WEAVER CONSTRUCTION MANAGEMENT, INC.
3679 S. Huron St., Suite 404

Englewood, CO 80110

Phone: (303) 789-4111 FAX: (303) 789-4310
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January 27, 2012
Submittal No: 16289-001

PROJECT: Harold Thompson Regional WRF (Includes: 16441, 16442 & 16461)
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Includes:
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McDade-Woodcock, Inc.
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TRANSMITTAL

No. 00017
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PROJECT: Harold D. Thompson WRF

DATE: 1/25/2012

TO: Weaver General Construction REF: Electrical Submittal
, 16289-001, 16441-001,
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Electrical Equipment - EQUIP
MAINT BUILDING
ATTN: Wes Weaver
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Shop Drawings Approval [l Approved as Submitted
O] Letter 1 Your Use O Approved as Noted
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] Plans Submit
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Remarks: Electrical Submittal for Review and Approval
Via Email Only

CC:

Expedition ®

DRAWING REV. ITEMNO. COPIES DATE

DESCRIPTION STATUS

Electrical Submittal

16289-001 - Surge Protection
Device

16441-001 - Switch Boards
16442-001 - Panelboards
16461-001 - Low Voltage (Dry
Type) Transformers
ELECTRICAL EQUIPMENT -
EQUIPMENT MAINTENANCE
BLDG.
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16289-001 (Surge Protection Device)
16441-001 (Switch Boards)
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Job Name:
SDNO0301918

01/21/12

HDT RWRF 14:45:35

Customer Bill of Material

1 PRLC Switchboard
Pow-R-Line C Switchboard, Front Access/ Front and Rear Align, Type 1
480Y/277V 3-Phase 4-Wire, 3000 Copper, Minimum Interrupt Rating: 65kA, Bus Bracing Rating: 65kA

N = o () e e e e OO M e e b N et et e

Pow-R-Line C

3000 Amp Customer Metering - 1Q 250, CTs, With Display

3000 Amp CT's only (3) wired to shorting block

Vertical Isol. Barrier (Service Entrance)

Service Entrance Label

3000 Amp CU Bussed Incoming Pull Section (Density Rated Bus)

3000 Amp CU Feeder Structure (Density Rated Bus)

Digitrip RMS310 LSIG-RD

Nameplate

3000 Amp CU Distribution Structure (Density Rated Bus)

Digitrip RMS310 LSI-K/L/M

Digitrip RMS310 LSIG-ND

SPD Series 400kA SPD, Standard w/ Surge Counter (Disconnect Included)

insulated bus

2000A 3P [RD 2000A Frame], Trip 2000 A., RMS310 LSIG, (6) #4-500 kcmil, Mechanical, Bottom
800A 3P [HMDL 800A Frame], Trip 800 A., RMS310 LS, (3) 3/0-400 kcmil, Mechanical
1200A 3P [HND 1200A Frame], Trip 1200 A., RMS310 LSIG, (4) 4/0-500 kcmil, Mechanical
3P [HKD 400A Frame] Space,

Designations: ~ MDP-1



Switchboard Gener_a_l Information

Pow-R-Line C -Specifications

Quantity: 1

Alignment: Front Access/ Front and Rear Align

Service: 480Y/277V 3-Phase 4-Wire Minimum Interrupt Rating: 65 kA
Bus Specifications

Bus Amps: 3000 Bus Bracing Rating: 65kA

Neutral Amps: 3000

Bus Material: Copper Density Rated Bus - 1000A per square inch

Copper .25 X 2.0 Ground Bus Bolted To Frame, (1) 350 kemil Ground Lug

Incoming information
Incoming Entry: Bottom Incoming Location: Left
Incoming Qty & Size: Terminals, Mechanical, Bottom, (8) #4-500 kemil

Structure Specifications
Service Entrance
Enclosure Type: Type 1
Nameplates: None -

Special Notes
Qty Description Catalog Number

3 insulated bus CN9077

Enclosure properties
Struct # Description/Modifications

1 Bussed structure with incoming main lugs (Incoming Auxiliary Pull Section)
Vertical isolating barrier
Auxiliary Bus
2 Individually mounted feeder BREAKER exiting bottom, or SWITCH exiting top or ...
Vertical isolating barrier
3 50x chassis mounted feeders (Feeder Structure)
The information on this PREPARED BY DATE
document s created by Eaton Fitzgerald, Michael F o212 |Eaton Corporatlon
Sumter, SC
Corporation. It is disclosed
in confidence and it is only APPROVED BY DATE LD HDT RWRF
to be used for the purpose In DESIGNATION MDP-1
which itis supplled. VERSION TYPE DRAWING TYPE
78 Switchboards Customer Appr.
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CTs
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s 250
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Total of 3 Structures, Total Width of 96 Inches

MLO L; (]
3
LN
‘Space =]
*Space =)
Front View
1 2 * 3
Power Fiow
< ¥
See 1A32043 For
Floor Plan Detall
Floor Plan Top/Bottom
Cable Exit Cable Exit
24.00 24.00
18.00
3.00 250 250
1 11 3
1)
L_, 24.00 Lt 2400 i 30.00
300 3.00 3.00

Total of 3 Structures, Total Weight of 2011 Weight-Lbs.

Width-inches 30.00 30.00 36.00

Width-MM 762 762 914

Depth-inches 30.00 30.00 30.00

Depth-MM 762 762 762

Helght-Inches 90.00 90.00 90.00

Helght-MM 2286 2286 2286

Weight-Lbs.(Est.) 860 102 1049

Weight-Kg.(Est.) 390 46 475
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Switchboard Units Information
Str#  Unit  Description/Modifications

Nameplate

1
3000 Amp CT's only (3) wired to shorting block

3000 Amp Customer Metering - 1Q 250, CTs, With Display
IQ 250, CTs, With Display

None, None
2
Feeder Breaker - Ind Mtd-2000A 3P [RD 2000A Frame], Trip 2000 A. RMS310 LSIG
Terminals, Mechanical, (6) #4-500 kcmil, Bottom SWITCHBOARD EDB-1
MDS #1
3

1 Surge Protective Device -SPD Series 400kA SPD, Standard w/ Surge Counter (Disconnect Included)

2 Feeder Breaker - Chassis Mtd-1200A 3P [HND 1200A Frame], Trip 1200 A. RMS310 LSIG

Terminals, Mechanical, (4) 4/0-500 kcmil

CAPACITOR BANK CAP-1

(SPACE) MDS #2
3 Feeder Breaker - Chassis Mtd-800A 3P (HMDL 800A Frame}, Trip 800 A. RMS310 LSI
Terminals, Mechanical, (3) 3/0-400 kcmil MCC PD-MCCA
P & D BUILDING
MDS #3
4 Feeder Breaker - Chassis Mtd-3P [HKD 400A Frame] Space BUSSED SPACE l
MDS #5
5 Feeder Breaker - Chassis Mtd-3P [HKD 400A Frame] Space BUSSED SPACE I
MDS #4
The information on this PREPARED BY DATE
document is created by Eaton Fitzgerald, Michael F o12112 | Eaton Corporation Sumter, SC
Corporation. It is disclosed ’
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Job Name:
SDNO0301918

01/21/12

HDT RWRF 14:45:35

Customer Bill of Material

1 PRLC Switchboard
Pow-R-Line C Switchboard, Front Access/ Front and Rear Align, Type 1
480Y/277V 3-Phase 4-Wire, 2000 Copper, Minimum Interrupt Rating: 65kA, Bus Bracing Rating: 65kA

1

—— —

Pow-R-Line C

2000 Amp CU Main Structure

Nameplate

Digitrip RMS310 LSI-RD

2000A 3P [RD 2000A Frame], Trip 2000 A., RMS310 LSI, (6) #4-500 kcmil, Mechanical, Top

Designations:  GEN-1

1  PRLC Switchboard
Pow-R-Line C Switchboard, Front Access/ Front and Rear Align, Type 1
480Y/277V 3-Phase 4-Wire, 2000 Copper, Minimum Interrupt Rating: 65kA, Bus Bracing Rating: 65kA

[\

O = DD RO == U e e e e e

Pow-R-Line C

2000 Amp CU Bussed Incoming Pull Section (Density Rated Bus)

2000 Amp CU Distribution Structure (Density Rated Bus)

SPD Series 160kA SPD, Standard w/ Surge Counter (Disconnect Included)

Digitrip RMS310 LSI-ND

Nameplate

Thermal Mag Trip - Standard

insulated bus

1200A 3P [HND 1200A Frame], Trip 1200 A., RMS310 LSI, (4) 4/0-500 kcmil, Mechanical
200A 3P [HFD 225A Frame], Trip 200 A., Thermal Mag, (1) #4-4/0, Mechanical

70A 3P [HFD 225A Frame], Trip 70 A., Thermal Mag, (1) #14-1/0, Mechanical

200A 3P [HKD 400A Frame], Trip 200 A., Thermal Mag, (1) 250-500 kcmil, Mechanical
3P [HFD 225A Frame] Space,

Designations:  EDB-1

All orders must be released for manufacture within 90 days of date of order entry. If approval drawings are
required, drawings must be returned approved for release within 60 days of mailing. If drawings are not
returned accordingly, and/or if shipment is delayed for any reason, the price of the order will increase by 1.0%
per month or fraction there of for the time the shipment is delayed.



Switchboard__(;_«_aperal Information

‘ Pow-R-Line C -Specifications

Quantity: 1
Alignment: Front Access/ Front and Rear Align
Service: 480Y/277V 3-Phase 4-Wire Minimum interrupt Rating: 65 kA
Bus Specifications
Bus Amps: 2000 Bus Bracing Rating: 65kA
| Neutral Amps: 2000
[ Bus Material: Copper Heat Test
Copper .25 X 1.5 Ground Bus Boited To Frame, (1) 350 kemil Ground Lug
Incoming Information
Incoming Entry: Bottom Incoming Location: Left
Incoming Qty & Size: Terminals, Mechanical, Bottom, (6) #4-500 kemit
Structure Specifications
Non Service Entrance
Enclosure Type: Type 1
Nameplates: None -
Enclosure properties
Struct # Description/Modifications
1 Bottom incoming/Top outgoing main device (Incoming Main Device/Cable In-Out)
The information on this PREPARED BY DATE
document is created by Eaton Fitzgerald, Michael F owr21112 | Eaton Corporation Sumter, SC
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Front View
1 n
Power Flow
(4
Floor Plan
24.00
2.50
1
Jet 24.00
3.00

Total of 1 Structures, Total Width of 30 Inches

Total of 1 Structures, Total Weight of 652 Weight-Lbs.

Width-Inches 30.00

Width-MM 762

Depth-Inches 30.00

Depth-MM 762

Helght-Inches 90.00

Height-MM 2286

Weight-Lbs.(Est.) 652

Weight-Kg.(Est.) 295
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Switchboard Units Information

Str##  Unit  Description/Modifications o Nameplate a
1
Main Breaker - ind Mtd-2000A 3P [RD 2000A Frame], Trip 2000 A. RMS310 LSI
Terminals, Mechanical, (6) #4-500 kcmil, Top DISCONNECT
GENERATOR FEEDER
The information on this PREPARED BY DATE
document is created by Eaton Fitzgerald, Michael F ouz1n2 |Eaton Corporation Sumter, SC
Corporatlon. It is disclosed :
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Switchboard General Information

Pow-R-Line C -Specifications

Quantity: 1

Alignment: Front Access/ Front and Rear Align

Service: 480Y/277V 3-Phase 4-Wire Minimum Interrupt Rating: 65 kA
Bus Specifications

Bus Amps: 2000 Bus Bracing Rating: 65kA

Neutral Amps: 2000

Bus Material: Copper Density Rated Bus - 1000A per square inch

Copper .25 X 1.5 Ground Bus Bolted To Frame, (1) 350 kemil Ground Lug

Incoming Information
Incoming Entry:
Incoming Qty & Size:

Bottom
Terminals, Mechanical, Bottom, (6) #4-500 kemil

Incoming Location:

Left

Structure Specifications
Non Service Entrance
Enclosure Type:
Nameplates: None -

Type 1

Special Notes

Qty Description

1 insulated bus

Catalog Number

CN9077

Enclosure properties

Struct # Description/Modifications
1 Bussed structure with incoming main lugs (Incoming Auxiliary Pull Section)
Auxiliary Bus

2 50x chassis mounted feeders (Feeder Structure)
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Front View
1 ES 2 *
Power Flow
See 1A32043 For
Floor Plan Detail
Floor Plan Top/Bottom
Cable Exit
24.00
12.00
3.00 2.50
1 1
1
L} 2400 Ll 39.00
3.00 3.00
Total of 2 Structures, Total Width of 75 Inches Total of 2 Structures, Total Weight of 1599 Weight-Lbs.
Width-Inches 30.00 45.00
Width-MM 762 1143
Depth-Inches 30.00 30.00
Depth-MM 762 762
Height-Inches 90.00 90.00
Height-MM 2286 2286
Weight-Lbs.(Est.) 590 1009
Weight-Kg.(Est.) 267 457
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Switchboard Units Information

Str# Unit Description/Modifications Nameplate
1
2
1 Surge Protective Device -SPD Series 160kA SPD, Standard w/ Surge Counter (Disconnect Included)
2 Feeder Breaker - Chassis Mtd-3P [HFD 225A Frame] Space [BUSSED SPACE
3 Feeder Breaker - Chassis Mtd-3P [HFD 225A Frame] Space [[BUSSED SPACE
4 Feeder Breaker - Chassis Mtd-3P [HFD 225A Frame] Space [BUSSED SPACE
5 Feeder Breaker - Chassis Mtd-3P [HFD 225A Frame] Space [BUSSED SPACE
6 Feeder Breaker - Chassis Mtd-3P [HFD 225A Frame] Space [BUSSED SPACE
7 Feeder Breaker - Chassis Mtd-3P [HFD 225A Frame] Space [[BUSSED SPACE
8 Feeder Breaker - Chassis Mtd-200A 3P [HKD 400A Frame], Trip 200 A. Thermal Mag
Terminals, Mechanical, (1) 250-500 kemil PANELBOARD HW-H1
HEADWORKS BUILDING
9 Feeder Breaker - Chassis Mtd-200A 3P [HFD 225A Frame], Trip 200 A. Thermal Mag
Terminals, Mechanical, (1) #4-4/0 PANELBOARD OP-H1
OPERATIONS BUILDING
10 Feeder Breaker - Chassis Mtd-200A 3P [HFD 225A Frame), Trip 200 A. Thermal Mag
Terminals, Mechanical, (1) #4-4/0 MCC BS-MCCA
BIOSOLIDS BUILDING
11 Feeder Breaker - Chassis Mtd-70A 3P [HFD 225A Frame)], Trip 70 A. Thermal Mag
Terminals, Mechanical, (1) #14-1/0 PANELBOARD EM-H1
EM BUILDING
12 Feeder Breaker - Chassis Mtd-70A 3P [HFD 225A Frame), Trip 70 A. Thermal Mag
Terminals, Mechanical, (1) #14-1/0 GENERATOR NO.1
POWER SUPPLY
13 Feeder Breaker - Chassis Mtd-1200A 3P [HND 1200A Frame), Trip 1200 A. RMS310 LSI

Terminals, Mechanical, (4) 4/0-500 kemil

SWITCHBOARD BB-MDP1
BLOWER BUILDING

The information on this PREPARED BY DATE
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Sheet 21009

General Description—Pow-R-Line C, Front- or Rear-Access, Group-Mounted Feeders

Pow-R-Line C Switchboards
Meets NEMA Standard PB-2 and UL 891.

Construction Details

@ 6000A main bus maximum

m Front accessible-—main sections
front- and/or side-access

m Front- and rear-access; main
sections front- and/or side-access

m Feeder devices group-mounted

B Sections rear-aligned or front- and
rear-aligned

Main Devices,

Individually Mounted

m Molded-case circuit breakers,
400-2500A, fixed-mounted

® insulated-case circuit breakers,
Magnum SB, 800-5000A, fixed
and drawout

m Air power circuit breakers,

Magnum™ DS, 800-5000A, R .
fixed or drawout Pow-R-Line C Switchboard

| Air power circuit breakers with
current limiting fuses, Magnum
DSL, 800-5000A

w Bolted pressure switches,
800-5000A, fixed

m Fusible switches, 400-1200A, fixed

Feeder Devices, Group-Mounted

® Molded-case circuit hreakers,
15-1200A

# Fusibie switches, 30-1200A

Feeder Devices,
Individually Mounted

m Molded-case circuit breakers,
800-2500A, fixed

® insulated-case circuit breakers,
Magnum SB, 800-5000A, fixed
and drawout

m Air power circuit breakers,
DS and Magnum DS, 800-4000A,
fixed and drawout

H Bolted pressure switches,
800-1600A, fixed

Selective Coordination

Selectively coordinated systems
dictated by code and customer
mandates may be achieved with
Eaton switchboards to either 0.1 or
0.01 seconds as mandated by codes
and/or customers. Refer to Tab 1,
Section 1.4 for additional details.

Note: For selection and layout guidelines,
please reference Page 21.1-1. For a complete product

specification in CSl format,
see Eaton’s Product m
Specification Guide ............. Section 16429

CA08104001E For more information, visit www.egaton.com/consultants
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Features

B Eaton’s circuit breaker ratings up to
200 kAIC

m Trip units that integrate Eaton’s
Arcflash Reduction Maintenance
System™ reduces potential arc
flash available

m Iintegral ground fauit protection
available in electronic trip units
from 15-5000A

m Electronic trip units that integrate
zone selective interlocking
capabilities available in molded-
case, insulated-case and air power
circuit breaker

@ Available with circuit breakers and
fusible switches on the same chassis

The Single Chassis Design
Provides Device Flexibility

| UL listed and labeled. Meets NEC
and NEMA standards

Type 1 Pow-R-Line C Features

@ Main breaker (Magnum SB).
@ Cabie pull and termination space.

@ Customer metering.
(@ Utility metering compartment.
@ Surge protective device.

Table 21.0-1. Pow-R-line C Group-Mounted Switchboards

Volitage: 240-480-600 Vac, 250 Vdc

m Eaton microprocessor-based Ma'_"S: 400. S000A —
metering devices are standard when Main Device Amperes Short-Circuit
metering is specified. Conventional Tvpe Symmetrical Rating {kA)
metering is available. 1Q and Power Molded-case circuit breakers 400-2500 14-200
Xpert devices can provide a Insulated-case circuit breakers, Magnum SB 800-5000 30-100
communications capability. Air power circuit breakers, Magnum DS
See Tab 3 Air power circuit breakers with CL fuses, DSL 800-5000 200

B Optional integral surge protective Boited pressure switches 800-5000 200
depvice (SPD) ?s availe?blgin Fusibie switches 400-1200 200
Pow-R-Line C switchboards Main lugs only 400-6000 Rating determined hy

-n-Line b ' ovarcurrent protective
when specified. See Tab 34 device

m Aluminum, copper or silver-plated
copper bus Feeder Device Amperes Short-Circuit

m A full range of device modifications Type Rating (kA}

15 a\(axlablfe Molded-case circuit breakers 15-1200 10-200

B Available in NEMA Type 1 and 3R Fusible switches 30-1200 200

enclosures, UL listed Stacked—main with branch devices 400--2500 18-200
N N Magnum SB up to two high 800-2000 30-100

Modifications Magnum DS up to two high @ 800-2000 30-100

m Ground fault protection on mains & 5000A boited pressure switchas are not UL listed.
and distribution devices @ Third-party witness tested at 30 cycles.

@ Coordination with other Eaton
divisions for busway and
transformer connections

or more information, visit: www.eaten.comi/consuitants
F inf i t: t / Itant CA08104001E
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Application Considerations
and Definitions

Eaton’s 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 flexibility, safety
and convenience throughout the line.

Front Access

Front-access switchboards align at
the rear, enabling them to be placed
against a wall (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 Access

Rear-access 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
use the same incoming utility and/or
main structures. The first type uses
group-mounted feeder devices with
panel construction (Type Pow-R-Line C
rear accessible). The second type uses
individually compartmentalized feeder
devices with load side insulated bus
bar extensions (Type Pow-R-Line i).

Individually Mounted

Larger overcurrent protective devices
(OCPD) may be individually mounted.
In most cases, this means that the
OCPD is mounted vertically in the
switchboard and is connected via
bus bar. All insulated case circuit
breakers, power air circuit breakers
and bolted pressure contact switches
are individually mounted. Molded-
case circuit breakers 600A and above
may be individually mounted when
used as a main or as a feeder device
feeding other OCPD within a section
or adjacent sections.

Compartmentalized Feeder
and Branch Devices

Compartmentalized moided-case
circuit breakers and fusible switches
provide additional isolation.
Individually mounted molded-case
circuit breakers and fusibie switches
through 1200A are available in a
compartmentalized, rear-access,

rear-connected switchboard. See
Pow-R-Line i switchboards in this
section for details.

Standard Switchboard Height

Stanclard Pow-R-Line switchboard
height is 90.00 inches (2286.0 mm).
Contact Eaton for special heights.

Group Mounting

Group-mounted circuit protective
devices are an assembly of units
mounted on a panelboard type
chassis. Units may be molded-
case breakers, fusible switches,
customer metering and surge
protective devices.

A main molded-case breaker or main

fusible switch, within the sizes listed for
panelhoard design, can be included in
the panel-mounted assembly in lieu of
a separate, individually mounted unit.

Space Qnly 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
protective devices are required,
space for the device, corresponding
vertical bus, device connectors and
the necessary mounting hardware
will be supplied.

Bus Bar System

Standard hus in the switchboards
is tin-piated aluminum. Copper,
silver-plated copper or tin-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 density rated
bus is 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 per UL 891.

Accordingly, 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
overcurrent devices such as molded-case

breakers and FDPW fusible switches
unless they are tested and listed for
application at 100% of the rating. All
Magnum type breakers and bolted
pressure switches are 100% rated.

Short-Circuit Rating

Standard bus and connectors on all
switchboards are rated for use on
systems capable of prodtucing up to
65,000A rms symmetrical short-circuit
current at the incoming terminals.

Increased bus short-circuit ratings

equal to that of connected switchboard
devices, up to 200,000A rms symmetrical,
are available in most

Pow-R-Line C switchboards when
approved main devices are installed.

UL labeled switchboard sections are
marked with their applicable short-circuit
rating.

When air power circuit breakers are used
as feeder devices in a switchboard, these
devices may experience up to a 30-cycle
(1/2 second) delay if the instantaneous
setting is turned off. Eaton has qualified
our low voltage switchboards when air
power circuit breakers are used as
feeders (and mains) to 30 cycles. This
rating is not recognized under the UL 891
standard. However, Eaton has witness
tested the structure bussing with a
qualified National Recognized Testing
Laboratory (NRTL) at 30 cycles (1/2
second) up to 100 kAIC symmetrical.

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 assembily plant.

On Pow-R-Line C switchboards, a

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.

For more information, visit: www.eaton.com/consultants
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General Description
Transitions Switchhoards Used as To further comply with NEC and UL

Transition structures are required

for connecting switchboards to the
secondary of power center
transformer (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
Eaton for these applications.

Auxiliary Structures

These are normaily mounted adjacent
to service structures or distribution
structures, and used where incoming
service or feeder conductors require
additional space or facilities not
inciuded in the standard switchboard,
such as:

1. Mounted adjacent to a top
connected 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
transition compartment for
running riser bus from the load-
side of the service structure up to
top outgoing bus duct connection
when distribution structures are
not required. Auxiliary structures
are the same depth and height as
service structures.

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 that may be
cable-connected to a branch circuit
device in the distribution structure.
Dimensions are compatible with the
arrangements required.

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 foilowing is a summary of the
requirements that 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
limitation, as the entire board can
be de-energized with the main
disconnect device.

Ground fault protection of
equipment must be provided for
salidly grounded wye electrical
services of more than 150V to
ground, but not exceeding 600V
phase-to-phase for each service
disconnecting means rated 1000A
or more.

B. For testing purposes, means are
also required to disconnect the
switchboard neutral bus from the
grounded service neutral conductor
(single-phase, three-wire; and three-
phase, four-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 switch-
board or in the area of the main
disconnect device where one

is provided.

requirements, a separate bonding 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, maintaining
a service ground to the switchboard
frame when the test link is removed.
See Figure 21.0-1.

@1 P2 @3 N
X < To Station
L
Ground
Neutral
Link
Bonding —
Strap
N
o1
. 02
Equipment o3
Ground Bus
" \
Switchboard Frame

Figure 21.0-1. Neutral Link

UL labeling will clearly indicate service
equipment listed switchboards.

CA08104001E
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Underwriters Laboratories
Requirements and Labeling

The basic requirement for obtaining a
UL iabel on a switchboard, is that all
the component devices (breakers,
switches, and so on) in the switchboard
assembly are UL listed. In addition,
the switchboard must compiy 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 UL listed devices. Therefore, the
conditions under which a switchboard
may be labeled are limited.

Listed below are several important
guidelines for consideration when a
UL label is specified:

1. UL nameplates, where applicable,
are supplied for each vertical
structure rather than one common
nameplate for the complete
switchboard lineup. Where ali
of the component devices in the
switchboard are UL listed and all
applicable provisions of UL 831
are met, each of the switchboard
sections may he labeled.

2. Individual vertical structures of
a switchboard may be labeled
where they comply with UL
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 when all mounted
devices are UL listed.

Alternate Power
Source Capabilities

Muitipie solutions are available to
accommodate alternate power sources
available. Due to the large number of
customer and system requirements,
details are not provided in this guide.
Eaton offers solutions that include
main-main configuration and main-
tie-main configurations. Automatic
transfer equipment, including

UL 1008 listed transfer switches

and other automatic transfer
schemes, are available.

Automatic Transfer Equipment

For continuity of service, automatic
transfer equipment between two
incoming sources may be required.
This equipment transfers the load
upon failure of the normal (or preferred)
source to the standby (or alternate)
source. Upon restoration of the normal
source, the load is automatically
transferred 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 Qualification

Refer to Tab 1 for information on
seismic qualification for this and
other Eaton products.

For more infonnation, visit: www.eaton.com/consultants
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Molded-Case Circuit Breakers & Enclosures

Molded-Case Circuit Breakers

General Description

General Description

General Circuit
Breaker Information

Eaton’s molded-case circuit breakers
are designed to provide circuit
protection for low voltage distribution
systems. They are described by
NEMA as, “. .. a device for closing
and interrupting a circuit between
separable contacts under both normal
and abnormal conditions,” and further-
more as, “. .. a breaker assembled

as an integral unit in a supporting

and enclosing housing of insulating
material.” The NEC® describes them
as, “A device designed to open and
close a circuit by non-automatic
means, and to open the circuit
automatically on a predetermined
overload of current, without injury

to itself when properly applied within
its rating.”

So designed, Eaton circuit breakers
protect conductors against overloads
and conductors and connected
apparatus, such as motors and
motor starters, against short circuits.

Circuit Breaker Components
and Functions

Being essentially high interrupting

capacity switches with repetitive

elements, Eaton circuit breakers

are comprised of three main

functional components. These are:

1. Trip elernents (thermal-magnetic
or electronic)

2. Operating mechanism

3. Arc extinguishers

1. Trip Elements

The function of the trip element is to trip
the operating mechanism in the event
of a prolonged overioad or short-circuit
current. To accomplish this, a thermal-
magnetic trip action is provided.

Thermal-Magnetic Breakers

Eaton thermal-magnetic breakers are
general purpose devices suitable for
the majority of breaker applications
and are considered the industry stan-
dard. Available from 15-800A, thermal-
magnetic breakers provide accurate
reliable overload and short-circuit
protection for conductors and
connected apparatus.

Thermal trip action is achieved
through the use of a bimetal heated by
the load current. On a sustained over-
joad, the bimetal will deflect, causing
the operating mechanism to trip.
Because bimetals are responsive to
the heat emitted by the current flow,
they allow a long-time delay on light
overloads, yet they have a fast
response on heavier overloads.

Magnetic trip action is achieved through
the use of an electromagnet in series
with the load current. This provides an
instantaneous tripping action when the
current reaches a predetermined value.
Front-adjustabie magnetic trip elements
are supplied as standard on 250A frame
circuit breakers and above (except 100A
and 150A magnetic only breakers), ail
other thermal-magnetic breakers have
non-adjustable magnetic trip elements.

Electronic RMS Trip Breakers

Eaton electronic trip breakers are
generally applied for applications
where high levels of system coordina-
tion are called for. Avaiiable from
20-2500A, today’s electronic trip
breakers can provide superior
protection and coordination as well
as system alarms and diagnostics,
monitoring and communications.

Both the overioad trip action and the
short-circuit trip action of breakers
with Digitrip electronic trip units

are achieved by the use of current
transformers and solid-state circuitry
that monitors the current and initiates
tripping through a flux shunt trip
when an overload or a short circuit
is present. All multiple-pole circuit
breakers have trip elements in each
pole and a common trip bar. An
abnormal circuit condition in any
one pole will cause all poles to open
simultaneously.

Electronic RMS trip breakers can
include trip features such as:

m Adjustable long-time pickup

® Adjustable short-time pickup

m Adjustable long delay time

B Adjustable short delay time

m Adjustable instantaneous pickup
8 Adjustable ground fault pickup

m Adjustable ground fault delay time
m Zone selective interlocking

m Communications

Trip unit adjustments are made by
setting switches on the front of the trip
unit or by programming the trip unit
electronically.

All electronic RMS trip breakers are
equipped with a manual push-to-trip
mechanism.

2, Operating Mechanism

The function of the operating mecha-
nism is to provide a means of opening
and closing the breaker contacts. All
mechanisms are of the quick-make,
quick-break type and are “trip free.”
“Trip free” mechanisms are designed
so that the contacts cannot be heid
closed against an abnarmal circuit
condition and are sometimes referred
to as an “overcenter toggle mechanism.”
In addition to indicating whether the
breaker is “on” or “off,” the operating
mechanism handle indicates when the
breaker is “tripped” by moving to a
position midway between the extremes.
This distinct trip point is particularly
advantageous where breakers are
grouped, as in paneiboard applications,
because it clearly indicates the faulty
circuit. The operating mechanism
contains a positive on feature. In the
normal switching operation, the
handle of the circuit breaker wiil not
be capable of being left readily at or near
the off position when the main contacts
are closed.

3. Arc Extinguishers

The function of the DE-ION® arc
extinguisher is to confine, divide

and extinguish the arc drawn between
opening breaker contacts. it consists of
specially shaped steel grids isolated
from each other and supported by an
insulating housing. When the contacts
are opened, the arc drawn induces a
magnetic field in the grids, which in
turn draws the arc from the contacts
and into the grids. The arc is thus split
into a series of smaller arcs and the
heat generated is quickly dissipated
through the metal. These two actions
result in a rapid removal of ions from
the arc, which hastens dielectric build-
up between the contacts and results in
rapid extinction of the arc.

CA08104001E

For more information, visit: www.eaton.comfconsultants




21.1-2

Genera! Description—Trip Units

Molded-Case Circuit Breakers & Enclosures

Molded-Case Circuit Breakers

E:T-N

September 2011
Sheet 27006

Electronic RMS Trip Unit

General

Eaton offers the most comprehensive
range of electronic trip units in the
industry for molded-case circuit
breakers. All electronic trip units are rms
sensing and can be applied from 70A up
through 2500A. Eaton offers electronic
trip units as standard for circuit breakers
rated above 800A, and offers electronic
trip units as optional for circuit breakers
70A up through 800A.

Digitrip electronic trip units are AC
devices that employ microprocessor-
based technology that provides a true
rms current sensing means for proper
correlation with thermal characteristics
of conductors and equipment. The
primary function of the Digitrip
electronic trip unit is to provide
circuit protection. This is achieved

by analyzing the secondary current
signals received from the circuit
breaker current sensors and initiating
trip signals to the circuit breaker shunt
trip when pre-set current levels and
time delay settings are exceeded. All
Eaton electronic trip units use a high
effective sampling rate to maintain
measurement accuracy, monitoring,
and protection with nonlinear loads
having harmonic content up to the
27th order.

Electronic trip units are applied to
distribution systems when high stan-
dards of protection and coordination
are called for. In addition, electronic
trip units can provide further enhanced
features such as alarming, diagnostics,
system monitoring and communications.

Eaton RMS sensing trip units fali into
two main categories:

m Front adjustable trip units
(Digitrip™ RMS 310, 310+,
510, 610, 810 and 910)

B Programmabile trip units
(Digitrip OPTIM™ 550 and 1050)

Front-Adjustable Trip Units

Front-adjustable trip units are
electronic trip units that have up to
nine time-current setting options that
are set by switches mounted on the
front of the trip unit. The application
for front adjustabile trip units would
be distribution systems that can be
coordinated within the range of
settings available and that do not
require sophisticated coordination
strategies to be applied down
through the distribution system to
small rated breakers.

Programmahle Trip Units (OPTIM)

Programmable trip units are electronic
trip units that have up to 10 time-
current setting options that are
programmed electronically by the

use of a pragramming device. The
application for programmable

trip units would be high integrity
distribution systems that require
superior levels of system coordination
coupled with system alarming,
diagnostics and monitoring.

Cause-of-Trip LED Module

Rating Plugs

Rating plugs provide a means to
establish the breaker’s continuous
current rating. Rating plugs are color-
coded and interchangeable to make it
easy to match the correct rating plug
with the correct trip unit. The same
rating plug can be applied to both 50
and 60 Hz distribution systems. Some
rating plugs are fixed and some have
an adjustable range of amperage
values for greater flexibility. Digitrip
310, 510, 610, 810 and 910 trip units
can be supplied with either a fixed or
adjustable rating plug. Digitrip 310+
trip units are equipped with adjustable
rating plugs. OPTIM style trip units are
furnished with fixed rating plugs but
have a programmable Long Time
Pickup rating to aliow application
over a range of amperage values.

Cause of Trip Indication

All OPTIM and Digitrip 510, 610, 810
and 910 trip units include Cause-of-
Trip indication LEDs. Breakers using
the RMS 310+ electronic trip unit
have the ability to output cause-of-trip
information through the test port. The
Cause-of-Trip LED module provides
trip information via LED indication.
The Digiview and Panelmount
Digiview can be installed in the

RMS 310+ test port to provide both
cause-of-trip information and phase
current through an LCD display.

EXN & =

Digiview

For more information, visit: www.eaton.com/consuliants
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Molded-Case Circuit Breakers

General Description—Trip Units

Table 27.1-1. The Digitrip Family of Low Voltage Electronic Trip Units

Front adjustable

Front adjustable

Optional display
for diagnostics
and load
monitoring
Zone selective
interlocking
Optional
Arcflash
Reduction

Front adjustable

Zone selective
interlocking

Diagnostics

Programmable

Load monitoring

Diagnostics
Zone selective
interlocking !

Communications

Front adjustable
Zone selective
interlocking

Load monitoring

Diagnostics

Front adjustable
Zone selective
intertocking

Load monitoring

Diagnostics

Communications
Power and energy
monitoring

Front adjustable
Zone selective
interlocking

Load monitoring

Diagnostics

Communications
Power and energy
monitoring

RMS 310 RMS 310+ RMS 510 OPTIM 550 RMS 610 RMS 810 RMS 910 OPTIM 1050
t l.; A2 . ¥ 1

rms sensing rms sensing rms sensing rms sensing rms sensing rms sensing rms sensing rms sensing

5 functions 6 funclions 9 functions 10 functions 9 functions 9 functions 9 functions 10 tunctions

Programmabile
2Zone selective
intertocking

Load monitoring
Eiagnostics
ammunications
;)wgr apd energy
maonitoring

Maintenance
System™

Harmonics

Harmonics

© Optional features.
Additional Protection Features

Biscriminator/Making Current Release

Eaton's Digitrip RMS electronic trip
units are designed and built with
safety and reliability in mind, both to
protect the user and the equipment, as
well as to make sure the trip functions
within its design parameters. By
providing a discriminator circuit to
Digitrip RMS 510, 610, 810 and 910 trip
units, as well as to Digitrip OPTIM 550
and 1050 trip units that do not have
an instantaneous setting, the user is
protected should a faulted circuit exist.
The discriminator (or making current
releases as it is often called) is set at
11 times the rating plug ampere rating
and is enabled for approximately the
first 10 cycies of current flow. Shouid
a fault condition exist, the breaker will
trip with no intentional time delay on
closing, protecting the user from a
potentially unsafe condition.

Instantaneous Override

In addition to a discriminator, an
instantaneous override is presentin
all molded-case and insulated-case
circuit breakers to provide additional
protection for the breaker. The
instantaneous override is factory

set nominally just below the breaker
withstand rating.

Trip Unit Qvertemperature

Digitrip electronic trip units can operate
reliably in ambient temperatures that
range from -20° to 85°C. In the unlikely
event that temperatures exceed this
ambient, the trip unit has a built-in
overtemperature trip to protect the trip
unit should the temperature exceed
these design parameters.

Thermal Memory

Digitrip RMS and Digitrip OPTIM
electronic trip units incorporate
powered thermal memory, i.e., the
units remember recent overcurrent
events that may have initiated the trip
timing sequence, and then returned to
nominal levels, halting the sequence
prior to trip initiation. In the event that
the current levels again exceed the
pickup set point within a few cycles of
the original pickup, the unit's memory
recalls the previous near trip and
automatically imposes a shorter
delay time. In effect, the unit treats
multiple time-related events as a
single continuous event thereby
preventing system damage due to
cumulative overheating.

As a further enhancement, the trip
units incorporate an unpowered
thermal memory feature. in the event
that current levels cause the breaker
to trip and the breaker is immediately
reclosed, the trip unit remembers the
previous overcurrent trip and again

imposes a shorter delay time should
an additional overcurrent occur
before a sufficient cooidown period
has elapsed.

Thermal memory protects the
distribution system from cumulative
overheating caused by repeated over-
current conditions. OPTIM trip units
allow this to be turned ON or OFF.

System Alarms

Digitrip RMS 610, 810 and 910
electronic trip units incorporate a
high load alarm capability. Set at 85%
of I, the alarm will be initiated once
the load current exceeds 85% for

40 seconds. Once this occurs, the
HILD message will flash in the display
window and the power/relay module
will operate to send a remote signal.

Digitrip OPTIM electronic trip units
also offer a high load alarm capability
but with more flexibility. OPTIM trip
units have a high load alarm that can
be programmed to operate between
50% and 100% of I

Digitrip OPTIM electronic trip units
incorporate a ground fault alarm
capability. Settings available for ground
fauit alarm are the same as for ground
fault trip. Once a ground fauit alarm
occurs, both local and remote signal
indication is available (OPTIM 550

is remote only).

CA08104001E
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System Diagnostics

Whenever a circuit breaker trips, it is
normally imperative that the cause of
trip be determined quickly, the fauity
conditions rectified, and the breaker
put back into service. Digitrip RMS
510, 610, 810 and 910, and Digitrip
OPTIM electronic trip units incorporate
a complete package of systems
diagnostics to meet this chalienge.

Four cause-of-trip LEDs are embedded
in the front of the trip unit case,
indicating that the cause-of-trip

was either a long delay, short delay,
instantaneous or ground fault. Remote
signal indication for cause of trip as
well as magnitude of trip information
is also available.

Breakers using the RMS 310+
electronic trip unit have the ability
to output cause-of-trip information
through the test port. The Cause-
of-Trip LED module provides trip
information via LED indication. The
Digiview and Panelmount Digiview
can be installied to provide both
cause-of-trip information and phase
current through an LCD display.

Systems Monitoring

Digitrip RMS and Digitrip OPTIM
electronic trip units offer a complete
menu of monitoring capability to
include current, power and energy,
power factor, power quality harmonics,
and other related parameters with a
high level of accuracy.

Digital Display

Digitrip RMS 610, 810 and 910 have

a large, easy-to-read four-digit alpha-
numeric display mounted on the trip
unit. The display is supported by LEDs
that indicate which parameter is being
displayed along with the unit the value
is displayed in, e.g., kA and so on.

Current Monitaring

Digitrip RMS 610, 810 and 910 trip units
are capable of monitoring currents

in individual phases (A, B, C) as well
as ground currents. Digitrip OPTIM
550 and 1050 trip units are capable

of monitoring currents in individual
phases (A, B, C) as well as neutrai

and ground currents.

Values are displayed in the digital
display window in kA, Accuracy of the
current monitored values is £2% of full
scale sensor rating.

Breakers using the Digitrip 310+
electronic trip unit have the ability

to output phase current maonitoring
information through the test port. The
Digiview or Paneimount Digiview can
be installed to provide phase current
through an L.CD display.

For current and voitage monitoring
with 0.5% accuracy of reading that can
be used with thermal-magnetic or
electronic trip units, refer to the Power
Monitoring/Metering Moduie (PM3)
on Page 27.4-41.

Power and Energy Monitoring

Faor the trip unit to calculate true
power and energy values, a Potential
Transformer Module (PTM) is required.
This PTM is mounted internaily
(R-Frame and larger) or externally
(N-Frame or smalier) to the breaker,
and provides voltage to the trip unit.

Digitrip RMS 810 and 910 trip units
are capable of monitoring peak power
demand, present power demand, and
reverse power flow in MW. Addition-
ally, both forward and reverse energy
consumption in MWh can be moni-
tored. Digitrip OPTIM 1050 trip units
can also monitor the same power and
energy parameters, but the units are
displayed in kW and kWh.

The accuracy of power monitored
vaiues is +4% of fuli scale sensor/
frame rating.

The accuracy of energy monitored
values is 5% of full scale sensor/
frame rating.

Both the RMS 910 and OPTiIM 1050
report power factor. Digitrip RMS 910
trip units have the additional capability
of monitoring line-to-line voltage.

For Real Power and Reactive Power
monitoring with ANSi C12.1 revenue
class accuracy that can be used with
thermal-magnetic or electronic trip
units, refer to the Power Monitoring/
Metering Module (PM3) on

Page 27.4-41.

Harmonics Monitoring

Digitrip RMS 910 and Digitrip OPTIM
1050 trip units are capable of monitor-
ing values of current harmonics.
Percentage of total harmonic content
can be monitored for each level of
harmonic content up to the 27th
harmonic. Additionally, a total
harmonic distortion (THD) value can
be calculated and displayed providing
the user with total system current
harmonic monitoring capability.

For more information, visit: www.eaton.com/consultants
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Time-Current Curve Shaping

Time v

Current in Multiples ———»

Figure 27.1-1. Time-Current Curve Shaping

Note: See selection guide charts for
availability of adjustments.

Long Delay (L)

1. Long Delay Pickup
Determines the continuous
ampere rating of the breaker.

2. Long Delay Time
Determines the amount of time
the breaker will carry a iow level
overload before tripping.

a. 1°t Response
12t in: For coordination with other
circuit breakers with electronic
trip devices and for coordination
with thermal-magnetic
circuit breakers.

b. 1% Response
1%t in: For coordination with
fuses and upstream trans-
former damage curves.

Short Delay (S)

3. Short Delay Pickup
Determines or sets the level
of fault current at which the
short-time trip delay countdown
is actuated.

4. Short Delay
Sets the amount of time the breaker
will carry both a low level and high
fault currents before tripping.

a. Fiat Response
12t out: For coordination with
other circuit breakers with
electronic trip devices.

b. 12t Response
12t in: For coordination with
fuses and thermal-magnetic
breakers.

Instantaneous (1)

5. Instantaneous Pickup
Determines the level of fauit
current that will actuate a trip
with no time delay.

Ground Fault (G)

6. Ground Fauit Pickup
Determines the level of fault
current at which the ground fault
trip delay countdown is actuated.

7. Ground Fault Delay
Determines the amount of time
the breaker will carry a ground
fault before tripping.

a. Flat Response
12t out: For coordination with
other circuit breakers with

electronic ground fault settings.

b. 12t Response
12t in: For coordination with
zero sequence ground fault
relays, fuses and thermal-
magnetic breakers.

Curve Shaping

Eaton Digitrip RMS 310 trip units are
available with up to five phase and
ground adjustments on the front of the
trip unit. Digitrip RMS 310+ trip units
are available with up to six phase and
ground adjustments on the front of the
trip unit. Selective system coordination
with both upstream and downstream
devices can be achieved to provide an
economic solution for less sophisticated
distribution systems.

For more sophisticated selective
coordination systems Digitrip RMS
510, 610, 810 and 910 trip units are
available with up to nine curve shaping
choices via switches on the front of
the unit. Curve shaping flexibility is
provided by dependent long and short
delay adjustments that are based on
continuous amperes (l,) selection.

Digitrip OPTIM 550 and 1050 trip
units offer programmable curve
shaping via 10 curve shaping choices
that are programmed electronically
into the trip unit. OPTIM also offers
virtual infinite settings to allow the
user to optimize coordination for a
selectively coordinated distribution
system. in addition, time-current set
points can be downloaded via a
communication system from a centrai
personal computer. Digitrip OPTIM is
normally applied to systems where
system integrity is very important.

CA0B104001E
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Series C Selection Data—R-Frame
Series C, R-Frame Tabie 27.4-88. UL 489 interrupting Capacity Ratings
H Circuit Number Trip Interrupting Capacity {Symmetrical Amperes)
Electro"lc RMS, SOO—ZSMA Breaker of Poles Type 3 Volts AC (50/60 Hz)
Frame
240 [277 480 | 600

RD 3.4 N.LT 125 —_ 65 50
CRD 3,4 N.LT. 125 —_ 85 50
RDC 3,4 N.LT. 200 — 100 65
CRDC ? 3,4 N.LT. 200 —_ 100 65

4 NLLT. is non-interchangeable trip unit.

I 100% rated versions.

Table 27.4-89. Line and Load Terminals
Maximum | Terminal Wire |Hardware } AWG/kcmil Metric Catalog
Breaker Body Type Wire Range/Number | Wire Number
Amperes | Material 2 of Conductors Range {mm?2)

Wire Terminal
1600 Aluminum | Cuw/Al | English {4) 5001000 kemil 300-500 TA1600RD
1600 Copper Cu English (4) 1-600 kemil 50-300 T1600RD
2000 Aluminum | Cu/Al | English (6) 2-600 kemil 35-300 TA2000RD

i UL listed for use with copper or aluminum conductors as noted.

R-Frame Breaker

Tabie 27.4-85. Dimensions in inches (mm)

Number | Width Height | Depth

of Poles

3 15.50 16.00 9.75
(393.7) (406.4) [(247.7)

4 20.00 16.00 9.75
(508.0) {406.4) (247.7)

Table 27.4-86. Digitrip 310 Electronic Trip Unit
Rating Plugs

I Frame ] Rating Plugs l

1600 800, 1000, 1200, 1250,
1400, 1500, 1600

2000 1000, 1200, 1250, 1400, 1600, 2000 &
2500 1200, 1250, 1600, 2000, 2500 &
I Adjustable rating plug available.

Table 27.4-87. Digitrip 510/610/810/910
and Digitrip OPTIM Electronic Trip Unit
Rating Plugs

| Frame l Rating Plugs l

1600 800, 1000, 1200, 1600
2000 1000, 1200, 1600, 2000
2500 1600, 2000, 2500

For more information, visit: www.eaten.com/consultants CAO08104001E
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Series € Selection Data—N-Frame

Series C, N-Frame Table 27.4-83. UL 489 Interrupting Capacity Ratings
H Circuit Number Trip Interrupting Capacity {Symmetrical Amperes)
Electronic RMS, 400-1200A &
’ ?re:ker of Poles Type @ Volts AC (50/60 Hzl
P 240 277 480 [ 600

ND, CND 2,34 NLT. 65,000 — 50,000 25,000
HND 2,34 NAT. 100,000 —_ 65,000 35,000
CHND ¥ 2,3,4 N.LT. 100,000 — 65,000 35,000
NDC 2,34 N.LT. 200,000 — 100,000 65,000
CNDC ? 2,34 N.LT. 200,000 —_ 100,000 65,000
NDU & 3 N.LT. 300,000 & — 150,000 75,000

2 N.LT. is non-interchangeable trip unit.

% 100% rated.

800A maximum rating.

Successfully tested at 300 kAIC, although UL recognizes maximum of 200 kAIC at 240 Vac.
8 Successfully tested at 75 kAIC, although UL recognizes maximum of 65 kAIC at 600 Vac.

f]
3

Table 27.4-84. Line and Load Terminals

Maximum Terminal Wire AWG/kemil Metric Catalog
Breaker Body Type | Wire Range/Number Wire Number
Amperes Material ! of Conductors Range {(mm2)
N-Frame Breaker Standard Cu/Al Pressure Terminals
. . 700 Aluminum Cu/Al | (2) 1-500 kernil 50-300 TA700NB1
Table 27.4-80. Dimensions in Inches {(mm) 1000 Aluminum Cu/Al | (3) 3/0-400 kemil 95-185 TA1000NB1
n T 1200 Aluminum Cu/Al | (4) 4/0-500 kcmil 120-300 TAT200NB1
Number |Width | Height | Depth 1200 Aluminum | CwAl | (3) 500-750 kemil 300-400 TA1201NB1
Optional Copper and Cu/Al Pressure Type Terminals
2,3 8.25 16.00 5.50 ~
(209.6) (406.4) (139.7) 700 Copper Cu (2) 2/0-500 kcml_ | 70-300 T700NB1
1000 Copper Cu (3) 3/0-500 ke 95-300 T1000NB1
4 11.13 16.00 5.50 1200 Copper Cu {4) 3/0~400 kemil 95-185 T1200NB3
(282.6) (406.4) (139.7) UL " -
g isted for use with copper or aluminum conductors as noted.

Table 27.4-81. Digitrip 310 Electronic Trip Unit
Rating Piugs

| Frame | Rating Plugs |

800 400, 450, 500, 600, 700, 800 1
1200 600, 700, 800, 900, 1000, 1100,1200 @

D Adjustable rating plug available.

Table 27.4-82. Digitrip OPTiM Electronic Trip
Unit Rating Plugs

U:rame I Ratings l

800 400, 450, 500, 550, 600, 700, 800
1200 600, 700, 800, 1000, 1200

CA08104001E For mare information, visit www.eaton.com/consaitants
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Series C Selection Data—M-Frame
Series c' M-Frame Table 27.4-78. UL 489 Interrupting Capacity Ratings
H Circuit Number | Trip Interrupting Capacity (rms Symmetrical Amperes)
Electronic RMS, 400-800A vl of Poles |Type " o oS areomir S
Thermal-Magnetic, 300-800A Type —
g , 240 [480 [600 250
MDL, CMDL * 2.3 N.LT. 65,000 50,000 25,000 22,000
HMDL, CHMDL's 12,3 N.LT. 100,000 65,000 35,000 25,000

™ N.LT. is non-interchangeable trip unit.

% Two poles or two poles of three-pole circuit breaker. Thermal-magnetic trip units only, MDL,
HMBDL breakers with electronic trip unit are not DC rated.

¥ Time constant is 3 milliseconcs minimum at 10 kA and 8 milliseconds minimum at 22 kA,

1 100% rated. Not for use on DC

Table 27.4-79. Line and Load Terminals

Maximum Terminal Wire AWG/kemil Catalog
L Breaker Body Type Wire Range/Number Number
27 Amperes Material of Conductors
Standard Cu/Al Pressure Terminals
600 Aluminum Cu/Al (2) #1-500 kemil TA700MA1
800 Aluminum Cu/Al (3) 3/0-400 kcmil TAB00MA2
800 Aluminum Cu/Al (2) 500-750 kemil TAS0TMA
Optional Copper and Cw/Al Pressure Type Terminals
600 Copper Cu (2) 2/0-500 kemil TEOOMA1
M-Frame Breaker 800 Copper Cu (3) 3/0-300 kemil TB0OMA1
Table 27.4-75. Dimensions in Inches (mm) & UL listed for use with copper or aluminum conductors as noted.

[widtn [Height ] Depth |

[8.25(200.6) [16.00(406.4)[ 4.06(103.2) |

Table 27.4-76. Thermal-Magnetic Trip Ratings
[ Frame | Ratings ]

[ mDL | 300, 400, 450, 500, 600, 700, 800 |

Table 27.4-77. Digitrip 310 Electronic Trip Unit

Rating Plugs
l Frame ] Rating Plugs ]
MDL 400, 500, 600, 700, 800,
4007800 adjustable

For more information, visit: veww.eaton.com/cansultants CA08104001E
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Series C Selection Data—K-Frame

Series G, K- Frame Table 27.4-67. NEMA/UL 489/CSA Interrupting Capacity Ratings

E | ectrﬂ n i c R M s 70_400 A Circuit Number | Trip i Interrupting Capacity (Symmetrical Amperes)
Th I-M : 100—400A ?’""ef of Poles | Type < Voits AC (50/60 Hz) Volts DC
ermal-Magnetic, vee 240 480|600 |2509® [600%

DK 2,3 N.LT. 65,000 |— — 10,000 —
KDB 2,34 N.LT. 65,000 35,000 25,000 10,000 —_
KD 2,3, 4 L.T. 65,000 35,000 25,000 | 10,000 —
HKD 2,34 LT. 100,000 65,000 {35,000 {22,000 —
KDC® 2,34 LT. 200,000 100,000 65,000 | 22,000 —
HKDDC 3 LT. — — — 42,000 35,0002
CKD & 3 LT. 65,000 35,000 25,000 |[— —
CHKD & 3 LT 100,000 65,000 35,000 |[— —

& NLLT. is non-interchangeable trip; |.T. is interchangeable trip.

@ Two-pole circuit breaker or two outside poles of three-pole circuit breaker.

% Time constant is 3 milliseconds minimum at 10 kA and 8 milliseconds minimum at 22 kA,
¢ 8 milliseconds time constant.

Current limiting.

100% rated.

Two poles in series.

Three poles in series.

=

@&

@

Table 27.4-68. Line and Load Terminals

K-Frame Breaker Maximum | Terminal Wire AWG/Wire Metric Catalog
3 ) . Breaker Body Type Range/Number Wire Number
Table 27.4-64. Dimensions in Inches (mm) Amperes | Material Conductors Range (mm?2)
Number Width Height | Depth Standard Cu/Al Pressure Terminals
of Poles 225 Aluminum | Cw/Al ] 3-350 (1) 36-185 TA300K ©
23 5.50 1013 2.06 350 Aluminum [ Cu/Al 250-500 (1) 120-240 TA350K &
(139.7) (257.2) (103.2) 400 Aluminum | Cu/al 3/0-250 (2) 95-120 2TA400K DG
3 7.22 1013 |4.06 A o
(183.4) (257.2) {103.2)
Optional Copper and Cu/Al Pressure Type Terminals
Table 27.4-65. Thermal-Magnetic Trip Ratings 225 Copper Cu 3-350 (1) 35-185 T300K ©@
)
I Frame l Ratings I 350 Copper Cu 50-500 (1) 120-240 T350K @
400 Copper Cu 3/0--250 (2) 95-120 2T400K &
DK, KDB, KD, HKD, | 100, 125, 150, 175, 200, 3T400K ®
KDC, HKDDC, 225, 250, 300, 350, 400 4T400K ®
L 400 Aluminum [ Cu/Al 2/0-250 (2) 70-120 2TA401K O®
Table 27.4-66. Digitrip 310 and OPTIM or 70-240 3TA401K @@
Electronic Trip Unit Rating Plugs 2/0~500 (1) 70-240 4TA401K &3
[Frame | Rating Plugs & I Aluminum | Cu/Al | 500-750 (1) 300-400 2TA402K 20
3TA402K &6
KD, HKD, KDC, 70, 90, 100, 110, 125 &, 150, 4TA402K B®
CKD, CHKD 160, 175, 200, 225, 250 %, 400 C | 7 1 _ T402K &
300, 350. 400D opper Cu/A 500-750 (1) §T402K oo
4 160A is only available on Digitrip 310. 4T402K B®

' Adjustable rating plug available on

dljust @ Individually packed.
Digitrip 310.

® Terminal kits contain one terminal for each pole and one terminal cover.

@& Two-pole kit.

® Three-pole kit.

@ Four-pole kit

® Terminal kits contain one terminal for each pole and three interphase barriers.

For more information, visit: www.eaton.com/consultants CA08104001E
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Series C Selection Data—F-Frame
Series c, F-Frame Table 27.4-58, UL 489 Interrupting Capacity Ratings
- H _ Circuit Number | Trip Interrupting Capacity (Symmetrical Amperes)
'{::lermal Mgarset;g 120255\25A ?reaker of Poles | Type ™ ok AC (50/60 Hz) Volts DC
ectronic i Yee 240 Jor7 Jas0 600 125 [250 @1
il EDB 2,3 N.LT. 22,000 —_ —_ —_ 10,000 |-—
W e T EDS 2,3 42,000 |— — — 10,000 |—
M 2 iy ED 2,3 N.LT. 65,000 —_ — — 10,000 |—
%z EDH 2,3 100,000 |— — - 10,000 |—
LS LARDEE FEA EDC & 2,3 200,000 |— — — 10,000 |—
— EHD 1 NLT. |— 14000 |[— — 10,000 |—
o 2,3 18,000 — 14,000 —_ —_ 10,000
FDB 2,3,4 N.LT. 18,000 —_ 14,000 14,000 |— 10,000
S FD 1 N.LT. - 35000 |— —_ 10,000 |—
. FD 2,34 65,000 —— 35,000 — — 10,000
J FDE ¢ 2,34 65,000 — 35,000 18,000 — —_
27 HFD 1 NLT. j— 65,000 |-— — 10,000 |—
T HFD 2,3,4 100,000 — 65,000 — — 22,000
3 HFDE & 2,3, 4 100,000 — 65,000 25000 |— —
. Rutkis] 5 FDC & 2,34 N.LT. 200,000 — 100,000 35,000 |— 22,000
L Y FDCE ® 25,000
o e HFODC® |3 NET. |— — — — — 42,000 1
F-Frame Breaker & N.LT. is non-interchangeable trip unit.
) i A @ Two-pole circuit breaker, or two poles of three-pole circuit breaker.
Table 27.4-55. Dimensions in Inches (mm) @ Time constant is 3 milliseconds minimum at 10 kA and 8 milliseconds minimum at 22 kA.
Number | Width Height Depth @ Current limiting.
of Poles %+ Electronics available on three-pole only.
& HFDDC is UL only and is not tested to other standards.
; ;:732 :g;g; ggg :1223} ggg :gg;; & Interrupting rating is 35,000A at 600 Vdc with three poles in series, for ungrounded systems only.
Z g;g Hggg; g‘gg ::fg:i g«gg :gg;; Table 27.4-59. Line and Load Terminals
: . : > : . Maximum | Terminal Wire | AWG Wire Metric Winz2 Catalog Number
s . Breaker Body Type |Range Range (mm¢?)
Table 27.4-56. Thermal-Magnetic Trip Ratings Amperes | Material gélf;kr:‘ngii :lfs
F -
l ame l Ratings ] Standard Pressure Type Terminals
ED.EDH,EDC__ | 100, 125, 150, 175, 200, 225 20 (EHD) | Stesl CuwAl [ (1) #14-#10 25-4 3T20FB *
EHD, FDB, FD, 10, 15, 20, 25, 30, 35, 40, 45, 100 Steel Cu/Al (1Y #141/0 2.5-50 3T100FB
HFD, FDC, 50, 60, 70, 80, 90, 100, 110, 150 Aluminum Cu/Al [ (1) #4-4/0 25-95 3TA150FB
HFDDC 125, 150 225 Aluminum Cu/Al (1) #4-4/0 25-85 3TA225FD
FD, HFD, FDC 175, 200, 225 Optional Pressure Terminals
T T 50 Aluminum CwAl [(1) #1444 2516 3TA50FB©
Table 27.4-57. Digitrip 310+ Electronic Trip Units 100 Aluminum CuAl (1) #14-1/0 2.5-50 3TA100FD
n 150 Stainless Steel Cu (1) #4-4/0 25-95 3T150F8
LTypes | Frame | Ratings | a2 Aluminum CwAI | (1) #6-300 kemil | 16-150 3TA225FDK
FDE, HFDE, | 225 100, 110, 125, 150, 160, & UL listed for use with copper or aluminum conductors as noted.
FDCE 175, 200, 225 @ Not for use with ED, EDH, EDC breakers.
160 60, 70, 80, 80, 100, 125,
150. 160
80 15, 20, 30, 40, 50, 60,
70,80

For more information, visit: www.eaton.com/censuitants CA08104001E
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Electronic Trip Units
Electronic Trip Units
B 3
Es
=
- - o ..' L ; "
Circuit Breakers with Microprocessor Trip Units
Table 27.4-9. Digitrip RMS Circuit Breaker Trip Unit Selection (See Table 27.4-10 for details)
Description Digitrip | Digitrip Digitrip | OPTIM | Digitrip | Digitrip | Digitrip | OPTIM
310 310+ 510 550 610 810 910 1050
Circuit Breaker Type
Molded-case F-Frame 225A ]
Molded-case JG250-Frame 250A [ ]
Molded-case K-Frame 400A | ] = [ ]
Molded-case L-Frame 600A LD [ ] [ ] B
LG u
Molded-case M-Frame 800A [ ]
Molded-case N-Frame 1200A ND [ ] | | ]
NG a
Molded-case R-Frame 2500A RD a " [ ] a [ ] [ ]
RG B
Features
Curve shaping functions 5 6 9 10 9 9 9 10
Front adjustable [ | [ | [ |
Programmable ] [ ]
2one selective interlocking - n T [ | = n [ |
Load monitoring Option @ [ ] [ ] ] [ ] []
Diagnostics (cause-of-trip) Option @ ] ] ] [ ] ] [ |
Power/energy monitoring Option™® ] | [ ]
Harmonics L [
Waveform capture a L
Communications Option @ [N [ ] [ ]
Arcflash Reduction Maintenance System (local and remote) [ 1=
Ground fault alarm [ §5; Option nid [ ] | ] = [ ]

i Optional feature.

& Requires ammeter/cause-of-trip display.

" Requires cause-of-trip LED module or ammeter/cause-of-trip display.

* Requires Power Metering and Monitoring Module (PM3). See Page 27.4-41 for product details.
. Only available in LG, NG and RG breakers.

Requires auxiliary alarm module below R-Frames.

Note: For time current curves for the trip units, see www.eaton.com.
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Table 27.4-10. Molded-Case Digitrip Selection Guide

Trip Unit Digitrip Digitrip Digitrip Digitrip Digitrip Digitrip Digitrip Digitrip
Type RMS 310+ RMS 310 RMS 510 RMS 610 RMS 810 RMS 910 OPTIM 550 OPTIM 1050
[rms sensing [Yes [Yes [ Yes | Yes [Yes [Yes {Yos [Yes
Breaker Type
Frame FDE, JG, LG, NG, RG ‘1" |K, L, M, N, R R R R R KLN KELNR
Ampere range 15-2500A 15-2500A 800-5000A 800-5000A 800-5000A 800-5000A 70-1200A 70-5000
Interrupting rating
at4gv 35, 65, 100, 150 (kA) 35, 65, 100 (kA) 65, 100 {kA) 65, 100 {kA) 65, 100 (kA) 65, 100 (kA) 35, 65, 100 (kA} 385, 65, 100 (kA)
Protection
QOrdering options LS LSi LS LS| U, LS, LS, LIG, |, LS, LS8I, LG, [LL LS, LSIL UG, |U, LS, LSl LG, |LSI, LSI{A), LS| (A}, LISG
LSG |LSIG LSG |LSIG LSG, LSIG LSG, LSIG LSG, LSIG LSG, LSIG LSIG
Arctlash Reduction No  JALSI No No No No No No No No
Maintenance System ALSIG
Fixed rated plug (i} No Yes Yes Yes Yes Yes Yes Yes
Oventamperatuse trip | Yes Yes Yes Yes Yes Yes Yes Yes
Long Delay Protection (L)
Adjustable rating
plug {l,y) No Yes No No No No No No
Long delsy pickup 40-100% frama 0.5-1.0,1 % 0.5-1.0 x lin} 0.5-1.0 x {ly} 0.5-1.0x (Il 0.5-1.0x (I} 0.4-1.0 x (I} 0.4-1.0x (in)
tong delay time 12t 2-24 seconds 10 seconds 2-24 seconds 2-24 seconds 2-24 seconds 2-24 zeconds 2-24 seconds 2-24 seconds
Long delay time 1% No No No No No No 1-5 seconds 1-5 seconds
Long delay
thenmel memnory Yes Yes Yes Yes Yes Yes Yes Yes
High load alarm Yes No No 0.85x 4, 085x|, 0.85x1, 0.5-1.0 x|, 0.51.0x 1,
Short Delay Protection (S)
Short delay pickup Varies by frame ' 200-800% x {Ip] 200-600% 200-600% 200-600% 200-600% 150-800% 150-800%
StandS2x(l) {S1andS2x(l,) |S1andS2x(i,} |S1andS2x(i} [x(i) X (i)
Short detay tima 12t Yes No 100 ms | No 100-500 ms 100-500 ms 100-500 ms 100-500 ms 100-500 ms 100-500 ms
Short delay time tiat No Inst-300 ms No Inst-300 ms | 1060-500 ms 100-500 ms 100-500 ms 100-500 ms 100-500 ms 106-500 ms
Short delay time 2.5.1. |Yes No Yes Yes Yes Yes Optional Yes
Instantaneous Protection (1}
Instantaneous pickup |No Varies by No 200-800% | 200-600% 200-600% 200-6004% 200-800% 200--800% 200-800%
frame® X {lp} M1 and M2 x (I} | M1 and M2 x (I, [M1 and M2 x (1) | M1 and M2 x (i} x ) X lip)
Discriminator No No Yes & Yes (¥ Yes 3? Yeg 8 Yes Yes
Instantangous override | Yes Yes Yes Yes Yes Yes Yes Yes
Ground Fault Protection (G)
Ground fault alarm Yes ) Yes . No . iNo _ |No No . 120725-100% 3] 20/25-100% 78
Ground fault pickup_ | 20-100% frame (& Varffirame & 25-100% x I, @ | 26-100% x I, & | 25-100% x 1, & [25-100% x 1, & | 20/25-100% & 20125-100% ¢ @
Ground fault delay t2t |No No 100-500 ms 100-500 ms 100-500 ms 100-500 ms 100-500 ms 100-500 ms
Ground fault delay flat {Inst-300 ms nst-500 ms 100-500 ms 100 500 ms 100-500 ms 100-500 ms 100-500 ms 100-500 ms
Ground fault 2.8.1. Yes No Yes Yes Yes Yes Qptional Yes
Ground fault
thermal memory Yes Yes Yes Yes Yes Yes Yes Yes
System Diagnestics
Cause of trip LEDs No No Yes Yes Yes Yes Yes Yes
Magnitude of
teip information No No No Yes Yes Yes Yes Yes
Remote signal
contacts No No No Yes Yes Yes No Yes
System Monitoring
Digital display No No No Yes Yos Yas Yas & Yes &
Current No No No Yes Yas Yes Yes Yes
Voltage No No No No No Yes No No
Power and energy No® NoG No No Yes Yes No Yes
Power gquality-
harmonics No No No No No Yes No Yes
Power factor No No No No Yes (over Yes No Yes
PowerNet only}
Communications
‘ PowerNet No No I No No Yes IYes Optional Yes
Testing
Testing method Test kit Test set Integrat Integral Integral Integral OFTIMizer, BIM, OPFTIMizer. BIM,
PowerNet PowerNet
{optional)
4 No rating plugs necessary. B LS/LSG only. BIM = Breaker Interface Module
@ Only available on LG, NG and RG breaker. ® Not to exceed 1200A. lg = Sen_sor Rating
D Adjust by rating plug. @ L- and N-Frames #20-100% x I. In = Rating Plug
D FDE and JG 200-1200% x |,y R-Frame *25-100%  |y_ Ir = LDPU Setling x I
LG 200-1200% x | &' By OPTIMizer/BIM.
NG 200-800% x I, & Yes, with addition of Energy Sentinel.
0/, - N s . :
RG 200-800% x Iy ® Yes, with addition of power manitoring/
metering module (PM3).
CA08104001E For more information, visit: www.eaton.com/consultants
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Technical Data TD0O1005006E Eaton’s SPD Series for integration into
Effective August 2009 electrical distribution equipment

Introduction

Eaton's SPD Series surge protective devices

Eaton's SPD Series surge protective devices are the latest and most
advanced UL?® 1449 3id Edition certified surge protectors. Units are
available integrated within Eaton electrical assemblies, including
panelboards, switchboards, motor control centers, switchgear, and
bus plugs. Side-mount versions of the SPD Series are also available
for installation external to an electrical assembly. Application of SPD
Sernes units throughout a facility will ensure that equipment is
protected with the safest and most reliable surge protective
devices available.

SPD Series units are available in all common voltages and
contigurations and also in a variety of surge current capacity ratings
from 50 through 400 kA. Three feature package options are also
available to choose from. The breadth of the SPD Series’ features,
options, and configurations ensures that the correct unit is available
for ali electrical applications, including service entrances, distribution
switchboards, panelboards, and point-of-use applications.

Applications

The SPD Series is available as an integrated device within the
following Eaton electrical assemblies:

» Panelboards

» Switchboards

« Motor control centers

» Switchgear

» Automatic transfer switches

« Bus plugs

Features

* Uses thermally protected metal oxide varistor {(MOV)
technology

+ 20 kA nominal discharge current (1} rating
{maximum rating assigned by UL)

« 50 through 400 kA surge current capacity ratings
+ Three feature package options

+ 200 kA short circuit current rating (SCCR)

o 10-year warranty

SPD Series Unit Integrated Within an Eaton Panelboard

Standards and certifications

C“ us

» UL 1448 3rd Edition recognized component for the
United States and Canada, covered by Underwriters
Laboratories certification and foliow-up service

2 EATON CORPORATION www.eaton.com



Eaton's SPD Series for integration into
electrical distribution equipment

Feature package options

The SPD Series provides users with the option of selecting between
three feature packages. These feature packages are the basic,
standard, and standard with surge counter. The proper feature
package can be selected based on the requirements of the
application or specification.

Table 1. Feature Package Comparison

Standard
with Surge
Feature Basic Standard Counter
Surge protection using thermally '4 '4 "4
protected MOV technology
Dual-colared pratection status (ndicators v v '4
for each phase
Dual-colored protection status indicators v '4 v
for the neutral-ground protection mode
Audible alarm with silence button v '4
Form C relay contact v v
EMI/RF filtening, providing up to 50 dB of v v
noise attenuation from 10 kHz to 100 MHz
Surge counter with reset button v

Remote display mounting option

The SPD Senes offers the option of mounting its display remotely
from the device. This is useful for applications where OEMs or other
integrators would like to embed the unit within a piece of equipment
and still be able to view its display.

SPD Series unit catalog numbers ending with ‘B’ {refer to catalog
number configuration ort Page 7) should be ordered for applications
where the display is to be mounted remotely. These units include
the SPD Series unit and the remote display panel.

In addition to the unit itself, a remote display cable will have to be
purchased. Remote display cables are available in 4, 8, and 12 foot
lengths.

Table 2. Remote Display Cables

Description Catalog Number
4 ft remote display cable SPDRDCABO4
8 ft remote display cable SPDRDCABOS
12 ft remote display cable SPDRDCAB12

Note: Integrated units factory-installed with Eaton switchgear assemblies do
not require the purchase of a remote display cable. The cable is provided and
all required mounting is performed at the factory.

Technical Data TD01005006E
Effective August 2009

Existing SPD Series units previously installed without a remote
display also have the capability of mounting their displays remotely
from the device. Complete remote display kits are available that
contain all items required to mount the display remotely, including
the remote display cable. Remote display kits are available in 4, 8,
and 12 foot cable length options.

Table 3. Remote Display Kits

Description Catalog Number

Remate display kit with 4 ft remote display cable SPDRDKIT04
Remote display kit with 8 fi remote display cable SPDRDKIT08
Hemote display kit with 12 ft remote display cable SPDRDKIT12

For the dimensions of the cutout required to accommodate the
remote display panel, see Figure 1 below.

Dimensions
—  5.38(136.7) —————=
~—— 2.69 (68.3) —
. $ -
8.90 9.38
(226.1) 2383)
A _ _ Py
& ¥
!
4.69
4.45 {119.1)
(113.0)
!
4x RO.06 (1.6)
-$ &/
253 (64.3) — 6x 0.13 (3.3)
5.06 (128.6)

Figure 1. Dimensions of the Cutout Required to Accommodate
the Optional Remote Display Panel

EATON CORPORATION www.eaton.com 3
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Dimensions {continued)

3x 0.22 (5.6)
Bus Mounting

[————— Mounting 8.80 (223.5)
4x Mounting 0.19 (4.8} le—— 4.40 (111.8) —*
Bus 0.34 (8.6) ‘T-I:V | 0040102026612 72.02(51.2)
] j‘ 0.95 (24.1) '@uuug UUU TUD @ 0T 3
= -
X . 7
+ | m%_@__@ %@}
i ~ ~
p—
Mounting | [0 @ ®® Acumn Ay 5.40 (137.2)
342 (86.9) b 1)4.66 (118.4)
3.42 (86.9) i
— wag] ]
i Rl '
-
l‘-Z .52 (64. 0)—4 0.26 (6.6)T L— 3.42 (86.9) ——I 4x 0.22 (5.6) Mounting
3,45 (87.6)—* «——— Terminals 8.74 (222.0) 4ax #10-32 x 0.38 DP
9.50 (241.3) Brass Terminals

Figure 2, Dimensions of 50 through 200 kA Integrated Units

Mounting 8.80 (223.5)

l‘-——-»—— 4x Mounting 2.52 (64.0) le— 3.42 (86.9) —

- e ® ® Wl i

- R 0 &
4 __F GROLND fraly OO

I 1 Mounti —

ounting
3.42(86.9)  342(86.9) 3 Avcamon Ay csoo ol ™ 6.40 (137.2)
[m’ — g [ 4.66 (118.4)
]

Lo F &

L 1.71 (43.4)

. _— :" ) @%Q nnn ann Qﬁ

fa-———4.85 (123.2)—~| Li Terminals 8.74 {222.0) 4_] N4x 0.22 (6.6) Mounting

5.78 (146.8)—* 9.50 (241.3) 4x #10-32 x 0.38 DP

Brass Terminals

Figure 3. Dimensions of 250 through 400 kA Integrated Units
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Performance data

ANSI/UL 1449 3rd Edition voltage protection ratings

Voltage protection rating (VPR) data is included for both direct bus mounted units (catalog number ending with ‘A’) and units interfaced to
the electrical assembly via a circuit breaker (catalog number ending with ‘B," 'C," or 'J'). Direct bus mounted units are available for installation
within Eaton PRL1a, 2a, 3a, and 3E panelboards only.

Table 4. 50 kA Direct Bus Mounted Integrated Unit VPR Table 8. 50 kA Circuit Breaker Interfaced Integrated Unit VPR
Protection Mode Protection Mode
Voltage Code L-N L-G N-G L-L Voltage Code L-N L-G N-G L-L
2408 500 1000 500 1000 2408 700 1200 700 1200
208Y and 220Y 500 1000 500 1000 208Y and 220Y 700 1200 700 1200
400Y and 480Y 1000 2000 1000 2000 400Y and 480Y 1200 2000 1200 2000
600Y 1200 2500 1200 2500 600Y 1500 2500 1500 2500
240D N/A 1000 N/A 900 240D N/A 1200 N/A 1200
480D N/A 2000 N/A 2000 480D N/A 2000 N/A 2000
600D N/A 2500 N/A 2500 600D N/A 2500 N/A 2500
240H 500 1000 500 1000 240H 700 1200 700 1200
Table 5. 80-100 kA Direct Bus Mounted Integrated Unit VPR Table 9. 80-100 kA Circuit Breaker Interfaced Integrated Unit VPR
Protection Mode Protection Mode
Voitage Code L-N L-G N-G L-L Voitage Code L-N L-G N-G L-L
2408 500 600 500 300 2408 700 700 700 1000
208Y and 220Y 500 600 500 900 208Y and 220Y 700 700 700 1000
400Y and 480Y 1000 1200 1000 1800 400Y and 480Y 1200 1200 1200 1800
600Y 1200 1500 1200 2500 600Y 1500 1500 1500 2500
240D N/A 1000 N/A 900 240D N/A 1200 N/A 1200
480D N/A 1800 N/A 1800 480D N/A 2000 N/A 2000
600D N/A 2500 N/A 2500 600D N/A 2500 N/A 2500
240H 500 600 500 300 240H 700 700 700 1000

Table 6. 120-200 kA Direct Bus Mounted Integrated Unit VPR Table 10. 120-200 kA Circuit Breaker Interfaced Integrated Unit VPR

Protection Mode Protection Mode

Voitage Code L-N L-G N-G L-L Voitage Code L-N L-G N-G L-L

2408 500 600 500 500 2408 700 700 600 1000
208Y and 220Y 500 600 500 800 208Y and 220Y 700 700 600 1000
400Y and 480Y 900 1000 800 1800 400Y and 480Y 1000 1200 1000 1800
600Y 1200 1200 1200 2500 600Y 1500 1500 1200 2500
2400 N/A 900 N/A 900 240D N/A 1000 N/A 1000
4800 N/A 1800 N/A 1800 480D N/A 2000 N/A 1800
600D N/A 2500 N/A 2500 600D N/A 2500 N/A 2500
240H 500 600 500 800 240H 700 700 600 1000

Table 7. 250-300 kA Circuit Breaker Interfaced Integrated Unit VPR  Table 11. 400 kA Circuit Breaker Interfaced Integrated Unit VPR

Protection Mode Protection Mode

Voltage Code L-N L-G N-G L-L Voitage Code L-N L-G N-G L-L

2405 600@ 700 600 1000 240S 700 700 600 1000
208Y and 220Y 600 700 600 1000 208Y and 220Y 700 700 600 1000
400Y and 480Y 1000 1200 300 1800 400Y and 480Y 1000 1200 300 1800
600Y 1500 1500 1200 2500 600Y 1500 1500 1200 2500
2400 N/A 1000 N/A 1000 240D N/A 1000 N/A 1000
4800 N/A 1800 N/ 1800 4800 N/A 1800 N/A 1800
6000 N/A 2500 N/A 2500 600D N/A 2500 N/A 2500
240H 800 700 600 1000 240K 700 700 600 1000

@ L-N VPR for 250-300 kA units centaining the standard and standard with surge counter
feature packagas is 600V LN VPR for units containing the basic fsature package 1s 700V
All other VPR numbers reperted in all ables repraser t the VPR for alf feature packages

EATON CORPORATION www.gaton.com 5
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Specifications

Table 12. SPD Series Specifications

Eaton’s SPD Series for integration into
electrical distribution equipment

Description Specification

Surge capacity ratings available 50, 80, 100, 120, 160, 200, 250, 300, 400 kA per phase
Nominal discharge current (1) 20 kA

Short cucuit current rating (SCCR) 200 kA

SPD type

Basic feature package = Type 1 {can also be used in Type 2 applications)
Standard and Standard with Surge Counter feature packages = Type 2

Single spht phase voltages available

1207248

Three-phase Wye system voltages avallable

120/208, 127/220, 2307400, 277/480, 347/600

Three-phase Delta system voltages available

240, 480, 600

Input power frequency 50/60 Hz
Power copsumption (basic units):
208Y, 220Y, 2408, 240D, and 240H voltage codes 0.5W
400Y. 480Y, and 480D voltage codes 1.IW
600Y and 6000 voltage codes 1.3W
Power consumption (standard and standard with surge counter units):
208Y, 220Y, 2408, 240D, and 240H voltage codes 0.6wW
400Y, 480Y and 4800 basic voltage codes 1w
600Y and 600D voltage codes 2.IW o
Protection modes Single split phase . ........ L-N, L-G, N-G, L-L
Three-phase Wye .. ........ L-N, L-G, N-G, L-L
Three-phase Delta . ........ L-G, L-L
Three-phase high-leg Delta . . . {-N, L-G, N-G, L-L
Maximum continuous operating voltage (MCOV).
2408, 208Y, 220Y, and 240H MCQV 150 L-N, 150 L-G, 150 N-G, 300 |.-L
400Y and 480Y MCOV 320 L-N, 320 L-G, 320 N-G, 640 L-L
600Y MCOV 420 L-N, 420 L-G, 420 N-G, 840 L-{
240D MCOV 320(-G, 320 LL
480D MCOV 640 L-G, 640 L-L
600D MCOV 840 L-G, 840 L
Ports 1

Operating temperature

—4°F through 122°F {~20°C through 50°C)

Operating humidity

5% through 95%, noncondensing

Operating altitude

Up to 16,000 ft (5000m)

Setsmitc withstand capability

Meets or exceeds the requirements specified in IBC® 2006, CBC 2007, and UBC* Zone 4

Weight

50-200 kA units approximately 3.5 Ibs (1.6 kg}
250400 kA units approximately 7.0 Ibs (3.2 kg)

Form C relay contact ratings

150 Ve or 125 Vac, 1A maximum

Form C relay contact logic

Power ON, normal state—NO contact = open, NC contact = closed
Power OFF or fault state—NO contact = closed, NC contact = open

EMI/RFI filtering attenuation

Up to 50 dB from 10 kHz to 100 MHz

Agency certifications and approvals

UL 1448 3rd Edition recognized component for the U.S. and Canada
UL 1283 (Type 2 SPDs only)

Warranty

10 years

EATON CORPORATION www.caton.com
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electrical distribution equipment

Catalog number selection

Technical Data TD01005006E
Effective August 2009

Table 13. SPD Series Catalog Number Configuration for Units Integrated into Electrical Distribution Equipment

Series

SPD 250 480D 2 J
I

SPD = Surge
prolective
device

050 = 50 kA per phase

|
kA Rating

080 = 80 kA per phase

100 = 100 kA per phase
120 = 120 kA per phase
160 = 60 kA per phase
200 = 200 kA per phase
250 = 250 kA per phase
300 = 300 kA per phase

Voltage Code

Applicatien—Integrated Units @

400 = 400 kA per phase

2408 = 120/240 single split-phase

208Y = 120/208 Wye (4W+G)
220Y = 127/220 Wye (4W+G)
400Y = 230/400 Wye (4W+G)
480Y = 277/480 Wye [4W+G)
600Y = 347/600 Wye (4W+G)
240D = 240 Delta (3W4G)
480D = 480 Delta {(3W+G)
600D = 600 Delta (4W+G)

240H = 240 high-leg Delta (AW+G)

on 'B' phase @

A = Panelboards (PRL1a, 2a, 3a, 3E}, direct bus mounted

B = Switchgear {includes remate display)

C = Panelboards (PRL1a, 2a, 3a, 3E, 4), switchboards, busway
J = Motor control centers

Feature Package

1 = Basic

2 = Standard

3 = Standard +
surge counter

Example: SPD25048002J = SPD Series, 250 kA per phase, 480D voltage, standard feature package, motor control center application

(@ Please consult the factory for 240 lugh-leg Dehta (dW:GI apphications with high leg on ‘C’ phase.

@ Units used in PRL1a, 23, 3a, and 3E panelboard apphcations are available n 50-200 kA ratings only

Use the ‘C" option for PRL1A, 2a, 3a, and 3E panelboard applications when unit is connected through a citcuit breaker,

Technical support information

If you have any cuestions or need additional information,
please contact the Eaton Technical Resource Center

at 800-808-2772, option 4, option 2. You may also submit
inquiries via e-mail: surgeprotection@eaton.com.

EATON CORPORATION www.aaton.com
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Metering Devices
10 250/260 Series

10 250 and 260 Electronic
Power Meters
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1Q 250/260 Electronic Power Meter

Product Description

The 1Q 250 and 1Q 260 meters provide
capabilities you would not normally
expect in affordable, ultra-compact
meters, such as fast sampling rate and
accurate metering for a fult range of
power attributes. Providing the first
line of defense against costly power
problems, Eaton’s {Q 250 and 1Q 260
electronic power meters can perform
the work of an entire wall of legacy
metering equipment utilizing today’s
technology.

When space is at a premium, yet you
need ANSI C12.20 accuracy, the {Q 250/
260 series fit the bill. These meters are
ideal for electrical equipment assem-
hlies, machine control panels, such as
paneiboard and switchboard mains and
feeders, low voltage metal-enclosed
switchgear feeders and motor control
centers. Requiring far less space than
other meters with similar functionality,
tQ 250/260 series fit into a standard
ANSI or IEC cutout on a panelboard or
other electrical equipment, and there-
fore fit easily into retrofit applications.

Typical Applications

m Utility and commercial metering.
m Substations, industrial facilities,

power generation sites and campuses.

N Sub-metering.
m Load studies and voltage recording.
m Analog meter replacement.

Features and Benefits

m Standard Modbus® RTU communi-

cations.
8 Measure and display real-time W Available as transducer only or
information about critical power with display.
parameters with a sampling rate m “Prepared for the future” — The

of 400 samples per cycle.

® Monitor power utilization and
quality with ANSI C12.20 accuracy yet conceived.
{0.2 percent).

meters are designed to accommo-
date upgrades and capabilities not

m Integrate into Eaton’s Power Xpert®

a Verify meter accuracy with KYZ test Architecture for a holistic system-

pulse self-certification capabilities. level view.

Additional Features
Tabie 26-9, Features of IQ 250 and [Q 260 Electronic Power Meters

[ Features

1Q 250

10 260

Instrumentation

Current, per Phase

Current Demand

Calculated Neutral Current

Voltage, per Phase {L-L, L-N)

Frequency

Power, Energy and Demand

Real, Reactive and Apparent Power, Total and per Phase (kW, kvar, kVA)

Real, Reactive and Apparent Energy, Total and per Phase (kWh, kvarh, kVAh)

Real, Reactive and Apparent Power Demand

Power Factor, Total and per Phase

Min./Max. Readings, |, V, PF, F, THD (IQ 260), kW, kvar, kVA

Demand Methods

[ Block Interval (Sliding, Fixed)

Communications

RS-485

KYZ Output

Modbus RTU

Modbus ASCU

DNP 3.0

1o

2 Digital In / 2 Digital Qut®

4 Digital In/ 4 KYZ Out

Opt.

Opt.

4 Analog Output (4 - 20 mA) 2

Opt.

Opt.

4 Analog Output {0 - 1 mA)

Opt.

Opt.

Power Quality Analysis

I Total Harmonic Distortion {THD) Voltage and Current per Phasae

Alarming

| Set Point Driven Alarm

9 Digital Out with 10250 requires external command.
@ Requires external power supply.

CA08101001E

For more information visit: www.eaton.com
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Technical Data and Spec

ifications

Table 26-10. 1Q 250/260 Electronic Power Meter Technical Information

[Description I Specifications Eescription Specifications
Current Inputs Sensing Method
Class 10 5 Amp Nominal, 10 Amp Max. Voltage, Current True RMS
Class 2 1 Amp Nominal, 2 Amp Max. Power Sampling at Over 400 Samples

Fault Current Withstand
100 Amps for:
300 Amps for:
500 Amps for:

10 Seconds
3 Seconds
1 Second

Continuous Current Withstand

20 Amps for Screw Terminated
or Pass-through Connections

Programmable Current

Full Scale to Any CT Ratio

Burden 0.005 VA per Phase Max.
at 11 Amps
Pickup Current 0.1% of Nominal
Class 10 5mA
Class 2 1mA

Connections
Pass-through Wire Gauge Dimension
Quick Connect

0.177 Inches (4.5 mm)
0.25-Inch Male Tab

Voltage Inputs

per Cycle On All Channels

Harmonics Resolution

40th Order

Update Rate

Watts, Var and VA

100 msec at 60 Hz

All Other Parameters

1 Second at 60 Hz

Power Supply

ac/dc Voltage Option

90 - 265 Vac at 50/60 Hz or
100 ~ 370 Vdc, Universal

ac/dc Supply
lc Voltage Option 18- 60 Vdc
Burden 10 VA Max.

Standard Communications Format

Connection Type

RS-485 (Through Back Plate)

Com Port Baud Rate

9600 ~ 57,600 Bauds

Com Port Address

Operating Temperature

-20°C to +70°C

Storage Temperature

-20°Cto +70°C

Operating Humidity

To 95% RH Non-condensing

Faceplate Rating

NEMA 12
Water-resistant
Mounting Gasket Included

Range 01-247
Line-to-Neutral 20 - 576 Vac Data Format 8-Bit, No Parity
Line-to-Line 0-721 Vec Pratocols Modbus ASCI, RTU or DNP 3.0
Programmable Voltage Range Full Scale to Any PT Ratio KYZ Pulse
Supported Systems 3 Element Wye, 2.5 Element Contacts 1Form A
2 E\Allzs;ent Delta, 4-Wire On Resistance, Max. 35 Ohms
Delta Systems Peak Switching Voltage 350 Vdc
Input Impedance 1 Meg Ohim/Phase Continuous Load Current 120 mA
Burden 0.36 VA/Phase Max. at 600 V; Peak Load Current 350 mA (10 ms}
c - 0'0?4 VA at :20 Volts Off-state Leakage Current at 350 Vde | 1 uA
FEna a0t Pggle | [Opioaition
{0.129 - 3.31 mm?) Dimensions and Shipping
Isolation Weight 2 lbs.
All inputs and outputs are galvanically isolated to 2500 volts. Basic Unit H 6.00 x W 4.90 x L 5.00 Inches
Environmental Ratings 1Q 250/260 Mounts in 92 mm DIN and ANSI

C39.1 Round Cut-outs

Shipping Container Dimensions

6-Inch Cube

Tolerance

+/-0.1 Inches (2.54 mm)

Compliance
IEC 687 0.2% Accuracy
ANSI C12.20 0.2% Accuracy
ANSI C62.41 Burst
Ul/cUL Electrical & Electronic

Measuring 8 Test
Equipment 22C2

For mare information visit. www.eaton.com
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10 250/260 Series
10 250/260 Meter Dimensions
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1Q 250/260 Face 1Q 250/260M Side 1Q 250/260T Side

Figure 26-27. 1Q 250/260 Meter Dimensions — Face and Side Views

Ordering Information
Table 26-11. 10 250/260 Meter Catalog Numbering System

N250 MAG65110
I T

Model Series

Frequency

Current Input

1/0 Slot 1

1/0 Slot 2

250 = Power
260 = Power Quality

§ = 50 Hz System
6 = 60 Hz System

1=1Amp Secondary
§ = 5 Amp Secondary

Meter Type

M = Meter {with

Power Supply

1 = 90 - 265 Vac/dc

0 = None
1 = 2 Relay Outputs/
2 Status Inputs
2 = 4 KYZ Pulses/
4 Status Inputs

3 = 4 Analog Outputs:

0 = None

1 = 2 Relay Outputs/
2 Status Inputs

2 = 4 KYZ Pulses/
4 Status Inputs

3 = 4 Analog OQutputs:

integral display) 4 = 24 - 48 Vdc 0-1mA 0-1mA
T =Transducer Only 4 = 4 Analog Outputs: 4 = 4 Analog Outputs:
{no display) 420 mA 4-20 mA
Table 26-12. 10 250/260 Meter Accessories
| Description Catalog Number
Panel Mounting Adapter for retrofiting an 1Q 250/260 to an Consult Factory
1Q Analyzer/IQ DP-4000/1Q Data Cutout
PXM 2000 Gateway Card Kit to upgrade an 1Q0250/260 to a PXM 2000 PXM2000-GCK

CAD8101001E

For more information visit: www.eaten.com
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01/21/12
Job Name: HDT RWRF 14:45:24
SDN0301918
Customer Bill of Material

1 Pow-R-Linela
42 Circuits, 225A, Fully Rated, 208Y/120V  3Ph 4W, Copper Bus, 10k AIC,150A, 3P EDB Main Breaker[Top Fed],
Surface Mounted, Surge Protective Device, 160 kA SPD Series - Standard w/ Surge Counter

150A, 3P EDB Main Breaker

ISA, 1P BAB Branch Breaker

30A, 3P BAB-H Branch Breaker

40A, 2P BAB Branch Breaker

1P BAB Branch Provision Only

30A, 2P BAB Branch Breaker

20A, 2P BAB Branch Breaker

20A, 1P BAB Branch Breaker

SPD Factory Cable Connected to 30A Branch Breaker
Surge Protective Device, 160 kA SPD Series - Standard w/ Surge Counter
Copper Main Bus, 225 Amps

Std. Bolted Cu Ground Bar (Cu Cable Only)

Panel Nameplate - White with Black Letters - Screw on
Circuit Directory - Metal Frame with Plastic Cover

Type 1 Enclosure:EZB2060R

EZ Trim, Door in Door, Concealed Hardware:EZT2060S
Designations:  EM-L1

oo

— bk bt ek ok ok et N e bt bt i ()
[,

54 Circuits, 225A, Fully Rated, 480Y/277V  3Ph 4W, Copper Bus, 14k AIC,200A, 3P FD Main Breaker[Top Feg
Surface Mounted, Surge Protective Device, 160 kA SPD Series - Standard w/ Surge Counter

40A, 3P GHB Branch Bred
20A, 1P GHB Branch Breaker
S0A, 3P GHB Branch Breaker

Surge Protective Device, LG#R7
Copper Main Bus, 239

dard w/ Surge Counter

uit Directory - Metal Frame with Plastic Cover
ervice Entrance Label

Type 1 Enclosure:EZB2060R

EZ Trim, Door in Door, Concealed Hardware:EZT2060S

b s b e s D) = = O 0O WD D —




General Information (Section 1 of 1)
Main Breaker 150A Service Voltage: 208Y/120V 3Ph 4W Enclosure:  Type 1
EDB3150, Vert Mtd. Bus Rating & Type:  225A Copper Neutral Rating: 225A
Ground Bar: Std. Bolted Copper, Cu cable only
SPD Std w/ Surge Counter S.C. Rating: 10k A.I.C.Fully Rated
160 kA SPD, Cable Connected .
Main Device Type: Main Breaker - Top Cable Entry
14 BAB3030H BAB1020 2 Maln Terminals: Mechanical - (1) #14-4/0 (CU/A])
A BAB2030 o Neutral Terminals: Mechanical - (1) #6-300 kcmil (Cu/Al)
— — Box Catalog No.: EZB2060R
5 8 Trim: EZ Trim, Door in Door, Concealed Hardware (EZT2060S)
7 BAB1020 BAB1020 8
9 BAB1020 BAB1015 10 Surface Mounted
1 BAB1020 BAB1015 12
3 BABI020 BAB2040 14 Box Dimensions: 60." [1524.0mm]H x 20" [508.0mm]W x 5.75" | 146.0mm]D
— Min. Gutter Size: Top = 5.5" [139.7mm)] Bottom = 5.5" [139.7mm]
5 {BAB1020 h Left = 6.0" [152.4mm] Right = 6.0" ]152.4mm)
7 BAB1020 BAB2020 1
) BAB1020 [ 2 Panel 1D Nameplate: (1) EM-L1
b BAB1020 BAB2030 23 Type: Plastic, screw-on (2) 208Y120V 3Ph 4W
3 BAB 1020 4 Color: White with Black Letters (3)
5 |,.BABI020 1. BABl0IS | 2 uL *=Non-interchangeable Main Device™*
7 BAB1020 PROV 2
9 BAB1020 BAB1020 3 Copper Neutral
1| BAB1020 PROV 3 Trim Lock:Standard Lock & Key (Keyed WEM2)
3 PROV PROV Circuit Directory:Meta! Frame with Plastic Cover
5 PROV PROV SPD Factory Cable Connected to 30A Branch Breaker
7 PROV PROV 3 Main Circuit Breaker Trip Type: Thermal-Magnetic
8 PROV PROV 4 Do not connect breakers with combined ampere ratings that exceed 140 amperes
individual branch bus connector.
1 PROV PROV 4 onanyt
3 PROV PROV
s PROV PROV
7 PROV PROV 4
Blank Cover
8 inches
Device Modifications: Branch Devices
Description Qty Poles Trip Frame Amps KAIC
16 1 20 BAB 100 10
1 3 30 BAB 100 10
3 1 15 BAB 100 10
2 2 20 BAB 100 10
1 2 30 BAB 100 10
1 2 40 BAB 100 10
18 1 PROV
Notes:
The information on this PREPARED BY DATE
document Is created by Eaton Fitzgerald, Michael F 012112 |Eaton Corporation
Corporation. It is disclosed
In confidence and it Is only ARPROVED BY DATE JOBINAME HDT RWRF
to be used for the purpose in 01/21112 | pesiGNATION EM-L1
which itis supp“e“‘ VERSION TYPE DRAWING TYPE
78 PRL1a Customer Approval
NEG-ALT NUMBER REVISION DWG SIZE GO ITEM SHEET
DNB51005v102-C000 A SDN0301918 o091 10F 1
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Panelboards and Lighting Control

Introduction

Paneiboards and Lighting Controls

Product Selection Guide

Product Types

Contents
Description

Product Selection Guide

Fusible Lighting Type PRL1a-LX Fusihie Lighting Type PRL2a-1X,
Type PRL1a Panelboard PRL1aF Column Type Type PRL2a Panelboard PRL2aF Column Type
Bolt-On or Plug-On Circuit 240 and 480Y/277 Vac Bolt-On Circuit Breakers Bolt-On Circuit Breakers 240 and 480Y/277 Vac Boit-On Circuit Breakers
Breakers 240 Vac Maximum  Maximum 248 Vac Maximum 240 or 480Y/277 Vac; Maximum 240 or 480Y/271 Vac;
125/250 Vdc Maximum 125/250 Vdec Maximum
Mair: lugs only Main lugs only Main lugs only Main lugs ority
400A iraxinum 4004 maximum

Main Cureuwi!t breaker
4004 maximinn

Branch cirewl hreakers
100A masmur,
Sirgle-, tan- and thrae-role

Brarch avercurrent
protective devices

30A maximur,

Single-, two and thiee pole
utilizing Class CC tuses

225A maximum

Main circuit breaker
225A maximum

Brancl; crecuit breakars
tO0A masimum,
Single-, tvo- and three-pole

Main fugs only
400A maximum

Main circuit breaker
A00A maximum

Branch circuil breakers
100A maximum,
Single-, two- and three-pole

400A maximum

Branch overcureent
potactive devices

30A masimum,

Single-, lwo and thres pole
utihang Class CC tusas

Main lugs only
225A maximum

Main circnif breaker
225A masimum

Branch circust breakers
100A maximum,
Single-, two- and lhree pole

352 Volume 2—Commercial Distribution CA03100003E—December 2010
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Pow-R-Line C Panelboards

Product Description

Lighting and Distribution Panelboards

Eaton’s assembled
panzlboards are designed for
sequence phase connection
of branch circuit devices. This
allows complete flexibility of
circuit arrangement {single-,
two- or three-poie) to allow
balance of the electrical load
on each phase,

Sturdy, rigid chassis
assembly ensures accurate
alignment of interior with
panel front; prevents flexing
and minimizes possibility

of loosening or damage to
current carrying parts during
and after installation.

Four-point in-and-out
adjustrment of panel interior
is provided 1o meet critical
depth dimensions on

flush installations. This
compensates for possible
nusalignment of box at
Instaliation.

Main lugs are mechanical
solderless type and approved
for copper or aluminum
conductors

Enclosures

Boxes are code-gauge
galvanized steel, which
include a painted box finished
in ANSI-61 light gray to match
the trim.

Standard panelboard cabinets
are designed for indoor use.
Alternate types are available
for indoor and special
purpose applications.

All enclosures are furnished
in accordance with
Underwriters Laboratories
standards and include wiring
gutters with proper wire
bending space. Special
cabinets can be provided

at an additional charge.

The box dimensions shown
are inside dimensions. For
outside dimensions, add
1/4-inch (6.4 rmm).

Standard panelboard boxes are
supplied without knockouts
(blank endwalls).

Volume 2—Commercial Distribution CA08L00003E—December 2010 www.eaton.com
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Pow-R-Line C Panelboards

Fronts

Fronts {trims) for ali
panelboards are made of
code-gauge steel and have a
high durability ANSI-61 light
gray finish applied by a baked-
on polyester powder coating
paint system.

The fronts for lighting and
appliance hranch circuit
panelboards and small power
distribution panelboards
include a door with rounded
corners and concealed
hinges. A flush-type latch and
lock assembly is included.

All lacks are keyed alike.
These trims are available in
both surface- and flush-
mounted designs

E7 Trim Features Standard Door-in-Door
with No Exposed Hardware or
Sharp Edges {no Tools are
Required for Installation)

The Three-Piece Trim for Larger Power
Distribution Panelboards Provides for
Easy Handling and Installation
Fronts for power distribution
panelboards utilize a unique
breaker front cover design
in which each device has a
dedicated bolt-on steel cover.
The individual covers form
a single deadfront for the
panelboard that is used in
conjunction with two wiring
gutter covers to complete the
trim. A door is not finished as
part of the standard offering
on these panelboards but can
he provided, for an adclitional
charge, using a deeper than
standard box

357
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Pow-R-Line C Panelboards

Application Description

Panelhoard
Selection Factors

In selecting a panelboard,
the following factors must
be considerad:

s Service (voltage and
frequency)

* Interrupting capacity
{fully or series rated)

* Ampere rating of main

* Ampere ratings of
branches

s Environment

Panelboard
Short-Circuit Rating

The short-circuit rating

of Eaton’s assembied
panelboards are test

verified by, and listed with,
Underwriters Laboratories
(UL). Generally, these
ratings are that of the lowest
interrupting rated device in
the panel.

Certain exceptions to this
rule extst where branch
devices have been UL tested
in combination with specific
main devices having a higher
interrupting rating. Where
these defined main devicas
and branch breaker
combinations are utilized, the
series shart-circuit rating of
the assembled panelboard
will be the same as the
tested rating of the approved
rated main device in series
with the branches. Available
main and branch breaker
combinations are tabulated
starting on Page 366. All
combinations shown are

UL tested and listed.

These series ratings apply to
panels having main devices,
or main lug only panelboards
fed remotely by the device
listed in the series ratings
chart as the main, for which
UL listed tests were
conducted.

Service Entrance Equipment

The National Electrical Cocde
(NEC) requires that:

s A panel used as service
entrance equipment
must be located near
the point where the
supply conductors enter
the building

* A paneiboard having main
{ugs only shall have a
maximurn of six service
disconnects tc de-energize
the entire paneiboard from
the supply conductors.
Where more than six
disconnects are required,
a main service disconnect
nust be provided

¢ A disconnectable electrical
bond must be provided
between the neutral and
ground

e A service entrance type
UL label must be factory
installed

e Ground fault protection
of equipment shall be
provided for each service
disconnect rated 1000A
or more if the electrical
service is a solidly
grounded wye system of
more than 150V 10 ground,
but not exceeding 600V
phase-to-phase

Note: Service entrance panels
rnust be identified as such on
the arder.

ighting

Control

Paneiboard Standards

In 2008, both the National
Electrical Code (Article 408)
and UL 67 were updated

to remove the miandated
42-circuit imitation. Eaton
offers paneiboards with more
than 42 circuits for those
jurisdictions that have
adopted the 2008 NEC

or later.

Far jurisdictions that have|
not adopted the 2008 or

later version of the Nationa!
Electrical Code, the 42-circuit
limitation for Lighting

and Appliance Brarich
Panelboards remains in place.
Check with your local code
officials to determine specific
jurisdiction status.

Panelboard Installation

NEC requires that the
operating handle of the
toprnost mounted device be
no more than G feet 7 inches
{2006.6 mim) above the
finished floor and should be
installed per NEC and
manufacturer’'s instructions.

Additional boxes and fronts
are required when the
components raquired for
one panelboard exceed the
standard box dimensions.

358 Volume 2—Commercial Distribution CA08100003E~December 2010  www.eaton.com

Multi-Section Panelboards

When two or more separate
enclosures are required,
separate fronts for each box
are stanclard. A common
front can be furnished at
additional charge.

Interconnecting Multi-
Section Panelboards

When a panelboard, for
connection to one feeder,
must be furnished in more
than one section {Box), each
section must be furnished
with main bus and terminals
of the same rating. unless a
main overcurrent device is
provided in each section.

Sub-feed or through-feed
provisions must also be
included {(and priced) to
provide connection capability
to the second section.

Note: Sub-teed or through-feed
lugs cannot be used on any
panelboard that is not protectad
by a single main ovarcurrent
device either in the panelboard
or immediately upstream, i.e.,
service entrance panelboards
with main lugs only using the six
disconnect rule.



Sub-Feed Lugs

Sub-feed lugs (see figure
belowl are one means of
interconnecting muli-section
pansls. The sub-feed {second
set of) lugs are mounted
directly beside the main lugs.
These are required in each
section except the last panel
in the lineup. The feeder
cables are brought into the
wiring gutter of the first
section and connected to
the main lugs. Another set
of the same size cables are
connected to the sub-feed
lugs (Section 1} and are
carried over to the main lugs
of the adjacent panel. Cross
connection cables are not
furnished by Eaton. Sub-feed
lugs are only available on mair
lug only panels

Note: Sub-feed lugs may
not be used on main fug only
{six disconnect rulel service
entrance panels

Sub Feed Luys

Through-Feed Lugs

Through-feed lugs (see figure
below) are another method
to interconnect muiti-section
panelboards. The incoming
feeder cables are connected
to the main lugs or main
breaker at the bottom of
panel (Section ). Another
set of lugs (through-feed)
are located at the opposite
end of the main bus. The
interconnecting cables are
connected to the through-
feed lugs in Section 1 and are
carried over to the main lugs
in Section 2. The connection
arrangement could be
reversed, i.e., main lugs at
top; through-feed lugs at
bottomn end of pansl. Cross
cables are not furnished

by Eaton.

Note: Through-teed lugs

may not be used on main fug
only (six disconnect rulel service
entrance pangls.

Through-Feed Lugs

Box Box Box Bos
. H Y v )
177 " Croms Cables
. _ i . Main
"] | i ”—"] Lugs
i H f
I:'-—- H ', ¥ H 1
Neutrat ‘ Noutral Newieal _1
g I ] prrpd T
c g €
& g g El < Thig] [£
[ HEE N = Feect | |
[ = Lups
i »
H wul [ Neutal |
| IREE
L
Mdin
. pugs
= ! e SR
‘ ~——Conduit
Inzoming Feeder Coblos

Sestion 1

Sastion 2

Seztion 1 Sertion 2
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Multiple Section Panelhoard—Flush Mounted

Shown below is the standard method for flush mounting

multiple section lighting and distribution panelboards using
stanclard flush trims.

Multiple Section Panelboard Flish Mounted-—
Dirnensions in loches (nun)

Canduit Nipple for Cross Wiring by Contractor

=]

: ) |
34 a4 | s
T "" }“ns.n T e ™) [ L CXne Il

| 3
™ *is)

T

Wail Tim  ma Trim Wl
Top Section Contractor to Mount Boxes
View 1-1/2-inch (38.1 mm) Apart to

Allow for 3/4-inch (19.1 mm)
Extension on Both Flush Trims
e Trim Qutside Edge of Box
s | i
______________ ] o-------Y-.___,
T ' ol '
' ' 1
] v ! ]
1 ] '
)
5 (i) ?
1 : : :
i HE :
! ' : ]
e .
] ', [l :
' | ! 1
: ' : '
] ) [
34 ' [ v [ .
(e.nf o]t '
1 i f! '
e e et - [ IR '
] ]

¥ |
! 34 34 34
> ey us‘n"; 118 17 i’"
34 /
148.1 /

Two Section Flush Trim Extends 3/4-inch
Panelboard (19.1 mm) Beyond Qutside
(Flush Mounting} of Box on All Four Sides

Overcurrent Protection
The following requirements will be found in the NEC:

Each lighting and appliance branch circuit panelboard shall be

10.3

individually protected on the supply side by not more than two

main circuit breakers or two sets of fuses having a combined
rating not greater than that on the panelboard.

www.eaton.com
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Pow-R-Line C Panelboards

Branch Circuit Loading
for Lighting Panels

The size of rains and
vranches should be selected
based on the following.

* Motor circuits' NEC
Article 430

¢ Diversity facior

» Provision for future loading

Exception Number 1:
Individual protection for

a highting paneiboard is not
required when the
paneiboard feeder has
overcurrent protection not
greater than that of the
panelboard.

Exception Number 2:
For existing installations,
individual protection for
lighting paneiboards is not
required where such
panelboards are used as
service equipment in
supplying an individual
residential occupancy and
where any bus supplying
15 or 20A circuits is protected
on the supply side by an
overcurrent device

Ambient Temperatures

The primary function of an
overcurrent device i1s to
protect the conductor

and its insulation against
overheatng. in selecting
the size of the devices and
conductors, consideration
should be given to the
ambient temperature
surrounding the conductors
within and external 1o the
panelboard. Cumulative
heating within the panelboard
may cause premature
operation of the overcurrent
protective devices

Undlerwriters Laboratories
test procedures are based,
in part, on 80% loading of
panelboard branch circuit
devices. The NEC limits
the loading of overcurrent
devices in panelboards

to 80% of rating where in
normal operation the load will
continue for three hours or
more. Further derating may
be required, depending on
such factors as ambient
temperature, duty cycle,
frequency or altitude

Exception: There is ona
exception to this rule in both
UL and NEC. it applies to
assemblies and overcurrent
devices that have been listed
for continuous duty at 100%
of its rating.

Special Conditions

Standard panelboards,
assembled with standard
components, are adequate
for most applications.
However, special
consideration should be
given to those required for
application under special
conditions such as:

e Excessive vibration
or shock

s Frequencies above
60 cycles

¢ Altitudes above 6600 feet
{2011.7m)

* Damp environment
{possible fungus growth)

¢ Compliance with federal,
state and municipal
electrical codes and
standards

Seismic Considerations

The Uniform Building Code®
and the International Building
Code, as well as local and
state building codes, place
an emphasis on seismic
building design requirements.
Electrical distribution
systems are treated as
attachments to the building
and therefore, fall into

this category.

All Eaton panelboards are
seismic qualified at the
highest possible evel,

and have been tested in
accordance with ANS!
C37.81. This standard
quantifies actual earthquake
conditions, as well as
equipment seismic capability.

Harmonic Currents

Standard panelboard neutrals
are rated for 100% of the
panelboard current. However,
since harmonic currents can
cause overheated neutrals,
an option is provided for
neutrals to be rated at 200%
{1200A maximum neutral for
B600A main bus) of the
panglboard phase current.

Panelboards with the 200%
rated neutral are UL listed as
suitable for use with non-
linear loads.

Prior to specifying the 200%
rated neutral, Eaton
recommends a harmonic
survey be conducted of the
distribution system, be 1t new
or existing.

Surge Protective Devices

The quality of power feeding
sensitive electronic loads is
critical to the reliable operation
of any facility. In moadern
offices, hospitals, and
manufacturing facilities, the
most frequent causes of
microprocessor-based
equipment downtime and
damage are voltage transients
and electrical noise.

Electrical loads and
microprocessor-based
equipment are highly
susceptible to both high and
low energy transients. High
energy transients include
lightning induced surges and
power campany switching.
These high energy transients
can destroy components
instantly.

More frequently the electrical
system experiences low
energy transients and high
frequency noise.

The effects of continual low
energy transients and high
frequency noise can cause
erratic equipment
performance or sudden
failure of electronic circuit
board components.
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Eaton can provide protective
and diagnostic systems
integral to panelboards.

The surge protective device
(SPD} is integrated into the
panelboards using a "zero
fead length” direct bus bar
connection.

Pow-R-Line 4

The SPD protects sensitive
electronic equipment frorm the
damaging effects of high and
low energy transterits, as well
as high frequency noise.

Standards and
Certifications
Eaton's panelboards are
designed to meet the
following applicable
industry standards,
except where noted

o Underwriters Laboratories:
+ Panelboards: UL 67

s Cabinets and Boxes:
UL 50

Note: Only panelboards
containing UL listed devices
can be UL lahsled.

* National Electrical Code
» NEMA Standards: PB |
e Federal Specification
W-P-115¢:
Circuit Breakers—
Type | Class |

+ Fusible Switch—
Type il Class |

Listed



Panelboards and Lighting Control j O '3
Pow-R-Line C Panelboards ) ’

Technical Data and Specifications

Panatboard Selection Guide

Maximum Maximum Main AC laterrupting Capacity
Voltage Rating Rating (Amperes) ms Symmetrical Amperes (kA)
Panelboard Device Branch Circuits Sub-Feed Breaker
Type Type AC DC  MLO  Main Device Ampere Range Maximum Amperes Fully Rated Series Rated
FRLYa Breaker 240 — 400 43 15-100 400 10-22 22-100
PRLIR Braaher 240 — 25 25 15-100 — 10-22 22-100
PAL1aF Fusitle 240 — 400 400 1530 400 200 —
PRL1a-LX Breaker 240 — 225 228 15-180 — 10-22 22-100
PRLZa Breaker 240 250 408 400 15-100 400 65 65-200
Breake! aBoy/277 25 400 L 15100 400 14 22-150
FRL2R Breakes 230 — 225 205 15-100 — 10-22 22-200
Braaker A30v/217 — 225 228 15-100 —_ 14 22-100
PRLZaF Fusible 480v/277 — 400 400 15-30 400 200 —
PALZ2 LX Braker 210 0 7% 2% 15-100 = & g0
Breaker  AB0Y/277 250 225 2% 15-100 — 14 22-150
PRL3a Breaker 240 250 808 600 15-225 600 10~200 22-200
Breaker 480 250 86 €00 15-225 600 14-100 22-150
Breaker 800 280 800 600 15225 600 . 14-35 —
PRLIE Breakar 230 250 BOD 60 15-125 400 75-100 100-26i
Breker  430Y7277 250 608 630 15128 400 18-65 85-130
Breaker 480 250 600 18] 15-125 400 18-85 £5-190
PRLAB Basker 240 B0 1200 120 15-1200 — 10-200 w0
Breaker 480 600 1200 1200 15-1200 — 14-200 22-150
Breaker 600 600 1200 1200 151200 — 14200 —
PRLAF Fusible 240 280 1200 1200 30-1200 — 100-200 —
Fusible 600 250 1200 1200 30-1200 — 100-200 —
PRSP Brzaker 230 250 108 1200 15-1200 — 10-200 22-200
Breaker | 430 250 1260 1200 15-1200 — 14-200 22-150
Breaker 608 75 1200 1200 18-1200 — 14-200 —
PRGI00/SOPRC2S  Breaker 240 — 400 400 15-225 — 10-85 22-108
Breake! a80Y;277 — 40 400 15225 — 14 65-100
Elevator Control Fusible 240 —  hOO 600 15-200 — 200 —
Fusible 480Y/277 — 800 8w 15-200 — 200 —
Fusible 480 -— 800 800 15200 - 200 —
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Terminal Wire Ranges, Pressure-Type Al/Cu Terminals Except as Noted

Note: Al terminal sizes are hased
on wirg ampacities corresponding
tc thoses shown in NEC Table
310-16 under the 75°C insulation
columns 175°C wel. The use of

Where copper-aluminum
terminals are supplied on
designated panelboard types,
best results are obtained if a

suitablg joint compound is
applied when aluminum
condluctors are used.

smatler size, {in circutar mitls),
regardless of insulation
temiperature rating, is not
permitted.

svandard Main Ltug Terminals

Wire Size Ranges for Ampere Capacity

T D Panelboards and ighting Contyal
) : &
L J

Check Eaton's standard
terminal sizes versus
customer requirements.

in particular, 400 and 8004
breakers often require
nonstandard lugs.

Optional 750 kemil
mechanical screw-type
terminals are available

upon request. Panelboard
dimensions may be affected.
refer to Eaton.

Panel Type 100A 225A 2507 400A 600A 800A 1200A

PALta #12-1/0 #6300 kemil — (2) #4500 kemil — — —

PRl2a #12-1/0 #6-300 kemil — 2} #3-500 kernil — — —

PRLIR #12-1/0 #6-300 kewnil - (2} #4500 kemil - —_ —

PRLZR F1-170 #6300 kermil — {2) #4-£08 kemil — —_ —

PRLIoF #2-1/0 #6300 bemil - (2) #4500 keeml — — -

PRLZaF F12-1/0 #6300 kemil — {21 #4-500 kemil — — —

PRL3a £12-1/0 —_ #5350 komil (2} #4-500 kel {2} #4-500 kemil {3) #4-500 kerndd —

PRLZE £12-1/0 e #6350 kemil {2} #4~500 homil 21 #4-500 kel — —

PRLA ) — —_— #4-500 kemil {2} 24-500 kzmil {2) #4-500 bemil {31 #4-500 ket {4 #1500 kermil

PRL1&-LX #12-1/0 #6300 kemil — — — — —

PRLZ4 LK #12-1/0 £6-300 kemil —- - — - --

PAC100sPACEN #2140 — #5-350 kemil (21 #4-500 kemul — — —

PRC2S #12-1/0 #6300 kemsil —_ 12) #4-500 kernif - —_ —

PRILP — —_ I (1) £1/0-500 kel (2} #4-500 kemil {2) #2-500 kemil {4} #4-750 kemil
?é) #1/0-250 keiil (D'Sr} #2-400 kemil

Elevator Contral — — #4-500 kemil {2} 24/0-500 kemit {2| #4/0-500 kemil {3 #4/0~500 kemil - B
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Standard Circuit Brealker Terminals FOPW Switch Terminals
Breaker Type Ampere Rating  Wire Range Amgpere Rating Wire Range
BAB, OSHW BABRER 15-70 F14-41 3 24170
HOR PR -0 #8170 & #4170
£DB. ES, €D, ECH. EDC 106-225 4470 or #6300 kel 100 #4170
£GB EGE. EG5, EGH 15-50 £14-3/0 AT w $4-300 burmi
80125 #-3/0ALCU 400 250-750 kel or (21 3/0-250 ke
EHD. DB, 15100 #14-170 800 {2) #4-600 bomil of (41 3/0-250 Lerml I
HFD. FOC, HFOOC * 125-2%5 #1470 a00 (31250-750 kel or (8) 3/0-250 ke
oL 15100 1A 1200 141 250-750 kernl or 16 3/0-250 kerml )
(518, HGHS, GHC, 1520 A4-910
GHERSP 25100 6170
T08 Ees Bon PP PITRY: Elevator Control Panel Feeder Torminals
P 6270 Ampere Rating Wire Range
J0, HID, JDC. HIDDC 1 70-250 #3-350 kel a0 #14-110
DK 750-350 250-500 kel & #14-1/0
a0 {2) 3/6-250 kel or (1] 3/0-500 kol 190 1410
KD, ' 25 (11 #3-350 kel o™ #1300 e
S:B égEhHKDDC' : e {21 3/0-250 kel o Notes
400 {21 370-250 kool or (11 3/0-500 kel : tﬁﬁ;bliﬁ?é;:xﬁg;hon iy
{ 150-400 2-500 kel
156-400 {2} £2-500 kel
150400 {31 500750 ken!
LGE. LGH, LGC. 250-400 {11 72500 kel
LGU. Lo S00-500 (2) #2-500 keril
(D, HiD, LOC, HLEOC 300-500 121 250-350 kermit
CL0.CHLD 800 (2) 400-500 ke
MO, [IMOL, HMDLDC 2 100600 121 #1500 kemil
FRDI CHAMDL S PR
M. HID, CND. CHND, NOC, | 800-1000 {2 370-400 kel
enge 1260 141 4/0-500 kel
(e 125225 {11 #6-350 kel
250~400 {11 #4-250 kemil and (1) 3/0-600 kemil
fap 15-100 1170
[AF 70-225 #5-350 kol
250-400 1) #4-250 kel and (1) 370600 kel
NE-P NBOC & 300-700 {21 £1-500 kerl
200 {3} 3;0-4G0 kel
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TAB3 Dry Type Transformers
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Technical Data




01/21/12
Job Name: HDT RWRF 14:45:12
SDN0301918
Customer Bill of Material

1 Dry Type Transformer

Standard Transformer Catalog Number: V48M28B45CUEE
Transformer Type: General Purpose Vented
3 PHASE, 45 KVA, 480 Primary Volts, 208Y/120 Secondary Volts,
80C Temperature Rise, Copper Winding Material, NEMA 2 (N3R w/opt'] weathershield) Enclosure Type, 60 HZ,
Frame 912B, Wiring Diagram 280B
Standard Values

K-Factor: 1

TAPS: 2@+2.5%, 4@-2.5%

NEMA ST20 Sound Level: 45

Nema TP-1 Energy Efficient: Y

Infrared Viewing Window: None

Field-Installed Accessories
Lug Kit: LKS1

Designations:  EM-TXI1

Standard Transformer Catalog Number: V48M28B30CUEE —

Transformer Type: General Purpose Vented

SE, 30 KVA, 480 Primary Volts, 208Y/120 Secondary Volts,

rature Rise, Copper Winding Material, NEMA 2 (N3R w/opt'l weathershield
iging Diagram 280B

re Type, 60 HZ,

K-Factor: 1
TAPS: 2@+2.5%, 4@-2.5%
NEMA ST20 Sound Level:
Nema TP-1 Energy
Infrared Viexus

'Y
indow: None

ield-Installed Accessories
Lug Kit: LKS1

e TP ——— )

All orders must be released for manufacture within 90 days of date of order entry. If approval drawings are
required, drawings must be returned approved for release within 60 days of mailing. If drawings are not
returned accordingly, and/or if shipment is delayed for any reason, the price of the order will increase by 1.0%
per month or fraction there of for the time the shipment is delayed.
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NEMA TP-1 Energy-Efficent Transformers

Type DT-3

Product Description

Note: The following pages
provide listings for most standard
transformer ratings and styles.
For other ratings or styles not
shown, or for special enclosure
types {including stainless steel),
refer to Eaton.

Types DS-3, DT-3

e Ventilated, NEMA 2
enclosure standard

e Suitable for indoor
applications, outdoors
when weathershields
are also installed

¢ Upright mounting only

s 220°C insulation system

® 150°C rise standard;
115°C or 80°C nise optional

e Available in single-phase
ratings 15-167 kVA,
600 volts primary {DS-3}

* Available in three-phase
ratings 15-1500 kVA
and up to 600 volts
primary (DT-3)

Application Description

NEMA TP-1-2002

compliant energy-efficient
transformers are specifically
designed to meet the energy
efficiency standards set
forth in NEMA Standards
publication, TP-1-2002,
“Guide for Determining
Energy Efficiency for
Distribution Transformers.”
Surveys have shown that
the average loading of low
voltage dry-type distribution
transformers, over a 24-hour
period, is approximately
35%. NEMA TP-1 compliant
transformers are optimized to
offer maximum efficiency at
35% of nameplate rating.

The range of products covered
by NEMA TP-1-2002 are:

NEMA TP-1-2002
Product Range

Voltage

Rating Class Valtage
Primary 34 5kVand
voltage Dbelow
Secondary 600V and
voltage below

Dry-Type Si@le-vhase 10-833 VA

Rating  Three-phase  15-2500 kVA

Liquid Single-phase  10-B33kVA

Rating  Three-phase  15-2500kVA

Transformers that are
currently specifically excluded
from the scope of NEMA
Standard TP-1-2002 include:

e Liquid-filied transformers
below 10 kVA

* Dry-type transformers
below 15 kVA

e AC and DC drives
transformers

e Rectifier transformers
designed for high
harmonics

e Aytotransformers

¢ Non-distribution
transformers, such as
UPS transformers

e Special impedance or
regulation transformers

® Regulating transformers

¢ Sealed and non-ventilated
transformers

e Machine tool transformers
* Welding transformers

e Transformers with tap
ranges greater than 15%

s Transformers with a
frequency other than 60 Hz

¢ Grounding transformers

e Testing transformers

132 Volume 2—Commercial Distribution CA08100003E—December 2010 wwiw.eaton.com

Efficiency levels set forth n
NEMA TP-1-2002.

MEMA TP-1-2002
Efficiency Levels

Tahles of Energy Efficiency

NEMA Class 1 Efficiency Levels
Dry-Type Distribution Transformers—
Low Valtage {600V and helow)

Single-Phase Three-Phase

kVA Efficiency kVA  Efficiency
15 977 15 97.0
25 980 30 975
375 982 a5 977
50 483 75 980
5 985 1125 982
100 986 150 983
167 987 225  BS5
250 988 300 986
333 989 500 987
- — 750 988
— = 1000 989




Features, Benelits
and Functions

L 4

60 Hz operation {except
as noted)

Short-term overload
capability as required
by ANSI

Meat NEMA ST-20
sound levels

Meet federal energy
efficiency requirements
for low voltage dry-type
distribution transformers
effective as of

January 1, 2007

NEMA TP-1 Energy-Effident Transformers

Standards and
Certifications

¢ UL listed

Listed

Industry Standards

All Eaton dry-type distribution
and control transformaers are
built and tested in accordance
with applicable NEMA, ANSI
and IEEE Standards. All

600 volt ¢class transformars
ars UL listed unless
otharwise noted.

Seismically Qualified

Eaton manufactured dry-type
distribution transformers are
saismically qualified and
exceed requirements of the
Uniform Building Code (UBC),
international Building Code
{IBC} and California Code
Title 24.
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NEMA TP-1 Energy-Efficient Transfarmers

Accessories

Please refer to Section 9.7 Page 319.

Technical Data and Specifications

Frequency

Eaton standard dry-type
distribution transformers are
designed for 60 Hz operation
Transformers required for
other frequencies are
available and must be
specifically designed.

Overload Capability

Short-term overload is
designed into transformers as
required by ANSI. Dry-type
distnbution transformers will
deliver 200% nameplate load
for one-half hour, 150% load
for one hour and 125% load
for four hours without being
damaged, provided that a
constant 50% load precedes
and follows the overload.
See ANSI C57.96-01.250 for
additional limitations.

Continuous overload capacity
is not deliberately designed
into a transformer because
the design objective is to be
within the allowed winding
temperature rise with
nameplate loading.

Insulation System and
Temperature Rise

Industry standards classify
insulation systems and rise
as shown below:

Insulation System
Classification

+ + =
Winding Hot  Temp.
Ambient Rise Spot  Class
40°C 55°C 10°C 105°C
40°C 30°C 30°C  150°C
250 135°C 20°C 180°C
40°C 115°C 30°C  185°C
40°C 156°C 30°C  220°C

The design life of transformers
having different insulation
systems is the same—the
lower-temperature systems
are designed for the same life
as the higher-temperature
systems.

Enclosures

Eaton’s ventilated
transformers, Types DS-3 and
DT-3, use a NEMA 2 rated
{drip-proof} enclosure as
standard, and are rated
NEMA 3R with the addition
of weathershields.

Winding Terminations

Primary and secondary
windings are terminated

in the wiring compartment.
Encapsulated units have
copper leads or stabs
brought out for connections.
Ventilated transformers have
leads brought out to terminals
that are pre-drilled to accept
Cu/Al lugs. Aluminum-wound
transformers have aluminum
terminals; copper-wound
models have copper
terminals. Lugs are not
supplied with these
transformers. Eaton
recommends external cables
be rated 80°C (sized at 75°C
ampacity} for encapsulated
designs and 75°C for
ventilated designs.

Series-Multiple Windings
Series-multiple windings
consist of two similar coils in
each winding that can be
connected in series or parallel
{multiple). Transformers with
series-multiple windings are
designated with an “x" or
/" between the voltage
ratings, such as voltages of
“120/240" or “240 x 480."

i the series-multiple winding
is designated by an “x.” the
winding can be connected
only for a series or parallel.
With the /" designation,

a mid-point also becomes
available in addition to the
series or parallel connection.
As an example, a 120 x 240
winding can be connected
for either 120 {parallel) or
240 (series), but a 120/240
winding can be connected for
120 {parallel), or 240 (series),
or 240 with a 120 mid-point.

For additional information,
please refer to Section 9.7
Page 319.

Sound Levels

All Eaton 600 volt class
general-purpose dry-type
distribution transformers are
designed to meet NEMA
ST-20 sound levels listed
here. These are the sound
levels measured in a
soundproof environment.
Actual sound levels
measured at an installation

Average Sound Levels ®

NEMA ST-20 Average Sound Level in dB

will likely be higher {as much
as 15 dB greater} due to
electrical connections and
environmental conditions
Lower sound levels are
available and should be
specified when the
transformer is going to be
installed in an area where
sound may be a concern.

Upto1.2kV Ahove 1.2kV
kVA Ventilated Encapsulated Ventilated
0-9 a0 45 45
10-50 45 50 50
51150 50 58 55
151-300 55 57 58
301-500 60 59 60
501-700 62 61 62
7011000 64 63 64
1081-1500 65 64 65

Notes

@ Currently being reviewed and revised by NEMA

For other ratings or styles not shown, or for special enclosure types linchuding stainless steel},

refer to Eaton.
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Catalog Number Selection

Transformer Standards, Technical Data and Accessories

General-Purpose, Energy-Efficient, Mini-Power Center, Shielded Isolation, Nonlinear, Buck-Boost, Marine Duty
Transformers——Exampile: S20N11505A

— ||

Prefix Options
C = CSA Iabeled ventilated transformer Primary Voltage
13 = 110x220
Marine Duty 12 = 120
Qs = EPM marine j1-Ph encapsulated) 10 = 120 %240
LY = EPTM Maumne (3-Ph encapsulated) 29 = 208
RT = DS-3M manne {1-Ph ventilated) 72 = 200
MV = DT-3M marme (3 Ph ventilated) 25 = 220
23 =23
Type 2 =20
S = EPisimle-phase encapsulated) g N f‘;?”ao
Y = EPT (tree-phase encapsulated) 3 - 5‘180
T = DS-3{single-phase ventilated} 9 - 400
V = DT-3{three phase ventilated) s - M6
P = Mini-power center & h 40
Z = Class 1 Division 2 Groups € and D 15 B 450
X = Harmonic mitigating P - 180
{ilrea-phase ventilated) 57 - 575
Nonlinear 22 N g%ﬂ
H = KT-4({ihree-phase ventilated) prs ~ 4160
B = KT-2{threa-phase ventilated) i N 4800
N = KT-13 (three-phase ventilated) © - Export model
6 = KT-20 (three-phase ventlated) 54 . 15‘(;i208/;40/277
J = LT-30 {three-phase ventilatedl) A
A = KT-40 {three-phase ventilated)
K = KT-50{llwge-phase ventilated) Taps
HT = KT-4 |single-phase ventilated) D = 2at:2.5%, 2at-25%
NT = KT-13 (sgle-phase ventilated) E = 1al15% 1at-5%
GT = KI-20 (single-phase ventilated) F = lat-10%
G = 2at-5%
J = 4at-25%
K = Tat-10% x2at -5%
L = 2at-5%x4at-25%
M = 2al+2.5%,4at-25%
N - None
R = 1at+5%, 2 at-5%
P = iat+5%,2al-5%x
2at+2.5%, 4 at -2.5%
T = 1at+4.2%, 1 at-4.2%
U = 131+25%,3at-2.5%
W= 7at+3.5%. 1at -35%
X = 2at+31%.2at-31%
Notes

22 Madlel number 1s not used on newly
designed/iedesigner transformers

@ Copper windings

‘D Grade 304 stainiess steel enclosure
{does nat imply a NEMA 4X rating)

) Open lype core and col assembly.

' Totally enclnsed non ventilaten DS-3

or DT-3

50/60 Hz.

3 Lo sound design. LS47 indicates low
sound egual to 47 dB, LS42 indicates
4248

3

38

i

! Fungus proot.

@ Certified test report of standard
production tests for the specific setial
number t¢ be shipped.

@ Certified sound level report

@ CE Marked.

@ Thennal indicatar embedded in center
cail Suffix "TT" indicates two thenmal
indicators of different temperature
«atings, are installed

@ NEMATP-1 efficient.

Volume 2-—~Commercial Distribution CA08100003E-—~December 2010
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1
Suffix Options
kvA ALY = 1
81-005 |03-3 |d1=375 |52= 250 (KT
85=0075 [05-5 |45=45 |33=300 s -1
82=010 |06=6 |50=50 |54-3% 7 -
83=015 [07=75 |75=75 |5§= 500 N - T
26-025 {09=9 |99-100 |60- 600 X -
51-050 |{10=10 |12=1125 | 77750 s -7
76=075 |15=15 49150 |11=1000 | | emT
0=1 21=225 |61=167 | 14= 1500 =2
615 |25=25 |22-25 R =€
02-2 [30-3 SR =@
CE =@
T =&
Phase EE =@
A= Buck and boost E = Electrostatic shield NON = @
B= 80°C rise S = Single POS - ®
F=15"Cnse T = Thiee NEG = ®
P =118°C rise epoxy THR = @
B -®
j SSaX - ®
Secondary Voltage gﬁ N %
- 1272 20 - 210 480 -
06 = 16/32 21 = 240/480 3 -
08 - 24/48 27211 W -
14 = 110/220 38 = 380 delta N3 P
12=120 37 = 380Y7220 =
10 = 120x 240 34 = 400Y/231
1= 120/240 51 = 416Y/240
54 = 127/254 35 = 440Y/254
18 = 190Y/110 62 = 460Y/268
28 = 208Y/120 47 = 4B0Y/277
29 =208 48 = 480 delta
25 = 220 delta 60 = 600 delta
3N = 200V 61 = 600Y/348
26 = 220 delta/110 mudtap 42 = 2400
22 = 740 delta/120 midtap 41 = 4160Y/2400
64 = 240Y/139 46 = 4160
24 = 240 delta 49 = 1800

@@ 0° phase-shift (used with HMTs),

® +15" phase-shift {used with [{MTs).

®@ -15 phase-shift (used with HMTs|

@ —30° phase-shift {used with HMTs)

@® CSL3 DOE 2007 energy-efficient

@ NEMA 4X Giade 304 stainless steel
enclosure

@ Easy install base.

4 Grade 316 stainless steal enclosura
{does not imply NEMA 4X rating)

42 Integral 2-inch infrared viewing window

3 Integral 3-inch inkiared viewing window

%3 Integral 4-inch infrared viewing window

43 NEMA premium efficiency.

For Eaton’s industrial conlral transtormers
catalog number selection, see Page 316.

Contact your local Eatan sales office lfor
valtage combinations not shown, lJse table
for catalog number breakdawn only

Do not use to create catalog numbers
because all combinations may not be valid.
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Terminal Lug Kits for Type DT-3 Transformers

Transformer Standards, Technical Data and Accessories

Terminal Lugs Hardware
Typical Sizing Cahle Range Quantity Bolt Size Quantity Catalog Number
1537 5 kVA single-phase F14-#2 8 1/4-20x 3/4 8 LKS1
1545 kVA thige-phase 260 kemit 4
50-75 kVA single-phase £6-250 kemil 12 1/4-20x 3/4 8 LKS2
75-112 5 kVA three-phase /420 x 1-3/4 8
100167 kVA single-phase #6250 kemil 3 1/4-20x 3/4 3 LKS3
150+-300 kVA three-phase #2--600 kemil 2 3/8-16x2 16
500 LVA thiee-phass #2-600 kemil 29 3/8-16x2 18 LKS4
Rodent Screens Replacement Parts for Mini-Power Centers
Catalog Deadfrant Caver
Description Frame Size(s) Number Frame (Breaker Cover) Front Cover
Rodent screens are used to 908, 909 RSO 233 47-37503 7871C98HO4
::'ffﬁ}",‘;’{f entiy by birds 3104, 911, 912 RS2 284 47375032 7074C9BHD1
9138, 9148, 915B RSO3 285 47-37503-3 7074C98t02
9ne RS04 286 47-37503-4 7074CO8H0Z
917,918, 918A RS05 287 47-375035 7074C98H03
919,920, 919¢, 919EX, 920, 920EX  RS06 289 47-37459 7074C44H0
9i6A, 9168 RS07 290 47-37459-2 7074CA4H02
922 RS08 291 47-37459-3 7074C44H03
923 RS03 289A 47-42072- 7074C44HM
814,821, B14F RSN 290A 47-42072-2 7074C44H02
815 RS12 291A 41-42072-3 7074CA4H03
#e RS13 Notes
817,818 RS14 U Etfecuve June 1, 2001, frame numbers will have a prefix of FR, e g , FRB1S. Diniensions,
819,820 RS15 aceessories and so on are still apphicable as if the FR did not exist
315, 9122 HST Lugs are rated Al;Cu and are suitable for use wath either aluminum or copper conducters
914D, 9150, 9147, 9152 RS17
9162 RS07
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