torque is 4,4Lb-in). No connector sleeves are required for the terminals. You can use
wires (use copper wire rated 65/75°C) up to a cross-section of 1 x 2,5 mm2 (AWG 14) or 2 x 1,5 mm2 (AWG 16). Under no circumstances may the
mains cable and the outgoing feeder be routed together! When using LOGO!Power together with devices subject to the class of protection | (with
PE conductor), a link .-" to ,PE” having a min. cross section of 1.5 mm?2 must be established.

To ensure proper heat dissipation, install the unit vertically with the input and output terminals on the top. Clearances of 2 cm should be provided
above and beneath the unit, in order not to restrict the natural convection.

Parallel connection of two similar devices to increase the power is permitted (provided the difference of the output voltages is < 0,2% and the line
impedances are equal to the load).

Technical specifications: Specifications valid for input voltage 230 V AC and ambient temperature +25 °C, unless otherwise stated. They are
subject to change without prior notice.

Type: 5V/6,3A 12V/4,5A 15VI4A 24V/2,5A
Order-No.: 6EP1311-1SH12 6EP1322-15H02 BEP1352-15SH02 6EP1332-15H42
Input:

Rated voltage Vin: 100-240 V AC 100-240 V AC 100-240 V AC 100-240 V AC
Voltage range: 85...264 VAC 85...264 V AC 85...264 V AC 85...264 V AC
Line frequency range: 47...63 Hz 47...63 Hz 47...63 Hz 47...63Hz
Mains buffering: >40 ms >40 ms >40 ms >40 ms

Rated current lin: 0,71-0,37 A 1,13-0,61 A 1,24-0,68 A 1,22-0,66 A
Protection in the mains supply line: recommended: circuit breaker (IEC 898) up from 16 A char. B or up from 10 A char. C

Output:

Rated voltage Veut: 5VvDC 12vDC 15VDC 24V DC
Residual ripple/spikes: < 100/100 mVpp < 200/300 mVoe < 200/300 mVpp < 200/300 mVep
Setting range: 4,6..5,4VDC 10,5...16,1 VDC 10,5...16,1VDC 22,2...26,4VDC
Rated current lout: 6,3A 45 A 4 A 2,5A

Current limitation : 8,2 Atyp. 5,9 Atyp. 5,0 Atyp. 3,4 Atyp.
Efficiency at full load: 83 % typ. 85 % typ. 85 % typ. 87 % typ.
Enviromental conditions:

Transportation and storage temperature:  -40°C...+70°C -40°C...+470°C -40 °C...+70 °C -40°C...+70°C
Ambient temperature during operation: -20°C...+55°C -20°C...+55°C -20°C...+55°C -20°C...+55°C
Degree of protection: IP 20 IP 20 IP 20 IP 20

Pollution Degree enviroment: 2 2 2 2

Humidity rating: Climate category 3K3 acc. to EN 60721, relative air humidity 5...95 %, without condensation

EMC interference emission: EN 50081-1, class B acc. to EN 55022

EMC interference immunity: EN 61000-6-2, EN 61000-4-2/-3/-4/-5/-6/-11

Safety:

Protection class: UL 60950, Class Il (double insulated, without protective earth PE)

Galvanic isolation primary/secondary: SELV output voltage acc. to EN 60950 and EN 50178

Certificates:

CE CE marking acc. to 98/336 EEC and 73/23 EEC

uL UL 508 (Listed, File E197259), UL 60950 (Recognized, File E151273), Class 2 outputs for the 24V models
FM Class I, Division 2, Groups A,B,C,D, T4

GL Approval for shipbuilding to Germanischer Lloyd

Siemens AG Osterreich, 06.2004 317 LOGO!Power 5V, 12V, 15V, 24 V



MaBbild / Montagehinweis

Dimensional drawing / Installation note
Dimensions / montage

Disegno Quotato / Indicazioni di montaggio
Dimensiones / Indicaciones de montaje
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00 0000

Input: Output:
AC 100 - 240V DC 24V/2.54

SIEMENS

24V ok
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BEP1332-15H42

[ - Einstellbarkeit Ua
' @ Adjustment
Reglage
Regolatione
72 Ajuste
t"--.
Gewicht ca. | Weight approx | Poids ca. / Peso aprox. | Peso ca. 0,25kg (0,55 Ib)
Herausgegeben von
SIMEA
Bereich A&D
SiemensstraBe 88-92 © Siemens AG Osterreich. All rights reserved.
A 1210 Wien Liefermdglichkeiten und technische
Anderungen vorbehalten
Siemens AG Osterreich 717 Bestell-Nr. C98130-A7560-A2-4-6419
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SIEMENS Product Specification

. Model 9182
Water Technologies 12 VDC to 24V DC Converter Module

CONTROL SYSTEMS

1239 WILLOW LAKE BOULEVARD
VADNAIS HEIGHTS, MINNESOTA 55110
651 — 766 — 2700 Fax: 651 - 766 — 2701
www.siemens.com/ water

The 9182 DC to DC Converter module converts an unregulated 10.5 VDC - 20 VDC, to a regulated
24 VDC with a maximum output current of 900mA. A 2 Amp fast acting fuse and a high capacity
transient suppression diode protect the module.

The 9182 DC to DC Converter module is used to supply 24 VDC to small Programmable Logic
Controllers and to 4-20mA current loops.

Part Number | Description

96032665 12VDC to 24VDC Converter Model 9182
Specifications REG
USFCS
MODEL 9182
Physical 86032665

. . - » 12VDC/24vDC CONVERTER
Dimensions: 2.5 X 3.0 / -

Snaptrack mounting + vV COM
Electrical
Maximum Input Voltage: 20 vDC 24 v COM

Minimum Input Voltage for rated Output: ~ 10.5 VDC

Input Power Fuse 2 Amp
Output Voltage: 24VDC +/-05
Peak output current: 900mA

Terminal Description and Normal Operation

Terminal +V Incoming Voltage 10.5 VDC - 20 VDC
Terminal 24 V Output Voltage Regulated 24VDC
Com +V and 24 V Common

Note: The input and output are on the same common negative.

PDF Library No. 611 Rev.: 2-04
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Powerware® 5125 Family
Uninterruptible Power System

Product Focus

Powerware

Powerware 5125 tower
model 1000 to 2200 VA

Powerware 5125 two-in-one
form factor 1000 to 3000 VA

Microsoft®
Windows™XP

Features

. Protects connected equipment from common power anomalies including surges, sags, brownouts,

and over-voltage

+ Provides more real wattage in less space with a .9 power factor—protecting more equipment and

leaving more room for expansion.

+ Available in two-in-one form factor (1000-3000 VA) and rack mount (5000/6000 VA) products

. Offers the choice of rackmount or tower installation—space-saving 2U packaging for 1000-3000 VA,

3U for 5000/6000 VA models—including batteries
- Increases battery life through microprocessor-controlled Advanced Battery Management (ABM)®

technology

+ Enables prioritized shutdown of non-essential equipment during outages to maximize backup time

for critical devices

+ Increases uptime with hot-swappable batteries and electronics, without interrupting power to
connected systems (2400-6000 VA models)

- Ensures data and system integrity with a complete suite of power management software and

connectivity options

« Provides a two-year limited warranty with next business day replacement, 10-year pro-rated
warranty, and $150,000 load protection guarantee; optional Gold Plans available (US and Canada*)

Powerware 5125 rackmount
5000 to 6000 VA

Product Snapshot

Power Rating:

Voltage:
Frequency:

Configuration:

1000-2200 VA tower models

1000-3000 VA - two-in-one models

{rackmount and tower)
5000-6000 VA rackmount model!s

200, 208, 220, 230, 240 Vac
50/60 Hz {auto-sensing)

tower, two-in-one form factor
or rackmount

Introducing the expanded
Powerware 5125 family
of UPSs

The Powerware® 5125 family of
uninterruptible power systems
(UPSs) resolves the five primary
problems with incoming utility
power—outages, sags, surges,
brownouts, and over-voltage
conditions—and supplies clean,
conditioned power to all con-
nected equipment. It also offers
varying degrees of protection
from other problems, such as
line noise, frequency variation,
harmonics, and switching tran-
sients.

Incorporating more than 40

years of UPS design experience,
Powerware 5125 UPSs deliver
power protection for PC/work-
station clusters, enterprise net-
working systems, server farms,
and data center systems—any-
where continuous, clean power
must be provided in a compact
package at an affordable price.

This proven family of UPSs—
which already included models
for 1000-3000 VA—has been
expanded with new 5000 VA
and 6000 VA models that offer
space-saving designs and inno-
vative features at competitive
prices to deliver greater return
from your IT investment.

PDF Library No. 2296 Rev.: 2007



Power more servers in
less space

Powerware 5125 models in the
1000-3000 VA range only occupy
2U. For maximum deployment
flexibility, the standard chas-

sis (available in beach gray or
black) can be deployed as a
tower unit or in a rack.

Up to 6000 VA of UPS power is
packed into three units (3U) of
rack space—a mere 5.25" high,
including batteries. This space-
saving 3U design is one of the
most power-dense 5000-6000 VA
UPSs you can buy. That means
more rack space is available for
other critical equipment, such as
servers, disk arrays, and extra
batteries.

In addition to occupying less
rack space than competing alter-
natives, Powerware 5125 UPSs
deliver significantly more watt-
age—more power to protected
equipment for the same utility
dollar. The Powerware 5125
5000 VA and 6000 VA models
power 30 percent more servers
in 40 percent less space com-
pared to the leading competitive
offering.

The difference is a .9 power
factor—a measure of appar-
ent power versus real power.
By delivering more real output
power, the Powerware 5125 can
actually power more servers
than another UPS of equivalent
VA rating. This feature applies
to two-in-one and rack mount
models.

Line-interactive design
shields systems from
silent threats

The line-interactive 5125-series
UPSs reguiate voltage by boost-
ing input utility voltage up or
moderating it down as neces-
sary before allowing it to pass
to the protected equipment.

And if input voltage varies
as much as 20 percent over

nominal voltage or 30 percent
under—which can easily hap-
pen when running on generator
power—the Powerware 5125
accepts this inconsistent voltage
and delivers clean, consistent
output.

Unlike typical line-interactive
systems, Powerware 5125 UPSs
do not switch back and forth to
battery power to accomplish
this (which would shorten bat-
tery life and increase battery
replacement costs), and do not
send disruptive voltage spikes
when boosting power up to
specification.

POWERWARE 5125 BATTERY RUNTIME CHART (MINS. FULL/HALF LOAD)

Load VA Internal 1EBM 2EBMs 3EBMs 4EBMs
Tower models \_/
1000 514 25/60 55/170 83/199 109/228
1500 6/17 33719 63/146 92/174 120/201
2200 514 26/60 55/170 81/198 106/224
Two-in-one (rackmount and tower) models

1000 7118 33/68 58/120 82/166 105/214
1500 513 23/57 45/161 73/172 96/205
2400 718 35/73 60/124 85/177 110/229
3000 5/15 25/61 49/103 69/146 90/190
Rackmount models

5000 178 24/61 46/106 67/156 89/210
6000 5/15 19/43 36/85 53/125 11/168

s

Up to 4 EBMs can be connected to all models. EBM runtimes include internal batteries. Runtime chart provides

typical information. Battery runtimes are approximate and may vary with equipment, configuration, battery age,

temperature, elc.

15:00 -
(-1
g bf~ B UPSW/A?M
=3 - I~ Tinnn UPS w/Trickle
=5 nof % / Charge
52 U, .I.
& S ,'f/, '~I.
g 7 f
=35 900 %, 7,
$= %, \J
5 3 .
-
e e o~ W ——
0 6 12 18 24 30 36 42 48 54 60 66 72
Battery Age
(in mn%hs}g

Data based on tests performed by an independent battery manufacturer.

Extend battery life
with Advanced Battery
Management (ABM)®
technology

Most UPS manufacturers in

the market today offer bat-
teries that are constantly
‘trickle-charged’—a process that
degrades the battery's internal
chemical composition, reduc-
ing potential battery service life
by as much as 50 percent. In
contrast, Powerware ABM tech-
nology uses sophisticated sens-
ing circuitry and an innovative
three-stage charging technigque
that increases the useful service
life of UPS batteries while opti-
mizing battery recharge time.

The Powerware 5125 provides
up to 60 days’ notice of the end
of useful battery service life, to
allow ample time to hot-swap
batteries without ever having
to shut down connected
equipment.

Add battery modules

for even more backup
capacity

Up to four Extended Battery
Modules can be added to pro-
vide additional battery backup
capacity as necessary. Batteries
are hot-swappable and can be
replaced at any time without
interrupting UPS operation and
load protection.

Extended Battery Modules are
available in three forms: tower
models, 2U and 3U rack mount
models, designed to install
tightly in tandem with the UPS
for a clean look that enhances
the appearance of the data cen-
ter while saving precious space.

Load Segments feature
maximizes battery back-
up for critical systems
Using Powerware LanSafe™
power management software,
you can independently control
"Load Segments,” which are
groups of receptacles on the
rear panel of the Powerware
5125 UPS. This feature enables
you to manage scheduled
shutdowns and sequential
startups of protected loads.
During a power outage, you
could shut down power to non-
critical devices {Load Segment
2), thereby extending battery
backup time available for criti-
cal devices (Load Segment 1).
When the Load Segments fea-
ture is used with Powerware
connectivity cards, users can
remotely re-boot locked-up
network equipment. Simply
connect to the interface card
over the network, and toggle
the password-protected Load
Segment controller to get your
network back online.

Load Segment 1
with critical
equipment
Load Segment 2

with less critical
equipment

Powerware 5125 tower
model 1000 to 2200 VA

-



Hot-swappable battery modules - when batteries reach the end of their useful
life, replace battery modules without powering down connected equipment

(available on all models)

Hot-swappable elec-
tronic modules - replace
electronics modules
without shutting down
connected equipment
(available on 2400 VA to
6000 VA models)

i

Powerware 5125 6000 VA

Easily service the UPS
without interrupting
power to protected sys-
tems

LEDs on the front panel of the
Powerware 5125 indicate the
presence of alarm conditions,
battery utilization, bad or low
batteries, site wiring faults, and
incoming utility power, as well
as current load levels relative to
UPS capacity.

When batteries reach the end
of their useful life, or electron-
ics modules require service,
replacement is easy. With
simple access through the front
panel, users can install new bat-
tery and electronics modules
without ever powering down
connected servers or removing
the unit from the rack.

The key is an internal automatic
bypass feature (available on
2400 VA-6000 VA models) that
allows the UPS to continuously
provide power to critical equip-
ment while you're working on
the system. Even if you pull out
the electronics, the UPS keeps
doing its job.

rack mount hardwired model

EMP ConnectUPS-X
Web/SNMP card

Connectivity options offer maximum flexibility
Connectivity options are available to suit nearly any communication
requirement. The standard unit is equipped with a RS-232 serial
communications port and a built-in USB port (5000 and 6000 VA
models) to interface with power management software. You can
customize your UPS by adding any of the following X-Slot interface
options for other types of communications:

+ ConnectUPS Web/SNMP Interface Card enables direct control and
monitoring in SNMP-based networks, plus the ability to monitor
UPS status and meters through a Web browser (includes built-in
switch hub)

» Multi-server Card enables up to six serially connected devices of
mixed operating systems to be independently managed and con-
trolled by a single UPS

« Relay Interface Card provides dry-contact interface between the
UPS and any relay-connected device, including the IBM® eServer®
iSeries (AS/400) and a variety of industrial applications

* Environmental Monitoring Probe (EMP) works with the
ConnectUPS Web/SNMP card, remotely monitoring temperature,
humidity, and the status of two contacts/sensors, such as smoke
detector and open-door detector




Powerware 5125 2U and 3U rackmount models

Power management software unifies and centralizes UPS

management

Every Powerware 5125 UPS comes with a CD that includes multi-
media demonstrations, product data sheets, and the following

power management software:

* Free LanSafe power management

software for network shutdown

* 30-day trial version of Powerware

PowerVision®* UPS performance

analysis and monitoring software

Gain a new level of
confidence

The culmination of 40 years

of R&D excellence, the newly
expanded Powerware 5125 UPS
family delivers confidence—
confidence that your organiza-
tion’s critical electronics are pro-
tected by reliable and effective
line-interactive protection, and
confidence that Eaton will be
there with you for the long term
with warranty coverage and
expert technical support.

Powerware LanSafe power management software gives you control

and visibility over all your UPS systems, using an intuitive, graphical

interface and SNMP {Simple Network Management Protocol).

Using Eaton's innovative Powerware management software, you
can securely monitor UPS and battery performance over your LAN
or the Web, establish prioritized shutdown of network devices and
client/server applications, test all networked UPS systems from one

node, analyze trends and network conditions, and stay informed of

potential power problems by pager and email.

AVAILABLE OPTIONS

Eaton offers a comprehensive,
two-year limited warranty cover-
ing parts and labor. For warran-
ty service on your Powerware
5125, we will ship a replacement
unit via overnight express.

Order Number

Description

05141562-0021

4-post rackmount kit (1000-3000 VA rackmount models) fits 19-inch racks

05146726-5501

2-post rackmount kit {1000-3000 VA rackmount models) fits 19-inch racks

05146871-5501

3-Slot seismic mounting kit {1000/1500 rackmount models only)

05146875-5501

5-Siot seismic mounting kit (1000/1500 rackmount models only)

05146447-5502

Multi-server card

05146508-5501

USB card

1018460

Relay card

103002974-5501

ConnectUPS Web/SNMP card

103002510-5501

Modbus card

103003637-5501

Enviranmental Monitoring Probe (EMP)

05146518-001

Powerpass® Distribution Module (1000/1500 rackmount models only)

05146401-5501

Power Distribution Unit 250 VA OU form factor. Side cabinet mount (5000/6000 VA)

For added confidence, your
Powerware 5125 UPS is also
covered by a 10-year pro-rated
warranty and $25,000 load pro-
tection guarantee.

To find out more, visit our Web
site at www.powerware.com,
or contact us at 1-800-356-5794.



MODEL SELECTION GUIDE - POWERWARE 5125

MODEL POWER RATING INPUT/OUTPUT INPUT OUTPUT DIMENSIONS WEIGHT PART NUMBER/
NUMBER' (VAWATT)  VOLTAGE (VAC} CONNECTION RECEPTACLES* HxWxD (IN/MM) (LBS/KG) UPC CODE
Tower Models (North America)
PW 5125 1000 1000/700 120 5-15P, (6) 5-15R 9.45 x 6.38 x 15.79/ 34.315.6 05146629-5501/
6 ft line cord 240 x 162 x 401 790341032937
PW 5125 1500 1440/1050 120 5-15P, (6) 5-15R 9.84 x 6.38 x 18.39/ 50.7/23.0 05146632-5501/
6 ftline cord 250 x 162 x 467 790341032968
PW 5125 2200 1920/1600 120 5-20P, (6) 5-15R, 9.84 x 8.07 x 19.41/ 68.3/31.0 05146635-5501/
6 ft line cord (2) 5-20R 250 x 205 x 493 790341032999
PW 5125 2200b 2080/1600 208 IEC-320-15A, (9) IEC-320-10A (C13) 9.84 x 8.07 x 19.41/ 68.3/31.0 05146636-5501/
Inlet? 250 x 205 x 493 790341033002
Tower Models {International)
PW 5125 1000i 1000/700 230 IEC-320-10A, (6) IEC-320-10A {C13) 8.45 x 6.38 x 15.79/ 34.315.6 05146630-5501/
Iniet? 240 x 162 x 401 790341032944
PW 5125 1500i 1500/1050 230 IEC-320-10A, () 1IEC-320-10A (C13) 9.84 x 6.38 x 18.39/ 50.7/23.0 790341032975/
Inlet® 250 x 162 x 467 790341032975
PW 5125 2200i 2200/1600 230 |1EC-320-10A, (9) IEC-320-10A (C13) 9.84 x 8.07 x 19.41/ 68.3/31.0 05146637-5501/
Inlet’ 250 x 205 x 493 790341033019
Two-in-One (Rackmount and Tower) Form Factor Models® (North America)
PW 5125 1000 RM 10007900 120 5-15P, (6) 5-15R 35x17.0x19.4/ 61.0/27.67 05146666-5501/
6 ft line cord B9 x 432 x 494 790341033033
PW 5125 1500 RM 1440/1340 120 5-15P, (6) 5-15R 35x17.0x19.4/ 61.0/27.67 05146669-5501/
6 ft line cord B9 x 432 x 494 790341033064
PW 5125 2400 RM 2400/2250 120 L5-30P, (1) L5-30R, 35x19.0x 24.5/ £9.0/40.40 05147564-5501/
(12° attached) (6) 5-15R 89 x 483 x 623 790341035310
PW 5125 3000 RM 2880/2700 120 L5-30P, (1) L5-30R, 3.5x19.0 x 24.5/ 89.0/40.40 05147152-5501/
(12" attached) (6) 5-15R 89 x 483 x 623 790341035273
Two-in-One (Rackmount and Tower) Form Factor Models® (International)
PW 5125 1000i RM 1000/900 230 IEC-320-10A, {6) IEC-320-10A (C13) 35x17.0x19.4/ 61.0/27.67 05146667-5501/
Inlet® B89 x 432 x 494 790341033040
PW 5125 1500i RM 1500/1340 230 1EC-320-10A, {6) IEC-320-10A (C13) 35x17.0x 19.4/ 61.0/27.67 05146670-5501/
Inlet? 89 x 432 x 494 790341033071
PW 5125 2400i RM 2400/2250 230 IEC-309 16A P, (1) IEC-320-16A (C19) 35x19.0x24.5 89.0/40.40 05147565-5501/
(12’ attached) (9) IEC-320-10A (C13) B9 x 483 x 623 790341035327
PW 5125 3000g RM 3000/2700 200-240 IEC-320-16A, (1) IEC-320-16A (C19) 3.5x19.0 x 24.5/ 89.0/40.40 05147155-5501/
receptacle (9) IEC-320-10A (C13) 83 x 483 x 623 790341035297
PW 5125 3000e RM 3000/2700 230 IEC-320-16A, (1) IEC-320-16A (C19) 3.5x19.0x 24.5/ 89.0/40.40 05147641-5501/
receptacle (9) IEC-320-10A (C13) 89 x 483 x623 790341035821
PW 5125 3000i RM 3000/2700 230 IEC-309 16A P (1) IEC-320-16A (C19) 3.5x19.0x 24.5/ 89.0/40.40 05147154-5501/
(12'attached) (9) IEC-320-10A (C13) 89 x 483 x 623 790341035280
Rackmount Models Only*
PW 5125 5000 RM 5000/4500 200/208, 220, L6-30P LB-30R on short cord, 5.25 x 17.50 x 26.0/ 161/73 103003611-5501/
230, 240 (2) LB-20 (4) C13 133 x 445 x 661 790341043414
PW 5125 6000 RM HW 6000/5400 200-240 HW (terminal block) HW, (4)C19, (4)C13 5.25 x 17.50 x 26.0/ 161/73 103003610-5501/
133 x 445 x 661 790341043582
PW 5125 6000i RM 6000/5400 220, 230, 240 |IEC309-32A |IEC309-32A on short 5.25 x 17.50 x 26.0/ 161/73 103003612-5501/
card, (4)C18, (4)C13 133 x 445 x 661 790341043421
Optional Extended Battery Modules (EBMs)
For use with PW 5125 24 V EBM 9.84 x 6.38 x 18.66/ 58.5/27.0 05146638-5501/
1000 VA tower models only N/A N/A N/A N/A 250 x 162 x 474 790341033088
For use with PW 512548 V EBM 9.84 x 6.38 x 18.66/ 58.5/27.0 05146639-5501/
1500/2200 VA tower models only N/A N/A N/A N/A 250 x 162 x 474 790341033095
For use with PW 5125 48 V EBM RM 35x17.0x 19.4/ 65.0/29.5 05147148-5501/
1000/1500 VA RM models only N/A N/A N/A N/A 89 x 432 x 494 790341033101
For use with PW 5125 120 RM 35x19.0x 24.5/ 121.0/54.9 05147156-5501/
2400/3000 VA RM models only N/A N/A N/A N/A 89x 483 x 622 790341035303
For use with PW 5125
240 EBM (beach grey) N/A N/A N/A N/A 5.25 x 17.50 x 24.75/ 169/76 103003387-5501/
5000/6000 VA RM models only 133 x 445 x 629 790341041007
For use with PW 5125
240 EBM (black) N/A N/A N/A N/A 5.25 x 17.50 x 24.75/ 169/76 103003387-6501/
5000/6000 VA RM models only 133 x 445 x 629 790341041014

1. 50/60 automatic frequency selection. 2. 120 V models are 110 V, 120V, 127 V user-selectable. 230 V models are 220 V, 230 V, 240 V user-selectable. 208 V models are 208 V, 220 V, 230 V, 240 V user-selectable. 3. Includes
(2) each IEC interconnect cables. 4. 1000-1500 VA models are divided into (2} Load Segments (receptacle groups). 2200-3000 VA models are divided into (3) Load Segments (receptacle groups). 5000/6000VA models are
divided into (2} Load Segments. 5. Unit fits into standard 18-inch racks. Mounting kits are sold separately. 6. 5000/6000 VA models ship with both black and beige front panel bezels; models include rail kits and mounting
hardware; factory installed ConnectUPS Web/SNMP/xHub card available by inserting -5507 for -5501.



Technical Specifications'

Electrial Input 1000-2200 VA 24003000 VA 5000/6000 VA
Nominal Voltage* 120, 208 and 230 Vac* 120, 208 and 230 Vac’ 200,208, 220, 230 and 240 Vac’
Input Voltage Ranges (for low voltage: 77-152 V 160-288

user-selectable voltages)

high voltage: 154-288 V

Operating Frequency

50/60 Hz, auto-sensing

Frequency Range

46-54 hz for 50 hz; 56-64 hz for 60 hz

Electrical Output

On Utility Voltage Regulation

-10% to +6% of nominal

On Battery Voltage Regulation

+5% RMS

Voltage Wave Shape (on battery)

sine wave

Output Protection

short circuit protection

Battery

Battery Type

sealed, lead-acid; maintenance free

Battery Runtime

see Battery Run Time table

Battery Replacement

hot-swappable internal batteries and external batteries modules

Recharge Time

<3 hours to 90% usable capacity

Start-On-Battery

allows start of UPS without utility input

General

Electrical Power Module Replcmnt no | yes, hot-swap | yes, hot-swap
Diagnostics full system self-test on power up

UPS Bypass no bypass internal bypass

Transfer Time

4ms typical, 6ms max

Dimensions and Weights

see Model Selection Guide

Overload (normal operation)

110% overload, shutdown after 3 minutes
150% overload, shut down 10 cycles

100-102 % indefinite

103-112% 2 minutes and
>112% 12 line cycles

Communications

User Interface

front contro! pane!

Audible Alarms

for various UPS alarm conditions, including: on battery, low battery, overload, UPS fault

Network Transient Protector

UL 497 A, in/out jacks RJ45 (high voitage models
network protection) & RJ11 {low voltage models modem protection)

No

REPO Port

meets NEC code 645-11 intent and UL requirements

Communication Ports

see Communications Slot

native USB and serial port

Communication Siot

RS-232 single serial module (standard)
options available, see options chart

Web/SNMPxHub card factory
installed; other options also available

Cable

6-foot communications cable included

Power Management Software

Powerware Software Suite CD-ROM (bundled with UPS)

Environmental

Safety Certifications

UL; cUL; NOM; C-Tick; CE marking

UL; cUL; NOM; C-Tick; CE marking
TUV/VDE, GS

EMC Compliance

FCC Part 15, EN50081-2, Class A
for 2.2 KVA and RM; Class B for 1000
and 1500 VA tower models

FCC Part 15

EN50091-2, Class A

Operating Temperature

0 to 40°C (32 to 104°F)

10°C to 40°C

Storage Temperature

-15to 50°C (5 to 122°F)

-25°C to 55°C

Relative Humidity

0% to 95% non-condensing

Lightning & Surge Protection

ANSI/IEEE C62.41 (IEEE 587), IEC61000-4-5

Surge Energy Rating

high-energy 6500 A peak

Audible Noise

less than 40 dBA typical

less than 45 dBA typical

Altitude

3000m (10,000 ft) without derating

1. Specifications are subject to change without notice due to continuing product improvement programs. 2. See Model Selection Guide for user-selectable voltages.

UNITED STATES

8609 Six Forks Road
Raleigh, NC 27615 U.S.A.
Toll Free: 1.800.356.5794
or 819.872.3020

www.powerware.com

E.-T-N

CANADA
Ontario: 416.798.0112

LATIN AMERICA
Argentina: 54.11.4343.6323
Brazil: 55.11.3616.8500
México: 52.55.5488.5252

EUROPE/MIDDLE EAST/AFRICA
Denmark; 45.3686.7910

Finland: 358.94.52.661

France: 33.1.6012.7400
Germany: 49.7841.666.0

Italy: 39.02.66.04.05.40

Norway: 47.23.03.65.50

Sweden: 46.8.598.940.00

United Kingdom: 44.1753.608.700

Powerware

ASIA PACIFIC

Australia/NZ: 61.2.9878.5000
China; 86.21.6361.5599
HK/Korea/Taiwan: 852.2745.6682
India: 91.11.2649.9414 t0 18
Singapore/SEA: 65.6829.8888

Powerware, ABM, LanSafe, PowerVision,
and PowerPass are trademarks, trade
names, or service marks of Eaton Power
Quality Corporation.

© 2005 Eaton Corporation
All Rights Reserved
Printed in USA

5125FXA

July 2005
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PT 2-PE/S-120AC/FM

Order No.: 2856812

The figure shows the PT 2-PE/S-230AC/FM version

http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=2856812

PHCENIX
CONTACT

Extract from the online
catalog

DIN rail module with pluggable surge protection type 3 for terminal
equipment, fault signaling and remote indication contact. Design: 120

VAC

T : fﬁi‘_t’iéréial data
EAN

Pack

Customs tariff

Weight/Piece

cates | Approv

@ [Kei 6o GB

Certification

4017918952952

1 Pcs.
85363010
0.0799 KG

-Product notes

WEEE/RoHS-compliant since:
06/23/2006

www.download.phoenixcontact.co
Please note that the data given
here has been taken fromthe
online catalog. For comprehensive
information and data, please refer

to the user documentation. The :
General Terms and Conditions of =~
Use apply to Internet downloads.

CB, CCA, CSA, GOST, KEMA, OEVE

PHOENIX CONTACT GmbH & Co. KG
http:/iwww.phoenixcontact.com

Page 1/4
Jan 26, 2009

PDF Library No. 2765 Rev.: 2009



PT 2-PE/S-120AC/FM Order No.: 2856812
http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=2856812

Item Designation

Marking

1050004 | ZB 5 :UNBEDRUCKT
2715212 7B 5,8 LGS:FORTL.ZAHLEN
1050305  ZB58:SO/CMS
2715209  ZB 5,8:UNBEDRUCKT
1050017 7B 5, GS:FORTL.ZAHLEN
1050415  ZB5LGSL1-NPE
1050295 ZB5:SO/ICMS

Zack marker strip, 10-section, p.rinted horizontally: wfth

' Zacrl;”é ip,

i

Description

Zack strip, unprinted, 10-section, for individual labeling with M-
PEN, ZB-T or CMS system, pack is sufficient for 100 terminal
blocks, for a terminal width of 5.2 mm, color: White

consecutive numbers, 1-10, 11-20 etc. up to 991-1000, color:
white

Zack strip, 10-section, divisible, special printing, markiﬁg
according to customer requirements

Zack strip, unprinted, strips with 10 labels for individual labeling
with M-PEN or CMS system, for terminal block width: 5.8 mm,
color: White

Zack strip, 10-section, printed horizontally: with the numberéu,. -
1-10, 11-20 etc. up to 991-1000, color: white

printed horizontally, strips with 10 labels, L1, L2, L3, N,
PE, L1, L2, L3, N, PE, color: white

Zack strip, 10-section, divisible, special printing, marking
according to customer requirements

Iltem Designation
Assembly
2839295 SSA 3-6

2839512 SSAS5-10

Description

connection cable: 200 mm, black

Shield fast connection for conductor diameters 5 - 10 mm.

- Potential connection cable: 200 mm, black

PHOENIX CONTACT GmbH & Co. KG
http:/Aww.phoenixcontact.com

Page2/4
Jan 26, 2009



PT 2-PE/S-120AC/FM  Order No.: 2856812
http://feshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=2856812

Dimensioned drawing

Sy s PRI

PHOENIX CONTACT GmbH & Co. KG Page 3/4
hitp://www.phoenixcontact.com Jan 26, 2009



PT 2-PE/S-120AC/FM Order No.: 2856812
http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=2856812

PHOENIX CONTACT GmbH & Co. KG mpﬂﬁ"lx
CONTACT

Flachsmarktstr. 8

32825 Blomberg,Germany
Phone +49 5235 3 00

Fax +49 5235 3 41200
http://www.phoenixcontact.com

© 2009 Phoenix Contact
Technical modifications reserved;

PHOENIX CONTACT GmbH & Co. KG Page 4 /4
http:/imww.phoenixcontact.com Jan 26, 2009
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Single Outlet Receptacle
EMG-30-SD/US/15A

PHGENIX
CONTACT

January 2004

Features:

¢ DIN-Rail Mounted
e Fully Enclosed
e UL Listed: E238705

e Compact Design

Description:

This DIN-Rail mounted single outlet package
was specifically designed to meet the
demanding size constraints that standard dual
outlet packages cannot.

At only 30mm wide, this package is ideal for
locations where an outlet needs to be located
in a panel while keeping exposed high voltage
lines safe.

This package is fully enclosed to ensure safety
from any possible contact with 120Vac. The
grounding pin for the plug is also located on the
top side to prevent accidental shorts from
objects that could touch the live and neutral
contacts.

Wiring for the outlet can be accomplished from
either side of the outlet. The two sets of
terminals are wired in parallel to allow the feed
through of voltage for other uses.

*To learn more about other utility outlets from
Phoenix Contact, visit:

http://www.phoenixcon.com/em-duo

Figure 1. EMG 30-SD/US/15

General Specification

Technical Data
Rated Voltage

Rated Current
Wire Size
Torque
General Data
Color

Material

Temperature Range

Dimensions
Height

Width

Depth

120 Vac
15A
30-12 AWG

57 Ibs-ins

Black

Polycarbonate Fiber
VO (UL 94)

-20°C to +50°C
(-68°F to +122°F)

2.95in.
(75 mm)

1.18 in.
(30 mm)

2.13in.
(54 mm)

Table 1. EMG 30-SD/US/15 Specifications

Phoenix Contact Inc. « P.O. Box 4100  Hamsburg, PA 17111 e Phone: (717) 944-1300 e Fax: (717) 944-1625

PDF Libraryary No. 623 Rev.: 1-04
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Figure 2. EMG 30-SD/US/15 Dimensions
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Figure 3. EMG 30-SD/US/15 Block Diagram

Ordering Information

EMG 30-SD/US/15 56 04 253
Single DIN-Rail Mounted Outlet

Headquarter, U.S.

Phoenix Contact Inc.

P.O. Box 4100

Harrisburg, PA 17111-0100

Technical Support and Information: (800) 322-3225
Fax: (717) 948-3475

Fax-On-Demand: (800) 944-9901

Web Site: http://www.phoenixcontact.com

Headquarter, Canada

Phoenix Contact Ltd.

235 Watline Avenue
Mississuaga, Ontario L4Z 1P3
Phone: (805) 890-2820

Fax: (905) 890-0180

The information give herin is based on data believed to be reliable, but Phoenix
Contact Inc. makes no warranties expressed or implied as to the accuracy and

assumes no liability arising out of its use by others. This publication is not to be
taken as license to operate under, or recommendation to infringe, and patent.

Phoenix Contact Inc. ® P.O. Box 4100  Hamsburg, PA 17111  Phone: (717) 944-1300 » Fax: (717) 944-1625
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PHCENIX
CONTACT

Extract from the online
catalog

PLC-RSC-120UC/21

Order No.: 2966197

The illustration shows the version PLC-RSC-24DC/21

http:/feshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=2966197

PLC relay, consisting of base terminal block PLC-BSC.../21 with screw
connection and pluggable miniature relay with power contact, for
assembly on DIN rail NS 35/7.5, 1 PDT, input voltage 120 V AC / 110
VvV DC

“Product notes

WEEEIRoHS—oomphant since:
03/30/2006

4017918130718
o e
Customs tariff - 85364900
Wenght/Plece B ooas”k“é“
Catalog page mformatlon ' Page 76 (IF-2009)

Coil side
Nominal input voltage Uy 120 VAC (1 10 vDc)
o 110V DC - .
PHOENIX CONTACT Inc., USA Page 1/6
http://www.phoenixcon.com Oct 20, 2009

PDF Library No. 2270 Rev.: 10-09



PLC-RSC-120UC/21 Order No.: 2966197

http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=2966197

Nominal input current at Uy,

Typical response trme

. .Typlcal release tlrne

Operatrng vottagemcheplay

Name of protection

Protective circuitlccmponent

Contact side
Contact type
Contact matenal

Maximum switching voltage

' M|n|mum switching voltage

.“.Maxumum inrush current
Min. swrtchmg current

. lertmg contmucus current

lnterruptlng ratmg (ohmlc Ioad) max.

General data
Width
7 Helght 7
.”Depth

Test voltage reley wmdmg/relay contact
. Ambient temperature (operatlon)
Ambient ternperature (storageltransport)
7Operat1ng mode

Serwce life rnechanlcal

Inﬂammablllty class in acc. wrth UL 94 {housmg)

Standard de5|gnat|on

3.5 mA (at Uy = 120 V AC)
3mA (at Uy = 110 V DC)

6 ms

15ms

' Yellow LED

Bridge rectifier

Bridge rectifier

Slngle contact 1-PDT

3 AgSnO

250 V AC/DC (The separating plate PLC-ATP should be installed
for voltages larger than 250 V (L1, L2, L3) between identical
terminal blocks in adjacent modules. Potential bridging is then
carried out wsth FBST 8- F'LC or. FBST 500...)

12V AC/IDC

(on request)

10mA

‘.BA
140 W (for 24 Vv DC)

18 W (for 60 V DC)

20 w (for 48 \% DC)

23 W (for 110V DC)
40 W (for 220 V DC)

1500 VA (for 250 V AC)
6.2 mm . _ )
94 mm
80 mm
4kVAC (50 Hz, 1 min) o
-25°C...55°C

. 40°C..85°C

100% operatrng factor

2x 10 cycles
VD

Standards.’regulations. i

PHOENIX CONTACT Inc., USA
http://www.phoenixcon.com

Page2/6
Oct 20, 2009



PLC-RSC-120UC/21 Order No.: 2966197
http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=2966187

Standards/regulations . IEC 60664
' o ' IEC 60664 A
" DIN VDE 0110
~ DINEN 50178/DIN VDE 0160 (in relevant parts)

DIN EN 50178/VDE 0160
 IEC 60255/DIN VDE 0435 (in relevant parts)

Pollulioh degree 3
Surge voltage category S
Mounting position Any

Assembly instructions In rows with zero spacing

Connection data

Type of connection Screw connection

 Conductor cross section solid min. © 014mme
Conductor crésé 7sert7:ti0n ‘éo-ii.d max 25 mm? _
Conductor cross section stranded min. © 044mm?
. Conductorrcr:ft;;srsﬂ éeétioﬁ strandedmax N 25 rlnmz
Conductor cross section AWG/kemil min. 26
Conductor cross section AWG/kcmil max 14
Stripping length o gmm
Screwthread M3

°®"’ nﬂus @ @

Certification CUL, CUL Listed, GL, GOST, UL, UL Listed

G

b

Iltem Designation Description
Assembly
0801762 - NS 35/ 7,5 CU UNPERF DIN rail, materia]:wCopper, unperforated, height 7.5 mm, width 35

. 2000MM - mm, length: 2 m
NS 35/7,5 PERF 2000MM ' DIN rail, material: Steel, galvanized and passivated with a thick
: layer, perforated, height 7.5 mm, width 35 mm, length: 2 m

0801733

PHOENIX CONTACT Inc., USA Page 3/6
http://ww.phoenixcon.com Oct 20, 2009



PLC-RSC-120UC/21

Order No.: 2966197

http://feshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=2966197

0801681

"63{)1377””"”

1201756
1201895

1201730

1201714

1201798

- sy

Bridges

2066812

2966825

2966236

2967688 ~ FBST8-PLCGY

NS 35/7,5 UNPERF 2000MM

NS 35/ 7,5 V2A UNPERF

| 2000MM

" NS 35/15 AL UNPERF 2000MM

| NS 35/15 CU UNPERF 2000MM
NS 35/15 PERF 2000MM

NS 35/15 UNPERF 2000MM

NS 35/15-2,3 UNPERF 2000MM

 PLC-ATP BK

 FBST 6-PLC BU

FBST 6-PLC GY” -

FBST6-PLCRD

2966692
2066838

2066786

General

2966508

Marking
1051016

| PLC-ESK GY

~ FBST 500-PLC BU

FBST 500-PLC GY
FBST 500-PLC RD |

| ZB 6,LGS:FORTL.ZAHLEN

1051003

. ZB G:UNBEDRUCKT

mounting on NS 35/7.5

1-10, 11-20 etc. up to 991-1000, color: white

DIN rail, material: Steel, unperforated, height 7.5 mm, width 35
mm, [ength 2m

DINr: ra|l Width: 35 mm, Hetght 7.5 mm, Length: 2000 mm,

Color: silver
DIN rail, deep-drawn, high profile, unperforated, 1.5 mm thick,
material: Aluminum, height 15 mm, width 35 mm, length 2 m

DIN rail, material: Copper, unperforated, 1.5 mm thick, height 15
mm, width 35 mm, length: 2 m

DIN rail, material: Steel, perforated, height 15 mm, width 35 mm,
length: 2 m

 DIN rail, material: Steel, unperforated, height 15 mm, width 35

mm, length 2m

DIN rall materlaI Steel unperforated 2.3 mm thlck height 15

mm, width 35 mm, Iength 2m

Separatmg plate 2 mm th|ck reered at the start and end of a
PLC terminal strip. Furthermore, it is used for: visual separation
of groups, safe isolation of different voltages of neighboring PLC
relays in acc. with DIN VDE 0106-101, isolation

: 6 mm, Number of positions: 2, '

Single plug-in bridges, Lengtl

Color: blue

 Single plug-in bridges, Length: 6 mm, Number of positions: 2,

Color: gray

Smgle plug-in bridges, Length 6 mm, Number of posmons 2
Color: red

Slngle plug-:n brldges Length 8 mm, Number of p051t|ons 2,

- Color: gray
' Continuous plug-in bndge Length 500 mm, Color: blue

Contmuous plug-in bndge Length 500 mm, Color gray
Contlnuous plug-in brldge Length 500 mm, Color red

Power terminal block, for the input of up to four potentials, for

Zack strip, 10-section, printed horizontally: with the numbers,

Zack strtp. unprinted, stnps W|th 10 labels for |nd|V|duaI Iabellng

with M-PEN or CMS system, for terminal block width: 6.2 mm,
color: white

PHOENIX CONTACT Inc., USA
http://www.phoenixcon.com
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PLC-RSC-120UC/21 Order No.: 2966197
http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=2966197

Tools

1204517 | SZF 1-0,6X3,5 ' Screwdriver, blade: 0.6 x 3.5 x 100 mm, length 180 mm

i
v
Un 1.4~ A
1.3
1.2
1.1
4 |u=110VDEC/ 120V AC
1
08
o8
5 B
07 o
20 25 30 35 40 45 50 55 60 &5

T, G}

Circuit diagram

o [ ]

A2 (31_ I—O 1
P
St pu
A1 (g:r -——-EE) 14
— {3 12
PHOENIX CONTACT Inc., USA Page 5/6
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[RESRTAS

Extract from the online
catalog

PLC-RSC- 12DC/21

Order No.: 2966906

The illustration shows the version PLC-RSC-24DC/21

http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=2966906

PLC relay, consisting of base terminal block PLC-BSC.../21 with screw H

connection and pluggable miniature relay with power contact, for J/ W

assembly on DIN rail NS 35/7.5, 1 PDT, input voltage 12 V DC Z )
Product notes

WEEE/RoHS-compliant since:
03/24/2006

Pack . 7 10 pes.

Customs tariff - 85364190

WeightPiece ~ 0.03499KG , |

Catalog pégre iﬁfénnation o P?gfe“?.é.(lF-ZOOQ) o . . wwwd own!oadphoemxconlact_com

Please note that the data given
here has been taken from the

Coil side

‘Nominal input voltage Uy, - 12vDC
. Nominal |npu|‘. éurrent at Uy - 15.3 mA
' Typical respons;tlme - 7 5 ms _ N
PHOENIX CONTACT Inc., USA Page 1/6
http://www.phoenixcon.com Oct 20, 2009

PDF Library No. 803 Rev.: 10-09



PLC-RSC- 12DC/21 Order No.: 2966906
hitp://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=2966906

Typical re.lease time - 8ms

Operating voltage display ' Yellow LED

Name of protectlon - Polamy ar.ot.ectio.n - o -
Protecnve c:rcunt!component . Polartty protection 'dieide

Contact su:ie

Contact type Smg]e contact, 1- PDT
Contact materlal AgSnO
Maximum SWitching voltage 250V AC!DC (The separating plate PLC-ATP should be installed “

for voltages larger than 250 V (L1, L2, L3) between identical
terminal blocks in adjacent modules. Potential bridging is then
carried out with FBST B-PLC or ...FBST 500...)

Mlnlmum switching voltage V 12 V ACIDC
Mammum inrush current - (on request)

Min. swnchmg current - - M‘iO mA

ermng contmuous c;urrent . 6 A

tmernjétu_ng rating (ohmlc Ioad) max. 140 W (for 24 V DC)

20 W (for 48V DC}
18 W {for 60 \" DC}
23 W {for 110V DC)

40w (for 220V DC)
] 1500 VA (for 250 v AC)W -
General data
Wld? N - 7 6 2 “rnm _
”Helght S S—— .94 e
Depth 80 mm |
Test voltage relay wmdlnglrelay contact 4KV AC (50 Hz, 1 mln) '
Ambleni temperature (operatlon) 25 “C .60°C o
Amblent lemperaturéi;mterageltransport) o -40°C ... 85 "C - -
Operating mode . 100% operating factor
Service life mechanical N 2x1{)’ .cycles _

Inﬂammablllty class in acc. w:th UL 94 (hous:ng) VO
Standard de5|gnation Standards/regulations

PHOENIX CONTACT Inc., USA Page 2/6
http:/fmww.phoenixcon.com Oct 20, 2009



PLC-RSC- 12DC/21 Order No.: 2966906

http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=2966906

S.t.errdardsireg.ulatidr\s

Pollutrdn degree

Surge voltage category

IEC 60664
IEC 60664 A
DIN VDE 0110

" DIN EN 50178/DIN VDE 0160 (.n relevant parts) -

" DIN EN 50178/VDE 0160
' IEC 60255/DIN VDE 0435 (in relevant parts) -
T

Mountlng posmdn

Assembly mstructlons

Aﬂy

. In rows with zero spacing

Connection data

Type of connect:on

Conductor cross section sohd min.
. Conduc{or Cross sect:en solld max.
”Conductor Cross section strandeidrmm
Conductor Cross section stranded max.
.Cdnduc.tor cross sectmn AWGfkcmll min.
Conductor cross sectlon AWGIkcmrl max

Stnpplng Iength

Screw th read

S 8mm

Screw connectlon

0 14 mmz

25 mm2

‘@"’ c“us

Certification

®

CUL, CUL Listed, GL, GOST, UL, UL Listed

Iltem Designation

Assembly

0801762 NS 35/ 7,5 CU UNPERF
2000MM

0801733 NS 35/ 7,5 PERF 2000MM

Description

' DIN rail, material: Copper, unperforated, height 7.5 mm, width 35
- mm, Iength 2m

i DIN rall materlal Steei galvanlzed and passwated w:thathlck o

layer, perforated, height 7.5 mm, width 35 mm, length: 2 m

PHOENIX CONTACT Inc., USA
http://www.phoenixcon.com
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PLC-RSC- 12DC/21 Order No.: 2966906
http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=2966906

0801681 NS 35/ 7,5 UNPERF 2000MM  DIN rail, material: Steel, unperforated, height 7.5 mm, width 35
mm, Iength 2m

0801377 NS 35/7,5 V2A UNPERF DIN rail, Width: 35 mm, Height: 7.5 mm, Length: 2000 mm,

2000MM Color 5|Iver

1201756 NS 35/15 AL UNPERF 2000MM DIN ra|l deep—drawn hlgh profile, unperforated 1.5 mm thlck
material: Aluminum, height 15 mm, width 35 mm, length 2 m

1201895 NS 35/15 CU UNPERF 2000MM DIN. rail, material: Copper, unperforated, 1.5 mm thick, height 15
mm, width 35 mm, length: 2 m

1201730 NS 35/15 PERF 2000MM DIN rail, material: Steel, perforated, height 15 mm, width 35 mm,
length: 2 m

1201714 NS 35/15 UNPERF 2000MM DIN ra|| matenal Steel unperforated helght 15 mm, width 35
mm, length 2m

1201798 NS 35/15-2,3 UNPERF ZOOOMM DIN rali matenal Steel unperforated 2 3 mm thick, helght 15

mm, width 35 mm, Iength 2m

2966841 PLC-ATP BK Separatmg plate, 2 mm t‘mck reqwred at the start and end of a
PLC terminal strip. Furthermore, it is used for: visual separation
of groups, safe isolation of different voltages of neighboring PLC
relays in acc. with DIN VDE 0106-101, isolation

Brldges

2966812  FBST 6-PLC BU ' ' Single plug-in bridges, Length: 6 mm, Number of positions: 2,
Color: blue

2966825 FBST 6-PLC GY Single plug-in bridges, Length: 6 mm, Number of positions: 2,
Color: gray

2966236 FBST 6-PLC RD : Smgle plug-m brldges Length: 6 mm, Number of posrtlons 2

- Color: red

2967688 FBST 8-PLC GY Single plug-in bridges, Length: 8 mm, Number of positions: 2,
Color: gray

2966692 FBST 500-PLC BU Continuous plug-in bndge Length: 500 mm, Color: b!ue

2966838 FBST 500-PLC GY Continuous plug in bridge, Length: 500 mm, Coior gray

2966786 FBST 500-PLC RD Contmuous plug -in brldge Length: 500 mm, Color red

General

2966508 PLC-ESK GY - Power terminal block, for the input of up to four potentials, for
mounting on NS 35/7.5

Markmg

1051016 ZB 6,LGS:FORTL.ZAHLEN Zack strip, 10-section, printed horizontally: with the numbers,

; 1-10, 11-20 etc. up to 991-1000, color: white

1051003 ‘ZB.G:UNBEDRUCKT Zack stnp unprlnted strlps with 10 Iabe|s for |nd|wdual iabellng
with M-PEN or CMS system, for terminal block width: 6.2 mm,
color: white

PHOENIX CONTACT Inc., USA Page 4 /6
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PLC-RSC- 12DC/21 Order No.: 2966906
http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=2966906

Tools

1204517 SZF 1-06X35

- Screwdriver, blade: 0.6 x 3.5 x 100 mrﬁ‘ Iength 1807m7m

Diagram

A

U
Un 1.4

1.3

1.2

1

4 lu =12vDC

1

0.9

0B B

07 -
20 25 30 35 40 45 50 55 60 65

Ty [*C)

Circuit diagram

o 4]

s

A2

s
"o

|—O11
P

%
———E)14

pes O
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Technical modifications reserved;
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PLC-RSC-120UC/21-21 Y Y

Romaa @ @
Piease note that the data given here has been taken from the online catalog. For comprehensive information and

data, please refer to the user documentation at http:/Awww.download.phoenixcontact.com. The General Terms
and Conditions of Use apply to Internet downloads.

» Extract from the online catalog

PLC relay, consisting of base terminal block PLC-
BSC....21 with screw connection and pluggabie
méniature relay with power contact, for assembly on
mounting rail NS 35/7.5, 2 POT, input voltage 120V

AC/110VDC
The ilustration shows the version PLC-RSC- 24DC/21-21
Order No. 2967086
Ord dssignation PLC-RSC-120UC21-21
EAN 4017918155398
Pack 10 Pcs.
Customs tariff 85364900
Weight'Piece 0,08948 KG
Catalog page information Page 87 {IF-2007)
¥ Product notes
WEEE/RoHS-compliant since: 12/20/2006
IMPORTANT : This dats Is valld for Customers In
Germany only. Date Format ls MM/DD/YYYY.Plaase
contact your local in-country Phoanix Contact location or
designated business pariner for a Logistice Compliant
dats in your area.In order to guarartee defivery of
RoHS-Compliant product, piease purchass Phoanix
Contact parts from authorized Phosnix Contact
rapresantatives and distributors.
PHOENIX CONTACT Inc., USA Page 177
hiip:fArwm . phoenixcen. com May 2, 2007

PDF Library No. 230 Rev.: 2007



PLC-RSC-120UC/21-21

» Technical data

PHOENIX CONTACT Inc., USA Page 2/7
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PLC-RSC-120UC/21-21

Coll side

Nominal input voltage U |
Nominal input voltage U,
Nomina!l input current at UN
Nominal input current at U
Typical response time
Typical release time
Operating voltage display
Name of protection
Protective circuit/component

120 VAC (110 V DC)

110 v DC

4.5 mA(atU =120V AC)
4.2mA{atU =110V DC)
7ms

10 ms

Yellow LED

Bridge rectifier

Bridge rectifier

Contact side

Contact type

Contact material

Maximum switching voltage

Single contact, 2 PDT

AgNi

250 V AC/DC (The separating plate PLC-ATP should be
installed for voltages larger than 250 V (L1, L2, L3)
between identical terminal blocks in adjacent modules.
Potential bridging is then carried out with FBEST 8-PLC...
or ...FBST 500...)

Minimum switching voltage 5V AC/DC

Maximum inrush current 15 A (300 ms)

Min. switching current 10 mA

Limiting continuous current 6A

Power rating (ohmic load) max. 140 W (for 24 V DC)
Power rating (ohmic load) max. 85 W (for 48 V DC)
Power rating (ohmic load) max. 60 W (for 60 V DC)
Power rating (ohmic load) max. 44 W (for 110 V DC)
Power rating (chmic load) max. 60 W (for 220 V DC)
Power rating (ohmic load) max. 1500 VA (for 250 V AC)
General data

Length 80 mm

Height 94 mm

Width 14 mm

Test voltage relay winding/relay contact 4 kV AC (50 Hz, 1 min)
Test voltage PDT/PDT 2.5 kV AC (50 Hz, 1 min)

Ambient temperature (operation) -25°C..60°C

Operating mode 100% operating factor

Service life mechanical 3x10° cycles

Standard designation Standards/regulations
Standards/regulations IEC 60684

Standards/regulations IEC 60664 A

Standards/regulations DIN VDE 0110

Standards/regulations DIN EN 50178/DIN VDE 01860 (in relevant parts)
Standards/regulations IEC 60255/DIN VDE 0435 (in relevant parts)
Standards/regulations DIN EN 50178/VDE 0160

Contamination class 3

Surge voltage category ]

Connection data

Type of connection

Screw connection

PHOENIX CONTACT Inc., USA
htip:/iwww.phoenixcon.com

Page 3/7
May 2, 2007



PLC-RSC-120UC/21-21

DELE

Conductor cross section solid min.
Conductor cross section solid max.
Conductor cross section stranded min.
Conductor cross section stranded max.
Conductor cross section AWG/kemil min.
Conductor cross section AWG/kcmil max
Stripping length

Screw thread

2.5 mm’
0.14 mm’
25mm’
26

14

8 mm
M3

PHOENIX CONTACT Inc., USA
http://iwww.phoenixcon.com
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PLC-RSC-120UC/21-21

» Drawings
Diagram
A
Y 14L
Un TS T~ U,= 110V OC
13 e &\\f
121 | """'-_._E
4 Uz 120VAS |
1,11
1
os- S —
—t— -
el T
0'8_1 i ] U= 110VDC
]| [U=120VAC T o
20 25 30 36 40 45 50 55 60 65
T, [*C)
Circuit diagram
21

Mg]_% _E?ﬂ
A1C)>]— —tcom
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PLC-RSC-120UC/21-21

o DB O

» Address

PHOENIX CONTACT Inc., USA
586 Fulling Mill Road

Middletown, PA 17057

USA

Phone {800) 888-7388

Fax (717) 944-1625
http://www.phoenixcon.com
Phoenix Contact

Technical modifications reserved;
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PLC-RSC- 12DC/21-21

PHCENIX «
CONTACT ©

Please note that the data given here has been taken from the online catalog. For comprehensive information and
data, please refer to the user documentation at hittpwaww.download.phoenixcontact.com. The General Terms
and Conditions of Use apply to intemet downloads.

» Extract from the online catalog

PLC relay, consisting of base terminal block PLC~
BSC.../21 with screw connection and pluggable
miniature relay with power contact, for assembly on
mounting rail NS 35/7.5, 2 POT, input voltage 12 V

bC
The lilustration shows the version PLC-RSC- 24DCI21-21
Order No. 2967235
Ord designation PLC-RSC- 12DC121-21
EAN 4017918163501
Pack 10 Pcs.
Customs tariff 85364190
Weight/Plece 0,06852 KG
Catalog page informalion Page 87 {IF-2007}
» Product notes
WEEE/RoHS-compliant since: 04/06/2006
IMPORTANT : This dats Is valld for Customers In
Garmany anly. Date Format is MM/DD/YYYY.Please
santact your local incountry Phoanbt Contact localion or
designated business pariner for a Logistice Compliant
date in your area.in order o guarartee defivery of
RoHS-Compliant product, piease purchase Phoanix
Contact parts from authorized Phoanbc Contact
repressntatives and distributors.
PHOENIX CONTACT Inc, USA Page 177
hitp:/Awww phoenixcon. com May 3, 2007

PDF Library No. 1796 Rev.: 2007



PLC-RSC- 12DC/21-21

@
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Coll side

Nominal input voltage U
Nominal input current at U |
Typical response time
Typical release time
Operating voltage display
Name of protection
Protective circuit/component

12V DC

33 mA

8 ms

10 ms

Yellow LED

Polarity protection
Polarity protection diode

Contact side

Contact type

Contact material

Maximum switching voltage

Single contact, 2 PDT

AgNi

250 V AC/DC (The separating plate PLC-ATP should be
installed for voltages larger than 250 V (L1, L2, L3}
between identical terminal blocks in adjacent modules.
Potential bridging is then carried out with FBST 8-PLC...
or...FBST 500...)

Minimum switching voltage 5V AC/DC
Maximum inrush current 15 A (300 ms)

Min. switching current 10 mA

Limiting continuous current 6A

Power rating (ohmic load) max. 140 W (for 24 V DC)
Power rating (ohmic load) max. 85 W (for 48 V DC)
Power rating (ohmic load) max. 60 W (for 60 VV DC)
Power rating (ohmic load) max. 44 W (for 110V DC)
Power rating (ohmic load) max. 60 W (for 220 V DC)
Power rating (ohmic load) max. 1500 VA (for 250 V AC)
General data

Length 80 mm

Height 94 mm

Width 14 mm

Test voltage relay winding/relay contact

Test voltage PDT/PDT
Ambient temperature {operation)
Operating mode
Service life mechanical
Standard designation
Standardsfregulations
Standards/regulations
Standards/regulations
Standards/regulations
Standards/regulations
Standards/regulations
Contamination class
Surge voltage category

4 kV AC (50 Hz, 1 min)

2.5 kV AC (50 Hz, 1 min)

-25°C..60°C

100% operating factor

3x10° cycles

Standards/regulations

IEC 60864

IEC 80664 A

DIN VDE 0110

DIN EN 50178/DIN VDE 0160 (in relevant parts)
IEC 60255/DIN VDE 0435 (in relevant parts)
DIN EN 50178/VDE 0160

i

1

Connection data
Type of connection
Conductor cross section solid min.

Conductor cross section solid max.

Screw connection
0.14 mm
2.5 mm’

PHOENIX CONTACT Inc., USA
http:/fwww.phoenixcon.com
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PLC-RSC- 12DC/21-21

Conductor cross section stranded min.
Conductor cross section stranded max.
Conductor cross section AWG/kemil min.
Conductor cross section AWG/kcmil max
Stripping length

Screw thread

0.14 mm’
2.5 mm’
26

14

8 mm
M3

PHOENIX CONTACT Inc., USA
hitp://iwww.phoenixcon.com
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PLC-RSC- 12DC/21-21

» Drawings

Diagram
A
Un 147

<4

U,=12VvDC

3
n

09 —

08 ]
- |

20 25 30 35 40 45 50 55 60 65
T[54
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» Address

PHOENIX CONTACT Inc., USA
586 Fulling Mill Road
Middletown, PA 17057

USA

Phone (800) 888-7388

Fax (717) 944-1625
http://www.phoenixcon.com
Phoenix Contact

Technical modifications reserved;
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Product Specification

S % § M E M S 1S2-2
Two Channel 4-20 MA Intrinsically Safe Barrier,

Water Technologies, Inc. ¥ .
Control Systems Products A10001 ComPﬂUblC

1239 WILLOW LAKE BOULEVARD
VADNAIS HEIGHTS, MINNESOTA 55110
651 — 766 — 2700 Fax: 651 — 766 — 2701

www.industrv.siemens.com/Water

The 1S2-2 is a Zener type barrier rated for Class I Div 1, Groups C, D, Class II, and Class III. It
is used with the A1000i submersible level transmitter in hazardous locations such as sewage lift
station wet wells. This barrier is UL listed under file E123925. Refer to installation drawing AIM

7360 for entity parameter details.

Part Number | Description

6013150006 1S2-2, Two channel 4-20 MA Intrinsically Safe Barrier, A1000i Compatible.

SiC

BAHRIER

F
[
=
=
oy

152
SAFETY

Specifications

Physical

Dimensions PN x=3"H x 21D
Mounting Panel Mount, 2 screws
Electrical

Power Supply Requirements

Max Loop Supply — 24 VDC

Signal Input/OQutput

4 - 20 mA

Max Loop Resistance of Barrier

435 ohms

Terminal Description

Terminal Type Clamp Type, 14-22 AWG wire

Terminal 1: (+) Loop Supply, (24.0 VDC)

Terminal 2: (-) 4-20mA Output

Terminal GNDs: Earth Ground to approved IS ground
Terminal 3: (+) Loop Supply to hazardous area
Terminal 4: (-) 4-20 MA Return from hazardous area

PDF No. 2210 Rev.: 7-05




Product Specification

1S2-2/Two Channel 4-20 MA Intrinsically Safe Barrier

Calibration Adjustments: None

PICAL A1000i

CONTROLLER,

RICDRDER,

INDICATOR, £7C.
250 O (TrP)
=AW

. T
i
LOOP GND GHND I'W
- -
NON=HAZARDOUS

ARTA CONNECTIONS
32 2 INTRINS|§
ETY BARRIE
601 6 2°x 3

HAZARDOUS AREA

Wiring Diagrams

v

LOOP POWELR SUPPLY

NOTE: THE 152-2
REPRLSENTS AN
ACDITIONAL LUOP

| RESISTANCE OF

#=~20 mADC SIGNAL

PROPORTIDNAL

TO THE MEASURED LIDUID L0VEL.

NITE: MAXMUM LENGTH
OF INTRINSICALLY SAFE
wWRNG £ NOT TO
E£XCEED 1000 1.

GROUNDED POWER SUPPLY AND LCAD

GND Mw

~HAZARDOUS
AR[A CONNECTIONS
S2-2 INTRINSIC|
ISAFETY BARRIER BARREER

IQTm:lS-OS '%

DIAGRAM
CONTROLLER, ¥ THL POWER SUPPLY AND
RECORDER, LDAD ARE GROUNDID, THE
e INCICATOR, £7C. | MAXIMUM (CAD RISISTANCE IS
NOTZ: NG VOLTAGES ABOVE
250 VAC ART TD BE N THS 200 Or (uAX) | 260 OS.
ENCLOSURE AREA Vi
NOTE: NO VOLTAGES ABGVE
7 250 VAC ARE 10 BE W THS
i ) (-} ENCLOSURE AREA.
e S e e i R T mwe UG
i 28 VOO | 120vAC ..L IO 24 VOC 120VAC
POWER SUPPLY | POWER = BOWER SUPPLY POWER
T () ] o [ b~

iDCP POWER SUPPLY

NOTE: TrE 52-2
REPRISINTG AN
ADDITIONAL LDOR
RESISTANCE OF

(THE 41000
RECURES A
MPNUM OF ©
VDC SUPPLY)

HAZARDOUS AREA

182-2 Product Specification.doc

© Copyright, 2005, USFilter Control Systems, Inc., All Rights Reserved
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USFCS PDF No. 2214 Rev.: 7-05
_NOTES: @ THE ENTITY PARAMETERS
{ JTHE IS1-2 INTRINSIC SAFETY BARRIER SHALL NOT BE .
CONNECTED TO ANY EOUPMENT WHICH USES OR TERMINALS VOC(V) \SC(-’T\A) Po GROUPS CG(UF) Lo[mH)
GENERATES GREATER THAN 250 V. =
lco 0.3 05
S~ R . A B 3-4 27.8 93 |C.B5W !
EACH GROUND TERMINAL SHALL BE CONNECTED | EF.G 2 7
T0 A SUITABLE SYSTEM EARTH GROUND.
THE DC RESISTANCE BETWEEN THE GROUND TERMINAL
AND EARTH GROUND SHALL BE LESS THAN 1 OHM.
REFERENCE NFPA 70, NEC ARTICLES 250
AND 504 FOR PROPER GROUNDING AND INTRINSIC
SAFETY BARRIER INSTALLATION INFORMATION.
@ INTRINSICALLY SAFE WIRING MUST BE
POSITIVELY SEGREGATED FROM
NON~INTRINSICALY SAFE WIRING BY
SEPARATE CONDUITS, HOUSINGS AND
GROUNDED METAL BARRIERS. PER ANSI/ISA
RP12.6, AND NFPA 70, NEC ARTICLES 500-515.
FIELD DEVICES LOCATED IN A HAZARDOUS AREA
MUST BE RUN THROUGH SEALED CONDUITS
WHICH ONLY CONTAIN INTRINSICALLY SAFE WIRING.
PER ANSI/ISA RP12.6, AND NFPA 70, PROCESS CONTROL
[all (=g ( s 0
NEC ARTICLES 500-518. EQUIPMENT
@ TO DETERMINE THE CABLE LENGTHS USE THE @
FOLLOWING FORMULAS: |
LENGTH X(FT) < Co—Ci AND ‘ @
60pF
LENGTH X(FT) < Le-Li = —
0.2uH
THE MAXIMUM CABLE LENGTH IS DETERMINED BY THE 2 | 1
LESSOR OF THE TWO VALUES. LOOP=‘ 6ND| GND |LOOR
- +
NOTE; THE ABOVE CAPACITANCE AND INDUCTANCE VALUES -
o/ ARE APPROXIMATE VALUES. REFER TO THE CABLE THAT IS Agg;ﬁ CHOANZQAS([:)TOIBJSS
GOING TO BE INSTALLED FOR SPECIFIC CAPACITANCE AND @
INDUCTANCE VALUES. IS2—2 INTRINSIC
@ THE INTRINSICALLY SAFE DEVICE SHALL HAVE SAFETY BARRIER
HE INTRINSICALL FE DEVICE SHALL HA! T} 3
ENTITY PARAMETERS WHICH ARE IN ACCORDANDE 601315-06[2" X 3
WITH THE FOLLOWING:
Vot < Vo INTRINSICALLY SAFE
Isc < Imax CONNECTIONS
Ca > Ci + Coble Copacitance LOQP| LOCP]
Lla > U + Cable Inductance - tGND GND| +
4 | | 3
NON—HAZARDOUS AREA ‘ !
___________________________________ L —
HAZARDOUS AREA e o
CLASS |, GROUPS ¢, D
CLASS Il GROUPS E, F, G st
CLASS I @
INTRINSICALLY
SAFE DEVICE
IN _
HAZARDOUS AREA
(Vmax, Imax, Ci, Li)
‘, TITLE B
INSTALLATION INSTRUCTIONS — [|S2-2
A 11075 | 11/04 [S2-2 DBES s — - e
EV | €.0. NO. DATE DESCRIPTION CHK | APR DBS MB 11/8/04
J08 NAMF STANDARD
SHOP ORDFR DWG. NO. A”\’J‘C\_/QF:C RLY A

ASDOQ304-A
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NEC DEFINITION OF
HAZARDOUS LOCATIONS

The NE.C Handbook dcﬁncs
hazardous locations by Class,
Division and Group as follows:
Class I Locations — Are those in
which flammable gasses or vapors
are or may be present in the air in
quantities sufficient 1o pro&uc.c
explosive or 1gn1tablc mixtures,
Class 11 Locations — Are those
which are hazardous because of
the presence of combustible dust.
Class III Locations — Are those
which are hazardous because of
the presence of easily ignitable
fibers or flyings, but in which such
fibers or ﬂymgs are not likely to be
in suspension in air in quantities
sufﬁment to produce 1gmtab1€
mixtures.

Division 1 — Locations in which
hazardous concentrations in the air
exist continuously, intermittently,
or periodically under normal
operating conditions.

Division 2 — Locations in which
hazardous concentrations are
handled, processed, or used but
are nerma[ly confined within
closed containers or closed systems
from which they can escape
only in case of accidental ruprure
or breakdown.

Group A - Atmospheres contain-
ing acerylene.

Group B — Atmospheres contam-
ing hydrogen, or gasses or vapors .
of equivalent hazard, such as
manufactured gas.

Group C - Atmospheres contain-
ing ethyl-ether vapors, ethylene,
or cyclopropane.

Group D — Atmospheres contain-
ing gasoline, hexane, naphtha,
bcnzmc, butane, propane, alcohol,
acetone, benzol, lacquer solvent
vapors, or natural gas.

Group E — Atmospheres contain- -
ing metal dust, including alumi-
num, magnesium, and their com-
mercial alloys, and other metalsof
similarly hazardous characteristics.
Group F — Atmospheres contain-
ing carbon black, coal, or coke dust.
Group G - Atmospheres conrain-
ing flour, starch, or grain dusts.

IS6 INTRINSIC SAFETY BARRIER

The 1S6 Intrinsic Safety Barrier is a
six-circuit, shunt-diode barrier ON/OFF
switch circuit interface that is used
between Monitoring and Pump/Alarm
Controller Equipment and its level sensor
float switch circuitry to render such
circuitry “intrinsically safe” and thus
suited for installation in a hazardous
location such as a sewage or freeway

stormwater-handling  pump  station
collection sump.
Powered by the associated

Monitor/Controller, the IS6 Barrier has
open-collector drivers that provide input
sensor signals to the controller in response
to the operation of level-sensing float
switches in the hazardous location. The
1S6 Barrier is most commonly used with
our LS and 9G Float Switches, but it can
be used with any general purpose simple
switch device with N.O. or N.C. non-
powered contacts within its application
parameters.

The IS6 module is designed to make

its associated switches and circuitry suited

1S6 PRODUCT SPECIFICATIONS
Cable Lengths: Cable lengths from the
module to the switches are to be limited to
300 feet each, or a maximum of 18,000 pF
and 60 uH per circuit.
Hazardous Area Connections:
parameters (per channel):

* Maximum voltage: 12.6 volts

® Maximum output current: 1.3 mA

* Maximum allowable capacitance: 0.018 uF
® Maximum allowable inductance: 0.06 mH
1S6 Power: The IS6 Module is typically
powered by +10.5 to 25 VDC and requires
a maximum of 50 mA from an associated
monitor/controller, such as our CBIT,
CMCI15, CB2D, CB23, CB234 or DC
power supply. The outputs of the 1S6 are
open-collectors capable of sinking up to
150 mA and withstanding up to 50 VDC.
Operating Temperature Ranges: -29° to
+149° F (-20° to +65° C)

QOutside Dimensions: 4" high x 3" wide
x 2-1/4" deep

Entity

for Class I, Division 1 or 2, Groups A, B, C
and D, and Class II, Division 1 or 2, Groups
E, E and G hazardous locations as defined
by the NEC (National Electrical Code).
The 1S6 is ideally suited for applica-

tions requiring compliance with UL 913

procedures pertaining to electrical control
panels with intrinsically safe extensions to
LED

indicarors for power and circuit activation.

hazardous areas. It includes

1S6 TYPICAL SPECIFICATIONS

The float switch level sensors shall
interface to the control circuitry via an
intrinsic safety barrier. The barrier shall
provide an intrinsically safe interface for
up to six sensors located in a hazardous
area rated Class 1, Division 1 or 2,
Group A, B, C, and D, and Class II,
Division 1 or 2, Groups E, F and G.
The barrier shall contain an LED
indicator for each of up ro six sensor
inputs, providing visible indication of
sensor actuation as well as an LED to
indicate barrier “Power On” status. The
intrinsic safety barrier shall be UL-listed
for use in hazardous locations.

DESCRIPTION

Model IS6 six circuir intrinsically
safe (swirch circuit) barrier; 12/24
VDC powered

601316-02
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COMPLETE CONTROL CAPABILITIES USFilter Control Systems offers a single,
high-quality source for everything from
— — — il
simple level sensors to telemetry systems ”s_—,_,_:&":"—::
to complcx systcm control cngmeenng s EEE=E=E=
and software. Based in St. Paul, Minnesota,
USFilter Control Systems is part of United |
States Filter Corporation, the leading global Control Systems
provider of industrial, municipal and 1239 Willow Lake Boulevard
residential water and wastewater treatment Vadnais Heights, MN 55110
systems, products and services. As a major 800.224.9474 phone
manufacturer/integrator with an extensive
: LG lines i 651.766.2700 phone
selection of specialized product lines in the
areas of SCADA and telemetry, power 651.766.2701 fax
equipment integration, automation and
measurement, USFilter Control Systems is www.controlsystems. usfilter.com
uniquely positioned to provide cost- © 2000 USFilter ~

effective, comprehensive solutions for
water, wastewatet, and process control and

telemetry applications.
CS-156-DS-1200
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NOTES:

THE IS6 INTRINSIC SAFETY BARRIER SHALL NOT BE
CONNECTED TO ANY EQUIPMENT WHICH USES OR
GENERATES GREATER THAN 250 V.

BOTH GROUND TERMINALS SHALL BE CONNECTED

TO A SUITABLE EARTH GROUND MEMBER IN A
NON-HAZARDOUS AREA. THE DC RESISTANCE BETWEEN
THE GROUND TERMINAL AND EARTH GROUND SHALL

BE LESS THAN 1 OHM. REFERENCE NFPA 70, NEC
ARTICLES 250 AND 504 FOR PROPER GROUNDING AND
INTRINSIC SAFETY BARRIER INSTALLATION INFORMATION.

@ INTRINSICALLY SAFE WIRING MUST BE
POSITIVELY SEGREGATED FROM
NON-INTRINSICALY SAFE WIRING BY

SEPARATE CONDUITS, HOUSINGS AND
GROUNDED METAL BARRIERS. PER ANSI/ISA
RP12.6, AND NFPA 70, NEC ARTICLES 500-516.

@ INTRINSICALLY SAFE WIRING FROM

PROCESS CONTROL EQUIPMENT

O

THE IS6 TO THE SWITCHES (SW1-SWE)
LOCATED IN THE HAZARDOUS AREA

MUST BE THROUGH SEALED CONDUITS
WHICH ONLY CONTAIN THE 1S6 CIRCUIT

®

DC COMMON FROM
(1>— PROCESS CONTROL

EXTENSIONS. PER ANSI/ISA RP12.6, EQUIPMENT
AND NFPA 70, NEC ARTICLES 500-516.

@THE MAXIMUM LENGTH OF EACH CABLE C1 ] C2 | C3W C4 | C5 ‘ C6 GND‘;‘V
MUST NOT EXCEED 300 FEET OR A 10.5=25VDC
MAXIMUM OF 18,000 pF CAPACITANCE 60 OUTPLT CIRCUITS @ 50mA
AR b b THEUETASSE: 50l NON-HAZARDOUS AREA CONNECTIONS
THE 156 OUTPUTS (C1-CB) ARE 40Olc
Tle_ﬁg;S;gg (?AF;%IEO&EET%%G 30 Ec) IS6 SWITCH TYPE INTRINSICALLY-
150mA EACH AT UP TO 50 VDC. 202 SAFE INTERFACE MODULE

1(O|7| INTRINSICALLY SAFE CONNECTIONS
PO SWITCH-SENSOR CIRCUITS
GND] S1[S2[S3[S4[5S5]S6 |GND

NON-HAZARDOUS AREA

HAZARDOUS AREA
(PER NEC ARTICAL 500)

CLASS |, DIVISION 1
GROUPS A, B, C, D
CLASS I, DIVISION 1
GROUPS E, F, G

CLASS I, DIVISION 1

GROID

©

3

SW3

SW1
|
[

C [11040] 11/8/01]UPDATED NOTES |MRB TITLE
B (11026 2/13,/01 5ER ECO = INSTALLATION INSTRUCTIONS — IS6
A RELEASED EEW] DSGN DWN CHK DATE
DESCRIPTION CHK | APR REW MG 6/28/94
JOB NAME STANDARD
CONTROL SYSTEMS SHOP ORDER DWG. NO REV
1239 WILLOW LAKE BLVD., VADNAIS HEIGHTS, MN 55110 " AIMOB916 c

PDF Library No. 2348 Rev.: 01
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Application

For use in housing electrical and electronic
controls, instruments, components, and
associated wiring, these enclosures incorporate
hinged doors that provide convenient access.
Designed for indoor use in protecting
components from dust, dirt, oil, and water.

Construction

* Enclosure bodies are either 14 gauge or
|6 gauge steel (see table). All doors are
14 gauge steel.

+ Seams continuously welded and ground
smooth, no holes or knockouts

* External wall-mounting brackets

* Rolled flanges around three sides of door and
all sides of enclosure opening exclude liquids
and contaminants

* Newly designed door clamps are quick and
easy to operate

* Removable heavy gauge continuous hinge pin
* Hasp and staple for padlocking
* Data pocket is high-impact thermoplastic

* Oil-resistant gasket attached with oil-resistant
adhesive

* Collar studs provided for mounting
optional panels

* Bonding provision on door
* Optional panels are 12 gauge steel

See Chapter | I, EMC Enclosures, for
information on a related EMC-shielded
product.

4.40

Data subject to change without notice

Single-Door Type 12 and Type I3 Enclosures

Finish
White inside with ANSI 61 gray outside finish

over phosphatized surfaces. Optional panels
are white.

Industry Standards

UL 508A, 508, File No. E61997:Type 12 and
Type 13

NEMA/EEMAC Type |2 and Type I3

JIC standard EGP-1-1967 (14 gauge only)

CSA, File No. LR42 186, Type 12

IEC 60529, IP65

Accessories
See Chapter |2, General Accessories.

Blower Package

Clamp Kit

Corrosion Inhibitors

Door Stop Kit

Drip Shield Kit

Electric Heater

Electrical Interlocks

Enclosure Stabilizers

Fan Cooling Products

Fast Operating Clamp Assembly

Floor Stand Kit

Folding Shelf

Keyboard Kit

Latch Kits and Lock Kit

Lighting Kit

Panel Support Kit

Panels (see table)

Rack Mounting Angle Kit

Swing-Out Panel Kit

Terminal Block Kit Assembly

Touch-Up Paint, gray (ATPHS6 |, except order
ATPGI5GLS for catalog
number A723612LP)

Window Kit

Wiring Duct

T 763 4222211

FAX 763 422 2600

Modification Services Program

You can customize this product to your unique
requirements by specifying from these options:

* Enclosure height, width, depth

* Over |00 standard finish colors and textures

* Holes and cutouts in body, doors, subpanels

» Tapped holes, fasteners in enclosure or
subpanel

= Mounting

* Doors

* Subpanels

» Structural changes

» Environmental control (louvers, fans, filters)

* Windows

* Standard accessories

For details, see Modification Services at

www.hoffmanonline.com.

To order, contact your local Hoffman

sales representative.

NOTE: For information about modifications
outside the scope of the Modification Services
program, contact your Hoffman sales
representative.

©2003 Hoffman Enclosures Inc.
PDF Libraryary No. 2380 Rev.: 2003
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Standard Sizes Single-Door Type |2 and Type 13 Enclosures

Enclosure Body Enclosure Size AxBx C * Panel Catalog Panel Size D x E F Number of Data
Catalog Number Gauge inch (millimeter) Number inch (mm) inch (mm) Clamps Pocket
MZ2806lP 16 1200x24.00x6.00 (305X 610x152) M2P24  900x21.00  (229x533 300 (76) 2 Smal
AB1206LP 16 16.00x12.00%600 (406 305 152) A16P12 1300x9.00  (330x229) 125 (3 2 Small
16 16,00 X 20.00 X 6.00 ' (:ms x {508 x 152) A20P16 17.00 X 13.00 gaaz x 330) 2 Small
16 2000x1200x600  (S08x305x152)  A20P12 700x900  @32x229 125 () 2 Smal
20.00 x 16.00 x 6.00 (508 x 406 x 152) A20P16 17.00 x 13.00 (432 x 330) 3.00 (76) 2 Small
00X000x600  E0ERSBXISH RPN ATO0XTIO0 . - 2 om
202406 16 2000x2400x600  (S08x610%152) A24P20  21.00x17.00 (533 x ) 2 Small
n41206P 16 2400X1200x600  (610x305x152  AM12P24 900x21 229x533 2 smal
A241606LP 16 24.00 x 16.00 x 6.00 (610 x 406 x 152) A24P16 : é1.00 x 13.00 (533 x 330) 2 Small
A242006LP 16 2400x2000x600  @10x508x152) AP0 21001700  (533x43) 2 sma
A242406LP 2400x24.00X6.00 (610X 610 x152) 21.00x21.00  (533x533) 2 Small
A301606LP 3000x1600X600  (762x406%152) © 2700x1300 (6B (330) 2 sman
A302006LP 30.00x20.00x6.00 (762 x 508 x 152) 2700x17.00 (686X 432) 2 Small
A302406LP 14 3000%x2400%x600  (762x610x152) 2700x2100  (686x533) 2 Large
A362406LP o 14 36.00 x 24.00 x 6.00 (914 x 610 x 152) 33.00 x 21.00 [538 x 533) 2 Large
e x30.00x600 (Bi4x762%152)  3300%27.00  (838686) Dl e gy
AT22408LP 16 12.00x24.00x8.00 (305 x 610 x 203) 9.00x21.00  (229% 533) 2 Small
AlG1208LP 16 1600x1200x800 (406 x 305 x 203) A1BP12 1300900 (330x229 2 Small
A161608LP 1600x16.00x800 (406 x 406 x 203 13.00x13.00  (330x330) 2 Small
A162008LP 16.00x2000x800 (406508 x203)  1700x71300  (432x330) 2 Smal
A201208LP 20.00 x 12 00 x 8.00 (508 x 305 x 203) 17.00 x 9.00 (432 x 229) 2 . Small
A201608LP 16 2000 16.00x8.00 (08 x 406 x 203) A20P16 17.00x1300  (432x330) 2 Smal
A202008LP 16 20.00 x 20.00 x 8.00 (508 x 508 x 203) A20P20 17.00 x 17.00 {432 x 432) 2 Small
A02408LP 16 2000x2400x800  (SDBXE10x203)  r2er20 21.00x17.00  (533x432) E Small
A241208LP 16 24.00 x 12.00 x 8.00 (610 x 305 x 203) A12P24 9.00 x 21.00 (229 x 533) 2 Small
A2¢i608LP 16 .00 X 16.00  (610x 406 x203) CAMPIB 2100x1300  (533x330) 2 e
A242008LP 14 24.00x20.00xBOD (610 x 508 x 203) A24P20 21.00x17.00  (533x432) 2 Small
A282408LP 16 2400x2400x800 (610610 203) K2P24 2100x21.00  (533x539 2 Small
A243008LP 24.00 x 30.00 x 8.00 {610 x 762 x 203) A30P24 27.00 x 21.00 (686 x 533} 2 Small
A302008LP 30.00x2000x800 ({765 0B X 203) A30P20 00X17.00 (686 x432) 2 smal
A302408LP 30.00 x 24.00 x 8.00 (762 x 610 x 203) A30P24 27.00x 21.00 (686 x 533) 2 Large
A303008LF 14 3000%3000x800  [762x762x203) A30P30 27.00x27.00 (686 %686) 2 Large
A303608LP 14 30.00 x 36.00 x 8.00 (752 x 914 x 203) A36P30 33.00 x 27.00 (838 x 686) 2 Large
A362408LP 0x2400xB00  (G14x610x203  A6P24  3300x21.00  (838x533 2 Large
A363008LP - 14 3‘5.60 % 30.00 x 8.00 (914 x 762 x 203) A36P30 33.00 x 27.00 (838 x 686) ”. 2 Large
A3608LP 14 3600%36.00x800  (914%914x203) A36P38 33.00x33.00 {838x838 300  {(78) 2 Large
A422408LP 14 4200%2400x800 (1097 X610 x 203) A42P24 3900x21.00 (991x533) 300  (76) 2 Large
A4Z3008LP 4200%30.00x8.00 (1967 X762 X 203) A42P30 3000x27.00 (991686 300 () 2 Small
A2360BLP 4200x3600x8.00 (1067 %914 x 203 39003300 (91x838 300 (76) 2 Large
s 48.00%2400x 800  (1219x610%203) T u00x2100  (1143x533) 200 (78) 3 Large
A483008LP 14 48.00 x 30.00 x 8.00 (1219 x 762 x 203) 45.00 x 27.00 (1143 x 686) 3.00 (76) 3 Small
A4B360BLP. 14 4800% 3600800  {1219%914x203) A500x3300  (1143x833) 300 (76) 3 Larpe
AG03608LP 14 60.00 x 36.00 x 8.00 (1524 x 914 x 203) 57.00 x 33.00 (1448 x 838) 3.00 (76) 3 Large
Continued on next page
Data subject to change without notice = 763 4222211 FAX 763 422 2600 ©2003 Hoffman Enclosures Inc. 4.41
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Single-Door Type 12 and Type 13 Enclosures

Standard Sizes Single-Door Type |2 and Type |3 Enclosures (Cont.)

Enclosure Body Enclosure Size A x B x C* Panel Catalog Panel Size D x E F Number of Data
Catalog Number Gauge  inch (millimeter) Number inch {mm) inch (mm)  Clamps Pocket
mezOlP 14 16.00x12.00x10.00 {406 x 305 % 254) A16P12 1300x900  (30x228) 125 (37 2 Small
A201610LP 14 20.00x 1600 10.00 (08 x 406 x 254) A20P16 17.00%1300 @32x330) 300 (78 2 small
A2200lP 14 2000x2000x10.00  (S0BXS08x254) R20°20 1700x17.00 (432x432) 300 (7§ 2 Smal
A2412100P 14 24001200 10.00 (610 x 305 x 254) A12P24 900%2100  (29x53) 125 (32 2 " smal
A2e20t0lP 14 240020001000 (610 x 508X 254) A24P20 2100x17.00 (533x432 300  (79) 2 Small
A242410LP 14 24.00%2400 1000 (610 x 610 x 254) 24P24 2100x21.00 (533x533) 300 (78) 2 Small
A30200LP 14 3000x2000x10.00  (762x508x25¢) AP0 27.00x17.00 (6%6x432 300 (7§ 2 - Small
A3D2410P 14 30.00x24.00X10.00 (762 X 610 % 254) A30P24 2700x2100 (686x533) 300 (76) 2 Large
A3G2410LP 14 36.00x2600%10.00 (914 X610x254 a36P24 1300x21.00 (838x533) 300 (76 2 g
AS63010LP 14 36.00x30.00 1000 (914 x 762 x 254) A36P30 3BO0x27.00  (838x686) 300 (7H) 2 Large
A423010LP 14 4200%3000%1000 (1067 x 762 x 254) AP0 3900x2700  (901x686) 300 @8 2 * Small
A423610P 14 42.00%36.00X1000 (1067 % 914 x 254) A42P36 V00X3300  (991x838) 300 (7§ 2 Large
AGBOIOLP 14 4800x3000%1000  (1219x762x254) A48P30 4500x27.00 (1143x688) 300 (1) 3 Swal
A4BIGIOLP 14 48.00X36.00x1000 (1219 914 x 254) A48P36 4500x3300  (1743x838) 300  (76) 3 Large
AS03BILP 14 B000X3600x1000 (1524 x914 x 250) ABOP36 S7.00x33.00 (1448838 300 78 2  Lange
n201612LP 14 2000%1600%12.00 (508 x 406 % 305) A20P16 17.00x13.00  (432x330) 300 (76) 2 Small
A242012P 14 2400x2000x1200 (510 508%305)  A24P20 2100x17.00 (533433 300 @8 2 . - Smal
n2a2a12LP 14 24.00% 24001200 (610 x 610 x 305) A24P24 2100%21.00 (533x533) 300  (76) 2 Small
A302412LP 14 3000x2400x1200 (762 x 10 % 305) A30P24 Z700%21.00 (686x533) 300  (76) 2  Large
A303012LP 14 30.00%x 3000 x 1200 (762 x 762 x 305) A30P30 27.00%27.00 (686x686) 300  (76) 2 Large
AJ2212lP 14 3600x2400x1200 (914 x610x305) A36P24 3300x21.00 (83Bx533) 300 (7). 2 Large
AB301ZLP 14 3600x3000%1200 (914 x 762 x 305) A36P30 3300x27.00 (838685 300  (76) 2 Large
A3B36IZLP 14 36.00x3600x1200 (914 x 914 %305 AP35 3300x3300 (838x838) 300 @8 2 " large
Adz3012LP 14 4200x3000x12.00 (1067 x 762 x 305) R42P30 3000x27.00 (991x686) 300 (78) 2 Small
MZBI2P 14 4200x3600x1200 (1067 x914 X 305) MZP3%  3900x33.00 (@91x838) 300  (76) 2  Large
AdB3IZLP 14 4B0DX36.00X12.00 (1219 X914 x 305) A48P36 4500x3300 (1143x838) 300  (76) 3 Large
ASD6T2LP 14 BOO0X3600X1200 (1524 x914x305)  AGOP36  5700x3300 (1648833 300  (7) = Large
AT23612LP 14 72.00x3600%1200 (1829 x 914 1 305) A72P36 69.00x3300 (1753x838) 300  (78) 3 Large
A242016LP 14 2400x2000x1600 (610 x 508 x 406) A24p20 2100x17.00 (533 x432) 300 (76) 2  Smal
A242416LF 14 24.00% 24001600 (610 x 610 x 406) A24P24 2100%21.00 (533x533 300  (76) 2 Smal
A302416LP 14 3000x2400x1600 (762 x 510 406) A30P24 2700x2100 (686533 300 (7§ 2 Large
A363016LP 14 36.00x30.00x16.00 (914 x 762 x 406) A36P30 3300x27.00 (B38x686) 300  (7) 2 Large
M23616LP 14 4200%3600x1600  (1067x914x406)  A42P36  30.00x33.00 (991x838 300  (78) 2 large
A4B3BIGLP 14 4800%3600x16.00 (1219 x 914 x 406) A48P35 4500x3300 (1143x838) 300 (76) 3 Large
ASU361BLP 14 G0ODX3G00X1600  (1524x914x406)  AGOP36 5700x33.00 (1448x838 300 @B 3 Large
A302420P 14 30.00x2400%2000 (762 x 610 x 508) A30P24 2700x21.00  (686x533 300  (76) 2 Large
A363020LP 14 3600x3000x2000 (914x762x508 A38P30 3300x27.00 (838686 300 (8 2 e
A4B3E20LP 14 48.00% 36002000 (1219 X914 x 508) A48P36 4500%33.00 (1143x838 300  (76) 3 Large
AGU3620LP 14 60.00X36.00X2000 {1524 X914 x 508) ABOPS  5700x3300 (1448x838 300 (78 3 “large
A302424LP 14 3000 2400x24.00 (762 X610 610) A30P24 2700%21.00 (686533 200  (76) 2 Large

Millimeter dimensions { ) are for reference only; do not convert metric dimensions to inch.
* Panels must be ordered separately. Optional stainless steel, zinc-plated, composite, and aluminum panels are available for most sizes. See Chapter 12, General Accessories.
NOTE: Panels have a formed flange on any side that is longer than 21.00 in. (533mm). Panels A24P20 and A24P24 have a flange on all four sides.

4.42 Data subject to change without notice T 763 4222211 FAX 763 422 2600 ©2003 Hoffman Enclosures Inc.
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INNOVATION IN INTERFACE

Terminal block UT

Article no. 7 3044102 B

EC-TYPE EXAMINATION -
CERTIFICATE =l :K{:'_MA 04A Exzo4s u
Maxking Exell

KEMA 04ATEX2048 U

Assembly on mounting rails NS 35 acc. to EN 60715-TH 35

Stripping length 9 mm
Torque 06-0,8 Nm

Assgmbly instructions” See page 2

50°C...+110

Technical data according to EN 60079-7 (lncreased safety ,,e")

Rated insulation vnltaqe - B30V

Rated voltage , - 690V

Nominal current 30A

Max. rated current ~ 38A

Connectlon capamty

Rated cross-secton ~  4mm? AWG12

Max conductor cross- sectlon 6 mm?2 AWG 10

c ectabi ndu - 0,14 - 6 mm? rigid - AWG 26 - 10
S 0,14 - 4 mm? flexible AWG 26-12

Multl-conductor connectlon (2 conductors of the same cross-sectlon)

Rigid / flexibe - 014-15mm? . AWG 26-16

Insulation matenal

Descnpﬂon ., ;Eif"Er:f -4 PA 66 - ‘;.-,:;::_::.i s w &
Creep res:stance acc. to
IEC 60112 / material group CTI600/1
Accessories Description Article no.
Cover D-UT 2,5-10 3047028
FBS 2-6 3030336
FBS 3-6 3030242
FBS 46 3030255
Jumper FBS 56 2030349 Max. 27 A /4 mm?
FBS 10-6 3030271
FBS 20-6 3030365

valid for colour variants

2005.11.18 Phoenix Contact GmbH & Co. KG Page 1 of 2
Rev. 01 Flachsmarktstralle 8

Technical modifications reserved 32825 Blomberg PDF Library No. 2589 Rev.: 2007



Important assembly instructions — increased safety ,.e“

When assembling with other certified series and sizes of terminal blocks and using belonging accessories,
the required creepage distances and clearances have to be observed.

When using the jumpers to achieve a skipped bridging the rated voltage is reduced to 352 V.

Jumper RIREF
End holder Termingl block :B-f > 6 F8S 5-6 Cover
CLIPFIX Ut 4 T

levery Znd contact pin is missing! b-UT 25-10

{

i

i

; /
{
H

NS 3% acc. fo pd

EL-]

'Iﬁﬂﬂ Il

Operational instructions — Intrinsic safety “i“

EN 60079-14 Clause 12 describes modular terminal blocks as simple apparatus when used in intrinsically-
safe circuits. Testing by a notified body and marking is not required. If terminal blocks be identifiable as part of
an intrinsically circuit are marked by a colour, the colour used shall be light blue.

Testing for compliance to intrinsically safe requirements including clearance, creepage, and solid insulation
distances specified in EN 60079-0 (EN 50014) and EN 60079-11 (EN 50020) have been performed for circuits
upto 60 V.

Compliance with distance requirements of EN 60079-14 Clause 12.2.3 for the connection of separated
intrinsically-safe circuit accessories is met. A minimum distance of 50 mm to separate clamping units of

intrinsically-safe and non intrinsically-safe circuits is required through the use of a separating plate or similar
device.

Phoenix Contact GmbH & Co. KG
Flachsmarktstralle 8

32825 Blomberg

Germany

= +49- (0) 52 35 - 3-00
& +49- (0) 5235341200

B
= www.phoenixcontact.com

522?;,5811-18 PHG“IX Page 2 of 2
Technical modifications reserved CONTAq
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ut4

Please note that the data given here has been taken from the online catalog. For comprehensive information and
data, please refer to the user documentation at httpAwww.download.phoenixcontact.com. The Genera Terms
and Condtions of Use apply to Internet downloads.

» Extract from the online catalog

section: 0,14 - 4 mm?, AWG: 26 - 10, width: 8.2 mm,
- color. Gray

Order No. 3044102

Ord designation uT 4

EAN 4017918960391
Pack 50 Pcs.

Customs tanff 85368010
Weight/Piece 0,00948 KG

Catalog page information Page 13 (NTK-2005)
» Product notes

WEEE/RoHS-compliant since: 01/01/2003

IMPORTANT : This date ks valid for Customers in
Garmany only. Date Format Is MWDD/YYYY.Pisase
oontact your local In-country Phoantx Contact location or
designatad business pariner for a Logistics Compliant
dats in your area.in ordar to guarantee dalivery of
RoHS-Campliant product, please purchase Phoenix

PHOENIX CONTACT GmbH & Co. KG
hitp:fwwei phoenixcontactcom Mar 14, 2007

PDF Library No. 2590 Rev.: 2007



> PHCENIX
uT 4 [EIeoRTACr &
General
Number of levels 1
Number of connections 2
Color gray
Insulating material PA
Inflammability class acc. to UL 94 Vo
Dimensions
Width 6.2 mm
Length 47.7 mm
Height NS 35/7,5 47.5 mm
Height NS 35/15 55 mm
Technical data

Maximum load current
Rated surge voltage

41 A (with 6 mm’ conductor cross section)
8 kV

Contamination class 3

Surge voltage category ]
Insulating material group |
Connection in acc. with standard IEC 60 947-7-1
Nominal current [ 41 A
Nominal voltage U 1000 V
Open side panel ja
Connection data

Conductor cross section solid min. 0.14 mm’
Conductor cross section solid max. 6 mm’
Conductor cross section stranded min. 0.14 mm’
Conductor cross section stranded max. 6 mm’
Conductor cross section AWG/kemil min. 26
Conductor cross section AWG/kemil max 10
Conductor cross section stranded, with ferrule without  0.25 rnmz
plastic sleeve min.

Conductor cross section stranded, with ferrule without 4 mm’
plastic sleeve max.

Conductor cross section stranded, with ferrule with 0.25 mm
plastic sleeve min.

Conductor cross section stranded, with ferrule with 4mm’
plastic sieeve max.

2 conductors with same cross section, solid min. 0.14 mm
2 conductors with same cross section, solid max. 15 mm2
2 conductors with same cross section, stranded min. 0.14 mmi°
2 conductors with same cross section, stranded max. 1.5 mm’

2 conductors with same cross section, stranded, TWIN 0.5 mm’

ferrules with plastic sleeve, min.

2 conductors with same cross section, stranded, TWIN 2.5 mm’

ferrules with plastic sleeve, max.

2 conductors with same cross section, stranded, ferrules 0.25 mm’

without plastic sleeve, min.

2 conductors with same cross section, stranded, ferrules 1.5 mm’

without plastic sleeve, max.

PHOENIX CONTACT GmbH & Co. KG
hitp://www.phoenixcontact.com

Mar 14, 2007



uT 4

» Certificates / Approvals

Certificate logos

A @ LGB

CSA

Nominal voitage U 600 V
Nominal current || 30A
AWG/kemil 26-10
CUL i
Nominal voitage U, 600 V
Neminal current | 30A
AWG/kcemil 26-10
UL

Nominal voltage U, 600V
Nominal current | 30A
AWG/kemil 26-10

PHOENIX CONTACT GmbH & Co. KG
hitp.//www.phoenixcontact.com

Mar 14, 2007



ut4

» Accessories

ltem Designation Description

Assembly

3047167 ATP-UT Partition plate, for visual and electrical separation of terminal
groups, width: 2 mm, color: gray

3047028 D-UT 2,5/10 Cover, for terminal block UT and UT...-PE, width 2.2 mm, color:
Gray

0801762 NS 35/ 7,5 CU UNPERF DIN rail, material: Copper, unperforated, height 7.5 mm, width

2000MM

35 mm, length: 2 m

1207640 NS 35/ 7,5 PERF 7565MM NS 35 DIN rail, height 7.5 mm, length 755 mm
1207653 NS 35/7,5 PERF 955MM NS35 DIN rail, height 7.5 mm, length 955 mm
1207666 NS 35/7,5 PERF 1155MM NS 35 DIN ralil, height 7.5 mm, length 1155 mm
0801733 NS 35/7,5 PERF 2000MM DIN rail, material: Steel, perforated, height 7.5 mm, width 35
mm, length: 2 m
0801681 NS 35/ 7,56 UNPERF 2000MM  DIN rail, material: Steel, unperforated, height 7.5 mm, width 35
mm, length: 2 m
1201756 NS 35/15 AL UNPERF DIN rail, deep-drawn, high profile, unperforated, 1.5 mm thick,
2000MM material: Aluminum, height 15 mm, width 35 mm, iength2 m
1201895 NS 35/15 CU UNPERF DIN rail, material: Copper, unperforated, 1.5 mm thick, height 15
2000MM mm, width 35 mm, length: 2 m
1207679 NS 35/15 PERF 755MM NS 35 DIN rail, height 15 mm, length 755 mm
1207682 NS 35/15 PERF 955MM NS 35 DIN rail, height 15 mm, length 955 mm
1207695 NS 35/15 PERF 1155MM NS 35 DIN rail, height 15 mm, length 1155 mm
1201730 NS 35/15 PERF 2000MM DIN rail, material: Steel, perforated, height 15 mm, width 35 mm,
length: 2 m
1201714 NS 35/15 UNPERF 2000MM DIN rail, material: Steel, unperforated, height 15 mm, width 35
mm, length: 2 m
1201798 NS 35/15-2,3 UNPERF DIN rail, material: Steel, unperforated, 2.3 mm thick, height 15
2000MM mm, width 35 mm, length: 2 m
Bridges
3030336 FBS 2-6 Plug-in bridge for cross-connections in the terminal center, 2-
pos., color: Red
3030242 FBS 3-6 Plug-in bridge for cross-connections in the terminal center, 3-
pos., color: Red
3030255 FBS 4-6 Plug-in bridge for cross-connections in the terminal center, 4-
pos., color: Red
3030349 FBS 5-6 Plug-in bridge for cross-connections in the terminal center, 5-
pos., color: Red
3030271 FBS 10-6 Plug-in bridge for cross-connections in the terminal center, 10-
pos., color: Red
3030365 FBS 20-6 Plug-in bridge for cross-connections in the terminal center, 20-
pos., color: Red
3032224 FBS 50-6 Plug-in bridge for cross-connections in the terminal center, 50-
pos., color: Red
Marking
3811228 X-PEN 0,35 Marker pen without ink cartridge, for manual labeling of markers,

labeling extremely wipe-proof, line thickness 0.35 mm

PHOENIX CONTACT GmbH & Co. KG
http://www.phoenixcontact.com

Mar 14, 2007
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INNOVATION IN INTERFACE

Protective conductor terminal block UT

Article description

Artlcle no.

EC—TYPE EXAMINATION :
CERTIFICATE = KEMA 04ATE)(2048 u
Marking Exell

KEMA D4ATEX2048 U

Assembly on mounting rails NS 35 acc. to EN 60715-TH 35

Stripping length 9 mm
Torque 0,6-0,8 Nm
Assemblv |nstruchons . See page 2

IOperattng temperature range -50 G+ 10 °C & KEMAX

Technical data according to EN 60079-7 (increased safety ,,e“)
Connectlon capamty

Rated cross-section : : - AWG 12
Max. conductor cross-section 6 mm? AWG 10

Connectable conductof : 0, 14 -6 mm? ngld = AWG26-10
‘cross-section - AWG 26-12

Data to the explosnon protectlon

Rated voltage 690V to the adjacent UT 4
Insulation material o
Descnptmn PABB

Creep resmtance acc. to
IEC 60112 / material group CTI600/1

Accessories Description Article no.

Cover - D-UT 2,5-10 3047028
2005.11.18 Phoenix Contact GmbH & Co. KG Page 1 of 2
Rev. 01 Flachsmarkistrale 8
Technical modifications reserved 32825 Blomberg

PDF Library No. 2593 Rev.: 2007



Important assembly instructions — increased safety ,e"

When assembling with other certified series and sizes of terminal blocks and using belonging accessories,
the required creepage distances and clearances have to be observed.

When using the jumpers to achieve a skipped bridging of protective terminal block UT 4-PE the rated voltage
is reduced to 275 V.

Jumper

End hoider Termingl block Termirnzl block
BS 5.
CLIPFIX 35-5  UT 4-PE uT 4 Es e A |
isvery 2ng contact pin is missing!
~ ! /
3 \ "I / Cover
NS 35 ccc. to N A i / v
AN / B 9 el
EN 60715-TH 35 \ \ / / D-UT 25-10
I -~
B
\\

Phoenix Contact GmbH & Co. KG
Flachsmarktstralle 8

32825 Blomberg

Germany

+49 — (0) 52 35 — 3-00
@ 49— (0) 52 35 - 34 1200

~:-*_]_f!,. www.phoenixcontact.com

%%%?.811.15 mPHGle Page 2 of 2
Technical modifications reserved CONTAcr
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UT 4-PE ST DX @

Please note that the data given here has been taken from the oniine catalog. For comprehensive information and
data, please refer to the user documentation at http:/fwww.download.phoenixcontact.com. The General Terms
and Conditions of Use apply to Intemnet downloads.

» Extract from the online catalog

~* Universal terminal block with screw connedlion, cross
section: 0.14 - 4 mn7, AWG: 26 - 10, width: 6.2 mm,

_ - color. Green-yeliow

Order No. 3044128

Ord designation UT 4-PE

EAN 4017818980407
Pack 50 Pcs.

Customns tanfl 85369010
Weight/Pisce 0.01325 KG

Catalog page information Page 13 (NTK-2005}
» Product notes

WEEE/RoHS-compliant since: 01/01/2003

IMPORTANT : This date ks valld for Gustomers in
Garmany only. Date Format Is MWDD/YYYY . Pleass
contact your local in-country Phoenix Gontact location or
designatad business pariner for a Logistics Compliant
dats in your ares.in ordar to guarantee dalivery of
RoHS-Coampliant product, please purchase Phoenix
Contact parts from authorized Phoenix Contact
representatives and distributors.

PHOENIX CONTACT GmbH & Co. KG
http-#www_phoenpcontact.com Mar 14, 2007

PDF Library No. 2594 Rev.: 2007



UT 4-PE

General

Number of levels 1

Number of connections P

Color green-yellow
Insulating material PA
Inflammability class acc. to UL 94 Vo
Dimensions

Width 6.2 mm
Length 47.7 mm
Height NS 35/7,5 47.5 mm
Height NS 35/15 55 mm
Technical data

Rated surge voltage 8 kV
Contamination class 3

Surge voltage category 1l
Insulating material group |
Connection in acc. with standard IEC 60 947-7-2
Open side panel ja
Connection data

Conductor cross section solid min. 0.14 mm’
Conductor cross section solid max. 6 mm-
Conductor cross section stranded min. 0.14 mm’
Conductor cross section stranded max. 6 mm
Conductor cross section AWG/kcmil min. 26
Conductor cross section AWG/kcmil max 10
Conductor cross section stranded, with ferrule without  0.25 mm~
plastic sleeve min.

Conductor cross section stranded, with ferrule without 4 mm’
plastic sleeve max.

Conductor cross section stranded, with ferrule with 0.25 mm’
plastic sleeve min.

Conductor cross section stranded, with ferrule with 4 mm’
plastic sleeve max.

2 conductors with same cross section, solid min. 0.14 mm?
2 conductors with same cross section, solid max. 1.5 mmz
2 conductors with same cross section, stranded min. 0.14 mm
2 conductors with same cross section, stranded max. 1.5 mm’
2 conductors with same cross section, stranded, TWIN 0.5 mm°
ferrules with plastic sleeve, min.

2 conductors with same cross section, stranded, TWIN 2.5 mm’

ferrules with plastic sleeve, max.

2 conductors with same cross section, stranded, ferrules 0.25 mm’

without plastic sieeve, min.

2 conductors with same cross section, stranded, ferrules 1.5 mm’

without plastic sleeve, max.
Type of connection
Stripping length

Internal cylindrical gage

Screw connection
2 mm
Ad

PHOENIX CONTACT GmbH & Co. KG
hitp:/iwww.phoenixcontact.com

Mar 14, 2007



UT 4-PE e

PHCENIX
CONTACT

e 6

» Certificates / Approvals

Certificate logos

BNUS @ @ %gm

CSA
AWG/kemil 26-10

CuUL
AWG/kemil 26-10

uL
AWG/kemil 26-10

PHOENIX CONTACT GmbH & Co. KG
http://www.phoenixcontact.com

Mar 14, 2007



UT 4-PE

» Accessories

ltem Designation Description

Assembly

3047167 ATP-UT Partition plate, for visual and electrical separation of terminal
groups, width: 2 mm, color: gray

3047028 D-UT 2,5/10 Cover, for terminal block UT and UT...-PE, width 2.2 mm, color:
Gray

0801762 NS 35/7,5 CU UNPERF DIN rail, material: Copper, unperforated, height 7.5 mm, width

2000MM

35 mm, length: 2 m

1207640 NS 35/ 7,5 PERF 755MM NS 35 DIN rail, height 7.5 mm, length 755 mm
1207653 NS 35/7,5 PERF 955MM NS35 DIN rail, height 7.5 mm, length 955 mm
1207666 NS 35/7,5 PERF 1155MM NS 35 DIN rail, height 7.5 mm, length 1155 mm
0801733 NS 35/ 7,5 PERF 2000MM DIN rail, material: Steel, perforated, height 7.5 mm, width 35
mm, length: 2 m
0801881 NS 35/ 7,5 UNPERF 2000MM  DIN rail, material: Steel, unperforated, height 7.5 mm, width 35
mm, length: 2 m
1201756 NS 35/15 AL UNPERF DIN rail, deep-drawn, high profile, unperforated, 1.5 mm thick,
2000MM material: Aluminum, height 15 mm, width 35 mm, length2 m
1201895 NS 35/15 CU UNPERF DIN rail, material: Copper, unperforated, 1.5 mm thick, height 15
2000MM mm, width 35 mm, length: 2 m
1207679 NS 35/15 PERF 755MM NS 35 DIN rail, height 15 mm, length 755 mm
1207682 NS 35/15 PERF 955MM NS 35 DIN rail, height 15 mm, length 955 mm
1207695 NS 35/15 PERF 11556MM NS 35 DIN rail, height 15 mm, length 1155 mm
1201730 NS 35/15 PERF 2000MM DIN rail, material: Steel, perforated, height 15 mm, width 35 mm,
length: 2 m
1201714 NS 35/15 UNPERF 2000MM  DIN rail, material: Steel, unperforated, height 15 mm, width 35
mm, length: 2 m
1201798 NS 35/15-2,3 UNPERF DIN rail, material: Steel, unperforated, 2.3 mm thick, height 15
2000MM mm, width 35 mm, length: 2 m
Bridges
3030336 FBS 2-6 Plug-in bridge for cross-connections in the terminal center, 2-
pos., color: Red
3030242 FBS 3-6 Plug-in bridge for cross-connections in the terminal center, 3-
pos., color: Red
3030255 FBS 4-6 Plug-in bridge for cross-connections in the terminal center, 4-
pos., color: Red
3030349 FBS 5-6 Plug-in bridge for cross-connections in the terminal center, 5-
pos., color: Red
3030271 FBS 10-6 Plug-in bridge for cross-connections in the terminal center, 10-
pos., color: Red
3030365 FBS 20-8 Plug-in bridge for cross-connections in the terminal center, 20-
pos., color: Red
3032224 FBS 50-6 Plug-in bridge for cross-connections in the terminal center, 50-
pos., color: Red
Marking
0811228 X-PEN 0,35 Marker pen without ink cartridge, for manual labeling of markers,

labeling extremely wipe-proof, line thickness 0.35 mm

PHOENIX CONTACT GmbH & Co. KG
http://iwww.phoenixcontact.com

Mar 14, 2007
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A1000 SUBMERSIBLE

LEVEL TRANSDUCER:

ENVIRONMENTS.




A1000 SUBMERSIBLE LEVEL TRANSDUCER

AI000 Features In Brief

® 316 stainless steel construction with
PVC and Buna-N isolation rings
and 2-5/8" Teflon®-coated or Viton®
coated Buna-N diaphragm.

® Easy-to-run 1/2" cable with integral
breather tube.

® Sealed breather system.

* Analog output. _

® Provides 1-5 VDC or 4-20 mADC
outputs.

® Pressure range: 0-1, 0-5, 0-15, 0-30,
0-75, 0-150, 0-300 PSI.

® Factory-calibrated, with field recali-
bration available.

® Available in several standard cable
lengths. Custom lengths up to 1000'
available by special order.

¢ Intrinsically safe when wused with
optional IS1 Intrinsic Safety Barrier.

® Electronics are electrically isolated
[from sensed media.

Teflon is a registered trademark of DulPent.

STABLE, RELIABLE, SIMPLE

The A1000/157GSC Submersible Level

Transducer/Transmitter is a proven

performer in high-solids environments,

including sewage lift station wet wells
and sludge sumps. It is equally effective in
clean water level monitoring applications.

The submersible system’s rugged simplicity

eliminates the cost, clogging and com-

plexity of other types of level sensing.

The A1000 senses liquid level excur-
sions over a factory-calibrated, customer-
specified range. It provides a signal to
telemeter or record liquid level, or to sense
flow rate in flumes, weirs and rivers.

Calibrated to the specific gravity of the
liquid in which it operates, the transducer
measures the head-pressure imposed on its
bottom diaphragm face by the height of
the liquid above it and translates the
information into an electronic signal.

The 2-5/8" diameter Teflon-faced or
Viton-faced diaphragm and state-of-the-art
precision clpn':ssure transducer mechanism
are located in the lower assembly. Mounted
at a fixed, submerged level, the lower
assembly has a type 316 stainless steel body.

The enclosed upper assembly houses
system signal conditioning, protective
electronics, the job connections terminal
block, and the expansion bag of the sealed
breathing system, a vital system which
negates the effects of changes in atmos-
icric pressure and protects the sensor
rom environmental contaminants.

The connecting cable between the
upper and lower assemblies has a
1/2" polyurethane jacket, a 3-conductor
shielded AWG #16 cable, and an
integral rigid breather tube that is part of
the sealed breathing system.

Advantages of the system include:

*® Solid-state electronics for accuracy,
reliability and economy.

* Little or no maintenance required.

® Sealed breathing system that protects
electronics from corrosive gases.

® Rigid breather tube that cannot be
pinched as a result of installation,
assuring barometric compensation.

* Integral transient protection.

* High proof pressure that allows system
to withstand inadvertently excessive
pressures on the sensing element.

® Seven pressure ranges (spannable down
to 15% of element range).

® Easy field repair with stock parts.

® Field calibration possible in most
applications.

® Many options are available, including
level indication, special housing and
environmental conditioning equipment.

ELECTRONICS AND
BREATHER SYSTEM
HOUSING

SLACK IN CABLE
FOR LEVEL

ADJUSTMENT
MOUNTING
CLAMP
FINCH
ALUMINUM
PYC OR
STAINLESS
STEEL PIPE

W\t
TR

conpuIT
SEALING
FITTING

TO RENDER
CONNECTION
BOX WATER
TIGHT



MOUNTING AND MEDIA

The lower assembly is generally either for easiest serviceability.

pipe-mounted (1" NPT) or suspended The sensed media can be any type
with a stainless steel cable in a vertical ~ compatible with the lower assembly
position in the sump or reservoir to and cable materials (316 stainless steel,
be sensed. Although it can be specified  Teflon, PVC, Nitrile and urethane), but it
and furnished for any other mounting  must be of a constant specific gravity.

attitude, cable mounting is recommended

CABLE SUSPENSION UPPER ASSEMBLY
MOUNTING KIT DIMENSIONS
i:___-—-—l'—-«m.m-——l |--—-5-|.rz'—-1_
T ‘{— T _}_‘[
q.: g 12-174"
“ e 1 13-1/2
OPEN
} sLoT
FOR
CABLE
_L_—ﬁ——ﬂ#__
h .’n’l!':gl:g;l“ﬁ

ALTERNATE

Q.—_.L_/ CABLE
" MOUNTING

Kit includes 2' long 1-inch NPT Type 316
SS pipe with coupling, bolt, cable clamps
and other hardware shown

P/N 601418-01

1/8-inch diameter, 7x19 SS cable; order
the desired number of feet. Clamps are in
Kit P/N 601440-XX

Cable mounting is the preferred method for ease
of serviceability.

E RANGE TABLE

15.0 Oto 15 34.65 416.0 150
30.0 Cto 30 693 832.0 150
75.0 Oto 75 173.25 2079.0 150
150.0 Oto 150 346.5 4158.0 225

The Pressure Range Table shows maximum full-scale ratings of the six standard elements. Note the high
proof pressures shoun. Each range can be furnished with a “Feei-of Water” calibration to any desired
value from the maximum shown to as little as 15% of that figure.




THREE MODELS TO MATCH YOUR

ELECTRICAL SPECIFICATIONS

ELECTRICAL CONNECTIONS

Model 157GSCI

120 VAC input power
4-20 mADC output signal

Model
157GSCD

4-20mADC, 2-wire,
Loop-Powered

Model
157GSCE
Nominal 12 VDC
(10.5-30 VDC)

input power
1-5 VDC output signal

1

|
|
|
|

ket BREATHER Chaxia BREATHER BREATHER h
TUBE TO TUBE TO TUBE TO -
SEALED SEALED SEALED 2
TREAGE CHANBER [ZEREET CHAMBER CHAMBER 13
-
CUSTOMER 3
CONNECTIONS =~ CMxi2
3o mid 12 vDC 11€.5 TO S0 VvDC) ~ E .
20 m
—J {on] RELIABLE
EunREnt o COMMON 1OF SUPPLY/ CONTROL] J_I.T O VoL
OUTPUT SIGNAL: I-3 VDC RED @: POWER
SUBMERSIBLE OVER TRANSDUCER RANGE SUBMERSIBLE BLACK SWEED SOURCE
TRANSDUCER TRANSDUCER WHITE (BARE) =
CABLE CABLE L I; =] 4-20 mADC
= [=H-1=1 | DUTPUT SIGNAL
Model 157GSCD Model 157GSCE SUBMERSIBLE = ol 4 { TRANSMITTER
4-20mADC, 2-wire, Loop-Powered Nominal 12 VDC (10.5-30 VDC) input power l::":““’-'“ POWER DRIVE
1-5 VDC output signal = 0-1000 OHM LOAD
Model 157GSCI
120 VAC input power
4-20 mADC output signal




STANDARD OPTIONS

Model 157GSCD

Loop-powered, 4-20 mADC, 2-wire.
Requires from 16 to 40 VDC loop power
to drive up to a 0-1400 ohm
resistive load (meter, controller, circuit
resistance, etc.). See the Table for loop
power/load driving relationships. Transient
protection is provided, including a
3-element gas tube arrestor.

Model 157GSCE

12 VDC-powered unit provides a precise
1-5 VDC output signal capable of
driving a 100 ohm or higher resistance

load. Supply voltage variations are
accommodarted over a 10.5 to 30 VDC

Model 157GSCI

120 VAC-powered with a 10 VA current
draw. Provides a 4-20 mADC output
signal to drive a 0 to 1000 ohm resistive
load. Signal output loop is powered by this
unit at approximately 33 VDC. This
model includes a Manual Mode Switch

USFilter Control Systems products can be
customized to meet your requirements.
Many options are available. Please talk to
your USF Control Systems representative
for recommendations and price quotes.

Choose A Stainless Steel Upper Assembly.
The housing of the upper assembly is
furnished in Type 304 welded stainless
steel under this option. The front door
is hinged and gasketed. Nominal dimen-
sions are generally similar to the basic
molded polyester housing.

Directly Connect The A1000 To A Pipe
Or Vessel By Converting It To An A3000.
Convert the A1000 submersible level
transducer into a submersible pressure
transducer that can be mounted on a
pipe or vessel, giving the application the
convenience of a standard gauge-type
pressure transducer with the survivability
of a submersible. Used extensively in valve
vaults that may occasionally be flooded
due to environmental conditions. Standard

1200 OHMS |
100D OHMS |

1400 OHMS — [MAXIMUM LOOFP RESISTANCE])

| 800OHMS |

| 600 OHMS

400 OHMS OPERA

200 OHMS RA

5 10 15 20 25 30 35
LOOP SUPPLY VOLTAGE

5

range; with a2 30 mADC maximum
current draw. This model is well-suited to
battery operation. Varistor/resistor/diode
transient protection is provided.

and Pot as well as a 0-1 mA or 0-1.999
VDC attenuable drive circuit for an
optional digital panel meter or related
control. Transient protection is provided
on both the 120 VAC power and the 4-20
mADC output signal circuits.

connections include /4" and 2" female

NPT.

Increase Safety To Your System By
Adding An Intrinsic Safety Barrier.
The A1000 submersible level transducer
system is rendered intrinsically safe through
the use of an IS1 barrier. See page 9 of
this brochure for further informarion
regarding the use of IS1 barriers.

Add Convenience And Serviceability
With A Digital Panel Meter.

The A1000 submersible level transducer
upper electronics assembly is provided
with a 3.5 digit LCD level readout.

Improve Reliability In Damp
Environments With Thermostatically
Controlled Condensation Protection.
The A1000 submersible level transducer
upper electronics assembly is provided
with an integral heater and high tempera-
ture cut-out thermoswitch to protect
internal electronics from damage due to
condensation.

MAXIMUM DC VOLUTAGE



SUGGESTED SPECIFICATIONS

SPECFIED DESIRED LE LENGTH
TO UPPER ASSEMBLY / TRANSMITTER
ENCLOSURE.

~aff— 1" NPT THREADED CONNECTION

SUBMERSIBLE LEVEL /PRESSURE
TRANSDUCER HOUSING [TYPE 316
STAINIESS STEEL] WITH WATERTIGHT
ELECTRONICS /BREATHER CABLE TO
TRANSDUCER SIGNAL CONDITIONING/
TRANSMITTER MODULE AND SEALED
BREATHER BAG ASSEMBLY MOUNTED
IN AN “ABOVE GRADE" JUNCTION
BOX, OR CONTROL PANEL

~a——|— 374" OR 2" NPT THREADED

CONNECTION

For Model 157GSCD

The liquid level of the

shall be sensed by a USFilter Control
Systems Bulletin A1000, Model 157GSCD
Submersible Level Transducer. The
transducer shall be a 4-20 mADC, 2-wire,
16 to 40 VDC loop-powered type with
its ourput signal directly proportional
to the measured level excursion over a
factory-calibrated range of zero to ___ feet
of water.

For Model 157GSCE
The liquid level of the
shall be sensed by a USFilter Control
Systems Bulletin A1000, Model 157GSCE
Submersible Level Transducer. The
transducer shall be a 3-wire type to

operate from a supply voltage of

For All Models

The Transducer shall be of the solid-state
head-pressure sensing type, suitable for
continuous submergence and operation
and shall be installed in accordance with
manufacturer’s instructions. The bottom
diaphragm face of the sensor shall be
installed (recommend 6")
above the floor ar elevation

inches

The sensor shall be mounted in a location
and as shown on the job plans.

The transducer housing shall be
fabricated of type 316 stainless steel with
a bottom diaphragm 2-5/8" diameter of
heavy-duty, limp, foul-free, molded Teflon
bonded to a synthetic rubber back/seal.

A hydraulic fill liquid behind the
diaphragm shall transmit the sensed
pressure to a solid-state variable-
capacitance transducer element to convert
the sensed pressure to a corresponding
electrical value. The sensed media shall
exert its pressure against the diaphragm
which flexes minutely so as to vary the
proximity between an internal ceramic
diaphragm and a ceramic substrate to
vary the capacitance of an electrical field

10.5 to 30 VDC and produce a 1-5 VDC
instrumentation signal in direct proportion
to the measured level excursion over a
factory-calibrated range of zero to ___ feet
of water.

For Model 157GSCI

The liquid level of the

shall be sensed by a USFilter Control
Systems Bulletin A1000, Model 157GSCI
Submersible The
transducer shall be a 4-wire type to

Level Transducer.

operate on 120 VAC incoming power and

produce a 4-20 mADC instrumentation

signal into a 0-1,000 ohm load in direct

proportion to the measured level excursion

over a factory-calibrated range of zero to
feet of water.

created berween the two surfaces. A stable,
hybrid, operational amplifier assembly
shall be incorporated in the transducer to
excite and demodulate the sensing mech-
anism. The transducer shall incorporate
laser-trimmed temperature compensation
and high-quality components and con-
struction to provide a precise, reliable,
stable output signal directly proportional
to the sensed pressure over a factory-
calibrated range.

The transducer element shall incorporate
high over-pressure protection and be
designed to withstand intermittent
over-pressures five times the full scale
range being sensed. Metallic diaphragms
shall not be acceptable in that they are
subject to damage or distortion. Sensing
principles employing LVDTs, resistive
or pneumatic elements shall not be
acceptable.

The transducer/transmitter shall include
easily accessible offset and span adjustments
in the upper assembly. Span shall be
adjustable from 100% down to 15% of
the sensor range. Fine and coarse adjust-
ments for both span and offset shall be



|~ *A1000"
b SUBMERSIBLE
1 LEVEL SENSOR

Sewage or Stormwater Wer Well

SUGGESTED SPECIFICATIONS (CONTINUED)

- MOUNTING METHODS (SELECT ONE)

SUGGESTED SPECIFICATIONS (CONTINUED)

- OPTIONS

provided, using 25-turn potentiometers.
Offset and span adjustments shall be
non-interactive, for ease of calibration.
The internal pressure of the lower
transducer assembly shall be relieved to
atmospheric pressure through a heavy-
duty urethane jacketed hose/cable
assembly with rigid breather tube and a
slack PVC bellows mounted in the
NEMA 3X fiberglass upper assembly. The
sealed breather system shall compensate
for variations in barometric pressure and
expansion and contraction of air due to

A. 1" Pipe Mounting Clamps
The sensor shall be mounted using
a vertical 1" pipe (supplied by the
contractor) and secured in place by
USFilter Control Systems Model
9GCL3 Type 304 srainless steel

mounting clamps or equivalent.

Safe Wiring Barrier

Provide an intrinsically safe barrier
between the upper and lower assemblies
(or ahead of the entire transducer in the
case of the 157GSCD). The barrier shall
render the level sensing system suitable for
use in Class 1, Division 1, Groups A, B, C
and D, Class 2, Division 1, Groups E, F
and G, and Class 3, Division 1 hazardous
locations.

Digital Indicating Meter (LCD)

Furnish a 3.5 digit digital panel meter
with a .5" high numeric LCD display
calibrated in “feet and tenths of a foort,”
“inches of water” or other engineering

temperature changes and altitude as well
as prevent fouling from moisture and
other corrosive elements.

The transducer assembly shall be
installed directed by the
Engineer and connected with other
system elements and placed in successful

where

operation. It shall be provided with input

output signal transient

protection, associated control elements as

power and

specified herein and in accordance with
manufacturer’s instructions.

B. Cable Suspension Mounting Kit
The sensor shall be suspension-mounted
using a USFilter Control Systems cable
suspension mounting kit or equivalent,
consisting of a 2' long 1-inch NPT
Type 316 stainless steel pipe with
coupling, bolt, cable clamps and
hardware along with the required
length of /s inch diameter 7 x 19
stainless steel cable.

units as desired. The meter shall provide
a 0-1999 count range produced by a
4-20 mADC signal. Lesser values shall
be produced by an attenuated signal.
Mount on the front hinged door of the
upper assembly with a weatherproof clear
polycarbonate cover over the meter.

Condensation-Protective
Heater/Thermostat

Furnish a 120 VAC powered resistor
heater element and a sealed thermostat to
keep the internal temperature of the upper
assembly above the dew point to prevent
problems associated with condensation.



PERFORMANCE SPECIFICATIONS

Type of Transducer

Hydrostatic head-pressure-sensing type
mounted at a fixed elevation in an open
(vented to atmosphere) sump or tank.
The height of water above the bottom
diaphragm imposes a pressure on the
bottom limp interface diaphragm. This
pressure is transmitted by an internal
oil fill to a gauge pressure type variable-
capacitance transducer which converts
the pressure to a directly proportional
electrical signal. The power supply to the
transducer is supplied and regulated by an
electronics assembly in the upper housing
which also accepts the output signal of the
lower assembly transducer and provides
spanning and offsetting as well as transient
protection and job connections.

Basic Function

Converts water level excursions over a
calibrated range to corresponding
proportional electronic process control

signal.

Pressure Ranges
See Pressure Range Table, page 3.

Pressure Overload

See Pressure Range Table, page 3.

Span Adjustments

Coarse and fine. From 100% to 15%
of range. Non-interactive with offset
adjustments. NOTE: Span is the algebraic
difference berween zero level and the full-
scale calibrated range of the transducer.

Offset Adjustments
Coarse and fine. From 0 to 75% of range.
Non-interactive with span adjustments.

Accuracy

+0.3% best straight line of full span. This
typical value includes combined effects of
linearity, hysteresis and repeatabiliry.

Temperature Range

Storage: -20 to +80 degrees C (-4 1o +176
degrees F). Operation: 0 to +70 degrees C
(+32 o +158 degrees F).

Temperature Error
Less than 1/2 of 1% span over 2 0 to 50
degrees C (+32 to +122 degrees F) range.

Relative Humidity
0-95%, non-condensing.

Stability over 1 year (typical)
+1/2 of 1% of full span.

Job Connections

Clamp type barriers terminals for
AWG #14-22.

Media Compatibility

Any media compartible with #316 SS,
PVC, Teflon, synthetic rubber and
urethane and with a specific gravity of
1.0 or other constant. Refer special
requirements to the factory.

Mounting Artitude

The A1000 is factory-calibrated as a
standard for use in the vertical position. It
can be furnished calibrated for operation
in any other desired attitude.

Repairable
All key parts of this transducer/transmitter
can be repaired or replaced at the Factory.

Easily field repaired.



IST INTRINSIC SAFETY BARRIER

The IS1-2 (2-wire) and IS1-3 (3-wire)

IS1 Features In Brief

® Analog signal Zener shunt-diode

barrier.
* UL-recognized, Class 1, Division
Group D barrier.

1-5 VDC DROP ACROSS
ocoRotR ™ |250 OHM RESISTOR WILL
INDICATOR. [1c|BE PROPORTIONAL T0

" - | SENSED LIQUID LEVEL
250 OuM (TYP) | oVER CALIBRATED RANGE.

(+) &
L L— - l =t
- LOOP 120 VAC
S RESISTANCE
10 24 VDC VAC
EARTH cno?nu POWER SUPPLY POWER
+

) Tl (Tve) [T—u
LOOP

POWER
SUPPLY

AA

(5.6 © 20mA)

Inurinsic Safety Barriers are used to provide
isolation between a single analog transmitter
located in a hazardous environment and
the control panel, which is mounted in a

provides “intrinsically safe” characteristics

I, for the remotely mounted transducer
equipment and associated circuitry installed
in the defined hazardous location. The
IS1 barriers are ideally suited for use in
UL #913 applications. Part numbers for
the safety barriers are listed with the
mounting hardware options.

MNOTE: NO YOLTAGES ABOVE

250 VAC ARE TO BE IN THIS

ENCLOSURE AREA.

NON-HAZARDOUS AREA

— e e ———— — — — —_—— —
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TRANSDUCER AND THE CMX21-2X TRANSMITTER.

NOTE: MAXIMUM LENGTH
OF INTRINSICALLY SAFE
WIRING IS NOT TO
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Drawing A — The IS1-2 Barrier is used to provide intrinsically-safe
characteristics for an A1000 (Model 157GSCD), CMX21-2X Current
Transmitter, and Analog Meter. In this case, the entire system is U.L.-
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Drawing B — The IS1-3 is used to provide intrinsically-safe
characteristics for the lower portion of the A1000 (Models 157GSCE
and 157GSCI) when they use the CMX21-1N Current Transmitter
in the non-bazardous area.




MODEL SELECTION GUIDE

Order by Model Number, according to the following template, or by Part Number, according to the chart on the next page.

A____—-157GSC_— . —_ o —___—___(C)-Co-CD

Bulletin # Model # S ec;ﬁc Press.  Calibration Cahl: Opt.1 Opt.2 Opt3
Upper Assembly Gravity Range Range (Fu) Length

BULLETIN ‘ LOWER ASSEMBLY TYPE

A1000 | 2-5/8" exposed Teflon diaphragm
A3000 NPT port adaptor diaphragm cover — 3/4"
port adaptor diaphragm cover — 2.0"
MODEL i PRODUCT DESCRIPTION
157GSC | Submersible level transducer

CODE | UPPER ASSEMBLY
D | Power supply: 16-40 VDC, loop-powered, 2-wire type

| PRESSURE RANGE

1.0 0-1 PSIG, 2.31 ft. water, 20 PSIG maximum pressure

5.0 |0-5PSIG, 11.55 ft. water, 50 PSIG maximum pressure
15.0 | 0-15 PSIG, 34.65 fr. water, 150 PSIG maximum pressure
30.0 | 0-30 PSIG, 69.3 ft. water, 150 PSIG maximum pressure
75.0 | 0-75 PSIG, 173.25 f. water, 150 PSIG maximum pressure
150.0 | 0-150 PSIG, 346.5 ft. water, 225 PSIG maximum pressure
300.0 | 0-300 PSIG, 693 ft. water, 300 PSIG maximum pressure
CALIBRATION RANGE

20 20 feer
30 30 feet
40 - 40 feet
60 60 feet

01 3.5 digit LCD display w/viewing window

02 Condensation protecnon heater and thermoswitch, 25W
03 Freeze protection heater and thermoswitch, 100W

04 Breather kit

05 “TCB terminal connection box w/breather kit

11 IS1-2 intrinsic safety barrier, 4-20 mA output®

B100 9G CL3 stainless steel pipe mount clamps
Cable suspension mount fixture
Cable suspension mount stainless stecl cable (specify # of feet)

et
P4 P P
pa P

X | X
XX
XX
X | X
Xix
XX
X1 X
X.
R XA
X | X | X
XXX
XXX
e e
X EX=EY
Il x
X0
X%
X

Outlet signal: 4 20 mADC X
E Power supply: 12 VDC, 3-wire 1y, pe
Outlet signal: 1-5 VDC X |
1 Power supply: 120 VAC, 4-wire type -
Outler signal: 4-20 mADC X
L' | No upper assembly Power supply: Regulated 6.25 VDC, 3-wire type 4
Output signal: 0-5 VDC not scaled X
CODE | SPECIFIC GRAVITY OF SENSED MEDIA
1.0 | Water : : XXX
n.n’ | Enter specific gravity for fluid other than water X|X|X

:E b 5 b B b
i

nn Custom length, contact factory = e = = ;
CODE | OPTIONS

12 151-3 intrinsic safety barrier, 1-3 V output’” X=X | X
| MOUNTING HARDWARE SELECTION

PAPS PR PR KR

X
X
X
X
X

X
X

X
X
X

NOTES:

1. Breather Kit option required. Also requires regulated 6.25 VDC source. Output not scaled.

2. Conzact factory for chemical compatibility of materials.

3. Must fall within selected Pressure Range. Cmiﬁrm that cable kng.ff' is consistent with calibration range.
4. Greater than G0 feet, consult factory.

5. Reguires 120 VAC service.

6.

. Used when upper assembly mounted in hazardous area. Devices shipped loose for mounting in monizoring panel.

CMX21 analog signal conditioner module is potted.
7. Mounted in upper assembly and used when upper assembly mounted in non-hazardous area.



PART NUMBERS

Sensors

A1000 1# sensor, up to 2.31'72.72" (20# proof prcssure) 601295-01
A1000 5# sensor, up to , 11.55 /138 6" (50# proof pressure) = - _.: 601 295-02
A1000 15# sensor, up to 34.65' /416,0” (75" proof pressure) . 601295-03
A1000 30# sensor, up to 69.3'/832.0" (150# proof pressure) : 601295-04
A1000 75# sensor, up to 173.25' (375# proofprcssurc) 601295-05
A1000 150# sensor, up to 346.5' = = 60129506
A1000 300# sensor, up to 693’ 601295-07
Cables : e : : =
A1000 20' cable 601264-02
A1000 30’ cable - : = = 601264-03
A1000 40" cable 601264-04
A1000 60 cable (For able lngs greatr shan 60 fetconss fooory) | 0126406
Upper Assemblies

A1000 GSCE (1-5V output), weatherproof fiberglass enclosure . 601265-11
AIOOO GSCE (4-20 mA output), weatherproof fiberglass enclosure 601294-01
AIOOO GSCEE A& ZOmA) enciosurc, 3-1/2 digit LCD dlgu:ai meter w;’v_i_cx_a_rmg wmdow _‘:601'294—03
A1000 GSCE (4-20mA), enclosure, heater and thermoswitch 601294-04
A1000 GSCE {4—20n1A) enclosure, heater and thermoswitch, 24 VDC loop power : 601317-01
A1000 GSCE (120 VAC pwrd, 4-20 mA output) weaLhcrproof fberg}a,ss enclosure) 601265-12
A1000 GSCI (120 VAC pwrd, 4-20 mA), endl, heater & thermoswitcch = . 601265-14
A1000 GSCI (120 VAC pwrd, 4-20 mA), endl, digital meter w/window, htr, thermo 601265-16
AIOOG GSCI (120 VAC pwrd, 4-20 mA), end, digital meter w/viewing window 601265-17 £
A1000 GSCL (no upper assembl ly; for use with D15x controllers) breather klt 601288-01
For upper assembly options not simw;r (intrinsically safe, UL), consult the ﬁzn‘ary : -

Mounting Hardware and Accessories

B100 9G CL3 stainless steel pipe mount clamps (transduccré or float mount) L - 601134-01
A1000 Cable suspension mount fixture (without SS cable; see next item) 601418-01
A1000 Cable suspeﬁsion mount stainless steel cable; each additional 10' (XX=length) 601440-XX
A1000 Model TCB terminal connection (junction) box w/breather 601291-02
AIOOQ Model CMX12 120 VAC powered power supply/4-20 mA transmitter = ©601119-01
A1000 Model CMX19 signal conditioner/1-5 VDC transmitter 601202-02
A1000 Model CMX21 signal conditioner/4-20 mA transmitter 601285-01
A1000 Model CMX21 signal conditioner/4-20 mA transmitter; m[rmsma.[ly safe (potred) 601285-02
A1000 Model 151—2 intrinsic safety barrier; 4—20 ‘mA output (use w/potted CMX21) . _j:601315-04
A1000 Model IS1-3 intrinsic safety barrier; 1-5 V output (standard) 601315-05
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COMPLETE CONTROL CAPABILITIES

USFilter Control Systems offers a single,
high-quality source for everything from
simple level sensors to telemetry systems
to complex system control engineering
and software. Based in St. Paul, MN,
USFilter Control Systems is part of
United States Filter Corporation, the
leading global provider of industrial,
municipal and residential water and
wastewater treatment systems, products
and services.

As a major manufacturer/integrator
with an extensive selection of specialized
product lines in the areas of SCADA and
telemetry, power equipment integration,
automation and measurement, USFilter
Control Systems is uniquely positioned
to provide cost-effective, comprehensive
solutions for water, wastewater, and process
control and telemetry applications. Our
products and services encompass the
following:

* Complete design and engineering
services

* Field services, including training and
troubleshooting

Autocon SCADA systems
Consolidated Electric SCADA systems
Microcat control and telemetry
products

Remote terminal units and central
control units

Control and monitoring software
Process control and communications
computers

1/0 boards, modems and power
supplies

Power equipment integration
Programmable logic controller systems
Programmable process controllers
Controllers and controller/alternators
Tank pump control systems
Pressure/level controllers

Pump flow and performance
monitoring

Flow switches and float switches
Intrinsic safety barriers

Level transducers and level sensors
Pressure transducers

To find out more about how to put
USFileer to work for you,
contact us at

Control Systems

1239 Willow Lake Boulevard
Vadnais Heights, MN 55110
800.224.9474 phone
651.766.2700 phone
651.766.2701 fax

For more information,

visit our web site at

www.controlsystems. usfilter.com
© 2001 USFileer
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Product Specification
A1000i Loop Powered/4-20mA Submersible Level
Transmitter/ Transducer

SIEI

Water Technologies

CONTROL SYSTEMS PRODUCTS
1239 WILLOW LAKE BOULEVARD
VADNAIS HEIGHTS, MINNESOTA 55110
651 — 766 — 2700 Fax: 651 — 766 — 2701
www.siemens.com/water

The A1000i is 2 9-30VDC, two wire loop powered submersible level transducer with a 4-20mA signal
output. It is mounted at a low point in a liquid media. The transducer uses a gauge pressure
piezoresistive sensor element to measure the hydrostatic head-pressure. The sensor element is isolated
from the media by a Teflon coated Buna-N diaphragm. This pressure is proportional to the height of
the liquid above the sensing diaphragm and is converted to a proportional 4-20mA signal. This 4-
20mA signal spans the full pressure range of the transducer.

The transducer is barometrically compensated via a rigid breather tube connected to a panel mounted
sealed breather assembly. All A1000i transducers require a Breather Assembly Kit.

Part Number | Description

Sensors

6012950011 A1000i sensor 1.5 PSI 4-20mA output (0-3.5 ft of water)
6012950012 A1000i1 sensor 5 PSI 4-20mA output (0-11.5 ft of water)
6012950013 A1000i sensor 15 PSI 4-20mA output (0-34.7 ft of water)
6012950014 A1000i sensor 30 PSI 4-20mA output (0-69.3 ft of water)

Housing/Cable Assembly

6012640002 A1000 Housing/Cable Sub-Assembly 20ft
6012640003 A1000 Housing/Cable Sub-Assembly 30ft
6012640004 A1000 Housing/Cable Sub-Assembly 40ft
6012640006 A1000 Housing/Cable Sub-Assembly 60ft
6012640008 A1000 Housing/Cable Sub-Assembly 80ft
6012640010 A1000 Housing/Cable Sub-Assembly 100t
60126400XX A1000 Housing/Cable Sub-Assembly custom lengths
(XX equals number of feet)

Mounting Hardware and Accessories

6011340001 B100 9G CLS Stainless Steel Pipe Mounting Clamps

6014180001 Cable Suspension Mounting Pipe (without SS cable)

60144000XX Stainless steel cable; each additional 10° ft (XX)

6012880001 Breather Assembly Kit (required for all A1000i sensors)
6012910002 Terminal Connection (Junction) Box w/Built In Breather Assembly

Agency Approval FM and CSA Intrinsically Safe Class I, Div. 1, Groups A,B,C.D with an
approved barrier.

A1000i Level Transmitter Product Spec s Rev B.doc
PDF No. 558 Rev.: B



Product Specification

Specifications

Environmental

Atmosphere Ventilation
Operating Temperature

Physical
Housing
1" NPT Cable

Mounting
Pressure Ranges

Exposed Materials

Sensing Head

4.50

Electrical
Power Required

Max Over Pressure Range

A10001 Loop Powered/4-20mA Submersible Level
Transmitter/Transducer

sealed breather system equalizes atmospheric pressure
range 32°F to +158°F Liquid must remain fluid.

316 cast stainless steel, Teflon™ coated
heavy-duty polyethylene with vent tube,

shield and 18 AWG conductors

suspension cable mount or 17 pipe mount

1.5 PSI to 30 PSI

1.5 PSI 8X full scale

5.0 PSI 4X full scale

15 PST & 30 PSI 2X full scale

316 cast stainless steel Teflon™ coated, synthetic

rubber and urethane

two-layer diaphragm with Teflon™ and Buna-N

material

9-30 VDC

Typical Loop Resistance 250 ohm @ 15VDC
Maximum Loop Resistance 750 ohm @ 24VDC
4 - 20mA

+0.25 % full scale with long term stability of 0.2 %
full scale per year.

LOOP RESISTANCE vs LOOP POWER SUPPLY

Signal Output
Accuracy
MAXIMUM
1200
ki i
1000 ——
w0t
w3
RESISTANCE B9~
(OHMS) L
S i
200
D _FI
0

SIEMENS

LDOP POWER SUPPLY
(VOLTS)

A1000: Level Transmitter Product Spec s Rev B.doc
© Copyright, 2003, Siemens Water Technologies, Inc., All Rights Reserved
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Product Spcciﬁcaa'on A1000i Loop Powered/4-20mA Submersible Level
Transmitter/ Transducer

et Intrinsically Safe Barrier Applications

When selecting an intrinsically safe barrier consider the following: cable length, classification of
hazardous area, cable inductance and capacitance, and the intrinsic safe ground system.

Barriers whose entity parameters meet the following requirements can be used.

Voc < Vmax

Isc <Imax

Ca> Ci+ Ccable
La>Li+ Lcable

A1000i Transmitter Entity Parameters
Vmax | Imax Ci Li
28V 93mA 0.11 uF 0.22mH

Note: IS1-2 Part number 6013150004 does not meet these entity parameters.
An intrinsically safe system should be designed and tested by a qualified engineering

professional.
Compatible Barriers
Manufacturer Part No. Type MAX Loop Resistance
MTL 7706 Amplified Zener, 500 ohms
- Common Neg.
MTL 5041 Galvanically Isolated | 1000 ohms
Phoenix Contact Model PI/Ex-ME-RPS(s)-I/1 | Galvanically Isolated | 800 ohms
2835422

Note: Each of the barriers requires 24VDC to operate. When any of these barriers are used, with a
CMR25-04, an external power source is required to power the IS barrier.

MTL7706+ Active Zener Barrier (UL Pending)

TO PANEL -COM

OR
CONTROLLER *+24VDC ——— v
BREATHER 4=20mA [2MA MTL7706 RESLI%?F.ENCE
ASSEMBLY RED ——* MAX LS. BARRIER 500 OHM
REQURED — = }-0-H- 3 2 M vax (D
1 _ N 4—20mA —30mA
BREATHE [ i | INPUT OUTPUT AL
Bk | - J
= T; = —
A1000i
TRANSDUCER

p — 5 g E M E N 5 A1000i Level Transmitter Product Spec s Rev B.doc
o & B g " © Copyright, 2003, Siemens Water Technologies, Inc., All Rights Reserved
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Product Speciﬁcaa'on A1000i Loop Powered/4-20mA Submersible Level

Transmitter/ Transducer

MTL5041 Galvanically Isolated Barrier

+24VDC 14 - ——— —24VDC
70mA  MAX l__J MTLS5041 |—13
I.S. BARRIER TO PANEL OR
BREATHER ASSEMBLY * CONTROLLER
BELLIRED RED 4—20maA [INPUT OUTPUT
wwwwww 12 + + 12 [—fr— 4=20mA
H g SIGNAL | o0P RESISTANCE
_.___E_‘.l—‘_“] ’_—11— cowm 1000 OHM MAX
A10001
TRANSDUCER

Phoenix Contact Model PI/Ex-ME-RPS(s)-1/1 Galvanically Isolated Barrier

+24VDC + 13 - 185 f——— =24¥DC TO PANEL OR
PHOENIX CONTACT CONTROLLER
SUES |.s.E BRARR(E? 4
BREATHER ASSEMSLY —ME—RPS(S)—1/I
e —-—— -
REQUIRED wpuT 2839422
1 +
QUTPUT
2 - + § —A— 4—20mA
Il SIGNAL | nOP RESISTANCE
3 ] [T 0L com B0 OHM MaX
A100Di E
TRANSDUGCER

A1000i Level Transmitter Product Spec s Rev B.doc
© Copyright, 2003, Siemens Water Technologies, Inc., All Rights Reserved
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Product Specification A1000i Loop Powered/4-20mA Submersible Level
Transmitter/ Transducer

D620i CMR25 and IS Barrier Application
Note: This application connects the D620I common to ground.

DE20i CONTROLLER
NDPAND CONN. | 601352-06 |

DB8 CONNECTOR
(SOLLUMON BUILDER)
EOLATION. PR R CMR25
SVOC EXCITATION 38 ASKO3I1-04—[ 1.5%3] 601332-04
1|38 6] Ayl .
ANOE o1 qaEvoC = BETTE
0—5v 12]37] POWER X F) T
3|38| sSUPPLY
ANALOG |35 REG
ﬂj‘ USFCS
MODEL 8182
o 98032685
2 12VDC/24VDC CONVERTER
+V | COM
77
24 V COM
Note:
ISB
1 T+ am Current flows
THER NTL7706
RSBy i LS. BARRIER through ground.
REQURED ~ — = -F-0-f 5] =
| i
4-20mA
; ” INPUT A
1
Y =
oL EJ

A10001

TRANSDUCER
b=

D620i Application
Note: This application is not intrinsically safe.

D520 CONTROLLER
| 60136206 | EXPAND CONN/

DBB CONNECTOR
{SOLUTION BUIDER)

BREATHER CMR25 TEpNSDUCER
ASSEMBLY 60139204 [1.5°3"[ Askn3381-Da—A 39 5VDC EXCITATION
= SCRLUTPITE g
o - ANALDG
P MUON] 5 13.8V0C sy B
+10, 5~1:5.&'D'€: ]?E;Nﬂ 4|—— POWER 3 05V
SUPPLY
35 ANALOG
My
//

A1000i Level Transmitter Product Spec s Rev B.doc
© Copyright, 2003, Siemens Water Technologies, Inc., All Rights Reserved
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Product Specification A1000i Loop Powered/4-20mA Submersible Level

Transmitter/Transducer

TP12 Transient Protector Application
Note: This application is not intrinsically safe

BREATHER ASSEMBLY TRANSIENT PROTECTOR

REQUIRED TP12
RED Re [ T3
___________ _lnl_ i =] R Gl i B2l s AR
BK = M %Y.‘, i CONTROLLER
R |_R7. Il
5] L= 4- N
é;GHQZ—OE T 4-20mA SIGNAL
A100Qi
TRANSDUCER
Microcat Application

Note: This application is not intrinsically safe.

COM

MICRDCAT
2182
DC-DC CONVERTER

—xv] [

24 V COM

MICRDCAT
o701

B Di COM
CaM J
Juz
o]
R O
REF

EF | 6/8 ¥V

BREATHER ASSEMBLY
REQUIRED

INPUT

S l EM E S A1000i Level Transmitter Product Spec s Rev B.doc

© Copyright, 2003, Siemens Water Technologies, Inc., All Rights Reserved

Page 6 of 7



| -

Product Specification A1000i Loop Powered/4-20mA Submersible Level
Transmitter/ Transducer

Suspension Cable Mounting

3—CONDUCTOR
TRANSDUCER CABLE
WHITE WIRE IS NOT CONNECTED

CABLE CLAMPS

REF.
VIEW

1" N.P.T. COUPLING— g

RECOMMENDED
MOUNTING LOCATION
6" FROM THE BOTTOM

Si E M E N A1000i Level Transmitter Product Spec s Rev B.doc
o B ™ © Copyright, 2003, Siemens Water Technologies, Inc.. All Rights Reserved
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LS Features In Brief
Model LS floats deliver reliable service under

extreme conditions.

* Fixed or suspended installation

* Heavy-duty, Type STO #18/2 cable

* Tough, molded polypropylene body

* Dependable mercury to electrode tilt switch

* Completely potted switch and cable
connections

* NO/NC switch configurations

* Standard cable lengths

DATA SHEET

LS DIRECT ACTING

FLOAT SWITCH (B100)

The Model LS Float Switch is a simple,
dependable,

level-sensing  automatic
pump or alarm control device that
operates reliably in sewage wet wells,
sumps, ditches or process vats. The float
body is of high-density polypropylene
and the cable jacket is flexible PVC for
outstanding performance in a wide range
of corrosive environments. Each float
senses the movement of the liquid level
past its mounting point on a rising or
falling level. Single floats are used for
alarm actuation. Two floats are used for
differential control of pumps. Floats
contain a Form C-type contact mercury
switch, which provides normally-open or

normally-closed operation. Model LS

PVC TYPE STO, 218 AWG 41 STRAND
600V, 60° C CONDUCTORS
UL & CSA USTED

POLYPROPYLENE CASING
CONTAINS HERMETICALLY
| SEALED MERCURY SWITCHS)

UL UISTED, IND. CONT. EQ.
PROT DUTY
4.5 AMPS 120 VAC
2.25 ANPS 240 VAC

floats are furnished with clamp-mounting
hardware for installation on a verrical
1" pipe. Accessory hardware is available

for Suspended or Cable/Weight mounting.

SIEMENS

PDF Library No. 1983



DATA SHEET

DESCRIPTION PART NUMBER

LSC Float Switch
P30NONC LSC Float switch (1-N.O.; 1-N.C.) w/30’ cable, 3-wire =~ = = & = A gharagaans
S30NONC LSC Float switch (1-N.O., 1-N.C.) w/30' cable, 3-wire 803138-31
P6ONONC LSC Float switch (1-N.O.; 1-N.C) w/60’ cable, 3-wire =~ = = " '803138-60
S60NONC LSC Float switch (1-N.O., 1-N.C.) w/60' cable, 3-wire 803138-61
Mountmg Hardware & Accessones
TCB j ;uncmon box (w;th tcrmmal blocks for 4 sw;tchcs :md ground lug) _ = .‘ g _ ”1.501102{(.}1 _
IS6 intrinsic safcty barncr (rcqum:s 12- 24 VDCOSOmA power source) 601 312-02
LS ﬂoat Swltch pipe mount clamp (ordered as replacemenr) = i b 601176 01
LS ﬂoat sthch cable mount clamp (ordered as replacemem) 601211-01
CBM 15# anchor mountmg kic. (does not mclude S5 cable; see next 1tem) o iy : 803360-ANC =
CBM stainless steel cable; 20' 601440-20
CBM stainless steel cable; each additional 10! (XX =lengeh) =~ =~ = = = G 601440-XX
Wall mounting bracket 803134-01
 Type Wbracker'i 0 ae T e e e a0
Suspended Cable/Weight
(mternal weight) suspended Pipe Mounted ol
- CBM Cable/ -
P Weight Kit b
e *1/8" 31658 }5”
vinykcoated
wire rope i
" oot el
iIron onchof
* 5.5. cable clips zrx;mrgsomjed
W
brgf;'k?;sgﬁ:?me
fo broce 1"
Single o i (supphed by
muktiple wa ~+  others)
T“DUFEHS
bragl
ovailag
COMPLETE CONTROL CAPABILTIES USFilter Control Systems offers a single,
high-quality source for everything from
simple level sensors to telemetry systems to
complex system control engineering and %‘*"” 155 g
software. Based in St. Paul, Minnesota, % %&
USFilter Control Systems is part of United
States Filter Corporation, the leading global Bl B
provider of industrial, municipal and Willow Lake Boulevard
residential water and wastewater treatment 1233 Witow Lake boulevar
systems, products and services. As a major Vadnais Heights, MN 55110
manufacturer/integrator with an extensive 800.224.9474 phone
selection of specialized product lines in the 651.766.2700 phone
areas of SCADA and telemetry, power 651.766.2701 fax
equipment integration, automation an_d T
measurement, .b.SFllrer Control Sysrcms is L e
uniquely positioned to provide cost- s il

effective, comprehensive solutions for
water, wastewater, and process control and
telemetry applications.

CS-LS-DS-1200
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Contact Information

For new project opportunities, contact:
Sales Person

Jay P. Krogh
5421 Feltl Rd / Suite 190
Minnetonka, MN 55343
Phone: 952-939-5414 / Adnet: 335-5414
Fax: 952-939-5458

JayPKrogh@eaton.com
For logistical support, contact: For technical support, contact:

Project Coordinator Project Engineer
Barbara Wright Carlton Hammond

175 Vista Blvd. 175 Vista Blvd.
Arden, NC 28704 Arden, NC 28704

Phone: 828-651-0839 / Adnet: 438-0839 Phone: 828-651-0844 / Adnet: 438-0844

Fax: 800-647-9112 Fax: 800-647-9112

Siemens Water Technologies

Eaton | Cutler - Hammer
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SUBMITTAL COMMENTS

Approved Approved as Noted Partial Approval Rejected
Revise and Re-submit

Release all for manufacture. Release all for manufacture. Release approved sections No release
No re-submittal required. Make necessary changes, show for manufacture. Re-submit Re-submit all.
changes on construction drawings. rejected sections

The following information is pertinent with the return of this submittal. Cutler Hammer
requires all information to be initialed and a final signature of responsible party.

[] Lug Sizes for all equipment have been verified
Top or Bottom Entry for all equipment has been verified
Shipping splits have been verified

Nameplate information has been verified for all equipment

O 0O o

Orientation of breakers has been verified for all equipment

Stamp or Signature Date

Customer Comments:

Siemens Water Technologies

Eaton | Cutler - Hammer
For an electronic version of this document contact your Cutler-Hammer Sales Representative
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MCC General Information
Wiring Diagram Type
MCC Quantity
Standards
Special Codes
Service Voltage (3 Phase)
Frequency
System

Enclosure Specifications
Total Structures
Type
Depth
Height
Horizontal Wireways
Vertical Wireways
Channel Sills
Bottom Plates
150 Watt Space Heaters
Space Heater Thermostat
Master Terminal Block Location
IBC/CBC Seismic Qualified

Bus System Specifications

Main Bus Amps

Main Bus Material

Main Bus Bar Plating
Insulated Horiz. Bus
1000A/sq in. Cu Bus
Vertical Bus Amps
Vertical Bus Material

MCC General Information

C-H Standard

1

ULB45, NEMA, NEC
uL

480V

60 Hz

3PH4W

4

NEMA 12 Dust tight
21" Front Mt Only

90"

9" High, Top & Bottom
4

Yes

600A

Copper

Tin

No

No

See Structure Schedule
Tin Plated Copper

Incoming Line Termination
Device: HFD Main Bkr (200A trip), Lugs: 1-#4-4/0

Cable Entry

Splice Kit / Transition
MCC Type Match Up
MCC Type Match Up GO#

MCC Starter Specifications
Wiring Class
Control Voltage
Control Voltage Src
Nameplate Size
Nameplate Color
Pilot Dev. Model
Ind. Light Type
PL Color (On)

PL Color (Off)
PL Color (Misc)

Structure Schedule
There are 4 structure(s).
Structure(s) 2,3,4 have a 300 A Vertical Bus.
Structure(s) 1 have a 600 A Vertical Bus.
All Structures have a Communications Bus.

Total width of all sections is 84.0"

Height of all sections is 91"

Unit Modifications
Solid State Overload Relay (Standard) (C396)

Top
None

** None *™*

2B

120V

Ind CPT

1"X25"
Black / White Letters
10250T

6v Xfmr

Red

Green

White

Vertical Bus Barrier Isolated, Red Wiremarkers at Each End

Bus Bracing 42,000 Terminal Block - Latching Pull-Apart, Std.

Ground Bus 300 #16awg, MTW Control Wire

Ground Bus Location Top

Ground Bus Lug Size 1-#6-350Kemil

Ground Bus Lug Type Screw

Plug-in 300A Vert. Gnd. Bus No

Neutral 300A

Neutral Bus Lug Location Incoming Line

Neutral Bus Lug Size 1-#6-350Kemil

Neutral Bus Lug Type Screw

Horizontal Bus Temperature Rise 65deg C

Bottom Vert. Bus Barrier No
The information on this PREPARED BY DATE
document is created by Eaton Krogh, Jay P osr70s | Eaton Corporation Fayetteville, NC
Corporation. It is disclosed
in confidence and it is only AERROVERBY BATE AOBNAME Christmas Pump
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Provide Pump Protection Circuit for VFDs

Notes/Special Instructions
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which it is supplied. VERSION TYPE DRAWING TYPE
6.8 | MCC 2100 Customer Appr.
NEG-ALT NUMBER REVISION DWG SIZE G.O. ITEM SHEET
MPY10611H306-0000 A 20F6




Top View
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Unit  Nameplate Description Class Starter Size BkriSw Unit
HP/FLA Poles Features
Wire Diag. Trip/Clip
1C MAIN BREAKER HFD Main Bkr (200A HFD 1 Service Entrance Assembly
trip), Lugs: 1-#4-4/ 3P
-#4-4/0 282832.DWF 200
1E POWER METER 1Q 260 Power Quality
Meter with Transduc
nsducer
1F 3 Phase Voltage
Monitor
1J TVSS,CPS-160KA,
AdVisor Monitoring
Display, with Circuit Breaker 281475.DWF
iL SUMP PUMP FVNR Starter Size 1 F206 1 HMCP 1 100VA Individual CPT, Fused
[HMCP] 1 3P 1 N.C. Starter Aux Contacts, Size 1-4
265756.DWF 7 1 N.O. Starter Aux Contacts, Size 1-4
1 Mini Elapsed Time Meter
1 Pilot Light-10250T (Run)
1 3 Pos. Sel. Sw., 10250T (Hand-Off-Auto)
™ UNIT HEATER E125HCompact Bkr E125H
(20A trip) 3P
5599A85.DWF 20
2B 12" Door
2E 18" Door
The information on this PREPARED BY DATE
document is created by Eaton Krogh, Jay P oanrios |Eaton Corporation Fayetteville, NC
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Unit  Nameplate Description Class Starter Size Bkr/Sw Unit
HPIFLA Poles Features
Wire Diag. Trip/Clip
2M PUMP #1 SVX9000 VFD-VT, 23 HMCP 1 Mini Elapsed Time Meter
FLA, 480V, HMCP 1523 3P 1 Pilot Light-10250T (Stopped)
30 7 Interposing Relay 120V, 2 Pole, D7 Socket Type
1 C-H Model TRN Solid State On-Delay Timer
1 Pilot Light-10250T (Misc)
2 SVX89000 3-Contactor Bypass - FRS
1 Pilot Light-10250T (Run)
1 3 Pos. Sel. Sw., 10250T (Hand-Off-Auto)
3B 12" Door
3E 18" Door
3M PUMP #2 SVX9000 VFD-VT, 23 HMCP 1 Mini Elapsed Time Meter
FLA, 480V, HMCP 123 3P 1 Pilot Light-10250T (Stopped)
7 Interposing Relay 120V, 2 Pole, D7 Socket Type
1 C-H Model TRN Solid State On-Delay Timer
1 Pilot Light-10250T (Misc)
2 SVX9000 3-Contactor Bypass - FR5
1 Pilot Light-10250T (Run)
1 3 Pos. Sel. Sw., 10250T (Hand-Off-Auto)
4B 12" Door
4F PANEL A PL1A Panelboard 18 Pnibd Bkr, BAB 1 Pole 20A bkr
100A 120/240V 1PH
3W 18 CKT 5A10387.DWF

4M XFMR A

15 Kva 1ph, 440-480V
/ 120-240V High

Efficiency Xfmr, 70A Pri., 80A Sec5Bka397 DWF

The information on this PREPARED BY DATE
document is created by Eaton Krogh, Jay P oer1709 | Eaton CDI’pO ration Fayetteville, NC
Corporation. It is disclosed
in confidence and it is only APPROVED BY DATE JOB NAME Christmas Pump
to be used for the purpose in DESIGNATION MCC
which it is supplied. VERSION [Tvpe DRAWING TYPE
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Neg# MPY10611H906 Alt# 0000 08/17/09
11:59:03
Customer Bill of Material

1 Freedom MCC
60 Hz, Class 2B wiring, 480V 3-Phase Service, 42,000 Bracing, Top Incoming,
NEMA 12 Dust tight 21" Front Mt Only enclosure, 600A Copper Main Horizontal Bus,
ANeutral, Main Breaker

HFD Main Bkr (200A trip), Lugs: 1-#4-4/0
1Q 260 Power Quality Meter with Transducer
600A Current transformer
3 Phase Voltage Monitor
FVNR Starter Size 1 [HMCP]
SVX9000 VFD-VT, 23 FLA, 480V, HMCP
E125HCompact Bkr (20A trip)
100V A Individual CPT, Fused
N.C. Starter Aux Contacts, Size 1-4
N.O. Starter Aux Contacts, Size 1-4
Solid State Overload Relay (Standard) (C396)
SVX9000 3-Contactor Bypass - FR5
Pilot Light-10250T (Misc)
C-H Model TRN Solid State On-Delay Timer
4 Interposing Relay 120V, 2 Pole, D7 Socket Type
Pilot Light-10250T (Stopped)
Pilot Light-10250T (Run)
Mini Elapsed Time Meter
3 Pos. Sel. Sw., 10250T (Hand-Off-Auto)
Wiremarkers at Each End
Terminal Block - Latching Pull-Apart, Std.
#16awg, MTW Control Wire
Service Entrance Assembly
15 Kva 1ph, 440-480V / 120-240V High Efficiency Xfmr, 70A Pri., 80A Sec. Bkr.
PL1A Panelboard 100A 120/240V 1PH 3W 18 CKT
8 Pnlbd Bkr, BAB 1 Pole 20A bkr
TVSS,CPS-160KA, AdVisor Monitoring Display, with Circuit Breaker
Structure Floor Leveling Channel Sills
300A Vertical Bus (Tin-plated cu)
Structure Bottom plates Included with NEMA 12
300A Horiz. Cu Gnd Bus, 1/4" x 1" Bar
300A Copper Full Length Neutral Bus
600A Vertical Bus (Tin-plated cu)
Isolated, Red glass polyester vertical bus barrier
42K A Bus Bracing
Tin Plated horizontal bus
600A Copper Frnt Mtd 21" N12 Dust Tight
12" Door
18" Door

(N0 N VS T O T N QU O S N U [ N SR GG JU S UV R TR PO R PSR U R Y SIS X T N T G G GG NG S SR )

Special Configuration Notes:
1 Provide Pump Protection Circuit for VFDs

Designations:  MCC
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starter industry. Each MCC model
utilizes the same rugged enclosure
and plug-in cell design.

Refer to Table 80 for feature highlights
of each MCC design.

Features

m UL® label.
m 42,000, 65,000, 100,000 AIC ratings.

® Molded Case, Insulated Case and
Air Circuit Breakers.

m 3200 A maximum horizontal bus.

m Optional labyrinth barrier system
for bus.

m Pull apart latching terminal blocks.

m Front only or front and rear unit
mounting.

m Solid-state motor control.

m DeviceNet™ Communications for
control and monitoring.

m PowerNet™ Communications for
energy management and monitoring.

Technical Data Low Voltage E:T1°N i Cutler-Hammer
Page 2 Effective: December 2002 Motor Control Centers
(ac/dc)
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Description

Eaton’s Cutler-Hammer Motor Control
Centers (MCCs) provide the best
method for grouping motor control as
well as associated distribution equip-
ment. The Freedom and Advantage
2100 Series Control Centers are spe-
cially designed to operate machinery,
industrial processes and commercial
building systems.

The MCC enclosure consists of a strong
and rigid steel channel framework
assembled into standardized vertical
sections and bolted together to form
a complete shipping section of up to
80-inch (2032.0 mm) maximum, four
structures each. Structures include
horizontal and vertical bus, insulation
and isolation barriers, horizontal and
vertical isolated wiring troughs, cable
entrance areas and space for inserting
starter and control equipment.

All control units, removable or fixed
mounted, are assembled with Cutler-
Hammer components of proven safety,
guality and reliability. All components
are wired in accordance with NEC®
and UL standards. Specifically
designed bus stabs, insertion guides,
handle mechanisms and safety inter-
locks are added to form a standardized
plug-in unit which meets the highest
safety standards.

Both Freedom and Advantage 2100
Series MCCs may be applied on elec-
trical systems up to 600 V, 50 or 60 Hz
having available fault currents of up
to 100,000 A rms. Freedom dc Motor
Control Centers are available up to
250 Vdc, having available fault cur-
rents up to 22,000 A rms. Enclosure
designs include NEMA® 1 Gasketed, 2,
12 and 3R. An ongoing temperature
and short circuit design test program,
as required by UL 845, ensures a
quality product that meets the latest
safety codes.

Replacement MCC Units

In addition to fully assembled, free-
standing MCC lineups, replacement
MCC plug-in units are available for:

® Westinghouse 11-300,
built from 1950.

m Westinghouse Type W,
built from 1965.

m Westinghouse 5 Star,
built from 1975.

m Westinghouse Series 2100,
built since 1986.

m Westinghouse Advantage,
built since 1991.

m Cutler-Hammer 8800,
built from 1956.

m Cutler-Hammer F10,
built from 1972.

m Cutler-Hammer Freedom,
built since 1988.

m Cutler-Hammer Freedom
Series 2100, built since 1995.

A complete plug-in unit for adding to
an existing MCC includes the plug-in
unit, hinged door, isolating divider
pan, and all necessary installation
hardware.

Note: Mounting hardware for an old Cutler-
Hammer MCC is sold separately. Since MCC
UL 845 standard was established in 1975,
most standard replacement plug-in units
will have UL labels.

Ordering Information

Replacement plug-in units should be
ordered by description indicating:

m Old General Order number/factory
order number.

MCC model.

Type of plug-in unit.

Required features.

Circuit breaker or fuse rating.
Schematic reference, if any.
Motor data.

NEMA Classifications
(ICS 3, Part1)

Class | Control Centers

A mechanical grouping of combination
motor control, feeder tap and/or other
units arranged in a convenient assem-
bly. Connections from the common
horizontal power bus to the units are
included. Interwiring or interlocking
between units or to remotely mounted
devices is not included. Only diagrams
of the individual units are supplied.

When master terminal blocks are
specified, a sketch showing general
location of terminals is provided.

Class Il Control Centers

The same as Class |, but designed

to form a complete control system.
They include the necessary electrical
interlocking and interwiring between
units and interlocking provisions to
remotely mounted devices. A suitable
diagram illustrating operation of the
control associated with the motor
control center will be provided.

When master terminal blocks are
specified, the terminal arrangement
and required wiring connections are
shown on the diagram.

NEMA Types of Wiring

Type A includes no terminal blocks.
Combination line starters are factory
wired and assembled in the structure
in the most efficient arrangement.
Auxiliary devices can be supplied, but
no wiring external to the unit will be
furnished. All feeder circuit breaker
or fusible disconnect units are in

this classification.

Type B duplicates Type A except that
all control wires terminate at blocks on
the side or near the bottom of each
unit. Load terminals are all conve-
niently located adjacent to the control
terminal blocks on size 1 units only.
Plug-in type terminal blocks are stan-
dard for all control wiring.

Type C-S all factory supplied control

terminals and load terminals for size 1
and 2 starters are brought to a master
terminal block located in the structure.

Type C-M all factory supplied control
terminals and load terminals for

size 1 and 2 starters are brought to

a master terminal block located in

a separate marshaling structure.

TD04300007E
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Structures Standard Structure Arrangements The NEMA Type 3R Rainproof and

Standard Structure — Side View

Construction

The standard vertical structure is 90
inches (2286.0 mm) high and 20 inches
(508.0 mm) wide. Front mounted only
structures can be either 16 inches
(406.4 mm) or 21 inches (533.4 mm)
deep. Back-to-back unit mounting is
21 inches (533.4 mm) deep.

The structure framework is made of
12-gauge formed steel channels. The
subframes for the front and rear of
each structure are welded. These sub-
frames are then bolted to longitudinal
members to form the complete frame
which is rigid and self-supporting.
Side, back and roof covers of 14-gauge
steel are mounted with screw fasteners
for quick and easy removal. All doors
are 14-gauge steel with a 1/2-inch (12.7
mm) flange to provide a rigid, secure
closure for all openings. Doors mounted
on removable pin hinges are provided
on all unit compartments. Vertical
wireways, top horizontal wireways
and bottom horizontal wireways

are standard.

The unit pan forms the top barrier
of each unit space. In conjunction
with the unit wrapper, this provides
isolation between adjacent units
and wireways. The guide rails are an
integral part of this pan and provide
precise alignment of the unit stabs
on the vertical bus.

Standard structural height is 90 inches
(2286.0 mm) with 9-inch (228.6 mm)
horizontal wireways available at top
and bottom for wiring. The balance

of vertical compartments, 72 inches
(1828.8 mm), is available for mounting
of control units. This space can pro-
vide up to 12 6-inch {152.4 mm) high

(X spaces) or any combination thereof.

Note: In the rear of back-to-back structures,
the top horizontal wireway is 15 inches
(381.0 mm) high and the bottom wireway
is 9 inches (228.6 mm). This means that
back-to-back structures have only 66 inches
(1676.4 mm) 11X of usable space in the rear.
72-inch (1828.8 mm) 12X of mounting space
is available with a 3-inch (76.2 mm) bottom
wireway.

Special Structures

In addition to the standard 20-inch
(508.0 mm) wide structure, extra

wide structures are available in 4-inch
(101.6 mm) increments up to 40 inches
(1016.0) wide.

Reduced height structures, in incre-
ments of 6 inches (152.4 mm) 1X from
90 to 54 inches (2286.0 to 1371.6 mm),
are available for applications with
limited access.

Another special structure is a transi-
tion section between Type W and the
Freedom 2100 Series. This structure is
10 inches (254.0 mm) wide to provide
for horizontal bus splicing.

Paint

All enclosure parts are thoroughly
cleaned and given a phosphatizing
treatment to inhibit rust and to prime
the metal for the finish coating. A 2 mil
thick electrostatic powder paint coat is
applied to all surfaces. The paint type
and process meets UL 1332 for electri-
cal equipment steel enclosures. All
exterior enclosure covers and doors
are painted ANSI 61 gray (Munsel No.
8.3G/6.10/0.54). For improved interior
visibility, the interior of the enclosure
and plug-in units are painted white
(Munsel No. N9.43/0.21B, 0.23).

Enclosures

The standard enclosure type is NEMA
Type 1 Gasketed General Purpose —
Indoor. This enclosure is appropriate
for installations with normal atmo-
spheric conditions.

The NEMA Type 2 Dripproof — Indoor
employs a special roof panel with a
drip shield and water channels. This
prevents liquid from dripping onto the
front of the control center.

Sleet Resistant — Outdoor consists
of a NEMA 1 gasketed enclosure
mounted on a special base with an
outdoor house erected around and
over it. Non-walk-in, walk-in aisle
and tunnel types are available.

The NEMA Type 12 Dust-tight and
Driptight — Indoor has gasketed
material around all doors, door
cutouts, cover plates, side, top, and
back sheets. A gasketed bottom plate
is provided with this enclosure. This
construction provides maximum
protection against airborne matter
and dripping liquids.

Indoor enclosures comply with NEC
UL 845's “Two Meter Rule” when the
bottom of the MCC is at the same
level as the operator’s platform. MCC
elevated on a raised pad or installed
on unembedded channel sills may
require operator handle extensions
for the uppermost operators. Handle
extensions are optionally available
and may be installed on-site.

Vertical Wireway

A vertical wireway is provided in each
structure. Located on the right side, it
extends the full 90-inch (2286.0 mm)
height of the structure. The width of
the wireway is 4-5/8 inches (117.5 mm)
at the rear of the vertical frame mem-
bers. Overall depth of the wireway is
8 inches (203.2 mm) providing a cross-
sectional area of nearly 35 square inches
{889 square mm) to easily accommo-
date control and load wiring. Supports
are provided at suitable intervals to
secure all wiring and cables.

The doors swing open 115° and
opposite to the unit doors for maxi-
mum accessibility. The doors are
mounted on concealed removable
pin hinges for quick detachment and
are secured in the closed position by
spring-loaded quarter-turn indicating
type fastener.

For more infarmation visit: www.cutler-hammer.eaton.com
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Horizontal Wireways

Bottom Horizontal Wireway

The top front horizontal wireway is

9 inches (228.6 mm) high and 8 inches
(203.2 mm) deep in front mounted
only structures and in the front of
back-to-back mounted structures. It
extends the full width of each structure
and is totally isolated from the main
horizontal bus. The bottomn horizontal
wireway is 9 inches (228.6 mm) high
and extends the full depth of the struc-
ture. The entire floor area under the
control center is open for unrestricted
conduit entry. For top entry, the top
wireway can be increased to 15 inches
(381.0 mm) high, reducing the bottom
wireway height to 3 inches (76.2 mm).

For back-to-back unit mounted, the
rear top horizontal wireway is 15
inches (381.0 mm) high and 5 inches
(127.0 mm) deep.

All horizontal wireway openings
are covered by doors for increased
accessibility. Each door is mounted
with removable pin hinges to allow
quick detachment.

Bus System

The bus system is designed to efficiently
distribute power throughout the MCC
and provides inherent mechanical
strength in the event of faults.

Vertical Bus

Vertical Bus Configuration

The vertical bus provides 3-phase
power distribution from the main
horizontal bus into the vertical com-
partments. The bus is a unique angu-
lar configuration with an “L" shape
for front mounted only structures and
a “Z" shape for back-to-back. These
shapes have the inherent mechanical
strength to withstand fault stresses.
They also provide a smooth stabbing
surface for unit connection.

MCC Bus Layout

Due to the high strength capability of
the bus bars, bus bracing at 65,000
rms symmetrical amperes is standard.
Optional bracing is available at

42,000 A and 100,000 A rms. Bus braces
are molded from a glass-reinforced
polyester material which is non-
tracking and impervious to moisture
and other adverse atmospheric
operating conditions.

The vertical bus is available in ratings
of 300, 600, 800 and 1200 A for front
mounted only, and 600, 800 and 1200 A
for back-to-back mounted. Vertical
bus bars are tin-plated copper only.
Vertical bus of the incoming section
will match the horizontal bus when
applicable.

Isolation of the Freedom Series 2100
vertical bus compartment from the
unit compartment is accomplished

by a full height barrier. This is a single
sheet of glass-reinforced polyester
with cutouts to allow the unit stabs

to engage the vertical bus. Snap-in
covers are available for the cutout
openings to provide total isolation
during maintenance procedures,

3 S £

Standard Isolation Barrier

When insulation and isolation of the
vertical bus is required, a labyrinth
design barrier, as shown on the next
page, is available. This barrier is
molded glass-reinforced polyester
and forms a labyrinth around the
bus bars to prevent fault propagation.
This design provides maximum
protection against phase-to-phase
insulation breakdown. Thermal
efficiency is maintained by a close
tolerance fit between the bus bars
and the barrier which minimizes air
pockets. The labyrinth barrier is
standard for Advantage MCCs.

TD04300007E
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Standard Isolation Barrier Rear View

An automatic shutter mechanism

is standard with the labyrinth barrier
to provide complete isolation of the
vertical bus. The shutter moves auto-
matically to cover the stab openings
when a unit is removed. This provides
maintenance personnel with maxi-
mum protection since the vertical
bus is never exposed. As the unit is
reinserted in the compartment, the
shutter moves sideways to uncover
the stab openings in the barrier.

x

Labyrinth Barrier with
Automatic Shutter Mechanism

Horizontal Bus

Horizontal Bus

The main horizontal bus provides
3-phase power distribution from the
incoming line or primary disconnect
device to each vertical structure in the
motor control center. The bus bars are
mounted in a vertical plane, edge to
edge. This mounting produces an
exceptionally strong assembly, able to
withstand high fault current stresses.

Standard horizontal bus bracing is
65,000 A rms symmetrical amperes.
Optional bracing is available at
100,000 A rms. Bus braces are molded
from high strength glass-reinforced
polyester material which is non-
tracking and impervious to moisture
and other adverse atmospheric
operating conditions.

The main horizontal bus is rated at
600 A as standard with ratings of 800,
1200, 1400, 1600, 2000, 2500 and

3200 A optionally available. Tin-plated
copper bus bars are supplied as
standard. Silver-plated copper is

also available.

Note: 3200 A horizontal bus available in
NEMA 1A enclosure only and 65°C rise
above 40°C ambient only.

The horizontal main bus is isolated
from the top horizontal wireway
compartment by an isolation barrier.
This two-piece steel barrier extends to
the full width of each vertical structure.
The two-piece design allows access to
bus connections without the removal
of the entire barrier, for added mainte-
nance convenience. The bus bar layout
permits front access to all bus con-
nections. This allows maintenance
personnel to make splices and check
splice bolt torques from the front of
the structure.

Neutral Assemblies

Neutral Bus (Bottom)

For 3-phase 4-wire applications, a
neutral landing pad is provided as
standard. This is a 100% rated neutral.
As an option, half or fully rated neutral
bus can be supplied in the bottom of
the entire MCC.

Ground Bus

Ground Bus (Top)

Copper ground bus, rated 300 A
1/4-inch by 1-inch (6.4 mm by 25.4
mm) is supplied as standard. Mount-
ing is across the top of each vertical
structure in the horizontal wireway.
The bus can also be mounted across
the bottom when the bottom 9 inches
(228.6 mm) are not occupied by units
or master terminal blocks. A 1/4-inch
by 2-inch (6.4 mm by 50.8 mm) copper
ground bus rated 600 A is optional.

An optional 300 A vertical tin-plated
only copper ground bus is available.
Located in the vertical wireway, it
provides direct starter unit grounding.

For more information visit: www.cutler-hammer.eaton.com
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Units

General

Motor starter units are combination
type employing a linestarter and a
disconnect device of proven capability.
The disconnect device can be a motor
circuit protector, circuit breaker or
fusible switch. The Cutler-Hammer
Type HMCP motor circuit protector

is furnished as standard.

All starters through NEMA Size 5
are a drawout design except Size 5
electromechanical reduced voltage.

All dimensions and ratings in the
following tables are based on
NEMA B, 1800 RPM motors.

The HMCP and starter combination
has a 65,000 rms symmetrical ampere
short circuit current rating as standard
at 480 V. Starter units are available
with optional 100,000 A short circuit
current rating. Series C thermal-
magnetic circuit breakers (65 kAIC,

or optional 100 kAIC) for starter units
are also available.

Freedom and Advantage starters meet
or exceed |IEC 947-4 Type |l testing with
R and J fuses. Additionally, Advantage
is Type Il listed with Cutler-Hammer
motor circuit protector disconnects.

The fusible switch disconnect device
is the Type K. It is a quick-make, quick-
break, visible blade switch with fuse
clips for use with current-limiting or
dual element, rejection type, NEMA
Class J or R fuses. Rejection fuse clips
for Class RK-5 fuses are standard.
Fuses are not included as standard.

Both breaker and fuse selection must

take into consideration the total short

circuit capacity of the system to which
the control center is connected.

Typical starter units available include
the following:

m Full voltage, non-reversing.

m Full voltage, reversing.

® Two-speed, single winding and
two winding.

Reduced voltage, autotransformer,
closed transition.

Reduced voltage, wye delta.
Reduced voltage, part winding.
Reduced voltage, solid state.

= Adjustable frequency drives.

Each starter includes a stainless steel
corrosion-resistant safety ground clip
that makes connection before the

power stabs engage the vertical bus.

Units — Freedom Starter

Freedom — FVINR Starter

Freedom Series 2100 starter units

are equipped with Cutler-Hammer
Freedom starters and contactors
NEMA sizes 1 through 5. Size 6 and

7 starters are A200 type. These contac-
tors have been successfully applied

in thousands of the most demanding
industrial applications. Overload pro-
tection is provided by a 3-pole adjust-
able ambient compensated, bi-metallic
thermal overload relay. The overload
relay also provides single-phase sensi-
tivity and isolated alarm contact. An
insulated hand reset button extends
through the compartment door.

Units — Advantage Starter

Advantage — FVINR Starter

Advantage starter units are equipped
with Cutler-Hammer Advantage
starters NEMA sizes 1 through 6.
Introduced in 1991, the Advantage
starter has been successfully applied
in the most demanding industrial
applications. Utilizing microprocessor
control, the Advantage starter affords
phase unbalance protection, ground
fault protection, more accurate motor
overload protection, discrete pickup
and dropout voitages and inherent
coil surge protection. Additionally,
motor running data and starter status
are available through PowerNet and
DeviceNet communications systems.

Units — ac Drives

Adjustable Frequency Drive

Adjustable Frequency Drives are
available from .5 hp to 1100 hp for
control of standard ac motors in
processes that benefit from the ability
to change motor speed. Use of
Inverter Duty motors is recommended.
Controllers are available to handle
constant torque applications, such as
conveyors and crushers, and variable
torque applications, such as fans and
pumps. Control schemes are available
for volts/Hz, open loop vector and
closed loop vector models. SV9000
drive units include as standard: line
reactors and a door mounted keypad.
Units up to 150 hp VT have a standard
output reactor for V/dT filtering. AF91
drive units include as standard: a line
reactor, viewing window for drive
display, and an output filter. All drive
structures are bus connected which
allows for expansion of the MCC on
both sides of the structure. A wide
range of AFD features and options

are available to meet the requirements
of most applications. AFDs are avail-
able in NEMA 1A,

TD04300007E
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Units — Solid-State
Reduced Voltage Starters

IT. SSRV Starter Unit

IT. SSRV Starters are designed to reduce
the inrush current to a motor during
starting and limit the amount of avail-
able starting torque, thus reducing
mechanical wear and utility demand
requirements. The amount of starting
current is field adjustable to match the
specific requirements of all applications.

Cutler-Hammer IT. SSRV Controllers
are available with a wide variety of
standard features: Kick start, soft stop,
phase loss and stall protection. IT. Solid-
State Reduced Voltage Starters are 30 -
70% smaller than competitive designs.

Typical applications include convey-
ors, compressors, machine tools,
pumps and fans.

Units — dc Starters

dc Starter Unit

UL listed dec MCCs use combination
circuit breaker dc starters suitable for
motor starting duty only. Using Cutler-
Hammer Type ME dc definite purpose
contactors, all dc starters are suitable
for up to 250 Vdc and have a 22 kA
withstand rating. Class 135 starting
resistors for reduced voltage starters are
sized for 200% starting current. Typical
applications include emergency lube oil
pumps, emergency seal oil pumps and
emergency turning gear motors.

Feeder Tap Units

Dual Feeder Tap Unit

Feeder tap units may contain either
circuit breakers or fusible switches.
Drawout breaker units include the
fixed trip Type HFD, single or dual
mounted in ratings through 150 A and
the interchangeable trip Types HJD
and HKD single mounted through

250 A and 400 A respectively. Larger
Series C® circuit breakers with ratings
to 2500 A are fixed mounted.

Fusible feeder tap units utilize the
Cutler-Hammer Type K visible blade
disconnect switch. Fused switches are
mounted in drawout units through
400 A with 30 and 60 A ratings avail-
able in dual mountings. Fixed mounted
switch ratings of 600 A and 800 A are
also available.

All switches are supplied with fuse
clips for use with current-limiting or
dual-element rejection type. Types of
fuses include Class J, R or L.

Stab Assembly

Plug-in Unit Bus Stabs

A tin-plated copper alloy stab incor-
porates the ultimate in mechanical
simplicity to provide precise control
of contact pressure on the bus. This
ensures a positive connection yet
permits easy unit insertion and
withdrawal. Self-aligning stabs are
mounted in a glass-reinforced plastic
insulation block which totally shrouds
each stab and absolutely ensures
positive alignment of the stabs with
the vertical bus. The insulation block is
also an integral part of the phase-to-
phase isolation system. Power wiring

is welded to the stabs and is totally
contained within the unit enclosure.
This means the vertical bus compart-
ment is completely free of wiring for
maximum safety and reliability.

Stab assemblies are accurately
matched to the electrical requirements
of each individual unit and are pro-
vided in 60, 150, 300 or 400 A ratings.

Handle Mechanism

Circuit Breaker Handle Mechanism

The handle mechanism is designed to
provide a high mechanical leverage so
that little effort is required to operate
any device.

The standard handle mechanism is a
vertical motion type device with four
positions; ON, OFF, TRIPPED and RESET.
Only circuit breaker types have tripped
and reset positions. It is securely
mounted to the front of the unit and
mechanically connected to the breaker
or fusible switch, eliminating alignment
problems. It provides a positive indica-
tion of the breaker or switch position,
even with the door open.

Unit Insertion Interlock

For more information visit: www.cutler-hammer.eaton.com
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The handle and exterior front panel are
molded from the same plastic material
as the device panel. A textured surface
preserves the appearance. The ON
position indicator is at the top and is

a bright red. The OFF/RESET position
is at the bottom and is bright green.
The TRIP position, a bright yellow, is
in the middle, between the ON and OFF
position. All position indicator colors
contrast with the black background and
are highly visible even at considerable
distances. The operating handle is
designed for rugged duty and solid
operator feel.

Padlocking Bar

The handle mechanism provides
several safety features:

m In the ON position, an interlock
prevents the unit door from being
opened. A door interlock defeater
screw located above the handle
is provided to enable authorized
maintenance personnel access to
the units when required.

m With the unit door open and the
operating handle in the ON position,
an interlock slides into a slot in the
divider pan above and prevents
removal of the unit. This same inter-
lock prevents insertion of the unit
unless the handle mechanism is in the
OFF position. The interlock also pre-
vents the operating handle from being
turned on with the unit door open.

m To ensure that units are not energized
accidentally or by unauthorized per-
sonnel, the handle mechanism can
be padliocked in the OFF position.
Sufficient space is available for a
maximum of three padlocks. Where
critical processes are involved and
to prevent unauthorized shutdown,
the handle mechanism can be
modified to enable padlocking in
the ON position.

Device Panel

e

Advantage Device Panel with
ACM and Metering Module

The device panel can accommodate

up to six 1-3/16-inch (30.2 mm) Cutler-
Hammer 10250T type pilot devices such
as oiltight pushbuttons, indicating lights,
selector switches and miniature meters.

Molded into the panel is a knockout for
each device location. This facilitates the
future addition of devices to the panel.

The device panel is hinged on a
horizontal pivot tube extending across
the front of the unit. With the unit door
open, loosening two captive retaining
screws at the top of the panel and
sliding it 1/2-inch {12.7 mm) left, per-
mits it to swing down. This provides
ready access to the rear of the panel
and increased accessibility to the

unit interior.

Nameplates

Unit nameplates are engraved with
3/16-inch (4.8 mm) high white lettering
on a black background. They are heat
and crack resistant to eliminate the
need for replacement. Nameplates
are mounted with stainless steel
self-tapping screws.

Unit Wrapper

Plug-in Unit Wrapper

The unit wrapper is fabricated of
14-gauge steel. After fabrication, it

is cleaned and given a rust inhibiting
phosphatizing treatment. The finish on
a unit wrapper is a baked Munsel No.
N9.43/0.21B, 0.23 white. This is highly
durable finish, gloss-white in color to
increase visibility within the unit and
facilitate wiring and maintenance
procedures.

The unit wrapper consists of a three-
sided rugged steel shell including

the mounting base for the unit compo-
nents. The smallest unit measures
13-3/4 inches (349.3 mm) wide, 8 inches
(203.2 mm) deep and 6 inches (152.4
mm) high. Units increase in 6-inch
(152.4 mm) increments to a maximum
height of 72 inches (1828.8 mm).

The unit wrapper is designed to
provide ample space for cable entry
from the wireway to the unit.

TD04300007E

For more information visit: www.cutler-hammer.eaton.com




Technical Data

Page 10 Effective: December 2002

Low Voltage
Motor Control Centers
(ac/dc)

E-T-N | Cutler-Hammer

The unit wrapper has four mounting
points, two on each side, which support
the unit in the structure. They engage
guide rails located near the top of each
unit space. This mounting point guide
rail system produces minimum friction
and allows units to be inserted and
withdrawn easily. The guide rails also
give precise alignment to the unit for
accurate stabbing on the vertical bus.

Unit Wrapper Latch

At the top center of the unit wrapper
is a quarter-turn latch which securely
holds the unit in the compartment. The
latch can only be engaged when the
stabs are fully mated with the vertical
bus. Upon release of the latch, the unit
can be partially withdrawn such that
the stabs disengage from the vertical
bus. In this position, the latch can be
re-engaged to prevent the unit from
being returned to the fully stabbed
position or from being removed from
the structure. The latch can be pad-
locked in this position to ensure that
the stabs remain disengaged during
maintenance.

Unit Maintenance

Plug-in Unit Maintenance

The three-piece unit wrapper design
facilitates easy work bench mainte-
nance. When removed from the MCC,
the unit top/side barrier assembly
can easily be swiveled up and back
for complete access to components
and wiring.

Terminal Blocks

A side mounted, seven-circuit,
latching pull-apart terminal block is
standard on units with NEMA Type B
or C wiring. This industrial grade
Cutler-Hammer MCC terminal block
provides solid electrical connections
while conserving space and making
installation and maintenance easier.

Terminal blocks are mounted in knock-
outs on the vertical wireway side of
the unit housing affording greater
access to the unit compartment and
interior components. The two-piece
terminal block snap-locks together to
ensure permanent circuit continuity.
To aid installation and wiring checks,
the terminal marking strips for both
sides of the terminal block are fully
visible from the front of the starter
compartment.

Side Mounted — Latched
Pull-Apart Terminal Block

Heavy-duty saddle wire terminals are
of the resilient collar design which
eliminates loose connections caused
by expansion and contracting of the
conductor as the current is switched
on and off. This unique design main-
tains constant pressure as the wire
expands and contracts. This 600 V,
30 A rated terminal block will accept
12 AWG stripped wires as well as ring
or spade wire lugs. All terminal block
conductors are fully shielded for
added safety and cleanliness.

A 12-inch (304.8 mm) high (2X-space)
starter unit accommodates up to three
side-mounted terminal blocks provid-
ing a maximum of 21 points. Larger
units accommodate two additional
7-point terminal blocks for every
additional 6 inches (152.4 mm)
1X-space of unit height. The 6-inch
(152.4 mm) compact starter unit uses
a 9-point pull-apart terminal block
which is installed zlong the top front
of the starter unit.

Control wiring within each starter
compartment consists of 16 AWG
control wire for Freedom 2100 Series
MCCs and 14 AWG wire for Advantage
2100 Series MCCs. Rated 105°C, the
flame-retardant, thermoplastic insu-
lated wire is red. Power wiring is black
and sized to carry the maximum full
load current of the starter unit.

Front Rail Mounted Terminal Blocks

For special applications, other types of
rail mounted terminal blocks are also
available. They are installed horizon-
tally at the bottom front of the starter
unit. Refer to the Cutler-Hammer busi-
ness for terminal block types available
and space restrictions.

Unit Doors

12-inch (304.8 mm) Unit Door

Unit doors are formed of 14-gauge
steel with a 1/2-inch (12.7 mm) flange
on all four sides. The flange adds rigid-
ity to the door and provides a surface
to contain door gasketing. Cutouts are
made in the door as required to accom-
modate the operating handle and
device panel. The doors are cleaned,
phosphatized and given a finish of
gray, baked on enamel ANSI 61.

The doors will open 115° opposite

to the wireway doors permitting
optimum access to the unit compart-
ment. The doors are mounted on
removable concealed pin hinges. This
permits quick removal of any door in
a vertical structure without disturbing
adjacent doors.

Doors 2X and larger are held closed
with a minimum of two quarter-turn
indicating type fasteners. They
securely hold the door in the closed
position, yet allow quick and easy
access to the unit when required.
The fasteners provide a visual indica-
tion of the latched position. The head
slot of the fastener is designed to
prevent screwdriver slippage.

For more information visit: www.cutler-hammer.eaton.com
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Spring-Loaded Unit Door 1/4 Turn Latch

Options

Starter and feeder tap units can be
modified to meet a variety of specifica-
tion requirements. Some typical com-
ponents which can be added include:
control power transformers with two
primary and one secondary control
fuses, control relays, CEP7 or 1Q 500
(solid-state overload) relays, ground
fault relays, current transformers,
extra electrical interlocks, push-
buttons, selector switches, indicating
lights, circuit breaker shunt trip or
undervoltage release and auxiliary
switches. In most cases, one of these
modifications does not increase
starter unit size.

Additional Equipment

In addition to motor starter and feeder
units, additional equipment can be
supplied including the following:

m Single-phase dry-type distribution
transformers in ratings of .5, .75, 1,
1.5, 2, 3,5, 7.5, 10, 15, 20, 25, 30
and 45 kVA.

m 3-phase dry-type distribution trans-
formers in ratings of 9, 15, 25, 30
and 45 kVA.

m Lighting panelboards with up to 42
circuits with either plug-in branch
breakers or bolt-on branch breakers,
120/240V, 120/208 V or 480 V, single-
or 3-phase.

m Current limiting reactors with ohmic
values of .01, .015, .02 and .025,
and ampere ratings of 600, 800,
1000 and 1200.

m Metering equipment including the
1Q family of solid-state power

monitors, voltmeters and ammeters.

m PLC and DCS I/O racks.

m [T. family of solid-state reduced
voltage starters.

m AF91 and SV3000 adjustable
frequency controllers.

m Active Harmonic Correction Units.

® Transient Voltage Surge Suppres-
sion (TVSS) units.

Size 4, 5 and 6 vacuum starters
and contactors.

Power factor correction capacitors.
Automatic transfer switches.
DeviceNet Communications.
PowerNet Communications.

PanelMate industrial Operator
Interface.

m Industrial PCs.

Control and Load Terminations

For NEMA Type A wiring each unit

is assembled and devices interwired.
Terminal blocks are not supplied and
control and load wiring is internal to
the unit.

For NEMA Type B wiring, control wires
are terminated at blocks within the
unit. Refer to the discussion of units
for types of terminal blocks available.

For NEMA Type C-S wiring, control,
and size 1 and 2 starter load wires are
extended from the unit terminal blocks
to master terminal blocks located at
the top or bottom of each vertical
structure.

The mounting location of the master
terminal block in front mounted only
structures is in the existing horizontal
wireway space at the top or at the bot-
tom as shown above. When mounting
is made in an incoming line section,
12 inches (304.8 mm) of unit space
must be used. When mounting is
made in the rear of back-to-back
mounted structures, 6 inches (152.4
mm) of unit space must be used at
the bottom and 12 inches (304.8 mm)
at the top.

Master terminal blocks are rack
mounted to permit removal of entire
assembly for ease of wiring during
installation and maintenance.

For NEMA Type C-M wiring control
and size 1 and 2 starter load wires are
extended from the unit terminal blocks
to master terminal blocks located in a
separate marshaling structure.

Incoming Line

Incoming line cables entering the
MCC from either the top or bottom can
be easily terminated onto main lugs
or connected to a main disconnect.
All incoming line sections comply
with NEC wiring bending require-
ments as adopted by UL.

Main Lugs Only (MLO)

Up to 1200 A rated horizontal bus,
cables, up to four per phase, are termi-
nated on crimp or screw lugs mounted
on adapters solidly bolted to fully rated
vertical bus. Top entry cables are
terminated at the top of the MCC and
bottom entry cables are conveniently
terminated near the bottom. Table 77
shows spacing requirements for various
cable configurations. MLO termina-
tion for 1600, 2000, 2500 and 3200 A
requires a full vertical section.

Note: 3200 A main lugs only available in
NEMA 1A enclosure only and 65°C rise
above 40°C ambient only.

Main Disconnects

Incoming cables may also be easily
terminated on a main circuit breaker
or fused switch. A variety of molded
case or encased circuit breakers

are available. Tables 55 through

60 show spacing requirements

for various main devices.

TD04300007E
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Metering Communications — PowerNet Communications — DeviceNet

1Q Analyzer

The Cutler-Hammer 1Q family of
metering and power monitors includes:

1Q 100 cost-effective electronic power
meter provides 3-phase display for L-L,
L-N voltage, current.

1Q 320 microprocessor-based 3-phase
power monitor displays phase currents,
voltage, L-L, L-N, power-real and appar-
ent, power factor, frequency, energy:
watthours, VAR hours, VA hours.

1Q 200 includes all of the functions of
the 1Q 320 Meter. The door mounted

display is smaller, making the 1Q 200

ideal for use on individual starter and
drive units.

1Q DP-4000 includes all of the func-
tions of the 1Q 320 plus THD readings
for voltage and current. Additionally,
the 1Q 4130 includes contact inputs
and outputs. This device is ideal for
incoming line monitoring.

1Q Analyzer provides extensive meter-
ing, power quality analysis, remote
input monitoring, control relaying,
analog input/outputs, and is communi-
cations capable. A display provides the
flexibility of exhibiting large characters
with high visibility and small charac-
ters for detailed descriptions.

These 1Q power monitors each contain
their own voltage power pack for
systems up to 600 V. Therefore,
separate potential transformers are
not required. Either two or three
separate current transformers must
be used. All IQ power monitors are
communications capable. Refer to
Section 3 of the Cutler-Hammer
Consulting Application Guide,

13th Edition for further details.

Central Monitoring Unit

The Advantage MCC is available with
the PowerNet communications network.
PowerNet network capable devices, such
as Advantage starters, the 1Q family of
metering devices, addressable relays,
energy sentinels and many others, can
be connected together with one twisted
pair PowerNet communications net-
work. Advantage starters may be
controlled and monitored from remote
locations. 3-phase motor running cur-
rent, control voltage, elapsed time, start
count and overload status information
is available on the network.

Central Monitoring Unit (CMU) For
Advantage MCCs, a Central Monitoring
Unit can be installed to provide central-
ized motor monitoring for an entire
MCC. Using a PowerNet communica-
tions network, all Advantage starters
with WPONI network modules are
serially connected to the CMU via one
shielded twisted pair network. At the
CMU, motor running data as well as
start/stop and overload status can be
conveniently monitored.

Parameters Displayed
m Monitored values:
0 Device description
0 la. Ig. Ic currents
o Control voltage
3 Present time, date
O Resettable operation unit
0 Run time, hours
m Trip data — current values and
cause of trip.
m Set points:
0 Device size
OL trip current setting (FLA setting)
OL trip class
Ground fault protection — ON/OFF

Phase loss/unbalance
protection — ON/OFF

0 Reset mode — Auto/Manual
Frequency

oo oou

DeviceNet Wiring
Freedom and Advantage MCCs are
available with DeviceNet Communica-
tions. DeviceNet is a device level open
communication network linking
DeviceNet capable control products,
such as Advantage Starters, Freedom
Starters, Adjustable Frequency Drives,
PanelMate® 1700 Series and operator
interfaces, DN50 I/O blocks, IT. soft
starters and iPCs. These products are
prewired in the MCC with DeviceNet
cable. Available control and monitor-
ing features of Advantage Starters
and SV3000 drives include:

m ON/OFF control.

m Control voltage.

m Trip reset.

Trip indication.

Cause of trip.

Thermal capacity.

3-phase or average motor current.
Various drive parameters.

m Overload warning.

Available control and monitoring
features of Freedom Starters and IT.
Solid State Reduced Voltage include:

m ON/OFF control.

m Overload trip indication.
m RUN status.

m Disconnect status.

The DeviceNet specification is con-
trolled by the Open Device Vendors
Association (ODVA). The DeviceNet
system can be controlled from:

m iPC (industrial personal computer)
PC-based control software.

m DeviceNet scanner cards
designed for leading PLC and
DCS systems.

For more infarmation visit: www.cutler-hammer.eaton.com
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Harmonic Correction

Source
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Typical CT
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Alternate CT
Placement
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C 3TV

Harmanic
Correction
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Figure 1. Clean Control Center Installation Diagram

The Clean Control Center utilizes a
harmonic correction unit to provide
harmonic cancellation directly on the
Motor Control Center Horizontal Bus.
The harmonic correction unit senses the
load current and injects into the ac lines
a synthesized waveform that is inverted
compared to the remaining signal. The
result is a clean waveform as seen by
the upstream electrical system. Single or
multiple harmonic correction units may
be applied within a Clean Control Center
providing an economical solution to
excessive harmonics due to ac drives or
other non-linear loads. Use of the Clean
Control Center will provide compliance
to the most stringent 5% Total Demand
Distortion (TDD) requirements of IEEE
519. Clean Control Center assemblies
include a 24-inch (609.6 mm) wide MCC
structure, Active Harmonic Correction
Unit, Current Transformers and a
doormounted digital interface panel.

PLCs

Programmable Controllers can be
mounted in Freedom Series 2100

and Advantage MCCs in a wide variety
of configurations. Popular mounting
configurations include small PLCs unit
mounted to replace relays, medium
sized PLCs with /O for control of an MCC
lineup, and remote I/O drops mounted in
an MCC and connected to the main CPU
via coaxial cable. Due to the flexibility of
PLCs and the wide variety of applications
and configurations, the Freedom Series
2100 and Advantage MCCs are designed
to meet the mounting requirements

of most applications.

Motor Protection

The CEP7 Solid-State Overload Relay
offers improved motor protection due
to high repeat accuracy and fast reaction
times to phase failures. The state-of-the-
art microelectronics design permits the
choice of relays with different trip classes
(Class 10, 20) to accom-modate motors
with a variety of application needs.

The CEP7 Solid-State overload is avail-
able on all starter sizes. (Size 5 and up
utilize CTs with the overload relay.)
Key features include:

m Phase loss

Phase imbalance

Wide adjustment range
Low energy usage
Reduced heat

The MP-3000 Motor Overload Relay

is a microprocessor-based relay which
provides superior motor protection
for critical process motors. Standard
protective features provided in the MP-
3000 include: 12t with programmable
locked rotor protection, instantaneous
overcurrent, ground fault, underload,
jam, phase loss/unbalance/reversal,
limit starts/hr, alarm and trip modes
and capability to utilize RTDs for motor
protection. Functions are user pro-
grammed via a data entry and display
panel mounted in the door of the
Freedom Series 2100. Alarm and

Trip contacts are provided for remote
indication. In addition, the MP-3000
will have the capability for remote
monitoring via a communications
port. The ultimate in motor protection
is available in the MP-3000 and the
Series 2100 MCC.

TVSS (Clipper Surge Protection)

TVSS (Clipper Power System) with
Circuit Breaker Disconnect

Visor Series TVSS Units feature
advanced Thermodynamic Fusing
Technology and Intelligent Monitor
Options in 12, 18-inch space factors.
All TVSS units (100 — 500 kA) meet

UL 449, 2nd edition and UL 1283.
Internal fuse protection is up to 200 KAIC.

Standard MCC offering includes
SuperVisor Monitoring Display with
power quality meter for volts, sag,
swell, outage, transient counter, Form
C contact, alarm enable and disable.

Additional Services

Startup Assistance

To ensure complete customer satisfac-
tion and to expedite equipment startup
for Motor Control Centers, this service
provides a factory-trained representa-
tive at the job-site during equipment
energization. This service is provided on
a fixed price basis. In addition to factory
directed startup, the standard equip-
ment warranty is extended for a period
of 24 months. This service is especially
beneficial when solid-state equipment
is incorporated within the MCC due to
the flexibility in adjusting solid-state
equipment for each application.

Maintenance and Operational Training

A full range of Training and Operational
Training programs are available for

all types of MCC mounted equipment.
In addition, Preventative Maintenance
programs are available to ensure years
of trouble-free operation.

Seismic Qualification

Seismic testing has been completed
for Freedom and Advantage MCCs.
Freedom and Advantage MCCs are
qualified for UBC® Seismic Zones 1
and 2, IBC and CBC without modifica-
tion. For Seismic Zones 3 and 4,
additional end plates are required.

Note: Contact the Cutler-Hammer business
for availability of seismically qualified MCC.

Retrofits

Existing installations can many times
benefit from some of the “new” tech-
nology equipment available in today's
MCCs. The Cutler-Hammer business
offers a full range of retrofit capabili-
ties to upgrade existing MCC lineups.
Examples include: vacuum contac-
tors, reduced voltage solid-state
starters, solid-state metering and
solid-state overload protection.
Starter retrofit kits for selective
competitor MCCs are also available.
Consult factory for availability.

TD04300007E
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Table 1. Short Circuit Ratings for Motor Control (480 Volt)

Short Circuit Combination Starter Solid-State Adjustable
Protective Device FV and RV (kA) Reduced Voltage Frequency Drives
HMCP Motor Circuit Protector (Standard Rating) 65 65 65

HMCP Motor Circuit Protector (Optional Rating) 100 100 100

MCCB Molded Case Circuit Breaker {Standard Rating) 65 65 65

MCCB Molded Case Circuit Breaker (Optional Rating) 100 — 100

Fusible Switch 100 100 100

Table 2. Combination Starters with Series C Motor Circuit Protectors or Molded Case Circuit Breakers — Dimensions in Inches (mm)
Motor Circuit Protector Ratings are suitable for both NEMA Design B and NEMA Design E (high efficiency) motors. Per NEC,

the motor circuit protectors may be adjusted to 17X motor FLA.

NEMA Maximum Horsepower HMCP MCCB Freedom Advantage
Size Frame © Frame @ Unit Size Unit Size
208V [240v [380V [480V [600V Inches (mm) [ X space [ Inches (mm) [ X space
Full Voltage Non-Reversing Type F206 Type W206
6(152.4) ® 1X@® 6(152.4) @ IX®
HFD/FDC 12 (304.8) @ 2X® 12(304.8)@® 2X®
1 7.5 75 10 10 10 150 HFD/FDC 18 (457.2) 3X 18 (457.2) 3X
6(152.4) @ X®
HFD/FDC 12(304.8) @ 2X® 12(304.8|® 2X®
2 10 15 25 25 25 150 HFD/FDC 18 (457.2) 3X 18 (457.2) 3X
HFD/FDC 12(304.8)® 2X®
HFD/FDC 18(457.2) ® 3X® 18(457.2)® 3X®
3 25 30 50 50 50 150 HFD/FDC 24 (609.6) aX 24 (609.6) 4ax
HFD/FDC 12 (304.8) ® 2X
HFD/FDC 18 (457.2) @® 3X® 18 (457.2) ©® 3X®
4 40 50 75 100 100 150 HJD/JDC 24 (609.6) ® aX 24 (609.6) ® 4X
50 60 100 125 150 250 HJD/JDC
5 75 100 150 200 200 600 HKD/KDC 36 (914.4) 6X 36 (914.4) 6X
25 100 250 300 400 600 HLDADC @ 48 (1219.2) 8X 42 (1066.8) 7X®
6 150 350 =
200 300 400 — 1200 HND 72 (1828.8) @ 12X 60 (1524.0) 10X
7 — 300 — 600 600 1200 HND 72(1828.8)® 12X 72 (1828.8) @ 12X
Full Voltage Non-Reversing — Dual Unit ® Type F246 Type W246
1 7.5 7.5 10 10 10 150 HFD/FDC 18 (457.2) 3X 18 {457.2) 3X
2 10 15 25 25 25 150 HFD/FDC 18 (457.2) 3X 18 (457.2) 3X
Full Voltage Reversing Type F216 Type W216
18(457.2) ® 3X® 18(457.2)® 3X®
1 5 75 10 10 10 150 HFD/FDC 24 (609.6) 4x 24 (608.6) ax
18(457.2) ® 3X® 18(457.2)® 3X®
2 10 15 25 25 25 150 HFD/FDC 24 (609.6) 4x 24 (609.6) ax
3 25 30 50 50 50 150 HFD/FDC 24 (609.6) @ ax 24 (609.6) ® 6X
4 40 50 75 100 100 150 HJD/JDC 30 (762.0)® 5X 30 (762.0/ ® 5X
50 60 100 125 150 250 HJD/JDC 10X
5 75 100 150 200 200 600 HKD/KDC 60 (1524.0) 10X 60 (1524.0)
125 100 250 300 400 600 HLD/LDC 72(1828.8) @ 12X 72 (1828.8) 12X
6 150 200 300 400 — 1200 HND @ 72(1828.8) @ 12X @ 72(1828.8)® 12X®
@ Standard Combination Starter Units with HMCP Magnetic Only disconnect have short circuit ratings of 65,000 amperes at 480 volts.
Optional HMCP combination starter units are available with 100,000 amperes at 480 volts.
@ Optional Combination Starter Units with Thermal-Magnetic breaker disconnects are available with either 65,000 amperes or
100,000 amperes at 480 volts.
@ Maximum of (3) pilot devices, {2) auxiliary contacts; 100 VA CPT maximum. Standard lugs only.
@ 12-inch (304.8 mm)/2X unit is standard.
® 18-inch (457.2 mm)/3X unit is standard.
® Minimum 30-inch (762.0 mm) space needed with Thermal-Magnetic Circuit Breaker.
@ Requires 28-inch (711.2 mm) wide structure.
@® Limited options. Two starter units share common door.
® 30-inch (762.0 mm) space needed for Thermal-Magnetic Circuit Breaker.
® For top entry, 8X space required.
@ 1200A HMCP frame available in 11X 66-inch (1676.4 mm).
@ Requires 36-inch (914.4 mm) wide structure.
® Requires 2B-inch (711.2 mm) wide structure.
Note: For HMCP continuous ampere ratings by Motor hp, see Table 81 on Page 39.
For more information visit www.cutler-hammer.eaton.com TD04300007E



E;T.N ‘ clj“er_Hammer Low VOItage TEChnlcal Data
Motor Control Centers Effective: December 2002 Page 15
(ac/dc)
Table 2. Combination Starters with Series C Motor Circuit Protectors or Molded Case Circuit Breakers (Continued)
NEMA Maximum Horsepower HMCP MCCB Freedom Advantage
Size Frame © Frame @ Unit Size Unit Size
208V [240V [380V [480V [600V Inches (mm) | X Space | Inches (mm) X Space
Two-Speed One Winding, Constant/Variable Torque Type F346 Type W946
1 7.5 7.6 10 10 10 150 HFD/FDC 24 (609.6) ® 4x 24 (609.6) ® 4x
2 10 15 25 25 25 150 HFD/FDC 24(609.6) ® 4X 24 (609.6) @ 4x
3 25 30 50 50 50 150 HJD/JDC 36(914.4) @@ B6X 36 (914.4) @@ 6X
4 40 50 75 100 100 150 HJD/DC 36(914.4) 0@ 6X 36(914.4) B® 6X
50 60 100 125 150 250 HJDAJDC
5 75 100 150 200 200 400 HKD/KDC 72(1828.8)® 12X 72(1828.8) ® 12X
Two-Speed Two Winding, Constant/Variable Torque Type F356 Type W3956
1 7.5 75 10 10 10 150 HFD/FDC 24 (609.6) ax 24 (609.6)® 4X
z 10 15 25 25 25 150 HFD/FDC 24 (609.6) ax 24 (609.6)® 4X
3 25 30 50 50 50 150 HFD/FDC 30(762.0) 5X 30(762.0)® 5X
30 40 60 75 100 150 HFD/FDC 30(762.0) 5X 30(762.0) @ 5X
4 40 50 75 100 == 250 HJD/JDC 30(762.0) ® 5X 30(762.0)® 5X
50 60 100 125 150 250 HJD/JDC
] 75 100 150 200 200 400 HKD/KDC 72(1828.8)® 12X 72(1828.8)® 12X
Reduced Voltage Autotransformer Type F606 Type W606
2 10 15 25 25 25 150 HFD/FDC 36(914.4) 6X 36 (814.4) 6X
3 25 30 50 50 50 150 HFD/FDC 48 (1219.2) 8X 54 (1371.6) 9x
4 30 50 75 100 100 150 HJD/JDC 54 (1371.6) 9x 54 (1371.6) 9x
50 60 100 125 150 250 HJD/DC
5 75 100 150 200 200 400 HKD/KDC 72(1828.8) 12X 72(1828.8) 12X
6 150 200 300 400 400 600 HLD/LDC 72(1828.8) @ 12X 72 (1828.8) @ 12X
7 — 300 — 600 600 1200 HND 72(1828.8) @ 12X 72(1828.8) @ 12X
Reduced Voltage Part Winding Type F706 Type W706
1PW 10 10 15 15 15 150 HFD/FDC 24 (609.6) ax 24 (609.6) ® 4X
2PW 20 25 40 40 40 150 HFD/FDC 24 (609.6) ax 24(609.6)® aX
3PW 40 50 75 75 75 150 HFD/FDC 30 (762.0) 5X 30(762.0)® 5X
—_ — — 100 125 150 HFD/FDC
60 60 125 150 150 250 HJD/JDC
4PW 75 75 150 —_ - 400 HKD/KDC 36(9814.4) ® 6X 36(914.4)® 6X
100 125 — 250 300 400 HKD/KDC
5PW 150 150 250 3560 350 600 HLD/LDC 72 (1828.8) @ 12X 72(1828.8)® 12X
Reduced Voltage Wye Delta Open Transition Type F806 Type W806
2YD 20 25 40 40 40 150 HFD/FDC 30(762.0) 5X 30 ({762.0) 5X
30 40 75 75 75 150 HFD/FDC
3YD 40 50 — — — 250 HJD/JDC 42 (1066.8) 7X 42 (1066.8) TX
60 75 125 150 150 250 HJD/AJDC
4YD - — 150 —_ — 400 HKD/KDC 48(1219.2) 8X 42 (1066.8) 7X
100 125 200 250 300 400 HKD/KDC
5YD 150 150 250 300 -_— 600 HLD/LDC 72(1828.8)@ 12X 72(1828.8) @ 12X
Reduced Voltage Wye Delta Closed Transition Type FB96 Type W89
2YD 20 25 40 40 40 150 HFD/FDC 42 (1066.8) 7X 42 (1066.8) 7X
3YD 40 50 — — — 250 HFD/FDC 54(1371.6) 9X 54 (1371.6) 9Xx
60 75 125 150 150 250 HJD/AJDC
4YD — — 150 - — 400 HKD/KDC 60 (1524.0) 10X 60 (1524.0) 10X
100 125 200 250 300 400 HKD/KDC
5YD 150 150 250 300 — 600 HLD/LDC 72(1828.8) @ 12X 72(1828.8) @ 12X

© Standard Combination Starter Units with HMCP Magnetic Only disconnect have short circuit ratings of 65,000 amperes at 480 volts.

Optional HMCP combination starter units are available with 100,000 amperes at 480 volts.

®

100,000 amperes at 480 volts.

® @

Breaker.

=06 @

Requires 28-inch (711.2 mm) wide structure.
36-inch (914.4 mm) space needed for Thermal-Magnetic Circuit Breaker.
Reguires 21-inch (533.4 mm) deep, 28-inch (711.2 mm) wide structure.

For starting speed disconnect, add 6-inch (152.4 mm) space.

Add 6-inch (152.4 mm) space for low speed disconnect.
) 42-inch (1066.8 mm) space needed with Thermal-Magnetic Circuit Breaker. 48-inch {1219.2 mm) space needed with Thermal-Magnetic Circuit

Optional Combination Starter Units with Thermal-Magnetic breaker disconnects are available with either 65,000 amperes or

TD04300007E
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(ac/dc)
Intelligent Technologies /T. Solid-State Motor Service Factor (SF) Effect on /T. Starter Selection
Reduced Voltage Starter — HMCP m A 1.0 service factor motor may draw up to 1.00 x full load
The IT. solid-state reduced voltage starter uses SCRs when amperes.
starting and a low impedance run circuit during operation. m A 1.15 service factor motor may draw up to 1.15 x full load
The IT. solid-state starter has five 24 Vdc inputs and two amperes. (15% more current.)
relay outputs. IT. soft start units include a disconnect, starter, m IT. starters are current rated devices. In some cases, a larger
24 Vdc power supply and 100 VA CPT. IT. SSRV starter must be supplied for 1.15 SF motors. See the

maximum horsepower chart below.
Table 3. Standard Duty Ratings — Motor Circuit Protector Disconnect

Ampere IT. Width | Maximum Horsepower or (kW) HMCP/ Unit Size
Rating (mm) 208 V 240V 380 V 480 V 600 V MccB Inches
1.05SF [1.0SF | 1.15SF [1.0SF |1.15SF [1.0SF |1.15SF [1.0SF |1.155F |1.0SF | rame s
HMCP ©
37 65 10 10 10 10 15 18.5 20 25 30 30 100 12
66 15 20 20 20 30 30 40 50 50 60 100 (304.8)
105 110 30 30 30 40 45 55 60 75 75 100 150 18
135 a0 40 40 50 — — 75 100 100 125 150 (457.2)
135 — — — — 55 75 — — — — 250
180 200 = — 60 60 = — = — 150 150 250 36
180 50 60 — - 75 90 125 150 - s 400 (914.4)
240 60 75 75 75 110 132 150 200 200 200 400
304 75 100 100 100 200 250 250 300 400
304 — — — — 132 160 — — — — 600
360 290 125 125 125 150 160 200 —_ — 300 350 600 54
420 150 150 — — 200 220 300 350 350 450 600 (1371.6)
500 — — 150 200 250 250 350 400 450 500 600
650 290 200 200 200 250 315 375 450 500 600 600 1200 72
720 200 250 250 300 23 — 500 600 600 700 1200 (1828.8)
850 — — 300 350 375 500 600 700 700 900 1200
1000 290 = — 350 400 500 560 700 800 900 1000 2000 72@3
(1828.8)
Thermal-Magnetic Circuit Breaker Disconnect ©
37 65 10 10 10 10 15 185 20 25 30 30 150 12
66 15 20 20 20 30 30 40 50 50 60 150 (304.8)
105 110 30 30 30 40 45 55 60 75 75 100 150 18
135 40 40 40 50 55 75 75 100 100 125 225 (457.2)
180 200 — — — — — — — — 150 150 250 36
180 50 60 60 60 75 90 125 150 — ey 250 (914.4)
240 60 75 75 75 110 132 150 200 200 200 400
304 75 100 100 100 132 160 - - — — 400
304 i — — — — — 200 250 250 300 600
360 290 125 125 125 150 160 200 — . 300 350 600 72
420 150 150 — — 200 220 300 350 350 450 600 (1828.8)
500 — — 150 200 250 250 350 400 450 500 600
650 290 200 200 — — == — 450 500 600 600 800 72
650 — = 200 250 315 375 — — — — 1200 (1828.8)
720 200 250 250 300 — - 500 600 600 700 1200
850 - — 300 350 375 500 600 700 700 900 1200
1000 290 — — 350 400 500 560 700 800 900 1000 2000 72E®
(1828.8)

@ Standard duty ampere rating. See rating chart below.

@ 28-inch {711.2 mm) wide structure.

& Bottom exit only. Top exit unit is 24 inches (609.6 mm) wide (rear is unusable).
Note: Most motors used in industrial applications are 1.15 Service Factor (SF).

Table 4. Option Sizing — Dimensions in Inches (mm) Table 5. Control Options
IT. Width Disconnect Starter | Option Unit Structure Extra 50 VA Control Power Transformer @&
{mm) Type Size Size © Width 24 Vdc Control ©®
Isolating Contactor Line or Load MOV Protection @
Pump Control Option @
65 HMCP, MCCB | 1,23 | 24 (603.6) 20 (508.0) - s o®
110 HMCP MCCB | 3.4 36 (314.4) 20 (508.0) DeV|co:eNe1 Co'mmumcatxons.Mudule @
110 HMCP, MCCB | 5 54 (1371.6) 20 (508.0) @ Option fits in standard unit space.
200 HMCP, MCCB | 5,6 72 (1828.8) 20 (508.0) ® Option adds 6 inches (1X) to 37 and 66 ampere units.
290 HMCP, MCCB | 6 72(1828.8) 32(812.8) i
290 HMCP, MCCB | 7 72 (1828.8) 48 (1219.2) Table 6. Standard Duty Ratings
Bypass Starter Ramp Current % Ramp Time Starts l Similar to
65 HMCP, MCCB [ 1,23 | 24 (609.6) 20 (508.0) of FLA Per Hour | Starting Method
110 HMCP, MCCB | 3,4 36 (914.4) 20 (508.0) 300% 30 Seconds 3 Soft Start
110 HMCP, MCCB | 5 54 (1371.6) 20 (508.0) 500% 10 Seconds 3 Full Voltage
200 HMCP,. MCCB | 5,6 72 (1828.8) 24 (609.6) 350% 20 Seconds 3 Wye Delta
290 HMCP, MCCB | 6 72(1828.8) 32(812.8) 480% 20 Seconds 2 80% RVAT
290 HMCP, MCCB | 7 72 (1828.8) 48(1219.2) 290% %0 Secdnds. |3 55 RVAT
Note: Unit size includes space for IT, starter and option. 300% 20 Seconds 4 50% RVAT

For more information visit: www.cutler-hammer.eaton.com TD04300007E
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IT06 — Intelligent Technologies /T. Solid-State

Reduced Voltage Starter — HMCP

The IT. solid-state reduced voltage starter uses SCRs when
starting and a low impedance run circuit during operation.
The IT. solid-state starter has five 24 Vdc inputs and two

Motor Service Factor (SF) Effect on /T. Starter Selection
m A 1.0 service factor motor may draw up to 1.00 x full load
amperes.

m A 1.15 service factor motor may draw up to 1.15 x full load
amperes. (15% more current.)

relay outputs. IT. soft start units include a disconnect, starter,
24 Vdc power supply and 100 VA CPT.

m [T, starters are current rated devices. In some cases, a larger
IT. SSRV starter must be supplied for 1.15 SF motors. See the
maximum horsepower chart below.

Table 7. Severe Duty Ratings — Motor Circuit Protector Disconnect

Ampere IT. Width | Maximum Horsepower or (kW) HMCP/ Unit Size
Rating {mm) 208 V 240V 380 V 480 V 600 V mcce Inches
115SF [10SF |1.15SF [1.0SF |1.15SF [10SF |1.155F [10SF |115sF [1osF | e |™™
HMCP ©
22 65 5 5 5 7 T:D 1 10 15 15 20 100 12
42 10 10 10 15 185 22 25 30 30 40 100 (304.8)
65 110 15 20 20 20 22 30 40 50 50 60 100 18
80 —_— — — = 37 37 —_ = -— — 100 (457.2)
80 20 25 25 30 — — 50 60 60 75 150
115 200 30 40 30 40 55 55 75 75 100 100 150 36
150 — — 50 50 — — 100 100 — — 150 (914.4)
150 40 50 — = 55 75 == — 125 150 250
192 — e — — 90 90 —_ — - — 250
192 50 60 60 75 —_ — 125 125 150 200 400
240 290 60 75 == — 110 132 150 200 —_ == 400 54
305 75 100 100 100 132 160 200 250 250 300 400 (1371.6)
365 100 125 125 150 160 200 250 300 300 350 600
420 125 150 = = 200 220 300 350 350 450 600
480 — e 150 200 220 250 350 400 450 500 600
525 290 — - = — — — 350 450 — s 600 72
(1828.8)
600 —_ —_ - —_ — — 450 500 500 600 1200 7203
(1828.8)
Thermal-Magnetic Circuit Breaker Disconnect ©
22 65 5 5 5 7.5 7.5 1 10 15 15 20 150 12
42 10 10 10 15 185 22 25 30 30 40 150 (304.8)
65 110 15 20 20 20 22 30 40 50 50 60 225 18
80 20 25 25 30 37 37 50 60 60 75 225 (457.2)
115 200 30 40 30 40 55 55 75 75 100 100 400 36
150 40 50 50 50 55 75 100 100 125 150 400 (914.4)
192 50 60 60 75 90 90 125 150 150 200 400
240 290 60 75 — — 110 132 150 200 — — 600 54
305 75 100 100 100 132 160 200 250 250 300 800 (1371.6)
365 290 100 125 125 150 160 200 250 300 300 350 1200 72
420 125 150 — — 200 220 300 350 350 450 1200 (1828.8)
480 — = 150 200 220 250 350 400 450 500 1200
525 == — = —_— -_— — 350 450 _ == 1200
600 290 — — = —_ — — 450 500 500 600 1200 720®
{1828.8)
@ Severe duty ampere rating. See rating chart below.
@ 28-inch (711.2 mm) wide structure.
@ Bottom exit only. Top exit unit is 24 inches (609.9 mm) wide (rear is unusable).
Note: Most motors used in industrial applications are 1.15 Service Factor (SF).
Table 8. Option Sizing — Dimensions in Inches (mm) Table 9. Control Options
IT. Width Disconnect | Starter | Option Unit Structure Extra 50 VA Control Power Transformer ©®
(mm) Type Size Size ® Width 24 Vdc Control ®
Isolating Contactor Line or Load MOV Protection ®
Pump Control Option ®
65 HMCP, MCCB | 1,2,3 24 (608.6) 20 (508.0) 2 e D
110 HMCP MCCB | 2.4 36(914.4) 20 (508.0) DeviceNet Communications Module ©®
110 HMCP, MCCB | & 54 (1371.6) 20 (508.0) @ Option fits in standard unit space.
200 HMCP. MCCB | 5,6 72 (1828.8) 20 (508.0) ® QOption adds 6 inches (1X} to 37 and 66 ampere units.
290 HMCP,. MCCB | 6 72(1828.8) 32(812.8)
290 HMCP, MCCB | 7 72 (1828.8) 48 (1219.2) Table 10. Severe Duty Ratings
Bypass Starter Ramp Current % Ramp Time Starts Similar to
65 HMCP, MCCB | 1,2,3 24 (609.6) [ 20 (508.0) of FLA Per Hour | Starting Method
110 HMCP, MCCB | 3.4 36(914.4) 20 (508.0)
110 HMCP, MCCB | 5 54 (1371.6) 20 (508.0) 450% 30 Seconds 4 Soft Start
200 HMCP, MCCB |56 | 72(1828.8) 24(609.6) P 10 Seconds 1D £ull Nojtage
290 HMCP, MCCB | 6 72 (1828.8) 32 (812.8) G g5 bacohcs: | = b el
290 HMCP, MCCB | 7 72(1828.8) 48(1219.2) 480% 25 Seconds 4 80% RVAT
we e N 390% 40 Seconds 4 65% RVAT
Note: Unit size includes space for IT. starter and option. 30032 60 Seconds 4 50%‘: RVAT
TD04300007E For more information visit: www.cutler-hammer.eaton.com
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Table 11. Combination Starters with Fusible Switches — Dimensions in Inches (mm)
NEMA Maximum Horsepower Switch Freedom Advantage
Size Rating © Unit Size Unit Size
208V [240v  [380v _ [480V [600V Inches (mm) X Space Inches (mm) X Space
Full Voltage Non-Reversing — Fusible Type F204 Type W204
6(152.4)® X 6(152.4) @ X
12 (304.8) @ 2X@ 12 (304.8) @ 2X®
1 7.5 7.5 10 10 10 30 18 (457.2) 3X 18 (457.2) 3X
12 (304.8) @ 2X @ 12 (304.8) @ 2X®
2 10 15 25 25 25 60 18 (457.2) 3X 18 (457.2) 3X
3 25 30 50 50 50 100 24 (609.6) aX 24 (609.6) 4X
4 40 50 75 100 100 200 36 (914.4) 6X 36 (914.4) 6X
5 75 100 150 200 200 400® 60 (1524.0) 10X 54 (1371.6) 9x
66 (1676.4) @ 11X
6 150 200 300 400 400 600 72(1828.0)® 12X 60 (1524.0) 10X
Full Voltage Reversing — Fusible Type F214 Type W214
1 75 7.5 10 10 10 30 24 (609.6) 4X 24 (609.6) ax
2 10 15 25 25 25 60 24 (609.6) aX 24 (609.6) 4X
3 25 30 50 50 50 100 30 (762.0) 5X 30 (762.0) 5X
4 40 50 T8 100 100 200 54 (1371.6) 9X 48 (1219.2) BX
5 75 100 150 200 200 400 72(1828.0) ® 12X 72 (1828.0) ® 12X
6 150 200 300 400 400 600 72(1828.0)® 12X 72(1828.0)® 12X
Two-Speed One Winding — Fusible Type F344 Type W544
1 b Th 10 10 10 30 24 (609.6) 4X 24 (609.6) 4x
2 10 15 25 25 5 60 24 (609.6) 4X 24 (609.6) 4ax
3 25 30 — 30 50 60
25 30 50 50 50 100 36 (914.4) 6X 36 (914.4) 6X
4 = = = — 60 100
40 50 75 100 100 200 60 (1524.0) 10X 54 (1371.6) 9X
5 75 100 150 200 200 400 72 (1828.0)® 12X 72(1828.0)® 12X
Two-Speed Two Winding — Fusible Type F354 Type W954
1 7.5 75 10 10 10 30 24 (609.6) 4x 24 (609.6) 4X
2 10 15 25 25 25 60 30(762.0) 65X 24 (609.6) 4x
- — - — 30 60
25 30 50 50 50 100 30 (762.0) 5X 30 (762.0) 5X
3 A = = = 30 60
25 30 50 50 50 100 36(914.4)@ &X 36 (914.4) 6X
— — — —_ 60 100
4 40 50 75 100 100 200 54 (1371.6) ® 9x 48 (1219.2) 8X
5 75 100 150 200 200 400 72(1828.0) ® 12X 72 (1828.0) 12X
Reduced Voltage Autotransformer — Fusible Type F604 Type W604
10 15 25 25 25 60 36(914.4) 6X 36(914.4) 6X
25 30 50 50 50 100 60 (1524.0) 10X 54 (1371.6) 8XxX
40 50 75 100 100 200 72(1828.0)@ 12X 72(1828.0)® 12X
75 100 150 200 200 400 72(1828.0) ® 12X 72 (1828.0) ® 12X
150 200 300 400 400 600 72(1828.0) ® 12X 72(1828.0) ® 12X

Combination fused starter units rated 100 kAIC short circuit current.

12-inch (304.8 mm)/2X unit is standard.

Certain items in unit option Groups B and C may require additional space. See Page 27.
For bottom entry of motor cables.

For top entry of motor cables.

Requires 28-inch (711.2 mm) wide structure.

Add 6-inch (152.4 mm) space for low speed fuses.

Add 12-inch (304.8 mm) space for low speed fuses.

Bottom 24-inch (609.6 mm) space in rear is unusable.

Reguires 28-inch (711.2 mm) wide and 21-inch (533.4 mm) deep structure.
Maximum of (3) pilot devices, (2) auxiliary contacts; 100 VA CPT, standard lugs only.
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Table 11. Combination Starters with Fusible Switches (Continued)
NEMA Maximum Horsepower Switch Freedom Advantage
Size Rating © Unit Size Unit Size
208V [240V_ [380V_ [480V  [600V Inches (mm) X Space Inches (mm) | X Space
Reduced Voltage Part Winding — Fusible Type F704 Type W704
1PW 10 10 15 15 15 60 24 (609.6) 4X 24 (609.6) ax
— 15 25 30 40 60 24 (609.6) 4x 24 (609.6) ax
2PW 20 25 40 40 —_ 100 24 (609.6) ax 24 (609.6) 4x
— — —_ 50 60 100 48(1219.2) 8X 48(1219.2) 8x
3PW 40 50 75 75 75 200 48 (1219.2) 8X 48(1219.2) 8Xx
50 —_— 100 100 150 200 54 (1371.6) 9x 48 (1219.2) 8X
4PW 75 75 150 150 —_ 400 54 (1371.6) 9X 48 (1219.2) 8X
100 100 200 250 300 400
5PW 150 150 250 350 350 600 72(1828.8) @ 12X @ 72 (1828.8) @ 12X @
Reduced Voltage Wye Delta Open Transition — Fusible Type F804 Type WB04
15 15 30 40 40 60 36 (914.4) 6X
2YD 20 25 40 — — 100 36 (914.4) 6X 36 (914.4) 6X
25 30 50 60 75 100
3YD 40 50 75 75 - 200 54 (1371.6) 9X 54 (1371.6) 9X
50 60 100 125 150 200 60 (1524.0) 10X
4YD 60 75 150 150 — 400 72(1828.8) @ 12X@ 72 (1828.8) @ 12X @
100 125 200 250 300 400
5YD 150 150 250 300 — 600 72 (1828.8) @ 12X@ 72(1828.8) @ 12X @
— — — — 350 400
—_ 200 350 400 500 600
250 250 400 500 700 800 72(1828.8)® 12X ® 72(1828.8)® 12X ®
6YD 300 350 500 700 700 1200
Reduced Voltage Wye Delta Closed Transition — Fusible Type F894 Type WB94
15 15 30 a0 40 60 48(1219.2) 8X
2YD 20 25 40 — —_ 100 48(1219.2) 8X 48(1219.2) 8X
25 30 50 60 75 100
3YD 40 50 75 75 — 200 66 (1676.4) 11X 66 (1676.4) 11X
50 60 100 125 50 200 72 (1828.8) @ 12X @ 72(1828.8) @ 12X @
4YD 60 75 150 150 — 400 72 (1828.8) @ 12X @ 72 (1828.8) @ 12X @
100 125 200 250 300 400
5YD 150 150 250 300 — 600 72(1828.8)@ 12X @ 72(1828.8) @ 12X @
— — - — 350 400
— 200 350 400 500 600
6YD 250 250 400 500 700 800 72 (1828.8) @ 12X @ 72(1828.8)® 12X®
300 350 500 700 700 1200

® Combination fused starter units rated 100 kAIC short circuit current.
@ Requires 2B-inch {(711.2 mm) wide structure.
® Requires 28-inch (711.2 mm) wide and 21-inch {533.4 mm) deep section.

TD04300007E For more information visit: www.cutler-hammer.eaton.com
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Intelligent Technologies /T. Solid-State Motor Service Factor (SF) Effect on /T, Starter Selection

Reduced Voltage Starter — Fusible Switch m A 1.0 service factor motor may draw up to 1.00 x full load
The IT. solid-state reduced voltage starter uses SCRs when amperes.

starting and a low impedance run circuit during operation. m A 1.15 service factor motor may draw up to 1.15 x full load
The IT. solid-state starter has five 24 Vdc inputs and two amperes. (15% more current.)

relay outputs. IT. soft start units include a disconnect, starter,

: ices. | ,al
24 Vdc power supply and 100 VA CPT. m [T starters are current rated devices. In some cases, a larger

IT. SSRV starter must be supplied for 1.15 SF motors. See the
maximum horsepower chart below.

Table 12. Standard Duty Ratings — Fusible Disconnect ©

Ampere IT. Width | Maximum Horsepower (kW) Switch Unit Size
Rating (mm) 208 V 240 V 380 V 480 V 600 V Rating Inches
115SF |10SF | 115SF |[1.0SF_ |1.15SF [1.0SF | 1.15SF [1.0SF |1.15SF |1.0SF miemy
37 65 10 10 10 10 15 18.5 20 25 30 30 30/60 8
66 15 20 20 20 30 30 40 50 50 60 100 (457.2)
105 110 30 30 30 40 45 55 60 75 75 100 200 30
135 40 40 40 50 55 75 75 100 100 125 200 (762.0)
180 200 50 60 60 60 75 90 125 150 150 150 400 60
240 60 75 75 75 110 132 150 200 200 200 400 (1524.0)
304 - — 100 100 - - - — = = 400
304 75 100 — — 132 160 200 250 250 300 600
360 290 125 100 125 150 160 200 — — 300 350 600 72
420 - — - — 200 220 — — — — 600 (1828.8)
420 150 125 o — o — 300 350 350 450 800
500 = — 150 200 250 250 350 400 450 500 800
650 290 200 200 200 250 315 375 450 500 600 600 1200 72
720 200 250 250 300 — —_ 500 600 600 700 1200 (1828.8)
850 - — 300 350 375 500 600 700 700 900 1200
1000 290 — — 350 400 500 560 700 800 800 1000 1200 72
(1828.8)

@ Standard duty ampere rating. See rating chart below.

@ 28-inch (711.2 mm) wide structure.

® Bottom exit only. Top exit unit is 24 inches (609.6 mm) wide (rear is unusable).
Note: Most motors used in industrial applications are 1.15 Service Factor (SF).

Table 13. Control Options Table 15. Option Sizing for Isolating Contactor and Bypass Starter
P 9 YP
Extra 50 VA Control Power Transformer & IT. Width Fused Switch | Starter | Option Unit Structure Width
24 Vdc Control ® (mm) Type Size Size (Inches) @ | Inches (mm)
Line or Load MOV Protection ®
Pump Control Option ® 65 30/60/100 A 12,3 36 (914.4) 20 (508.0)
DeviceNet Communications Module @ 110 100 A 3 36 (914.4) 20 (508.0)
@ Option fits in standard unit space. il 2004 g baLlaLo) 20 (508.0)
200 400/800 A 56 72 (1828.8) 32(812.8)
C 290 600/800 A 6 72 (1828.8) 36 (914.4)
Tole v, Sramtivd Dusy futings _ 290 800/1200A |7 72(18288) | 64(16256)
I;fa;anACurrent % Berip-tinia gz:iur [ g;.:‘r‘tliar:g‘?ﬂethod ® Unit size includes space for IT. starter and option.
300% 30 Seconds 3 Soft Start
500% 10 Seconds 3 Full Voltage
350% 20 Seconds 3 Wye Delta
480% 20 Seconds 2 80% RVAT
380% 20 Seconds 3 65% RVAT
300% 20 Seconds 4 50% RVAT

For more information visit: www.cutler-hammer.eaton.com TD04300007E
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Intelligent Technologies /T. Solid-State

Reduced Voltage Starter — Fusible

The IT. solid-state reduced voltage starter uses SCRs when
starting and a low impedance run circuit during operation.
The IT. solid-state starter has five 24 Vdc inputs and two
relay outputs. IT. soft start units include a disconnect, starter,
24 Vdc power supply and 100 VA CPT.

Table 16. Severe Duty Ratings — Fusible ©

Motor Service Factor (SF) Effect on /T. Starter Selection

m A 1.0 service factor motor may draw up to 1.00 x full load
amperes.

m A 1.15 service factor motor may draw up to 1.15 x full load
amperes. (15% more current.)

m [T starters are current rated devices. In some cases, a larger
IT. SSRV starter must be supplied for 1.15 SF motors. See the
maximum horsepower chart below.

Ampere IT. Width | Maximum Horsepower (kW) Switch Unit Size
Rating (mm] 208 V 240V 380 V 480 V 575 V Rating (Inches)
1.15SF |[1.0SF |1.15SF |[1.0SF |1.15SF [1.0SF [1.15SF [1.0SF |1.155F |1.0SF

22 65 5 5 5 75 75 n 10 15 15 20 30/60 18
42 10 10 = = — — — — = (o 30/60 (457.2)
42 — = 10 15 185 22 25 30 30 40 100
65 110 15 20 20 20 22 30 40 50 50 60 200 30
80 20 25 25 30 37 37 50 60 60 75 200 (762.0)
115 200 = iz — - — = 75 75 100 100 200 60
115 30 40 30 40 55 55 100 100 — - 400 (1524.0)
150 40 50 50 50 55 75 — - 125 150 400
192 50 60 60 75 90 90 125 150 150 200 400
240 290 60 75 - — 110 132 150 200 — — 600 72
305 75 100 100 100 132 160 200 250 250 300 600 (1828.8)
365 100 125 125 150 160 200 250 300 300 350 800
420 125 150 — — 200 220 300 350 350 450 800
480 - s - - 220 250 - — — — 800
480 — = 150 200 — — 350 400 450 500 1200
525 — e — — — = 350 450 - = 1200
600 290 — — - — — — 450 500 500 600 1200 7203

Severe duty ampere rating. See rating chart below.
28-inch (711.2 mm) wide structure.

®@e o6

Bottom exit only. Top exit unit is 24 inches (609.6 mm) wide (rear is unusable).

Note: Most motors used in industrial applications are 1.15 Service factor (SF).

Table 17. Control Options

Table 19. Option Sizing for Isolating Contactor and Bypass Starter

Extra 50 VA Control Power Transformer ® IT. Width Fused Switch | Starter | Option Unit Structure
24 Vdc Control ® {mm) Type Size Size ({Inches) ® | Width (Inches)
Line or Load MOV Protection ©
Pump Control Option ©® 65 30/60/100 A 1.23 36 (914.4) 20 (508.0)
DeviceNet Communications Module @ 110 100 A 3 36 (914.4) 20 (508.0)
4 (1371. H
® Option fits in standard unit space. e, 200 A 4 54 (1371.61 204508.01
200 400/800 A 5,6 72(1828.8) 32(812.8)
% 290 600/800 A 6 72(1828.8) 36(914.4)
Table 15 Sewnce Bty Rtings 290 B0D/1200 A 7 72(1828.8) 64 (1625.6)
Ramp Current % Ramp Time Starts Similar to = I 5
of FLA P B Starting Method ® Unit size includes space for IT. starter and option.
450% 30 Seconds 4 Soft Start
500% 10 Seconds 10 Full Voltage
350% 65 Seconds 3 Wye Delta
480% 25 Seconds 4 80% RVAT
390% 40 Seconds 4 65% RVAT
300% 60 Seconds 4 50% RVAT

TD04300007E
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AF91 Adjustable Frequency Drives

Maximum motor lead length is 500 feet (152 m). Drives are dual rated CT and
VT with 150% Overload for 1 minute. Standard unit includes disconnect, 1%
line reactor, 50 VA CPT, a 1.5% output reactor, and provisions for a control relay.

Qutput reactor is not required if using an inverter duty motor.

m All AF91 units are Plug-in for 20-inch (508 mm) wide structures.
m Maximum motor lead length is 500 feet (152 m).
m Firmly connect each drive chassis to an earthed ground. Grounding conduit
does not provide adequate grounding.
m Use separate conduit for output power conductors and digital and analog
control signals. Within the MCC, care should be taken in routing power and
control wiring.

Table 20. AF91 Adjustable Frequency Drives — Dimensions in Inches (mm)

Maximum | Maximum | CB Standard Unit Space | Typical Option Space | Maximum Option Space
Hp Amperes | Type [|nches X Space | Inches X Space | Inches X Space
(mm) (mm) (mm])
460 V Application (+/- 10%)
b 1.5 HMCP | 18 (457.2) | 3(76.2) [30 (762.0) | 5(127.0) | 42(1066.8) |7 (177.8)
1 2.5 or 18{457.2) | 3(76.2) |30(762.0} |5(127.0) | 42 (1066.8) 7(177.8)
2 38 MCCB | 18 (457.2) | 3(76.2) |30(762.0) |5(127.0) |42 (1066.8) |7 (177.8)
3 55 18{457.2) | 3(76.2) |30(762.0) |5(127.0) | 42 (1066.8) 7(177.8)
5 8.6 18 (457.2) | 3(76.2) |30(762.0)} | 5(127.0) | 42(1066.8) |7 (177.8)
208/240 V Application
26 1.4 HMCP | 18 (457.2) | 3(76.2) |30(762.0) | 5(127.0) | 42 (1066.8) 7(177.8)
5 2.6 or 18 (457.2) | 3(76.2) |30(762.0) | 5(127.0) | 42(1066.8) |7 (177.8)
1 4 MCCB | 18 (457.2) | 3(76.2) |30(762.0} |5(127.0) | 42(1066.8) |7 (177.8)
2 Tl 18(457.2) | 3(76.2) |30(762.0} |5(127.0) [ 42(1066.8) |7(177.8)
3 10 18{457.2) | 3(76.2) |30(762.0} |5(127.0) |42(1066.8) |7 (177.8)
5 15.9 18{457.2) | 3(76.2) |30(762.0} | 5(127.0) |42(1066.8) |7 (177.8)

Note: 3% line reactors should be used where Power Factor Correction Capacitors are an
integral part of the MCC Line Power.

Tahle 21. AF31 Options

Description Units with
Space

Viewing Window

Qutput Contactor

Manual 3 Contactor Bypass
3 or 5% Line Reactors &
Door Mounted Keypad
Door Mounted Display
Oversized CPT

Fusible Disconnect

Line Fuses

Dual Overloads

EMI Filter

1 Control Relay 2
2 Control Relays @3
3 Control Relays ®

@ Standard unit.

@ Typical option unit.

@ Maximum option unit.

@ Only one of these options can fit in the
typical option unit.

® Three or 5% line reactors should be used
where power factor correction capacitors
are an integral part of the MCC lineup.

For more information visit: www.cutler-hammer.eaton.com
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SV3000 1 - 30 Hp at 480 V Plug-in Adjustable Frequency Drive Units

All standard units include a disconnect, an ac choke, output reactor and a
door-mounted keypad. All plug-in units have a built-in Dynamic Braking Circuit,

Table 23. Plug-in Options
[ Plug-in Options
Option Boards @

M3 frame Standard unit drives do not include a CPT. I/0 Expander ®

Note: Output reactor not included on 240 V units. Standard on 380 - 500 V drives up to Encoder Expander ®

125 hp (CT rating). Interbus S Communications @

p a)

. . ) Modbus®-RTU Communications ®

CT: Constant Torque drives are capable of producing 200% starting torque PROFIBUS® Communications ®

for 10 seconds and are rated 150% overload for one minute. Lonbus Comi A eaticng )

VT: Variable Torque drives are capable of producing 200% starting torque SDS™ Communications g
for 10 seconds and are rated 110% overload for one minute. DE""’EN;t Commitnications

. " " _ Metasys® N2 Communications @

Table 22. SV3000 Adjustable Frequency Drives — Dimensions in Inches (mm) Siemens® Apogee FLN Communications| ®

CT/VT Nominal |CB Standard | Standard | Typical Typical Maximum | Maximum Plug-in Control Relays

Amperes | Hp CT/VT | Type | Unit Unit Options Option Option Option 1 Rel o)

or (kw) |© Space Space (X) | Space & | Unit Unit Space | Unit 2 H:Igys é

Space (X) Space (X) 3 Relazs ®

200V -230V Speed Pot ®

3.6 75 HMCP | 18 (457.2) | 3X 30(762.0) |5X 36(914.4) | 6X Speed Pot and HOA Selector Switch ®

47 1 or 18 (457.2) | 3X 30 (762.0) |5X% 36(914.4) | 6X O Oatins

5.6 15 MCCB | 18 (457.2) | 3X 30 (762.0) |5X 36(914.4) | 6X P

7 2 18(457.2) | 3X 30(762.0) |5X 36(914.4) | 6X Automatic Bypass Circuit 2

Bypass Drive Test Switch @
10 3 24 (609.6) | 4X 36(914.4) |6X 42 (1066.8) | 7X =
16 5 24 (609.6) | 4X 36(914.4) |6X 42 (1066.8) | 7X 3“;*':";1829"’ “;"F:‘"‘J'W"C"T 5
22 75 24 (609.6) | 4X 36(914.4) |6X 42 (1066.8) | 7X ;?;:smlﬁ;a . TOCESS0F 5
30 10 36 (914.4) | 6X 48(1219.2) | 8X 54 (1371.6) | 9X D
43 15 36(914.4) | 6X 48(1219.2) | 8X 54 (1371.6) | 9X g"”ar']'.”c a’eak'zg Resistors g
57 20 36 (314.41| 6X 48(1219.2) | 8X 54 (1371.6) | 9X AL LR

380V - 415V Line fuses g})@

25 75 |HMCP |18 (457.21] 3X 30 (762.0) | 5X 36(914.4) | 6X Bl Pitme i

35 1.1 or 18 (457.2) | 3X 30(762.0) |5X 36 (914.4) | 6X Deduct to Remove Output Filter ®

45 15 MCCB | 18 {457.2) | 3X 30(762.0) |5X 36(914.4) | 6X KLC 2000 ft. dV/dT Filter ®

6.5 2.2 18 (457.2) | 3X 30(762.0) |5X 36 (914.4) |6X Bl it =

8 3 24 (609.6) | 4X 36(914.4) |6X 42 (1066.8) | 7X e %
10 4 24 (609.6) | 4X 36(914.4) [6X 42 (1066.8) | 7X DualOverioads
13 55 24 (609.6) | 4X 36(914.4) [6X 42 (1066.8) | 7X 3 Contactor Bypass [5G}
18 7.5 24 (609.6) | 4X 36(914.4) |6X 42 (1066.8) | 7X Soli-State Starter Bypass %
24 1 24 (609.6) | 4X 36(914.4) |6X 42 (1066.8) | 7X RWT Filter
32 5 36(914.4) | 6X 48(1219.2) | 8X 54 (1371.6) | 9X
a2 18.5 36 (914.4) | 6X 48{1219.2) | 8X 54 (1371.6) | 9X NEMA 1 o ®
48 22 36 (914.4) | 6X 48(1219.2) | 8X 54 (1371.6) | 9X NEMA 4X, Class 1, Division 2 ®

440V - 500 V @ Only one option board per drive can
lected.

25 1 HMCP [ 18 (457.2)] 3X 30 (762.0) | 5X 36(914.4) | 6X - f\‘fl - :".Icotn:wm 40y Foobsniarel rrasidiceicsn

3 15 or 18 (457.2) | 3X 30(762.0) |5X 36(914.4) | 6X o P o Yp

35 2 MCCB | 18 (457.2) | 3X 30(762.0) |5X 36(914.4) |6X _Optiounits )

5 3 18457.2) | 3X 30(762.0) |sX 36(914.4) | 6X ¢ ;h's s will fit in 3“_|“;f'ff" o

(O .

B 5 24 (609.6) | 4X 36(914.4) | 6X 42 (1066.8) | 7X Q5 . s i i b ol
1 7.5 24 (609.6) | 4X 36(914.4) |6X 42 (1066.8) | 7X 480 V Typical and maximum option units.
15 10 24[609.6) 1. 4% 86(a144) B 42(1066.8) | 7X ® All options will fit in maximum option unit
21 15 24 (609.6) | 4X 36(914.4) |6X 42 (1066.8) | 7X ! j :
27 20 36 (914.4) | 6X 48 (1219.2) | 8X 54(1371.6) | X o Dasiwln bypass eption,

! . N @ .
34 25 36 (914.4) | 6X 48(1219.2) | 8X 54(1371.6) | 8X bkt et i bythe
40 30 36 (914.4) | 6X 48 (1219.2) | 8X 54 (1371.6) | 9% Not availabie for 240V unite.

@ For fusible disconnect use typical option unit.
Note: Drive units fit into a standard 20-inch (508.0 mm) wide MCC structure.

®e

RWT is mounted at the motor. See

Section 35 of the Cutler-Hammer Consulting
Application Guide, 13th Edition for
Reflected Wave Trap (RWT).

Note: Output reactor or dV/dT filter not
required for motor lead lengths shorter than
100 feet (30.4 m) — 30 feet (9.1 m) for 2 hp
and below), or when a RWT filter is used at
the motor.

Note: Maximum motor lead length is 160
feet (48.8 m) for 1.5 hp and below, 330 feet
(100.6 m) for 2 hp and 400 feet (121.9 m) for
3 hp and larger when using a standard out-
put reactor.

Note: Motor lead lengths up to 2000 feet

(609.6 m) can be achieved by using the KLC
dv/dT filter.

TD04300007E
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SV9000 30 — 200 Hp at 480 V Non-Plug-in Adjustable Frequency Drive Units  Table 25. Non Plug-in Options

All standard units include a disconnect, a line reactor, output reactor and a door- [N‘f" Plug-in Options
mounted keypad. Standard units of 9X unit space must be located in the bottom Option Boards ©
of the MCC and there is no vertical bus in the lower 48 inches (1219.2 mm). There 1/O Expander ®
is no vertical bus for 12X units. Encoder Expander ®
Note: Output reactor not included on 200 - 240 V units, Standard on 380 - 690 V drives Interbus S Communications @®
up to 125 hp (CT rating). Modbus-RTU Communications ®
. . . PROFIBUS Communications ®
CT: Constant Torque drives are capable of producing 200% starting torque e e o ®
0, H S
for 10 s;'econds and are rated 150% overload for one minute. ' SDS Communications ®
VT: Variable Torque drives are capable of producing 200% starting torque DeviceNet Communications ®
for 10 seconds and are rated 110% overload for one minute. Metasys N2 Communications ®
Table 24. SV9000 Adjustable Frequency Drives — Dimensions in Inches (mm) Siamens Apoges FLN Communications | @
CT Nominal | VT Nominal | CB Standard Standard | Options Drive Plug-in Control Relays —
Amperes | Hp or CT | Amps | Hp or VT | Type | Unit Space | Unit Space Options 1 Relay ©
(kW) (kW) @ Space (X) Space (X) 2 Relays ®
200V 230V 3 Relays ®
Speed Pot @
— — 70 25 HMCP | 54 (1371.6) 9x 72(1828.8) | 12X :
70 25 83 | 30 or |s54(1371.6) | 89X 72(1828.8) | 12X Soaes Betand PO elarinbiey 1S
83 30 113 40 MCCB | 54 (1371.6) 9x 72(1828.8) | 12X Other Options
113 40 139 50 72(1828.8) |[12X 72 (1828.8)® | 12X Automatic Bypass Circuit )
138 50 165 60 72 (1828.8) 12X 72(1828.8) @ [ 12X Bypass Drive Test Switch @
165 60 200 75 72(1828.8) |[12X 72(1828.8) @ | 12X 7 Relay 120 V Control W/CPT ®
200 75 264 100 72(1828.8) @ | 12X 72(1828.8) @ [ 12X Isolated Signal Processor ®
380V — 415 V, 50/60Hz 3-15 PSIG Interface ®
] - - - —
pen = 60 | 30 HMCP | 54 (1371.6) | 9X 72(18288) | 12X g‘r’::,fc': ﬁ:a;:zg Basistarn @
60 30 75 37 or 54 (1371.6) 9Xx 72(1828.8) 12X :
75 37 90 45 MCCB | 54 (1371.6) 9Xx 72(1828.8) |12X Line Fuses ®
90 45 — - 54 (1371.6) 9Xx 72(1828.8) | 12X RFI Filter ®
2, T 1;3 gg :';g ::gggg; ]lg ;3 ‘:13§3-8) g) 12; Deduct to Remove Output Filter ®
/ (1828.8) @ | 12 =
150 75 180 | 90 72(1828.8) | 12X 72(1828.8) ® | 12X KHC1000:H dV/dT Filter ®
180 90 - — 72(1828.8) |12X 72(1828.8) @ | 12X Output Contactor ®
— — 210 110 72(1828.8) @ | 12X 72(1828.8) @ | 12X Dual Overloads ®
210 110 270 132 72(1828.8) ® | 12X 72(1828.8) @ | 12X 3 Contactor Bypass ®
270 132 325 160 72(1828.8) @ | 12X 72(1828.8) @ | 12X - —
325 160 410 | 200 72(1828.8) @ | 12X 72(1828.8) ® | 12X Solid-State Starter Bypass @
440V — 500 V, 50/60 Hz Dynamic Breaking Circuit ®
ot == 52 | 40 HMCP | 54 (1371.6) | 9X 72(1828.8) | 12X RWT Filter
52 40 65 50 or 54 (1371.6) 9x 72(1828.8) |12X NEMA 1 (0]
65 50 77 60 MCCB | 54 (1371.6) 9x 72{1828.8) |12X NEMA 4X, Class 1, Division 2 ®
Ll o0 i 14 5413716} 2% 121{1828.8) 12X ® Only one option board per drive can be
96 75 125|100 72(1828.8) | 12X 72(1828.8) @ | 12X selected.
w0 |1 |10 |10 B |2 |Bomeae | & Il ogtionwill fitinell s,
1 5 -8) & ®u ith i
180 150 — = 72(1826.8) @ | 12X 72 (1828.8) @ | 12X = Yemwth voessnpton,
= ® All options will fit in option unit.
— — 250 | 200 72(1828.8) 2 | 12X 72(1828.8) © | 12X @ DB resistors are to be mounted by the
260 200 320 |20 72{1828.8) @ | 12X 72(18288) @ | 12X customer external to the MCC.
525V - 690 V, 50/60 Hz @ Not available for 240 V units.
45 3 = = HMCP | 36 (914.4) 6X 72(1828.8) |12X © RWT is mounted at the motor.
— — 7.5 5 or 36 (914.4) 6X 72 (1828.8) 12X Note: Output reactor or dV/dT filter not
75 5 10 75 MCCB | 36 (914.4) B6X 72 (1828.8) 12X required for motor lead lengths shorter than
10 7.5 14 10 36(914.4) 6X 72(1828.8) |[12X 100 feet (30.4 m) — 30 feet (9.1 m) for 2 hp
14 10 19 15 36 (914.4) EX 72 (1828.8) 12X and below), or when a RWT filter is used at
19 15 23 20 36(914.4) 6X 72(1828.8) |[12X the motor.
23 20 26 25 36 (914.4) BX 72 (1828.8) 12X Note: Maximum motor lead length is 160
26 25 35 30 36(914.4) 6X 72(1828.8) | 12X feet (48.8 m) for 1.5 hp and below, 330 feet
35 30 42 40 54 (1371.6) 9x 72 (1828.8) 12X (100.6 m) for 2 hp and 400 feet (121.9 m) for
42 40 52 50 54 (1371.6) 9Xx 72(1828.8) 12X 3 hp and larger when using a standard out-
52 50 62 60 54 (1371.6) 9x 72(1828.8) 12X put reactor.
62 60 25 54 (1371.6) X 72(1828.8) 12X Note: Motor lead lengths up to 2000 feet
o - 85 75 72(1828.8) @ | 12X 72(1828.8) @ | 12X (609.6 m) can be achieved by using the KLC
85 75 100 | 100 72(1828.8) @ | 12X 72(1828.8) @ | 12X dv/dT filter.
100 100 122|125 72 (1828.8) @ | 12X 72(1828.8) ® | 12X ) . . .
122 125 145 | 150 72(1828.8) @ | 12X 72(1828.8) @ | 12X Note: Fusible units take aption-unit space.
145 150 _ _ 72 (1828.8) @ | 12X 72 (1828.8) @ | 12X Not all options will fitin fusible units.
© Drives with Fusible disconnects require drive with option space.
@ 28-inch (711.2 mm) wide, 21-inch (533.4 mm) deep enclosure with bolt-in panel.
@ All options will fit in option unit.
@ 40-inch wide {1016.0 mm), 21-inch (533.4 mm) deep enclosure with bolt-in panel.

For more information visit: www.cutler-hammer.eaton.com TD04300007E
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SV9000 200 — 1100 Hp at 480 V Multi-Structure Adjustable Frequency Drive Units

All standard units include a disconnect, a line reactor, and a door-mounted keypad.
Disconnect and drive unit are in separate structures, structures are mechanically
interlocked. Structures have no vertical bus. These drives are bottom exit only.

CT: Constant Torque drives are capable of producing 200% starting torque

for 10 seconds and are rated 150% overload for one minute.

VT: Variable Torque drives are capable of producing 200% starting torque

for 10 seconds and are rated 110% overload for one minute.

Table 26. SV9000 Adjustable Frequency Drives — Dimensions in Inches (mm)

CcT Nominal | VT Nominal | CB Standard Standard | Options Drive
Amperes | Hp or CT | Amperes | Hp or VT | Type | Unit Space | Unit Space Options
(kW) (kW) 9] Space (X) Space (X)
380V -415V
410 (200) 510 (250) MCCB | 72 (1828.8) @ | 12X 72(1828.8)@ | 12X
510 (250) 580 {315) 72(1828.8) @ | 12X 72(1828.8)® | 12X
600 (315) 750 {400) 72(1828.8) @ | 12X ® 12X
750 {400) 840 {500) 72(1828.8) @ | 12X ® 12X
840 (500) 1050 {630) 72(1828.8) ® | 12X ® 12X
1050 {630) 1270 {710) 72(1828.8)® | 12X — —
1270 {710) 1330 (800) 72(1828.8)® | 12X - —
1330 {800) 1460 {900) 72(1828.8) ® | 12X — —_
1460 {900) St - 72(1828.8) ® | 12X -
1600 (1000) — _ 72(1828.8)® | 12X —
440V - 480 V
320 250 400 300 MCCB | 72 (1828.8) @ | 12X 72(1828.8)@ | 12X
400 300 460 400 72(1828.8) @ | 12X 72(1828.8) @ | 12X
480 400 600 500 72(1828.8) ® | 12X ® 12X
600 500 672 600 72(1828.8) @ | 12X ® 12X
700 600 880 700 72(1828.8) @ | 12X ® 12X
880 700 1020 800 72(1828.8) 12X — —
1020 800 1070 900 72(1828.8) ® | 12X — —
1070 900 1200 1000 72(1828.8)® | 12X - —
1200 1000 — — 72(1828.8)® | 12X — —
1300 1100 _ —_— 72(1828.8) ® | 12X — —
500 - 575V
— — 222 200 MCCB | 72 (1828.8) @ | 12X 72(1828.8)@ | 12X
222 200 287 250 72(1828.8) @ | 12X 72(1828.8) @ | 12X
287 250 325 300 72(1828.8) @ | 12X ® 12X
325 300 400 400 72(1828.8) @ | 12X ® 12X
400 400 490 500 72(1828.8) @ | 12X ® 12X
490 500 620 600 72(1828.8)® | 12X — —
620 600 700 700 72(1828.8) ® | 12X — —
700 700 — - 72(1828.8) ® | 12X — —
780 800 — —_ 72(1828.8) ® | 12X — —

® ®6

®

[ORC]

Drives with fusible disconnects require drive with option space.
60-inch {15624.0 mm) wide unit. Drive is in a 40-inch (1016.0 mm) wide structure and discon-
nect is in a 20-inch (508.0 mm) wide structure.

80-inch (2032.0 mm) wide unit. Drive is in a 40-inch (1016.0 mm) wide structure and discon-
nect is in a 40-inch (1016.0 mm) wide structure.

68-inch (1727.2 mm) wide unit. Drive is in a 48-inch (1219.2 mm) wide structure and discon-
nect is in a 20-inch (508.0 mm) wide structure.

Contact factory for sizing.
116-inch (2946.4 mm) wide unit. 96-inch (2438.4 mm) drive is in (2) 48-inch (1219.2 mm) wide

structures, disconnect is in a 20-inch (508.0 mm) wide structure.

® 100-inch (2540.0 mm} wide unit. 80-inch (2032.0 mm) drive is in (2) 40-inch (1016.0 mm) wide
structures, disconnect is in a 20-inch (508.0 mm) wide structure.

Table 27. Multi-Structure Options
J Options
Option Boards ®

/O Expander ®
Encoder Expander ®
Interbus S Communications ®
Modbus-RTU Communications ®
PROFIBUS Communications ®
Lonbus Communications ®
SDS Communications ®
DeviceNet Communications ®
Metasys N2 Communications @
Siemens Apogee FLN Communications |®
Plug-in Control Relays
1 Relay ®
2 Relays ®
3 Relays ®
Other Options
Automatic Bypass Circuit @
Bypass Drive Test Switch @
7 Relay 120 V Interface Board w/CPT ®
Isolated Signal Processor @
3-15 PSIG Interface @
Dynamic Breaking Resistors @
Graphics Keypad O]
Line Fuses (o)
RFI Filter @
KLC 1000 ft. dV/dT Filter @
QOutput Contactor @
3 Contactor Bypass @
Dynamic Breaking Circuit ®
RWT Filter
NEMA 1 ®
NEMA 4X, Class 1, Division 2 ®

® Only one option board per drive can
be selected.
® This option will fit in all units.
@ Use with bypass option.
@ All options will fit in Option unit.
@ DB resistors are to be mounted by the
customer external to the MCC.
& Consult factory for sizing and availability.
@ dV/dT filter not available 700 hp and above.
® RWT is mounted at the motor. See
Section 35 of the Cutler-Hammer Consulting
Application Guide, 13th Edition for
Reflected Wave Trap (RWT).
Note: Output reactor or dV/dT filter not
required for motor lead lengths shorter than
100 feet (30.4 m) — 30 feet (9.1 m) for 2 hp
and below), or when a RWT filter is used at
the motor.

Note: Maximum motor lead length is 160
feet (48.8 m) for 1.5 hp and below, 330 feet
(100.6 m) for 2 hp and 400 feet (121.9 m) for
3 hp and larger when using a standard out-
put reactor.

Note: Motor lead lengths up to 2000 feet
(609.6 m) can be achieved by using the KLC
dVv/dT filter.

Note: Fusible units take option unit space.
Not all options will fit in fusible units.

TD04300007
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Unit Options for ac Combination Starters, ac Drives

Option Group A
Table 28. Wiring Class

[ Description

NEMA Class IA®
NEMA Class IC

NEMA Class 1IB
NEMA Class IIC
NEMA Class IS (Includes 1B wiring and 2B schematics)

@ Control Terminal Blocks and Device Panels not included with
NEMA 1A wiring.

Table 29. 100 kA Circuit Breaker Starter Interrupting Capacity

I Starter Type Vohtage ]
Starters with HMCPs 480
Starters with Thermal Magnetic Circuit Breakers 480
Starters with HMCPs 600 @
Starters with Thermal Magnetic Circuit Breakers 600 @

@ Current Limiter Attachments are used. Add 6 inches (152.4 mm) to
all size 3 and 4 starters.

Table 30. Control Circuit Transformers — Typical Sizing ®

1 Starter Size

1, 2(100 VA) — Includes extra 50 VA
3, 4 (150 VA) — Includes extra 50 VA
5, 6 (250 VA) — Includes extra 50 VA

Table 34. Internal Circuit Breaker Options
{ Description

Alarm Contact

Auxiliary TNO - 1INC
Auxiliary 2NO - 2NC

120 Volts Shunt Trip
50°C (Thermal Magnetic)

Table 35. Terminal Blocks

| Description

Side Mounted
(Will accept stripped wire or ring/spade
wire lug —14 AWG wire maximum)

Front Rail - Pressure Connector Additional 6-inch (152.4 mm)
Front Rail - Pull Apart space required for Freedom
Front Rail — Utility/Accepts ring wire lug. | Starters Size 1-4

Table 36. Control Wire Options
[ Description

#16 AWG (standard)
#14 AWG
Wire Markers

Spade Wire Terminals

Ring Wire Terminals ®
Wiring to Common CPT

SIS Power Wire — Substitution

SIS Control Wire - Substitution
Starter Class 2 Interwiring/Per Wire

Extra 50 VA, Size 1, 2
Extra 100 VA, Size 3, 4
Extra 150 VA, Size 5, 6

@ Refer to Table 79 for actual ratings.
Note: Price includes 1 secondary and 2 primary fuses.

Table 31. Control Circuit Fusing

i Description

Control Fuse and Auxiliary Switch
Control Fuse
Blown Fuse Indicator

Note: Required in accordance with NEC for all starter units with

control wiring external to the MCC. See NEC, General for exceptions.

Table 32. Motor Starter Auxiliary Contacts

l Description I
1NO or 1INC (Size 1-4) Maximum of eight on each contactor ®
1NO or 1NC (Size 5-6) Maximum of four on each contactor

® Freedom Starter control terminals only available with spade wire
terminals.

Table 37. Miscellaneous Options

LDescriptiorl

Mini Ammeter and CT ®
Mini Voltmeter
Mini Elapsed Time Meter

Panel Elapsed Time Meter @
Operations Counter

Wiring Diagram on Door
Coil Surge Suppressor

CT for Remote Metering (Requires additional 6-inch (152.4 mm) space)
Heater Packs Installed

Device Labels

Blank Device Panels

@® May add 6 inches (152.4 mm) to unit size. Consult factory.
@ May add 6 inches {152.4 mm). Consult factory.

Table 38. Vacuum Contactors in Lieu of Air Break

@ Maximum of 4 per contactor on multi-contactor starters and
6-inch (152.4 mm)} units.

Table 33. Interlock for Switch or Breaker Operator

| Description

1NO - 1NC
2NO - 2NC

Note: For use when control circuit is fed from an external source.

l Starter Type

FVNR

FVR, 2S2W, PW

RVAT, 251W, YD-Open
YD-Closed

Table 39. Ground Fault Protection — Instantaneous or Adjustable
| Description J

Earth Leakage Breakers Size 1-4 All require additional
Earth Leakage Breakers Size 5 6-inch (152.4 mm) space
GRT1 Size 1-4

GRT1 Size 5-6

For more information visit: www.cutler-hammer.eaton.com TD04300007E
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Table 40. Power Fuses — R, J Type Option Group C
| Ampere Rating Devices may require extra unit space.
30 Table 46. Monitoring Relays
60
100 (Type of Relay
200 D60LA Current Sensing — Additional
400 Voltage Price Includes 1 PT 6-inch (152.4 mm)
600 Transducer space required
; . ac Current 0-5AThru0-100A
Table 41. Power Factor Capacitor Options Sensors 0-50A Thru 0-300 A
[Description ] with CTs @ 0-300 AThru0-600 A
ac Current Transducer, 4 - 20 All Ratings
[ Blown Power Fuse Indicator (Set of 3-1 Per Phase} T mA, Self-powered with CTs @

Table 42. Current Limiter Attachment for HMCP

Phase Monitoring Relay — 3-Phase
Watt Transducer, 4 — 20 mA, Self-powered CTs @

[ Description J
Size 1-2 —
Size 3 Requires additional 6-inch {152.4 mm) space
Size 4 Requires additional 6-inch (152.4 mm) space
Option Group B

Devices may require extra unit space.

Table 43. Timing Relays

IType of Relay IMounting ]
Solid-State Timer Panel
Pneumatic — AGASTAT Panel On or Off Delay
24 Hour Motor Timer Panel
7 Day Timer Panel

Repeat Cycle Timer Door or Panel

Table 44. Control Relays
[ Number of Poles

[vee |

2-Pole General Purpose Type D7 Socket Relay
4-Pole N300 Fixed Contacts
2-Pole Type AR Machine Tool Relays
4-Pole N600 Convertible Contacts
6-Pole
8-Pole

10-Pole

2-Pole Type M — D26 Relays

3-Pole N600 Convertible Contacts

4-Pole

6-Pole @

8-Pole @

@ The 6- and 8-pole units can be provided with 4 additional non-
convertible NO contacts.

Table 45. Alternators

{ Description

Panel (Additional 6-inch (152.4 mm) space
required on size 1s and size 2s)

2-Circuit Alternator
3-Circuit Alternator

@ Loop powered devices — requires 24 Vdc power source which is
typically provided in the PLC.

@ Does not require separate 24 Vdc power source. Suitable for powering
analog meters.

Table 47. Extra Bi-Metallic Overload Relay — Type C306

| Description

Size 1 — 32 Amperes Overioad Relay
Size 2 — 75 Amperes Overload Relay
Size 3 — 100 Amperes Overload Relay
Size 4 — 144 Amperes Overload Relay

Option Group D
Devices may require extra unit space.

Table 48. Solid-State Overload Relays
I Description _l

CEP7 Solid-State Overload
MP-3000 Motor Protector
MP-3000 RTD Module

1Q 500 Relay @

1Q 500M Load Protection ©®8®

@ Requires thermal-magnetic disconnect.
® Includes LAM, JAM, ULM functions with 2 dry contacts.
® Requires a 120 V source.

@ Size 4 starters require an additional 6-inch (152.4 mm) {1X) space.
When used with CEP7 Solid-State Overload.

TD04300007E

For more information visit: www.cutler-hammer.eaton.com




Technical Data Low Voltage E-T-N | Cutler-Hammer
Page 28 Effective: December 2002 Motor Control Centers .

(ac/dc)

Option Group E Option Group F
Tahle 49. Oiltight Pushbuttons, Lights, Selector Switches Options for 6-inch Starter Units
| Device | Device Type | u Control terminal blocks are 300 volt rated and are limited
Pushbuttons 10250T O@ ‘to 12 points maximum.
1 Unit m Standard VA control transformer only.
2 Unit
3 Unit Table 50. Oiltight Pushbuttons, Lights, Selector Switches
Selector Switches E Device I Device Type J
2 Position
3 Position Pushbuttons E22®
4 Position 1 Unit
Key Operated Adder 2 Unit
Pilot Lights 3 Unit
Standard XFMR 6 Volt Bulb Selector Switches
Standard XFMR LED Bulb 2 Position
Push to Test XFMR 6 Volt Bulb 3 Position
Push to Test LED Bulb 4 Position
Pushbuttons E30 O@ Key Operated Adder
1 Unit Pilot Lights
2 Unit Standard XFMR 6 Volt Bulb
3 Unit Standard XFMR LED Bulb
Selector Switches Push to Test XFMR 6 Volt Bulb
2 Position Push to Test LED Bulb
3 Position ® On 6-inch (152.4 mm) starter units, pilot devices are limited to
4 Position (3) E22 devices.
Key Operated Adder
Pilot Lights
Standard XFMR 6 Volt Bulb
Standard XFMR LED Bulb
Push to Test XFMR 6 Volt Bulb
Push to Test LED Bulb

@ Maximum 2 devices per starter in dual units.
® Maximum of 6 devices without increasing compartment space.

For mare information visit: www.cutler-hammer.eaton.com TD04300007E
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Cutler-Hammer dc Motor Control Center

UL listed dc MCCs use combination circuit breaker dc starters suitable for motor
starting duty only. Using Cutler-Hammer type ME dc definite purpose contactors,
all dc starters are suitable for up to 250 Vdc and have a 22 kA withstand rating.
Class 135 starting resistors for reduced voltage starters are sized for 200% starting
current. Typical applications include emergency lube oil pumps, emergency seal
oil pumps and emergency turning gear motors.

Table 51. Cutler-Hammer dc Motor Control Center —
HCMP or Thermal Magnetic Circuit Breaker

dc Starters Interr- Hp MCCB | Unit X
HMCP or upting Size © Space
Thermal Magnetic Circuit Breaker Capacity 125 Vde | 250 Vde Inches (mm)
Full Voltage Non-Reversing Size 1 [ 3 5 150 30 (762.0) 5X
Full Voltage Reversing Size 1 2ZHRAIC 36 (914.4) 6X
Reduced Voltage Non-Reversing Size 2 5 10 30(762.0)@ |5X
Reduced Voltage Non-Reversing Size 3 10 20 42 (1066.8)@ | 7X
Reduced Voltage Non-Reversing Size 4 20 40 250 48(1219.2) |8X
@

@ Not available in NEMA 3R enclosures.

@ 21-inch (533.4 mm) deep structure required. Rear is unusable.

Table 52. Cutler-Hammer dc Motor Control Center —

Model K Fused Switch (RK5 Fuses not Included)
dc Starters @ Hp Switch | Unit @ X
Model K Fused Switch 125 Vde | 250 Vde | Size Size Space
(RK5 Fuses not Included) Inches (mm)
Full Voltage Non-Reversing Size 1 3 5 30A | 36(914.4) 6X
Full Voltage Reversing Size 1 42 (1066.8) 7X
Reduced Voltage Non-Reversing Size 2 5 10 60A |48(1219.2)®| 8X
Reduced Voltage Non-Reversing Size 3 10 20 100A 60 (1524.0) | 10X
Reduced Voltage Non-Reversing Size 4 20 40 200A |[72(1828.8)® 12X

@ Fused switch units are not UL listed.
@ Not available in NEMA 3R enclosures.
® 21-inch {533.4 mm) deep structure required. Rear is unusable.

Table 53. Options

400% Starting Torque Resistors
Ammeter and dc Shunt. Starter Mounted
Ammeter and dc Shunt. Incoming Line ®
Negative Side Line Contactor

Negative Overload Relay

Shunt Field Discharge Resistor

® Add 2X space.

Table 54. Standards

200% Starting Torque Resistors

MME dc Contactors

Positive Side Contactor and Overload Relay Only

Bus Systems for dc Motor Control Centers are 2-phase. The B-phase Bus Bar is Removed
Reduced Voltage Starters include NEMA Class 135 Edgewound Power Resistors

MCC Plug-in Combination dc Starters

UL 845 Listed

TD04300007E For more information visit: www.cutler-hammer.eaton.com
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Table 55. Incoming Line and Feeder Circuit Breakers — Molded Case Circuit Breakers — Dimensions in Inches (mm)

Frames reflect standard circuit breakers. Unit spacings shown include sufficient space to terminate cables on any standard
breaker lug. If cable sizes exceed those listed, add 12-inch (304.8 mm) space for lug adapters.

Frame Circuit Breaker Interrupting Capacity (kAIC) Main Unit Size Maximum Cable Size
Size Frame 240 V 480 V 575 V Inches X Space See circuit breaker terminal data for variations.
(Amperes) (mm)
150 HFD 100 65 25 18 (457.2) 3X 4/0 (1 per Phase)
FDC 100 100 35
225 HFD 100 100 35 18 (457.2) 3X 4/0 (1 per Phase)
FDC 100 100 35
250 HJD 100 65 35 30(762.0) 5X 350 kemil (1 per Phase)
JDC 100 100 35
400 HKD 100 65 25 30 (762.0) 5X 250 kemil (2 per Phase) or
KDC 100 100 50 500 kemil (1 per Phase)
CHKD® 100 65 25
CKDC @ 100 100 50
600 HLD 100 65 35 24 (609.6) @@ 4X 500 kcmil (2 per Phase)
LDC 100 100 50
CHLD @& 100 65 35 24 (609.6) @® ax 500 kcmil (2 per Phase)
CLDC ©® 100 100 50
800 HMDL 100 65 35 30(762.0)® 5X 750 kemil (3 per Phase)
CHMDL ®® 100 65 35 48(1219.2) ® 8X 750 kemil (3 per Phase)
NDC 100 100 50 42 (1066.8) @ X 750 kemil (3 per Phase)
CHND @ 100 65 35 72 (1828.8) 12X 750 kemil (3 per Phase)
CNDC® 100 100 50
1200 HND ® 100 65 35 42 (1066.8) @ X 750 kemil (3 per Phase)
NDC® 100 100 50
CHND O® 100 65 35 72(1828.8) 12X 750 kemil (3 per Phase)
CNDC 0@ 100 100 50
2000 RD® 100 65 50 72(1828.8) ® 12X 750 kemil (6 per Phase)
RDC® 100 100 65
CRD® 100 65 50
CRDC® 100 100 65
2500 RD 100 65 50 72 (1828.8) ®@ 12X 750 kemil (6 per Phase)
RDC 100 100 65

@ 100% Rated when 90° cable is applied at 75°C ampacity for 100% rating. RMS310LS is required and included in the price.
Add 6-inch (152.4 mm) for top entry of incoming cables.

Install at top or cable top entry or at bottom for bottom cable entry.

NEMA 1 gasketed only.

Digitrip RMS 310 LS is standard and included in the pricing.

The main breaker requires the complete vertical section. The rear is unusable.

24-inch (609.6 mm) wide.

®

QOE®®®CE

Table 56. Dual Feeder Units — Molded Case Circuit Breakers — Dimensions in Inches (mm)

Maximum Circuit Interrupting Ratings (kAIC) Enclosure Width Main Unit Size Feeder Unit Size Maximum
Amperes Breaker 540y 480 V 600 V Inches (mm) Inches | X Space | Inches X Space | Cable
Frame {mm) (mm) Size
50/50 HFD 100 65 25 Standard N/A 12 (304.8) 2X See above breaker
FDC 200 100 35 20 (508.0) frame information
50/100 HFD 100 65 25 12 (304.8) 2X
FDC 200 100 35 [
100/100 HFD 100 65 25 [ 12 (304.8) 2X
FDC 200 100 35
100/100 HFD 100 65 25 12 (304.8) 2X
FDC 200 100 35
150/150 HFD 100 65 25 12 (304.8) 2X
FDC 200 100 35

For more information visit; www.cutler-hammer.eaton.com TD04300007E
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Table 57. Main Circuit Breakers — Insulated Case Type SPB Stored Energy, Manually or Electrically Operated — Dimensions in Inches (mm)

Frame Circuit Interrupting Mounting Enclosure Main Unit Size Feeder Unit Size Maximum Cable Size
Size Breaker | Capacity Width XS Inches | X Space | See circuit breaker
{Amperes) | Type (kAIC) Inches (mm) :':::ﬁs pace l:'lmi P terminal data for variations.
800 SPB 100 Fixed 20 (508.0) 72(1828.8) 12X N/A 750 kemil (6 per Phase)
Drawout @ 20 (508.0)
1600 Fixed 20 (508.0)
Drawout @ 20 (508.0)
2000 Fixed 20 (508.0)
Drawout @ 24 (609.6)
3000 Fixed 20 (508.0)
Drawout @ 24 (609.6)
@ Drawout circuit breakers require a 42-inch (1066.8 mm) deep structure.
Table 58. Main Circuit Breakers — Magnum DS Air Circuit Breakers,
Manually or Electrically Operated — Dimensions in Inches (mm)
Frame Circuit Interrupting Unit Mounting @ | Enclosure
Size Breaker Capacity (kAIC) Size Width
(Amperes) | Type 240V 480V [575V
800 MDS-608 65 65 65 72(1828.8)@ | Drawout 24 (609.6) @
MDS-C08 100 100 100
1600 MDS-616 65 65 65 72(1828.8)@ | Drawout 24(609.6) @
MDS-C16 100 100 100
2000 MDS-620 65 65 65 72(1828.8) @ | Drawout 24 (609.6) @
MDS-C20 100 100 100
3200 MDS-632 65 65 65 72(1828.8) @ | Drawout 24(609.6) ®
MDS-C32 100 100 100

@ Structure is 42 inches (1066.8 mm) deep, MCC is rear aligned.

@ A 4-inch (101.6 mm) filler section must be added between the main and the rest of the MCC

to allow for door opening.

@ Consult factory for Fixed Mounted Magnum Assemblies.

Table 59. Digitrip Units

Type

Unit Space
Inches (mm)

RMS510LSI
RMS510LSIG
RMS510MLSI

RMS510MLSI
RMS1150LSI
RMS1150LSI

Options

Tie Breaker ®
Electrically Operated

72(1828.8) or 12X

Automatic Throwover
Main-Main using IQ Transfer Logic
Automatic Throwover
Main-Tie-Main using PLC/Operator Interface ®

72 (1828.8)

72(1828.8)

Accessories

UV Release-Instantaneous

Key Interlock on breaker

Shunt Trip (standard on electrically operated breakers) —_—

Auxiliary Switch (3A/3B)
Cell Position Switch
Operations Counter

Auxiliary Power Module (to test Digitrip)
Portable Lift Truck
Manual Close Pushbutton Cover

® Tie breaker adds an additional 20-inch (508.0

mm) wide bus transition section. Also (2) 4-inch

{101.6 mm) filler sections will be added to the MCC if the tie breaker is located in the center of the
MCC line up. If the tie breaker is located between the two main structures the (2) 4-inch (101.6

mm) fillers are not needed.
® 24-inch (609.6 mm) wide structure.

TD04300007E
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Table 60. Incoming Line and Feeder Fusible Switches —
Dimensions in Inches (mm)

3-Pole — 250 V or 600 Vac. Fuses not included.

Table 63. Lighting Panelboard Circuit Breakers
Cutler-Hammer circuit breakers can be either plug-in or
bolt-on, 1-, 2- or 3-pole through 240 V. 600 V maximum

Switch Fuse Unit Space 1-, 2- or 3-pole circuit breakers are bolt-on.
i it
2:"::;’; - g‘::pi‘rz; Incoming Line Feeder Poles Maximum Plug-in Bolt-on Ampere
o Voltage Interrupting
Inches (mm) E X Space | Inches (mm) [ X Space Capacity
30 30 18 (457.2) 3X 12 (304.8) 2X
60 60 18457.2) | 3X 12(3048) | 2X :% e i g’éaw ]
30/30 Dual |  30/30 Dual | — — 12 (304.8) 2X 1213 500 - EHD 14,000
30/60 Dual 30/60 Dual | — — 12 (304.8) 2X 1273 500 o HFD 65:000
60/60 Dual | 60/60 Dual | — — 12 (304.8) 2X
;gg ;gg ;g E?{g;g; g; ;g :;gzg; gi Table 64. Automatic Transfer Switches — Dimensions in Inches (mm)
400 400 48(1219.2) 8Xx 42 (1066.8) 7X Ampere | Switch @ Interrupting | Unit Unit
600 600 54(1371.8)® 8X@ [48(1219.2) | 8X Rting | Dpe fagon (9 | Wodth | Brisce
800 800 48(1219.2)®| 8X® |48(1219.2)®| 8X®
1200® 1200 et o; 10X |60 51524 i Proa 100® | CutierHammer MTVX, NTVS| 65 70108d) | A816X)
rE - —= i 150 Cutler-Hammer MTVX, NTVS| 65 (0]
é“ -Sr:;t:k:fegfs\; "I(O;l\,’(\),‘O;DA g\;{e)r;uptmg if Class RK fuses are used. 100 Cutler-Hammer ATVI 65 48 (8X)
i 3 - : 150 Cutler-Hammer ATVI 65
@ For bottom cable entry, add 6 inches (152.4 mm) or 1X space.
@ For bottom entry, add 12 inches (304.8 mm) or 2X space. ggg gx:::ﬁ:mx:: ix: g:::
® For top entry, add 6 inches (152.4 mm) or 1X space. 400 Cutler-Hammer ATVI 65
. d :
® High magnetic molded case switch. 800 Cutle-Hamimer ATV 50 24 1609.6) | 72 (1250
. x B80! ler-H ATVI @
Table 61. Lighting Panelboards 1000 | Cutlor Hammer ATV 50
1?0!240 Vor 120/208 V Itlghtmg Panelboards Type — PL1A ) e Cutler-Hammer ATVISP 100 B8] 12020
Fixed mounted, main Iu_g only panelboards can be either 1200 | Cutler-Hammer ATVISP 100 ®
120/240 V, 1-phase, 3-wire; 208Y/120 V, 3-phase, 4-wire. 1600 | Cutler-Hammer ATVISP 100
Number Chassis Rating (Amperes) Unit Space 2000 CtlerHammer ATVISP A28
of 100 ASCO Type 7000 65 20 (508.0) |72 (1828.8)
1-Ph - 1-Ph A
Circuits | 3 \wire. m?? 3-5\&20 Fiind 150 [ASCOTYpe 7000 65 8 or 12X
260 ASCO Type 7000 65 28(711.2)
18 225 100 24-4X 24 -4X 400 ASCO Type 7000 35 ®
30 225 100 30-5X 30-5X
600 ASCO Type 7000 35 36 (914.4)
42 225 225 36-6X 36-6X 800 | ASCO Type 7000 50 ®
e Y 1000 ASCO Type 7000 50 40(1016.0)
Note: For MCB, back feed panelboard branch circuit breaker, or
select separate feeder unit. 1200 ASCO Type 7000 10 g

Note: Bolt-on 1-, 2-, 3-pole breakers only.

Table 62. 277/480 V or 480/600 V Lighting Panelboards Type — PRL3A

Fixed mounted, main lug only panelboards can be either
480 V or 600 V, 3-phase, 3-wire or 480Y/277 V, 3-phase,
4-wire. Mounted in bottom portion of structure.

Number Chassis Unit Space

ol_‘ 5 Rating 3-Phase 3-Phase
Circuits (Amperes) 3-Wire 4-Wire
14 100 —_ 36 - 6X
18 250 36-6X —

24 100 36 - 6X —_

26 250 — 48 - BX
32 100 — 48 - BX
36 250 48-8X -

42 100 48 - 8X 60 - 10X
42 250 60 - 10X 60 - 10X
12 400/600 36 -6X —

14 400/600 —= 48 - 8X
30 400/600 48 - BX 60 - 10X
42 400/600 60- 10X 72-12X

Note: For MCB, back feed panelboard branch circuit breaker, or
select separate feeder unit.

Note: Either plug-in or bolt-on 1-, 2-, 3-pole breakers only.

@ ATVI designs include 1Q Transfer door mounted microprocessor-
based monitoring device for use in open transition transfer switches
where rapid, reliable restoration of power in outage situations is
essential. The IQ Transfer is a microprocessor-based logic controller
to be used with Cutler-Hammer transfer switches. This device pro-
vides the operator with an at-a-glance overview of switch status and
parameters, as well as key diagnostic data. Real-time values for volts
and frequency can be viewed via the front panel LED display, along
with an indication of the power source currently in use. The IQ
Transfer continuously monitors either single-phase or 3-phase volt-
ages for Source 1, Source 2 and the Load. Depending on the appli-
cation, the user can customize the 1Q Transfer to meet specific
application need.

® Manually operated switch: MTVX = Single handle manual operation.
NTVS = Electrically operated non-automatic.

® Requires 42-inch (1066.8 mm) deep structure.

For mere informatian visit: www.cutler-hammer.eaton.com
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Table 65. Dry-Type Distribution Transformers

m Transformer 1.0 — 2.0 kVA will include a CB and fuses
in a standard 2X unit.

m Transformers 3.0 kVA and above have taps and
electrostatic shields as standard.

Table 67. Current Limiting Reactors — Dimensions in Inches (mm)
Structures contain three single-phase 60 Hz reactors

which limit available short circuit current from 100,000 rms
amperes to 14,000 rms amperes. Reactors available with
ohmic values of .01, .015, .02 and .025.

m Transformers 3.0 kVA and above will include the Amperes | Unit Space Mounting
primary and secondary circuit breakers housed Inches X Space
behind a single door. (mm)
kVA Unit | Primary Breaker Secondary Breaker 600 72(1828.8) |12X 21D x 20 W (533.4 D x 508.0 W)
Rating | Space | (included in space factor] {included in 800 72(1828.8) | 12X 21D x 20 W (533.4 D x 508.0 W)
230 V 280 V space factor) 1000 72(1828.8) |12X 26D x28W (660.4D x711.2 W)
- 1200 72(1828.8) | 12X 26Dx28W (660.4Dx711.2W)
Single-Phase
5 2X 15 15 - Table 68. TVSS (Clipper Power System) with Circuit Breaker
75 |2x 15 15 — Disconnect
1 2 15 13 - Includes SuperVisor Monitoring Display with power quality
;-5 ii 12 ]Ig s meter for volts, sag, swell, outage, transient counter, Form C
] _ ;
3 ax 15 15 20 conta-ct.- alarm enable and disable. ' _
5 ax 15 15 30 Description Unit Space @
75 4X 20 20 40 Inches X Space
10 ax 25 30 60 (mm)
15 5X 40 40 90 Surge Current Per Phase
20 5X 50 60 125 100 kA CPS-100 18 (457.2) | 3X
25 5X 60 70 150 120 kA CPS-120 (Recommended Branch Unit) 18 (457.2) | 3X
30 BX 70 80 175 160 kA CPS-160 18(457.2) | 3X
45 7X 100 125 250 200 kA CPS-200 181(457.2) | 3X
4 250 kA CPS-250 (Recommended Service Entrance) | 18 (457.2) | 3X
J0ho T e 300kA CPS-300 18 (457.2) | 3X
9 5X 15 15 40 400kA CPS-400 18(457.2) | 3X
15 5X 20 25 60 500 kA CPS-500 18 (457.2) | 3X
25 6X 40 40 90 - - = =
@ Also available in 12-inch (304.8 mm) unit (2X) without circuit breaker
30 6X 40 50 125 disconnect.
15 bX 5o 0 1% Note: Specify 3-phase Delta or 3-phase Wye.

Table 66. Power Factor Correction Capacitors

PF capacitors are electrolytic type and are optionally avail-
able with external line fuses and blown fuse indicators.
Capacitors’ sizes must be specified by the customer.

Caution: Capacitors on the main bus of the MCC may affect
solid-state equipment. Please consult factory.

Table 69. DeviceNet Communications

DeviceNet-enabled components in MCCs eliminate up to
90% of the control wiring versus traditional hardwired
designs. 24 Vdc DeviceNet is prewired throughout the MCC.
Trunk cable is provided in the horizontal wireway. Drop
cable is provided for vertical wireways and units.

KVAR | 208 V Unit Space | 240 V Unit Space | 600V Unit Space [Part Number | Description | Space Requirements |
Rating [jnches | X Space |Inches | X Space |Inches | X Space WPONIDNA DeviceNet interface for No Additional Space
{mm) (mm) (mm) Advantage Starter
2 |12(3048]] 2X 12(304.8)] 2X 12(304.8)| 2X DN Devicellet intertaceiior No Additional Space
3 |12(304.8)|2x 12 (304.8)| 2X 12 (304.8)| 2X Freedom Starter
4 12 (304.8} | 2X 12 (304.8) | 2X 12 (304.8) | 2X AF91DNA AF91 Adjus‘table Freguency —
5 |12(304.8)| 2% 12 (304.8)| 2X 12(304.8)| 2X Drives DeviceNet Intarfaca
7.5 | 12(304.8)| 2X 12 (304.8) | 2X 12 (304.8)| 2X SVSDNA SV9000 Adjustable Frequency | —
10 12(304.8) | 2X 12 (304.8) | 2X 12(304.8)| 2X Drives DeviceNet Interface
15 12 (304.8)| 2X 12 (304.8)| 2X 12 (304.8)| 2X DN50, DN65 Discrete DeviceNet Interface @
20 24 (609.6) | 4X 12 (304.8)| 2X 12 (304.8) | 2X for IT. Solid State Starters
22.5 24 (608.6) | 4X 12 (304.8)| 2X 12 (304.8)| 2X PS1 Single 5 ampere Power Supply| 2X
25 —_— —_— 24 (609.6) | 4X 12 (304.8)| 2X PS2 Dual 5 ampere Power Supply | 2X
2 = = R1008.4 4% L PanelMate 1700 | Operator interface for 12-inch (304.8 mm)/2X
— i DeviceNet System
gg - - _ — ;: :gggg: :i DN50 DeviceNet I/0 module 12-inch (304.8 mm)/
75 o — — - 24 (609.6) | 4X = 2X Minimum
55 = = . 2 IT. starters up to 66 amperes require additional 6 inches when select-
13‘; _ — _ o gg :g?ii} g; ing DN50, DN65 DeviceNet interfaces.
120 — — — — 36(914.4)| 6X
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Earth Leakage Breakers

Earth Leakage Breakers offer Class 1
ground fault protection down to the 30
mA level.

m Ground fault pickup setting is
adjustable from .03 to 30 A in eight
steps.

m Ground fault time delay setting is
adjustable from instantaneousto 2.0
seconds in six steps.

Standard Features

® Built-in push-to-trip for functional
testing.

m Tripped window indicates red for
ground fault trip.

m Alarm contact for remote indication
of trip.

Table 70. Earth Leakage Breakers

Frame | HMCP or Additional Space
Thermal-Magnetic | Required
F Yes 1Xo
J Yes 1XQ
K Yes X0
@ Six-inch (152.4 mm) not required for

NEMA size 6 starters.

Table 71. Electronic Metering Specifications @

Description 10 100 10 320 1Q DP-4130 1Q Analyzer
6400 and 6600
Volts L-L LN LL LN LL LN [EEY
Current AB,C A, B C A, B C A,B,C,N,G
Power — Watt, VAR, VA Watt, VAR, VA Watt, VAR, VA
Power Factor — Apparent, Apparent, Apparent,
Displacement Displacement Displacement
Frequency — Hertz Hertz Hertz
THD — — Amperes, Volts Amperes, Volts
Demand Values — All All All
Trend Analysis — @ — Time, Date @
Programmable — - (3} 10A (4) 10A Form C
Output Relays Form C
Programmable — - — (3) 0-10/4-20 mA
Analog Outputs )
Contact Inputs — — (1) kW (3) + 30 Vdc
Demand Differential

Analog Inputs — -

(1) 0-20/4-20 mA

Display Type 7 Segment LED | Reverse Mode LCD
with LED Backlight

7 Segment LED

Graphic LCD with
LED Backlight

Cutler-Hammer
PowerNet ®

Communications -

Cutler-Hammer
PowerNet ®

Cutler-Hammer
PowerNet ®

Requires 12-inch (1X) unit space.
At computer only.

@66

Up to 24 data values may be used for Trend Analysis with Time, Date Stamp.
Communications to Modbus, Ethernet available via optional Communication Modules.

For more information visit: www.cutler-hammer.eaton.com
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Table 72. Incoming Line Metering and Bus Protection

Type Description Unit Space
Inches (mm) ©
Switchboard | Ammeter 12 (304.8)
Meters @ Ammeter with Switch or2X
1% Accuracy | Voltmeter
Voltmeter with Switch
AMNM
AM/NM with Switches
Instrument | 600/B00A CT Consult
Transformers | 1000 A CT Cutler-Hammer
2000 ACT
2500ACT
480/120 PT 6 (152.4)
or 1X
Signal Current (Add CT) 1-Phase 6(152.4)
Transducers | Voltage (Add PT) or 1X
Watt (Add CT and PT) 1-Phase
Voltage Protection
TVSS (See Table 68) 18 (457.2)
Ground Detection Lights — 3-Phase Underground Systems| or 3X @
System Voltage Monitor 6(152.4)
Lightning Arrester and Surge Capacitor or1X
Ground Fault Sensing C-HRG “Safe Ground” High Resistance Ground System
Current Requires 21-inch (533.4 mm) deep, 72(1828.8)
Volta 20-inch (508.0 mm) wide structure or 12X
ge & A 2
without a vertical wireway.

@ Two electronic meters will fit in a single 12-inch (304.8 mm) (2X) unit.
@ 3-phase/3-wire systems require 2 CTs. 3-phase/4-wire systems
require 3 CTs.

Ammeters require 2 CTs for 3-phase/3-wire systems, and 3 CTs for
3-phase/4-wire systems. Voltmeters require 2 PTs for 3-phase/3-wire
systems, and 3-PTs for 3-phase/4-wire systems.

Without disconnect 12 inches {304.8 mm) or 2X.

®

®

Harmonic Correction

Table 73. Clean Control Center

The Cutler-Hammer Clean Control Center is an integrated
power correction system that provides harmonic correction
directly on the MCC Horizontal Bus. The harmonic correction
unit senses the load current and dynamically injects into
the Horizontal Bus a synthesized waveform which cancels
harmonic content from non-linear loads such as ac drives.
The result is a clean waveform. Clean Control Centers are
UL 845 listed.

Harmonic Input Disconnect | Standard Standard
Current Voltage | Type Unit Space ® Unit
(Amperes) Inches (mm) Space (X)
50 A Active Upto Molded 72Hx20W 12X
Harmonic Filter ® | 480V | Case Switch | {1828.8 H x 508.0 W)

100 A Active Upto Molded F2HXx20W 12X
Harmonic Filter ® [ 480V | Case Switch | {1828.8 H x 508.0 W)

® Clean Control Center model includes 24-inch (609.6 mm) wide
MCE structure, current transformers and door-mounted digital
interface panel.

® Multiple units can be applied in parallel for additional harmonic
correction.

TD04300007E
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Standard Structures and Structure Options

The Standard Freedom or Advantage

2100 Series MCC structure is NEMA 1,

gasketed, 90-inch (2286.0 mm) high,
20-inch (508.0 mm) wide with a depth
as shown on Figures 1- 3 right. Each
standard structure has a 9-inch (228.6
mm) high horizontal wireway at the
top and at the bottom and a 4-inch
(101.6 mm) wide full height vertical
wireway at the right. All wireway

doors are hinged and secured with
1/4-turn latches. The standard busing
is 600 A, UL rated, copper horizontal
bus and 300 A, UL rated, copper verti-
cal bus braced for 65,000 symmetrical
amperes. Many other bus sizes and
types are available. Also included

as standard is a vertical bus

isolation barrier.

Table 74. Standard Structures and Structure Options — Dimensions in Inches (mm)

I Description

Standard Structures

16 (406.4) deep structure

21 (533.4) deep structure
Front mounting only
Front and rear mounting

Structure 1

Structure 2
Structure 3

4 (101.6) of additional structure width, 32 (812.8) maximum
8 (203.2) vertical wireway in lieu of standard 4-inch (101.6)

Special Structures

Transition section
Series 2100 to Type W
10 (254.0) wide — front aligned

20 (508.0) structure with wireway,
24 (609.6) structure with wireway,
28 (711.2) structure with wireway,

32 (812.8) with double door

36 (914.4) with double door

40 (1016.0) with double door
Programmable controller mounting structure

20 (508.0) structure with wireway

Single corner section for “L” configuration of MCC

Plug-in blank relay mounting space, per 6-inch

Fixed-mounted relay back pan, full depth of structure

13 (330.2) with usable panel
17 (431.8) with usable panel
21 (533.4) with usable panel
20 (508.0) structure without wireway, 17 (431.8) with usable panel
24 (608.6) structure without wireway, 21 (633.4) with usable panel
28 (711.2} structure without wireway, 25 (635.0) with usable panel

Any 6 (152.4) height

(per complete structure with full fixed mounting back pan)

Complete section

16 (406.4), 7
S

90
(2286.0)

oL

le 20 —-}
' (508.0)

Structure 1@
72-inch (1828.8 mm) Space
Front Mounted Only

21(533.4) 7,
- >

T

Structure 2 @
72-inch (1828.8 mm) Space
Front Mounted Only

24 (609.6) structure with wireway Complete section 2 (53ﬂ’r - \TMUD Horizontal
28 (711.2) structure with wireway Complete section T ey
20 (508.0) structure without wireway Complete section Vertical
24 (609.6) structure without wireway Complete section Wireway
28 (711.2) structure without wireway Complete section
Plexiglass see-through door insert for PLC structure 6(152.4) increments
18 (482.6) instrumentation mounting racks installed in PLC structure Consult Factory
Vertical
Table 75. Structure Modifications — Dimensions in Inches (mm) Compartment
Channel floor sills: 11-gauge, 1 x 3 (25.4 x 76.2)
NEMA 1 gasket potom.
NEMA 12 dust-proof, includes bottom plate .74 Wireway
Bottom plate for NEMA 1 gasketed enclosure |
150-watt space heater, per structure [« 20 ’I

' (508.0)
Thermostat for space heater control

Pullbox kit for cable and wiring to be field mounted on top structure
12 (304.8) high
18 (457.2) high
24 (608.6) high

Rear hinged structure door, 72 (1828.8) high
NEMA 2 drip shield on top of MCC
NEMA 3R non-walk-in
Front-mounted
Back-to-back
NEMA 3R walk-in aisle-front mounted
NEMA 3R walk-in tunnel type
Special reduced height structures
Seismic certification (earthquake qualification)
UL handle extension ©®

Structure 3

72-inch (1828.8 mm) Space — Front
66-inch (1676.4 mm) Space — Rear
Back-to-Back

Figure 2. Structure — Dimensions in
Inches (mm)

@ The standard Freedom Series 2100 and Advantage structure is designed to comply with the
UL 2-meter requirement. Disconnect operating handle is not more than 2 meters [78 inches
(1981.2 mm)] above the bottom of the MCC. Motor Control Centers elevated on a raised pad
or installed on unembedded channel sills may require operator handle extensions for the
uppermost operators. UL handle extension optionally available when required.

For more information visit: www.cutler-hammer.eaton.com TD04300007E
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Table 76. Bus Modifications — Dimensions in Inches (mm)
Freedom and Advantage 2100 Series MCCs bear the UL label. Service entrance labeling is available.

Description

Main Bus, Per Vertical Structure

Copper Horizontal Bus Ratings Tin-Plated

|50°C

| 85°C

Cu — Tin-Plated
(Standard)

Splice plates

600 A Size .25 x 2.00 (6.4 x 50.8) — Bars/Phase 1 .25 x 2.00 {6.4 x 50.8) - Bars/Phase 1 —
800 A Size .25 x 3.00 (6.4 x 76.2) - Bars/Phase 1 .25 x 2.00 (6.4 x 50.8) - Bars/Phase 1 —_
1200 A Size .25 x 2.50 (6.4 x 63.5) - Bars/Phase 2 .25 x 3.00 (6.4 x 76.2) - Bars/Phase 1 -
1600 A Size .25 x 3.00 (6.4 x 76.2) - Bars/Phase 4 .25 x 3.00 (6.4 x 76.2) - Bars/Phase 2 21(533.4) Deep @
2000 A Size .25 x 2.50 (6.4 x 63.5) - Bars/Phase 6 .25 x 2.50 (6.4 x 63.5) - Bars/Phase 4 21(533.4) Deep @
2500 A Size .25 x 3.00 (6.4 x 76.2) - Bars/Phase 8 .25 x 3.00 (6.4 x 76.2) - Bars/Phase 6 21(533.4) Deep @
3200 A Size N/A .25 x 3.00 (6.4 x 76.2) - Bars/Phase 8 21 (533.4) Deep @3
Silver-Plated Bus Optional
Insulated main horizontal bus, per vertical structure (taping) Optional
Vertical bus, per vertical structure: 300 A — copper (tin-plated) Standard @
Increased bus capacity: Rated at 600 A (Front mounted only) Cu Only
Rated at 600 A (Back-to-back) — copper Standard
Rated at 800 A (Back-to-back and front) Cu Only
Rated at 1200 A Cu Only
Increased mechanical bus bracing, per vertical structure:
42,000 A rms symmetrical short circuit current Optional
65,000 A rms symmetrical short circuit current Standard
100,000 A rms symmetrical short circuit current Optional
Vertical Bus isolation barrier, per vertical structure Standard
Labyrinth design insulation-isolation vertical bus barrier Optional Freedom
Ground bus, 300 A standard, per vertical structure Standard Cu
Increased capacity ground bus only, 600 A, 1/4- x 2-inch (6.4 x 50.8 mm), per vertical structure Standard Cu
Plug-in Grounding System, includes 300 A vertical ground bus and unit grounding clips, per vertical structure Cu
Neutral bus, ungrounded for 3-phase, 4-wire power, per vertical structure ® Cu

@ Requires 21-inch (533.4 mm) deep structure.

@ Requires 21-inch (533.4 mm) deep structure. Not available in back-to-back structure.
@ Contact the Cutler-Hammer business for 3200 A dimensions.

@ Vertical bus and unit stabs are tin-plated copper only.

@ Neutral is half-rating of horizontal bus.

Table 77. Main Lugs Only — Mechanical Lug Compartment (3-Phase, 3- or 4-wire) —
Dimensions in Inches (mm)

Provisions for terminating incoming line cables directly onto the MCC bus system.
Up to 1200 A, all lug landings are bolted to a fully rated vertical bus in that section.
MLO sections must be put at the top for top entry cables and at the bottom for bot-
tom entry cables. For smaller cable sizes, cable lugs may also be extended into an
optional top hat as shown in this table.

Maximum | Bus Maximum | Cable Entry Lug Unit X Space | Enclosure
Cable Size | Rating | Cables {Top or Type |Space ® Width
(kemil) per Phase Bottom)
350 600A |2 Screw | 12 (304.8) 2X
Crimp | 18 (457.2) 3X
4 Top Screw | 18 (457.2) 3X
Screw | 24 (609.6) 4x
Bottom Crimp | 361(914.4) 6X
18-inch Either | — —
(457.2 mm)
Top Hat
600 800A |2 Screw | 18 (457.2) 3X
Crimp | 24 (609.6) ax
4 Screw | 24 (609.6) ax
Crimp | 36(914.4) 6X
18-inch Either | — — 20 (508.0)
(457.2 mm)
Top Hat
750 1000A |2 Screw | 24 (609.6) ax
Crimp | 36(914.4) 6X
Screw | 36(914.4)@ 12X
4 Crimp |48(1219.2)@ |12X
1000 1200A |2 Screw | 30 (762.0) 5X
Crimp | 36(914.4) 6X
1000 2500 A |8 Screw |72(1828.8)T | 12X
Crimp | 72(1828.8)@ [12X
3200 A Screw |72(1828.8|@ 12X
Crimp |72(1828.8)@ | 12X

® Requires 12-inch (304.8 mm) (1X) unit space.
® Lug landings require the complete vertical section. The rear is unusable.

Bus Duct Entry Sandwich Type to Horizontal
Bus or Main Disconnect — Pull Box

Pull box and pre-fabricated bus con-
nectors are supplied to match the
sandwich type bus duct end flange.
Bus duct is assumed to enter the top.
Bus duct type and orientation to the
MCC must be provided.

Table 78. Bus Duct Entry to Horizontal Bus or
Main Disconnect — Pull Box — Dimensions
in Inches (mm)

Horizontal Pull Box

Bus Rating Height
600 A - 1600 A 18 (457.2)

2000 A - 2500 A® 24 (609.6)

® Contact the Cutler-Hammer business for
3200 A dimensions.

Note: Consult factory for non-segregated

bus requirements.

TD04300007E
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Table 79. Control Power Transformer Data

All Control Power transformers are encapsulated and will deliver rated secondary voltage at full load. Two primary and one
secondary fuses are furnished as standard.

NEMA Starter Freedom Advantage
Size Type Standard Maximum © Standard Maximum ©
Starter VA Rating VA Rating VA Rating VA Rating
Size 1 Full Voltage 100 VA 150 VA 100 VA 150 VA
Size 1-6-inch (252.4 mm) Unit Non-Reversing 100 VA 100 VA 100 VA 100 VA
Size 2 and Reversing 100 VA 150 VA 100 VA 150 VA
Size 2 - 6-inch (252.4 mm) Unit N/A N/A 100 VA 100 VA
Size 3 150 VA 250 VA 150 VA 250 VA
Size 4 200 VA 250 VA 150 VA 250 VA
Size 5 200 VA 350 VA 300 VA 350 VA
Size 6 150 VA 250 VA 300 VA 350 VA
Size 2 Autotransformer 100 VA 150 VA 150 VA 250 VA
Size 3 150 VA 250 VA 150 VA 250 VA
Size 4 200 VA 250 VA 150 VA 250 VA
Size 5 250 VA 350 VA 500 VA 500 VA
Size 6 200 VA 350 VA 500 VA 500 VA
Size 1 Two-Speed One Winding 100 VA 200 VA 200 VA 250 VA
Size 2 100 VA 200 VA 200 VA 250 VA
Size 3 200 VA 250 VA 200 VA 250 VA
Size 4 350 VA 500 VA 200 VA 250 VA
Size 5 350 VA 500 VA 500 VA 500 VA
Size 6 200 VA 350 VA 500 VA 500 VA
Size 1 Two-Speed Two Winding 100 VA 150 VA 100 VA 250 VA
Size 2 100 VA 150 VA 100 VA 250 VA
Size 3 150 VA 250 VA 150 VA 250 VA
Size 4 200 VA 250 VA 150 VA 250 VA
Size 5 200 VA 250 VA 300 VA 350 VA
Size 6 200 VA 350 VA 300 VA 350 VA
Size 1 Part Winding 150 VA 150 VA 200 VA 250 VA
Size 2 150 VA 150 VA 200 VA 250 VA
Size 3 200 VA 250 VA 200 VA 250 VA
Size 4 350 VA 500 VA 200 VA 250 VA
Size 5 350 VA 500 VA 200 VA 250 VA
Size 6 200 VA 350 VA 500 VA 500 VA
Size 2 Wye Delta 200 VA 200 VA 200 VA 250 VA
Size 3 (Open or Closed Transition) 350 VA 200 VA 200 VA 250 VA
Size 4 350 VA 500 VA 200 VA 250 VA
Size 5 200 VA 500 VA 500 VA 500 VA
Size 6 200 VA 350 VA 500 VA 500 VA

@ Maximum size without increasing starter space.

Table 80. Freedom and Advantage MCC Ratings and Highlights

[ Feature I Freedom Advantage
Vertical Bus Barrier Flat Glastic, Labyrinth Available Labyrinth

Communications from Starter Units

1Q 500 via PowerNet, DN65 via DeviceNet
1Q MP-3000 via PowerNet

Advantage WPONI or CMU via PowerNet
WPONIDNA via DeviceNet

Bus Bracing 65 kA Standard 65 kA Standard
42 and 100 kA Available 100 kA Available

Control Wire #16 Standard #14 Standard @

Horizontal Bus Material Copper Copper

Pilot Devices 10250T ACM or 10250T

6-inch (152.4 mm) Starter Compartment F206 Size 1 W206 Sizes 1 and 2

FVNR Sizes 3 and 4

18-inch (457.2 mm) Compartment

12- or 18-inch (304.8 or 457.2 mm) Compartment

FVNR Size 6

54-inch (1371.6 mm) Compartment

36-inch (914.4 mm) Compartment

@ 6-inch (152.4 mm} units available with #16 control wire only.

For mare information visit: www.cutler-hammer.eaton.com
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Motor Protection Table 81. Motor Circuit Protector (MCP), Circuit Breaker and Fusible Switch Selection Guide
In line with NEC 430-6{a), circuit Hp :l::.l Load :las;:‘ize NEC 430-152 Recommended Cutler-Hammer
- 5 peres um Ci it - .
breaker, HMCP and fuse rating selec INEC) FLA | Amperes B::ker mu::;mn.:;nt —_—
tions are based on full load currents bl ding
for induction motors running at Time Delay | Non-Time Delay | Amperes | Type | Amperes | Adj. Range
speeds normal for belted motors 230 Volts, 3-Phase
and motors with normal torque char- 1 36 10 5 15 HFD | 7 21-70
acteristics using data taken from NEC 1-1/2 5.2 10 20 15 HFD | 15 45- 150
Table 430-150 (3-phase). Actual motor 2 6.8 15 25 15 HFD | 15 45 - 150
nameplate ratings shall be used for 3 9.6 20 30 20 HFD | 30 80-300
selecting motor running overload pro- 5 15.2 30 50 30 HFD | 30 90 - 300
tection. Motors built special for low 2|2z 40 70 50 HFD | 50 150 - 500
speeds, high torque characteristics, 12 iB 50 90 60 HFD | 50 150 - 500
- . e : 2 80 150 90 HFD | 70 210-700
special starting conditions and appli- - = = = oo TR =gy
cations will require other consider- 25 68 125 225 125 HFD | 150 450 - 1500
ations as defined in the application 30 0 150 250 150 HED | 150 450 - 1500
section of the NEC. 40 104 200 350 150 HFD | 150 750 - 2500
These additional considerations may 50 130 250 400 < HFD 1 150 750~ 2500
ire th £ 3 high ted HMCP 60 154 300 500 225 HFD | 250 1250 - 2500
require the use of a higher rate ke 75 192 350 600 300 HKD | 400 2000 - 4000
or at least one with higher magnetic 100 248 450 800 400 HKD | 400 2000 - 4000
pickup settings. 125 312 600 1000 500 HLD | 600 1800 - 6000
. 150 360 700 1200 600 HLD | 600 1800 - 6000
g::‘ ‘;L::eb:::‘i‘r‘]z'; Sltﬂc(ii‘r:)i:irf:?r? 200 480 1000 1600 700 HND | 600 1800 - 6000
line with maximum rules given in 00 Yakecd Fias
NEC 430-52 and Table 430-152. Based : - ;-3 g 1g :'Ig :lfg ; 21-70
on known characteristics of Cutler- ) 6 21-70
o : 2 34 6 15 15 HFD | 7 21-70
Hammer type breakers, specific units 3 a8 10 5 15 HFD | 15 45 - 150
are recommended. The current ratings 5 = 7 T T AFD 1 15 T
are no more than the maximum limits 7.1/2 1 20 a5 25 HFD | 30 90 - 300
set by the NEC rules for motors with 10 14 25 a5 35 HFD | 30 90 - 300
code letters F to V or without code 15 21 40 70 45 HFD | 50 150 - 500
letters. Motors with lower code letters 20 27 50 90 50 HFD | 50 150 - 500
will require further considerations. 25 34 60 110 70 HFD | 70 210-700
30 40 70 125 70 HFD | 100 300 - 1000
In general, these selections were 40 52 100 175 100 HFD | 100 300 - 1000
based on: 50 65 125 200 110 HFD | 150 450 - 1500
. . 60 77 150 150 250 HFD | 150 750 - 2500
1. Ambient — Outside enclosure not 75 96 175 300 150 HJD | 150 750 — 2500
more than 40°C (104°F). 100 124 225 400 175 HJD | 150 750 - 2500
g 125 156 300 500 225 HJD |250 1250 - 2500
2. Motor starting — Infrequent 150 180 350 600 250 HJD | 400 2000 - 4000
starting, stopping or reversing. 200 240 450 800 350 HKD | 400 2000 - 4000
3. Motor accelerating time — 575 Volts, 3-Phase
10 seconds or less. 1 1.4 3 6 15 HFD 3 9-30
1-1/2 2.1 6 10 15 HFD | 7 21-70
4. Locked rotor — Maximum 6 times 2 27 6 10 15 HFD 7 21-70
motor FLA. 3 39 10 15 15 HFD 7 21-70
- 5 6.1 15 20 15 HFD | 15 45 - 150
Type HMCP motor circuit protector 712 g 20 30 20 HED | 15 45- 150
may not be set at more than 1700% of 10 1 20 35 25 HFD | 30 90 - 300
the motor full-load current, to comply 15 17 30 60 40 HFD | 30 90 - 300
with the NEC, Sec. 430-52. (Except for 20 22 40 70 50 HFD | 50 150 - 500
new E rated motor which can be set 25 27 50 90 60 HFD | 50 150 - 500
up1o 1700%) 2 1= 18w s mla R
Circuit breaker selections are based 50 52 100 175 100 HFD | 100 300 - 1000
on types with standard interrupting 60 62 110 200 125 HFD | 150 750 — 2500
ratings. Higher interrupting rating 75 77 150 250 150 HFD | 150 750 - 2500
types may be required to satisfy 100 99 175 300 175 HJD |150 750 - 2500
Speciﬁc system app"catign 125 125 225 400 200 HJD | 250 1250 - 2500
requirements 150 144 300 450 225 HJD |250 1250 - 2500
a : 200 192 350 600 300 HKD | 400 2000 - 4000

For motor full load currents of 208 and
200 volts, increase the corresponding
230-volt motor values by 10 and 15%
respectively.
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Motor Control Centers

Table 82. Starter Sizes Selection Guide

Squirrel-Cage | 230 V, 3-Phase 460 V, 3-Phase 575V, 3-Phase
Motor Control Center | Full Load © | Wire Size @ Control Center | Full Load @ | Wire Size @ | Control Center | Full Load & | Wire Size @
Horsepower | g4; ter NEMA | Current at 75°C Max. | Starter NEMA | Current at 75°C Max. | Starter NEMA | Current at 75°C Max.
Size Amperes at 40°C Amb. Size Amperes at 40°C Amb. | Size Amperes at 40°C Amb.
1/2 1 2.2 14 1 1.1 14 1 ] 14
3/4 1 32 14 1 1.6 14 1 1.3 14
1 1 4.2 14 1 2.1 14 1 1.7 14
1-1/2 1 6.0 14 1 3.0 14 1 24 14
2 1 6.8 14 1 34 14 1 27 14
3 1 9.6 14 1 4.8 14 1 39 14
5 1 15.2 12 1 7.6 14 1 6.1 14
7-1/2 1 22 10 1 1 14 1 9 14
10 2 28 10 1 14 14 i 1 14
15 2 42 8 2 21 10 2 17 12
20 3 54 6 2 27 10 2 22 10
25 3 68 4 2 34 8 2 27 10
30 3 80 3 3 40 8 3 32 8
40 4 104 1 3 52 6 3 a1 8
50 4 130 1/0 3 65 4 3 52 6
60 5 154 3/0 4 77 3 4 62 4
75 5 192 4/0 4 96 2 4 77 3
100 5 248 300 kemil 4 124 1/0 4 99 2
125 6 312 500 kemnil 5 156 3/0 5 125 10
150 6 360 2-4/0 5 180 4/0 5 144 20
200 6 480 2-300 kemil | 5 240 300 kemil 5 192 4/0
250 — — — 6 302 500 kemil 6 242 300 kemil
300 -— - — 6 361 2-4/0 6 289 400 kemil
@ Information is based on Table 430-150 of NEC (1999).
@ Information is based on use of copper conductors — Table 310-16 and Tables 1, 4 and 5, Ch. 9 of NEC. If aluminum conductors are used refer to

Table 310-16 of NEC (1999).

Dimensions
1212 . Hori 1 ion
: h(SOT'B) : R Dae e i d2:12 -+ Horizontal Bus Location
Location of bk 10.50 <}=— Vertical Bus Location Location of (307.81
Ground Bus 1266.7) | | Ground Bus _ +~10.50—=—Vertical Bus Location
s L - -—i_s 12 (79.2) 1 ” 1266.7) + 4 Removable BUEE Barrier®
- : i . nEMOvanie :
D ] . .2
225 A : 4.62 (117.3) . R2 LA
(57.2) 4. L 13 225 " {4.62 {117.3) 15.00
§4.62(117.3) (67.2) 4 X (381.0)
@ s ot 462 1 17.3!1
Front Horizontal = 4 i TS Front Horizontal _/ N SE—
Wireway 7.16 Removable Wireway ; N\ Rear Horizontal Wireway
(181.9) Deep ot Bus Barrier 7.16 (181.9] Deep 7/ i ¢ 4597(126.2) Deep
. B i

- Flat Rear Cover

L Supplied on Front
Mounted Only

T Structure

b= Minimum Rated Vertical
i Bus Supplied as Standard
in Front Mounted Only
Structure

- B |

” Py ~ 5.00({127.0)

iporLine ] 3 3-inch (76.2 mm) Channel Sills
T emnain! 3,00 Supplied Only When Specified
1.00(254)f or14n @84 | 54,
- 20.11 (510.8) —=n
or 16,73 (398.5)
™ 10.50 == ~Location of Neutral Bus
(266.7) When Specified

L

g

D

Floor Line
PIERTEITETIIIINIL,

1.00 {25.4]

= -
E }.*‘5.[](] (127.0)

i

: o o
\\,....__,' 3-inch (76.2 mm) Channel Sills
},_LS.TJ (247.14) __i 3,00 Supplied Only When Specified
r 14.11 (358.4F (76.2)

= 20.11(510.8) —of
i or1573(399.5)

=10.50==~ | ocation of Neutral Bus

(266.7) When Specified

Figure 3. Side View A — Front Mounted Only in Inches (mm)
@ Master terminal block assembly furnished for Type C wiring only.
When location not specified, MTB supplied at the bottom.
@ Standard structure arrangement in front
Without MTB; A & B = 9 (228.6)
With MTB at bottom; A & B = 9 (228.6)
With MTB at top; A = 15(381.0), B = 3 (76.2)

Not to be used for construction purposes unless approved.

Figure 4. Side View B — Front and Rear Mounted in Inches (mm)
& Master terminal block assembly furnished for Type C wiring only.
When location not specified, MTB supplied at the bottom.
Rear horizontal bus barrier not supplied with front mounted only structure.
Standard structure arrangement in front
Without MTB; A & B = 9 (228.6)
With MTB at bottom; A & B = 9 (228.6)
With MTB at top; A = 15 (381.0), B = 3 (76.2)
@® Standard structure arrangement in rear
Without MTB; C = 9 (228.6), D = 72 (1828.8), E = 3 (76.2)
With MTB at bottom; C =0, D = 66 (1676.4), E = 9 (228.6)
With MTB at top; C = 12 (304.8), D = 60 (1524.0), E = 3 (76.2)

[ONC]
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3.50 3.50
Removable
) (88.9) q“ (88.8) Top Cover
Top Conduit =
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T
16.00
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(137.4) [ ////%
2.20 TTTSRN '~ Vertical Wireway
(55.9) Door
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{173.0) Bottom Conduit Space @@
= 5
158 f 4_ 1.7'0E
(40.1) 16.00 2.00 {17.8)
53 Dia. @ (406.4) (50.8)
.53 Dia. @
Figure 5. Front Mounted Only (FMO) in Inches (mm)
20 Inches (508.0 mm) Wide, 16 Inches (406.4 mm) Deep
> 3 Remowvable
woRl L ey Top Cover
T
Top Conduit ® \\
Space _\ e
20.38
"\ £ (517.7)
5.41
(137.4)
) 3 -
2.20 1 R AV h_ Vertical Wireway
(55.9) Door
17.50
1.25—e= ==— (444.5) f=— 1.25
(31.8) (31.8)
20.00 .
Wire Tie
e (BOR0) gl gt -] Brackets
125 17.50 L
> ) i 1.25 (185.7)
(37-3!-1 Tedss |-—c31 8)
® —1* Eemovabie Bottom --l l-*"4,31 y\?i?;(\féy
5.41 ¥ rame Members @
(137.4) = W ; = (122.2)
18.35
578 ! \ T~d] e6.1)
(1488 .} ', Bottom Conduit Space @3
541 4 / )
(137.4) 77
5
1.58 ! .70
(40.1) d (17.8)
16.00 2.00
.53 Dia. @ (406.4) (50.8)
.53 Dia. @

Figure 6. 20 Front Mounted Only (FMO) in Inches (mm)
20 Inches (508.0 mm} Wide, 21 Inches (533.4 mm) Deep

Not to be used for construction purposes unless approved.

)

@ Minimum length of anchor bolt 2 (50.8)
.36 (9.1) — 16 recommended.

) Recommended maximum conduit height

above floor line 3.5 (88.9).

Maximum conduit space with channel sills

17.5 x 9.73 (4445 x 247 .1).

@ For multiple structure assemblies. Either
one or both of these members are
removed to provide maximum unre-
stricted conduit space at bottom. Not to be
removed for Seismic.

® This conduit space not recommended

when neutral bus required. Otherwise

available.

Top rear conduit space not recommended

for conduit entry in FMO structure.

®

®

[

@

See Side View A Page 40 for
vertical dimensions.

TD04300007E
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@ Minimum length of anchor bolt 2 (50.8)
.36 (9.1) — 16 recommended.
3.50 3.50 @ Recommended maximum conduit height
= ek il ¢ [iBae . b' above floor line 3.5 (88.9).
1 ,4,’?\,‘.4‘«1:.-_-_. - T%’E‘(’:‘?vef & Maximum conduit space with channel sills
3.22 17.5 x 14.11 (444.5 x 358.4) in 21-inch deep
(€3] ?9)—] A | X structure. 7.5 x .73 {190.5 x 247.1) in 16-
Top Conduit 1 i inch deep structure.
Space _\'Ui ] (2;'392, @ For multiple structure assemblies. Either
5.41 one or both of these members are
(137.4) I W removed to provide maximum unre-
stricted conduit space at bottom. Not to be
2.20 DR 48 removed for Seismic.
¥ N Front V/ . .
(55.9) “:.f’r';wai“:',';“;r "1 t"‘ (122.2) ® This conduit space not recommended
1.25 ==} t&s.g: le1.25 - Whe'ln l:r;leutral bus required. Otherwise
(31.8) (31.8) (185.7) avoliaplo:
Wire Tie ® Channel sills supplied only when specified.
pea—— 20.00 i Retehely . x
(508.0) R Brackets For seismic loads channel sills if required
Vertical 7.31 must be embedded so top of channel sill
125 17.50 1.25 Wireway (185.7) is still at floor level.
(313}—-1 444 50 (31.8)
® = Vertical See Side View B Page 40 for
a7 Removable Bottom 4 Wireway ical di i
8L { ///// Frame Members @ (132.2) vertical dimensions.
; 18.35
5.78 466.1
wde [N R )a Conduit
ottom Conduit Space @3
541 | ,////// A/,
(137.4) 3| Z.
* g a2
s (33.5)
P
53 Dia. @ i (50.8)
: .53 Dia. @

Figure 7. Front Mounted Only (FMO) in Inches (mm)
20 Inches (508.0 mm) Wide, 21 Inches (533.4 mm) Deep

{266.7}
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TopGover 545 tlon’zpntal Bus
| Ground Bus |"t307.9r‘|" ocation @
Top Conduit Location - 5
e 20.38 T 78.25)
(517.7) ] | 462
5.41 1y 107 1600 2.25 | (117.35)
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i S~
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1.25~= L7~5°- L— 1.25 Horizontal = Barrier
2.20 (190.5 Wireway e
(s5.9) 318 L ] 3n4) 7.16 inches
10.00 (181.9 mm) deep
(254.0) [ Flat Cover
AL 1 Ll Supplied on
(17'9.305 Rear of Front
1.25 s p— 1 — Mounted Only
(31_3)__[ T T_ (;122) ’. [ Structure
® —\ - Removable Bottom
541 1 \ 7 Frame Members @
&1 W 7
578 18.35 (466.1)
(126.81) ‘\: or 13.97 (354.8) —
541 V LL Bottom Conduit
(137.4) Space @5 f
5.00
o5 i Floor Line | _tamo
' - (1'7 8) LI FTiirid i ®
53 Dia. 5,00 ’ ! o ey ==—3.00
T (7.0 1.00 or 14.11 {356.4) F6.2)
(25.4) Jo 20215108 | .
or 15.73 (398.5}
b= 10.50dw | ocation of Neutral Bus

When Specified

Figure 8. Front Mounted Only (FMO) in Inches (mm)

10 Inches (254.0 mm) Wide, 16 or 21 Inches (406.4 mm or 533.4 mm) Deep

Not to be used for construction purposes unless approved.
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SECTION A-A Minimum Rated Vertical Bus
& Gasketed Side Sheet Supplied on Front
S| o \ 18 235 Mounted Only Structures
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Figure 9. Freedom Series 2100 Motor Control Center Outline and Floor Plan NEMA 3R 20-inch (508.0 mm) Deep Structure —

Dimensions in Inches (mm)

Minimum length of anchor bolt 2 inches (50.8 mm). 38 (9.7 mm) — 16 recommended.

Recommended maximum conduit height above floor line 3.5 inches (88.9 mm).

Maximum conduit space with channel sills 15.78 x 16.6 inches (400.8 x 421.6 mm).

Master terminal block assembly furnished for type “C” wiring only. When location not specified MTB supplied at the bottom.

Recommended standard anchor bolting for Figure 1. When channel sills are used see Figure 2.

This conduit space not recommended when neutral bus required. Otherwise available.

@ Top rear conduit space not recommended for conduit entry in front mounted only structure.

® Standard structure arrangement (In front) without master terminal block, A and B — 9 inches (228.6 mm). With master terminal block at bottom,
A and B — 9 inches (228.6 mm). With master terminal block at top: A — 15 inches {381.0 mm), B — 3 inches (76.2 mm).

Note: Rear horizontal bus barrier not supplied with front mounted only structure.
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Table 83. Arrangement of Structures (Numbered from Left to Right)

Typical Dimensions: Indoor — 20-inch (508.0 mm) W, 90-inch (2286.0 mm) H; Outdoor 23.5-inch (596.9 mm) W, 95.25-inch (2419.4 mm) H
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Section 16482 — 1.04 Submittals — For Review/Approval B. The final (as-built) drawings shall

Motor Control Centers

Part1 General

1.01 Scope

A. The Contractor shall furnish and
install the motor control centers
as specified herein and as shown
on the contract drawings.

1.02 Related Sections

A. Section 16475 — Circuit Breakers
and Fusible Switches.

B. Section 16481 — Par. 2.03 —
Freedom Electromechanical
Motor Control.

C. Section 16481 — Par. 2.04 —
Advantage Microprocessor
Motor Control.

D. Section 16481 — Par. 2.05 —
Solid-State Reduced Voltage
Motor Control.

E. Section 16483 — Adjustable
Frequency Drives.

F. Section 16671 — Transient Voltage
Surge Suppression.

G. Section 16901 — Microprocessor
Metering Equipment.

H. Section 16902 — Electric Control
Devices.

I. Section 16903 — Protective Relays.

J. Section 16905 — Programmable.
Controllers

K. Section 16911 — Electrical
Monitoring and Control Systems.

1.03 References

A. The Motor Control Centers
and all components shall be
designed, manufactured and
tested in accordance with the
latest applicable standards of
NEMA, ANSI and UL 845.

A. The following information shall be
submitted to the Engineer:

1. Master drawing index.
Front view elevation.
Floor plan.

Top view.

Single line.

oo W N

Unit wiring diagrams depicting
remote devices.

o

Nameplate schedule.

8. Starter and component schedule.

9. Conduit entry/exit locations.
10. Assembly ratings including:

a. Short-circuit rating.
b. Voltage.
c. Continuous current.

11. Major component ratings
including:

a. Voltage.

b. Continuous current.
c. Interrupting ratings.

12. Cable terminal sizes.
13. Product data sheets.

B. Where applicable, the following
information shall be submitted
to the Engineer:

1. Busway connection.

2. Connection details between
close-coupled assemblies.

3. Composite floor plan of close-
coupled assemblies.

4. Key interlock scheme drawing
and sequence of operations.

1.05 Submittals — For Construction

A. The following information shall be
submitted for record purposes:

1. Final as-built drawings and
information for items listed
in paragraph 1.04,

Unit wiring diagrams.
Certified production test reports.

Installation information.

a E W

Seismic certification and equip-
ment anchorage details.

include the same drawings as the
construction drawings and shall
incorporate all changes made dur-
ing the manufacturing process.

1.06 Qualifications

A. The manufacturer of the assem-
bly shall be the manufacturer
of the major components within
the assembly.

B. For the equipment specified
herein, the manufacturer shall be
ISO® 9001 or 9002 certified.

C. The manufacturer of this equip-
ment shall have produced similar
electrical equipment for a mini-
mum period of five (5) years.
When requested by the Engineer,
an acceptable list of installations
with similar equipment shall be
provided demonstrating compli-
ance with this requirement.

D. The equipment and major com-

ponents shall be suitable for and
certified to meet all applicable
seismic requirements of Uniform
Building Code (UBC) for Zone 4
application. Guidelines for the
installation consistent with these
requirements shall be provided by
the switchgear manufacturer and
be based upon testing of repre-
sentative equipment. The test
response spectrum shall be based
upon a 5% minimum damping fac-
tor, UBC: a peak of 2.15g's (3.2-11
Hz), and a ZPA of 0.86g's applied
at the base of the equipment.
The tests shall fully envelop this
response spectrum for all equip-
ment natural frequencies up to at
least 35 Hz.

—OR-

D. The equipment and major com-
ponents shall be suitable for and
certified to meet all applicable
seismic requirements of the
California Building Code (CBC)
through Zone 4 application.
Guidelines for the installation con-
sistent with these requirements
shall be provided by the switch-
gear manufacturer and be based
upon testing of representative
eguipment. The test response
spectrum shall be based upon
a 5% minimum damping factor,
CBC: a peak of 2.15g's, and a ZPA
of 0.86g's applied at the base of
the equipment. The tests shall
fully envelop this response spec-
trum for all equipment natural
frequencies up to at least 35 Hz.
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-OR- 1.07 Regulatory Requirements B. Structures shall be totally

The equipment and major com-
ponents shall be suitable for and
certified to meet all applicable
seismic requirements of the BOCA®
National Building Code, paragraph
1612.6. This shall include both ver-
tical and lateral required response
spectra as specified. Alternatively,
the manufacturer’s certification
may be based on a detailed com-
puter analysis of the entire assem-
bly structure and its components.
Guidelines for the installation con-
sistent with these requirements
shall be provided by the switch-
gear manufacturer and be based
upon testing of representative
equipment. The equipment manu-
facturer shall document the
requirements necessary for proper
seismic mounting of the equip-
ment. The test response spectra
shall meet or exceed the required
response spectra peak accelera-
tion of 1.6g’s (3.2-11 Hz) and a ZPA
of 1.0g as specified in the BOCA
National Building Code, for all
equipment natural frequencies

up to at least 35 Hz.

The following minimum mounting
and installation guidelines shall
be met, unless specifically modi-
fied by the above referenced
standards.

. The Contractor shall provide
equipment anchorage details,
coordinated with the equipment
mounting provision, prepared
and stamped by a licensed civil
engineer in the state. Mounting
recommendations shall be pro-
vided by the manufacturer based
upon approved shake table tests
used to verify the seismic design
of the equipment.

. The equipment manufacturer
shall certify that the equipment
can withstand, that is, function
following the seismic event,
including both vertical and lat-
eral required response spectra
as specified in above codes.

. The equipment manufacturer
shall document the require-
ments necessary for proper seis-
mic mounting of the equipment.
Seismic qualification shall be
considered achieved when the
capability of the equipment,
meets or exceeds the specified
response spectra.

A. The motor control centers shall
bear a UL label. (Certified copies
of production test reports shall be
supplied demonstrating compli-
ance with these standards when
requested by the Engineer.)

1.08 Delivery, Storage and Handling

A. Equipment shall be handled and
stored in accordance with manu-
facturer's instructions. One (1)
copy of these instructions shall
be included with the equipment
at time of shipment.

1.09 Operation and Maintenance Manuals

A. Equipment operation and mainte-
nance manuals shall be provided
with each assembly shipped and
shall include instruction leaflets,
instruction bulletins and renewal
parts lists where applicable, for
the complete assembly and each
major component.

Part 2 Products

2.01 Manufacturers
A. The Cutler-Hammer business

B.
C.

The listing of specific manufacturers
above does not imply acceptance of
their products that do not meet the
specified ratings, features and func-
tions. Manufacturers listed above
are not relieved from meeting these
specifications in their entirety. Prod-
ucts in compliance with the specifi-
cation and manufactured by others
not named will be considered only
if pre-approved by the Engineer ten
(10) days prior to bid date.

2.02 Ratings

A. The Motor Control Center(s) shall
be 600-volt class suitable for opera-
tion on a 3-phase, 60-Hz system.
The system operating voltage
and number of wires shall be as
indicated on the drawings.

2.03 Construction

A. Motor Control Center(s) shall be
Cutler-Hammer type [F2100]
[Advantage] design.

enclosed deadfront, free-standing
assemblies. They shall be 90
inches high and [16 inches] [21
inches] deep for front-mounted
units. Structures shall contain a
horizontal wireway at the top, iso-
lated from the horizontal bus and
shall be readily accessible through
a hinged cover. Adequate space
for conduit and wiring to enter the
top or bottom shall be provided
without structural interference.

Compartments for mounting con-
trol units shall be incrementally
arranged such that not more than
[six (6) size 1 starters for front-
mounted only] [eleven (11) size 1
starters for back-to-back] can be
mounted within each vertical
structure. Guide rails shall be
provided.

A vertical wireway with minimum
of 35 square inches of cross-sec-
tional area shall be adjacent to
each vertical unit and shall be cov-
ered by a hinged door. Wireways
shall contain steel rod cable
supports.

All full voltage starter units through
NEMA Size 5 shall be of the draw-
out type. Drawout provisions shall
include a positive guide rail system
and stab shrouds to absolutely
ensure alignment of stabs with the
vertical bus. Drawout units shall
have a tin-plated stab assembly for
connection to the vertical bus. No
wiring to these stabs shall extend
into the bus compartment. Interior
of all units shall be painted white
for increased visibility. Units shall
be equipped with side-mounted,
positive latch pull-apart type con-
trol terminal blocks rated 600 volts.
Knockouts shall be provided for the
addition of future terminal blocks.
In addition, a master terminal block,
when Type C wiring is specified,
shall be drawout and shall be
located in the [top] [bottom] wire-
way, readily accessible through

a hinged cover. All control wire to
be [14 gauge] [16 gauge] minimum.

F. All drawout units shall be
secured by a spring-loaded quar-
ter turn indicating type fastening
device located at the top front of
the unit. Each unit compartment
shall be provided with an individ-
ual front door.
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G. An operating mechanism shall B. ForF2100 design MCC, isolation of motor circuit protectors shall

be mounted on the primary
disconnect of each starter unit.

It shall be mechanically inter-
locked with the unit door to
prevent access unless the dis-
connect is in the OFF position.

A defeater shall be provided to
bypass this interlock. With the
door open, an interlock shall be
provided to prevent inadvertent
closing of the disconnect. A sec-
ond interlock shall be provided to
prevent removal or re-insertion of
the unit while in the ON position.
Padlocking facilities shall be pro-
vided to positively lock the discon-
nect in the OFF position with from
one (1) to three (3) padlocks with
the door open or closed. In addi-
tion, means shall be provided

to padlock the unit in a partially
withdrawn position with the
stabs free of the vertical bus.

2.04 Bus
A. Each structure shall contain a main

horizontal [copper tin-plated] [cop-
per silver-plated] bus, with mini-
mum ampacity of 600 amperes

or rated [800] [1200] [1400] [1600]
[2000] [2500] [3200] amperes as
shown on the drawings. The hori-
zontal bus shall be rated at [65]
[50] °C temperature rise over a
40°C ambient in compliance with
UL standards. Vertical bus feeding
unit compartments shall be copper
and shall be securely bolted to

the horizontal main bus. All joints
shall be front-accessible for ease
of maintenance. The vertical bus
shall have a minimum rating of 300
amperes for front-mounted units
and 600 amperes for back-to-back
mounted units or fully rated [600]
[800] [1200] amperes.

For [F2100] [Advantage] design
MCC, the vertical bus shall be
completely isolated and insulated
by means of a labyrinth design
barrier. It shall effectively isolate
the vertical buses to prevent any
fault-generated gases to pass from
one phase to another. The vertical
bus shall include a shutter mecha-
nism to provide complete isolation
of the vertical bus when a unit is
removed.

-0OR-

the vertical bus compartment from
the unit compartment shall be by
means of a full height insulating
barrier. This barrier shall be a sin-
gle sheet of glass reinforced poly-
ester with cutouts to allow the unit
stabs to engage the vertical bus.
Provide snap-in covers for all
unused openings.

C. Buses shall be braced for
[65,000] [100,000] amperes rms
symmetrical.

2.05 Wiring/terminations

A. A. Wiring shall be NEMA Class [I]
(1, Type [A] [B] [C].

B. DeviceNet Wiring shall be in
accordance with the Open
DeviceNet Vendors Association
(ODVA\) specification. Truck cable
shall be provided in the upper
wireway, with T connectors for
each MCC section. Drop cables
and T connectors shall be used in
the vertical wireway to connect
each DeviceNet device.

2.06 Motor Controllers

Note to Spec. Writer:

Two classes of combination motor
starters are outlined below. Select one
of the paragraphs 2.06 A. The first
paragraph is for circuit breaker type
combination starters; the second para-
graph is for fusible type starters com-
bination starters. Three types of motor
starter (contactor/ overload) are avail-
able. Select one of the of paragraphs
2.06 B. The first paragraph is for
Advantage Microprocessor Motor
Starters; the second paragraph is for
DeviceNet Compatible Motor Control-
lers; the third paragraph is for Free-
dom Series NEMA Electromechanical
Motor Starters for F2100 MCC

A. Combination starter units shall be
full-voltage non-reversing, unless
otherwise shown, and shall utilize
Cutler-Hammer type HMCP Motor
Circuit Protectors.

1. Each combination unit shall be
rated [65,000] [100,000] AIC sym-
metrical at 480 V. The HMCP
shall provide adjustable mag-
netic protection and be provided
with pin insert to limit magnetic
adjustment to a maximum of
1700% motor nameplate full
load current to comply with NEC
requirements. All HMCP combi-
nation starter units shall have a
“tripped” position on the unit
disconnect and a push-to-test
button on the HMCP. Type HMCP

include transient override fea-
ture for motor inrush current.
[HMCP shall be used to provide
IEC 947-4 Type 2 coordination to
100,000 amperes.]

—OR-

A. Combination starter units shall be

full-voltage non-reversing, unless
shown otherwise utilizing fusible
switches.

1. Fusible switches shall be quick-
make, quick-break and shall
accept class R dimension fuses
and the combination shall safely
interrupt 100,000 amperes. Fus-
ible combination starters shall
provide |[EC 947-4 Type 2 coordi-
nation to 100,000 amperes.

Motor starters shall be Cutler-
Hammer type Advantage, electri-
cally operated, electrically held,
3-pole assemblies with arc extin-
guishing characteristics and shall
have silver-to-silver renewable
contacts. They shall have provi-
sions for a total of eight (8) NO

or eight (8) NC auxiliary contacts.
The overload protection shall
consist of one (1) current sensor
located in each phase monitored
by the microprocessor that yields
a time-current curve closely paral-
leling that of motor heating dam-
age boundary, accurate to 2%.
Running overload protection shall
be DIP switch selectable for the
specific motor full load amperes
within the starter range. Provide
DIP switch selectable overload trip
class of 10, 20 and 30.

1. Motor starters shall monitor cur-
rent in each phase to provide
phase loss and phase unbalance
protection, such that if the unbal-
ance on any of two phases is
greater than 30% of the DIP switch
selected trip rating, a phase loss/
unbalance trip occurs. Provide
phase loss/unbalance protection
which requires no time delay
for reset.

2. Motor starters shall provide
ground fault protection. Ground
fault protection shall be set at
20% of maximum continuous
ampere rating and have a start
delay of 20 seconds, and a run
delay of 1 second to prevent
nuisance trip on starting.
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. Microprocessor shall measure c. Currentin each phase. 4. Microprocessor sﬁall apply
control circujt voltage an_d d. Percent phase unbalance. voltage to the co_ll such that a
prevent closing of the coil c | vol guarqn}eed maximum of two
on low-voltage (78 Vac) and/or e. Lontrol voltage. (2) milliseconds of main contact
high-voltage (135 Vac) condi- f. Overload protection settings. bounce occurs on contactor
tions which are outside of the g. Cause of trip. closure.
coil ratings. ; 2 . .

h. Trip current magnitude. 5. Microprocessor shall continu-

. Microprocessor shall apply —OR- ously measure coil circuit voltage
voltage to the coil such that a and current so as to maintain con-
guaranteed maximum of two (2) Motor starters shall be DeviceNet stant coil power at a level to main-
milliseconds of main contact compatible, Cutler-Hammer type tain main contact closure and
bounce occurs on contactor Advantage, electrically operated, minimize coil power consumption.
closure. electrically held, 3-pole assemblies § Broviiaeantrol modilbss
i hall . with arc extinguishing characteris- " form the indicatrr(‘jo' by tpez-

« TAICEGpPrOCESSOrsShall taning: tics and shall have silver-to-silver wotot INput outpl
ously measure coil circuit control functions shown on the

UI Y q . . renewable contacts. They shall have Srinas Madilt ats
Vo !age. AngicUrrent 5o:as 10 provisions for a total of eight (8) NO rawings. e 10 INCOTpor
maintain constant coil power at . i faceplates having membrane

gk i or eight (8) NC auxiliary contacts.

a level to maintain main contact Th : hall . type pushbuttons and LEDs. All
| 4 minimi i e overload protection shall con ushbutton and LED functi t
closure and minimize coil power sist of one (1) current sensor located p ! . unctions to
consumption. in each phase monitored by the be furnished with clearly written
) : . - identification. Modules to be

. Provide control modules to per- microprocessor that yields a time- el )

et ; lsa rallelir provided with the ability to
form the indicated input/output current curve closely pa g replace conventional
i hat of motor heating damage P ventional star, stop,
control functions shown on the t g g hand, 4uto. and control fune-

i i boundary, accurate to 2%. Running . ' ! =t :
drawings. Module to incorporate ry, 3 tions, and when utilized in
faceplates having membrane overload protection shall be DIP d st

. s starter applications, overload
type pushbuttons and LEDs. switch selectable for the specific tesat function. Modulez torb
All pushbutton and LED func- motor full load amperes within the : on. (s %

: : - Brovicks DIP st provided with the ability to
tions to be furnished with clearly starter range. Provide switc teplaceconventional indicati

E i ificati lectable overload trip class b . icating
written identification. Modules 5;510 20 o 30 p light status of run, off, selector
i i il of 10, n ; : il it
to be provided w:tr_\ the] ability a switch pushbutton position,
to reprl‘acedconventlo;a sttartl, . Motor starters shall monitor and when utilized in starter
stop,_ and, auto, an CORLroL current in each phase to provide applications, overload alarm
funct nd when utilized in :

unctions, T_ WhHen U P phase loss and phase unbalance and overload trip.
strter app; Ications, vbrioa protection, such that if the unbal- ; _—
reset function. Modules to be : 7. Provide, where indicated on the

d : i ance on any of two phases is . :
provided with the ability to o drawings, a metering module

: P greater than 30% of the DIP : .
replace conventional indicating . : : capable of displaying control
liakt ctat ¢ # select switch selected trip rating, a taac. stat vty i

'9 5 ia “Sh% Fun,.oft, f’:." i phase loss/unbalance trip FO dg - rtus an I\'N gre uti-
sw&c hpus t.llfn?jnA pasition, occurs. Provide phase loss/ |zes onfstz? er app ltca IS, £
an IYV :'.'n utiiize Im Ztar;ter unbalance protection which tce;u e 3 P, curren art‘ t':‘e o
aps ica |c|ms(,jctn.r_er oad alarm requires no time delay for reset. rip and current in each phase.
b Phase unbalance protection 8. Each Starter shall have an

. Provide, where indicated on the shall have the capability of addressable communication
drawings, a metering module being deactivated by use of card capable of transmitting
capable of displaying control a hand-held programmer. control and diagnostic data over
:{olt:ge, stt:'t-tuesrandl\_rvhzrenutl— . Motor starters shall provide a_r]d?pen DewceNlet network to

128 onfst . app Itcat to' S P ground fault protection. Ground glLCe'rr:: pe(rjsd".”.a cofmr;I)uter or
xt:guse g TP c;.lr_ren ah 'Lne o fault protection shall be set at D : Ne ? ition of the

. [Provide] [Make provisions for] ampere rating and have a start ot th ller. Th =

g delay of 20 seconds, and a run size of the controller. The starter
an addressable communication Y ' ; shall be capable of transmitting
card capable of transmitting all delay of 1 second to prevent nui- the following data
data over a compatible two-wire sance trip on starting. Ground '
local area network to a central fault E’:Ptec?gn'smd” have the a. ON-OFF reset control functions.
personal computer for storage capability of being deactivated by b. Status (ON. OFF. TRIPPE
and/or printout. The network use of a hand-held programmer. ’ RESPO(NSE‘)O ! B0
shall also be capable of transmit- : )
ting data in R8232¢ format via Microprocessor shall measure c. Currentin each phase.

translat Al control circuit voltage and pre- d P h
atra or module. vent closing of the coil on low- . Percent phase unbalance.

a. ON-OFF reset control voltage (78 Vac) and/or highm e. Control voltage.

functions. Vor:?aﬁe (135 Vac) conditions f. Overload protection settings.

which are i 5 :

b. Status (ON, OFF, TRIPPED, ratings. outside of the coil g. Trip current magnitude.

NO RESPONSE). h. Average motor current.
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i. Hand/Manual/Local control. E. Adjustable frequency controllers also be capable of being com-
j. Cause of trip indication: shall be provided in MCC(s) where municated via twisted pair to
1.Ph | scheduled. Controllers shall be a remote personal computer.
- Fhase loss. Cutler-Hammer type AF91 and/or Information displayed at
2 Pliase unbalance SV9000 for variable torque loads the CMU shall include the
: ' unless otherwise indicated on the following:
3. Ground fault. drawings. Controllers for variable
torque loads shall be rated a mini- a. Status - ON, OFF, TRIPPED,
4, Thermal trip. mum of 110% overcurrent for NO RESPONSE.
one (1) minute. Drives larger than b. Standard address.
-OR- Lth;é‘lO hp]tshlatll have ildentg:al ¢. Three-phase current.
, control te
Motor starters shall bg Cutler- przgra;mgr;l; par;r:}nlgtae:ségrives d. Control voltage.
:gggg;ti;'s:l‘?;’g“pggt’zz r\el.-!E:cftpr\i shall be capable of providing 200% e. Overload condition (alarm).
b L5 starting torque. Drives over 150 h i i
cally held, 3_-po|e assembllels ".'V'th shall b% Ioc?ated next to the main : ke REER ?f RN,
arc extinguishing characteristics section to reduce bus loading g- Dperationscount,
and shall have S'IVeraﬁﬂ'S”Vﬁr 0 and heating. All controllers shall h. Run time.
renewable_ COntacts. ey S8t be combination type and shall i. Set points.
have provisions for a total of eight . P
p : 0L sld include options as specified. Drives 3 5
(8) NO or eight (8) NC auxiliary shall have communication cards - _Stam_afr. S i
contacts. The overload relay capable of communication using SRR
a;sembly shall be of the thermal [DeviceNet] [PROFIBUS] [LonWorks] 3. When used with the remote
bimetallic ambient compensated [Modbus RTU] [Interbus S][SDS]. communications option, the
type. Overload relays shall be Drives shall be capable of using a CMU shall pass data to a com-
reset from outsu_:Ie the enclosure V/Hz, open loop vector, or closed puter from Advantage starters,
by means of an insulated button. loop vector control architecture. contactors and overload relays
Thg qverload relay shall have a (1Q 500). The master or the host
built-in push-to-test button, elec- Note to Spec. Writer: network’s baud rate (s
trically isolated NO-NC tact s
rically isolate -NC contacts . v upper network passing data to
and single-phase sensitivity. :::%ro?:;ﬁ;ine::'f':rdtgpsi%'gﬁt;%zss a computer) shall be indepen-
Each starter shall be equipped paragraph 2.02. ggngof :heTCrthU 5 stubnet;vortk
with a fused control power trans- z HE b i e e
f iridi A light Note to Spec_ Writer: network’s baud rate shall be
l_?gger' ItW? ) '".t ﬁatlng t:s (S,‘;) established via the PONI com-
SE DciOr SWILCT, ang wo Select paragraph 2.06 F as munications module while the
NO contacts, unless otherwise optional choice on Advantage CMU's subnetwork baud rate
schgduied on the drawinge. MCC only. shall be switch selectable on
Device panel to have space to h f the CMU
accommodate six (6) oil-tight F. Advantage Central Monitoring theirearorine :

pilot-control devices or indicating
ammeters, voltmeters, or elapsed
time meters.

Solid-state reduced-voltage start-
ers, Cutler-Hammer type S801
shall be provided where shown
on the contract drawings. The
solid-state reduced-voltage starter
shall be UL and CSA® listed in the
motor control center, and consist
of an SCR-based power section,
logic board and paralleling bypass
contactor. The paralleling bypass
contactor shall be energized when
the motor reaches full speed. Heat
sinks shall not be allowed in the
MCC structure. Each starter shall
have an addressable communica-
tion card capable of transmitting
control and diagnostic data over an
open DeviceNet network to either
a personal computer or PLC.

Note to Spec. Writer:

For more detailed specification
information refer to section 16481,
paragraph 2.05.

Unit (CMU)

1. Where shown on the drawing,
provide a Cutler-Hammer type
Advantage Central Monitoring
Unit (CMU) or approved equal.
The CMU shall be a micropro-
cessor-based, self-contained
device (NEMA 3R/12 faceplate)
suitable for door mounting and
shall perform the following
listed functions. Each assembly
shall have provisions for a com-
munications module to provide
for remote computer monitor-
ing up to 10,000 feet (2540 m).

2. Monitoring and display parame-
ters of up to 99 Cutler-Hammer
type Advantage starters or con-
tactors equipped with product
operated network interface card
(PONI), or Cutler-Hammer type
1Q 500 solid-state overload
relays. Communications over
the local area network shall be
9,600 baud. Parameters locally
displayed at the CMU for each
starter and overload relay shall

4. The program directing the

functions or the CMU shall

be permanently stored in the
CMU. There shall be no need to
reload data after ac power loss.

5. The addresses, types of devices
and descriptions shall be stored
in memory during the learn
mode and shall also be retained
throughout a power loss. Unless
there has been a change, it shall
not be necessary to re-enter the
learn mode after a power loss.

6. The CMU shall have an 8-digit
alphanumeric display to moni-
tor active data, trip data or set
points which are available from
the individual motor control
devices. The CMU shall have
three (3) LEDs to indicate which
group of data is being displayed,
as selected through membrane-
type alphanumeric pushbuttons
by the user. The CMU shall have
a 2-digit alphanumeric display
to indicate the address of the
control device for which data is
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being displayed. The CMU shall
have membrane type pushbut-
tons to allow the user to step up
or down to select the control
device to be displayed. The CMU
shall have two (2) additional
LEDs at the top of the CMU to
indicate that the CMU is opera-
tional and when there is an
“alarm” status on one of the
motor control devices. The CMU
shall have an “acknowledge/
reset” membrane-type pushbut-
ton to permit the user to reset
the CMU following a motor
control device trip.

The CMU shall be operated from
120-volt, single-phase input.

. The CMU shall have a “Help”

button function, which shall scroll
English explanations in the alpha-
numeric window for any condition
or abbreviations.

[Provide] [Make provisions for]
an addressable communication
card capable of transmitting all
data, including trip data over a
compatible two-wire, local area
network to a central personal
computer for storage and or
printout. Provide data and time-
stamping for all starter/contactor
operations. Reprogramming of
the CMU shall not be required
when adding a communication
module. The network shall also
be capable of transmitting

data in RS232c format via a
translator module.

2.07 Overcurrent Devices
A. Circuit Breakers

Ta

Individual feeder breakers shall
have a minimum interrupting
capacity of [65] [100] KAIC at
rated voltage or as scheduled
on the drawings.

B. Fusible Switches

1.

Individual feeder switches shall
be quick-make, quick-break
gang-operated type utilizing
class R fuse clips. The fused
switch shall be rated 100 kAIC
at rated voltage.

2.08 DeviceNet Devices

A. Motor Control Center assemblies
shall be provided with a factory
assembled DeviceNet fieldbus
communications network
providing direct connectivity
between MCC devices and the

. system controller and/or HMI.

B. The DeviceNet system installed in
the MCC shall include a complete
and tested cabling system compli-
ant and approved by the ODVA
DeviceNet standard. The cabling
system shall consist of trunk and
drop line cabling including all
splice and tap connectors and
terminating resistors. The trunk
and drop cabling shall be 600V
insulation and include electrical
shielding as per the standard
ODVA DeviceNet specification.
Non-standard, non-shielded
flat cable will not be accepted.

C. The trunk line shall be installed in
the top horizontal wireway of the
MCC. The trunk line shall be thick
cable as specified by the ODVA
standard. Sealed, threaded, and
keyed device tap connectors
located and mounted in the top
horizontal wireway shall “T” off
the top wireway to drop cable
mounted in each of the vertical
wireways. Each DeviceNet device
shall have a dedicated drop line
connection via T Connector. The
drop cable shall be thin cable as
specified by the ODVA standard.
Each section of motor control
shall be connected with sealed,
threaded, and keyed device tap
connectors located and mounted
in the top horizontal wireway
All cabling shall be securely sup-
ported and attached to the MCC
structure in accordance with the
contract drawings and the manu-
facturer’s recommendations.

D. DeviceNet communications
modules shall be provided at
each device interfacing to the
DeviceNet fieldbus. The com-
munications modules shall be
installed in the unit device com-
partment or bucket, and shall be
direct-connected to the DeviceNet
drop cable. Each device shall be
provided with the appropriate
factory fabricated cable for
interfacing the communications
module with the associated
DeviceNet device.

E.

Port expanders shall be provided
where required to permit multiple
device communications. The port
expander shall be installed in

the associated unit device
compartment.

Motor control centers shall pro-
vide required 24 Vdc power to
adequately supply power to all the
devices in the [MCC] [Total Sys-
tem], and shall be sized as shown
in drawings. The power supply
shall be installed in an MCC unit
with a disconnect switch, supple-
mentary protection and a cable
tap box to prevent damage to/
from other power supplies on

the network.

Operator interface unit(s) shall be
PanelMate Power Series. Operator
interface units shall be able

to provide the following. Starter
status, 3-phase current, control
voltage, overload condition
(alarm), cause of device trip, oper-
ations count, run time, set points,
starter description and identifica-
tion, system process graphics
screens. Operator interface shall
have the capability of communi-
cating on the DeviceNet network.

2.09 Miscellaneous Devices

2.10 Incoming Feeder Terminations
and Device

A.

Incoming [cable] [busway]

shall terminate within the control
center on a [main lug] [main
breaker] termination point. Main
lug terminations shall have ade-
quate dedicated space for the type
and size of cable used and the lugs
shall be [standard mechanical
screw] [compression-type] with
antiturn feature. Main breakers
shall be provided as indicated

on the drawings and shall be
[molded case] [insulated case,
stored energy device] [air

power circuit breakers].

2.11 Customer Metering

A.

Where indicated on the drawings,
provide a separate customer
metering compartment with

front hinged door.

Provide current transformers for
each meter. Current transformers
shall be wired to shorting-type
terminal blocks.
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D.

Provide [potential transformers
including primary and secondary
fuses with disconnecting means]
[fused potential taps as the
potential source] for metering

as shown on the drawings.

Note to Spec. Writer:

Select devices as required for
paragraph 2.11 D.

Refer to section 16901 for detailed
specification for metering.

1Q Analyzer Series (Section 16901,
paragraph 2.02 A.)

1Q DP-4000 Series (Section 16901,
paragraph 2.02 B.)

1Q 300 Series (Section 16901,
paragraph 2.02 C.)

1Q 200 Series (Section 16901,
paragraph 2.02 D.)

1Q Generator (Section 16901,
paragraph 2.02 E.)

1Q Data (Section 16901,
paragraph 2.02 F)

Microprocessor-Based Metering
System.

2.12 Enclosures

A.

The type of enclosure shall be

in accordance with NEMA stan-
dards for [type 1A with gasketed
doors] [type 12 dust-tight and
drip-proof] [type 3R non-walk-in]
[type 3R walk-in]. All enclosing
sheet steel, wireways and unit
doors shall be gasketed.

2.13 Nameplates

A

Each unit will have a 1.0 x 2.5-inch
(25.4 x 3.5 mm) engraved name-
plate. The lettering shall be black
3/16-inch (4.78 mm) high, on a
white background.

2.14 Finish

A.

The control center shall be given a
phosphatizing pretreatment. The
paint coating shall be a polyester
urethane, thermosetting powder
paint. Manufacturer’s standard
color shall be used.

The control center finish shall pass
600 hours of corrosion-resistance
testing per ASTM B 117.

Part 3 Execution

3.01 Factory Testing

A. The motor control centers shall
have been tested in a high-power
laboratory to prove adequate
mechanical and electrical
capabilities.

B. All factory tests required by
the latest ANSI, NEMA and UL
standards shall be performed.

C. A certified test report of all
standard production tests shall
be available to the Engineer
upon request.

D. Factory tests as outlined above
shall be witnessed by the owner’s
representative.

1. The manufacturer shall notify
the owner two (2) weeks prior
to the date the tests are to be
performed.

2. The manufacturer shall include
the cost of transportation and
lodging for up to three (3)
owner's representatives. The
cost of meals and incidental
expenses shall be the owner's
responsibility.

3.02 Field Quality Control

A. Provide the services of a qualified
factory-trained manufacturer’s rep-
resentative to assist the contractor
in installation and startup of the
equipment specified under this sec-
tion for a period of working
days. The manufacturer’s repre-
sentative shall provide technical
direction and assistance to the
Contractor in general assembly
of the equipment, connections
and adjustments, and testing of
the assembly and components
contained therein.

B. The following minimum work
shall be performed by the
Contractor under the technical
direction of the manufacturer’s
service representative:

C:

. Rig the MCC assembly into

final location and install on
level surface.

. Check all removable cells and

starter units for easy removal
and insertion.

. Perform insulation tests on

each phase and verify low-
resistance ground connection
on ground bus.

. Connect all power wiring and

control wiring and verify basic
operation of each starter from
control power source.

. Torque all bolted connections

made in the field and verify all
factory bolted connections.

. Calibrate any solid-state meter-

ing or control relays for their
intended purpose and make
written notations of adjust-
ments on record drawings.
Perform startup of any solid-
state starters and adjustable
frequency drives.

The Contractor shall provide three
(3) copies of the manufacturer’s
field startup report.

3.03 Manufacturer's Certification

A.

A qualified factory-trained
manufacturer’'s representative
shall certify in writing that the
equipment has been installed,
adjusted and tested in accordance
with the manufacturer’s recom-
mendations. Equipment shall be
inspected prior to the generation
of any reports.

The Contractor shall provide three
(3) copies of the manufacturer’s
representative’s certification.
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3.04 Training

A. The Contractor shall provide a
training session for up to five (5)
owner's representatives for
normal workdays at the jobsite
or other office location chosen by
the owner.

B. The training session shall be
conducted by a manufacturer’s
qualified representative.

C. The training program shall
consist of the following:

1. Review of the MCC one-line
drawings and schedules

2. Review of the factory record
shop drawings and placement
of the various cells

3. Review of each type of starter
cell, components within,
control, and power wiring

4. Review contactor coil replace-
ment and contact replacement
procedures.

5. Discuss the maintenance
timetable and procedures to be
followed in an ongoing mainte-
nance program.

6. Provide three-ring binders
to participants complete with
copies of drawings and other
course material covered.

3.05 Examination

A. Installing Contractor to fully
inspect shipments for damage and
report damage to manufacturer
and file claim upon shipper, if
necessary.

B. Overload relay heater ratings must
be properly sized and coordinated
for each motor starter unit.

Eaton Corporation
Cutler-Hammer business unit
1000 Cherrington Parkway
Moon Township, PA 15108-4312
UsA

tel: 1-800-525-2000
www.cutler-hammer.eaton.com

C. Installing Contractor to verify
NEC clearances as dictated on
the contract drawings prior to
installation. Verify UL labeling of
the assembly prior to installation.

3.06 Installation

A. Contractor to follow the installa-
tion instructions supplied by
the manufacturer.

B. Control wiring shall be as shown
on the contract drawings except as
modified by the approval and sub-
mittal process. Interface all local
and remote devices into the con-
trol wiring and operational sys-
tems for each load.

C. Asshown on the contract drawing,
provide DeviceNet trunk
and drop cabling with threaded,
sealed and keyed device taps.

3.07 Field Adjustments

A. Follow the manufacturer’s instruc-
tions and the contract documents
concerning any short-circuit
device settings, heater selection,
timing relays, or startup of
components.

3.08 Field Testing

A. Followthe minimum requirements
as stipulated in the NETA testing
procedure for this type of motor
control center assembly.

B. Generate a field report on tests
performed, test values experi-
enced, etc., and make available
to owner upon request.

E-T'N | Cutler-Hammer

UL is a federally registered trademark
of Underwriters Laboratories Inc

National Electrical Code and NEC are
registered trademarks of the National
Fire Protection Association, Quincy,
Mass.

NEMA is the registered trademark and
service mark of the National Electrical
Manufacturers Association

Uniform Building Code (UBC) is a
trademark of the International Confer-
ence of Building Officials (ICBO).

ISO is the registered trademark and
sole property of the International
Organization for Standardization

BOCA is a registered trademark of
Building Officials and Code Adminis-
trators International, Inc

CSA is a registered trademark of the
Canadian Standards Association.

Modbus is a registered trademark
of Modicon, a division of Schneider
Electric Industries SA.

PROFIBUS is a registered trademark of
PROFIBUS International.

SDS (Smart Distributed System) is a
trademark of Synergistic Micro Systems.

Metasys is a registered trademark of
Johnson Controls, Inc.

Siemens is a federally registered
trademark of Siemens AG.

For a complete product specification
in CSl format, see Cutler-Hammer
Product Specification Guide,

section 16482.
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Total of 2 Structures, Total Width of 66 Inches with Front Hinged Doors
Allow a Minimum of an Additional 6 inches on each end for Seismic Anchoring Brackets.

Width-Inches 30.00 36.00
Width-MM 762 914
Depth(inner)-In. 24.00 24.00
Depth(inner)-MM 609 609
Depth(Quter)-In. 37.00 [ 37.00
Depth(Outer)-MM 939 939
Height-Inches 90.00 90.00
Height-MM 2286 2286
Weight-Lbs(Est.) 1600 1600
Weight-Kg(Est.) 725 725
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Switchboard General Information

Pow-R-Line C -Specifications

Quantity: 1

Alignment: Front Access/ Front and Rear Align

Service: 480V 3-Phase 3-Wire Lowest Breaker Interrupt Rating: 65 kA
Bus Specifications

Bus Amps: 600 Bus Bracing Rating: 65kA

Neutral Amps: None

Bus Material: Silver Plated Copper Heat Test

Silver Pltd. Cu. .25 X 1.5 Ground Bus Bolted To Frame, (1) 350 kcmil Ground Lug
Incoming Information

Incoming Entry: Bottom Incoming Location: Left

Incoming Qty & Size:

Terminals, Mechanical, (1) 250-500 kemil, Bottom

Structure Specifications
Service Entrance
Enclosure Type:

Type 3R (nonwalk-in) Flat Roof

Seismic Label (IBC/CBC Seismic Qualified)
Allow a minimum of an additional 6 in. on each end of the switchboard for bolt down brackets (Seismic Anchoring).
Refer to seismic installation data sheet 1A32007 and drawing 1A32010 for details.

Utility Specifications

600 Amps Util. Mtr. Compt. - PACIFIC GAS & ELECTRIC
Utility Service Requirements Page References:

Lug Drillings Per Page: 10-28
UGPS Per Page 10-,23,24,25

8J Meter Socket(s)
(2) EUSERC Press Bolts

CT Compartment Per Page 10-3,4,5,6,29
Meter Door per Page 10-3,29,30,32,34
2 Drillings

Enclosure properties

Struct # Description/Modifications
1 Bussed pulled Structure (Incoming Utility Structures)
Vertical isolating barrier - full height
Auxiliary Bus
2 Incoming Utility Structures (Incoming Utility Section)
Horizontal isolating barrier
Auxiliary Bus
The information on this PREPARED BY DATE )
document is created by Eaton Krogh, Jay P os/1009 |Eaton Corporation Sumter, SC
Corporation. It is disclosed
in confidence and it is only ARERVEDEY BATE HORINANE Santa Barbara
to be used for the purpose in DESIGNATION Incoming PG&E
which it is supplied. VERSION TYPE DRAWING TYPE
6.7 Switchboards Customer Appr.
NEG-ALT NUMBER REVISION DWG SIZE G.o ITEM SHEET
MPY10303H904-0000 1 A 001 10F3




Str#  Unit  Description/Modifications

Switchboard Units Information

Nameplate
1
2
PRLC32_Utility-600A Utility Metering - PACIFIC GAS & ELECTRIC
Main Brkr.-200A 3P [HKD 400A Frame], Trip 200 A. Thermal Mag
Terminals, Mechanical, (1) 250-500 kcmil, Bottom
The information on this PREPARED BY DATE
document is created by Eaton Krogh, Jay P osi10/08 | Eaton Corporatlon Sumter, SC
Corporation. It is disclosed y
in confidence and it is only AFEROVED BY DATE ADBHANE Santa Barbara
to be used for the purpose in DESIGNATION Incoming PG&E
which it is supplied. VERSION TYPE DRAWING TYPE
6.7 Switchboards Customer Appr.
NEG-ALT NUMBER REVISION DWG SIZE G.0. ITEM SHEET
MPY10303H904-0000 1 A 001 30F3




Neg# MPY10303H904 Alt# 0000 08/10/09

13:04:27

Customer Bill of Material

1 PRLC Switchboard
Pow-R-Line C Switchboard, Front Access/ Front and Rear Align, Type 3R (nonwalk-in) Flat Roof
480V 3-Phase 3-Wire, 600 Silver Plated Copper, Lowest Breaker Interrupt Rating: 65kA, Bus Bracing Rating: 65kA

1

Pk ko okt ot ot ) ek

Pow-R-Line C

Seismic Label (IBC/CBC Seismic Qualified)

Type 3R (nonwalk-in) Flat Roof

Vertical Isol. Barrier (Service Entrance)

Horizontal Isol. Barrier (Service Entrance)

Service Entrance Label

600 Amp Silver Plated CU Main Structure

600A Utility Metering - PACIFIC GAS & ELECTRIC
Utility Meter Socket

Thermal Mag Trip - Standard

600 Amp Silver Plated CU Bussed Incoming Pull Section
200A 3P [HKD 400A Frame], Trip 200 A., Thermal Mag, (1) 250-500 kemil, Mechanical, Bottom

Designations:  Incoming PG&E
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General Description

Switchboards — Low Voltage

Type 1, Type 2 and Type 3 Switchboards
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Application Considerations
and Definitions

Eaton’s Cutler-Hammer® Pow-R-Line
family of distribution switchboards
incorporates new design concepts
that fit the ever-increasing need for
applications on high short circuit
systems, while retaining maximum
standardization, safety and conve-
nience throughout the line.

Front Accessibility

Front accessibility switchboards align
at the rear, enabling them to be placed
against a wall (Cutler-Hammer Type
Pow-R-Line C™ front accessible). If the
main section is deeper than others,
due to physical size of the main device,
the necessary offset in lineup will
occur in front, and the main section
will be accessible from the side as well
as from the front. Eaton also offers
front accessible switchboards that
align at the front and rear.

Rear Accessibility

Rear accessible switchboards align at
the front and the rear. Bus maintenance
and cable entry and exit require rear
access. There are two types of rear
accessible switchboards. Both types
utilize the same incoming utility and/or
main structures. The first type utilizes
group mounted feeder devices with
panel construction (Cutler-Hammer
Type Pow-R-Line C rear accessible).
The second type utilizes individually
compartmentalized feeder devices with
load side insulated bus bar extensions
(Cutler-Hammer Type Pow-R-Line i).

Standard Switchboard Height

Standard Pow-R-Line switchboard
height is 90 inches (2286.0 mm).

Group Mounting

Group mounted circuit protective
devices are an assembly of units
mounted on a panelboard type base
(panelboard construction). Units may
be molded case breakers or fusible
switches. Circuit protective devices are
accessible from the front.

A main molded case breaker or main

fusible switch, within the sizes listed for
panelboard design, can be included in
the panel mounted assembly in lieu of
a separate, individually mounted unit.

Space Only for Future Devices

Group Mounted Construction

Where space only for future circuit
protective devices is required, the

proper space and a blank filler plate
will be supplied. Connections and
mounting hardware are not included.

Provision for Future Devices

Where provisions for future circuit pro-

tective devices are required, space for
the device, corresponding vertical bus,
device connectors and the necessary
mounting hardware will be supplied.

Bus Bar System

Standard bus in the switchboards
is tin-plated aluminum. Copper and
silver-plated copper are also available.

Main bus and sub-main buses

meet UL® and NEMA® standards for
temperature rise on all Pow-R-Line
switchboards. Special bus densities
are available.

Overcurrent Devices

To properly select and size overcurrent
devices for use in a switchboard,

the allowable temperature rise must
be taken into account as to its effect
on the tripping characteristics of

the devices in question.

Accordingly, Article 215.3 of the NEC®
requires overcurrent devices to be
rated not less than 125% of the
continuous load they are protecting.
To comply with this, an 80% derating
factor must be used with all over-
current devices such as molded case
breakers and FDPW fusible switches
unless they are tested and approved
for application at 100% of the rating.

Short Circuit Rating

Standard bus and connectors on all
switchboards are rated for use on
systems capable of producing up
to 65,000 amperes rms symmetrical
short circuit current at the incoming
terminals.

Increased bus short circuit ratings
equal to that of connected switchboard
devices, up to 200,000 amperes rms
symmetrical, are available in most
Pow-R-Line C switchboards when
approved main devices are installed.
Contact Eaton for more information.
UL labeled switchboard sections are
marked with their applicable short
circuit rating.

Provision for Busway Entrance
and Exit

Busway connections to switchboard
sections include cutout and drilling in
the top of the switchboard with riser
connections from the switchboard

device or bus, up to the point where
the bus duct enters the switchboard.
No connections are furnished external
to the switchboard.

In all transactions involving busway
attached to switchboards, it is essential
that information regarding orientation
of the busway with respect to the front
of the switchboard be supplied to the
coordinating assembly plant.

On Pow-R-Line C switchboards, solid
bus bar is used to connect the bus duct
to the individually mounted main
device, main or sub-main switchboard
bus, or vertical main bus of panel
mounted circuit protective device
panels. Busway fed by group mounted
branch devices are cable connected.

Aluminum riser connections are
standard. Copper- or silver-plated
copper is available as an option.

Transitions

Transition structures are required

for connecting switchboards to the
secondary of power center trans-
former (dry or fluid filled), motor
control centers, and for other special
switchboard configurations such

as “L" or “U” shaped lineups. In
some applications, an extra structure
complete with connections is required;
in others, where switchboard depth
and space permit, only the connection
conductors are required. (Refer to
factory for these applications.)

Auxiliary Structures

These are normally mounted adjacent
to service structures or distribution
structures and used where incoming
service or feeder conductors require
additional space or facilities not
included in the standard switchboard,
such as:

1. Mounted adjacent to a top con-
nected service structure and used
as a cable pull structure where
service conductors are brought in
underground. Auxiliary structures
are the same depth and height as
the service structure, and are wide
enough to accommodate the
incoming cables.

2. Mounted adjacent to a service
structure and used as a bus transi-
tion compartment for running
riser bus from the load-side of
the service structure up to top out-
going bus duct connection when
distribution structures are not
required. Auxiliary structure are
the same depth and height as
service structures.

For more information visit: www.EatonElectrical.com

CAD8104001E
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Switchboards — Low Voltage

Type 1, Type 2 and Type 3 Switchboards

General Description

In addition to the above applications,
auxiliary structures may be mounted
adjacent to a distribution structure and
used as a structure for lighting panel
or other device which may be cable-
connected to a branch circuit device in
the distribution structure. Dimensions
are compatible with arrangements
required.

Switchboards Used as
Service Equipment

Service equipment is the electrical
equipment that constitutes the main
control and means of power cutoff
the electric service (normally Power
Company supply) brought into the
building.

Where switchboards are to be used as
service equipment, certain NEC and
UL requirements apply that necessitate
modifications not normally supplied in
switchboards.

The following is a summary of the
requirements which are pertinent to
the application of a switchboard for
service equipment:

A. A switchboard with main lugs only
(no main disconnect) must be
designed so that all circuits in the
switchboard can be disconnected
from the supply source by the
operation of no more than six
operating handles (breaker or switch).

Switchboard equipped with main
disconnect devices are not subject
to the above six disconnect limita-
tion, as the entire board can be
de-energized with the main dis-
connect device.

Ground fault protection of equip-
ment should be provided for solidly
grounded wye electrical services
of more than 150 volts to ground,
but not exceeding 600 volts phase-
to-phase for each service discon-
necting means rated 1000 amperes
or more.

B. For testing purposes, means are
also required to disconnect the
switchboard neutral bus from the
grounded service neutral conductor
(1-phase, 3-wire and 3-phase, 4-wire
systems). To comply with this
requirement, a removable link
(solid bar) is provided in the
switchboard neutral bus. This link
is generally located near the point
where the main feeders enter the
switchboard or in the area of the
main disconnect device where one
is provided.

To further comply with NEC and
UL requirements, a separate bond-
ing strap is connected from the
neutral bus to the switchboard
frame. This bonding connection

is located on the line side of the
removable neutral link, maintain-
ing a service ground to the switch-
board frame when the test link is
removed. See Figure 21.0-1.

91 @2 @3 N
p To Station
Ground
Neutral
Link
\ \
) ) )
Bonding —
Strap
N
21
Equipment g;
Ground Bus
EN
Switchboard Frame

Figure 21.0-1. Neutral Link

Where switchboards are to be used for
service equipment, it should be clearly
indicated.

Underwriters Laboratories
Requirements and Labeling

The basic requirement for obtaining an
Underwriters Laboratories label on a

switchboard, is that all the component
devices (breakers, switches, etc.) in the
switchboard assembly are UL listed. In
addition, the switchboard must comply
with all applicable provisions of UL 891.

Today's modern electrical systems
require that switchboards offer a wide
selection of electrical devices, many of
which do not fall within the scope of
Underwriters’ listed devices. Therefore,
the conditions under which a switch-
board may be labeled are limited.

Listed below are several important
guidelines for consideration when
an Underwriter Laboratories label is
specified:

1. Underwriters’ nameplates, where
applicable, are supplied for each
vertical structure rather than one
common nameplate for the com-
plete switchboard lineup. Where
all of the component devices in
the switchboard are UL listed and
all applicable provisions of UL 891

are met, each of the switchboard
may be labeled.

2. Individual vertical structures of
a switchboard may be labeled
where they comply with under-
writers’ requirements, although
other vertical structures in the
same switchboard lineup may not
meet the UL standards, and will
not be labeled.

3. All Pow-R-Line C switchboards are
UL labeled if all mounted devices
are UL listed.

Automatic Transfer Equipment

For continuity of service, automatic
transfer equipment between two (2)
incoming services may be required.
This equipment transfers the load
upon failure of the normal (or preferred)
source to the standby (or emergency)
source. Upon restoration of the normal
source, the load is automatically trans-
ferred back to it. To accomplish this,
electrically operated main protective
devices (and bus tie devices, if required)
must be employed. Additional relays
also are required to detect source
voltage failure and to transfer control
power when required. A manual selector
switch is usually provided to select the
mode of operation — automatic or
manual transfer.

Seismic Considerations

The Uniform Building Code®, as well
as local and state building codes, place
an emphasis on seismic building
design requirements. Electrical distri-
bution systems are treated as attach-
ments to the building, and therefore,
fall into this category.

All Cutler-Hammer switchboards are
seismic qualified at the highest possi-
ble level, Seismic Zone 4, and have
been tested in accordance with ANSI
C37.81. This standard quantifies actual
earthquake conditions, as well as
equipment seismic capability through
use of the acceleration frequency
response spectrum. Additionally,
verification tests are conducted on
structural integrity, relative motion
and hold-down requirements by
repeated exciting the equipment at
all its natural frequencies.

Three 0.2g sine sweep single axis res-
onance search tests and three triaxial
multifrequency seismic tests were also
performed at increasing levels of
severity. Summaries of these tests

are available from Eaton.

CA0B104001E

For more information visit: www.EatonElectrical.com
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General Description — Type 1, Pow-R-Line C, Front Accessible, Group Mounted Feeders

Type 1 Cutler-Hammer -
Pow-R-Line C Switchboards 5 LR e

Meets NEMA Standard PB-2 and UL 891.

Construction Details

® 6000 ampere main bus maximum.

® Front accessible — main sections
front and/or side accessible.

m Feeder devices group mounted.
m Sections rear aligned or front and

rear aligned. : e
m Designed for mounting against :

a wall, but self-supporting, or “

with code clearance to a wall. | 1 :
Main Devices, :

Individually Mounted

® Molded Case Circuit Breakers, 400 -
2500 amperes, fixed or drawout. i

m Air Power Circuit Breakers, ! F
Magnum™ DS, 800 - 5000 amperes,
fixed or drawout.

m Air Power Circuit Breakers with
Current Limiting Fuses, DSL,
800 - 5000 amperes.

m Bolted Pressure Switches,
800 - 5000 amperes, fixed.

m Fusible Switches,
400 - 1200 amperes, fixed.

=
iF
e

.

e

RS

Feeder Devices, Group Mounted

® Molded Case Circuit Breakers,
15 - 1200 amperes.

m Fusible Switches, 30 - 1200 amperes.

A

RO

Feeder Devices, : :
Individually Mounted iR
® Molded Case Circuit Breakers, Type 1 Pow-R-Line C Switchboard
800 - 2500 amperes, fixed.
m Air Power Circuit Breakers, DS and
Magnum DS, 800 - 4000 amperes.
m Bolted Pressure Switches,
800 — 1600 amperes, fixed.

Note: For selection and layout guidelines,
please reference Page 21.1-1.

For a complete product

specification in CSI format,
see Eaton’s Cutler-Hammer
Product Specification Guide Section 16429

For more information visit: www.EatonElectrical.com CAO0B104001E
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General Description — Type 1, Pow-R-Line C, Front Accessible, Group Mounted Feeders
Features
m Eaton’s Cutler-Hammer circuit
breakers provide higher ratings in
a standard chassis and increased
series ratings.
m Available with circuit breakers and @
fusible switches on the same chassis.
m UL listed and labeled. Meets NEC
and NEMA standards.
m Cutler-Hammer |Q microprocessor-
based metering device is standard
when metering is specified. Conven-
tional metering is available. 1Q devices
can provide a communications
capability. See Section 3.
m Optional integral Cutler-Hammer
Visor Series TVSS is available in
Pow-R-Line C switchboards, when
specified. See Section 36.
m Front accessible.
® Aluminum, copper, or silver-plated
copper main bus.
m A full range of device modifications
is available.
m Available in NEMA Type 1 and 3R
enclosures, UL listed.
Type 1 Pow-R-Line C Features
(1) Customer metering. @ Main.
(2 NEMA utility metering. @ Group mounted distribution.
Table 21.0-1. Pow-R-Line C Group Mounted Switchhoards
Voltage: 240 - 480 - 600 Vac, 250 Vdc
Mains: 400 through 6000 Amperes
| Main Device Amperes Short Circuit
| Type Symmetrical Rating (kA)
Molded Case Circuit Breakers 400 - 2500 14-200
Air Power Circuit Breakers, DS and Magnum DS 800 - 5000 30-100
Air Power Circuit Breakers with CL Fuses, DSL 800 - 5000 200
Bolted Pressure Switches 800 - 5000 U 200
Fusible Switches 400 - 1200 200
Main Lugs Only 400 - 6000 Rating Determined by
H.. - Distribution Device

The Single Chassis Design
Provides Device Flexibility

Feeder Device Amperes Short Circuit
. . Type Rating (kA)
Modifications
. X Molded Case Circuit Breakers 15-1200 10-200
m Ground fault protection on mains Fusible Switches 301200 200
and distribution devices. Stacked — Main with Branch Devices 400 - 2500 18 -200
m Coordination with other Cutler- U 5000 ampere bolted pressure switches are not UL listed.

Hammer divisions for busway and
transformer connections.

CA08104001E For more information visit www.EatonElectrical.com



E:T-N | Cutler-Hammer

Switchboards — Low Voltage

Type 1, Type 2 and Type 3 Switchboards

June 2006
Sheet 0705 j .
General Description — Type 2, Pow-R-Line C, Rear Accessible, Group Mounted Feeders
S
Features Table 21.0-2. Pow-R-Line C Group Mounted Switchboards
Voltage: 240 — 480 - 600 Vac, 250 Vdc
m Eaton’s Cutler-Hammer Circuit Mains: 400 through 6000 Amperes
Breakers provide higher ratings in Main Device Amperes Short Circuit
a standard chassis and increased Type Symmetrical Rating (kA)
seriestdlingss =~ Molded Case Circuit Breakers 400 - 2500 18-200
® Available with circuit breakers and Air Power Circuit Breakers, Type Magnum DS 800 - 5000 30-100
fusible switches on the same chassis. Air Power Circuit Breakers with CL fuses, DSL 800 - 5000 200
® UL listed and labeled. Meets NEC Eolt_etli F’Sres.sure Switches ggg B ?ggg @ ggg
A standards. usible Switches =
54 ?gin?cﬁzﬁprocessor ?)ased metering Main Lugs Only 400 - 6000 ?j‘“”-g D-Etergﬁnw by
A istribution Device
device is standard when metering
is specified. Conventional metering - —
: : : . A Short Circuit
is available. IQ devices can provide .';:::“' Devics mperes Ra;ng b
a communications capability. See
Section 3. Molded Case Circuit Breakers 15 - 1200 10 - 200
. . Fusible Switches 30-1200 200
- a‘;gfgilri'g;e%;aslsciffgi‘:gg'l':i‘;‘ Stacked — Main/Branch Devices 2 400 - 3000 18- 200
Pow-R-Line C switchboards, when © 5000 ampere bolted pressure switches are not UL listed.
specified. See Section 26 ! @ Type 2 Switchboards are capable of utilizing any of the main devices listed above as stacked (one
p N . ° above another in the same structure) branch devices, subject to ampacity limitations. See Type 2
m Front and rear accessible. layout data on Page 21.2-13.
® Aluminum, copper, or silver-plated
copper main bus.
m A full range of device modifications
is available.
®m Available in NEMA Type 1 and 3R
enclosures, UL listed.
Modifications
m Ground fault protection on mains
and distribution devices. -

m Coordination with other Cutler-
Hammer divisions for busway
and transformer connections.

L

CAD8104001E

For more information visit; www.EatonElectrical.com
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Circuit Breaker and Fusible Switch Technical Data

Table 21.0-3. Molded Case Circuit Breakers

Circuit Cont. No. of | Volts Type | Federal UL Listed Interrupting Ratings rms Symmetrical Amperes

Breaker Ampere Poles of Trip | Spec. Rati v -

Type Rating ac |dc by W-C.375b |2¢ atings Volts dc 2

atdioe 120 1201240] 240 'l 277 ]430 [ 600 | 125 l 250 |125/250

EDB 100-225 (2,3 240 (125 |N.IT. [12b — — 22,000 | — == - 10,000 |— ==
EDS 100-225 (2,3 240 | 125 12b — — 42,000 | — - — 10,000 |— —
ED 100-225 |2,3 240 | 125 |N.IT. |12b — — 65,000 | — — = 10,000 |— —
EDH 100-225 |23 240 | 125 | 14b g s 100,000 | — s — 10,000 |— —
EDC 100-225 |2,3 240 | 125 | 1 = —_ 200,000 | — — — 10,000 |— —
EHD 15-100 |1 277 | 125 | N.T. |13a _— — — l 14,000 | — — 10,000 |— —
EHD 15-100 2,3 480 | 250 13b = — 18,000 | — 14,000 | — = 10,000 | —
FDB 15=225 | 2.3 600 | 2560 | N.LT. | 18 — —_ 18,000 | — 14,000 | 14,000 | — 10,000 |—
FDB 15-225 |4 600 | 250 ® — — 18,000 | — 14,000 | 14,000 | — 10,000 |—
FD 15-225 |1 277 1125 |N.LT. | 13a — — = 35,000 | — = 10,000 |— —
FD 15-225 (2,3 600 | 250 22a — — 65,000 | — 35,000 | 18,000 | — 10,000 |—
FD 15-225 |4 600 | 250 @ — — 65,000 | — 35,000 | 18,000 | — 10,000 |—
HFD 15-225 |1 277 (125 | N.LT. [13a — — — 65,000 | — — 10,000 | — —
HFD 15-225 |2,3 600 | 250 23a — — 100,000 | — 65,000 | 25,000 | — 22,000 |—
HFD 15-225 |4 600 | 250 @ — — 100,000 | — 65,000 | 25,000 | — 22,000 —
FDC 15-225 |2,3 600 (250 | N.LT. |24a — — 200,000 | — 100,000 | 35,000 |— 22,000 |—
FDC 15-225 |4 600 | 250 ® — - 200,000 | — 100,000 | 35,000 |— 22,000 |—
JD 70-250 |2,3 600 | 250 |LT. 22a — — 65,000 | — 35,000 | 18,000 | — 10,000 |—
HJD 70-250 (2,3 600 [ 250 |LT. 22a — — 100,000 | — 65,000 | 25,000 | — 22,000 |—
JDC 70-250 |2,3 600 [ 250 |ILT. 22a — — 200,000 ( — 100,000 | 35,000 |— 22,000 |—
DK 250-400 2,3 240 | 250 | N.LT. |14b — — 65,000 | — —_ — — 10,000 |—
KD 70-400 (2,3 600 | 250 |LT. 23a —_ — 65,000 | — 35,000 | 25,000 | — 10,000 |—
CKD® 70-400 |3 600 | 250 |LT. 23a — - 65,000 | — 35,000 | 25,000 | — 10,000 |—
HKD 70-400 |2,3 600 | 250 | LT. 23a — — 100,000 | — 65,000 | 35,000 |— 22,000 |—
CHKD @ 70-400 |3 600 | 250 |ILT. 23a — - 100,000 | — 65,000 | 35,000 | — 22,000 |—
KDC 70-400 |2,3 600 | 250 |LT. 23a -— - 200,000 | — 100,000 | 50,000 | — 22,000 |—
LGE 300-600 |2,3 600 | 250 |LT. 23a — — 65,000 | — 35,000 | 25,000 |10,000 |22,000 |—
LGH 300-600 {23 600 | 250 |LT. 23a -— — 100,000 | — 65,000 | 35,000 | 10,000 |22,000 |—
LD 300-600 |23 600 | 250 | LT 23a — - 65,000 | — 35,000 | 25,000 | — 22,000 |—
CLD® 300-600 |3 600 (250 |LT. 23a — — 65,000 | — 35,000 | 25,000 | — 22,000 |(—
HLD 300-600 (2,3 600 | 250 | ILT. 23a — - 100,000 | — 65,000 | 35,000 | — 25,000 |(—
CHLD @ 300-600 |3 600 | 250 |LT. 23a — — 100,000 | — 65,000 | 35,000 | — 25,000 |—
LDC 300-600 (2,3 600 | 250 |LT. 23a — — 200,000 | — 100,000 | 50,000 | — 25,000 |—
CLDC @ 300-600 |3 600 | 250 |LT. 23a — — 200,000 | — 100,000 | 50,000 | — 25,000 |—
MDL @ 400-8B00 |2,3 600 | 250 |N.LT. |21a — — 65,000 | — 50,000 | 25,000 | — 22,000 |—
CMDL ‘?_151 400-800 |3 600 | — N.IT. | 21a = —_ 65,000 | — 50,000 | 25,000 | — 22,000 |(—
HMDL & 400-800 |2, 3 600 | — NIT. |2%a — — 100,000 | — 65,000 | 35,000 | — 25,000 |(—
CHMDL & 400-800 |3 600 | — N.LT. |21a — — 100,000 | — 65,000 | 35,000 |— 25,000 |[—
ND 600-120 |2.3 600 | — N.LT. | 23a — — 65,000 | — 50,000 | 25,000 | — — —
CND @ 600-1200 |3 600 | — N.T. |23a -— — 65,000 | — 50,000 | 25,000 | — - —
HND 600-1200 | 2,3 600 | — N.LT. | 23a — — 100,000 | — 65,000 | 35,000 | — — =
CNDC @ 600 -1200 | 3 600 | — N.IT. | 24a == — 200,000 | — 100,000 | 50,000 | — — —_
NDC 600-1200 |23 600 | — N.LT. | 24a Ao — 200,000 | — 100,000 | 50,000 |— — s
CHND @ 600-1200 | 3 600 | — N..T. | 23a —_— — 100,000 | — 65,000 | 35,000 | — o —
RD 1600 800- 1600 | 3 600 | — N.LT. |24a - — 125,000 | — 65,000 | 50,000 | — — =
CRD 1600 & 800-1600 | 3 600 | — N.L.T. |24a — - 125,000 | — 65,000 | 50,000 |— — —_
RD 2000 1000-2000 | 3 600 | — N.LT. |24a — — 125,000 | — 65,000 | 50,000 | — —_ =
RD 2500 1000-2500 | 3 600 | — N.LT. |24a — — 200,000 | — 65,000 | 50,000 | — — —_
CRD 2000% | 1000 - 2000 | 3 600 | — N.ILT. |24a — — 125,000 | — 65,000 | 50,000 |— -— —
RDC 1600 800 - 1600 |3 600 | — N.LT. |25a — - 200,000 | — 100,000 | 65,000 | — - —
CRDC 1600 ®)| 800- 1600 |3 600 | — N.LT. |25a — — 200,000 | — 100,000 | 65,000 | — — —
RDC 2000 1000-2000 | 3 600 | — N.LT. |25a — — 200,000 | — 100,000 | 65,000 | — —_ s
RDC 2500 1000-2500 | 3 600 | — N.LT. |25a — —_ 200,000 | — 100,000 | 65,000 | — — —
CRDC 2000 3| 1000 - 2000 | 3 600 | — N.LT. |25a = — 200,000 | — 100,000 | 65,000 | — e -

e

S

N.L.T. is non-interchangeable trip unit and |.T. is interchangeable trip unit.
Two-pole circuit breaker, or 2 poles of 3-pole circuit breaker at 250 Vdec.
100% rated.

Not available in Type 3 Pow-R-Line i/ switchboards.

[CRORO]

CAD8104001E For more information visit: www.EatonElectrical.com
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Circuit Breaker and Fusible Switch Technical Data
Table 21.0-4. Magnum DS Power Breaker Interrupting Ratings
Circuit Frame Ratings rms Symmetrical Amperes (000)
_II?:reaeker Amperes Interrupting Ratings Short-Time Rating &
" 208/240 V [4s0v 600 V 208/240 V 480 V [s00 v
MDS-408 800 42 42 42 42 42 42
MDS-608 800 65 65 65 65 65 65
MDS-808 800 85 85 85 85 85 85
MDS-Co8 800 100 100 100 85 85 85
MDS-616 1600 65 65 65 65 65 65
MDS-816 1600 85 85 85 85 85 85
MDS-C16 1600 100 100 100 85 85 85
MDS-620 2000 65 65 65 65 65 65
MDS-820 2000 85 85 85 85 85 85
MDS-C20 2000 100 100 100 85 85 85
MDS-632 3000 65 65 65 65 65 65
MDS-832 3000 85 85 85 85 85 85
MDS-C32 3000 100 100 100 85 85 85
MDS-840 4000 130 85 85 85 85 85
MDS-C40 4000 130 100 100 100 100 100
MDS-850 4000 130 85 85 85 85 85
MDS-C50 5000 130 100 100 100 100 100
T Also ratings without instantaneous trip.
Table 21.0-5. Current Limit-R Current Limiting Circuit Breakers — Non-Fused Type
Circuit Cont. No. of | Volts Type | Federal UL Listed Interrupting Ratings rms Symmetrical Amperes
Breaker Ampere Poles of Trip | Spec. " a
Typs Rating ac |dc @ W-C-375b ac Ratings Volts dec @
at 40°C 120 [ 120/240 , 240 ‘ 277 | 480 l 600 |125 Eo l 125/250
FCL 15-100 |2,3 480 | — NIT. |® - - 200,000 | — 150,000 | — —_— — —
LCL 125-400 (2,3 600 | — NIT. | @ — — 200,000 | — 200,000 | 100,000 [ — — —
2 N.LT. is non-interchangeable trip unit and I.T. is interchangeable trip unit.
@ Two-pole circuit breaker, or 2 poles of 3-pole circuit breaker at 250 Vdc.
® Not defined in W-C-375b.
Table 21.0-6. TRI-PAC Current Limiting Circuit Breakers — Fused Type
Circuit Cont. No. of | Volts Type | Federal UL Listed Interrupting Ratings rms Symmetrical Amperes
Breaker Ampere Poles d of Trip | Spec. Rati Volts de ®
Type Rating € |9 g W-C-375b el ki : -
at40°C 120 [ 120/240 [ 240 l 2717 [480 600 125 [ 250 { 125/250
FB 15-100 |2,3 600 | 250 | N.LT. |16a, 16b, 173, 26a | — — 200,000 | — | 200,000 | 200,000 | — —_ 100,000
LA 70-400 |2,3 600 250 |ILT. 16a, 16b, 17a, 26a | — — 200,000 | — 200,000 | 200,000 | — — 100,000
NB 300-800 (2,3 600 | 250 |LT. 16b, 17a, 26a — — 200,000 | — 200,000 | 200,000 | — — 100,000
PB 600-1600 |2,3 600 | 250 |LT. 17a, 26a — —_— 200,000 | — 200,000 | 200,000 | — — 100,000

& N.LT. is non-interchangeable trip unit and L.T. is interchangeable trip unit.
® Two-pole circuit breaker, or 2 poles of 3-pole circuit breaker at 250 Vdc.

For more information visit: www.EatonElectrical.com CA08104001E
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Circuit Breaker and Fusible Switch Technical Data
Table 21.0-7. Electrical Characteristics of Fusible Switches Cable Hanges for Standard
Device System Ampere Interrupting Capacities kA Secondary Device Terminals
Type Voltage Rating Symmetrical Amperes < ; :
Wire and cable terminals supplied
;usibihe 240 333 - fggc ggg i Wil: g:ass ? EUSBS on switchboard mounted devices for
witc or - wit ass uses £ ¢ : :
600 30- 600 200 K with Class R and J Fuses making up incoming or outgoing cable
800, 1200 200 K with Class L Fuses connections are of the mechanical
Bolted 240 800, 1200, 1600 200 K with Class L Fuses zcrfj“t' clamp ipress“re. tybp[e.fAl! i
Pressure or 2000, 2500, 3000, 200 K with Class L Fuses a,r ‘?rmma S a_re suitable for use
Switch 480 4000, 5000 © 200 K with Class L Fuses with either aluminum or copper cable

except as noted in the table. Panel
mounted devices utilize the standard
Table 21.0-8. Standard Switchboard Terminals terminal provided with that device.
Standard Main Breaker, Branch Breaker, Main Switch or Branch Switch Terminals i i

Table 21.0-9. Fusible Switches

G 5000 ampere bolted pressure contact switch is not UL listed.

Type Ampere Wire Size —
Breaker Rating Ranges Ampere Wire Size
Rating Ranges
EDB, EDS, ED, EDH, EDC 100 - 225 #4-#4/0 or
#6 - 300 kemil 30, 60, 100 #14-1/0
200 #4 - 300 kemil
EHD, FDB, FD, HFD, FOC 15— 100 #14- #1/0 d
125 - 150 #4-#4/0 400 250 - 750 kemil or
oL 15100 #14-$1/0 (2) 3/0 - 250 kemil
555 = - 600 (2) #4 - 600 kemil or
JD, HJD, JDC = # 4 - 350 kemil (4) 3/0 - 250 kemil
oK 250 - 350 (1) 25 - 500 kemil (31 250 — 750 Kol
400 (2) 3/0 - 250 kemil or 800 ey
(1) 3/0 - 500 kemil _ e |
oy 1 - i
KD, HKD, KDC, CKD @, CHKD & 100- 225 (1) #3 - 350 kemil e b il
250 - 350 (1) 250 - 500 kemil :
400 (2) 3/0 - 250 kemil : ;
(1) 3/0 — 500 kemil Table 21.0-10. Standard Incoming Terminal
LGE, LGH, LD, HLD, LDC, CLD @, CHLD @, CLDC @ | 300 500 (2) 250 — 350 kemil Ranges for Main Lugs Only and Main Devices
600 (2) 400 - 500 kcmil Ampere Cable
MDL, CMDL , HMDL, CHMDL 400 - 600 (2) #1 - 500 kemil Rating Range
RS e 400 (2) #2 - 500 kernil
! - ’ 600 (2) #2 - 500 kemil
ND, HND, NDC, CND @, CHND @, CNDC @ 600 - 1000 (3) 3/0 — 400 kemil 800 (3) #2 — 500 kemil
1200 (4) 4/0 — 500 kcmil 1000 (4) #2 — 500 kemnil
LCL 125- 225 (1) #6 - 350 kemil 1200 (4) #2 — 500 kemil
250 - 400 | (1) #4 - 250 kemil and 1600 (5) #2 - 500 kemil
(1) 3/0 - 600 kemil e T —
FB-P 15-100 #14-1/0 | 2500 (7) #2 - 500 kemil
LA-P 70-225 (1) #6 - 350 kemil | 3900 {10) #2 - 500 kemil
250 - 400 (1) #4 — 250 kemil and
(1) 3/0 - 600 kemil
NB-P 350 - 700 (2) #1 - 500 kemil
B0O (3) 3/0 — 400 kemil

Z 100% rated breaker.

Note: All terminal sizes are based on wire ampacities corresponding to those shown in

NEC Table 310-16 under the 75°C insulation columns (75°C wire). The use of smaller size

(in circular mills), regardless of insulation temperature rating is not permitted without voiding
UL labels on devices and equipment.

Note: For other terminals available on some ratings of molded case circuit breakers and
fusible switches, refer to Section 27.

CAD08104001E For more information visit: www.EatonElectrical.com
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General Description
N—
Selection and Layout Guide Table 21.1-1. Type 1 — Front Accessible Group Mounted Feeders Pow-R-Line C
for Type 1, Pow-R-Line C, e || Cesoiion [Page
1 Step 1@ | Layout incoming main section {with or without main device) as follows:
FI‘D nt Access' ble' G roup Special Utility Metering Compartment 21.1-2
Mounted Feeders West Coast Utility Metering Compartment 21.1-6
Standard NEMA® Utility Metering Compartment 21.1-8
Customer Only Metering Compartment 21.1-9
No Metering Compartment 21.1-9
Step 2 Layout Feeder Devices
in Distribution Sections  Group Mounted Type 21.1-10
Pow-R-Line C Individually Mounted Type @ 21.1-13
OPTIM Devices 21.1-14
Outdoor Enclosures 21.41
Step 3 Technical data, e.g., interrupting ratings, terminal size. 21.0-11
Step 4 Specification Data For a complete product specification in CS! format,
| see Cutler-Hammer Product Specification Guide, Section 16429.
T Since utility compartment dimensions are the minimum required by utility, check “no metering” main
device widths and use the larger width of either the main device or utility metering compartment.
@ Feeders are individually mounted, not compartmentalized.
PRLC Switchboard — Front Access
o

i1

CA08104001E

For more information visit: www.EatonElectrical.com
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Layout Dimensions — Type 1, Pow-R-Line C, Front Accessible, Group Mounted Feeders
Main Structure — With Standard (NEMA) Utility CT Compartments and/or Main Device
Hot Sequence Utility Cold Sequence Utility
Bottom Entrance Top Entrance Bottom Entrance Top Entrance
— 5 25
i [l T ko] Foad . ©5)
| | | Metering Metering |
‘ —+ ; Y ] ] Optional GFP Optional GFP | ¥ 777777]
| poi [ Lty utity | : —ﬂ ‘ Y | : A /
ls Y lcompartment Compartment [ P"-’! | | b I'ear/
|Section| & ' caquence Heat Saquance | | ult | Main ) Main ) 1 T Area |
S0 20 Section H ¢
12286.0) J (2286.0) I 2 + M
| Optional GFP Optional GFP _ 5 s
[ | Uty o iy ‘ i (63.5)
i ompartment ompartmeant i 3 3
Main ) Main | Cold Cold g sy mea ™ ™ Tda
| ‘ | Sequlence Sequlen:c — W1 ——a —w—
| « | - - Floor Plan Top PI
D Ib) D M p Plan,
Lo Wby — o e —F Wiy — —w—s* Pull Section Main Section
Layout 1 Layout 2 Layout 3 Layout 4

Figure 21.1-4. NEMA Utility Compartment Layouts — Dimensions in Inches (mm)

® D

(@)

circuit breakers are used.)

Rigid bus extension into Pull Section is required above 2000 amperes.
Clear area assumes no floor channels used under bottom frame.
1Q meter mounted to disconnect door as an alternate location. (When K, L, M, N and R fixed mounted frames and fixed mounted power

Table 21.1-5. Main Device Structure Size for Figure 21.1-4 Layouts

Main Max. | Width | Depth | Pull Main | Max. | Width | Depth | Pull Main Max. | Width | Depth | Pull
Device Amp. | (W) (D) Section Device Amp. | (W) (D} Section Device Amp. | (W) (D) Section
Rating Width Rating Width Rating Width
(W1) (W1} (W1)
Fixed Mounted Devices Fixed Mounted Devices Fixed Mounted Devices
Molded Case Breakers 100% Rated Power Circuit Breakers 100% Rated Manual Bolted Pressure Switches
Available with Optional Integral GFP Available with Optional Integral GFP Not Available with Ground Fault Protection
KD, HKD,KDC | 400 |36 30 20 Magnum DS | 800 (36 36 26 QA-800 800 |36 30 20
LD, HLD, LDC 600 |36 30 20 1600 36 36 26 QA-1200 1200 |36 30 26
MDL, HMDL B0OO |36 30 20 2000 36 36 26 QA-1600 1600 |36 30 26
ND, HND, NDC | 1200 | 36 30 26 3000 |45 48 30 QA-2000 2000 |36 30 26
RD.RDC 600 138 |30 |25 4000 |45 |48 (30 QA2500  [2500 |45 |36 30
RD. RDC 2000 138 |30 |26 5000 |45 |48 | — QA-3000 [3000 |45 |36 |30
RD, RDC 2500 |36 |30 (26 Fusible Switches ﬁgggg ; gﬁﬂﬂ Aot t ::56 t *
- @® efer to Eaton
100% Rated Molded Case Breakers 400 400 3 36 30 20
Available with Optional Integral GFP 600 600 |36 30 20 | Drawout Mounted Devices
CKD, CHKD 400 |36 30 20 1233 13?)8 32 gg [ ;g 100% Rated Insulated Case and Power Circuit
gtngCLD. 600 |36 30 20 — - Breakers Available with Optional Integral GFP
:\WT I}::ted .E'“mF an;Fl;lhed Pressure Switches Magnum DS| 800 |36 28 26
CMDL CHVDL| 800 |36 |30 |20 vailable with Optiona 1600 |36 |48 26
CND, CHND, 1200 |36 30 20 CBC-800 800 36 30 20 2000 |36 48 26
CNDC CBC-1200 1200 |36 30 26 3000 |45 48 30
CRD, CRDC 1600 | 36 30 26 CBC-1600 1600 36 30 26 4000 45 54 30
CRD, CRDC 2000 |36 30 26 CBC-2000 2000 36 30 26 5000 45 66 —
CBC-2500 2500 |45 6 30
TRI-PAC Fuse Type Current Limiting Breakers CBC-3000 2000 |45 gs 30 DSL-206 800 |36 54 26
LAP 200 |36 |30 |20 CBC-4000 |4000 |45  [36 |30 e N . O T 1 S
NB-P 800 |36 30 20 CBC-5000® |5000 |& DSL-632 3200 |45 66 30
PB-P 1600 |36 30 26 Fuse Truck |— 45 66 N/A
Note: See l_’ages 21.1-10 to 21.1-12 for layout DSL-840 4000 |45 66 30
Note: Dimensions for Figure 21.1-4. of distribution sections. See Pages 21.4-1 and Fuse Truck |— 45 66 N/A

Note: Refer to Pages 21.1-2 to 21.1-4
for dimensions on special utility CT

compartments,

21.4-2 for outdoor rainproof enclosures.
Top mounted pull boxes are available with
heights of 12, 18, 24 and 30 inches (304.8,
457.2, 609.6 and 762.0 mm).

Dimensions for estimating purposes only. For metric conversion: inches x 25.4 = mm.

@ Not UL listed.
& Refer to Eaton.

For more information visit: www.EatonElectrical.com
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Layout Dimensions — Type 1, Pow-R-Line C, Front Accessible, Group Mounted Feeders
Distribution Sections — Group Mounted Devices
i T D
I Busway_
| Optional Connection ry 25
Customer {63.5)
Metering | F Y |
Blank ‘ i 50X 2
an =
% 50 a8x o0 | |Vertcal Y 1|
(2286.0) (2286.0) | |Vertical {2286.0) Panel D O
| Panel Space | 4 /
| 3 Space for | ¥ /j /]
[ 22X for Devices a5 Y T ‘
! Device Dewican 635 5 ‘ |
[ Space \ 7620 ™ ™ * 762
| | -\
X X (Front)
| | Floor Plan
¥ 4 o« h 4 «
1 24 (609.6) | 1,18 (457.2)2@ 1,18 (457.2)@
«— 36, 45— le— 36, 25 —sps'8 145721 — 36, 45—
(914.4, 1143.0) (914.4, 1143.0) (914.4, 1143.0)
Layout 1 Layout 2 Layout 3
Maximum 2000 Amperes Busway Connection Full Distribution Section
CT Compartment
Combination Section
Note: See Distribution Layout Guides for structure width and for feeder device “X" requirements on Pages 21.1-11 and 21.1-12.

Figure 21.1-6. Distribution Section Layouts — Dimensions in Inches (mm)
& Clear area assumes no floor channels used under bottom frame.

@ For panels rated above 2000 amperes, minimum depth is 24 inches (609.6 mm).

@ Busway connection can be either incoming service or exiting load from a feeder breaker. Increased depth will be required.

Main Lug Distribution Sizing TRahIE,ZU-?- Mainnl,ug Only Sp_a(ie s
) equirements — Dimensions in Inches (mm 7] W
Most switchboard layouts feed the kil - — - 7777 Q{é{éﬁ” o 77 ITETT /%/
distribution section(s) from adjacent Amperes 'F-‘:?‘ e X“ Space Required i3
main breaker sections, however, a [km?m 50X 38X incoming | O O O [P_N]E\ L [
single distribution section may have Chassis | Chassis ©/ Conduits _ ;J
a set of incoming main lugs only. 400& [2-#2-500 [ 10(254.0)[10(254.0) e
ection
. - . 600 2 #250 - 750 | 16 (406.4) | 10 (254.0 e
Main lugs may be positioned in ’ ’ Top Section View
two ways. 800 3-#2-500 |10(254.0}(10(254.0)
37 #250-750| 1640641 | 10(254.0) | Figure 21.1-7. Section Plan View
1. Main lugs on distribution panel using 1200 4-#2-500 |12(304.8} | 12 (304.8) i
space requirements in Table 21.1-7. 4 - #250- 750 | 16 (406.4) | 12 (304.8) For 3000 - 4000 amperes: Incoming
. . 1600 |5-#2-500 |12 (304.8) |12 (304.8) cable or busway enters top or bottom
2. With a bussed auxiliary structure for 5 - #250 - 750 | 16 (406.4) | 12 (304.8) of pull section, terminating in cross bus
incoming cable per Figure 21.1-7. 2000 6-#2-500 |12(304.8)| 12 (304.8) extension. For pull section dimensions,
6-#250 - 750 | 16 (406.4) | 12 (304.8) refer to Page 21.1-8.

® For compression lugs use #250 — 750 kemil
lug dimensions.

® Dimensions shown are for top entry on 38X
Chassis only. For bottom entry use 50X
Chassis space requirements.

n Dimensions for estimating purposes only.

For more information visit: www.EatonElectrical.com CAD08104001E
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Layout Dimensions — Type 1, Pow-R-Line C, Front Accessible, Group Mounted Feeders

Distribution Layout Guide — Molded Case Breakers

: Breaker to Fusible .
Hjler L } Transition, All Widths 1X = 1-3/8 inches
(34.9 mm)
TVSS _
VisorSaries 10X TVSS Visor Series @
w )
| 2 5l Meteri
Metering X ‘etering
Maximum
Amperes Frame
1P 1P 1% L IR
100 HD
| 2P 2P 2% s
150 FDB, FD, HFD, FDC
3p 3P 3X
2P 2P 2X
225 EDB, EDS, ED, EDH,
ap ap 3X EDC, FD, HFD, FDC
7| | =
i Loace 3X 150 ELFD, ELHFD, ELFDC
20r3P 3X WP 250 JD, HJD, JDC
3p g 250 ELJD, ELHJD, ELIDC
Earth Leakage ‘§ X k !
A &
2o0r3P 8 ax 400 DK, KD, HKD,
2 KDC, CKD @, CHKD @
3P E
Eeaiti Lk E py 400 ELKD, ELHKD, ELKDC
<
)
£
20r3P e ax 600 LGE, LGH
&
[ae}
A
°
20r3P & 6X 600 LD, HLD, LDC,
- CLD @, CHLD @, CLDC @
!
20r3P 20r3P 33X > 100 FB-P
& & X 250 DC
2orap 20r3P 3 JD, HJD, J
A
400 LA-P
20r3P X 0
800 MDL, HMDL,
CMDL @, CHMDL @
A
20r3P 6X 1200 ND, HND,
NDC
A A —
20r3P . 20r3P E o ax 400 DK, KD,
| c 3 HKD, KDC
o 2
A g3
=&
5 S z3 g 800 NB-P
£% 1200 CND @, CHND 2, CNDC @
8 ‘
A Breaker may be used as main.

Figure 21.1-8. Circuit Breaker “X” Space Requirements — Dimensions in Inches (mm)

@ Preferred location of TVSS is mounted at the top of first distribution section. See Section 36 for further information.
& 100% rated breakers.

Note: For breaker interrupting rating and terminal data, see Section 27.

CAD8104001E For more information visit. www.EatenElectrical.com



