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Dimensions, Weights and Ratings

Dimensions, weights and ratings given in this catalog are approximate and should not
be used for construction purposes. Drawings containing exact dimensions are available
upon request. All listed product specifications and ratings are subject to change without
notice. Photographs are representative of production units.

Terms and Conditions

All prices and discounts are subject to change without notice. When price changes
occur, they are published in Eaton’s Price and Availability Digest (PAD). All orders
accepted by Eaton’s Electrical Sector are subject to the general terms and conditions
as set forth in Appendix 1—Eaton Terms & Conditions.

Technical and Descriptive Publications

This catalog contains brief technical data for proper selection of products. Further
information is available in the form of technical information publications and illustrated
brochures. If additional product information is required, contact your local Eaton
Products Distributor, call 1-800-525-2000 or visit our website at www.eaton.com.

Compliance with Nuclear Regulation 10 CFR 21

Eaton products are sold as commercial grade products not intended for application in
facilities or activities licensed by the United States Nuclear Regulatory Commission
for atomic purposes, under 10 CFR 21. Further certification will be required for use of
these products in a safety-related application in any nuclear facility licensed by the
U.S. Nuclear Regulatory Commission.

WARNING

The installation and use of Eaton products should be in accordance with the provisions
of the U.S. National Electrical Code® and/or other local codes or industry standards that
are pertinent to the particular end use. Installation or use not in accordance with these
codes and standards could be hazardous to personnel and/or equipment.

These catalog pages do not purport to cover all details or variations in equipment, nor to provide for
every possible contingency to be met in connection with installation, operation or maintenance.
Should further information be desired or should particular problems arise which are not covered
sufficiently for the purchaser'’s purposes, the matter should be referred to the local Eaton Products
Distributor or Sales Office. The contents of this catalog shall not become part of or modify any prior
or existing agreement, commitment or relationship. The sales contract contains the entire
obligation of Eaton’s Electrical Sector. The warranty contained in the contract between the parties
is the sole warranty of Eaton. Any statements contained herein do not create new warranties or
modify the existing warranty.

Copyright ©2014 Eaton, All Rights Reserved.
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Powering Business Worldwide

Eaton is a global leader in power distribution, power quality,
control and automation, and monitoring products.

At Eaton, we believe a reliable, efficient and safe power system is the foundation of every
successful enterprise. Through innovative technologies, cutting-edge products and our highly
skilled services team, we empower businesses around the world to achieve a powerful advantage.

In addition, Eaton is committed to creating and maintaining powerful customer relationships built
on a foundation of excellence. From the products we manufacture to our dedicated customer
service and support, we know what's important to you.

Solutions

Eaton takes the complexity out of power systems management with a holistic and strategic
approach, leveraging our industry-leading technology, solutions and services. We focus on
the following three areas in all we do:

¢ Reliability—maintain the
appropriate level of power
continuity without
disruption or unexpected
downtime

e Efficiency—minimize
energy usage, operating
costs, equipment footprint
and environmental impact

e Safety—identify and
mitigate electrical hazards
to protect what you value
most

Using the Eaton Catalog Library

As we grow, it becomes increasingly difficult to include all products in one or two comprehensive

catalogs. Knowing that each user has their specific needs, we have created a library of catalogs for our
products that when complete, will contain 15 volumes. Since the volumes will continuously be a work
in progress and updated, each volume will stand alone. Refer to our volume directory, MZ08100001E,

for a quick glance of where to look for the products you need. The 15 volumes include:

¢ \olume 1—Residential
and Light Commercial
(CA08100002E)

¢ \olume 2—Commercial
Distribution (CA08100003E)

e \olume 3—Power
Distribution and Control
Assemblies (CA08100004E)

¢ Volume 4—Circuit
Protection (CA08100005E)

¢ Volume 5—Motor Control
and Protection
(CA08100006E)

¢ \olume 6—Solid-State
Motor Control
(CA08100007E)

Volume 7—Logic Control,

Operator Interface and
Connectivity Solutions
(CA08100008E)

Volume 8—Sensing
Solutions (CA08100010E)
Volume 9—Oiriginal
Equipment Manufacturer
(CA08100011E)

Volume 10—Enclosed
Control (CA08100012E)
Volume 11—Vehicle and
Commercial Controls
(CA08100013E)

¢ \Volume 12—Aftermarket,
Renewal Parts and Life
Extension Solutions
(CA08105001E)

¢ \olume 13—Counters,
Timers and Tachometers
(CA08100015E)—Available
in electronic format only

e \olume 14—Fuses
(CA08100016E)—Available
in electronic format only

¢ Volume 15—Solar Inverters
and Electrical Balance of
System (CA08100018E)

These volumes are not all-inclusive of every product, but they are meant to be an overview
of our product lines. For our full range of product solutions and additional product information,
consult Eaton.com/electrical and other catalogs and product guides in our literature library.

These references include:

e The Consulting Application
Guide (CA08104001E)

The Eaton Power Quality

Product Guide (CORO1FYA)

If you don't have the volume that contains the product or information that you are looking for,
not to worry. You can access every volume of the catalog library at Eaton.com/electrical in the

Literature Library.

By installing our Automatic Tab Updater (ATU), you can be sure you always have the most recent

version of each volume and tab.

Volume 3—Power Distribution and Control Assemblies CA08100004E—April 2014
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Icons

Contact Us

Green Leaf

Eaton Green Solutions are products, systems or solutions that represent Eaton
benchmarks for environmental performance. The green leaf symbol is our
promise that the solution has been reviewed and documented as offering
exceptional, industry-leading environmental benefits to customers, consumers
and our communities. Though all of Eaton's products and solutions are
designed to meet or exceed applicable government standards related to
protecting the environment, our products with the Green Leaf designation
further provide “exceptional environmental benefit”.

Learn Online

When you see the Learn Online icon, go to Eaton.com/electrical and search for
the product or training page. There you will find 100-level training courses,
podcasts, webcasts or games and puzzles to learn more.

Drawings Online

When you see the Drawings Online icon, go to Eaton.com/electrical and find the
products page. There you will find a tab that includes helpful product drawings
and illustrations.

If you need additional help, you can find contact information
under the Customer Care heading of Eaton.com/electrical.

Volume 3—Power Distribution and Control Assemblies CA08100004E—April 2014 www.eaton.com
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Medium Voltage Busway—Nonsegregated Phase Bus

Nonsegregated Phase 600V, 10 kV BIL-5 kV, 60 kV BIL-15 kV,

95 kV BIL-38 kV, 170 kV BIL

Typical 5/15 kV Bus Run Section

Application Description

Eaton’s nonsegregated phase
bus runs are designed for use
on circuits whose importance
requires greater reliability
than power cables provide.
Typical of such applications
are the connections from
transformers to switchgear
assemblies in unit
substations, connections
from switchgear assemblies
to rotating apparatus, and

tie connections between
switchgear assemblies.
Nonsegregated phase

bus is an assembly of bus
conductors with associated
connections, joints and
insulating supports confined
within a metal enclosure
without interphase barriers.
The conductors are adequately
separated and insulated from
each other and ground by
insulating bus supports. Each
conductor for 2400V service
and above is insulated with a
fluidized bed epoxy coating
throughout that reduces the
possibility of corona and
electrical tracking.

V3-T1-2
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End View

Contents
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Features, Benefits and Functions

Ease of Installation

Because of its compact
dimensions, relative light
weight and user-friendly
design, nonsegregated phase
bus is easily installed. The
inherent rigidity of the design
permits hanging rods to be
spaced approximately every
4 ft (1.2m) for indoor bus
runs, and allows supporting
frames to be spaced
approximately every 8 ft
(2.4m) for outdoor runs.
Standard length of bus

run sections is 100 inches
(2540 mm) or less.

Short-Circuit Force
Withstand Ability

Nonsegregated phase

bus runs in 600V, 5 kV

and 15 kV are designed

to withstand three-phase
and phase-to-ground short-
circuit current of 78 kA rms
asymmetrical (132 kA peak)
for 10 cycles and 50 kA rms
symmetrical for 2 seconds.
Momentary 4-cycle withstand
ratings up to 158 kA peak
(98.8 kA rms asymmetrical)
are also available. For 27 kV
nonsegregated phase bus
runs, short-circuit withstand
ratings of 64 kA rms
asymmetrical (108 kA peak)
for 10 cycles and 40 kA rms
symmetrical for 2 seconds
are standard.

Construction

Enclosures are fabricated from
11-gauge aluminum, and are
welded for maximum rigidity.
11-gauge steel and stainless
steel are options. Removable
covers are secured with bolts
for ease of access when
making joints and subsequent
and periodic inspection.

Enclosures are painted with
a baked-on polyester powder
coat paint system resulting
in a very durable finish with
uniform thickness and
gloss. This cosmetically
pleasing finish minimizes
the risk of problems in harsh
environments. The standard
color is ANSI-61 light gray,
and special paint colors are
available upon request.
Stainless steel hardware
option is available.

Expansion joints are supplied
in all straight bus runs at
approximately 50 ft (15.2m)
intervals to allow for the
expected expansion when the
conductors are energized and
are carrying rated current.

A variety of terminations is
available to accommodate
most termination
requirements. Bus runs can
be terminated with flexible
shunts, potheads, porcelain
bushings, or conductor stub
ends for connection to riser

bars in switchgear assemblies.

Page
V3-T1-3
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Conductors

All conductors are 100%
conductivity copper bars.

Bus joints are made by solidly
bolting the bus bars together
with splice plates on each
side. All joint surfaces are
silver-plated to ensure
maximum conductivity
through the joint. Tin-plating
is also available. After bolting,
each standard joint is covered
by a preformed, flame-
retardant insulating boot,
providing full insulation for
bus conductors. These

boots are easily removable
for inspection of the joints at
any future time.

Temperature Rise

The bus will be capable

of carrying rated current
continuously without
exceeding a conductor
temperature rise of 65°C
above an outside ambient
temperature of 40°C, as
required by ANSI Standard
C37.23.

Volume 3—Power Distribution and Control Assemblies CA08100004E—February 2012 www.eaton.com



Standards and
Certifications

The metal-enclosed bus
runs are designed for 600V,
5kV, 15 kV, 27 kV and 38 kV
service in accordance with
ANSI C37.23. 600V, 5 kV and
15 kV bus is available with
continuous current ratings of
1200, 2000, 3000, 3200 or
4000A. 27 kV and 38 kV bus
is available in 1200 and
2000A continuous ratings.

Tests

The design of nonsegregated
bus runs has been tested per
ANSI C37.23. Certification of
momentary current testing,
impulse testing and heat rise
are available upon request.

Seismic Application

Bus run assemblies are
designed to meet Uniform
Building Code (UBC) and
California Code Title 24 for
Seismic Zones 4, 3, 2A, 2B,

1 and 0. Complete guidelines
for proper supports are
provided on each seismic
specified order.

Additional Information

e Technical Data:
TDO01702001E
e Brochure: BR0O1702001E

e Final Fit Program:
SA01702001E

e Consulting Application
Guide, CA08104001E

Volume 3—Power Distribution and Control Assemblies CA08100004E—February 2012 www.eaton.com

Medium Voltage Busway—Nonsegregated Phase Bus

Technical Data and Specifications

Available Nonsegregated Bus Ratings per ANSI/IEEE Standard C37.23-1987

Rated Short-Time

Rated
Maximum
Voltage
kV rms

Rated
Power
Frequency
Hz

Power
Frequency
Withstand 1 Min.
Dry kV rms

Impulse
Withstand

(1.2 x 50 microsec)
kV Peak

Rated
Continuous
Current
Amperes

Short-Circuit

Withstand Current
(kA rms Symmetrical)

2 Sec.

1Sec.®

Rated Momentary
Short-Circuit
Withstand Current

10 Cycle

kA Peak

kA rms
Asym.

0.635

60

22

10

1200
2000
3000
4000
5000

49

69

132®@

8@

0.635

60

22

1200
2000
3000
3200

63

89

170

100.8

476

60

60

1200
2000
3000
4000
5000

49

132

78

476

60

60

1200
2000
3000
3200

63

170

100.8

8.25

60

36

95

1200
2000
3000
4000
5000

4

m

66

60

36

95

1200
2000
3000
3200

63

170

100.8

60

36

95

1200
2000
3000
4000
5000

48

130

71

60

36

95

1200
2000
3000
3200

63

170

100.8

27

60

60

125

1200
2000

40

108

64

38

60

80

170

1200
2000
3000
3200
4000
5000

40

104

64

Notes

@ This is a value calculated from 2 second short-circuit current withstand rating based on relationship 12t = constant.
@ For 600V application, 4-cycle momentary current withstand rating up to 158 kA peak (98.8 kA rms asymmetrical) is also available.
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Medium Voltage Busway—Nonsegregated Phase Bus

Medium Voltage Nonsegregated Phase Bus—Standard Configurations

e P P "

c 1 2 3 [} c 11 2 23 3 | b c 1 2 312 3 | &

Bis ¢—q—-+F+|w B¢ +F++HFH | v B ey FHEHEE | A

: ’Ji- J v : ,T 3 : ’Ji- v
Optional ¢ Optional ¢ Optional G
Ground Bus I Ground Bus I Ground Bus I
Layout 1 Layout 2 Layout 3
Bus Duct Rated 49 kA rms Symmetrical 2 Seconds
Average
Phase-Phase Optional ~ Weight
Voltage Ampere  Layout Conductor Conductor Conductor Bracing Ground Per Foot Standards

Wire (kV)® Rating Number  Width Height Centerline  Size Spacing Supports @ Bus Lbs (kg) ® Listing

Aluminum Enclosures

3 0.635/5/15 1200 1 20.00 17.38 8.13 (1)05x3 5.38 Glass polyester 0.25x2 38(17) CSA
0.635/5/15 2000 1 20.00 17.38 8.13 (1)0.375x6 5.38 Glass polyester 0.25x2 47(21) CSA
0.635/5/15 3000 1 2000 17.38 8.13 (1)05x8 5.38 Glass polyester 0.25x2 68(31) CSA
0.635/5/15 3200 1 2000 17.38 8.13 (1)05x8 5.38 Glass polyester 0.25x2 68 (31) —
0.635/5/15 4000 2 3575  17.38 8.13 (2)0.5x6 5.38 Glass polyester 0.25x2 101 (46) CSA
0.635/5/15 5000 2 3575  17.38 8.13 (2)05x8 5.38 Glass polyester 0.25x2 118 (54) CSA

4 0.635/5/15 1200 4 2600 17.38 8.13 (1)05x3 5.38 Glass polyester 0.25x2 48(22) CSA
0.635/5/15 2000 4 26.00 17.38 8.13 (1)0.375x6 5.38 Glass polyester 0.25x2 60 (27) CSA
0.635/5/15 3000 4 26.00  17.38 8.13 (1)05x8 5.38 Glass polyester 0.25x2 88 (40) —
0.635/5/15 3200 4 2600 17.38 8.13 (1)05x8 5.38 Glass polyester 0.25x2 88 (40) —
0.635 4000 5 3575  17.38 8.13 (2)0.5x6 4.00 Glass polyester 0.25x2 127 (58) —

Steel Enclosures (Steel, Stainless Steel and Galvanized Steel)

3 0.635/5/15 1200 1 20.00 17.38 8.13 (1)05x3 5.38 Glass polyester 0.25x2 58(26) CSA
0.635/5/15 2000 1 2000 17.38 8.13 (1)0.375x6 5.38 Glass polyester 0.25x2 67 (30) CSA
0.635/5/15 3000 1 2000  17.38 8.13 (1)05x8 5.38 Glass polyester 0.25x2 106 (48) —
0.635/5/15 3200 1 2000  17.38 8.13 (1)05x8 5.38 Glass polyester 0.25x2 106 (48) —
0.635/5/15 4000 2 35.75 17.38 8.13 (2)05x8 5.38 Glass polyester 0.25x2 154 (70) —
0.635/5/15 5000 3 3575  17.38 8.13 (2)05x8 5.38 Glass polyester 0.25x2 154(70) —

4 0.635/5/15 1200 4 26.00 17.38 8.13 (1)05x3 5.38 Glass polyester 0.25x2 72(33) CSA
0.635/5/15 2000 4 26.00  17.38 8.13 (1)0.375x6 5.38 Glass polyester 0.25x2 84 (38) CSA
0.635/5/15 3000 4 26.00 17.38 8.13 (1)0.5x8 5.38 Glass polyester 0.25x2 124 (56) —
0.635/5/15 3200 4 26.00  17.38 8.13 (1)0.5x8 5.38 Glass polyester 0.25x2 124 (56) —
0.635 4000 5 3575  17.38 8.13 (2)05x8 4.00 Glass polyester 0.25x2 188 (85) —

Notes

@ All phase conductors above 635V are fully insulated with epoxy insulation for the rated maximum voltage. Epoxy insulation is available at 600V as an option.
@ Qptional poly/porcelain or poly/epoxy bracing supports are available. Consult factory.
® Add 3 Ibs to the weights shown when using poly/porcelain or poly/epoxy support bracing.

For dimensions in mm, multiply inches by 25.4.

V3-T1-4
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Medium Voltage Busway—Nonsegregated Phase Bus

Medium Voltage Nonsegregated Phase Bus—Standard Configurations

v e W— ¥ = w ]
cl 123N~ | F c | 11223 3NN |}
S RN AR R R R R R
lﬁ'?'—l i I IT 1 i
Optional G Optional G
Ground Bus I Ground Bus I
Layout 4 Layout 5
Bus Duct Rated 63 kA rms Symmetrical 2 Seconds
Average
Phase-Phase Weight
Voltage Ampere  Layout Conductor Conductor Cond Bracing Ground Per Foot Standards

Wire (kV)® Rating Number  Width Height Centerline  Size Spacing Supports @ Bus Lbs (kg) ® Listing

Aluminum Enclosures

3 0.635/5/15 1200 1 20.00 17.38 8.13 (1)0.375x6 5.38 Glass polyester 0.25x3  48(22) CSA
0.635/5/15 2000 1 20.00 17.38 8.13 (1)0.375x6 5.38 Glass polyester 0.25x3  48(22) CSA
0.635/5/15 3000 1 20.00 17.38 8.13 (1)05x8 5.38 Glass polyester 0.25x3  78(35) CSA
0.635/5/15 3200 1 20.00 17.38 8.13 (1)05x8 5.38 Glass polyester 0.25x3 78(35) —
0.635/5/15 4000 2 35.75 17.38 8.13 (2)05x6 5.38 Glass polyester 0.25x3 105 (48) —
0.635/5/15 5000 2 35.75 17.38 8.13 (2)05x8 5.38 Glass polyester 0.25x3 121 (55) —

4 0.635/5/15 1200 4 26.00 17.38 8.13 (1)0.375x6 5.38 Glass polyester 0.25x3  61(28) —
0.635/5/15 2000 4 26.00 17.38 8.13 (1)0.375x6 5.38 Glass polyester 0.25x3  61(28) —
0.635/5/15 3000 4 26.00 17.38 8.13 (1)05x8 5.38 Glass polyester 0.25x3 101 (46) —
0.635/5/15 3200 4 26.00 17.38 8.13 (1)0.5x8 5.38 Glass polyester 0.25x3  101(46) —
0.635 4000 5 35.75 17.38 8.13 (2)0.5x6 4.00 Glass polyester 0.25x3  128(58) —

Steel Enclosures (Steel, Stainless Steel and Galvanized Steel)

3 0.635/5/15 1200 1 20.00 17.38 8.13 (1)0.375x6 5.38 Glass polyester 0.25x3  68(31) —
0.635/5/15 2000 1 20.00 17.38 8.13 (1)0.375x6 5.38 Glass polyester 0.25x3  68(31) —
0.635/5/15 3000 1 20.00 17.38 8.13 (1)0.5x8 5.38 Glass polyester 0.25x3  89(40) —
0.635/5/15 3200 1 20.00 17.38 8.13 (1)05x8 5.38 Glass polyester 0.25x3 89 (40) —
0.635/5/15 4000 2 35.75 17.38 8.13 (2)05x6 5.38 Glass polyester 0.25x3 134(61) —
0.635/5/15 5000 3 35.75 17.38 8.13 (2)05x8 5.38 Glass polyester 0.25x3 160(73) —

4 0.635/5/15 1200 4 26.00 17.38 8.13 (1)0.375x6 5.38 Glass polyester 0.25x3  85(39) —
0.635/5/15 2000 4 26.00 17.38 8.13 (1)0.375x6 5.38 Glass polyester 0.25x3  85(39) —
0.635/5/15 3000 4 26.00 17.38 8.13 (1)0.5x8 5.38 Glass polyester 0.25x3  115(52) —
0.635/5/15 3200 4 26.00 17.38 8.13 (1)0.5x8 5.38 Glass polyester 0.25x3  115(52) —
0.635 4000 5 35.75 17.38 8.13 (2)0.5x6 4.00 Glass polyester 0.25x3  188(85) —

Notes

@ All phase conductors above 635V are fully insulated with epoxy insulation for the rated maximum voltage. Epoxy insulation is available at 600V as an option.

@ Qptional poly/porcelain or poly/epoxy bracing supports are available. Consult factory.

® Add 3 Ibs to the weights shown when using poly/porcelain or poly/epoxy support bracing.

For dimensions in mm, multiply inches by 25.4.
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Medium Voltage Busway—Nonsegregated Phase Bus

27 kV/38 kV Nonsegregated Phase Bus—-Standard Configurations

oW w | | w |
c | 123 |! 1 2| T 1 2| 3 T
Bus (‘:-74 N I er H Bus Q—L——— — Bus (E—L—7= =
28 2 ] 3 |
S § §
| = | 3 P | 4
Ground Bus ¢ T 7 ' o
‘ & 3
Ground Bus | Ground Bus |
Layout 8 Layout 9 Layout 10
27 kV Bus Rated up to 108 kA Peak Momentary, 40 kA rms Symmetrical 2 Second
Enclosure Enclosure Number Insulating Approx.
Rated Rated Material Size (Inches) of Bars Ph-Ph Supports Optional  Average Listing
Maximum  Cont. Ph and Bus Ground Weight
Wire Voltage Current Layout Size, Cu Spacing Bus, Cu per Foot
Type kVO Amperes  No. Std. Opt. W H c (Inches)®  (Inches) Std. Opt.@ (Inches) Lbs(kg)® CSA UL
3 21 1200 8 Aluminum — 30.00 21.13 10.00 (1)0.25x4 7.00 @ ® ® 025x2 37(17) Yes No
21 2000 8 Aluminum — 30.00 2113 10.00 (1)0.50x4 7.00 @ ® ® 025x2 49(22) Yes No
21 1200 8 — Steel  30.00 2113 1000 (1)0.25x4 7.00 @ ® ® 025x2 37(17) Yes No
27 2000 8 — Steel 30.00 2113 1000 (1)0.50x4 7.00 ® ® ® 025x2 49(22) Yes No
38 kV Bus Rated up to 104 kA Peak Momentary, 40 kA rms Symmetrical 2 Second
Enclosure Enclosure Number Insulating Approx.
Rated Rated Material Size (Inches) of Bars Ph-Ph Supports Optional  Average Listing
Maximum Cont. Ph and Bus Ground Weight
Wire Voltage Current Layout Size, Cu Spacing Bus, Cu per Foot
Type kVO Amperes  No. Std. Opt. W H c (Inches) (Inches)  Std. Opt.@  (Inches) Lbs(kg)® CSA UL
3 38 1200 9 Aluminum — 4025 2150 11.00 (1)0.25x4 10.50 Epoxy — — 0.25x3 61(28) Yes No
38 2000 10 Aluminum — 4025 2150 11.00 (1)0.38x4 10.50 Epoxy — — 0.25x3 89(40.4) Yes  No
38 1200 9 — Steel 4025 2150 11.00 (1)0.25x4 10.50 Epoxy = — — 0.25x3 88 (40) No No
38 2000 10 — Steel 4025 2150 11.00 (1)0.38x4 10.50 Epoxy = — — 0.25x3 116 (53) No No
Notes

@ All bus bars for applications above 600V are fully insulated with fluidized epoxy coating for the rated maximum voltage.

@ Check with Eaton for availability.

® Add 3 Ibs to the weights shown when using poly/porcelain or epoxy insulating supports in place of glass polyester.

@ Glass polyester.

® Polyester/porcelain.

® Epoxy.

For dimensions in mm, multiply inches by 25.4.

V3-T1-6
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Medium Voltage Busway—Nonsegregated Phase Bus

Nonsegregated Phase Bus Electrical Properties and Watt Loss Data

Electrical Properties

Rated Cont.
Max. Rated Conductor (Copper) Enclosure pOHM/PH/FT ppF/PH/FT
Wire Voltage Current Thick  Width Size DC 60 Hz Cap to Grd
Type kv Ampere No./Ph Inch Inch Phase Arrang. Material W xH(Inches) R20°C R XL Z=R+X Cg
3 0.635/5/15 1200 1 0.50 3.00 1-2-3 Aluminum 20.00x 17.38 5.5 7. 498 503 22
0.635/5/15 2000 1 0.38 6.00 1-2-3 Aluminum 20.00x 17.38 37 47 370 373 44
0.635/5/15 3000 1 0.50 8.00 1-2-3 Aluminum 20.00x 17.38 2.1 2. 311 313 5.9
0.635/5/15 3200 1 0.50 8.00 1-2-3 Aluminum 20.00x 17.38 2.1 27 3N N3 5.9
3 0.635/5/15 4000 2 0.50 6.00 1-1-2-2-3-3 Aluminum 35.75x17.38 1.4 18 356 356 5.9
0.635/5/15 5000 2 0.50 8.00 1-1-2-2-3-3 Aluminum 35.75x17.38 1.0 13 329 329 7.8
0.635/5/15 1200 1 0.50 3.00 1-2-3 Steel 20.00x 17.38 55 71 498 503 22
0.635/5/15 2000 1 0.38 6.00 1-2-3 Steel 20.00x 17.38 37 47 310 373 4.4
3 0.635/5/15 3000 1 0.50 8.00 1-2-3 Steel 20.00x 17.38 2.1 27 3N1 313 5.9
0.635/5/15 3200 1 0.50 8.00 1-2-3 Steel 20.00x 17.38 2.1 27 3. 3. 5.9
0.635/5/15 4000 2 0.50 8.00 1-1-2-2-3-3 Steel 35.75x 17.38 1.0 13 329 329 7.8
0.635/5/15 5000 2 0.50 8.00 1-2-3-1-2-3 Steel 35.75x 17.38 1.0 13 146 146 74
4 0.635/5/15 1200 1 0.50 3.00 1-2-3-N Aluminum 26.00x 17.38 5.5 7. 498 503 15
0.635/5/15 2000 1 0.38 6.00 1-2-3-N Aluminum 26.00x 17.38 37 47 370 3713 31
0.635/5/15 3000 1 0.50 8.00 1-2-3-N Aluminum 26.00x 17.38 2.1 27 3N N3 41
0.635/5/15 3200 1 0.50 8.00 1-2-3-N Aluminum 26.00x 17.38 2.1 27 3N N3 41
0.635 4000 2 0.50 6.00 1-1-2-2-3-3-N-N Aluminum 35.75x17.38 1.4 18 356 356 49
4 0.635/5/15 1200 1 0.50 3.00 1-2-3-N Steel 26.00x 17.38 5.5 7.1 498 503 15
0.635/5/15 2000 1 0.38 6.00 1-2-3-N Steel 26.00x 17.38 37 47 370 373 3.1
0.635/5/15 3000 1 0.50 8.00 1-2-3-N Steel 26.00x 17.38 2.1 27 M1 M2 4.1
0.635 3200 1 0.50 8.00 1-2-3-N Steel 26.00x 17.38 2.1 27 M1 M2 4.1
0.635 4000 2 0.50 8.00 1-1-2-2-3-3-N-N Steel 35.75x17.38 1.0 13 329 329 6.6
3 27 1200 1 0.25 4.00 1-2-3 Aluminum 30.00 x 21.00 8.3 106 516 527 17
27 2000 1 0.50 4.00 1-2-3 Aluminum 30.00 x 21.00 41 53 248 254 17
27 1200 1 0.25 4.00 1-2-3 Steel 30.00 x 21.00 8.3 106 516 527 17
27 2000 1 0.50 4.00 1-2-3 Steel 30.00 x 21.00 41 53 248 254 17
3 38 1200 1 0.25 4.00 1-2-3 Aluminum 40.25x21.50 8.3 106 613 623 2.0
38 2000 2 0.38 4.00 1-2-3 Aluminum 40.25x21.50 41 53 590 592 2.0
38 1200 1 0.25 4.00 1-2-3 Steel 40.25x21.50 8.3 106 613 623 2.0
38 2000 2 0.38 4.00 1-2-3 Steel 40.25x21.50 41 53 590 592 20
Note
For dimensions in mm, multiply inches by 25.4.
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2 1 SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Surge Protection and Power Conditioning

Industrial and C cial Surge Protection Contents
Description Page
Introduction
Product Overview. . ............. .. ... ...... V3-T2-5
SPD Series for Integration into Electrical
Distribution Equipment .. .......... ... ... .. V3-T2-7
SPD Series for Mounting External to
Electrical Distribution Equipment. .. ........... V3-T2-11
SPV Surge Protective Device . .. ............... V3-T2-16
CVX050/100 .. ... V3-T2-18
SP1 Surge Protective Device .. ................ V3-T2-21
SP2 Surge Protective Device .. ................ V3-T2-23
AEGIS Powerline Filters .. ................. ... V3-T2-25
Sag Ride-Through (SRT) .. .................... V3-T2-30
Electronic Voltage Regulator (EVR). . ............ V3-T2-36
Introduction
Industrial and Commercial Surge Protection Critical Load Protection Commercial and Light
e SPD Series for Integration SPD Series Sidemount Units Series filtering and surge Industrial Surge Protection
into Electrical Distribution Specification grade surge protection for critical single- Eaton's SPV series is a
Equipment protective devices for phase loads. commercial grade and light
e SPD Series for Mounting installation external to . industrial surge protective
External to Electrical electrical distribution * Current ratings up t,o 60A device (SPD) that combines
Distribution Equipment equipment. * 120 and 240 Vac units surge suppression
e 24 and 48 VVdc units components and EMI/RFI
SPD Series Integrated Units ‘ e DIN mounting available on filtering, providing Qf_fective
Specification grade surge : some models protection for sensitive

protective devices installed electronic loads.

Up to 80 kA of peak surge

within Ez_aton’s electrical protection Surges (also known as
assemblies. e Most AC units are UL 1449 transients), due to lightning,
3rd Edition and UL 1283 utility grid switching,
5th Edition listed switching of external/internal

inductive or capacitive loads,
and other sources, travel on
power line conductors
throughout the electrical
distribution system, causing
system operating problems
and equipment downtime.

SPD Series Sidemount Unit

SPD Series Integrated Unit

SPV Series

AEGIS Products
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Surge Protection and Power Conditioning

Surge Protection for Sub-Panel and OEM Applications

In today’s business
environment that calls for 24
hours a day, 7 days a week
uptime and reliability, Eaton’s
CVX050 and CVX100 surge
protective devices (SPDs)
ensure that a customer's
investment in equipment and
processes is protected from
the damaging effects of
voltage transients. Designed
for installation on service
entrance, branch panels or
individual equipment
disconnects, the CVX050/100
provides enhanced surge
protection for mission-critical
applications.

Power Conditioning

Sag Ride-Through (SRT)

The sag ride-through (SRT)
is a power conditioner that
corrects voltage sags to
maintain uptime and
productivity.

Panelboards with Integrated
Surge Protective Devices

e Available in standard and
custom configurations
e Ratings:
* 120/240 Vac, single-
phase, three-wire
e 208Y/120 Vac, three-
phase, fourwire

* 480Y/277 Vac, three-
phase, fourwire

* 600Y/347 Vac, three- Suree - "l”- ' \
A urge Protective Devices can be
phase, four V.W re (c_)ther Integrated within a variety of Eaton
voltag € co nfigurations Electrical Assemblies
are available)

e Copper bus

e 12,18, 24, 30, 36 and
42 circuits

e Bolt-on branch breakers

e A full range of factory
installed modifications
and accessories

e Fully rated or series rated

Electronic Voltage

Regulator (EVR)

The electronic voltage
regulator (EVR) is designed
to meet the needs of
customers who experience
voltage regulation problems
due to brownout conditions
from their electric utilities.

Sag Ride-Through (SRT) Electronic Voltage Regulator (EVR)

Facility-Wide Power Protection Solutions

A facility-wide protection
approach should be
employed to address power
quality issues. This approach
minimizes overall lifecycle
costs and optimizes facility
uptime. The following is a
recommended design
approach for implementing
facility-wide Eaton power
protection solutions.

The most accepted design methodology is based on two concepts:

1. Ensure proper grounding conditions exist. 2. Surge protection should be installed
All forms of power protection/conditioning at key distribution panels and
rely on good grounding, bonding and critical loads.

earthing practices.

Volume 3—Power Distribution and Control Assemblies CA08100004E—April 2014 www.eaton.com V3-T2-3



2.1

SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Surge Protection and Power Conditioning

Application Description

Application Recommendations for Surge Products

Application Type

Eaton’s Surge Product

Features and Competitive Advantages

Light Commercial

Design build
Chain stores
Small facilities

SPD Series integrated units
SPD Series sidemount units
SPV units
SP1 units
CVX units

Ideal package for any commercial facility
Cost-effective, reliable protection using the SPD Series or SPV units

Large Projects

Including: SPD Series integrated units in panelboards, switchboards, Able to meet competitors’ surge protection specifications

Commercial MCCs, switchgear, busway and automatic transfer switches Increased surge protection performance by using integrated SPD Series units
Government SPD Series sidemount units Wall space savings by using integrated SPD Series units

Schools SPV units Quick-ship capabilities from Eaton assembly satellites and service centers
Institution AEGIS units for critical load applications Power conditioning capability for a wide variety of applications

Military Power conditioners (EVR and SRT units)

Industrial

Including: SPD Series integrated units in panelboards, switchboards, Increased surge protection performance by using integrated SPD Series units

Small and large facilities
WWTP

MCCs, switchgear, busway and automatic transfer switches
SPD Series sidemount units
SPV units

AEGIS units for critical load applications such as PLCs,
robotics applications, etc.

Power conditioners (EVR and SRT units)

Wall space savings by using integrated SPD Series units

MCCs with SPD Series units installed protect drives from damage
AEGIS products protect expensive critical loads from harmful damage
EVR units correct voltage regulation problems

SRT units correct voltage sag problems

OEM

Any OEM customer including:

Integrators
Medical equipment
Automation and control

SPD Series integrated units

SPD Series sidemount units

SPV units

SP1 units

CVX units

AEGIS units for critical load applications

Years of experience in a variety of OEM applications
Application assistance and recommendations

Small footprint enables integration in a variety of applications
Ability to meet customized requirements

Telecommunications

Including:
Cellular sites
Microwave
PCS

Paging systems

Panelboards and automatic transfer switches with integrated SPD Series units
SPD Series sidemount units

SPV units

SP1 units

CVX units

Ability to meet customized requirements
Application assistance and recommendations

V3-T2-4
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2.1

Surge Protection and Power Conditioning

Contents
Description Page
V3-T2-2

SPD Series Sidemount Units

Introduction. .. ......... ... ...
Product Overview
SPD Series for Integration into Electrical

Product Overview

Product Description

Eaton’s SPD series surge
protective devices are the
latest and most advanced

UL® 1449 3rd Edition certified

surge protectors. Units are
available integrated within
Eaton electrical assemblies,
including panelboards,
switchboards, motor
control centers, switchgear,
automatic transfer switches
and bus plugs.

-
Gy -

) 1.'-:?1' 2
hr.\ " o

SPD Series Integrated Units

lﬂ

’r;_“

A

A complete offering of
sidemount units designed
for mounting external to
electrical distribution
equipment is also available.
Application of SPD Series
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
configurations 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,
ensuring the proper unit is
available for a variety of
applications.

Distribution Equipment . ................... V3-T2-7
SPD Series for Mounting External to
Electrical Distribution Equipment. . ........... V3-T2-11
SPV Surge Protective Device . ................ V3-T2-16
CVX050/100 ... oo V3-T2-18
SP1 Surge Protective Device . ................ V3-T2-21
SP2 Surge Protective Device . ................ V3-T2-23
AEGIS Powerline Filters .. ................... V3-T2-25
Sag Ride-Through (SRT) . .................... V3-T2-30
Electronic Voltage Regulator (EVR). .. .......... V3-T2-36
Learn
Online

Features, Benefits and Functions

Uses self-protected metal
oxide varistor (MQOV)
technology

Three feature package
options

True protection status
indicators report the status
of the protection elements,
not the status of the
applied power

Available integrated

within the following

Eaton electrical assemblies:
panelboards, switchboards,
motor control centers,
switchgear, automatic
transfer switches and

bus plugs

10-year warranty (15-year
warranty with registration)

Volume 3—Power Distribution and Control Assemblies CA08100004E—April 2014 www.eaton.com

Safety Features
e All units use self-protected

metal oxide varistor
technology (MQOV) as their
core surge suppression
component. Usage of this
technology ensures safe
operation when the unit is
subjected to abnormal
conditions such as
temporary overvoltage or
high fault current
conditions. Under such
conditions, the self-
protected MOVs are
removed from the circuit
quickly and safely before a
potentially unsafe condition
can occur

SPD Series units contain
no replaceable parts such
as surge modules, fuses,
or surge counter memory
backup batteries. This
prevents potential arc flash
and shock hazards, as the
units require no periodic
service or user intervention
after installation

Integrated versions of the
unit are factory installed
and sidemount versions
are factory sealed. These
important safety measures
further enhance user
safety

V3-T2-5



Surge Protection and Power Conditioning

Three Feature Package
Options Available

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.
A side by side comparison of
the individual features found
in each package is below.

Basic Feature Package

The basic feature package is
perfect for applications where
basic, cost-effective, safe and
reliable surge protection is
required, but budgets don’t
allow for extra, additional
features. Rather than
sacrifice performance or
safety due to cost, SPD
Series units with the basic
feature package provide you
with high-performing surge
protection without sacrificing
safety or reliability. The basic
feature package provides

the same level of surge
protection and safety
provided by the standard and
standard with surge counter
feature packages minus
some of the features found in
them. The package contains
dual-colored protection status
LEDs that report the true
status of the protection in
each phase/mode. All four-
wire plus ground units also
contain an additional set of
dual-colored protection status
LEDs that report the status
of the protection in the
neutral/ground mode.

V3-T2-6

Standard Feature Package
The standard feature package
includes all of the features
found in the basic feature
package, plus an audible alarm
with silence button, EMI/RFI
filtering, and a form ‘C’ relay
contact that can be used for
remote annunciation of the
SPD's status. The audible
alarm activates and the form
‘C' relay contact changes state
when any loss of protection is
detected or a fault condition
exists with the unit. Should
such a condition occur, the
audible alarm can be silenced
by pressing the silence button.
The EMI/RFI filter provides up
to 50 dB of noise attenuation
over the range of 10 kHz
through 100 MHz.

Standard with Surge
Counter Feature Package
The standard with surge
counter feature package
includes all of the features
found in the standard feature
package plus a six-digit surge
counter with a reset button.
The surge counter indicates
the ongoing count of the
number of surges the unit has
been exposed to and stores
them in nonvolatile memory.
Should power to the SPD
Series unit be completely
interrupted, the surge counter
will recall and display the
surge count prior to the
interruption when power is
restored. Unlike many surge
protectors, the SPD Series’
surge counter memory
feature does not require a
backup battery that would
require periodic replacement
in order to achieve its
memory functionality.

Side-By-Side Comparison of the SPD Series’ Available
Feature Packages

Standard with
Feature Package Comparison Basic Standard Surge Counter
Surge protection using self-protected | | [ ]
MOV technology
Dual-colored protection status indicators | ] ]
for each phase
Dual-colored protection status indicators | | [ ]
for the N-G protection mode
Audible alarm with silence button | |
Form ‘C’ relay contact ] | ]

EMI/RFI filtering, providing up to 50 dB of ] ]
noise attenuation from 10 kHz to 100 MHz

Surge counter with reset button [ ]

Standards and Certifications Technical Data

e Integrated versions of and Specifications
the unit are UL 1449 e 20 kA nominal discharge
3rd Edition recognized current (I,) rating
components for the (maximum rating
United States and Canada, assigned by UL)

covered by Underwriters « 50 through 400 kA surge
Laboratories certification current capacity ratings

ahd follow-up sgrwce e 200 kA short-circuit current
e Sidemount versions are rating (SCCR)

UL 1449 3rd Edition listed

devices and are also

CSA approved

lJL@
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Surge Protection and Power Conditioning

SPD Series Unit Integrated within an Eaton Panelboard Contents
Description Page
Introduction. . ........ . . . V3-T2-2
Product Overview . .. ...... ... .. ... ... ...... V3-T2-5

SPD Series for Integration into Electrical
Distribution Equipment

Standards and Certifications .. ............. V3-T2-8

Catalog Number Selection. . ............... V3-T2-8

I Technical Data and Specifications . ... ....... V3-T2-9

i Dimensions .. ......... . ... . V3-T2-10
SPD Series for Mounting External to

Electrical Distribution Equipment. . ........... V3-T2-11

SPV Surge Protective Device . ................ V3-T2-16

CVX050/100 ... ..o V3-T2-18

SP1 Surge Protective Device . ................ V3-T2-21

SP2 Surge Protective Device . ................ V3-T2-23

AEGIS Powerline Filters . .................... V3-T2-25

Sag Ride-Through (SRT) .. .......... ... .. ... V3-T2-30

. Electronic Voltage Regulator (EVR) . ............ V3-T2-36

SPD Series for Integration into Electrical Distribution Equipment

Product Description

Eaton’s SPD Series surge
protective devices are the
latest and most advanced
UL 1449 3rd Edition certified
surge protectors. SPD Series
units are available in all
common voltages and
configurations, and also in

a variety of surge current
capacity ratings from

50 to 400 KA.

Application Description

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

e Panelboards

e Switchboards

e Motor control centers
e Switchgear

e Automatic transfer
switches

e Bus plugs

Features, Benefits

and Functions

e Uses thermally protected
metal oxide varistor (MOV)
technology

e Three feature package
options

e 10-year warranty

Volume 3—Power Distribution and Control Assemblies

The Integrated SPD
Performance Advantage
Installation conductor length
is the single most important
factor related to an SPD’s
performance. Performance
decreases as the connected
conductor length increases.
Integrating the SPD within the
electrical assembly provides
the best possible surge
protection by keeping
installation conductor lead
lengths as short as possible.
Integrating the SPD within
an electrical assembly can
decrease let-through
voltages by hundreds of volts,
providing you with the best
possible surge protection for
sensitive electronic loads.

Remote Display Mounting
Option Available

The SPD Series 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.

CA08100004E—April 2014  www.eaton.com

In this installation, the SPD Series
is mounted directly to the panelboard’s
bus bars. This type of installation
will provide the best possible surge
protection by minimizing the
connected lead length.

The SPD Series is also available as an
integrated unit interfaced via a circuit
breaker resident in the electrical
assembly. This installation keeps
connected lead lengths short while
providing a means of disconnecting
power to the unit quickly and easily.

V3-T2-7
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Surge Protection and Power Conditioning

Standards and Certifications

e UL 1449 3rd Edition

recognized component

for the United States

and Canada, covered by

Underwriters Laboratories
certification and follow-up

service

e UL 1283 (Type 2
SPDs only)

A s

Catalog Number Selection

SPD Series Units Mounted Internal to Electrical Distribution Equipment

SPD 250 480D 2 J
I

Series

SPD = Surge protective device

kA Rating

1

Notes

050 = 50 kA per phase

080 = 80 kA per phase

100 = 100 kA per phase
120 = 120 kA per phase
160 = 160 kA per phase
200 = 200 kA per phase
250 = 250 kA per phase
300 = 300 kA per phase
400 = 400 kA per phase

Voltage Code

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 (3W+G)

480D = 480 delta (3W+G)

600D = 600 delta (4W+G)

240H = 240 high-leg delta (4W+G) on ‘B’ phase ®@

Application—Integrated Units @

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

B = Switchgear (includes remote display)

C = Panelboards (PRL1a, 2a, 3a, 3E, 4), switchboards,
busway

J = Motor control centers

Feature Package

1 =Basic
2 = Standard
3 = Standard + surge counter

@ Please consult the factory for 240 high-leg delta (4W+G) applications with high leg on ‘C’ phase.

@ Units used in PRL1a, 2a, 3a and 3E panelboard applications are available in 50-200 kA ratings only. Use the ‘C" option for

PRL1a, 2a, 3a and 3E panelboard applications when unit is connected through a circuit breaker.
Example: SPD250480D2J = SPD Series, 250 kA per phase, 480D voltage, standard feature package, motor control center application.

V3-T2-8 Volume 3—Power Distribution and Control Assemblies CA08100004E—April 2014 www.eaton.com



SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Technical Data and Specifications

SPD Series Specifications

Description

Surge Protection and Power Conditioning

Specification

2.1

Surge capacity ratings available

50, 80, 100, 120, 160, 200, 250, 300, 400 kA per phase

Nominal discharge current (I,))

20 kA (maximum rating assigned by UL)

Short-circuit 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 split-phase voltages available

120/240

Three-phase wye system voltages available

120/208, 127/220, 230/400, 277/480, 347/600

Three-phase delta system voltages available 240, 480, 600
Input power frequency 50/60 Hz
Power consumption (basic units):
208Y, 220Y, 2408, 240D and 240H voltage codes 0.5W
400Y, 480Y and 480D voltage codes 1.1W
600Y and 600D voltage codes 1.3W
Power consumption (standard and standard with surge counter units):
208Y, 220Y, 2408, 240D and 240H voltage codes 0.6W
400Y, 480Y and 480D basic voltage codes 1.7W
600Y and 600D voltage codes 2.1W
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 L-N, L-G, N-G, L-L

Maximum continuous operating voltage (MCOV):
2408, 208Y, 220Y and 240H MCOV

150 L-N, 150 L-G, 150 N-G, 300 L-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-L
240D MCOV 320L-G, 320 L-L
480D MCOV 640 L-G, 640 L-L
600D MCOV 840 L-G, 840 L-L

Ports 1

Operating temperature

~40°F through 122°F (~40°C through 50°C)

Operating humidity

5% through 95%, noncondensing

Operating altitude

Up to 16,000 ft (5000m)

Seismic withstand capability

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

Form C relay contact ratings

150 Vdc 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

Volume 3—Power Distribution and Control Assemblies CA08100004E—April 2014 www.eaton.com
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2 1 SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Surge Protection and Power Conditioning

Dimensions
Approximate Dimensions in Inches (mm)

50-200 kA Integrated Units

Mountin
880 ?5262) 3x Bus Mounting
(223.5) /
4.4
0.19 0.04 (111.8)
-~ 4x Mounting . 202 2.02
(4.8) . .
BUS (5 5) p o (512 " (51.2)

(s.s)ﬁ +
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-o o0 0 O
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3.42 0.22 .
H(gfg)J 0:26 B9 \ (5.6) P Mounting

(6.6) .
3.45 Terminals 4x #10-32 x 0.38 DP
(87.6) 8.74 Brass Terminals
(222.0)
9.50
(241.3)
250-400 kA Integrated Units
Mounting
8.80 »
4x Mounting (223.5)
2.52 3.42
T (64.0) ‘ (86.9)
M) _ FE.® D gy ()
- ann
( %} ] CX £
- <) SUBGEGROUND Surge Protective Device () SURGE (-
S GROUND
g P 342 Mout\ting ~ R
(869) 3.42 3 ACAUTION& EIN WY 5.40
i (86.9) (137.2)
— 4.66
@ (118.4)
-
I ﬁ s L
- (43.4) ﬁ L NEUTRAL N %
== VLN WHLNIN
} v E)ﬁﬁﬁ(‘B AEH BER @ RAR Y
Terminals 0.22 .
4.85
(123.2) ﬂ‘ 8.74 (5.6) 4x Mounting
' (222.0)
5.78 9.50 4x #10-32 x 0.38 DP
(146.8) (241.3) Brass Terminals

Weights

e 50-200 kA units
approximately 3.5 Ibs
(1.6 kg)

e 250-400 KA units
approximately 7.0 lbs
(3.2 kq)
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SPD, Power Conditioning, PF Capacitors and Harmonic Filters 2 1

Surge Protection and Power Conditioning

Eaton SPD Series Sidemount Unit Mounted Externally to an Eaton Panelboard Contents
Description

Introduction. . ........ . . .
Product Overview . .. ...... ... .. ... ... ......
SPD Series for Integration into Electrical
Distribution Equipment . ................... V3-T2-7
SPD Series for Mounting External to
Electrical Distribution Equipment

Catalog Number Selection. . ............... V3-T2-12

Technical Data and Specifications . ... ....... V3-T2-13

Dimensions . .. ... V3-T2-14
SPV Surge Protective Device .. ............... V3-T2-16
CVX050/100 ... oo V3-T2-18
SP1 Surge Protective Device . ................ V3-T2-21
SP2 Surge Protective Device ................. V3-T2-23
AEGIS Powerline Filters .. ................... V3-T2-25
Sag Ride-Through (SRT) . ....... .. ... .. ..... V3-T2-30
Electronic Voltage Regulator (EVR). . ........... V3-T2-36

SPD Series for Mounting External to Electrical Distribution Equipment

Product Description Features, Benefits Standards and Certifications
Eaton’s sidemount versions and Functions e UL 1449 3rd Edition

of the SPD Series surge  Uses self-protected metal listed device

protective devices are the oxide varistor (MQOV) e (Canadian Standards

latest and most advanced technology Association (CSA)

UL 1449 3rd Edition Ilslted. e Three feature package e UL 1283 (Type 2

surge protectors. Application options SPDs only)

of SPD Series units
e 1b-year warranty

throughout a facility will

ensure that equipment is (SP
protected with the safest and

most reliable surge protective Listed

devices available. Units are

. p All SPD Series sidemount units come
available in all Common_ prewired and include a factory-
voltages and configurations, installed conduit interface,

and also in a variety of surge making installation very easy.
current capacity ratings from
50 through 400 kA. Three
feature package options are
also available to choose from.

All SPD Series units are factory sealed,
ensuring that the user/installer has
no potential of coming into contact

with harmful voltages present
inside the unit.

Volume 3—Power Distribution and Control Assemblies CA08100004E—April 2014 www.eaton.com V3-T2-11
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SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Surge Protection and Power Conditioning

Catalog Number Selection

n SPD Series Units for Mounting External to Electrical Distribution Equipment

SPD 250 480D 2 K
T

Series

SPD = Surge protective device

kA Rating

]

Notes

050 =50 kA per phase

080 = 80 kA per phase

100 = 100 kA per phase
120 = 120 kA per phase
160 = 160 kA per phase
200 = 200 kA per phase
250 = 250 kA per phase
300 = 300 kA per phase
400 = 400 kA per phase

Voltage Code

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 (3W+G)

480D = 480 delta (3W+G)

600D = 600 delta (4W+G)

240H = 240 high-leg delta (4W+G) on ‘B’ phase ©

Application—Sidemount Units

= NEMA 1 enclosure

NEMA 1 flushmount enclosure @

NEMA 1 enclosure with internal disconnect
NEMA 4 enclosure

NEMA 4 enclosure with internal disconnect
NEMA 4X enclosure (stainless steel)

NEMA 4X enclosure with internal disconnect
(stainless steel)

pvoz=zr=

Feature Package

@ Please consult the factory for 240 high-leg delta (4W+G) applications with high leg on ‘C’ phase.

@ NEMA 1 flushmount units are available in 50-200 kA ratings only.

1 =Basic
2 = Standard
3 = Standard + surge counter

Example: SPD250480D2K = SPD Series, 250 kA per phase, 480D voltage, standard feature package, housed in NEMA 1 enclosure.

V3-T2-12
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SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Technical Data and Specifications

SPD Series Specifications

Description

Surge Protection and Power Conditioning

Specification

2.1

Surge capacity ratings available

50, 80, 100, 120, 160, 200, 250, 300, 400 kA per phase

Nominal discharge current (1))

20 kA (maximum rating assigned by UL)

Short-circuit 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 split-phase voltages available

120/240

Three-phase wye system voltages available

120/208, 127/220, 230/400, 277/480, 347/600

Three-phase delta system voltages available 240, 480, 600
Input power frequency 50/60 Hz
Power consumption (basic units):
208Y, 220Y, 2408, 240D and 240H voltage codes 0.5W
400Y, 480Y and 480D voltage codes 1.1W
600Y and 600D voltage codes 1.3W
Power consumption (standard and standard with surge counter units):
208Y, 220Y, 2408, 240D and 240H voltage codes 0.6W
400Y, 480Y and 480D basic voltage codes 1.7W
600Y and 600D voltage codes 21W
Protection modes Single split-phase L-N, L-G, N-G, L-L
Three-phase wye LN, L-G, N-G, L-L
Three-phase delta LG, L-L
Three-phase high-leg delta LN, L-G, N-G, L-L

Maximum continuous operating voltage (MCOV):
2408, 208Y, 220Y and 240H MCOV

150 L-N, 150 L-G, 150 N-G, 300 L-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-L
240D MCOV 320L-G, 320 L-L
480D MCOV 640 L-G, 640 L-L
600D MCOV 840 L-G, 840 L-L

Ports 1

Operating temperature

—40°F to 122°F (-40°C to 50°C)

Operating humidity

5% through 95%, noncondensing

Operating altitude

Up to 16,000 ft (5000m)

Seismic withstand capability

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

Enclosure dimensions and weights

Refer to figures on Pages V3-T2-14-V3-T2-15 for enclosure dimensions and weights

Form C relay contact ratings

150 Vdc 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

Volume 3—Power Distribution and Control Assemblies CA08100004E—April 2014 www.eaton.com

V3-T2-13




2 1 SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Surge Protection and Power Conditioning

Dimensions
Approximate Dimensions in Inches (mm)
50-200 kA Units in a NEMA 1 Rated Enclosure, 50-200 kA Units in a NEMA 1 Rated Flushmount Enclosure,
Weight = 6.8 Ibs Weight = 6.8 Ibs
7.28
(184.9) 1.00 - 128
527 " “(25.4) Flushmount Panel (184.9) 1.00
"7(133.9)4> ' (4) #8-32 Flat Hd Screws 527 . [T(25.4)
\ r(m.s)
. W _L
U
T T @ ® T
©l 10.48 ([ T 12.05
L(266.2) : : .00 |(306.1)
12.05 11.25 I (203.2)
(306.1) T \@ (285.8) f O [] : : 11.25
L] 0681 || _ (285.8)
5.24 5.24 | (173) ‘ 14.00
(133.1) (133.1) ‘ ! ‘ (355.6)
l © ?0.20 R
I l , ' (@5.1) 1 ® ° '
078 1 f
2.00 T [« —t - -
T ls0.8) 747 ] 040 (19.8) J' 3.48 o.M . “(152'(7)g)a 040
0.78 3.48 (189.7) (10.2) 2.00 | [(gg.4)" | (2.8) 747 (10.2)
(198) [ (gg.4) - (608) | am | 56 A% 0.98°
441 M20) " (44.7) 11.00 (24.9)
(112.0) (279.4)
250-400 kA Units in a NEMA 1 Rated Enclosure, . .
Weight = 13.5 Ibs o 50-400 kA Units in a NEMA 1 Rated Enclosure with Internal
Disconnect, Weight = 14.7 |bs
1< 1.00
h( 5.47 - (25.4) 914
138.9 6.69 -
U I . "7(169.9)4’ (232.2)
] ) p A
1©
12.05 - 0.66
(306.1) 10.48 12.30 . D
(@) (266.2) [] (;1852:58 ) (312.4) (16.8) 150
T - 0.67 | | 2.61 o| 10.73 (292.1)
5.24 N (17.0) (66.3) (272.5)
(133.1) R I Q |k q Exg
# 10|
f 2.00 @0.20 /’—";ﬂ——: - < o 3
BT (@5.1) 7.47 2.75 0.20
078 | 576'%% (189.7) 0.40 078_| (69.9) ©5.1) |, n.14 )
(19.8) (146.3) 6.69 (10.2) (19.8) . 576 (283.0)
y (146.3)
(169.9) 655
(166.4)
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SPD, Power Conditioning, PF Capacitors and Harmonic Filters 2 1

Surge Protection and Power Conditioning

Approximate Dimensions in Inches (mm)
50-200 kA Units in a NEMA 4 or 4X Rated Enclosure, 50-400 kA Units in a NEMA 4 or 4X Rated Enclosure with n
Internal Disconnect, Weight = 275 Ibs

Weight = 14.6 Ibs

— gii E:. .
TN R s
Sorae Prevective Device 1275 | Suoeiroeceae
12.50 :
(3175) 11.75 (323.9)
(298.5) 12.28
10.98 311.9
(278.9)? 11.28 E D ) et o
s | e ossl
5.49 0.65 (16.5) og sneeion g
(139.4) (16.5) s01n8Q al\_\\ass\::fagﬁézg NSE
L @ — e B 10.18 @0.33
0.76 J‘ N (g.ﬁeg)L 600 ; — (258.6) (98.4)
(19.3) - (152.4) 0.33 195.1 (316.7)
. 539 | 8.65 (@8.4) ( )
(136.9) (219.7)
250-400 kA Units in a NEMA 4 or 4X Rated Enclosure,
Weight = 14.6 Ibs
S Frevective Dovice
10.98 11.28
(278.9) (286.5)
11.75
(;%550) (298.5) AE ’:]
. e
5.49 0.65
(1 39'4) (1 6.5) Sl s/\!weslold abing
4.10
?gg J “(104.1) 20.33
(19.3) 768 _, . (8.4)
(195.1) (219.7)
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Surge Protection and Power Conditioning

SPV

SPV Surge Protective Device

Product Description

Eaton's SPV series is a
commercial grade and light
industrial surge protective
device (SPD) that combines
surge suppression
components and EMI/RFI
filtering, providing effective
protection for sensitive
electronic loads. Surges (also
known as transients), due to
lightning, utility grid
switching, switching of
external/internal inductive or
capacitive loads, and other
sources, travel on power line
conductors throughout the
electrical distribution system,
causing system operating
problems and equipment
downtime. Use of the SPV
units can prevent these costly
occurrences and equipment
damage. Available with six
surge current capacity
ratings, the SPV can be
installed on the main of light
commercial buildings, on any
subpanel in a facility and in
any control panel to protect
sensitive electronic
equipment.

Application Description

The ever-increasing use of
microprocessors and other
sensitive electronic
equipment has increased the
necessity for facility-wide
surge protection. These
sensitive electronic
components are used within

V3-T2-16

many pieces of equipment,
including computers,
programmable logic
controllers, and other
commonly used electrical and
electronic equipment. Surges
can wreak havoc on
equipment, causing
catastrophic failures, process
interruptions and premature
aging leading to failure. The
application of SPDs can
mitigate problems with
sensitive electronic
equipment, keeping the
equipment and the related
processes up and running
reliably without disruption

or damage due to surge-
related events.

In addition to externally
generated surge events, such
as lightning and grid switching,
equipment is also susceptible
to damage by internally
generated surges. In fact, the
majority of surges are
generated internally by
commonly used items, such
as fluorescent lighting ballasts,
light dimmers, photocopiers,
fax machines and variable
frequency drives. This further
reinforces the necessity for
facility-wide surge protection
applied at all stages of the
electrical distribution system,
from the electrical service
entrance down to the single-
phase loads.

Contents
Description

Introduction .. ... ..
Product Overview. . .........................
SPD Series for Integration into Electrical
Distribution Equipment . ....................
SPD Series for Mounting External to
Electrical Distribution Equipment. .. ...........
SPV Surge Protective Device
Catalog Number Selection. . . ...............
Technical Data and Specifications . .. .........
Dimensions .. ........ ... .
CVX050/100 .. o
SP1 Surge Protective Device .. ................
SP2 Surge Protective Device .. ................
AEGIS Powerline Filters ... ............. .. ...,
Sag Ride-Through (SRT) ......................
Electronic Voltage Regulator (EVR). .. ...........

Features

e SurgePlane™ technology
to ensure reliability and
performance by using a
low impedance copper
platform

e Compact design to enable
close mounting to
electrical distribution

e Parallel hybrid filter
technology

e |ndividually fused surge
suppression components

e Status indicator lights to
monitor supply power,
surge suppression
component status
and fusing

e Can be remotely monitored
using Form C contacts

e Audible alarm

¢ |deal for OEM panel
applications

e 50 through 200 kA surge
current capacity ratings

¢ Contains no replaceable
parts or items that require
periodic maintenance

e 10-year warranty

Eaton is the leading supplier
of power protection
technology to a number of
Fortune 500 companies. We
have applied our extensive
experience in power quality
and have included a number
of innovative features in the
development of the Eaton
SPV series.

Volume 3—Power Distribution and Control Assemblies CA08100004E—April 2014 www.eaton.com
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V3-T2-17
V3-T2-17
V3-T2-18
V3-T2-21
V3-T2-23
V3-T2-25
V3-T2-30
V3-T2-36

Standards and Certifications
e UL 1449 3rd Edition Listed
e UL 1283 Listed

e CSATILI-11B

e CSAC22.2No.8

O

equipment Listed
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Surge Protection and Power Conditioning

Catalog Number Selection

SPV
| | |
Surge Rating Voltage Code | Enclosure
050 = 50 kA/phase See table below Display K = NEMA 1
080 = 80 kA/phase 2 = Standard R = NEMA 3R
100 = 100 kA/phase (LED/audible alarm)
120 = 120 kA/phase
160 = 160 kA/phase
200 = 200 kA/phase
SPV Voltage Codes Dlmens.lons ) ) i
Approximate Dimensions in Inches (mm)
Nominal Voltages Voltage Code
(Use These Codes to 120/208 230/400 277/480
Complete the Model Number) 240V 499V © 480v SPV—NEMA 1
120/240 single/split-phase (3W plus G) 240S — — 0.40
Three-phase wye (4W plus G) 208Y 400Y 480Y (10.2) 2.60 < 2.60
' (66.0) (66.0) |
Three-phase delta (3W plus G) 240D 400D 480D 1] I
?
Technical Data and Specifications —
SPV 11.55
Description SPVOS0 SPVOSD SPVIOD SPVIZ0 SPV160  SPV200 o of | (2934)
Surge current 50 kA 80 kA 100 kA 120 kA 160 kA 200 kA o
per phase 10.75 10.00
(273.0) (254.0)
Surge current 25 kA 40 kA 50 kA 60 kA 80 kA 100 kA . °
per mode
Filter attenuation 0-40dB  0-40dB 0-40dB 0-40dB 0-40dB 0-40dB
(MIL-STD-220A ° ° o
at 100 kHz)
Circuit Surge- Surge- Surge- Surge- Surge- Surge-
construction Plane Plane Plane Plane Plane Plane '(:‘2-0-1())
.54
UL 1449 3rd Yes Yes Yes Yes Yes Yes 4 Pls. —
Edition Listed ‘ﬁ —
UL 1283 Listed Yes Yes Yes Yes Yes Yes 1.25 I )
Nominaldischarge  20kA  20kA  20kA  20kA  20kA  20kA (31.8) | 5.00
current (1) @ (127.0)
cUL Listed Yes Yes Yes Yes Yes Yes
Enclosure
NEMA 1 Standard  Standard ~ Standard  Standard Standard  Standard o o
NEMA 3R Optional ~ Optional ~ Optional ~ Optional ~ Optional ~ Optional
Short-circuit current - 42 kA 42 kA 42 kA 42 kA 42 kA 42 kA Notes
rating (SCCR) @ ® Contact factory for other configurations: Applicable for 220/380 and 240/415 system voltages.
Warranty 10years 10years 10years 10years 10years  10years @ 208Y, 2408, 240D, 400Y and 480Y units rated 10 kA I,.

® 5 kA SCCR for 400D and 480D.

Physical Specifications

Description Specification

Operating temp range —40°C to +60°C

Altitude < 13,000 ft (4000m)

Dimensions 5.00 x 11.55 x 2.60 inches (127.0 x 293.4 x 66.0 mm)
Weight 3.51bs (1.6 kg)
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Surge Protection and Power Conditioning

CVX050/100

e
,"/'. W

CVX050/100

Product Description

With over two decades of
experience in the surge
suppression industry and
extensive R&D initiatives,
Eaton is considered a world
leader in surge protective
device (SPD) manufacturing.
All of Eaton’s products are
manufactured in an ISO®
9001:2000 and ISO 14001
certified facility.

Eaton’s CVX050/100 models
are rugged, cost-effective,
high-quality SPDs that feature
self-protected MOVs that
eliminate the failure
characteristics of standard
metal oxide varistors. This

technology results in a fail-safe

device that monitors the
status of the metal oxide disk

and disconnects itself from the

power system when the disk
is approaching breakdown.

The CVX050/100 is easy

to install adjacent or even
internal to electrical
equipment. When installing an
SPD in a retrofit environment,
it is important to mount the
device as close to the
electrical equipment as
possible. Keep the wiring (lead
length) between the electrical
equipment and SPD as short
as possible, and twist or wire
tie the conductors together

to reduce the wire's
impedance factor.

V3-T2-18

Application Description
Eaton’s CVX050 and CVX100
SPDs protect electronic
equipment from damaging
transients. These units are
suitable for medium and low
exposure level applications
that require cost-effective,
high quality system
protection including:

e Residential/small business
e Light industrial

e Light commercial

e Branch panel protection

e OEM applications

Contents
Description

Introduction . ...............
Product Overview. ...........

SPD Series for Integration into Electrical

Distribution Equipment . ... ..

SPD Series for Mounting External to

Electrical Distribution Equipment
SPV Surge Protective Device . . .

CVX050/100
Catalog Number Selection

Technical Data and Specifications . ... ........

Dimensions .............
SP1 Surge Protective Device . . .
SP2 Surge Protective Device . . .
AEGIS Powerline Filters
Sag Ride-Through (SRT) .. .. ...
Electronic Voltage Regulator (EVR)

Features, Benefits
and Functions

e Advanced surge path
technology for high fault
current capacity, low
impedance, high frequency
design

¢ Rugged NEMA® 4X (IP65)
enclosure

e Large diameter, self-
protected metal oxide
varistors provide long life
and fail-safe operation

e | ED monitoring of each
phase

e Wide range of voltage
applications from
100 to 600 Vac and
48 and 125 Vdc

e b5-year free replacement
warranty

Optional Features
e External mounting feet

Volume 3—Power Distribution and Control Assemblies CA08100004E—April 2014 www.eaton.com
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V3-T2-19
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V3-T2-20
V3-T2-21
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Standards and Certifications

e UL 1449 3rd Edition for
surge protective devices

e CE marked

e Vibration tested IEC
60255-21-1 and -2

@) Ce

Note: CE, CSA and UL on
AC unit only.
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Surge Protection and Power Conditioning

Catalog Number Selection

CVX050/100

CVX 050 - 240S

Per Phase Peak Configuration and Voltage Ranges
S e 230L = Single-phase—200, 208, 220, 230, 240, 277 Vac
050 =50 kA 480L = Single-phase—480 Vac
100 = 100 kA 240S = Split-phase—100/200, 110/220, 120/240 Vac

240H = Three-phase high leg delta—120/240 Vac

208Y = Three-phase wye (star)—100/174, 110/190, 120/208, 127/220 Vac
480Y = Three-phase wye (star)}—220/380, 230/400, 240/415, 277/480 Vac
600Y = Three-phase wye (star}—305/525, 347/600 Vac

240D = Three-phase delta—200, 208, 220, 230, 240 Vac

480D = Three-phase delta—380, 400, 415, 440, 480 Vac

600D = Three-phase delta—525, 600 Vac (600D available in 50 kA only)
048DC = Direct current—48 Vdc @

125DC = Direct current—125 Vdc @

Technical Data and Specifications

CVX050/100 Model Specifications

Description Specification

Peak kA per phase 50, 100

Peak kA per mode 50

Nominal discharge current 20kA®

Short-circuit current rating 100 kA

Single-phase voltages 200, 208, 220, 230, 240, 277, 380, 400, 440, 460, 480 Vac
Split-phase voltages 100/200, 110/220/ 120/240 Vac

High leg delta voltages 240 Vac

Wye system voltages 100/175, 110/190, 120/208, 127/220, 220/380, 230/400, 240/415, 277/480, 305/525, 347/600 Vac
Delta system voltages 200, 208, 220, 230, 240, 380, 400, 415, 440, 480, 525, 600 Vac
Direct current Voltage @ 48 Vdc, 125 Vdc

Input power frequency 47-420 Hz (50/60 Hz typical)

Protection modes Single-phase: L-N, N-G, L-G

Split-phase: L-N, N-G, L-G, L-L
High leg delta: L-N, N-G, L-G, L-L, H-N, H-G, H-L
Wye: L-N, N-G, L-G, L-L

Delta: L-G, L-L

Direct current @ (DC): L-L, L-G
Number of ports 1
Specific energy 100 kJ/Ohm
Weight ~2.0Ibs (1.0 kg)
Operating temperature —13°F (=25°C) to +140°F (+60°C)
Vibration tested IEC 60255-21-1 and IEC 60255-21-2

Notes
® 480L, 600D and 600Y units rated 10 kA I,,.
@ DC models only available in 50 kA.
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Surge Protection and Power Conditioning

CVX050/100 Voltage Ratings

SPD, Power Conditioning, PF Capacitors and Harmonic Filters

System Nominal mcov UL 1449-3VPR®
Model Configuration System Voltage L-L L-N L-G N-G L-L L-N L-G N-G
CVX050
230L Single-phase two-wire + ground 200, 208, 220, 230, 240, 277 — 320 640 320 — 1200 1200 1200
480L Single-phase two-wire + ground 380, 400, 440, 460, 480 — 550 1100 550 — 1800 4000 1800
2408 Split-phase three-wire + ground 100/200, 110/220, 120/240 300 150 300 150 1200 700 1200 800
208Y Three-phase wye (star) four-wire + ground 100/175, 110/190, 120/208, 127/220 300 150 300 150 1200 700 1200 800
480Y Three-phase wye (star) four-wire + ground 220/380, 230/400, 240/415, 277/480 640 320 640 320 2500 1200 2000 1200
600Y Three-phase wye (star) four-wire + ground 305/525, 347/600 840 420 840 420 2500 1500 2500 1500
240D Three-phase delta three-wire + ground 200, 208, 220, 230, 240 640 — 320 — 2000 — 1200 —
240H Three-phase high leg delta 240 300 150 150 640 1500 700 1200 700
480D Three-phase delta three-wire + ground 380, 400, 415, 440, 480 1100 — 550 — 3000 — 1800 —
600D Three-phase delta three-wire + ground 525, 600 1100 — 700 — 3000 — 2500 —
048DC Direct current 48Vdc @ 130 — 65 — — — — —
125D0C Direct current 125Vdc @ 288 — 144 — — — — —
CVX100
230L Single-phase two-wire + ground 200, 208, 220, 230, 240, 277 — 320 320 320 — 1200 1200 1200
480L Single-phase two-wire + ground 380, 400, 440, 460, 480 — 550 550 550 — 1800 1800 1800
2408 Split-phase three-wire + ground 100/200, 110/220, 120/240 300 150 150 150 1200 700 800 700
208Y Three-phase wye (star) four-wire + ground 100/175, 110/190, 120/208, 127/220 300 150 150 150 1000 600 700 700
480Y Three-phase wye (star) four-wire + ground 220/380, 230/400, 240/415, 277/480 640 320 320 320 1800 1200 1200 1200
600Y Three-phase wye (star) four-wire + ground 305/525, 347/600 840 420 420 420 2500 1500 1500 1500
240D Three-phase delta three-wire + ground 200, 208, 220, 230, 240 640 — 320 — 1800 — 1200 —
240H Three-phase high leg delta 240 300 150 150 150 1200 700 700 700
480D Three-phase delta three-wire + ground 380, 400, 415, 440, 480 1100 — 550 — 3000 — 1800 —
Dimensions

Approximate Dimensions in Inches (mm)

CVX050/100 Standard Dimensions

l«—— 5.67 (144.0) ———
[«——4.75 (120.6) ——>|

<— 4.17 (106.0) —|

E

‘H 3.39 (86.1)

>

>

[«—— 4.75 (120.6) ——>

N

o
(@ ©

Notes

in7a v4 v.ins

Section A-A

Conduit Fitting
0.75 (19.0) Internal
Taper PipeThreads

@,

«2.37 (60.2)]

1.00 (25.4)
3.65 (90.2;::I

0.17 (4.3)
(4) Mounting Holes
Under Lid

Mounting Hole Shafts

Dimensions are in Inches (mm)

@ UL 1449 3rd Edition VPR (voltage protection rating) test environment: All tests performed with 6-inch lead length, positive polarity.

@ DC units available in 50 kA only. Voltages shown are the maximum suggested operating voltages and are not UL certified.
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SP1 Surge Protective Device

SP1 Surge Protective Device

Product Description

Eaton’s SP1is a UL 1449 3rd
Edition-listed surge protective
device that provides reliable,
cost-effective surge
protection. This Type 1 SPD
is capable of being installed
on either the line or the load
side of the service entrance
disconnect, and can be used
as a replacement for devices
formerly known as secondary
surge arresters or lightning
arresters, which could not be
manufactured after UL 1449
3rd Edition went into effect
on September 29, 2009. The
unit is available in many
common voltages and
configurations. Multiple
mounting options coupled
with a compact footprint
enables installation of the
SP1 in a wide range of
applications, including panel-
boards, loadcenters, pump
panels, control cabinets, and
other electrical assemblies
and applications.

Installation and operation of
the SP1 is simple. The unit
comes pre-wired with 24.00
inches of 10-gauge wire and
is mounted via the half-inch
nipple that is molded into its
enclosure. Wall or DIN rail
mounting can also be
accomplished with the
addition of an optional kit.
When powered, the unit's
light-emitting diode (LED)
indicator reports the status of
the protection elements and
is active when all of them are
intact and providing
protection. Any loss of
protection is signaled when
the LED extinguishes.

Surge Protection and Power Conditioning

Contents
Description

Introduction. . ...............
Product Overview . ...........

Page

V3-T2-2
V3-T2-5

SPD Series for Integration into Electrical

Distribution Equipment ... ...

V3-T2-7

SPD Series for Mounting External to

Electrical Distribution Equipment
SPV Surge Protective Device . . .
CVX050/100 . ...............

SP1 Surge Protective Device

Catalog Number Selection. . .
Technical Data and Specifications . . .........
Dimensions . .............
SP2 Surge Protective Device . . .
AEGIS Powerline Filters .. ... ..
Sag Ride-Through (SRT) . ... ...
Electronic Voltage Regulator (EVR)

Features

e Type 1 SPD capable of
installation on either the
line or the load side of the
service entrance
disconnect

e 20 kA nominal discharge
current rating (I,) on most
models

e 50 kA per phase surge
current capacity

e Compact footprint—
4.80-inch L x 2.90-inch W x
2.50-inch D

e Pre-wired with 24.00
inches of 10-gauge wire

e Half-inch nipple molded
into enclosure enables
quick and easy mounting

e Optional kit enables wall or
DIN rail mounting

e Two-year warranty

Volume 3—Power Distribution and Control Assemblies CA08100004E—April 2014 www.eaton.com

V3-T2-11
V3-T2-16
V3-T2-18

V3-T2-22
V3-T2-22
V3-T2-22
V3-T2-23
V3-T2-25
V3-T2-30
V3-T2-36

Standards and Certifications

e UL 1449 3rd Edition-listed
device

V3-T2-21



2 1 SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Surge Protection and Power Conditioning

Catalog Number Selection
SP1

e SP1- XXXX
‘\7—‘

Series Voltage Code
050 = 50 kA 240S =120/240V single split-phase
100 = 100 kA 208Y =120/208 wye
480Y =277/480 wye
600Y =347/600Y wye

240D =240 delta
480D =480 delta

SP1MNTGKIT = optional wall or DIN rail mounting kit 600D - 600 dolta

(order separately—not included with SP1 unit)

Technical Data and Specifications Dimensions
Approximate Dimensions in Inches (mm)
SP1
SP1
Description Ratings
Surge current capacity per phase 50 kA 1/2" _(1 2.7)_
Nominal discharge current (I,)) 20 kA for SP1-2408, 208Y, 480Y, Straight Pipe Thread
240D and 480D
10 kA for SP1-600Y and 600D

Short-circuit current rating (SCCR) 200 kA

SPD type Type 1 (can also be used in Type 2 applications)

System voltages available (Vac) 7 d
Single split-phase 120/240 Eé‘ﬁom
Three-phase wye 120/208, 277/480, 347/600 - Pm%igw@ Dis
Three-phase delta 240, 480, 600 M

Protection modes
Single split-phase and three-phase wye L-N, L-L

Three-phase delta LG, L-L TS
Maximum continuous operating voltage (MCOV) Type 1 SPD
SP1-240S and SP1-208Y 150 L-N, 300 L-L \
SP1-480Y 320L-N, 640 L-G —
SP1-600Y 420N, 840L-G (5-3?2) (gﬁg)—»
SP1-240D 300 L-G, 300 L-L
SP1-480D 640 L-G, 640 L-L
SP1-600D 840 L-G, 840 L-L
Input power frequency 50/60 Hz
Enclosure rating NEMA 4
Operating temperature —20°C to 50°C (—4°F to 122°F)
Operating humidity 5-95%, noncondensing
Operating altitude Up to 16,000 ft (5000m)
Agency certification and approvals UL 1449 3rd Edition Listed device
Warranty 2 years

ANSI/UL 1449 3rd Edition Voltage Protection Ratings

Protection Mode

Catalog Number L-N L-G L-L

SP1-240S 600 N/A 1000
SP1-208Y 600 N/A 1000
SP1-480Y 1200 N/A 2000
SP1-600Y 1500 N/A 2500
SP1-240D N/A 1000 1000
SP1-480D N/A 2000 2000
SP1-600D N/A 2500 2500

V3-T2-22 Volume 3—Power Distribution and Control Assemblies CA08100004E—April 2014 www.eaton.com



SPD, Power Conditioning, PF Capacitors and Harmonic Filters

SP2 Surge Protective Device

Surge Protection for Light Commercial and
UL 508A Panel Applications

SP2 Surge Protective Device

Product Description

The SP2 provides basic
surge protection for light
commercial electrical
systems and OEM equipment
requirements. The SP2 is
available in the most popular
voltage and system
configurations and delivers
superior surge protection
using MOV thermal
disconnect technology

that eliminates the need

for additional overcurrent
protection.

Application Description

By providing surge
protection, the SP2 can
suppress the transients that
are prevalent throughout the
power distribution system to
support reliable operations in
applications including:

e HVAC systems

e Control panels

e Automation cabinets

e Pumping systems

e Lighting systems

e Commercial facilities

e Food processing

e \Warehouses

¢ Retail facilities

e Manufacturing operations

Features, Benefits and
Functions

Volume 3—Power Distribution and Control Assemblies CA08100004E—April 2014 www.eaton.com

Ease of installation—
Compact design allows
for easy installation on an
electrical panel or meter
socket, or integrated into
control cabinets

Type 1 UL 1449 Third
Edition listed SP2s are
easily selected and
installed on the loadside
or lineside of the service
entrance overcurrent
protective device
Thermal disconnect
technology eliminates the
need for additional
overcurrent protection
Compact UV-resistant
NEMA 4X enclosure for
indoor or outdoor
applications

LED status indicators
provide surge protection
status at a glance—green
when good, red to replace

2.1

Surge Protection and Power Conditioning

Contents
Description Page
Introduction. . ........ . . . V3-T2-2
Product Overview . .. ...... ... .. ... ... ...... V3-T2-5
SPD Series for Integration into Electrical
Distribution Equipment . ................... V3-T2-7
SPD Series for Mounting External to
Electrical Distribution Equipment. . ........... V3-T2-11
SPV Surge Protective Device . ................ V3-T2-16
CVX050/100 .. ..o V3-T2-18
SP1 Surge Protective Device . ................ V3-T2-21
SP2 Surge Protective Device
Product Selection. . ........... ... ... ..... V3-T2-24
Technical Data and Specifications . ... ....... V3-T2-24
Dimensions . .. ... . V3-T2-24
AEGIS Powerline Filters ... .................. V3-T2-25
Sag Ride-Through (SRT) .. ................... V3-T2-30
Electronic Voltage Regulator (EVR). . ........... V3-T2-36

Standards and Certifications
e UL 1449 Third Edition Type

e \oltage-specific models

1 SPD File No. E109835,

protect electrical systems
and equipment, improving
performance by more than
110% over "“one-size-fits-
all” economy surge
arresters

Compact enclosure takes
up less space and can be
installed in tight spaces
Can be used on single-
phase, split-phase, wye,
delta, and high-leg delta
systems

All SP2 devices are
individually marked with a
serial number for easy
tracking and identification

Two-year warranty

cULus
Built in an ISO 9001 facility
Flammability rating UL 94VO

Designed and tested in
accordance with:

» |EEE C62.41.1
* |EEE C62.41.2
* |EEE C62.43-2005
° |EEE C62.45-2002
» |EEE C62.48-2005
» |EEE C62.62-2010

®

®

Listed
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2.1

Surge Protection and Power Conditioning

SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Product Selection

SP2

Nominal Maximum Continuous Voltage

System Operating AC Voltage System Protection Connection Catalog
Voltage (Mcov) Type Ratings (VPR) Points Number
120 150 Single-phase, two-wire 700 L-N 2 SP2-120
240 320 Single-phase, two-wire 1200 L-N 2 SP2-240
120/240 150 Split-phase, three-wire 700 L-N, 1200 L-L 3 SP2-2408
240 320 Three-phase delta, three-wire + ground 1200 L-G, 2500 L-L 4 SP2-240D
480 550 Three-phase delta, three-wire + ground 1800 L-G, 3000 L-L 4 SP2-480D
120/208 150 Three-phase wye, three-wire + ground 700 L-G, 1200 L-L 4 SP2-208Y
277/480 320 Three-phase wye, three-wire + ground 1200 L-G, 2500 L-L 4 SP2-480Y
347/600 420 Three-phase wye, three-wire + ground 1500 L-G, 2500 L-L 4 SP2-600Y

Technical Data and Specifications

SP2

Description

Specification

Markets Light commercial and UL 508A panels
Product warranty 2 years
System types Single, split, delta, and wye

Nominal system voltage

120, 208, 240, 480, 600 Vac

Installation

Two-, three-, four-wire

Maximum continuous operating AC voltage

Matched to nominal voltage

MCov

150-550 Vac (see table above)

L-N protection

Yes (single-phase units)

L-L protection

Yes

-G protection

Yes (three-phase units)

Protection Surges and transients
SCCR 200 kA

Nominal discharge current (8 x 20 ps) In 10 kA

Maximum discharge current (8 x 20 ps) Imax 45 kA per phase
Response time tA <25ns

Voltage protection ratings (VPRs)

See table above

Overcurrent device (if required by local code)

Circuit breaker or fuse sized to protect wires per
local codes

Frequency

50/60 Hz

Operating status / fault indication

One bi-color LED—green (good) / red (replace)

Conductor gauge/length

10 AWG stranded copper / 18 inches

Mounting

Chase nipple (34" NPS)

Enclosure rating

NEMA 4X—UL 94-5VA

Degree of protection (installed state)

IP20 (finger-safe)

Install location

Indoor/outdoor

Circuit location

Lineside/loadside

Standards / agency information

UL 1449 Third Edition Type 1 Listed SPD—
cULus, RoHS compliant

Operating temperature —40°C to +65°C
Maximum operating altitude 12,000 feet
Weight 17 0z (476g)
V3-T2-24
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Dimensions
Approximate Dimensions in Inches (mm)

SP2 Enclosure

1.06 (26.9)
Diameter

1.69
(42.9)
338 Iv (7
(85.9)
1.69
I (42.9)
2.06_,l, 2.06
(52.3) (52.3)
4.13
(104.9)
t
3.19
(81.0)
4.06
(103.1)
e —

0.87
(22.1)
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AEGIS Solutions

AEGIS Powerline Filters

Product Description

Eaton AEGIS™ Series line
filters and surge protectors
are specifically designed to
protect sensitive electronics
from hazards that exist within
a facility. The AEGIS Series
hybrid filter reacts instantly to
changes in voltage regardless
of phase angle or polarity. In
comparison to other line
filters, this technology
provides a higher level of
suppression, reliability and
life expectancy.

Application Description

By providing surge protection
and line filtering, AEGIS
devices can suppress the
noise and transients
prevalent throughout the
power distribution system to
support reliable operations in
applications including:

e |nstrumentation

e \Water treatment facilities
e Pulp and paper operations

e Refrigeration and heating
plants

e Petrochemical and refinery
e Food processing

e Textiles

e Automotive assembly

e Manufacturing operations

Contents
Description

Introduction. . ...............
Product Overview . ...........

Surge Protection and Power Conditioning

Page

V3-T2-2
V3-T2-5

SPD Series for Integration into Electrical

Distribution Equipment ... ...

V3-T2-7

SPD Series for Mounting External to

Electrical Distribution Equipment

SPV Surge Protective Device

CVX050/100 . ...............

SP1 Surge Protective Device
SP2 Surge Protective Device
AEGIS Powerline Filters

Features, Benefits and Functions . ..........
Standards and Certifications

Catalog Number Selection

Technical Data and Specifications .. .........
Sag Ride-Through (SRT) . ... ...
Electronic Voltage Regulator (EVR)

No matter where transients

originate, the application of

AEGIS Series devices will

help protect sensitive

electronic equipment

including:

e Programmable logic
controllers (PLCs)

e Scanning devices

e Automatic teller machines
(ATMs)

e Cash registers

e Alarm systems

e Microprocessor-controlled
e OEM products

e Robotics

e CAD/CAM systems

e Control equipment

¢ Medical electronics and
devices

AEGIS Series devices are
available in a variety of
common voltages and
configurations.

Volume 3—Power Distribution and Control Assemblies CA08100004E—April 2014 www.eaton.com
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Why Should Sensitive Electronic
Loads be Protected?

PLC manufacturers and
service technicians
recommend the use of power
line filters and surge
suppressors to prevent
downtime and equipment
damage due to surges and
electrical line noise. Studies
have shown that failure to
protect sensitive electronic
loads costs American
manufacturing and
commercial and service
industries over $39 billion per
year in lost time and revenue.
Preventing these losses is a
major cost-saving
opportunity.
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2.1

Surge Protection and Power Conditioning

Features, Benefits and Functions

e Compact design with
multiple mounting options

e Meets new UL safety
standards for surge and
filtering protection

e AC models available with
up to 80 kA surge current
capacity ratings

e Five- to ten-year warranty
standard dependent on
model; warranty extended
an additional five years if
registered

The breadth of the AEGIS

Series’ features, options and

configurations ensures that

The AEGIS PH Series Protects Critical

SPD, Power Conditioning, PF Capacitors and Harmonic Filters

=

& wonem

The AEGIS PV Series Protects Critical

. . . iti i Loads up to 20A Loads up to 5A
e DIN rail mounting available }he lemi(.:t lellt |stava:lable ’ P
on most models or all critical electrica
. Contai | bl applications, including control
ontains no replaceable panels, security systems,
parts or items that require measurement systems
periodic maintenance lab equipment and other
e Alarm contact available point-of-use applications.
AEGIS Summary
Specifications PH PV CF CN
Voltage 120/240 Vac 120/240 Vac 120/240 Vac 120/240 Vac
24/48 Vdc 24/48 Vdc
Current range 3-20A 1-5A 10-60A 30A
DIN mounting Yes Yes Yes @ No
UL 1283 5th Edition & UL 1449 3rd Edition Yes Yes Yes @ Yes @
Filtering Yes Yes Yes No
EMI/RF filtering attenuation at 100 kHz 75dB 50dB 40 dB N/A
Lto G, Lto N & N to G protection modes Yes Yes Yes Yes
Peak kA per phase / mode 60/30 40/20 80/40 80/40
UL nominal discharge current (1)) 5kA 5kA 5kA 5kA
UL voltage protection rating (VPR) L-G / L-N ® 330/400 330/400 500/500 500/500
Short-circuit current rating (SCCR) 5kA 5kA 10 kA 10 kA
Alarm contacts Yes No Yes @ No
Standard warranty / registered warranty (years) 10/15 10/15 5/10 5/10
Communication line protection (UL 497A) No No Yes @ No
AEGIS PH and PV Series Hybrid Powerline Filters
Three-Wire Design has Normal and Common Mode Protection (L-N, L-G, N-G)
Primary High Series High Secondary Status Optional
Surge Frequency Blocking  Performance Surge Indicator ~ Form C
Protection Capacitor Inductors  Tracking Filter Protection Lights Contacts ®
S vV v vy
Input Power
Output
® Normal Normal | | LED
L Mode Mode L
NQ)— - N
Common Common
G CD_ Mode Mode ® G

Notes
@ Optional on 10A and 30A models only.
@ 120 Vac models only.

® Ratings shown for 120 Vac models, other voltages listed in Technical Data.

@ Qptional on 30A and 60A models only.
® Available on the PH Series only.

V3-T2-26
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Surge Protection and Power Conditioning

Standards and Certifications
e UL 1449 Third Edition
e UL 1283 Fifth Edition

. EIN * Built in an 1SO® 9001
N facility

[T

e Designed and tested in
accordance with:

° |EEE® C62.41.1

AEGIS Products
° |EEE C62.41.2
* |EEE C62.43-2005
* |EEE C62.45-2002
* |EEE C62.48-2005
IEEE C62.62-2010
Catalog Number Selection
AEGIS
Product
Family/OEM
AG Protection/Filtering Voltage Amperage Options
PH = Premium hybrid 120 =120 Vac 03=3A DIN mount standard
protection with filtering 240 = 240 Vac 05=5A
10="10A
15=15A
20 =20A
PV = Premium protection 120 =120 Vac 01=1A DIN mount standard
with filtering 240 = 240 Vac 03=3A
05=5A
CF = Critical protection 120 =120 Vac 10=10A DIN = DIN mount ®
with filtering 240 = 240 Vac 30=30A CP = Compact®
024 =24 Vdc 60 = 60A RJ = Telcom protection
048 =48 Vdc and Form C status
contacts ®
CN = Critical protection 120 =120 Vac 30=30A
without filtering 240 = 240 Vac
024 =24 Vdc
048 =48 Vdc
Notes

@ Only available for 10A CF version.
@ Qnly available for 10A, 120V CF version.
® Only available for 30A and 60A CF version.
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2.1

Surge Protection and Power Conditioning

Technical Data and Specifications

AEGIS PH and PV

SPD, Power Conditioning, PF Capacitors and Harmonic Filters

PH 120 Vac PH 240 Vac PV 120 Vac PV 240 Vac

Specifications 3,5,10, 15, 20A 3,5,10,15,20A 1,3,5A 1,3,5A
DIN mounting Yes Yes Yes Yes
UL 1283 5th Edition and UL 1449 3rd Edition Yes Yes Yes Yes
Filtering Yes Yes Yes Yes
EMI/RFI filtering attenuation at 100 kHz 75dB 75dB 50 dB 50 dB
-G, L-N and NG protection modes Yes Yes Yes Yes
Peak kA per phase/mode 60/30 60/30 40/20 40/20
UL nominal discharge current (1)) 5kA 5kA 5kA 5kA
UL voltage protection rating (VPR) L-G / L-N / N-G 330/400/330 600/700/600 330/400/330 600/700/600
Mcov 150 275 150 275
Short-circuit current rating (SCCR) 5kA 5kA 5kA 5kA
Alarm contacts Yes Yes No No
Standard warranty / registered warranty (years) 10/15 10/15 10/15 10/15
Communication line protection (UL 497A) No No No No
AEGIS CF

CF24Vvdc CF48Vdc CF 120 Vac CF 240 Vac
Specifications 10A 10A 10A 10A 10A 10A 30A 60A 10A 10A 30A 60A
DIN mounting Yes No Yes No Yes No Yes @ Yes @ Yes No No Yes ©
UL 1283 5th Edition and — — — — Yes Yes Yes Yes Yes — — —
UL 1449 3rd Edition
UL 1283 4th Edition — — — — — — — — — Yes Yes Yes
Filtering Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
EMI/RFI filtering attenuation 40dB 40dB 40dB  40dB  40dB 40dB 40dB 40dB 40dB 40dB  40dB  40dB
at 100 kHz
-G, L-N and N-G Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
protection modes
Peak kA per phase/mode 6/2 6/2 20/6 20/6 30/10 40/20 80/40 80/40 30/10 24/8 56/24  56/24
UL nominal discharge N/A N/A N/A N/A 3KkA 5kA 5kA 5 kA 3kA N/A N/A N/A
current (I,)
UL voltage protection rating N/A N/A N/A N/A 500/500/500  500/500/500  500/500/500  500/500/500 ~ 900/800/900  N/A N/A N/A
(VPR)L-G /L-N/N-G
MCcov 30 30 50 50 150 150 150 150 275 275 275 275
Short-circuit current 10 kA 10 kA 10kA  10kA 10 kA 10 kA 10 kA 10 kA 10 kA 10kA  10kA  10KkA
rating (SCCR)
Alarm contacts No No No No No No No No No No No No
Standard warranty / 5/10 5/10 5/10 5/10 5/10 5/10 5/10 5/10 5/10 5/10 5/10 5/10
registered warranty (years)
Communication line No No No No No No Yes @ Yes @ No No Yes®  Yes®

protection (UL 497A)

Note
@ Optional.

V3-T2-28
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SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Surge Protection and Power Conditioning

2.1

AEGIS CN
24Vdce 48 Vdc 120 Vac 240 Vac
Specifications 30A 30A 30A 30A
DIN mounting No No No No
UL 1283 5th Edition and UL 1449 3rd Edition — — Yes —
UL 1283 4th Edition — — — Yes
Filtering No No No No
EMI/RFI filtering attenuation at 100 kHz N/A N/A N/A N/A
-G, L-N and N-G protection modes Yes Yes Yes Yes
Peak kA per phase/mode 20/6 46/20 80/40 56/24
UL nominal discharge current (1)) N/A N/A 5kA N/A
UL voltage protection rating (VPR) L-G / L-N / N-G N/A N/A 500/500/500 N/A
MCcov 30 50 150 275
Short-circuit current rating (SCCR) 10 kA 10 kA 10 kA 10kA
Alarm contacts No No No No
Standard warranty / registered warranty (years) 5/10 5/10 5/10 5/10
Communication line protection (UL 497A) No No No No
Maximum EMI/RFI Attenuation —MIL-STD-220
Maximum
Attenuation
Model 10 kHz 100 kHz 1 MHz 10 MHz 100 MHz Frequency
AGPH120AG 30dB 74 dB 76 dB 37dB 36dB 101 dB at 0.5 MHz
AGPV120AG 27dB 56 dB 55 dB 36dB 28dB 66 dB at 0.085 MHz
AGCF12010-CP 16 dB 35dB 62 dB 40dB 50 dB 68 dB at 1.25 MHz
AGCF12010-DIN 16 dB 35dB 56 dB 29dB 51dB 66 dB at 0.7 MHz
AGCF12010 17dB 35dB 64 dB 33dB 51dB 64 dB at 1.0 MHz
AGCF12030 24dB 44 dB 58 dB 42 dB 53 dB 67 dB at 0.6 MHz
AGCF12060 20dB 48dB 53 dB 29dB 46 dB 69 dB at 0.4 MHz
Let-Through Voltages Based on IEEE Std. C62.62-2010 Testing Waveforms ®
AEGIS Series
Test Impulse AGPH120AG AGPV120AG AGCF12010 AGCF12010-DIN  AGCF12010-CP AGCF12030AGx  AGCF12060AGx  AGCN12030
|EEE Category A 25V 30V 150V 300V 300V 150V 9ov 400V
100 kHz ring wave
6000V, 200A
IEEE Category B 35V 40v 330V 400V 400V 330V 230V 500V
100 kHz ring wave
6000V, 500A
|EEE Category B 360V 370V 470V 480V 460V 460V 450V 460V

combination wave
6000V, 3000A
(UL 1449-3 VPR)

Note
@ All tests conducted on 120 Vac units.
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Surge Protection and Power Conditioning

Sag Ride-Through (SRT)

Sag Ride-Through (SRT)

Product Description

Eaton’s sag ride-through is
the first of its kind.

The SRT power conditioner
prevents expensive
electrical downtime. The
SRT represents Eaton's
state-of-the-art solution to
today's power conditioning
challenges.

The Problem—Voltage Sags
and Brownouts

The ability of a plant to
ride-through voltage sags
can have a significant
impact on operations and
competitiveness. In the
United States, voltage sags
cost billions of dollars in

lost production, interruption,
damaged materials, retooling
and scrap. In addition,

sags can cause: increased
operating costs, the need
for product reworks, safety
hazards, equipment damage
and/or failure, reduced
product quality, increased
clean-up, additional labor
costs, increased scrap
material and costs associated
with investigations into

the problem.

V3-T2-30

Today's industrial and large
commercial electricity
customers are becoming
more sensitive to power
disturbances and are
demanding better electric
quality. However, the quality
of power grids is not
significantly improving.
Customers still experience
power quality problems
that affect plant operations
and profitability.

Deep, Single-Phase Sag
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Definition of Voltage Sag

A voltage sag is a sudden,
momentary decrease in
supply voltage. It can last
from a cycle to several
seconds. Voltage sags are
most often caused by faults
on the electrical transmission
or distribution system. They
can be caused by lightning
strikes, animal contact,
starting of large motors

or an internal fault within

a customer’s facility.
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Electronic Voltage Regulator (EVR)

Depending on the proximity
to the fault, which can be
hundreds of miles away,

the voltage during the sag

is typically 40%-90% of
nominal utility voltage. The
operation of circuit breakers,
fuses and reclosers limits
most sags to less than

15 cycles.

Voltage sags are experienced
10 to 20 times more
frequently than complete
outages. However, voltage
sags are equally disruptive

to sensitive equipment.

Voltage Sags

. Fault occurs on
the transmission

or distribution

system

Generation

Transmission
Distribution

2. Creates a sag
event for all

Feeder
Breakers

users on the
system

End User
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Regularity of Voltage Sags

EPRI conducted a two-year
study of power quality levels
on distribution systems in the
United States. A variation
event was recorded every
time the voltage dropped
below 90% of the nominal.
The results are shown below.

A typical distribution system
customer experiences about
50 events per year when the
voltage drops below 90%,
and only about two events
per year when the voltage
drops below 30% of nominal.
The utility study concluded
that sags represented almost
all of the events experienced
at a typical facility.

Events per Year




Application Description

Industries and Applications
Affected by Sags

Key industries:

e Semi-conductor
manufacturers

e Communications

e Steel mills

e Petroleum and chemical
processing

e Health care

e Paper mills

e Automotives

e Textile

e Printing

e Plastics

e Other manufacturing

Equipment or processes:

e Manufacturing process
controllers

e Variable speed drives

e Robotics

e Motor conductor

e Telephone systems

e HID lighting

e HVAC controls

e Medical equipment

e Computers

Block Diagram of the SRT Active Voltage Conditioner

3-Phase Compensating

Voltage
3Ph Secondary 3Ph
-Phase A — -Fhase
Utility N ) =——=_ Injection Load
Supply Distribution | Primary Transformer Voltage

Transformer
——>—— | Bypass Circuit
SRT Input
| SRT Output
\‘\\ Jc} Voltage Source
+ N Inverter

Features, Benefits and Functions

Sag Correction Using the SRT

The SRT is a high
performance, inverter-
based voltage conditioning
device developed to provide
protection to sensitive loads
against commonly occurring
voltage sags.

The SRT monitors the
incoming supply voltage and
when it deviates from the
nominal voltage level, the
SRT achieves voltage
conditioning by injecting the
appropriate correction voltage
in series with the power
supply. The SRT provides an
extremely fast reaction time
and subcycle response to sag
events that would otherwise
cause loads to drop out.

The SRT is designed for low
voltage systems (600 to 208,
three-phase) and is also
offered in medium voltage
applications from up to 50
MVA. Installation is simple
and the SRT provides
customers with a new
solution to improve
productivity and reduce
downtime for sag related
problems.

The SRT meets the
stringent requirements

of the Semi-F47 standard;
a key requirement for SAG
correction in the semi-
conductor industry.

e Complete correction
of single-phase voltage
sags down to 63% for
30 seconds

e Partial correction of three-
phase sags down to 50%
for 30 seconds

e Correction of utility voltage
unbalance (from network
side of transformer)

e Attenuation of voltage
flicker
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Surge Protection and Power Conditioning

Continuous Regulation

The Sag Ride-Through is an
active voltage conditioner.
This means it will constantly
respond to voltage sags and
swells in the +/~10% range
with a regulated output in the
+/-1% range. The SRT can be
applied to the main service
entrance, at branch locations
or in front critical loads. The
SRT provides an outstanding
return on investment. It
delivers operation productivity
that is just not possible with
traditional tap switching or
ferroresonant technologies.
The SRT consists of a voltage
source inverter, bypass circuit
and an injection transformer
connected in series between
the incoming utility supply
and the load, as shown in
the figure below. For the
standard sag correcting
model, the injection
transformer consists of a
boost component. The SRT
monitors the incoming supply
voltage and when it deviates
from the nominal voltage
level the SRT inserts an
appropriate compensating
voltage using the IGBT
inverter and series injection
transformer. Energy is
sourced from the supply
during this time. This
regulates the load voltage

to its nominal value,

thus eliminating voltage
disturbances from the utility
supply affecting the load.

V3-T2-31
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SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Surge Protection and Power Conditioning

Catalog Number Selection

2 B

Load kVA, 30% Load kVA, 40%
0150 0600 1500 0150 0600 1500
0200 0800 2000 0225 0750 1800
0300 1000 2400 0300 0900
0400 1200 0450 1200
Notes

@ For 50 Hz international applications, consult factory.
@ Terminal cabinet required on all units 200 kVA and larger except when a bypass is required.

V3-T2-32

SRT2 1200 480 A A-TC

==

Options

Three-phase/three-wire

Blank = None

TC

= Terminal cabinet @

Voltage Frequency Correction
208 A=60Hz A =40% (+10/-40%)
480 B=50Hz® B =30% (+10/-30%)
600
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Surge Protection and Power Conditioning

Technical Data and Specifications

SRT Specifications

Description Specifications

Load Capacity

Capacity (kVA) 150 kVA to 50 MVA (as specified per model)

Displacement power factor of connected load 0-1, leading or lagging

Crest factor for rated kVA 2.0 at 100% of rated load for continuous operation (including up to 10% voltage correction)

Overload—30 seconds 150% with up to 10% of voltage correction

Input Supply

Nominal supply voltage 208/480/600V, 60 Hz three-phase, three-wire plus ground (higher system voltages supplied to requirement up to 36 kV)
Maximum supply voltage 110% of nominal supply voltage

Minimum three-phase supply voltage

Running 50% of nominal supply voltage
Starting ® 75% of nominal supply voltage
Minimum single-phase-to-ground supply voltage @
Running 25% of nominal supply voltage
Starting ® 63% of nominal supply voltage
Efficiency of system 98-99%
Output Supply
Nominal voltage (V) 208/480/600V, 60 Hz; three-phase, three-wire plus ground (higher system voltages supplied to requirement)
Three-phase balanced correction +30% for at least 30 seconds for 100% correction
Single-phase-to-ground correction @ +45% for at least 30 seconds; +10% continuous three-phase correction (all models). Consult factory for specialist correction requirements.
Voltage regulation +1% up to 10% continuous three-phase correction +2.5% at 30% three-phase correction
Response (to sag event) Initial sag correction applied within 1 ms, remainder over the next cycle
Response to swell event +1% up to a 10% continuous three-phase correction with initial swell correction applied within 1 ms, remainder over the next cycle
Bypass
Nominal power SRT rating (kVA)
Maximum overload capacity (in bypass):
For 10 minutes (%) 125
For 1 minute (%) 150
For 600 milliseconds (%) 700
For 100 milliseconds (%) 1000
Transfer time ®
Inverter to bypass (ms) <05
Bypass to inverter (ms) <40-750
Environmental
Operating temperature 32°F to 104°F (0 to 40°C); 122°F (50°C) maximum with 20% load derating
Cooling Forced ventilation
Capacity derating with elevation —1.2% every 100m above 1000m
Humidity <95%, noncondensing
Warranty 1 year
Notes

@ If SRT has tripped (offline) due to below threshold input voltages, it cannot be restarted until the system voltage is at least this % of the nominal.

@ Single-phase-to-ground fault occurring on the utility side of a delta-wye distribution transformer.

® The SRT provides continuous correction and only transitions to and from bypass when manually starting and stopping or under fault or overload conditions. The transition from bypass to inverter
takes up to 750 ms. The autoresettable bypass mode of operation includes an additional 5-second delay allowing time for the fault to clear.
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2 1 SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Surge Protection and Power Conditioning

n System Capacities

Load Capacity at Normal  Fault System System Dissipation Airflow
Model Number Voltage 480V (kVA) Capacity (kVA) Efficiency (%) (Worst Case) (kW) (mm3/min)
40% Correction
SRT20150480AA 150 40 97.55 38 18
SRT20225480AA 225 40 97.77 5.2 18
SRT20300480AA 300 40 98.00 6.1 18
SRT20450480AA 450 40 98.22 8.0 36
SRT20600480AA 600 40 98.44 98 36
SRT20750480AA 750 40 98.44 12.2 54
SRT20900480AA 900 40 98.55 132 54
SRT21200480AA 1200 40 98.55 18.1 72
SRT21500480AA 1500 50 98.77 20.22 90
SRT21800480AA 1800 50 98.88 211 108
30% Correction
SRT20150480AB 150 40 98.55 2.85 18
SRT20200480AB 200 40 98.55 3.80 18
SRT20300480AB 300 40 98.66 5.20 18
SRT20400480AB 400 40 98.88 6.10 18
SRT20600480AB 600 40 99.00 8.00 36
SRT20800480AB 800 40 99.11 9.80 36
SRT21000480AB 1000 40 9.1 12.20 54
SRT21200480AB 1200 40 99.33 13.20 54
SRT21500480AB 1500 40 99.22 18.10 72
SRT22000480AB 2000 50 99.33 20.20 90
SRT22400480AB 2400 50 99.44 2211 108
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Surge Protection and Power Conditioning

Dimensions
Approximate Dimensions in Inches (mm)

SRT2, SRT and SRTS

Cabinet Dimensions

Model Number Height Width Depth
SRT2 40% Correction

SRT20150480AA 85.00(2159.0) 64.00 (1625.6) 32.00(812.8)
SRT20225480AA 85.00(2159.0) 64.00 (1625.6) 32.00(812.8)
SRT20300480AA 85.00(2159.0) 64.00 (1625.6) 32.00(812.8)
SRT20450480AA 85.00(2159.0) 64.00 (1625.6) 32.00(812.8)
SRT20600480AA 85.00(2159.0) 64.00 (1625.6) 32.00(812.8)
SRT20750480AA 85.00(2159.0) 96.00 (2438.4) 96.00 (2438.4)
SRT20900480AA 85.00(2159.0) 96.00 (2438.4) 96.00 (2438.4)
SRT21200480AA 85.00(2159.0) 126.00 (3200.4) 96.00 (2438.4)
SRT21500480AA 85.00(2159.0) 126.00 (3200.4) 96.00 (2438.4)
SRT21800480AA 85.00(2159.0) 126.00 (3200.4) 96.00 (2438.4)
SRT2 30% Correction

SRT20150480AB 85.00(2159.0) 64.00 (1625.6) 32.00(812.8)
SRT20200480AB 85.00(2159.0) 64.00 (1625.6) 32.00(812.8)
SRT20300480AB 85.00(2159.0) 64.00 (1625.6) 32.00(812.8)
SRT20400480AB 85.00(2159.0) 64.00 (1625.6) 32.00(812.8)
SRT20600480AB 85.00(2159.0) 64.00 (1625.6) 32.00(812.8)
SRT20800480AB 85.00(2159.0) 64.00 (1625.6) 32.00(812.8)
SRT21000480AB 85.00(2159.0) 96.00 (2438.4) 32.00(812.8)
SRT21200480AB 85.00(2159.0) 96.00 (2438.4) 32.00(812.8)
SRT21500480AB 85.00(2159.0) 126.00 (3200.4) 96.00 (2438.4)
SRT22000480AB 85.00(2159.0) 126.00 (3200.4) 96.00 (2438.4)
SRT22400480AB 85.00(2159.0) 126.00 (3200.4) 96.00 (2438.4)
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Surge Protection and Power Conditioning

Electronic Voltage Regulator (EVR) Tap Changer

Electronic Voltage Regulator (EVR)

Product Description

Eaton’s Electronic Voltage
Regulator (EVR) is the ideal
solution for keeping your
facility and equipment up and
running during brownouts,
undervoltage conditions and
other power problems. The
EVR can significantly reduce
the costs of equipment
damage and downtime
when these situations occur.
The state-of-the-art design
provides rapid response time,
high efficiency, high inrush
current capability, and
operating advantages
exclusive to Eaton.

The EVR maintains a tightly
regulated output voltage by
automatically activating the
appropriate transformer tap
through a silicone controlled
rectifier (SCR). Tap changer
response time is initiated at
one cycle, ensuring rapid
and precise regulation.
Switching at zero current
enables noise reduction
during tap transitions.

V3-T2-36

Brownouts

In the United States, most
facilities have sufficient
voltage regulation. However,
in some U.S. locations and
many developing countries,
regulation problems occur
because of overstressed
utility distribution systems.

In some cases, due to the
excessive demand on the
utility system, voltage may
be below 10% of nominal
(-10%) during the day. This
condition is called a voltage
regulation or brownout.
Customers may notice dim
lights and reduced power.
During the evening, voltage
may rise above 10% of
nominal (+10%) because
large facilities and loads are
shut down. This shutdown
reduces the power demand
on the grid and results in a
voltage increase.

The IEEE defines voltage
regulation as overvoltage

or undervoltage. Voltage
regulation events last from

a few minutes to many
hours with voltage varying
by £20%. Long-term
regulation problems differ
from short duration sags and

dips, which are much deeper

voltage drops.
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The Solution

Prior to installing an expensive
solution, Eaton encourages
customers to monitor
incoming voltage to
determine if voltage
regulation is a problem.

The local utility may also be
able to provide information
on voltage expected at

the facility.

Using a meter, it can quickly
be determined if a voltage
regulation problem or
brownout condition exists.
The appropriate solution
would be an EVR. EVRs can
be installed at the service
entrance, branch panel or

at critical loads.

Eaton’'s EVR is a solid-state
tap changing power
conditioner designed to
protect against brownouts
and long duration voltage
regulation problems.

www.eaton.com
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V3-T2-37
V3-T2-37

Features and Benefits

Coordinated with standard
thermal-magnetic breakers
to allow motor starts
Optional 50 kA or 100 kA
per phase surge protection
Input frequency range
operation from 57-63 Hz
Integral manual rotary
maintenance bypass
switch standard on 50 to
500 kVA units and optional
on smaller units

Not affected by load power
factor. Can operate
effectively in low-load
applications due to “unique
leakage reactance”
technology

Fail-safe bypass circuit,
isolation transformer

and overtemperature
protection

Less than 1% THD

Optional Standard and
Premium metering to
monitor voltage, current,
frequency, power, energy,
PF with minimum

and maximum, and
communication capabilities
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Surge Protection and Power Conditioning

Catalog Number Selection

EVR XXX XXXX XXXX X

EVR
kVA Ratings and Dimensions
Weight | BTUs/ Dimensions in Inches (mm)
kVA Lbs hr Bypass | Metering (WxDxH)
010 | 440 1,025 Optional | No 30.20 x 22.20 x 29.00 (767.1 x 563.9 x 736.6)
010 | 520 1,205 Optional | Yes 44.20 x 22.20 x 29.00 (1122.7 x 563.9 x 736.6)
015 | 465 1,540 Optional | No 30.20 x 22.20 x 29.00 (767.1 x 563.9 x 736.6)
015 | 700 1,540 Optional | Yes 44.20x22.20 x 29.00 (1122.7 x 563.9 x 736.6)
025 | 700 2,560 Optional | Yes 44.20 x 22.20 x 29.00 (1122.7 x 563.9 x 736.6)
030 | 720 3,090 Optional | Yes 44.20x22.20 x 29.00 (1122.7 x 563.9 x 736.6)
045 | 950 4,600 Optional | Yes 44.30x 45.90 x 29.00 (1125.2 x 1165.9 x 736.6)
050 | 1,176 7,332 Yes Yes 66.00 x 29.00 x 35.50 (1676.4 x 736.6 x 901.7)
075 | 1575 9,514 Yes Yes 76.00 x 34.40 x 35.50 (1930.4 x 873.8 x 901.7)
100 | 2,014 11,833 | Yes Yes 76.00 x 34.40 x 35.50 (1930.4 x 873.8 x 901.7)
125 | 2,137 14,748 | Yes Yes 76.00 x 34.40 x 35.50 (1930.4 x 873.8 x 901.7)
150 | 2,240 17,698 | Yes Yes 76.00 x 34.40 x 35.50 (1930.4 x 873.8 x 901.7)
225 | 3,300 23,000 | Yes Yes 77.40 x 56.00 x 41.50 (1966.0 x 1422.4 x 1054.1)
300 | 4,000 30,750 | Yes Yes 77.40 x 56.00 x 41.50 (1966.0 x 1422.4 x 1054.1)
500 | 5,500 51,250 | Yes Yes 77.00 x 72.40 x 48.40 (1955.8 x 1839.0 x 1229.4)

]

Nominal Input
Voltage
(Delta Input:
LLLG)

208D = 208
240D = 240
400D = 400
480D = 480
600D =600

Technical Data and Specifications

EVR Specification (10 to 500 kVA)

Feature Description

Nominal Output
Voltage
(Wye Output:
L LLN,G)

208Y = 120/208
400Y = 230/400
480Y = 277/480
600Y = 347/600

—><

<
>
[><

2.1

Options

B =Bypass

switch @

M1 = Standard metering (IQ 130)
M2 = Premium metering (IQ 150)

Surge Protection

X=No
S=VYes

Frequency

A=60Hz
B =50 Hz

Technology Electronic tap changer

Input voltages 208-600V, three-phase (three-wire)

Input voltage range +10% to —23% of nominal rated input

Output voltage +3% of nominal
Response time 1/2 cycle
Frequency 60 Hz, +3%
Efficiency 97% typical

Line regulation

Output is 3% of nominal for input variations of +10% to —23% of nominal

Load regulation

Output is maintained within 3% of nominal from no load to full load

Correction time

Output will be corrected to within £3% of nominal in 1.5 cycles or less

Harmonic distortion

Less than 1.0% added to the output waveform under any dynamic linear loading conditions

presented to the line regulator

Noise attenuation
Common mode
Normal mode

146 dB

3 dB down at 1000 Hz, 40 dB/decade to below 50 dB with resistive load

Turn-on characteristics

When energized, voltage overshoot will be less than 5% of nominal for 1 cycle or less

Overload rating

1000% for 1 cycle and 200% for 10 seconds

Ambient rating

—10°t0 40°C

Monitoring

Three green LEDs (phase power on indication), one red LED (alert indication)

Surge protection (optional)

CVX 50 kA SPD device 50 kVA and below, CVX 100 kA SPD device 75 kVA and above

Input breaker

MCCB rated 125% of full rated current

Bypass switch

Normal and bypass selector

Metering (optional)

Standard metering (IQ 130}—voltage and current with minimum and maximum

Premium metering (IQ 150—voltage, current, frequency, power, energy, PF, with minimum

and maximum, communications capabilities

Warranty

1-year parts

Notes

@ Bypass is standard on 50 kVA and larger units and an option on 45 kVA and smaller units. The ‘B" is not included in the part number for

units 50 kVA and larger.

All weights are approximate. Monitor option includes main input circuit breaker.
Refer to PAD for pricing and availability.
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Power Factor Correction and Harmonic Filtering

Capacitor Cell With M12 Threaded Mounting Bolt, Washer, Nut
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Product Overview

Product Description

Eaton’s power factor
correction capacitors and
harmonic filters are an
essential part of modern
electric power systems.
Power factor correction
capacitors are the simplest
and most economical
means of increasing the
capacity of any power
system, minimizing energy
losses and correcting load
power factor. In addition,
power factor penalties can
be reduced and power quality
can be greatly enhanced.

V3-T2-38

There are several reasons

to correct poor power factor.
The first is to reduce or
eliminate a power factor
penalty charged by the utility.
Another reason is that your
existing transformer is, or
shortly will be, at full capacity
and installing power factor
correction capacitors can

be a very cost-effective
solution to installing a brand
new service. Depending on
the amount of power factor
correction (kVAR that needs
to be injected into the
electrical system to improve
the power factor) and the
dynamic nature of the load,
a fixed or switched capacitor
bank may be the best
solution.

Contents
Description
Product Overview

Product Selection .. ... ...
Dimensions ............
UNIPUMP ... ... ... ... .. ..
UNIPAK ...

Page

V3-T2-39
V3-T2-40
V3-T2-41
V3-T2-44

AUTOVAR 300 Automatic Power Factor Correction

Capacitor Systems. . .. ... ..

V3-T2-55

AUTOVAR 600 Automatic Power Factor Correction

Capacitor Systems. ... .....
AUTOVAR Filter—LV Automatic Harmonic Filter . .

V3-T2-58
V3-T2-63

Transient-Free Static Switching Power Factor

Correction Units. .. ........

V3-T2-67

Active-Harmonic Filter-Harmonic Correction Unit—

NEMA 1 Enclosure . .......

When capacity becomes a
problem, the choice of a
solution will be dependent
upon the size of the increase
needed. Like all power
quality solutions, there

are many factors that need
to be considered when
determining which solution
will be best to solve your
power factor problem.
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Harmonic Filtering

As the world becomes more
dependent on electric and
electronic equipment, the
likelihood that the negative
impact of harmonic distortion
increases dramatically. The
efficiency and productivity
gains from these increasingly
sophisticated pieces of
equipment have a negative
side effect...increased
harmonic distortion in the
power lines. The difficult
thing about harmonic
distortion is determining the
cause. Once this has been
determined, the solution
can be easy. Passive and
active harmonic filtering
equipment will mitigate
specific harmonic issues,
and correct poor power
factor as well.



SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Product Selection

1543PCRMA

Capacitor Cell Chart

Power Factor Correction and Harmonic Filtering

Harmonic Rated Capacitor Cell Chart

2.2

Voltage kVAR Part Number Voltage kVAR Part Number
240 1.5 643PCRMA 240 125 12X23PHRMA
240 2 8B43PCRMA 480 15.0 1543PHRMA
240 2.5 1043PCRMA 480 25.0 2543PHRMA
240 3 12X43PCRMA 600 12.3 12A63PHRMA
240 4 423PCRMA 600 14.7 14S63PHRMA
240 5 2043PCRMA 600 16.7 16S63PHRMA
240 6.3 6B23PCRMA Note

240 75 7X23PCRMA kVAR rating standard. NEMA KVAR tolerance is +15% to 0%. Part number shown is for
240 83 8B23PCAMA (g on S aher votagea gt erminls o Stardar. For dmencions angworghts, -
240 10 1023PCRMA see following page.

240 12.5 12X23PCRMA

240 15 1523PCRMA

240 16.7 16S23PCRMA

240 175 17X23PCRMA

480 1.5 1X43PCRMA

480 2 243PCRMA

480 25 2X43PCRMA

480 3 343PCRMA

480 4 443PCRMA

480 5 543PCRMA

480 6 643PCRMA

480 75 7X43PCRMA

480 8.3 8B43PCRMA

480 9 943PCRMA

480 10 1043PCRMA

480 12.5 12X43PCRMA

480 15 1543PCRMA

480 18 1843PCRMA

480 20 2043PCRMA

480 25 2543PCRMA

480 30 3043PCRMA

600 5 563PCRMA

600 75 7X63PCRMA

600 10 1063PCRMA

600 12.5 12X63PCRMA

600 15 1563PCRMA

600 175 2063PCRMA

600 20 2563PCRMA
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Power Factor Correction and Harmonic Filtering

Dimensions
Approximate Dimensions in Inches (mm)

Capacitor Cell Chart

Harmonic Rated Capacitor Cell Chart

Part Number Depth Height Weight in Lbs (kg) Part Number Depth Height Weight in Lbs (kg)
643PCRMA 310(78.) 7.90(200.7) 1105 12X23PHRMA 350(88.9) 15.30 (388.6) 33(1.5)
8B43PCRMA 310(787) 9.40(238.8) 13(06) 1543PHRMA 350(88.9) 12.30 (312.4) 2601.2)
1043PCRMA 310(787) 9.40(238.8) 13(056) 2543PHRMA 350(88.9) 15.30 (388.6) 33(15)
12X43PCRMA 350(88.9) 9.40(238.8) 18(08) 12A63PHRMA 350(88.9) 12.30 (312.4) 2601.2)
423PCRMA 310(78.7) 7.90(200.7) 11(05) 14S63PHRMA 350(88.9) 15.30(388.6) 33(15)
2043PCRMA 350(88.9) 1230(312.4) 26(1.2) 16S63PHRMA 350(88.9) 15.30(388.6) 33(15)
6B23PCRMA 310(78.7) 9.40(238.8) 13(056)

7X23PCRMA 310(78.7) 9.40(238.8) 13(056) Capacitor Cell

8B23PCRMA 350(88.9) 9.40(238.8) 18(08) _

1023PCRMA 350(88.9) 940(238.8) 13(056) i

12X23PCRMA 350(83.9) 1230(312.4) 26(12)

1523PCRMA 350(88.9) 1230(312.4) 26(12) !

16523PCRMA 350(88.9) 15.30(388.6) 33(15) \

17X23PCRMA 350(88.9) 15.30(388.6) 33(15) \

1X43PCRMA 210(533) 500(127.0) 07(03) Height \

243PCRMA 250(63.5) 550(139.7) 09(04) \

2X43PCRMA 250(63.5) 550(139.7) 09(04) ‘

343PCRMA 250(63.5) 550(139.7) 09(04) |

443PCRMA 250(63.5) 6.50(165.1) 09(04) w

543PCRMA 250(63.5) 650 (165.1) 09(04) '

643PCRMA 310(78.7) 790(200.7) 11(05) i\ M12

7X43PCRMA 310(78.7) 790(200.7) 11(05) 1641 aD

8B43PCRMA 310(787) 9.40(238.8) 13(056) ‘

943PCRMA 310(787) 9.40(233.8) 13(056)

1043PCRMA 310(787) 9.40(238.8) 13(056) T

12X43PCRMA 350(88.9) 9.40(238.8) 18(08) Depth

1543PCRMA 350(88.9) 9.40(238.8) 18(08) l

1843PCRMA 350(88.9) 1230(312.4) 26(1.2)

2043PCRMA 350(88.9) 1230(312.4) 26(1.2)

2543PCRMA 350(88.9) 1230(312.4) 26(1.2)

3043PCRMA 350(88.9) 15.30(388.6) 33(15)

563PCRMA 310(78.7) 9.40(238.8) 13(056)

7X63PCRMA 310(78.7) 9.40(238.8) 13(056)

1063PCRMA 310(787) 9.40(233.8) 13(056)

12X63PCRMA 350(83.9) 9.40(238.8) 18(08)

1563PCRMA 350(83.9) 1230(312.4) 26(12)

2063PCRMA 350(88.9) 12.30(312.4) 26(12)

2563PCRMA 350(88.9) 15.30(388.6) 33(15)
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Power Factor Correction and Harmonic Filtering

UNIPUMP Contents
Description Page
Product Overview. . . ....................... V3-T2-38
UNIPUMP
Product Selection . ...................... V3-T2-42
Dimensions ........ ... ... ... . V3-T2-43
UNIPAK. .. V3-T2-44
AUTOVAR 300 Automatic Power Factor Correction
Capacitor Systems. . ...................... V3-T2-55
AUTOVAR 600 Automatic Power Factor Correction
Capacitor Systems. . ........... ... ... ... V3-T2-58
AUTOVAR Filter—LV Automatic Harmonic Filter . . V3-T2-63
Transient-Free Static Switching Power Factor
Correction Units. . . ....................... V3-T2-67
Active-Harmonic Filter-Harmonic Correction Unit—
NEMA 1 Enclosure ....................... V3-T2-71
UNIPUMP
Product Description Features, Benefits and Functions
Non-fused capacitors for i . B . -
outdoor irrigation and oil field Configuration * Design: Self-healing ¢ Ceramic discharge

metallized high crystalline resistors: Reduce residual

installations. e Quter case: Heavy, No. 14

e Designed expressly for
outdoor pumping
applications

e Pole or wall mounting

e Small, light-weight
enclosure for easy
installation

e SO-WA type flexible cable
facilitates installation
(4-conductor)

e Gland-type weatherproof
bushings

e Strong outer case

Application Description

Outdoor irrigation and oil
and gas field pumping.

gauge steel finished with

durable powder coat finish.

Integral strap mounting

bracket with keyhole at top
for pole or wall installation.

No knockouts

Capacitor Cells

e Terminals: Insulated
finger-safe terminals rated
for 3 kVAC withstand

¢ Dielectric fill: Dry-type
cells use soft organic
polymer resin—Resinol

e Eliminates potential for
corona/partial discharge/
electrochemical oxidation

e Excellent heat dissipation

e Flash point: +444°F
(+229°C)

e Fire point: +840°F
(+449°C)

polypropylene with ramp
metallization film. Total
losses less than 0.45 watt
per kVAR. (Dielectric
losses less than 0.2 watt
per kVAR)

Ramp metallization:
Provides thicker film at
higher current density
areas, allowing for reduced
internal losses, lower
operating temperatures
and longer life expectancy.
Also prevents chain
reaction breakdown by
limiting propagation of
film vaporization

Pressure sensitive
interrupter: Built-in, three-
phase pop-up interrupter
design. UL recognized.
Removes capacitor from
line before internal
pressure can cause case
rupture. Bulged capacitor
cell top provides easy
visual indication of
interrupter operation

Volume 3—Power Distribution and Control Assemblies CA08100004E—April 2014

voltage to less than 50 volts
within one minute of
de-energization. Selected
for 20-year nominal life.
Exceeds NEC requirements

e Capacitor operating
temperature: -40°F
(-40°C) to +115°F (+46°C)

e Case: Weatherproof
aluminum housing

e Warranty: The longest
in the industry—five full
years of warranty on
capacitor cells

Standards and Certifications
e UL and CSA listed

WE

www.eaton.com V3-T2-41
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SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Power Factor Correction and Harmonic Filtering

Product Selection

n UNIPUMP

V3-T2-42

UNIPUMP

Rated Case Cable Shipping Weight Catalog
kVAR Current Size Size in Lbs (kg) Number
240 Vac
2 4.8 AA 14.0 10.0(4.5) 223JMR
25 6.0 AA 14.0 10.0(4.5) 2X23JMR
3 72 AA 14.0 10.0(4.5) 323JMR
4 9.6 AA 14.0 11.0(5.0) 423JMR
5 12.0 AA 14.0 11.0(5.0) 523JMR
6 144 BB 12.0 15.0(6.8) 623JMR
75 18.0 BB 12.0 15.0(6.8) 7X23JMR
480 Vac
2 24 AA 14.0 10.4(4.7) 243JMR
25 3.0 AA 14.0 10.4(4.7) 2X43JMR
3 3.6 AA 14.0 10.4(4.7) 343JMR
4 4.8 AA 14.0 10.4(4.7) 443JMR
5 6.0 AA 14.0 10.4(4.7) 543JMR
6 72 AA 14.0 10.6(4.8) 643JMR
75 9.0 AA 14.0 106 (4.8) 7X43JMR
10 12.0 AA 14.0 10.8(4.9) 1043JMR
125 15.0 BB 12.0 15.0(6.8) 12X43JMR
15 18.0 BB 12.0 15.0(6.8) 1543JMR
175 21.0 BB 8.0 15.8(7.2) 17X43JMR
20 24.0 BB 8.0 16.8(7.6) 2043JMR
25 30.0 BB 8.0 16.8(7.6) 2543JMR
600 Vac
5 49 AA 14.0 10.8(4.9) 563JMR
75 74 AA 14.0 10.8(4.9) 7X63JMR
10 9.8 AA 14.0 10.8(4.9) 1063JMR
125 123 AA 12.0 15.0(6.8) 12X63JMR
15 147 BB 12.0 15.8(7.2) 1563JMR
175 172 BB 8.0 16.8(7.6) 17X63JMR
20 19.6 BB 8.0 16.8(7.6) 2063JMR
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SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Dimensions
Approximate Dimensions in Inches (mm)

UNIPUMP
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Power Factor Correction and Harmonic Filtering

UNIPUMP Dimension Chart

2.2

Size Code A B c D
AA 11.00(279.4) 14.20(360.7) 12.60(320.0) 13.20(335.3)
BB 14.00 (355.6) 17.10 (434.3) 15.50 (393.7) 16.10 (408.9)
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Power Factor Correction and Harmonic Filtering

UNIPAK

UNIPAK

Product Description

UNIPAK Filter—

Harmonic Filtering
Harmonic filter systems for
low voltage, heavy-duty
applications.

V3-T2-44

Reduce harmonics and
correct power factor
Tuned for maximum
efficiency in reducing
harmonic currents
associated with nonlinear
load environments (such as
VFDs)

Two-enclosure design
isolates capacitors from
high-temperature operating
reactors, and allows for
flexible installation

Twenty-year life design

Five-year cell warranty/one-
year reactor warranty
Three-phase cell capacitor
construction. Three-phase
interrupter system

Harmonic Rated Capacitor Cells

e Standard voltage rated
capacitor cells designed for
higher dielectric strength
and with added ability to
withstand stress caused
by dv/dt voltage transients
caused by harmonics

e Better suited for harmonic
applications than higher
voltage rated cells

UNIPAK with Harmonic Rated

Capacitor Cells

e Standard capacitor
systems using harmonic
rated capacitor cells

e For use in moderate
harmonic environments
where engineering
supervision allows in place
of harmonic filter designs

e Provides future conversion
capability into a harmonic
filter design due to facility
growth or increased
nonlinear load levels
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Designed for power factor

UNIPAK with Optional Air Filter
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correction in plants
experiencing harmonics
problems due to high
amounts of nonlinear loads.



Features, Benefits and Functions

e Five-year warranty
on capacitor cells

e Designed for heavy-duty
applications

e Twenty-year life design

e Indoor/outdoor service

e Wall (up to 180 kVAR)
and floormounted
units available

e Fuse protection standard

e Blown-fuse indicating
lights standard

e Quick lead-times
e Harmonic filters available

e Slim profile allows reduced
footprint, conserving
valuable floor space

* New capacitor
configuration leads
to cooler operating
conditions, extending
capacitor life

Configuration

e Quter case: Heavy, No. 14
gauge steel finished with
durable powder coat finish.
Wall mounting flanges
and floor mounting feet.
Elimination of knockouts
permits indoor/outdoor
use. Manufactured to
NEMA requirements 1,
3R and 12

e Elevated floor mounting
feet allow access for
easy maintenance

Note: NEMA 12 enclosure

standard for enclosure sizes
A1 to C1.

Power Factor Correction and Harmonic Filtering

Cover: "l shaped
gasketed cover with
multiple fasteners provides
front opening for ease of
installation and service
Ground terminal:
Furnished inside case

Power terminal lugs:
Large size provided for
easy connection

Fusing:

* Size Code A1: Three
midget-type fuses
with 100,000 ampere
interrupting capacity

* Size Code A2 and
larger: Three slotted-
blade type fuses with
200,000 ampere
interrupting capacity;
Fuses mounted on
stand-off bushings or
fuse blocks; solderless
connectors for easy
hookup of incoming line
conductors

* Fuse indicating lights:
Red, neon blown-fuse
indicating lights are
protected by transparent
weatherproof guard

Options:
¢ No fuses

* Air filters for units
with enclosure
sizes C2, D1 and E1

Capacitor cells
e Terminals: Insulated finger

safe terminals rated for 3
kVAC withstand
Dielectric fill: Dry-type
cells use soft organic
polymer resin—Resinol

* Eliminates potential for
corona/partial discharge/
electrochemical
oxidation

° Excellent heat
dissipation

e Flash point: +444°F
(+229°C)

e Fire point: +840°F
(+449°C)

Design: Self-healing
metallized high crystalline
polypropylene with ramp
metallization film. Total
losses less than 0.45 watt
per kVAR. (Dielectric
losses less than 0.2 watt
per kVAR)

Ramp metallization:
Provides thicker film at
higher current density
areas, allowing for reduced
internal losses, lower
operating temperatures
and longer life expectancy.
Also prevents chain
reaction breakdown by
limiting propagation of
film vaporization

Pressure sensitive
interrupter: Built-in, three-
phase pop-up interrupter
design. UL recognized.
Removes capacitor from
line before internal
pressure can cause case
rupture. Bulged capacitor
cell top provides easy
visual indication of
interrupter operation

Ceramic discharge
resistors: Reduce residual
voltage to less than 50 volts
within one minute of
de-energization. Selected
for 20-year nominal life.
Exceeds NEC requirements

Volume 3—Power Distribution and Control Assemblies CA08100004E—April 2014 www.eaton.com

e Capacitor operating
temperature: -40°F (-40°C)
to +115°F (+46°C)

e Case: Weatherproof
aluminum housing

e Warranty: The longest
in the industry—five full
years of warranty on
capacitor cells

Reactors

e Tuning: Tuned to 4.7
harmonic order

¢ Detuning: Reactor
designs can be detuned
upon request to 4.2nd to
protect capacitors against
alternate harmonics

e Construction: 100%
copper windings for cool
operating temperatures;
designed operating
temperature rise less
than 80°C. Open frame
construction with 220°C
insulation system

¢ Thermal sensors: One
per phase, self-resetting
thermistors provide
reactor overtemperature
protection and indication

¢ Reactor indicating light:
Thermal overload indicating
light activates when
reactor temperature
reaches 180°C

e Warranty: One-year
replacement of reactors

Standards and Certifications
e UL and CSA listed

WE

Listed

V3-T2-45
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Power Factor Correction and Harmonic Filtering

Product Selection

n UNIPAK Low Voltage Fixed Capacitor Banks

UNIPAK 240 Vac UNIPAK
Rated Shipping Weight Part

kVAR Current Enclosure in Lbs (kg) Number
1 24 Al 18(8) 123PMURF
15 3.6 Al 18(8) 1X23PMURF
2 48 Al 19(9) 223PMURF
25 6 Al 19(9) 2X23PMURF
3 7.2 Al 19(9) 323PMURF
4 9.6 Al 20(9) 423PMURF
5 12 A2 29(13) 523PMURF
6 14.4 A2 29(13) 623PMURF
75 18 A2 30(14) 7X23PMURF
8 19.2 A2 31(14) 823PMURF
10 24 A2 31(14) 1023PMURF
125 30 A2 32(14) 12X23PMURF
15 36 A2 33(15) 1523PMURF
175 42 B1 44 (20) 17X23PMURF
20 48 B1 45(20) 2023PMURF
225 54 B1 46 (21) 22X23PMURF
25 60 B1 46 (21) 2523PMURF
30 72 B1 47 (21) 3023PMURF
325 78 B1 47 (22) 32X23PMURF
35 84 B1 48(22) 3523PMURF
40 96 C1 64(29) 4023PMURF
425 102 C1 65(30) 42X23PMURF
45 108 C1 66 (30) 4523PMURF
50 120 C1 68(31) 5023PMURF
60 144 C1 69(31) 6023PMURF
70 168 c2 99 (45) 7023PMURF
75 180 c2 100 (46) 7523PMURF
80 192 C2 101 (46) 8023PMURF
90 216 C2 103 (47) 9023PMURF
100 240 C2 104 (47) 10023PMURF
120 288 D1 133 (60) 12023PMURF
140 336 D1 137 (62) 14023PMURF
150 360 D1 140 (64) 15023PMURF
160 384 E1 175(80) 16023PMURF
180 432 E1 182(83) 18023PMURF
200 480 E1 189(86) 20023PMURF

Notes

Multiply the 240 Vac kVAR rating by 0.75 to calculate the kVAR value at 208 Vac.

Fused with blown-fuse indication available standard. Non-fused and no lights also available—please consult the factory.
Other ratings available, consult factory.

For dimensional information, refer to Page V3-T2-53.

Part Numbers:

PMURF—three fuses + three lights

PMURN—non-fused
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Power Factor Correction and Harmonic Filtering

UNIPAK | 480 Vac UNIPAK
Rated Shipping Weight Part

kVAR Enclosure Current in Lbs (kg) Number
1.5 Al 18 17(8) 1X43PMURF
2 Al 24 18(8) 243PMURF
25 Al 3 18(8) 2X43PMURF
3 Al 36 19(9) 343PMURF
4 Al 48 19(9) 443PMURF
5 Al 6 19(9) 543PMURF
6 Al 72 19(9) 643PMURF
7.5 Al 9 20(9) 7X43PMURF
8 Al 9.6 20(9) 843PMURF
9 Al 108 20(9) 943PMURF
10 Al 12 20(9) 1043PMURF
12.5 A2 15 29(13) 12X43PMURF
15 A2 18 29(13) 1543PMURF
17.5 A2 21 30(14) 17X43PMURF
20 A2 24 31(14) 2043PMURF
225 B1 27 44(20) 22X43PMURF
25 A2 30 32(19) 2543PMURF
275 B1 33 44.(20) 27X43PMURF
30 B1 36 44.(20) 3043PMURF
325 B1 39 45(20) 32X43PMURF
35 B1 42 45(20) 3543PMURF
375 B1 45 46 (21) 37X43PMURF
40 B1 48 46 (21) 4043PMURF
425 B1 51 47 (21) 42X43PMURF
45 B1 54 47(22) 4543PMURF
50 B1 60 48(22) 5043PMURF
55 B1 66 48(22) 5543PMURF
60 B1 72 48(22) 6043PMURF
65 C1 78 64(29) 6543PMURF
70 C1 84 65(30) 7043PMURF
75 C1 0 65(30) 7543PMURF
80 C1 9% 66 (30) 8043PMURF
85 C1 102 68 (31) 8543PMURF
90 C1 108 68 (31) 9043PMURF
100 C1 120 68(31) 10043PMURF
120 C1 144 68(31) 12043PMURF
125 C2 150 99 (45) 12543PMURF
140 C2 168 100 (46) 14043PMURF
150 C2 180 101 (46) 15043PMURF
160 C2 192 103 (47) 16043PMURF
180 C2 216 104 (47) 18043PMURF

Notes

Fused with blown-fuse indication available standard.

Non-fused and no lights also available—please consult the factory.
Other ratings available, consult factory.

For dimensional information, refer to Page V3-T2-53.

Part Number
PMURF—three fuses + three lights
PMURN—non-fused
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Power Factor Correction and Harmonic Filtering

UNIPAK | 480 Vac UNIPAK, continued
Rated Shipping Weight Part
kVAR Enclosure Current in Lbs (kg) Number
200 D1 240 137 (62) 20043PMURF
225 D1 270 140 (64) 22543PMURF
250 E1 300 170(77) 25043PMURF
300 E1 360 175(80) 30043PMURF
350 E1 420 182(83) 35043PMURF
400 E1 480 189(86) 40043PMURF

Notes

Fused with blown-fuse indication available standard.

Non-fused and no lights also available—please consult the factory.
Other ratings available, consult factory.

For dimensional information, refer to Page V3-T2-53.

Part Number
PMURF—three fuses + three lights
PMURN—non-fused
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Power Factor Correction and Harmonic Filtering

uniPAkK 600 Vac UNIPAK
Rated Shipping Weight Part

kVAR Enclosure Current in Lbs (kg) Number
5 Al 49 19(9) 563PMURF
7.5 Al 74 19(9) 7X63PMURF
10 Al 9.8 20(9) 1063PMURF
125 Al 12.3 20(9) 12X63PMURF
15 A2 14.7 29(13) 1563PMURF
175 A2 17.2 29(13) 17X63PMURF
20 A2 19.6 30(14) 2063PMURF
22.5 B1 22.1 44.(20) 22X63PMURF
25 A2 245 31(14) 2563PMURF
215 B1 21.0 44 (20) 27X63PMURF
30 B1 294 45(20) 3063PMURF
325 B1 319 45(20) 32X63PMURF
35 B1 34.3 46 (21) 3563PMURF
375 B1 36.8 46 (21) 37X63PMURF
40 B1 39.2 47 (21) 4063PMURF
425 B1 a7 47 (22) 42X63PMURF
45 B1 441 48(22) 4563PMURF
50 B1 49.0 48 (22) 5063PMURF
55 C1 53.9 64 (29) 5563PMURF
60 C1 58.8 64 (29) 6063PMURF
65 C1 63.7 65 (30) 6563PMURF
70 C1 68.6 65(30) 7063PMURF
75 C1 735 66 (30) 7563PMURF
80 C1 784 68 (31) 8063PMURF
85 C1 83.3 68 (31) 8563PMURF
90 C1 88.2 68 (31) 9063PMURF
100 C1 98.0 68(31) 10063PMURF
120 C2 1176 99 (45) 12063PMURF
125 C2 1225 100 (46) 12563PMURF
140 C2 137.2 101 (46) 14063PMURF
150 C2 147.0 103 (47) 15063PMURF
160 D1 156.8 135(61) 16063PMURF
180 D1 176.4 137(62) 18063PMURF
200 D1 196.0 140 (64) 20063PMURF
225 D1 2205 143 (65) 22563PMURF
250 E1 245.0 170(77) 25063PMURF
300 E1 294.0 175(80) 30063PMURF
350 E1 343.0 182(83) 35063PMURF
400 E1 392.0 189 (86) 40063PMURF

Notes

Fused with blown-fuse indication available standard. Non-fused and no lights also available—please consult the factory
Other ratings available, consult factory

For dimensional information, refer to Page V3-T2-53.

Part Numbers:

PMURF—three fuses + three lights

PMURN—non-fused
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UNIPAK—with Harmonic Cells

n Harmonic cells _ Low Voltage Fixed Capacitor Systems with Harmonic Cells
Rated Case Shipping Weight Catalog

kVAR Current Size in Lbs (kg) Number
240V

15 36 B1 38.4(17) 1523HURF
25 60 B1 38.4(17) 2523HURF
30 72 C1 55.2(25) 3023HURF
50 120 C1 57.6 (26) 5023HURF
60 144 C2 100.8 (46) 6023HURF
75 180 C2 104.4(47) 7523HURF
100 240 D1 136.8(62) 10023HURF
125 300 E1 189.6 (86) 12523HURF
480V

15 18 A2 25.2(11) 1543HURF
25 30 B1 37.2(17) 2543HURF
30 36 B1 38.4(17) 3043HURF
50 60 B1 39.6 (18) 5043HURF
60 72 C1 52.8(24) 6043HURF
75 90 C1 55.2 (25) 7543HURF
100 120 C1 57.6 (26) 10043HURF
125 150 C2 100.8 (46) 12543HURF
150 180 C2 104.4 (47) 15043HURF
200 240 D1 136.8(62) 20043HURF
250 300 E1 186.0(84) 25043HURF
300 360 E1 189.6 (86) 30043HURF
600V

15 14.7 B1 37.2(17) 1563HURF
25 245 B1 38.4(17) 2563HURF
30 29.4 B1 396 (18) 3063HURF
50 49 C1 55.2 (25) 5063HURF
60 58.8 C1 57.6 (26) 6063HURF
75 73.5 C2 100.8 (46) 7563HURF
100 98 C2 104.4 (47) 10063HURF
125 122.5 D1 136.8(62) 12563HURF
150 147 D1 136.8(62) 15063HURF
200 196 E1 186.0 (84) 20063HURF
250 245 E1 189.6 (86) 25063HURF
Notes

Fused with blown-fuse indication standard.
Other ratings available, consult factory.
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UNIPAK Low Voltage Fixed Harmonic Filters

Harmonic Filters

Power Factor Correction and Harmonic Filtering

Fixed UNIPAK Harmonic Filters

2.2

React R Combined
Rated Case Shipping Weight Cahinet Shipping Weight Shipping Weight Catalog
kVAR Current Size in Lbs (kg) Case Size in Lbs (kg) in Lbs (kg) Number
240V
15 36 B1 48.4(22.0) R 90.0(40.9) 138.4(62.8) 15232HMURF
25 60 B1 48.4(22.0) R 105.0 (47.7) 153.4(69.6) 25232HMURF
30 72 C1 65.2(29.6) R 110.0(49.9) 175.2(79.5) 30232HMURF
50 120 C1 67.6(30.7) R 130.0(59.0) 197.6(89.7) 50232HMURF
60 144 C2 110.8(50.3) R 160.0(72.6) 270.8(122.9) 60232HMURF
75 180 C2 114.4(51.9) R 185.0(84.0) 299.4(135.9) 75232HMURF
100 240 D1 146.8(66.6) R 240.0(109.0) 386.8(175.6) 100232HMURF
125 300 E1 199.6 (90.6) S 280.0(127.1) 4796 (217.7) 125232HMURF
150 360 E1 220.0(99.9) S 280.0(127.1) 500.0(227.0) 150232HMURF
480V
15 18 A2 35.2(16.0) R 90.0(40.9) 125.2 (56.8) 15432HMURF
25 30 B1 47.2(21.4) R 105.0 (47.7) 152.2(69.1) 25432HMURF
30 36 B1 48.4(22.0) R 110.0(49.9) 158.4(71.9) 30432HMURF
50 60 B1 49.6(22.5) R 130.0(59.0) 179.6(81.5) 50432HMURF
60 72 C1 62.8(28.5) R 160.0(72.6) 222.8(101.2) 60432HMURF
75 90 C1 65.2(29.6) R 185.0 (84.0) 250.2(113.6) 75432HMURF
100 120 C1 67.6(30.7) R 240.0(108.0) 307.6(139.7) 100432HMURF
125 150 C2 110.8(50.3) R 280.0(127.1) 390.8(177.4) 125432HMURF
150 180 C2 114.4(51.9) S 280.0(127.1) 394.4(179.1) 150432HMURF
200 240 D1 146.8 (66.6) S 330.0(149.8) 476.8(216.5) 200432HMURF
250 300 E1 196.0(89.0) T 570.0(258.8) 766.0 (347.8) 250432HMURF
300 360 E1 199.6 (90.6) T 575.0(261.1) 7746 (351.7) 300432HMURF
600V
15 14.7 B1 47.2(21.4) R 90.0(40.9) 137.2(62.3) 15632HMURF
25 245 B1 48.4(22.0) R 90.0(47.7) 153.4(69.6) 25632HMURF
30 294 B1 49.6(22.5) R 105.0(49.9) 159.6(72.5) 30632HMURF
50 49 C1 65.2(29.6) R 110.0(59.0) 195.2(88.6) 50632HMURF
60 58.8 C1 67.6(30.7) R 130.0(72.6) 227.6(103.3) 60632HMURF
75 735 C2 110.8(50.3) R 160.0 (84.0) 295.8(134.3) 75632HMURF
100 98 C2 114.4(51.9) R 185.0(109.0) 354.4(160.9) 100632HMURF
125 122.5 D1 146.8(66.6) S 240.0(127.1) 426.8(193.8) 125632HMURF
150 147 D1 146.8 (66.6) S 280.0(127.1) 426.8(193.8) 150632HMURF
200 196 E1 196.0(89.0) T 330.0(149.8) 526.0(238.8) 200632HMURF
250 245 E1 199.6 (90.6) T 570.0(258.8) 769.6 (349.4) 250632HMURF
Notes
Other ratings available, consult factory.
Fused with blown-fuse indication standard.
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Wiring Diagram

Filter Schematic with Wiring Interconnects

Power Lines from Disconnect

Lugs

Fuses

Reactor

Lugs
Interconnects (Provided by Customer) ©

Lugs

Capacitor Bank

Note
@ Refer to NEC.
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Dimensions

Approximate Dimensions in Inches (mm)

Reactor Cabinet

Power Factor Correction and Harmonic Filtering

Reactor Cabinet

2.2

W Case Size Height Width Depth
R 24.75(628.7) 20.00 (508.0) 18.13 (460.5)
: : S 25.00(635.0) 24.25(616.0) 20.25(514.4)
T 31.00(787.4) 25.00(635.0) 32.75(831.9)
3 L
Low Voltage Fixed Capacitor Banks and Fixed Harmonic Filters
Case A1, A2 Case B1
B —B
= =
g, i
o E ﬂ >?1 A g
(11.2)
* i * :
@0.44 X2
| S— — (11.2)°\ 1
- G 2
b 5 N .T.
i [ I f o -~ —>
D ° i T 2
! b
325 || [ 0044 v ¥
(82.6) (11.2) 250 3.95 @0.44 0
0.50 " “9'0 5) (82.6) (11.2) 7.50
3.25 (12.7) ’ 325 K 0.50 (190.5)
(82.6) . (82.6) 2 l
@ 1
H F H
F
= L=
o - . .
A 4 — S —t v v .
~—E—! —E—
UNIPAK Enclosures
Case Size A B D E F H L X1 X2 X3 Y z
Al 5.30(1346) 850(2159) 350(889)  3.80(%.5  10.60(269.2) 17.30(439.4) 6.80(172.7) 2.00(50.8) N/A N/A 770(1956)  7.20(182.9)
A2 6.00(152.4) 850(215.9) 5.60(142.2) 450(114.3) 13.30(337.8) 22.30(566.4) 6.80(172.7)  2.30(58.4) N/A N/A 7.70(195.6)  7.20(182.9)
B1 11.10(281.9) 10.10(256.5) 5.80(147.3) 9.60(243.8) 15.70(398.8) 25.30(642.6) 8.50(2159) 4.10(104.1)  450(114.3) N/A 9.30(236.2)  8.80(223.5)
Legend:
A =Total depth
B =Total width
D = Height of removable front cover
E = Depth of feet
F =Height of middle mounting hole in wall bracket
H = Total height
L = Width without feet and brackets
X = Depth between front and rear mounting holes in inches
Y = Width between floor mounting holes
Z = Width between wall bracket mounting holes
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Approximate Dimensions in Inches (mm)

Case C1, C2 Case D1, E1
- B > - B -
Y—>| |y -
]:' | Y l A
® P ox | s
004 g )
11.2 0044 4 -
{ }\% ¢ A 11.2) g — x+2 A
x3 J 5
'—'L = u !
-« L .
- z >
1 T s O - &
D
! | D
3.25 = []/99%% !
(82.6) .2 J 7.50 “
3.25 ] (190.5)
(82.6) (?ig} N H = = A
H r 0.50_‘
(12.7)
F
= = . : .
. .
] y |1 I
- E— e F—
UNIPAK Enclosures
Case
Size A B D E F H L X1 X2 X3 Y z
C1 1060(269.2) 12.10(307.3) 7.10(180.3) 9.10(231.1)  16.20(411.5) 26.30(668.0) 10.40(264.2) 3.40(86.4)  1.10(27.9)  360(91.4)  11.30(287.0) 10.70(2718)
2 12.00(304.8) 19.30(490.2) 16.90(429.3) 9.50(241.3) 16.30(414.0) 36.00(914.4) 17.70(4496) 3.00(762)  150(38.1)  3.80(96.5)  18.30(464.8) 18.00(457.2)
D1 16.80(426.7) 19.30(490.2) 16.90(429.3) 14.60(370.8) N/A 36.00(914.4) 17.70(4496) 5.10(1295) 240(61.0)  500(127.0) 18.30(464.8) N/A
E1 22.30(566.4) 24.40(619.8) 16.80(426.7) 19.50(495.3) N/A 36.00(914.4) 22.70(576.6) 6.50(165.1) 4.40(111.8) 500(127.0) 22.40(569.0) N/A
Legend:
A =Total depth
B = Total width

D = Height of removable front cover

E = Depth of feet

F =Height of middle mounting hole in wall bracket

H =Total height
L = Width without feet

and brackets

X = Depth between front and rear mounting holes in inches

Y = Width between floor mounting holes

Z = Width between wall bracket mounting holes

V3-T2-54
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Power Factor Correction and Harmonic Filtering

AUTOVAR 300

Contents
Description

Product Overview. . . .......................
UNIPUMP. ...
UNIPAK. ..
AUTOVAR 300 Automatic Power Factor Correction
Capacitor Systems
Product Selection
OptioNS . .o
Dimensions
AUTOVAR 600 Automatic Power Factor Correction
Capacitor Systems. .. ............. ...
AUTOVAR Filter—LV Automatic Harmonic Filter . .
Transient-Free Static Switching Power Factor
Correction Units. .. .......................
Active-Harmonic Filter-Harmonic Correction Unit—
NEMA 1 Enclosure

AUTOVAR 300 Automatic Power Factor Correction Capacitor Systems

Product Description

Automatically switched
power factor correction
systems for low voltage
applications.

e \Wallmount design is
ideal for minimum space
requirements

e Programmable to
automatically add/subtract
capacitor banks to maintain
preset target power factor

e Heavy-duty, three-phase
capacitor construction

e Five-year warranty of cells

Application Description

Service entrance power
factor correction installations
requiring precise
maintenance of target
power factor in a very

small footprint.

Features

Configuration

Cabinet: \Wall mounting 12
gauge steel with ANSI 61
gray, NEMA 1 (gasketed)

Power line interconnect:
Rugged, power distribution
block connection

Fusing: 200,000 ampere
interrupting capacity
provided on all three phases
of each bank. Blade-type
fuses mounted on insulator
stand-offs with blown-fuse
indicating lights
Blown-fuse lights: Blown-
fuse indicating lights for
each phase and stage
located on the door

Door interlock: Door
interlock automatically
disengages capacitors.
Power continues to be
provided to the unit until
the disconnect is open
Exhaust fans: Provide
ventilation. Dust filtering
included

Controller Contactor
e Digital display of power
factor and number of

energized banks

e Visual indication of °
insufficient kVAR to reach
target power factor

e |CD backlight display

e Capacitors disabled in
steps within 35 ms of main
power interruption

e Harmonic measurement
up to 19 harmonic and
alarm (THDV)

e Automatic detection and
correction of CT and phase
polarity

e Automatic detection of
connected steps

e Maximum 14 output steps

e Provides protection
against overvoltage, .
overtemperature and
harmonic overload events

e Advanced control features
available

e Optional communications
capability (C option controller)

e Standard metering capability
* \oltage
e Current (sensed phase

only)
* Frequency
e Active power (kW)
* Reactive power (kVAR)
* Apparent power (kVA)

at 600V

the system:

e UL/CSA listed
and recognized

WE

Listed
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Additional Features

e Optional molded case
circuit breaker rated
65 kAIC at 480V and 600V

Personnel ground fault
interruption provides
protection in case of
accidental contact with
control power and ground

e NEMA 3R weatherproofing

2.2

Page
V3-T2-38
V3-T2-41
V3-T2-44

V3-T2-56
V3-T2-56
V3-T2-57

V3-T2-58
V3-T2-63

V3-T2-67

V3-T2-71

e Fully rated for capacitor
switching up to 60 kVAR

Integral pre-charge/pre-
insertion module standard.
The contactor reduces
damaging switching
transients. This provides
safety and durability for

* Lessens the chance
of disrupting sensitive
electronic equipment

* Reduced inrush current
extends the life of the
capacitor cells

Standards and Certifications

V3-T2-55
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Power Factor Correction and Harmonic Filtering

Product Selection

Wallmounted
Switched Capacitor
Bank

V3-T2-56

Wallmounted Switched Capacitor Banks—Low Voltage Applications ®

Step x Rated Current Case Shipping Weight Catalog
kVAR kVAR Amperes Size @ in Lbs (kg) Number
240 Volt
25 5x5 60 J 217(98.5) 25MCSR2313
50 5x10 120 J 255(115.8) 50MCSR2313
75 5x15 180 J 260(118.0) 75MCSR2313
100 5x20 240 J 270(122.6) 100MCSR231
125 5x25 300 J 292(132.6) 125MCSR231
150 5x30 361 J 314(142.6) 150MCSR231
480 Volt
50 5x10 60 J 200(90.8) 50MCSR4313
75 5x 15 90 J 210(95.3) 75MCSR4313
100 5x20 120 J 210(95.3) 100MCSR4313
125 5x25 150 J 240(109.0) 125MCSR4313
150 5x30 180 J 240(109.0) 150MCSR4313
175 5x 35 210 J 260(118.0) 175MCSR431
200 5x40 241 J 270(122.6) 200MCSR431
225 5x 45 270 J 290(131.7) 225MCSR431
250 5x50 300 J 292(132.6) 250MCSR431
300 5x 60 361 J 310(140.7) 300MCSR431
600 Volt
50 5x10 48 J 200(90.8) 50MCSR6313
75 5x15 72 J 210(95.3) 75MCSR6313
100 5x20 96 J 210(95.3) 100MCSR6313
125 5x25 120 J 240(109.0) 125MCSR6313
150 5x30 144 J 240(109.0) 150MCSR6313
175 5x 35 168 J 260(118.0) 175MCSR631
200 5x40 192 J 270(122.6) 200MCSR631
225 5x 45 216 J 290(131.7) 225MCSR631
250 5x50 240 J 292(132.6) 250MCSR631
300 5x 60 288 J 310(140.7) 300MCSD631
Options
Description Option Code
Current transformer—multi-tap, split core current transformer (3000:5A) ® X2

Hands-off auto switch—provides manual control to connect or disconnect capacitor stages regardless of controller output

Remote alarm relay—relay for a remote alarm to indicate inability to reach target power factor

Molded case circuit breaker (65 kAIC at 480V)

Weatherproofing (NEMA 3R)

ols|Z|E| T

Communicating controller

Notes
@ Other ratings available, please consult factory.
@ For dimensional information, refer to Page V3-T2-57.

® A current transformer with a 5 ampere secondary is required to operate an automatic capacitor bank. Rating based on service entrance ampacity.
For other ratios, please consult factory.
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Power Factor Correction and Harmonic Filtering

Dimensions
Approximate Dimensions in Inches (mm)

Enclosure J
Front View Side View

[°1 o1 gvr:,/.?cﬁ f(?éb:g)

r
—
é oooo — Power T
o000 Factor
00000 Controller
50000 {
— Keylock i
Handle E
A
Blown
Fuse
Lights
29.88
(759.0) l
36.00 !
(914.4)
0.63 JA
(16.0) B
Enclosure J
Description Height A Depth B
Without MCCB 36.00(914.4) 14.00 (355.6)
With MCCB 60.00 (1524.0) 14.00 (355.6)
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AUTOVAR 600

Contents
Description Page
Product Overview . ........................ V3-T2-38
UNIPUMP .. V3-T2-41
UNIPAK .. V3-T2-44
AUTOVAR 300 Automatic Power Factor Correction
Capacitor Systems. . ...................... V3-T2-55
AUTOVAR 600 Automatic Power Factor Correction
Capacitor Systems
Standards and Certifications .. ............ V3-T2-59
Product Selection . ................... ... V3-T2-60
Options ... ... V3-T2-61
Dimensions .......... . ... ... ... ... V3-T2-62
AUTOVAR Filter—LV Automatic Harmonic Filter . . V3-T2-63
Transient-Free Static Switching Power Factor
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AUTOVAR 600 Automatic Power Factor Correction Capacitor Systems

Product Description

Programmable to
automatically add/subtract
capacitor banks to maintain
preset target power factor.

Application Description

Service entrance power
factor correction installations
requiring precise
maintenance of target
power factor.

V3-T2-58

Features

e Heavy-duty, three-phase
capacitor construction

e Five-year warranty of cells

Configuration

e Cabinet: 12 gauge steel
with ANSI 61 gray, powder
coat finish. Lift bolts
standard, NEMA 1

e Power line interconnect:
Rugged, copper bus bar
connection with access
provided for top or bottom
entry. Bus bars are braced
for 65 kAIC at 480V. All
internal power wiring
connections from bus are
laid out on a most direct
basis with minimum
bends for ease of
troubleshooting. Clear
barrier limiting access to

live parts included standard

e Modular tray design:
Capacitor banks arranged
in modular trays with
capacitors, fuses, blown-
fuse indicating lights, and
contactors grouped in a
logical, easily understood
layout. This permits easy
access, quick identification
of operating problems and
ease of expandability

Fusing: UL recognized,
200,000 ampere
interrupting capacity
provided on all three
phases of each bank.
Blade-type fuses mounted
on insulator stand-offs

Blown-fuse lights: Blown-
fuse indicating lights are on
the door located close to
individual fuses to facilitate
tracing of cleared fuses
Push-to-test: Allows
testing of doormounted
blown fuse indicating lights
AutoLocate: \When door is
open and bus energized,
fuse circuit automatically
checks for cleared fuses.

If a fuse has cleared, the
light at the fuse comes on
for easy troubleshooting
Door interlock: Door
interlock automatically
turns off control circuit
when engaged. Power
continues to be provided
to the unit until disconnect
is open

Volume 3—Power Distribution and Control Assemblies CA08100004E—April 2014 www.eaton.com

¢ Exhaust fans: Two fans

per cabinet provide thermal
protection. Dust filtering
provided

Ease of expansion:
Capacitor stage nests are
self-contained and can be
added in the field. Two
bolts mount the nest in the
field. Control wire plugs
connect to factory
standard wire harness on
the left side of the cabinet
Ease of replacement:
Cells can be easily
individually replaced by
removing the mounting
bolt and lifting out of the
nest without removal of
any other components
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Controller

Digital display of power
factor and number of
energized banks
Visual indication of
insufficient kVAR to reach
target power factor
LCD backlight display
Capacitors disabled in
steps within 35 ms of main
power interruption
Harmonic measurement
up to 19 harmonic and
alarm (THDV)
Automatic detection and
correction of CT and phase
polarity
Automatic detection of
connected steps
Maximum 14 output steps
Provides protection
against overvoltage,
overtemperature and
harmonic overload events
Advanced control features
available
Optional communications
capability (C option controller)
Standard metering capability
* \oltage
e Current (sensed phase
only)
* Frequency
e Active power (kW)
* Reactive power (kVAR)
* Apparent power (kVA)

Standards and Certifications

UL/CSA listed
and recognized

O

Listed

Power Factor Correction and Harmonic Filtering

Contactor

e Fully rated for capacitor
switching up to 60 kVAR
at 600V

¢ Integral pre-charge/pre-
insertion module standard.
The contactor reduces
damaging switching
transients. This provides
safety and durability for
the system:

e Lessens the chance of
disrupting sensitive
electronic equipment

* Reduced inrush current
extends the life of the
capacitor cells

Additional Features

e Optional molded case
circuit breaker, rated 65
kAIC at 48V and 600V

e Personnel ground fault
interruption provides
protection in case of
accidental contact with
control power and ground

e Control wiring—standard
NEC colorcoded modular
bundles with quick
disconnect feature for ease
of troubleshooting or ease
of expendability

e Optional digital metering

Bottom Entry Location

2.2

Factory Pre-Wired for Future Expansion
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Product Selection

Floor-Mounted Switched Capacitor Banks—Low Voltage Applications

Floor-Mounted 240 Vac

g:l'i}(ched Capacitor Step x Rated Current Enclosure Shipping Weight Catalog
kVAR kVAR Amperes Size in Lbs (kg) Number
75 3x25 180 L 644 (292.4) 75TPCSR231
100 4x25 214 L 692 (314.2) 100TPCSR231
125 5x25 300 L 740 (336.0) 125TPCSR231
150 6x25 316 L 788 (357.8) 150TPCSR231
200 8x25 481 L 884 (401.3) 200TPCSR231
250 10x25 600 L 944 (428.6) 250TPCSR231
300 12x25 720 L 1022 (464.0) 300TPCSR231
350 7 x50 844 KK 1616 (734.0) 350TPCSR231
400 8 x50 965 KK 1704 (774.0) 400TPCSR231
480 Vac

Step x Rated Current Enclosure Shipping Weight Catalog

kVAR kVAR Amperes Size in Lbs (kg) Number
150 3x50 180 L 632 (287.0) 150TPCSR431
200 4x50 240 L 676 (306.9) 200TPCSR431
250 5x50 300 L 720(326.9) 250TPCSR431
300 6x50 360 L 764 (346.9) 300TPCSR431
350 7x50 420 L 808 (366.8) 350TPCSR431
400 8x50 480 L 852 (386.8) 400TPCSR431
450 9x50 540 L 896 (406.8) 450TPCSR431
500 10x 50 600 L 944 (428.6) 500TPCSR431
550 11 x50 660 L 984 (446.7) 550TPCSR431
600 12 x50 720 L 1022 (464.0) 600TPCSR431
660 11x60 792 L 1010 (458.5) 660TPCSR431
700 7x100 840 L 1616 (734.0) 700TPCSR431
720 12 x 60 864 L 1050 (476.7) 720TPCSR431
800 8x100 960 KK 1704 (774.0) 800TPCSR431
840 14 x 60 1008 L 1690 (767.7) 840TPCSR431
900 9x100 1080 KK 1792 (814.0) 900TPCSR431
1000 10x 100 1200 KK 1888 (857.0) 1000TPCSR431
1100 11x 100 1320 KK 1966 (893.0) 1100TPCSR431
1200 12100 1440 KK 2044 (928.0) 1200TPCSR431
Notes

Other ratings and step configurations available, please consult factory.
For dimensional information, refer to Page V3-T2-62.
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Floor-Mounted
Capacitor Bank

Power Factor Correction and Harmonic Filtering

2.2

600 Vac
Step x Rated Current Enclosure Shipping Weight Catalog
kVAR kVAR Amperes © Size in Lbs (kg) Number
150 3x50 144 L 632 (287.0) 150TPCSR631
200 4 x50 192 L 676 (306.9) 200TPCSR631
250 5x 50 240 L 720(326.9) 250TPCSR631
300 6 x50 288 L 764 (346.9) 300TPCSR631
350 7 x50 336 L 808 (366.8) 350TPCSR631
400 8x50 384 L 852 (386.8) 400TPCSR631
450 9x50 432 L 896 (406.8) 450TPCSR631
500 10 x50 480 L 944 (428.6) 500TPCSR631
550 11x60 528 L 984 (446.7) 550TPCSR631
600 12x50 576 L 1022 (464.0) 600TPCSR631
660 11x60 634 L 1010 (458.5) 660TPCSR631
700 7x100 672 L 1616 (734.0) 700TPCSR631
720 12 x 60 692 L 1050 (476.7) 720TPCSR631
800 8x 100 768 KK 1704 (774.0) 800TPCSR631
840 14 x 60 1008 L 1690 (767.7) 840TPCSR631
900 9x100 864 KK 1792 (814.0) 900TPCSR631
1000 10x 100 960 KK 1888 (857.0) 1000TPCSR631
1100 11x100 1056 KK 1966 (893.0) 1100TPCSR631
1200 12x100 1152 KK 2044 (928.0) 1200TPCSR631
Options
Description Option Code
Current transformer—multi-tap, split core current transformer (3000:5A) @ X2
Hands-off auto switch—provides manual control to connect or disconnect capacitor stages regardless of controller output H
Remote alarm relay—relay for a remote alarm to indicate inability to reach target power factor A
Molded case circuit breaker (65 kAIC at 480V) M
Weatherproofing (NEMA 3R) W
Communicating controller C
1Q 250 solid-state meter @ Q
Notes
@ Qther ratings and step sizes available, please consult factory.
@ A current transformer with a 5 ampere secondary is required to operate an automatic capacitor bank. Rating based on service entrance ampacity.
For other ratios, please consult factory.
® Not available with weatherproofing option.
For dimensional information, refer to Page V3-T2-62.
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Dimensions

Approximate Dimensions in Inches (mm)

Enclosure L Front View

(Note: Fans are

SPD, Power Conditioning, PF Capacitors and Harmonic Filters
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Power Factor Correction and Harmonic Filtering

AUTOVAR Filter Contents
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AUTOVAR Filter—LV Automatic Harmonic Filter
Product Description Features
Automatically switched e Efficient modular design ¢ Power line interconnect: ¢ Push-to-test: Allows

harmonic filter/ power
factor corrections systems.

e Programmable to
automatically add/subtract
filter banks to maintain
preset target power factor

e Filter steps tuned for
maximum efficiency in
reducing harmonic
currents in three-phase
environments with heavy
nonlinear loads

Application Description

Service entrance power
factor correction installations
requiring precise maintenance
of target power factor in
three-phase, nonlinear, high
harmonic environments.

for short lead-times, ease
of maintenance and ease
of future expansion
Heavy-duty, three-phase
capacitor construction with
reliable, threaded terminal
connections

Cool operating, 100%
copper wound, thermal
protected reactors are
sized up to 150% of rated
capacitor current

Configuration
e Operation: AUTOVAR

harmonic filters are
designed to be sized the
same as any power factor
correction unit. In most low
voltage applications where
harmonics are generated
by nonlinear loads,

no harmonic audit is
necessary to design the
AUTOVAR filter because

it is already designed

for typical harmonic
spectrums at the kVAR
size specified

Cabinet: 12 gauge steel
with ANSI 61 gray, powder
coat finish. Lift bolts
standard, NEMA 1

Rugged, copper bus bar
connection with access
provided for top or bottom
entry. Bus bars are braced
for 65 KAIC at 480V. All
internal power wiring
connections from bus are
laid out on a most direct
basis with minimum bends
for ease of troubleshooting.
Clear barrier limiting
access to live parts included
standard

Modular tray design:
Capacitor banks arranged
in modular trays with
capacitors, fuses, blown-
fuse indicating lights, and
contactors grouped in a
logical, easily understood
layout. This permits easy
access, quick identification
of operating problems and
ease of expandability
Fusing: UL recognized,
200,000 ampere
interrupting capacity
provided on all three
phases of each bank.
Blade-type fuses mounted
on insulator stand-offs
Blown-fuse lights: Blown-
fuse indicating lights are on
the door located close to
individual fuses to facilitate
tracing of cleared fuses
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testing of doormounted
blown fuse indicating lights.

AutoLocate: \When door is
open and bus energized,
fuse circuit automatically
checks for cleared fuses.
If a fuse has cleared, the
light at the fuse comes on
for easy troubleshooting

Door interlock: Door
interlock automatically
turns off control circuit
when engaged. Power
continues to be provided
to the unit until disconnect
is open

Exhaust fans: Two

fans per cabinet provide
thermal protection.

Dust filtering provided

Ease of expansion:
Capacitor stage nests are
self-contained and can be
added in the field. Control
wire plugs connect to
factory standard wire
harness on the left side
of the cabinet

Ease of replacement:
Cells can be easily
individually replaced by
removing the mounting
bolt and lifting out of the
nest without removal of
any other components

V3-T2-63
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Power Factor Correction and Harmonic Filtering

Controller

e Digital display of power
factor and number of
energized banks

e Visual indication of
insufficient kVAR to reach
target power factor

e |LCD backlight display

e Capacitors disabled in
steps within 35 ms of main
power interruption

e Harmonic measurement
up to 19 harmonic and
alarm (THDV)

e Automatic detection and
correction of CT and phase
polarity

e Automatic detection of
connected steps

e Maximum 14 output steps

e Provides protection
against overvoltage,
overtemperature and
harmonic overload events

e Advanced control features
available

e Optional communications
capability (C option controller)

e Standard metering capability
* \oltage
¢ Current (sensed phase

only)
* Frequency
* Active power (kW)
¢ Reactive power (kVAR)
* Apparent power (kVA)

Contactor

e Fully rated for capacitor
switching up to 60 kVAR
at 600V
¢ Integral pre-charge/pre-
insertion module standard.
The contactor reduces
damaging switching
transients. This provides
safety and durability for
the system:
¢ Lessens the chance of
disrupting sensitive
electronic equipment

* Reduced inrush current
extends the life of the
capacitor cells

V3-T2-64

Reactors

Additional Features

Tuning: Reactors tuned e Optional molded case

to the 4.7th harmonic circuit breaker rated

order (nominal 5th). 65 kAIC at 480V and 600V
This provides maximum * Personnel ground fault
effectiveness in reducing interruption provides
harmonic currents in protection in case of
three-phase systems accidental contact with
with harmonics caused control power and ground

by six-pulse devices e Control wiring—standard
Detuning: Reactor NEC color-coded modular
designs can be detuned bundles with quick

upon request to 4.2nd to disconnect feature for
protect CapaCItor$ against ease of troubleshooting
alternate harmonics or ease of expendability
Windings: 100% copper
windings for minimal
temperature rise under
load

Thermal overload
protection: Each reactor
includes three normally
closed, auto reset
thermostats that

open at 180°C. When
thermostats engage,

the contactor opens
Insulation: 220°C
insulation system
Warranty: One-year
replacement of reactors

AUTOVAR Filter—Reactor Cabinet
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SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Standards and Certifications

e UL/CSA listed
and recognized

WE

Listed



SPD, Power Conditioning, PF Capacitors and Harmonic Filters 2 2

Power Factor Correction and Harmonic Filtering

Product Selection

Low Voltage Switched Harmonic Filters

Floor-Mounted Switched Harmonic Filters—Low Voltage

Floor-Mounted
Switched Harmonic

Filter Step x Rated Current E[lclosure _Shipping Weight Catalog
kVAR kVAR Amperes @ Size in Lbs (kg) Number
480 Vac
200 4x50 240 L 1438 (652.9) 200THFSR431
250 © 5x50 300 L 1634 (741.8) 250THFSR431
300 6 x 50 360 KKorlL+L 1830 (830.8) 300THFSR432
350 7 x50 420 KKorL+L 2026 (919.8) 350THFSR432
400 8 x50 480 KKorL+L 2222(1008.8) 400THFSR432
450 9x50 540 KKorL+L 2371(1076.4) 450THFSR432
500 10 x 50 600 KKorL+L 2525(1146.4) 500THFSR432
550 @ 11 x50 660 KKorL+L 2750 (1248.5) 550THFSR432
600 © 12 x50 720 KKorL+L 2830(1284.8) 600THFSR432
600 Vac
300 6 x 50 288 KKorL+L 1830(830.8) 300THFSR632
350 7 x50 336 KKorL+L 2026(919.8) 350THFSR632
400 8 x50 384 KKorL+L 2222(1008.8) 400THFSR632
450 9 x50 432 KKorL+L 2371(1076.4) 450THFSR632
500 10 x 50 480 KKorL+L 2525(1146.4) 500THFSR632
550 @ 11 x50 528 KKorL+L 2750(1248.5) 550THFSR632
600 @ 12 x50 576 KKorL+L 2830(1284.8) 600THFSR632
Options
Description Option Code
Current transformer—multi-tap, split core current transformer ® X2

Hands-off auto switch—provides manual control to connect or disconnect capacitor stages regardless of controller output

Remote alarm relay—relay for a remote alarm to indicate inability to reach target power factor
Molded case circuit breaker (65 kAIC at 480V)

Weatherproofing (NEMA 3R)

Communicating controller

1Q 250 solid-state meter ©

olo|lslzl =<

Notes

@ Enclosures for 550 and 600 kVAR at 480 and 600V will be one double-door section wide if circuit breakers are required (enclosure size KK). Enclosure for 250 kVAR at
480V will be one double-door section wide if a circuit breaker is required.

@ Other ratings available, please consult factory.

® L+ L under enclosure size denotes two size L enclosures—one for the capacitors, one for the reactor case.

@ For KK enclosure design, change the last digit of the catalog number to 1. For example, 500THFSR431.

® A current transformer with a 5 ampere secondary is required to operate an automatic capacitor bank. Rating based on service entrance ampacity.
For other ratios, please consult factory.

® Not available with weatherproofing option.

For dimensional information, refer to Page V3-T2-66.
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Dimensions

SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Power Factor Correction and Harmonic Filtering

Approximate Dimensions in Inches (mm)

Enclosures L + L Front and Side Views

(Note: Fans are

89.00 o 2625
Vertical Toward (2260.6) (Note: Fans are (666.8)
Back of Enclosure) 38.50 | \ 38.50 Side by Side)
(977.9) ‘ ‘ (977.9) el [o]
F
ans o O =l = / Fans
(Note: Fans are (Note: Fans are Ground M 0 O
Side by Side) Vertical Towards Lug N L H A
1 Back of Enclosure) [
9 77\ Fans [
S D Fans ]
Goo £ 71.25 75.00
sl L (1809.8) (1905.0)
Ll 175 [_[(
(298.5) ﬁ ﬁ
46.00
(1168.4) [
. 12.00_,]
(304.8) 3.00
(76.2)
¥
| |
6.00 _,| | .

Legend (152.4) [\\
1. Controller . Power Wire : > (;gbog) 0.438 ¢
2. On/Off Switch Filter Tray Interconnect Filter Tray : Mounting Holes
3.Phase A, B and C Blown Conduit 25.00 2 per Channel
Fuse Indicating Lights (635.0)
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SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Power Factor Correction and Harmonic Filtering

Transient-Free Power Factor Correction System

RULEARLEAS

AARS:
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Description

AUTOVAR 300 Automatic Power Factor Correction
Capacitor Systems. .. .....................
AUTOVAR 600 Automatic Power Factor Correction
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Transient-Free Static Switching Power Factor
CorrectionUnits. . ........................
Features, Benefits and Functions ... ........
Standards and Certifications .. ............
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Technical Data and Specifications . .........
Dimensions ......... ... ... ... ... ...
Active-Harmonic FilterHarmonic Correction Unit—
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Transient-Free Static Switching Power Factor Correction Units

Product Description

Transient-free statically
switch capacitor units are
available in two models.

The FTE model is a real-time
transient-free system, used
to compensate extremely
rapid loads within one

cycle of operation (typically
5-20 msec).

The FTA model is a fast
transient-free system, used
to compensate any loads
within 3-4 seconds.

The FTA and FTE units
employ a fast or real-time
response, and include the
ability to switch larger steps
without creating significant
line noise. These relatively

maintenance-free units reside

in a smaller footprint and are
ideal for use in applications
such as flicker control, large
motor starting, bus voltage
stabilization, fault ride-
through solutions, power
factor correction and

many more.

Application Description

e Motor starting

e On-site generation support
e Spot welding

Wind turbines

e Other dynamic loads

e Startup and

2.2

Page
V3-T2-38
V3-T2-41
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V3-T2-55

V3-T2-58
V3-T2-63

V3-T2-68
V3-T2-68
V3-T2-69
V3-T2-69
V3-T2-70

V3-T2-71

Rating based on Service
Entrance Ampacity. For other
ratios, please consult factory.

Commissioning by

factory trained personnel

Three current transformers
with a 5 ampere secondary
are required to operate this

¢ of this system
capacitor bank.
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is required for proper
operation and warranty
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Power Factor Correction and Harmonic Filtering

Application Example—Spot Welding
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Features, Benefits and Functions

e Transient-free capacitor
group switching, using
electronic switching
elements

e Simultaneous connection/
disconnection of all
required steps

e Consistent capacitor values
and stable filter
characteristics

e Harmonic filtration
e Three independent
control modes:
* Power factor control
* Voltage control
* Load sharing with
another compensation
system connected to
the same transformer

Standards and Certifications

Enclosure

e EMC—EN50081-2,
EN50082-2, EN55011,
EN61000-4-2/3/4/5,
ENV50204, ENV50141

e CE Mark—73/23/EEC am.
93/68, 98/37/EC art. 4(2)

V3-T2-68

146 148 :50 :62 :54

e Unique SCAN feature
reduces capacitor
duty cycles

e Remote control of
compensation systems
available via LAN
or Ethernet

e Integrated three-phase
network analyzer:

* Measures all power
parameters on each
phase (V, I, kW,
kVAR, kVA)

* Measures voltage and
current harmonics to
the 63rd harmonic

e Safety—ENB1010-1,
EN60439-1, EN60204

e UL 508
e CSA

QL@

:56

FTE unit includes all of the
above, plus:

¢ Reduces voltage flicker and
voltage sag

e Provides network reactive
power support

e Offers voltage control
options
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Catalog Number Selection

TFSS
Model
FTE = Real-time balanced
FTEUN @ = Real-time unbalanced
FTA = Fastacting
FTES = Motor starting systems
FTER® = Grid fault ride-through systems

— |

Number of Groups
Maximum 12

Power Factor Correction and Harmonic Filtering

I

Switching Sequence

1=1:1:11
2=1222

Total Power in kVAR

3=1.24:4

Typical in steps of 50 KVAR
beginning with 100 kVAR

Percent Reactory (Tuning) Enclosure ©®
P14 = 14% (2.67th order) N1=NEMA1

P7 = 7% (3.8th order) N12 =NEMA 12
P567 = 5.67% (4.2nd order) N3R =NEMA 3R

P49 4.9% (4.5th order)

Optional

COM =Communications Card
RS-485/Modbus

Technical Data and Specifications

Product Configurations
Network voltage

e 210-690V

e Engineered solutions
up to 15 kV

Frequency

e 45-55 Hz for 50 Hz

network

* 55-65 Hz for 60 Hz

network

Notes

Capacitor group
configurations

Up to 12 groups per
one controller

Switching sequence:

° 1:1:1:1 (all equal)

e 1:2:2:2 (half group)
e 1:2:4:4 (quarter, half

groups)

@ All models are CE approved. Please notify if UL or cUL is required.
@ MV units require:

A correctly sized and specified step-up transformer

MV and LV interconnection, switching and protection

® All systems are offered with Measurement Level 1 (f, I, V, kW, kVAR, kVA, PF) and no communications card. The measurement levels can be upgraded to Measurement Level 2 (adds THD | and THDV),

System Voltage

480 = 480V
600 = 600V
690V or above = MV @

Measurement Levels ®

Optional

M2
M3
M4

Acquisition time

Measurement Level 3 (adds waveforms, | and V harmonics) and Measurement Level 4 (adds event log).
@ Balanced system employs two-phase switching, unbalanced system employs individual three-phase switching.
® For motor start and grid fault ride-through solutions, please consult factory.

FTE—5-20 ms for a
50 Hz network
FTE—A4-16 ms for a
60 Hz network

FTA—1-4 second
maximum
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Dimensions

SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Power Factor Correction and Harmonic Filtering

Approximate Dimensions in Inches (mm)

Transient-Free Reactive Power Compensation Systems—
Real-Time Transient-Free Systems—480 Vac

Compensate Rapid Loads Within One Cycle

(Typically 5-20 ms)—Standard 6% Inductors—
Detuned to 245 Hz (4.08th Harmonic)

Transient-Free Reactive Power Compensation Systems—
Fast Transient-Free Switching Systems—480 Vac

Compensate Any Load Within 3-4 Seconds—Standard 6%
Inductors —Detuned to 245 Hz (4.08th Harmonic)

Catalog Catalog

Number Width Depth Height Number Width Depth Height
FTE15652480 31.50(800.1) 23.60(599.4) 82.70(2100.6) FTA15652480 31.50(800.1) 23.60(599.4) 82.70(2100.6)
FTE18752480 31.50(800.1) 23.60(599.4) 82.70(2100.6) FTA18752480 31.50(800.1) 23.60(599.4) 82.70(2100.6)
FTE21974480 31.50(800.1) 23.60(599.4) 82.70(2100.6) FTA21974480 31.50(800.1) 23.60 (599.4) 82.70(2100.6)
FTE25052480 31.50(800.1) 23.60(599.4) 82.70(2100.6) FTA25052480 31.50(800.1) 23.60 (599.4) 82.70(2100.6)
FTE26274480 31.50(800.1) 23.60(599.4) 82.70(2100.6) FTA26274480 31.50(800.1) 23.60 (599.4) 82.70(2100.6)
FTE31252480 31.50(800.1) 23.60(599.4) 82.70(2100.6) FTA31252480 31.50(800.1) 23.60 (599.4) 82.70(2100.6)
FTE37552480 31.50(800.1) 23.60(599.4) 82.70(2100.6) FTA37552480 31.50(800.1) 23.60 (599.4) 82.70(2100.6)
FTEA43774480 31.50(800.1) 23.60(599.4) 82.70(2100.6) FTA43774480 31.50(800.1) 23.60 (599.4) 82.70(2100.6)
FTE45031480 31.50(800.1) 23.60(599.4) 82.70(2100.6) FTA45031480 31.50(800.1) 23.60(599.4) 82.70(2100.6)
FTE60661480 63.00(1600.2) 23.60(599.4) 82.70(2100.6) FTA60661480 63.00(1600.2) 23.60(599.4) 82.70(2100.6)
FTE687112480 63.00(1600.2) 23.60(599.4) 82.70(2100.6) FTA687112480 63.00(1600.2) 23.60(599.4) 82.70(2100.6)
FTE75061480 63.00(1600.2) 23.60(599.4) 82.70(2100.6) FTA75061480 63.00(1600.2) 23.60(599.4) 82.70(2100.6)
FTE825112480 63.00(1600.2) 23.60(599.4) 82.70(2100.6) FTA825112480 63.00(1600.2) 23.60(599.4) 82.70(2100.6)
FTE90061480 63.00(1600.2) 23.60(599.4) 82.70(2100.6) FTA90061480 63.00(1600.2) 23.60(599.4) 82.70(2100.6)
FTE112591480 94.50 (2400.3) 23.60(599.4) 82.70(2100.6) FTA112591480 94.50 (2400.3) 23.60 (599.4) 82.70(2100.6)
FTE135091480 94.50 (2400.3) 23.60(599.4) 82.70(2100.6) FTA135091480 94.50 (2400.3) 23.60 (599.4) 82.70(2100.6)
FTE1500121480 126.00 (3200.4) 23.60(599.4) 82.70(2100.6) FTA1500121480 126.00 (3200.4) 23.60(599.4) 82.70(2100.6)
FTE1800121480 126.00 (3200.4) 23.60(599.4) 82.70(2100.6) FTA1800121480 126.00 (3200.4) 23.60(599.4) 82.70(2100.6)
Compensate Rapid Loads Within One Cycle

(Typically 5-20 ms)—4.5% Inductors — Compensate Any Load Within 3-4 Seconds—4.5%
Tuned to 282 Hz (4.7th Harmonic) Inductors—Tuned to 282 Hz (4.7th Harmonic)

Catalog Catalog

Number Width Depth Height Number Width Depth Height
FTE15652480T 31.50(800.1) 23.60(599.4) 82.70(2100.6) FTA15652480T 31.50(800.1) 23.60(599.4) 82.70(2100.6)
FTE18752480T 31.50(800.1) 23.60(599.4) 82.70(2100.6) FTA18752480T 31.50(800.1) 23.60(599.4) 82.70(2100.6)
FTE21974480T 31.50(800.1) 23.60(599.4) 82.70(2100.6) FTA21974480T 31.50(800.1) 23.60(599.4) 82.70(2100.6)
FTE25052480T 31.50(800.1) 23.60 (599.4) 82.70(2100.6) FTA25052480T 31.50(800.1) 23.60 (599.4) 82.70(2100.6)
FTE26274480T 31.50(800.1) 23.60 (599.4) 82.70(2100.6) FTA26274480T 31.50(800.1) 23.60(599.4) 82.70(2100.6)
FTE31252480T 31.50(800.1) 23.60 (599.4) 82.70(2100.6) FTA31252480T 31.50(800.1) 23.60 (599.4) 82.70(2100.6)
FTE37552480T 31.50(800.1) 23.60(599.4) 82.07 (2100.6) FTA37552480T 31.50(800.1) 23.60 (599.4) 82.70(2100.6)
FTEA43774480T 31.50(800.1) 23.60(599.4) 82.70(2100.6) FTA43774480T 31.50(800.1) 23.60 (599.4) 82.70(2100.6)
FTE45031480T 31.50(800.1) 23.60(599.4) 82.70(2100.6) FTA45031480T 31.50(800.1) 23.60 (599.4) 82.70(2100.6)
FTE60661480T 63.00(1600.2) 23.60 (599.4) 82.70(2100.6) FTA60661480T 63.00(1600.2) 23.60(599.4) 82.07(2100.6)
FTE687112480T 63.00(1600.2) 23.60(599.4) 82.70(2100.6) FTA687112480T 63.00(1600.2) 23.60(599.4) 82.70(2100.6)
FTE75061480T 63.00(1600.2) 23.60 (599.4) 82.70(2100.6) FTA75061480T 63.00(1600.2) 23.60(599.4) 82.70(2100.6)
FTE825112480T 63.00(1600.2) 23.60(599.4) 82.70(2100.6) FTA825112480T 63.00(1600.2) 23.60(599.4) 82.70(2100.6)
FTE90061480T 63.00(1600.2) 23.60(599.4) 82.70(2100.6) FTA90061480T 63.00(1600.2) 23.60(599.4) 82.70(2100.6)
FTE112591480T 94.50(2400.3) 23.60(599.4) 82.70(2100.6) FTA112591480T 9450 (2400.3) 23.60(599.4) 82.70(2100.6)
FTE135091480T 94.50 (2400.3) 23.60 (599.4) 82.70(2100.6) FTA135091480T 94.50 (2400.3) 23.60(599.4) 82.70(2100.6)
FTE1500121480T 126.00 (3200.4) 23.60 (599.4) 82.70(2100.6) FTA1500121480T 126.00 (3200.4) 23.60(599.4) 82.70(2100.6)
FTE1800121480T 126.00 (3200.4) 23.60 (599.4) 82.70(2100.6) FTA1800121480T 126.00 (3200.4) 23.60(599.4) 82.70(2100.6)
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Harmonic Correction Units—NEMA 1 Enclosure
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Active-Harmonic Filter-Harmonic Correction Unit—NEMA 1 Enclosure

Product Description

Active Harmonic Filters
(Harmonic Correction Units—
HCUEs) provide dynamic
harmonic correction by
actively injecting equal and
opposite currents into the
customer'’s electrical
distribution system that
cancel the entire spectrum
of harmonic currents at the
point of connection.

Application Description

Typical applications include
locations with large amounts
of nonlinear loads including
6- and 12-pulse PIWM AC
variable frequency drives,
DC drives, as well as other
switch-mode power supply
equipment. This equipment
can be found in water and
wastewater treatment
facilities, industrial
manufacturing and
warehousing plants, military
bases, and commercial
(HVAC) locations.

Features, Benefits
and Functions

Unlike passive filters, by
providing dynamic correction,
HCUEs can provide effective
harmonic correction for
varying load conditions and
harmonic spectrums up to
their rated capacity. HCUEs
also have the secondary
benefit of providing power
factor correction with any
excess capacity after
correcting all harmonic
conditions.

e Fast action
e NEMA 1 and NEMA 12
enclosures available:
* Wallmount (50 and
100 ampere designs)
¢ Floorstanding
(300 ampere design)

e Touchscreen HMI

e Modbus and Ethernet
connectivity

Note: Requires at least 3% series

input line reactor or equivalent
6% DC bus choke

in each AC drive for optimum
performance.
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Standards and Certifications

e UL/CSA approved

Advantages

e Can be sized to guarantee
specific levels of harmonic
correction, such as
meeting IEEE 519
recommended levels

e Cannot be overloaded

e Can be expanded without
affecting performance

e Broad spectrum of
cancellation (2nd to
50th harmonic)

e Power factor improvement

e Easier and less expensive
installation

e Comprehensive control

We
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SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Power Factor Correction and Harmonic Filtering

Technical Data and Specifications
e 20 kHz switching carrier frequency
e 208-480V +10%), 600V and 690V with autotransformer

e 50/60 Hz +/-3 Hz frequency

e Ambient temperature 0°C to +40°C enclosed
e Seismic Zone 4
e QOutput capacity—self limited to 100% current rated

e Corrective capability—<5% TDD and near unity

displacement power factor

Harmonic Control Unit Ratings—NEMA 1 Enclosed

Total Current Watt Losses
Model Voltage Frequency Amperes (rms) (kw) Enclosure Type Disconnect
HCUE050D5N1 208-480 50/60 Hz 50 1.8 Wallmount/NEMA 1 —
HCUE100D5N1 208-480 50/60 Hz 100 3.0 Wallmount/NEMA 1 —
HCUE300D5N1 208-480 50/60 Hz 300 8.0 Free-standing/NEMA 1 X
HCUE050D6N1 600 50/60 Hz 39 1.8 Free-standing/NEMA 1 —
HCUE050D7N1 690 50/60 Hz 33 1.8 Free-standing/NEMA 1 —
HCUE100D6N1 600 50/60 Hz 78 3.0 Free-standing/NEMA 1 —
HCUE100D7N1 690 50/60 Hz 65 3.0 Free-standing/NEMA 1 —
HCUE300D6N1 600 50/60 Hz 235 8.0 Free-standing/NEMA 1 —
HCUE300D7N1 690 50/60 Hz 200 8.0 Free-standing/NEMA 1 —
Current Transformer Ratings ®
AC Line
Model Current Rating Type
HCUCT1000SC 1000 Split
HCUCT3000SC 3000 Split
HCUCT5000SC 5000 Split
Wiring Diagrams
Installation Diagram
Load(s)
Source Typical CT
Transformer Placement

Note

A

T

A

3¢
St

Alternate CT
Placement

1

HCU

O

@ Current transformers are rated for 400 Hz. Two current transformers are required for three-
phase loads. Three current transformers are required when single-phase loads are present.
Rating based on service entrance ampacity and optional parallel operation. For other ratios,

please consult factory.

Startup and commissioning by factory trained personnel is required for proper operation and
warranty of this system.

V3-T2-72

Volume 3—Power Distribution and Control Assemblies CA08100004E—April 2014 www.eaton.com



SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Source CT Location

Utility Transformer
or Upstream Panel

Power Factor Correction and Harmonic Filtering

Source or Load CT Location

Utility Transformer or
Upstream Panel

2.2

% N/
Distribution Panel or Distribution Panel or

:-I_ S Motor Control Center Motor Control Center
1l
[
[
1l
¥ l l l l ! l !
: : 09 09 09 o0 CENG o090 o9
: : (o 2] 9790~ 0 0~ 0 o~ 0 oo Q70 0 (o]
Il
[
: : Corrected Corrected  Corrected Other Other
o Load Load Load Loads Loads
[
[
L T
Il
P |
: : Less than
! i 25 Feet per 0-90~9
1l NEC 240-21 >>>

I
: b Harmonic Cancellation 00
|
[ and/or Power-Factor CDC:

HCU Correction of all Loads Three Possible
on Panel HCU CT Locations
Corrected Shown
Load

Source or Load CT Location Load CT Location

Utility Transformer
or Upstream Panel

Utility Transformer
or Upstream Panel

Harmonic Cancellation

N2 Distribution Panel or N/
Motor Control Center Distribution Panel or
Motor Control Center
| | |
134 134 134
More than III C>C> III o oo% o o%
25 Feet per 1-—D
NEC 240-21 Other Loads Other Loads 1 ! :__CD:I I
D [
D Other : : Corrected  Other
Loads | | Load Loads
[
[
Junction Box P : :
Four Possible : :
Breaker XN CT Locations o
or Fused Shown : |
Disconnect !
7979 o
T1= Fp b
[
I
I

HCU

and/or Power-Factor
Correction of a Selected

Corrected
Load
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2.2

Dimensions

SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Power Factor Correction and Harmonic Filtering

Approximate Dimensions in Inches (mm)

Harmonic Control—NEMA 1 Enclosed

Current Transformer

Exterior 3 3 Model Internal Diameter
Unit Weight
Model Height Weight Depth in Lbs (kg) HCUCT1000SC 465(118.1)
HCUEO050D5N1  51.80(1315.7) 20.70(525.8) 18.50 (469.9) 250(113.5) HCUCT3000SC 6.50(165.1)
HCUE100D5N1  68.70(1745.0) 20.70(525.8) 18.50 (469.9) 350(158.9) HCUCT5000SC 7.50(190.5)
HCUE300D5N1  74.90(1902.5) 32.20(817.9) 19.50 (495.3) 775(351.9)
HCUEO50D6NT  © o) @ o) Auxiliary Current Transformers @
HCUEO50D7N1 @ ® ® ® Model Ratio Type
HCUE100D6N1 0] 0] 0] 0} HCUCT7RL6011 500/1 Solid round core
HCUE100D7N1 © ® ® ® HCUCT7RL1021 1000/1 Solid round core
HCUE300D6N1 © @ ® ® Notes
HCUE300D7N1 @ [0} ® ® @ Consult factory.
@ Required for parallel operation of HCU and for units with transformers. Use the same number
of auxiliary CTs as main sensing CTs.
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SPD, Power Conditioning, PF Capacitors and Harmonic Filters 2 2

Power Factor Correction and Harmonic Filtering

Approximate Dimensions in Inches (mm)

Drawings—NEMA 1 Enclosure

HCUEO050 Layout Dimensions

The HCUEOSO0 series offers 50 amperes of corrective currentin a
convenient package. The enclosed model comes standard with a
digital interface panel for control diagnostics and programming.
Input fuses are included. The enclosed unit includes a removable
panel for bottom conduit entry.

HCUEO050—50 Amperes, 208-480V

PAVAVAY)
(525.8)
—» (294300) ¢/ Heat Sink Opening
== ;
0 | !
4.60
(116.8)
18.70
e e
_ @ I Y
©
20.60
(523.2)
5.10
ﬂ (129.5)
2.00 HMI
(101.6) 67.20 68.70
(1706.9) (1745.0)
5.90
(149.9) |
©
oJ - oB— i v
530 _ -
(134.6)
Conduit Plate — i ° 6.30
L (160.0)
——— }
) Se== 5.70 f
6.30 EE=E==S (144.8)
(1600) | | . '
T =l fﬁ\InletAir Opening
*(282'201)*
5.30 :
(134.6) ! -
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2 2 SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Power Factor Correction and Harmonic Filtering

Approximate Dimensions in Inches (mm)

HCUE100 Layout Dimensions

n The HCUE100 series offers 100 amperes of corrective current in
a wallmounted NEMA 1 enclosure. The enclosed model comes
standard with a digital interface module for control, diagnostics
and programming. Input fuses are included. The enclosed unit
includes a removable panel for bottom conduit entry.

HCUE100—100 Amperes 208-480V

20.70
(525.8)
9.80 Heat Sink Openin
7 (249.0) [© /L pening
= pil
=
]
4.60
(116.8)

18.70
- e
_ @ I Y

©
20.60
(523.2)
5.10
ﬂ h129.5)
4.00 HMI
(101.6) 67.20 68.70
(1706.9) (1745.0)
5.90 _ |
(149.9)
©
S, ) Y
530 -
(134.6)
Conduit Plate — i ° 6.30
) (160.0)
== £t
J = 5.70
6.30 i === (14:1.8)
(160.0) ..
T =l Sgofﬁ\lnletAir Opening
l— —>|
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SPD, Power Conditioning, PF Capacitors and Harmonic Filters

Approximate Dimensions in Inches (mm)

HCUE300 Layout Dimensions

Power Factor Correction and Harmonic Filtering

The HCUE3O00 series offers 300 amperes of corrective current

for large capacity applications. It is available in a floor-standing
NEMA 1 enclosure (including a door-interlocking disconnect). The
enclosed model comes standard with digital interface module
for control, diagnostics and programming. Input fuses are
included. The enclosed unit includes a removable panel for

top conduit entry.

HCUE300—300 Amperes 208-480V
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Motor Control Centers
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3.1

Motor Control Centers

Freedom 2100 and Freedom FlashGard

Product Overview
MCC Operation

Eaton’s motor control center
(MCC) product line is
headquartered in Fayetteville,
NC. At Fayetteville, the most
progressive engineering in the
industry can custom design
motor control for the most
demanding applications.
Most MCCs can be shipped
six to eight weeks after
receipt of a released order.

The MCC product line also
offers a FAST motor control
center (MCC) quick shipment
program. The program
includes integration of a
number of commonly used
components and assemblies
in MCC applications as well
as configuration options for
each. The FAST program also
includes expedited delivery of
customer approval drawings
when predefined pilot/control
device configurations for unit
assemblies are selected.
MCCs meeting the FAST
criteria are shipped within

4 weeks after receipt of a
released order.

V3-T3-2

Customer Manufacturing and
Solutions Centers

One of the most unique
aspects of the Eaton MCC
operation is the ability to
provide customized product to
meet delivery requirements
through a Customer
Manufacturing and Solutions
Center (CMSC). There are
seven of these facilities
located throughout the U.S.
serving key geographic
markets. Each CMSC has the
ability to provide standard
NEMA® 1B wired product in
as little as one to three days.
Please contact the facility in
your area to discuss customer
opportunities and MCC
support for your specific
marketplace.

Customer Manufacturing
and Solutions Centers

Location Telephone

Atlanta 678-309-4270
Chicago 630-260-6304
Denver 303-366-9949
Hartford 860-683-4221
Houston 713-939-9696
Los Angeles 562-944-6413
Portland 503-582-2700

Contents
Description

Product Description . .. .......
Application Description ... .. ..
Features, Benefits and Functions

Standards and Certifications

Accessories and Options . . . . ..

Seismic Qualification

The Freedom and XT MCC
families have been qualified
to meet the seismic
requirements of both the
Uniform Building Code®
(UBC) and the California
Building Code (CBC) for
equipment operation after
seismic activity. This
equipment, along with Eaton’s
low and medium voltage
switchgear assemblies,
medium voltage starter
assemblies and low voltage
switchboards, which meet
seismic requirements,
provide the user with a
complete seismic qualified
assemblies package

that meet CBC and IBC
requirements. Please contact
your Eaton sales engineer for
more details.
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Bid Manager™

One of the most exciting
new tools developed for

the MCC product line is

the Bid Manager program.
Bid Manager is a PC-based
pricing program that is
capable of providing complete
bills of material, front views
and prices for MCCs. This
program can configure an
MCC to meet a multitude

of specific applications and
provide accurate bills of
material and front view
drawings in a matter of
moments. The program
operates on a user-friendly,
Windows®-based format that
offers the most extensive
product selection found in
the industry. A complete

line of adjustable frequency
drives and reduced voltage
solid-state control, along
with insulated case breakers,
high ampacity molded case
breakers and automatic
transfer switches are featured
in the program. Control and
distribution product can be
packaged in a multitude of
variations. Please contact
your Eaton sales engineer
for more details.



Aftermarket Products

XT IT. F2100

Series 2100/
5 Star

Advantage

Freedom
Unitrol

F10 Unitrol

Type W

9800 Unitrol

11-300

Motor Control Center Production Years

2012-Present 20022011 1995-present 19922010 1987-1995/ 1988-1994 1972-1989 1965-1975 1956-1974 1935-1965
1975-1987
Background Aftermarket Service Product Availability

Over 50 years ago, Cutler-
Hammer® and Westinghouse®
low voltage motor control
centers were introduced,
enabling the group mounting
of low voltage (600V class)
electrical controls. This
allowed for supervision

and safe operation of motor
starter units, feeder tap

units and auxiliary equipment
in a flexible structure
arrangement at a

centralized location.

The foundation for today's
MCCs is a modular plug-in
combination motor controller
assembly with components
of proven electrical and
mechanical integrity. These
assemblies are enclosed

in metal structures that
prevent accidental contact
with live electrical parts.

The MCC structure consists
of structural steel, horizontal
and vertical wireways for
conduit and load cable entry
and exit, and vertical and
horizontal bus systems for
distributing power throughout
the MCC. The starter unit
consists of a rugged steel
shell (wrapper) for mounting
the unit components, a
combination motor starter
with factory wired control, a
handle mechanism for ON/
OFF operation, and a rigid
unit door.

Eaton’s Cutler-Hammer
series of MCCs are
manufactured with high
quality structural parts
designed to provide many
years of service.

Eaton is dedicated to
providing replacement units
or add-on units to handle
additional loads for motor
control centers manufactured
since 1935 for both the
Westinghouse and Cutler-
Hammer product lines.

The following descriptions
and needed order entry
information will be useful in
identifying and processing a
vintage MCC aftermarket
unit.

1. Motor control center
type: (11-300, Type W,
5-Star, Advantage, 9800,
F10, FlashGard,
Freedom, IT., XT and
XT FlashGard)

2. Class of unit
(Non-reversing,
Reversing, Two Speed)

Service voltage
4. Control voltage

5. Starter size or
horsepower rating

6. Disconnect type
(HMCP Fusible)

7. Clip size and type
(if Fusible)

8. Unit modifications
(Lights, Pushbuttons,
etc.)

9. Catalog Number
(if available)

Replacement units for

the 5-Star, Series 2100,
Advantage, 11-300, 9800,
Type W, F-10, F2100,
Freedom FlashGard, IT,

IT. FlashGard, XT and

XT FlashGard motor control
center lines may be obtained
from the Fayetteville
manufacturing plant or any

of the regionally located
Customer Manufacturing and
Solutions Centers (CMSCs).

Competitive MCC units
can be obtained from the
Fayetteville manufacturing
plant or CMSCs.

MCC Renewal Parts

They are located in:

Customer Manufacturing
and Solutions Centers

Location Telephone

Atlanta 678-309-4270
Chicago 630-260-6304
Denver 303-366-9949
Hartford 860-683-4221
Houston 713-939-9696
Los Angeles 562-944-6413
Portland 503-582-2700

mcc Eaton’s Cutler-Hammer
Type Dates Renewal Parts Publication
XT 2012—-present —

XTFlashGard 2012—-present —

IT. 2002-2011 —

IT. FlashGard 2007-2011 —

F2100 1995—present RP04304001E

Freedom FlashGard 2008—present —

Advantage 1992-2011 RP04304002E

Series 2100 1987-1995 RP04304003E

5 Star 1975-1987 RP04304003E

Freedom Unitrol 1988-1994 RP04304004E

F10 Unitrol 1972-1989 RP04304005E

Type W 1965-1975 RP04304006E

9800 Unitrol 1956-1974 RP04304007E

11-300 1935-1965 RP04304008E
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Product Description

Eaton’s offering of motor
control centers (MCCs)
features the Freedom 2100,
Freedom FlashGard, XT and
XT FlashGard. These MCCs
incorporate the newest
NEMA electromechanical
starters in the industry along
with the most complete,
NEMA rated package of
distribution and control
equipment. The FlashGard
MCCs are the industry’s first
and only MCCs designed for
comprehensive arc flash
prevention.

Application Description

Eaton’s MCCs are custom-
made assemblies of
conveniently grouped control
equipment primarily used for
control of motors and for
distribution of power. MCCs
are designed for three-phase,
230V applications up to

300 hp, or three-phase,
480V applications up to 600
hp. The Freedom FlashGard
and XT FlashGard MCCs are
equipped with a state-of-
the-art stab racking
mechanism (RotoTract™)
that provides bus isolation,
stab indication and lockout
features that proactively
prevent the initiation of

arc flash.

V3-T3-4

Features, Benefits and Functions

Structure Design

Eaton’s MCCs are

20.00 inches (508.0 mm)
wide and 90.00 inches
(2286.0 mm) high with
vertical compartments having
72.00 inches (1828.8 mm)

of unit mounting space in
6.00-inch (152.4 mm)
increments.

Structure depth is

16.00 inches (406.4 mm)

or 21.00 inches (5633.4 mm)
deep front-mounted only
and 21.00 inches (5633.4 mm)
deep for back-to-back
mounted units.

The unique framed design
permits the highest flexibility
in component and structure
configuration.

Accessibility

All parts and wiring are front
accessible. Terminal blocks
are side mounted in each
unit. 4.00-inch (101.6 mm) or
8.00-inch (203.2 mm) vertical
wireways separate from
control units provide safe and
convenient access to wiring
and conduits without de-
energizing any equipment.

Flexibility

Modular, framed design
permits structure arrangement
to be tailored to exactly meet
any control requirements
with a minimum of unusable
space. Vertical compartments
are incremented for
maximum space utilization
and unit interchangeability.
Compact starter and feeder
units provide users with the
ability to solve demanding
space requirements and still
meet all NEMA and UL®
standards.

Safety

Design tested at Eaton's
power laboratory to ensure
maximum protection for
control equipment. The
FlashGard option ensures
maximum safety for
personnel working on or
around the equipment.

Hardwired Control

With choices for 1A to 2C
wiring schemes, the Eaton
MCC offers many options for
traditional or supervisory
control schemes.

Industrial Communications

Eaton MCCs come with the
most advanced and flexible
industrial factory installed and
tested communication
connectivity in the
marketplace with protocols
that include DeviceNet,
Modbus and Modbus TCP,
EtherNet/IP and PROFIBUS.
Eaton smart MCCs facilitate
faster startup, safer working
conditions and enhanced
diagnostics and monitoring.

Intelligent Products

Eaton MCCs include
intelligent starters, soft
starters, VFDs, meters and
feeder breakers that can
all be connected to an
embedded PLC and
operator interface.

Standards and
Certifications
UL Listing

Standard structures and units
are provided with UL label.

Contact Eaton for details
and part numbers for CSA
approved units.

® €

Comparison of Key MCC Features and Attributes by MCC Type/Family

Serves Compact  Compact FlashGard
Applications Unit Unit 120 Vac 24 Vde Technology Optional
MCC Type/ 480Vand  Serves 600V Offering  Offering Control Control FlashGard with Test Communications
Family Below Applications Standard ® Optional ® Power Power Technology @ Position @@ Capability
Freedom || | u | |
Freedom FlashGard M ] ] | |
XT | | | | ||
XTFlashGard ] | ] ]
Notes

@ Compact offering has size 1 and 2 FVNR starter units in 1X and size 3 and 4 in 2X. Add 1X to each for FVR versions.
@ FlashGard technology enables stabs to be retracted from and engaged onto the vertical bus while the unit's door is closed.
® FlashGard test position enables control power to be delivered to the unit while its stabs are removed from the vertical bus

(no line power present within unit).
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Accessories and Options

Control and Distribution
Equipment Packaging
Eaton’s MCCs provide the
best packaged solutions for
the control needs of today’s
users. Structural characteristics
allow the user to select a
complete package of control
and distribution equipment in
a minimum amount of space.
The ability to package a wide
range of solid-state products,
including SVX9000 drives,
S811+ soft starters and PLCs
meet the most demanding
user process needs. The
option to provide high
ampacity molded case
breakers gives the user

the flexibility to minimize
switchboard or switchgear
structures and thereby saves
valuable space and reduces
design costs. Additional
safety accessories are
available such as Motorguard
(automatic insulation tester),
Voltage Vision (voltage
presence indicator),
FlashGard remote racking
accessory and FlashGard
locking accessory. Other
packaged products, including
automatic transfer switches
and panelboards, again
reduce space requirements
and save time and money on
equipment and installation
costs. A motor load terminal
block that enables quick
connect/disconnect of 480V
power is available as standard
on the Freedom FlashGard as
well as the XT and XT
FlashGard MCCs. This
feature is optional on the
Freedom 2100 MCC.

FlashGard Remote
Racking Accessory

Remote Racking Accessory

e Performs RotoTract racking
safely behind NFPA arc
flash boundaries

e 120 Vac motor driven

e Mounts to RotoTract
mechanism

e Wired pendant station
for “rack-in"/"rack-out”
operation

e Momentary jog

e Mounting offset bracket
to clear device panel

Voltage Presence Indicator
(VoltageVision™)

Voltage Presence Indicator
(VoltageVision)

e Hardwired voltage detector
connected to load side
of disconnect

e Enables operator to
"pre-verify" voltage
presence with unit
door closed

e [nstallable in a 30 mm
pilot device knockout

e Dual redundant circuitry
for reliability

e Phase insensitive
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FlashGard Locking
Accessory

FlashGard Locking Accessory

e Locks out RotoTract
operation during
maintenance

e Allows operation of
FlashGard units by
authorized personnel only

e Provided as standard on
NEMA 12 FlashGard MCCs
(prevents dust entry into
RotoTract access port)

e Heavy-gauge steel
construction

Automatic Insulation
Tester (Motorguard)

.umﬁudd'
(T

Automatic Insulation Tester
(Motorguard)

e “Meggers” equipment
motor insulation to
continuously monitor
integrity of insulation for
the period that the
equipment is de-energized

* Applies 500 Vdc potential
at current-limited, operator
safe maximum amperage
of 200 microamperes

e Alarms upon detection
of a threshold leakage
to ground current

e Visual alarm indication and
lockout; Form C contact
available for remote
alarm status

3.1
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3 2 Motor Control Centers

Freedom 2100 and Freedom FlashGard Technical Data and Specifications

Technical Data
and Specifications

Incoming Line

Incoming Line—

Main Lugs Only ® Incoming Line—Main Circuit Breaker ®
Bus Dimensions in Inches (mm)
Rating X-Space Frame Size Circuit Freedom and Freedom FlashGard  Enclosure
500 > (Amperes) Breaker Type Unit Size Width
3 150 HFD 18.00 (457.2) 20.00(508.0)
4 FDC 18.00 (457.2) 20.00(508.0)
800 3 225 HFD 18.00 (457.2) 20.00(508.0)
4 FDC 18.00 (457.2) 20.00 (508.0)
6 250 HJD 30.00(762.0) 20.00 (508.0)
1000 4 JoC 30.00(762.0) 20.00 (508.0)
6 400 HKD 30.00(762.0) 20.00 (508.0)
8 KDC 30.00(762.0) 20.00 (508.0)
1200 5 CHKD® 30.00(762.0) 20.00 (508.0)
6 CKDC® 30.00(762.0) 20.00 (508.0)
1600 12 600 HLD 24.00 (609.6) ©@® 20.00 (508.0)
2000 1 LDC 24.00 (609.6) ©@® 20.00 (508.0)
2500 12 CHLD @® 24.00(609.6) 20.00(508.0)
3000® 12 CLDC@® 24.00(609.6) 20.00(508.0)
800 HMDL 30.00(762.0) 20.00(508.0)
CHMDL @® 48.00(1219.2) ©@® 20.00(508.0)
NGH @® 42.00(1066.8) ©® 20.00(508.0)
NGC ®® 42.00(1066.8) ©@® 20.00(508.0)
NGH-C 72.00(1828.8)® 20.00 (508.0)
NGC-C 72.00(1828.8)® 20.00 (508.0)
1200 NGH ®@® 42.00(1066.8) ©® 20.00 (508.0)
NGC ®® 42.00(1066.8) ©® 20.00(508.0)
NGH-C 72.00(1828.8)® 20.00 (508.0)
NGC-C 72.00(1828.8)® 20.00 (508.0)
1600 RGH 72.00(1828.8) 20.00(508.0)
RGC 72.00(1828.8) 20.00(508.0)
RGH-C ®®@ 72.00(1828.8) 20.00(508.0)
RGC-C @& 72.00(1828.8) 20.00(508.0)
2000 RGH @® 72.00(1828.8) 20.00(508.0)
RGC 72.00(1828.8) 20.00 (508.0)
RGH-C ®®® 72.00(1828.8) 20.00 (508.0)
RGC-C @& 72.00(1828.8) 20.00 (508.0)
2500 RGH ®® 72.00(1828.8) ©@2®@ 24.00 (609.6)
RGC 72.00(1828.8) ©@2®@ 24.00(608.6)
Notes
@ Table common to Freedom and Freedom FlashGard.
@ NEMA 1 gasketed only.
® 100% rated when 90° cable applied at 75° ampacity for 100% rating. Digitrip™ 310 LS is required and included in the price.
@ Digitrip 310+ LSl is standard and included in the pricing.
® Arcflash Reduction Maintenance System (ARMS) available. Requires Digitrip 310+ ALSI or ALSIG.
® Fixed assembly. Not available with FlashGard RotoTract assembly.
@ 100% rated when 90° cable applied at 75° ampacity for 100% rating.
® Add 6.00 inches (152.4 mm) for top entry of incoming cables.
® |Install at top for cable top entry or at bottom for bottom cable entry.
The main breaker requires the complete vertical section. The rear is unusable.
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Structure Modifications

Structure Modifications

Freedom 2100 and Freedom FlashGard Technical Data and Specifications

Neutral Bus (Bottom)

Description Ampere Rating
Enclosure 300

NEMA 1 gasketed 600 or 800
NEMA 12—dust-tight 1000

NEMA 3R front-mounted only 1200

NEMA 3R front and rear 1600

NEMA 3R walk-in 2000

NEMA 3R tunnel 2500

Space heater 3200 @

Thermostat

Bottom plate

Channel sills

12.00-inch (304.8 mm) pull box

100 kA bus bracing

Vertical Bus

600A

800A

1200A

Horizontal Ground Bus

300A copper

600A copper

800A copper

Standard Structures

16.00-inch (406.4 mm) front-mounted only

21.00-inch (533.4 mm) front-mounted only

21.00-inch (533.4 mm) front and rear

Main Horizontal Bus—65°C Rise

600A copper

800A copper

1200A copper

1600A copper

2000A copper

2500A copper

3200A copper

Vertical Bus Barrier

Labyrinth barrier with shutters

Incoming Line Metering

X-Space
Freedom and
Freedom
Meter FlashGard
10 130/140/150 2
10 250/260 2
1Q DP-4130 2
1Q Analyzer 2
Power Xpert 2
2250/2260/2270
Power Xpert 3
4000/6000/8000

Surge Protective Device—
Units with Circuit Breaker

Disconnect

Three feature packages are
available to choose from.
Individual features vary by

package.
X-Space
Freedom and

Surge Current Freedom

Per Phase FlashGard

100 kA 3

Model SPD @

120 KA 3

Model SPD @®

160 kA 3

Model SPD @

200 kA 3

Model SPD @

250 kA 3

Model SPD ®

300 kA 3

Model SPD

400 kA 3

Model SPD

Notes

@ Available NEMA 1 gasketed
enclosures only.

@ Qptional integral 1Q 200 meter in 3X unit

for 100 kA-200 kA.

® Recommended for branch entrance.
@ Recommended for service entrance.
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3.2

Freedom 2100 and Freedom FlashGard Technical Data and Specifications

Combination Starters

Circuit Breaker Starters
(HMCP) Non-Reversing
(F206) @

Motor Control Centers

Circuit Breaker Starters ®

Fusible Disconnect Starters ®

Contactor Only Units

X-Space X-Space X-Space X-Space
Freedom Freedom Freedom Freedom
Size F2100 FlashGard Size F2100 FlashGard Size F2100 FlashGard Size F2100 FlashGard
1 2 2 Full Voltage Reversing (F216) Full Voltage Circuit Breaker (F208)
Non-Reversing (F204)
2 2 2 1 3 3 1 2 2
1 2 3
3 3 3 2 3 3 2 2 2
2 2 3
4 3 4 3 4 4 3 3 3
3 4 4
5 6 7 4 5 5 4 3 4
4 6 6
6 9 9 2S1W (F946) 5 6 7
5 10 "
1 4 4 - 6 9 9
Compact Circuit Breaker 2 2 5 Full Voltage Reversing (F214) Fusible (F209)
Starters (HMICP) 1 4 4
Non-Reversing (F206) 3 b 7 7 . . ! z 3
4 6 8 2 2 3
X-Space 3 5 5
Size F2100 2S2W (F956) 3 4 4
4 8 10
1 1 1 4 4 4 6 6
Fusible Non-Reversing
2 1 z 4 4 2S 1W (F944) 5 10 11
3 2 3 5 5 1 4 4 Notes
4 2 4 5 7 2 4 5 @ All starter configurations use the
Freedom contactor as standard.
. %‘::2:;%2:7%2&‘;% 3 6 6 Itis possible to order the starter
Compact Circuit Breaker 4 10 10 configuration with the A200 contactor,
Starters (HMICP) Reversing 3 8 9 Fusible Non R - which may affect X space.
(F216) 1 8 9 usible ivon-Reversing @ Must be located at bottom.
X-Snace 25 2W (F954) ® 24.00 inches (609.6 mm) wide.
) P 5@ 12 12 1 4 4 ® 28.00inches (711.2 mm) wide.
Size F2100 6@ 12 12 ) p 5
! 2 Vacuum Starters (V206) 3 5 6
2 2 Non-Reversing
4 8 10
3 3 4 3 4
4 3 5 6 7
6 8 9
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Motor Control Centers 3 2

Freedom 2100 and Freedom FlashGard Technical Data and Specifications

Starter Modifications
Control Options Industrial Communications ®
Description Networked-enabled The industrial network is

- components in MCCs prewired throughout the
Selector switch 2/3—Pos. eliminate up to 90% of the MCC and factory tested for
Push-to-test light 6V transformer control wiring versus conformance.
Tx indicating light—standard traditional hardwired designs.

Auxiliary switch—in breaker

Motor Control Communication Options

Mini meters
AMM Device DeviceNet Modbus PROFIBUS EtherNet/IP Modbus TCP
\EIPMM €306 Over Load C441K C441N C441S C441R C441R

Relay surge suppressor C440 Over Load Caa1K C441N C4418 C441R C441R
Timer—pneumatic €441 Over Load Caa1K C441N Cams C441R C441R
Timer—solid-state SVX Drives OPTC7 0PTC2 OPTC3 OpTCI OPTCI
Relay—AR—600V two-pole Feeders C441K C441N C441S C441R C441R
Relay—general purpose 300V 5811+ Soft Starter Via gateway Resident in S811+ Via gateway Caav Caav
Standard solid-state overload relay ®@
NEMA size 1-3 S811+ Soft Starters with Integral Bypass
NEMA size 4-6 X-Space X-Space

Maximum hp Freedom Freedom FlashGard Maximum hp Freedom Freedom FlashGard

1.15 Service Factor—Standard Duty 1.15 Service Factor—Severe Duty

20 2 3 10 2 3

40 2 3 25 2 3

60 3 4 40 3 4

75 3 4 50 3 4

125 6 7 75 6 7

150 6 7 100 6 7

200 6 7 125 6 9

300 9 9 150 9 10

350 9 9 200 9 10

450 12 12 250 9 10

500 12 12 300 9 10

600 12 12 350 9 10

700 17® 12 450 17® 12

S$811+ Control Options ® S$811+ Power Options ® Notes

@ Feature Overload provides same features

Description NEMA Bypass Contactor as standard model plus ground fault,
Pump control Size 1 stall/jam protection, selectable trip class
- - —10, 15and 20.
MOV protection Size 2 @ Size 4 units require additional 6-inch
Size 3 (152.4 mm) (1X) space.
- ® This table is common for both Freedom
Size 4 2100 and Freedom FlashGard MCCs.
Size 5 @ Requires 24.00-inch (609.6 mm) wide,
Size 6 rear is unusable, bottom exit only.
® Qptions apply to both HMCP and
Size 7 breaker models.
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3.2

Freedom 2100 and Freedom FlashGard Technical Data and Specifications

Motor Isolation Contactors

Motor Control Centers

SVX9000 Options

SVX9000 Options

Feeders

Sizes Description Description Note: FlashGard RotoTract
- — - — assembly available on circuit
1 DeviceNet communications DeviceNet communications breakers 400A and below.
2 PROFIBUS communications PROFIBUS communications . .
Circuit Breaker
3 Modbus RTU Modbus RTU
X-Space
4 Madbus TCP Madbus TCP Amperes F2100 Freedom FlashGard
5 EtherNet/IP EtherNet/IP Standard Circuit Breakers
6 2000-foot (609.6m) dV/dT filter (3 hp) 2000-foot (609.6m) dV/dT filter HFD50®@ 2 2
7 2000-foot (609.6m) dV/dT filter 40-75 VT hp) HFD100@ 2 2
(5-15hp) 2100000-2%% \(/BTDE.Em) dv/dT filter HFD 150 @ 2 2
MMX Adjustable Frequency 2000-foot (609.6m) dV/dT filter (100- P HJD250 3 3
Drives—NEMA 1 480V (20-30 hp) 2000-foot (609.6m) dV/dT filter
(200-250 VT hp) HKD 400 4 >
X-Space Input line fuses (3-30 hp) i P . HLD6OO 4 4
Ereadom R fiter (3.30 ) 2000-foot (609.6m) dv/dT filter g0 7 7®
(300400 VT hp)
and : HND 1200 7 7®
Freedom SVX9000 Adjustable 2000-foot (609.6m) dV/dT filter 6.00-Inch (152.4 mm)
hp FlashGard Frequency Drives— (500-600 VT hp) Circuit Breakers
1 2 Non-Plug-in Units NEMA 1 Input line fuses (40—150 VT hp) HFD 50 1 N/A
7 2 480V Constant/Variable Input line fuses (200-250 hp) HFD 100 1 N/A
Torque Rated - HFD150 1 N/A
3 3 Input line fuses (300-400 hp)
X-Space HFD 225 1 N/A
5 3 Freedom Active Harmonic Correction JDC250 1 N/A
15 3 hp F2100 FlashGard for AC Drives Dual HFD Circuit Breakers
10 3 40 9 9 X-Space 5050 2
] ] 50 9 9 Freedom 50/100 2 ®
MMX Drive Options 50 9 9 Description F2100  FlashGard 100/100 2 ®
Description 50Ahamonic 120 120 1001150 2
7@ 9 9 h
correction 150/150 2
3% load reactor 100 12 12
5% load react 100A harmonic 120 12@ . .
b load reactor 125 12 12 correction Fus!ble Dlss:onnect—
Three contactor bypass 150 2 12 Fusible Switch
20 I ” 18-Pulse Clean Power X-Space
SVX9000 Adjustable Drives—NEMA 1, 480V Amperes F2100 Freedom FlashGard
Frequency Drives— 250 12 12 Variable Torque Rated ® 300160 2 3
Plug-in Units NEMA 1 300 12 12 X-Space 100 3 3
480V Constant/Variable hp Inches (mm) Wide ® ;
Torque Rated @ 400 12 12 00 6 5
X-Space 500 12 12 100 12,40.00(1016.0) ggg g ;
Freedom 500 2 2 150 12,4000 (1016.0)
hp F2100 FlashGard 700 12 12 200 12,60.00(1524.0) Fusible Disconnect—
3 8 6 ) 250 12,60.00 (1524.0) Dual Fusible Switch ®
Note: Consult Eaton’s Consulting A F2100 X-S
5 4 / Application Guide for complete 300 12,6000 (1524.0)© mperes _opace
75 4 7 details on Drive/ Option Assembly 400 12, 60.00 (1524.0)® 30 2
Dimensions.
10 4 7 o 500 12, 106.00 (2692.4) © 60 3
Note: SVX9000 Non-Plug-in Units 30 2
15 4 7 with HMCP disconnect, 3% input
20 6 10 line reactor, 3% output line Notes
reactor, door mounted Keypad, ® SVX9000 plug-in units with HMCP
25 6 10 CPT. disconnect, 3% input line reactor,
30 6 10 3% output line reactor, door-mounted

V3-T3-10

Note: VT—Variable Torque drives
are capable of producing 200%
starting torque for 10 seconds
and are rated for 10 seconds,
and are rated 110% overload
for 1 minute.

Note: CT—Variable Torque drives
are capable of producing 200%
starting torque for 10 seconds
and are rated for 10 seconds,
and are rated 150% overload
for 1 minute.
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keypad, CPT.

X-space for 75 hp CT rated drive is 12X.
Requires 24.00-inch (609.6 mm)

wide structure.

Includes 5% input line reactor, 18-pulse
rectifier, delta differential transformer.
X-space shown is common for both
F2100 and Freedom FlashGard MCCs.
Extra space required for bypass
contactor, consult factory.

HFDE breakers with RMS 310+ electronic
trip unit available in 80 AF and 225 AF in
2X space.

Fixed assembly, no RotoTract.

@®@ Not available in Freedom FlashGard.

Q @® ® ® O



Motor Control Centers 3 2

Freedom 2100 and Freedom FlashGard Technical Data and Specifications

NEMA 3R Drives Panelboards
480V —Constant/Variable Panelboards Panelboards
Torque Rated (240V Maximum) ©® (480V Maximum)
Horsepower X-Space Width © Circuits X-Space Circuits X-Space
15 5X, 24.00 (609.6) 18 4 14 6
2 5X, 24.00 (609.6) 30 5 26 8
3 5X, 24.00 (609.6) 42 6 32 8
5 5X, 24.00 (609.6) 42 10
75 12X, 24.00 (609.6)
10 12X, 24.00 (609.6)
15 12X, 24.00 (609.6)
20 12X, 24.00 (609.6) Automatic Transfer Switches
25 12X, 24.00 (609.6)
30 12X, 24.00 (609.6) Open Transition Three-Pole Only
Freedom and
40 12X, 24.00 609.6) Ampere Rating Unit Width Inches (mm) Freedom FlashGard X-Space
50 12X, 32.00(812.8)
100® 20.00(508.0) 6
60 12X, 32.00(812.8)
150 ® 20.00(508.0) 6
75 12X, 32.00(812.8)
100 20.00(508.0) 8
100 12X, 32.00(812.8)
150 20.00 (508.0) 8
125 12X, 32.00(812.8)
225 20.00(508.0) 8
150 12X, 32.00(812.8)
300 20.00 (508.0) 8
200 12X,32.00(812.8) @
400 24.00 (609.6) ® 12
600 24.00 (609.6) ® 12
Transformers 800 24.00(609.6)® 12
1000 24.00 (609.6) ® 12
®
Transformers 1000 44.00(1117.6)@ 12
Primary and
Primary Secondary 1200 44.00(1117.6) @ 12
Breaker Only Breakers 1600 44.00(1117.6)® 12
kVA X-S X-S
pace pace 2000 44.00(1117.6) 12
Single-Phase
3 1 2 Notes
@ X-space shown is common for both Freedom and Freedom FlashGard MCCs.
5 4 4 @ Extra space required for bypass section. Consult factory.
75 4 4 ©® Must have primary breaker. Must be located at bottom of structure.
@ Space for MLO. Branch breakers included.
10 4 4 ® Manually operated switch:
15® 6 6 NTVS = Electronically operated non-automatic.
® MTVX = Single handle manual operation.
20 6 6 ® Requires 21.00-inch (533.4 mm) deep structure.
25® 6 6 @ Requires 37.00-inch (939.8 mm) deep structure, flush at the rear. 4.00-inch (101.6 mm) filler required.
0® 6 6 ® Requires 42.00-inch (1066.8 mm) deep structure. 4.00-inch (101.6 mm) filler required.
45® 7 8
Three-Phase
9® 6 6
15® 6 6
25® 6 6
300 6 6
456 6 6
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3.2

Application Guide

Motor Circuit Protector Selection Guide ®

Maximum Horsepower

Motor Control Centers

Circuit Breaker Application Chart

Freedom 2100 and Freedom FlashGard Technical Data and Specifications

Interrupting Rating (kA Symmetrical Amperes)

NEMA 200V 208V 230V 380V 460V 575V HMCP Frame Frame Rating (Amperes) 208/240V 480V 600V
1 — — — 3/4 3/4 1 3 Standard Rating Molded Case Circuit Breakers
3/4 1 1 2 2 3 7 HFD 150 65 65 25
2 2 2 3 5 71/2 15 HJD 250 65 65 25
5 5 5 10 10 10 30 HKD 400 65 65 35
7-1/2 7-1/2 7-1/2 — — — 50 HLD 600 65 65 35
2 — — — — — 15 30 NGH 800 65 65 35
10 10 10 15 20 25 50 NGH 1200 65 65 35
— 15 25 25 — 70 RGH 2000 65 65 50
3 — — —_ — 30 50 High Interrupting Rating Molded Case Circuit Breakers
15 20 20 30 40 50 100 FDC 150 100 100 35
25 25 30 50 50 — 150 JDC 250 100 100 35
4 40 40 40 60 100 100 150 KDC 400 100 100 50
— — 50 75 — — 250 LDC 600 100 100 50
5 50 50 60 — 125 150 250 NGC 800 100 100 50
75 75 75 150 200 200 400 NGC 1200 100 100 50
— — 100 — — — 600 RGC 2000 100 100 65
6 150 150 200 300 350 400 600 RGC 2500 100 100 65
— — — — 400 — 1200 Current Limiting Molded Case Circuit Breakers
HFD/CL 150 100 100 100
NBTRIPAC ~ 300-800 100 100 100
Magnum DS Air Circuit Breakers
MDS-608 800 65 65 65
MDS-C08 800 100 100 100
MDS-616 1600 65 65 65
MDS-C16 1600 100 100 100
MDS-620 2000 65 65 65
MDS-C20 2000 100 100 100
MDS-632 3200 65 65 65
MDS-C32 3200 100 100 100
Notes
@ Suitable for use with NEMA Design B and D (high efficiency) motors.
Circuit breakers can be supplied with optional CPT and optional shunt trip.
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Individual CPT Sizes

Starter Standard Maximum Size
Size Transformer (VA) in Standard Unit (VA)
FVNR, FVR, 2S2W

1,2 100 150

1,2-6 100 100

3,4 150 250

5,6 500 500

4 150 250

5 150 250

6 250 350

RVAT

3,4 150 250

5,6 500 500

281W

1,2,3,4 200 250

5,6 500 500

Vacuum

4 150 250

5 150 250

6 250 350

Product Specifications

Structure

e NEMA 1,2, 3Ror
12 enclosure

e Copper horizontal bus
600-3200A

e Fully rated copper vertical
bus 300-1200A

e |solated vertical bus barrier
standard on Freedom
2100 MCCs

e Optional insulated
horizontal bus and/or
insulated labyrinth
vertical bus on Freedom
2100 MCCs

e Optional isolating barriers
between structures

e |nsulated horizontal bus
and insulated labyrinth
vertical bus is standard on
FlashGard MCCs

e Heavy-duty spring
operated quarterturn
door latches

e 65 kA and 100 kA bus
bracing

Units

Freedom 2100

Motor Starters:

* NEMA size 1-7

* Bimetallic overload relay

* Single-phase protection

¢ Class 10 and 20
protection

* Widest heater range
with fewest styles in
the industry

e Optional solid-state
overload relays

HMCP with combination
starter ratings of 65 kAIC
and 100 kAIC at 480V
Plug-in units up to 400A
Handle mechanism with
positive trip indication
Side-mounted positive
latch terminal block

Motor load terminal block
is standard on FlashGard
MCC and optional on
Freedom 2100

e Compact units available

Solid-State Reduced Voltage
Starters:

* S811+ (20-800 hp)

Adjustable Frequency
Drives:

° MVX (1-10 hp)

° SVX9000 (2-600 hp)
K-Switch visible blade
fused disconnect:

° 30-800A

* 100 kAIC at 600V

Volume 3—Power Distribution and Control Assemblies CA08100004E—March 2013

Freedom 2100 and Freedom FlashGard Technical Data and Specifications

e 10250T 30.5 mm heavy-
duty oiltight pushbuttons
e Surge protection:
* SPD Series
(100-400 kA)

e Energy monitoring:

* 1Q 100 (amperes, volts)

° 1Q 250 (adds, Hz,
watts, PF)

* 1Q 260 (adds THD,
Contact I/O)

* |Q Analyzer (adds
trending, waveform
display)

* Power Xpert (adds high-
end metering, power
quality analysis, open
communications and
Web server gateway)
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3 3 Motor Control Centers

Freedom 2100 and Freedom FlashGard Check Sheets

Freedom 2100 and Freedom FlashGard Contents
Description
Freedom 2100 and Freedom FlashGard Check Sheets

Motor Control Center Takeoff Check Sheet

Customer/Job Name Neg No. Bus Rating and Options

Horizontal bus 600/800/1200/1600
MCC Model 21-inch deep structure only 2000/2500/3200
Freedom 2100 FlashGard Bus plating Silver (AG)/tin (SN)
Service 60 Hz 208V/230V/480V/575V Bus temp rise 50°C/65°C
Voltage 50 Hz 380V/415V Insulated horizontal bus
DC 125V/250V Vertical bus 600/800/1200
Three-wire/four-wire Ground bus 300/600/800
Structure Configuration Location Top/bottom
16-inch front mount 21-inch front mount Vertical ground bus Lugs: incoming/each end
21-inch front and rear mount Neutral bus (4W only) Half/full/lug pad
42-inch front mount back-to-back Bus bracing 42K/65K/100K
32-inch front mount back-to-back Vertical bus barrier STD Glastic sheet
NEMA 1A/2DP/12/3RNW!I/3R aisle/3R tunnel Labyrinth with/without shutter
Enclosure Modifications Incoming Line Metering
Space heaters (150W) 120V/240V 1Q130/140/150
Channel sills CBC/IBC seismic qualified 1Q 250/260
Thermostat Split proof 1Q DP-4130
Bottom plates Split rear cover 1Q Analyzer
Corner structure Vertical section barrier Power Xpert 2250/2260/2270
8-inch vertical wireway Special paint color (adder) Power Xpert 4000/6000/8000

ABS Certification Incoming Protection

Handle extensions (“two meter rule”) SPD Series surge protective device
Top hat (certain sections) 12-inch/18-inch/24-inch Incoming Line MLO/Breaker/Switch
Top hat (all sections) 12-inch/18-inch/24-inch Cable—top/bottom/bus duct

Main trip: LS/LSI/LSG/LSIG/other

Crimp lugs Screw type lugs

Main tie main (MTM) Auto throw over

Kirk key Service entrance (SUSE)
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MCC Spec Review Checklist, continued

Motor Control Centers

Freedom 2100 and Freedom FlashGard Check Sheets

3.3

Breaker Options

Control Power

Aux. contacts (INO 1NC) (2NO 2NC)

Size 1100 VA (Std)/150 VA max.

LS/LSI/LSIG/LSG trip units

Size 2100 VA (Std)/150 VA max.

Under voltage release Shunt trip

Size 3150 VA (Std)/250 VA max.

Panelboards

Size 4 150 VA (Std)/250 VA max.

14/18/26/30/32/42 count 1-pole/2-pole/3-pole

Size 5250 VA (Std)/300 VA max.

Starter Disconnect Type

Size 6 250 VA (Std)/300 VA max.

HMCP/TM. bkr./fusible

Separate source power

NEMA wiring class Aucxiliary Starter Contacts

1A/1B/2B/1C/2C/15/2S NO 1/2/3/4 NC 1/2/3/4
HMCP/TM. Bkr./fusible Control Devices

If any type “C" choose MTB location: Pushbutton 1 unit/2 unit/reset VoltageVision
Master terminal blocks (MTBs) top/bottom/relay structure Selector switch 2pos/3pos/Apos Motorguard

Terminal Blocks

Side latch pull apart (Std) (2x7-point)

Spare points = % (call DSE) Front utility (call DSE)

Nameplates: Black with White Letters / White with Black Letters

Starter OL Types

Bimetallic Advanced solid-state

Solid-state

Plug-In Starter Bucket Unit Features

#16 MTW wire Coil surge suppression
#14 SIS wire Blown fuse indicators
#14 MTW Ground fault relays
Wiremarkers each end

Ring wire lugs control Riley current sensor
Spade wire lugs Heater packs

Ring power wire lugs

Wiring diagram on door

SIS power wire Vacuum contactors

Volume 3—Power Distribution and Control Assemblies CA08100004E—March 2013  www.eaton.com

Light—Std Xfmr/PTT/LED bulb

Motor load block

On/off run/stop

Mini ETM Panel ETM
AMM (mini/panel) VM (mini/panel)
Riley transducer (Loop/Self Pwr)

CTs for remote metering

Ground fault

IP relay—size 1/2/3/4/5/6 Voltage=
Relays 300V or 600V Timers
Communications

DeviceNet direct Modbus RTU

Ethernet Power Xpert Gateway
Modbus TCP PROFIBUS DP

$811+ Soft Starters

Isolation contactor MOVs

Pump control software Bypass starter

VFDs SVX/MVX/CPX
EMI/RFI Line fuses

dV/dT filter 600 ft or 1000 ft

3-contactor bypass

Harmonic Correction Unit

50A/100A
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3 3 Motor Control Centers

Freedom 2100 and Freedom FlashGard Check Sheets

Component Count Sheet

FVNR Starters FVR Starters Two Speed, One Winding Two Speed, Two Winding
Size Quantity Size Quantity Size Quantity Size Quantity
1 1 1 1
2 2 2 2
3 3 3 3
4 4 4 4
5 5
6 6 Fusible Feeders
7 Single Quantity Dual Quantity
30A 30/30
Feeder Breakers 60A 60/60
Single Quantity Dual Quantity 100A
50A 50/50 200A
100A 100/50 400A
150A 100/100 600A
225A 150/100 800A
250A 150/150 1200A
400A
600A
S00A o . Fl.lllll'e Space .
Starter Circuit Protection Size Quantity
1200A
HMCP Thermal Magnetic 2X
1600A
2000A HMCPE 3X
2500A Fusible 4X
3200A
Relay Panels
Size Quantity
VFDs
HP Quantity Type =
15 CTNT 3X
2 CTAT 4X
3 CTAT X
5 CTAVT 6
75 CTAT X
10 CTAT 8X
20 CTNT X
25 CTNT 10X
30 CTAVT 1X
40 CTNT 12X
50 CT/NT
60 CTNT
75 CTNT
100 CTNT
125 CTNT
150 CTNT
200 CTNT
250 CTNT
300 CTNT
400 CTNT
500 CTNT
600 CTANT
700 CTNT
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Motor Control Centers 3 3

Freedom 2100 and Freedom FlashGard Check Sheets

Component Count Sheet, continued

Soft Starters

HP Quantity Duty Cable Exit
20 Std/severe

40 Std/severe

60 Std/severe

75 Std/severe

125 Std/severe

200 Std/severe

300 Std/severe Top/bottom
350 Std/severe Top/bottom
450 Std/severe Top/bottom
500 Std/severe Top/bottom
600 Std/severe Top/bottom
700 Std/severe Top/bottom
Transformers

Single-Phase Quantity Three-Phase Quantity
3kVA 9kVA

5 kVA 15 kVA

7.5 kVA 25kVA

10 kVA 30 kVA

15 kVA 45 kVA

20 kVA

25 kVA

30 kVA

45 kVA
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3 4 Motor Control Centers

XT and XT FlashGard Technical Data and Specifications

Technical Data
and Specifications

Incoming Line

Incoming Line—

Main Lugs Only ® Incoming Line—Main Circuit Breaker ®
Bus Dimensions in Inches (mm)
Rating X-Space Frame Size Circuit XTand XTFlashGard Enclosure
500 > (Amperes) Breaker Type Unit Size Width
3 150 HFD 18.00 (457.2) 20.00(508.0)
4 FDC 18.00 (457.2) 20.00(508.0)
800 3 225 HFD 18.00 (457.2) 20.00(508.0)
4 FDC 18.00 (457.2) 20.00 (508.0)
6 250 HJD 30.00(762.0) 20.00 (508.0)
1000 4 JoC 30.00(762.0) 20.00 (508.0)
6 400 HKD 30.00(762.0) 20.00 (508.0)
8 KDC 30.00(762.0) 20.00 (508.0)
1200 5 CHKD® 30.00(762.0) 20.00 (508.0)
6 CKDC® 30.00(762.0) 20.00 (508.0)
1600 12 600 HLD 24.00 (609.6) ©@® 20.00 (508.0)
2000 1 LDC 24.00 (609.6) ©@® 20.00 (508.0)
2500 12 CHLD @® 24.00(609.6) 20.00(508.0)
3000® 12 CLDC@® 24.00(609.6) 20.00(508.0)
800 HMDL 30.00(762.0) 20.00(508.0)
CHMDL @® 48.00(1219.2) ©@® 20.00 (508.0)
NGH @® 42.00(1066.8) ©® 20.00 (508.0)
NGC ®® 42.00(1066.8) ©@® 20.00 (508.0)
NGH-C 72.00(1828.8)® 20.00 (508.0)
NGC-C 72.00(1828.8)® 20.00 (508.0)
1200 NGH ®@® 42.00(1066.8) ©® 20.00 (508.0)
NGC ®® 42.00(1066.8) ©® 20.00(508.0)
NGH-C 72.00(1828.8)® 20.00 (508.0)
NGC-C 72.00(1828.8)® 20.00 (508.0)
1600 RGH 72.00(1828.8) 20.00(508.0)
RGC 72.00(1828.8) 20.00(508.0)
RGH-C ®®@ 72.00(1828.8) 20.00 (508.0)
RGC-C @& 72.00(1828.8) 20.00 (508.0)
2000 RGH @® 72.00(1828.8) 20.00 (508.0)
RGC 72.00(1828.8) 20.00 (508.0)
RGH-C ®®® 72.00(1828.8) 20.00 (508.0)
RGC-C @& 72.00(1828.8) 20.00 (508.0)
2500 RGH ®® 72.00(1828.8) ©@2®@ 24.00 (609.6)
RGC 72.00(1828.8) ©@2®@ 24.00(608.6)
Notes
@ Table common to XTand XT FlashGard.
@ NEMA 1 gasketed only.
® 100% rated when 90° cable applied at 75° ampacity for 100% rating. Digitrip™ 310 LS is required and included in the price.
@ Digitrip 310+ LSl is standard and included in the pricing.
® Arcflash Reduction Maintenance System (ARMS) available. Requires Digitrip 310+ ALSI or ALSIG.
® Fixed assembly. Not available with FlashGard RotoTract assembly.
@ 100% rated when 90° cable applied at 75° ampacity for 100% rating.
® Add 6.00 inches (152.4 mm) for top entry of incoming cables.
® |Install at top for cable top entry or at bottom for bottom cable entry.
The main breaker requires the complete vertical section. The rear is unusable.
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Structure Modifications

Structure Modifications

Motor Control Centers

XT and XT FlashGard Technical Data and Specifications

Neutral Bus (Bottom)

Description Ampere Rating
Enclosure 300

NEMA 1 gasketed 600 or 800
NEMA 12—dust-tight 1000

NEMA 3R front-mounted only 1200

NEMA 3R front and rear 1600

NEMA 3R walk-in 2000

NEMA 3R tunnel 2500

Space heater 3200 @

Thermostat

Bottom plate

Channel sills

12.00-inch (304.8 mm) pull box

100 kA bus bracing

Vertical Bus

600A

800A

1200A

Horizontal Ground Bus

300A copper

600A copper

800A copper

Standard Structures

16.00-inch (406.4 mm) front-mounted only

21.00-inch (533.4 mm) front-mounted only

21.00-inch (533.4 mm) front and rear

Main Horizontal Bus—65°C Rise

B600A copper

800A copper

1200A copper

1600A copper

2000A copper

2500A copper

3200A copper
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Incoming Line Metering

X-Space
XT and
Meter XTFlashGard
1Q 130/140/150 2
10 250/260 2
1Q DP-4130 2
1Q Analyzer 2
Power Xpert 2
2250/2260/2270
Power Xpert 3
4000/6000/8000

Surge Protective Device—
Units with Circuit Breaker
Disconnect

Three feature packages are
available to choose from.
Individual features vary by
package.

3.4

X-Space
Surge Current XT and
Per Phase XTFlashGard
100 kA 3
Model SPD @
120 kA 3
Model SPD @®
160 kA 3
Model SPD @
200 kA 3
Model SPD @
250 kA 3
Model SPD ®
300 kA 3
Model SPD
400 kA 3
Model SPD
Notes

@ Available NEMA 1 gasketed
enclosures only.

@ QOptional integral 1Q 200 meter in 3X unit

for 100 kA-200 kA.
® Recommended for branch entrance.
@ Recommended for service entrance.
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3.4

Combination Starters

Circuit Breaker Starters

Motor Control Centers
XT and XT FlashGard Technical Data and Specifications

Fusible Disconnect Starters

Starter Modifications

Control Configurations Available with XT and
XT FlashGard FVNR Starters ©

X-Space X-Space
Size XxT XTFlashGard Size XT XTFlashGard Configuration Control Devices
Full Voltage Non-Reversing Full Voltage Non-Reversing 1@ Hand/off/auto selector switch

Start and stop pushbuttons

1 1 2 1 2 3 Running and stopped lights
2 1 2 2 2 3 Overload trip light/reset button
3 ) 3 3 4 4 2@ Hand/off/auto selector switch
Start and stop pushbuttons
4 2 4 4 5 6 Running light
5 5 6 5 9 10 Overload trip light/reset button
. . 3 Hand/off/auto selector switch
Full Voltage Reversing Full Voltage Reversing Running and stopped lights
1 2 3 1 3 4 Overload trip light/reset button
2 2 3 2 3 4 4 Hand/off/auto selector switch
Running light
3 3 4 3 5 6 Overload trip light/reset button
4 3 4 4 8 9 5 Hand/off/auto selector switch
5 7 8 5 12 12 Overload trip light/reset button
2S1W Non-Reversing 2S1W Non-Reversing 6@ Start and stop pushbuttons
Running and stopped lights
1 3 4 1 3 4 Overload trip light/reset button
2 3 4 2 3 4 7 Start and stop pushbuttons
3 4 5 3 4 5 Running light
Overload trip light/reset button
4 4 5 4 5 6
- - 8 Start and stop pushbuttons
2S2W Non-Reversing 2S2W Non-Reversing Overload trip light/reset button
1 3 4 1 3 4
2 3 4 2 3 4 Control Configurations Available with XT and
XT FlashGard FVR Starters ®
3 3 4 3 5 6
1 4 5 1 6 7 Configuration Control Devices
1® Forward/reverse/off/auto selector switch

Contactor Only Units
X-Space

Size XT XTFlashGard

Circuit Breaker

1 1 2
2 1 2
3 2 3
4 2 4
5 5 6
Fusible Disconnect

1 2 3
2 2 3
3 4 4
4 5 6
5 9 10

Forward, reverse, and stopped lights
Overload trip light/reset button

2 Forward/reverse/off/auto selector switch
Forward and reverse lights
Overload trip light/reset button

3 Forward/reverse/off/auto selector switch
Overload trip light/reset button

5@ Forward, reverse, and stop pushbuttons
Forward and reverse lights
Overload trip light/reset button

4 Forward, reverse, and stop pushbuttons
Overload trip light/reset button

Notes

@ Additional configurations available. The device panel on XT MCC starter units can support
up to three pilot/control devices plus an overload trip light/reset button. The device panel on
XT FlashGard starter units can support up to five pilot/control devices plus an overload trip
light/reset button.

@ Configuration available on XT FlashGard only.
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Motor Control Centers 3 4

XT and XT FlashGard Technical Data and Specifications

Industrial Communications ®

Networked-enabled In the XT and XT FlashGard
components in MCCs MCCs, the base
eliminate up to 90% of the communications protocols
control wiring versus available are Modbus TCP
traditional hardwired designs. or EtherNet/IP. If a different
The industrial network is protocol is required to link the
prewired throughout the MCC with an external device
MCC and factory tested such as a DCS, SCADA
for conformance. system or PLC, a gateway
will be installed within
the MCC.

Motor Control Communication Options

Device EtherNet/IP Modbus TCP
€440 Overload Ca41v C441v
SVX Drives OPTCI OPTCI
Feeders Ca41v Caqv
S811+ Soft Starters Ca41v Caqv

S811+ Soft Starters with Integral Bypass

X-Space X-Space
Maximum hp XT XTFlashGard Maximum hp XT XTFlashGard
1.15 Service Factor—Standard Duty 1.15 Service Factor—Severe Duty
20 2 3 10 2 3
40 2 3 25 2 3
60 3 4 40 3 4
75 3 4 50 3 4
125 6 7 75 6 7
150 6 7 100 6 7
200 6 7 125 6 9
300 9 9 150 9 10
350 9 9 200 9 10
450 12 12 250 9 10
500 12 12 300 9 10
600 12 12 350 9 10
700 12® 12 450 12® 12
S811+ Control Options ® S811+ Power Options ® Notes
Description NEMA Bypass Contactor @ E];SFFSEA%;;?\;F&? for both XTand
Pump control Size 1 ® Requires 24.00-inch (609.6 mm) wide,
| ey
Size 3 breaker models.
Size 4
Size 5
Size 6
Size 7
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3.4

Motor Control Centers

XT and XT FlashGard Technical Data and Specifications

Motor Isolation Contactors

SVX9000 Options

SVX9000 Options

Feeders

Sizes Description Description Note: FlashGard RotoTract
assembly available on circuit
! Modbus TCP Modbus TCP breakers 400A and below.
2 EtherNet/IP EtherNet/IP
3 2000-foot (609.6m) dV/dT filter (3 hp) 2000-foot (609.6m) dV/dT filter Circuit Breaker
4 2000-foot (609.6m) dV/dT filter (40-75 VT ho) X-Space
(5-15 hp) 2000-foot (609.6m) dV/dT filter Amperes XT  XTFlashGard
> (100-150 VT hp) e
2000-foot (609.6m) dV/dT filter Standard Circuit Breakers
. (2030 hp) 2000-foot (609.6m) cV/dT filter HDs0 2 2
MMX Adjustable Frequency - (200250 VT hp)
Drives—NEMA 1 480V Input line fuses (3-30 hp) HFD 100 2 2
RF filter (3-30 hp) 2000-foot (609.6m) dV/dT filter HED 150 2 2
X-Space Herto—abhp (300-400 VT hp)
XTand XT 2000-foot (609.6m) dV/dT filt HiD20 3 3
an . -foo 6m ilter
hp FlashGard EVX9000 Aglystable (500-600 VT hp) HKD400 4 5
requency Drives— - HLD60O 4 4@
1 2 Non-Plug-in Units NEMA 1 Input line fuses (40-150 VT hp) NGHBD 7 5
2 2 480V Constant/Variable Input line fuses (200~250 hp) NGH 1200 7 ®
Torque Rated Input i »
3 3 nput line fuses (300—400 hp) EGH1%5 1 7
5 3 X-Space
. . . JGH250 1 2
75 3 XT Active Harmonic Correction
: hp XT FlashGard for AC Drives HKD400 4 5
10 3 40 9 9 X-Space HD6O 5 5@
50 9 9 XT ] ]
MMX Drive Options 0 9 9 Description XT FlashGard Fus!ble Dlss:onnect—
. Fusible Switch
Description 5@ 9 9 50A harmonic 12® 12
- correction X-Space
3% load reactor 100 12 12 Amperes  XT XTFlashGard
5% load reactor 125 12 12 100A hgrmonlc 120 120
correction 300r 60 2 3
Three contactor bypass 150 12 12 100 3 3
) 200 12 12 18-Pulse Clean Power 200 6 5
SVX9000 Adjustable 250 12 12 Drives—NEMA 1, 480V 400 6 7
Frequency Drives— 300 m 2 Variable Torque Rated ® 600 8 80
Plug-in Units NEMA 1 X-Space
i 400 12 12 3
180V C%nSthgva"able hp Inches (mm) Wide ® Notes
orque Rate 500 12 12 © SVX9000 plug-in units with HMCP
X-Space 600 12 12 100 12,40.00{1016.0) disconnect, 3% input line reactor,
3% output line reactor, door-mounted
. - ;{IT o 200 12 12 150 12,40.00(1016.0) ke;pad,pCPT.
P ashhar Note: Consult Eaton’s Consulting 200 12,60.00(1524.0) @ X-space for 75 hp CT rated drive is 12X.
3 : 6 Application Guide for complete 250 12,6000 {1524  Reguires 24.00-nch (03,6 mm)
5 4 7 getalls on Drive/ Option Assembly 300 12,60.00 (1524.0)® ® Includes 5% inlput line reactor, 18-pulse
imensions. .
75 4 7 . . . 400 12,60.00(1524.0)® rectifier, delta differential transformer.
Note: SVX9000 Non—PIug—lon Units ® X-space shown is common for both
10 4 7 with HMCP disconnect, 3% input 500 12, 106.00 (2692.4) ® £2100 and Freedom FlashGard MCCs
15 4 7 line reactor, 3% output line ® Extra space required for bypass
gs-?tor' door mounted Keypad, contactor, consult factory.
20 6 10 . ' :
® 5
25 6 10 Note: VT—Variable Torque drives Fixed assembly, no RotoTract.
0 . " are capable of producing 200%

V3-T3-22

starting torque for 10 seconds
and are rated for 10 seconds,
and are rated 110% overload
for 1 minute.

Note: CT—\Variable Torque drives
are capable of producing 200%
starting torque for 10 seconds
and are rated for 10 seconds,
and are rated 150% overload

for 1 minute.

Note: In the XTand XT FlashGard
MCCs, the base communications
protocols available are Modbus
TCP or EtherNet/IP If a different
protocol is required to link the
MCC with an external device such
as a DCS, SCADA or PLC, a
gateway will be installed within
the MCC.
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NEMA 3R Drives

480V —Constant/Variable
Torque Rated

X-Space, Width

Horsepower Inches (mm) ©
15 5X, 24.00 (609.6)
2 5X, 24.00 (609.6)
3 5X, 24.00 (609.6)
5 5X, 24.00 (609.6)
75 12X, 24.00 (609.6)
10 12X, 24.00 (609.6)
15 12X, 24.00 (609.6)
20 12X, 24.00 (609.6)
25 12X, 24.00 (609.6)
30 12X, 24.00 (609.6)
40 12X, 24.00 (609.6)
50 12X, 32.00(812.8)
60 12X, 32.00(812.8)
75 12X, 32.00(812.8)
100 12X, 32.00(812.8)
125 12X, 32.00(812.8)
150 12X, 32.00(812.8)
200 12X,32.00(812.8)@
Transformers

Transformers ®

Primary and
Primary Secondary
Breaker Only Breakers

kVA X-Space X-Space
Single-Phase

3 4 4

5 4 4

75 4 4

10 4 4

15® 6 6

20® 6 6

25® 6 6

30© 6 6

45® 7 8
Three-Phase

9® 6 6

15® 6 6

250 6 6

300 6 6

456 6 6

Motor Control Centers

XT and XT FlashGard Technical Data and Specifications

Panelboards
Panelboards Panelboards
(240V Maximum) ©® (480V Maximum)
Circuits X-Space Circuits X-Space
18 4 14 6
30 5 26 8
42 6 32 8
42 10

Automatic Transfer Switches

Open Transition Three-Pole Only

Ampere Rating Unit Width Inches (mm) XTand XTFlashGard X-Space
100® 20.00(508.0) 6

150 ® 20.00(508.0) 6

100 20.00(508.0) 8

150 20.00(508.0) 8

225 20.00(508.0) 8

300 20.00(508.0) 8

400 24.00 (609.6) © 12

600 24.00 (609.6) ©® 12

800 24.00 (609.6) ©® 12
1000 24.00 (609.6) ® 12
1000 44.00(1117.6) @ 12
1200 44.00(1117.6) @ 12
1600 44.00(1117.6)® 12
2000 44.00(1117.6)® 12
Notes

@ X-space shown is common for both XTand XT FlashGard MCCs.
@ Extra space required for bypass section. Consult factory.

® Must have primary breaker. Must be located at bottom of structure.
@ Space for MLO. Branch breakers included.

® Manually operated switch:

NTVS = Electronically operated non-automatic.
MTVX = Single handle manual operation.
Requires 21.00-inch (533.4 mm) deep structure.

® Qe

Requires 42.00-inch (1066.8 mm) deep structure
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Requires 37.00-inch (939.8 mm) deep structure, flush at the rear. 4.00-inch (101.6 mm) filler required.
. 4.00-inch (101.6 mm) filler required.
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3 4 Motor Control Centers

XT and XT FlashGard Technical Data and Specifications

Application Guide
Motor Circuit Protector Selection Guide ® Circuit Breaker Application Chart
Maximum Horsepower Interrupting Rating
NEMA 200V 208V 230V 380V 460V HMCP Frame Rating (kA Symmetrical Amperes)
7 - - - o 34 3 Frame (Amperes) 208/240V 430V
34 1 1 9 9 7 Standard Rating Molded Case Circuit Breakers
2 7 7 3 5 15 E125H 125 65 65
5 5 5 10 10 0 J250H 250 65 65
He e e — — 50 HKD 400 6 %
; — — — — — 0 HLD 600 65 65
10 10 10 15 20 50 NGH 1200 65 65
- — e - . P RGH 2500 65 65
3 — — — — — 50 High Interrupting Rating Molded Case Circuit Breakers
15 20 20 30 40 100 Foc 150 100 100
25 25 30 50 50 150 Joe 20 100 100
4 40 40 40 60 100 150 Koe 400 100 100
- — p - — 20 LDC 600 100 100
5 50 50 60 — 125 250 NGC 1200 100 100
75 75 75 150 200 400 RGC 2500 100 100
— — 100 — — 600 Magnum DS Air Circuit Breakers
MDS-608 800 65 65
MDS-C08 800 100 100
MDS-616 1600 65 65
MDS-C16 1600 100 100
MDS-620 2000 65 65
MDS-C20 2000 100 100
MDS-632 3200 65 65
MDS-C32 3200 100 100
Notes

@ Suitable for use with NEMA Design B and D (high efficiency) motors.
Circuit breakers can be supplied with optional shunt trip.
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Product Specifications

Structure

NEMA 1, 2, 3R or

12 enclosure

Copper horizontal bus
600-3200A

Fully rated copper

vertical bus

Optional isolating barriers
between structures
Insulated labyrinth vertical

bus is standard on the
XTMCC

Insulated horizontal bus
and insulated labyrinth
vertical bus is standard
on XT FlashGard MCCs
Heavy-duty spring
operated quarterturn
door latches

65 kA and 100 kA bus
bracing

XT and XT FlashGard Technical Data and Specifications

Units

XT and XT FlashGard
motor starters:

* NEMA size 1-5

* NEMA rated XT
contactor

e (440 overload relay

* Single-phase protection

¢ Class 10 and 20
protection

HMCP with combination
starter ratings of 65 kAIC
and 100 kAIC at 480V
Plug-in units up to 400A
Handle mechanism with
positive trip indication
Side-mounted positive
latch terminal block

Motor load terminal block

is standard on both the XT

and XT FlashGard MCCs

6.00-inch (1X) size 1 and 2

FVNR starters, 12.00-inch
(2X) size 3 and 4 FVNR
starters, add 1X for

FVR versions

Optional communications
without increasing unit
footprint

Soft Starters:

* S811+ (20-700 hp)
Adjustable Frequency
Drives:

* MVX (1-10 hp)

° SVX9000 (2-600 hp)

K-Switch visible blade
disconnect:

° 30-800A
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e Surge protection:

SPD Series
(100-400 kA)

e Energy monitoring:

|Q 100 (amperes, volts)
1Q 250 (adds, Hz,
watts, PF)

1Q 260 (adds THD,
Contact I/O)

|1Q Analyzer (adds
trending, waveform
display)

Power Xpert (adds high-
end metering, power
quality analysis, open
communications and
Web server gateway)
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3 5 Motor Control Centers

XT and XT FlashGard Check Sheets

XT and Freedom XT FlashGard

XT and XT FlashGard Motor Control Center
Takeoff Check Sheet

Contents
Description
XT and XT FlashGard Check Sheets

Customer/Job Name Neg No. Bus Rating and Options
Horizontal bus 600/800/1200/1600
MCC Model 21-inch deep structure only 2000/2500/3200
XT XTFlashGard Bus plating Silver (AG)/tin (SN)
Service 60 Hz 208V/230V/480V Bus temp rise 50°C/65°C
Voltage 50 Hz 380V/415V Insulated horizontal bus
Three-wire/four-wire Vertical bus 600/800/1200
Structure Configuration Ground bus 300/600/800
16-inch front mount 21-inch front mount Location Top/bottom
21-inch front and rear mount Vertical ground bus Lugs: incoming/each end
42-inch front mount back-to-back Neutral bus (4W only) Half/full/lug pad
32-inch front mount back-to-back Bus bracing 42K/65K/100K
NEMA 1/2DP/12/3RNW!I/3R aisle/3R tunnel Vertical bus barrier STD labyrinth with shutter

Enclosure Modifications

Incoming Line Metering

Space heaters (150W) 120V/240V 10 130/140/150

Channel sills CBC/IBC seismic qualified 10 250/260

Thermostat Split proof 1Q DP-4130

Bottom plates Split rear cover 1Q Analyzer

Corner structure Vertical section barrier Power Xpert 2250/2260/2270

8-inch vertical wireway Special paint color (adder) Power Xpert 4000/6000/8000
ABS Certification Incoming Protection

Handle extensions (“two meter rule”)

SPD Series surge protective device

Top hat (certain sections) 12-inch/18-inch/24-inch

Incoming Line MLO/Breaker/Switch

Top hat (all sections) 12-inch/18-inch/24-inch

Cable—top/bottom/bus duct

Main trip: LS/LSI/LSG/LSIG/ALSI, ALSIG/

other

Crimp lugs Screw type lugs

Main tie main (MTM) Auto throw over

Kirk key Service entrance (SUSE)
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XT and XT FlashGard Motor Control Center
Takeoff Check Sheet, continued

Motor Control Centers 3 5

XT and XT FlashGard Check Sheets

Breaker Options

Control Power Source

Aux. contacts (INO 1NC) (2NO 2NC)

LS/LSI/LSIG/LSG trip units

Under voltage release Shunt trip

Panelboards

14/18/26/30/32/42 count 1-pole/2-pole/3-pole

Starter Disconnect Type

HMCP/fusible

NEMA wiring class

1A/1B/2B/1C/2C/15/2S

HMCP/TM. Bkr./fusible

If any type “C" choose MTB location:
Master terminal blocks (MTBs) top/bottom/relay structure

Terminal Blocks

Side latch pull apart (Std) (2x6-point)

Spare points = % (call DSE) Front utility (call DSE)

Nameplates: Black with White Letters / White with Black Letters

Starter OL Types

Solid-state

Solid-state with ground fault

Single 24 Vdc power supply per 3 structure
shipping split

Dual redundant 24 Vdc power supplies per
3 structure shipping split

External 24 Vdc power supply

Auxiliary Starter Contacts

NO 1/2/3/4 NC 1/2/3/4
Communications

EtherNet/IP Other protocol via gateway
Modbus TCP

S811+ Soft Starters

Isolation contactor MOVs

Pump control software Bypass starter

VFDs SVX/MVX/CPX

EMI/RFI Line fuses

dV/dT filter 600 ft or 1000 ft

3-contactor bypass

Harmonic Correction Unit

50A/100A

Volume 3—Power Distribution and Control Assemblies CA08100004E—March 2013  www.eaton.com V3-T3-27




3 5 Motor Control Centers

XT and XT FlashGard Check Sheets

Component Count Sheet

FVNR Starters FVR Starters Two Speed, One Winding Two Speed, Two Winding

Size Quantity Size Quantity Size Quantity Size Quantity
1 1 1 1

2 2 2 2

3 3 3 3

4 4 4 4

5 5

Fusible Feeders

Feeder Breakers Single Quantity
Single Quantity 30A
50A 60A
100A 100A
150A 200A
225A 400A
250A 600A
400A 800A
600A 1200A
800A
1200A
Future Space

1600A o . - ]

Starter Circuit Protection Size Quantity
2000A

HMCP 2X
2500A

Fusible 3X
3200A

aX

VFDs
HP Quantity Type Relay Panels

Size Quantity
15 CTNT
2 CTNT x
3 CTAT 3X
5 CTNT 4X
7.5 CTNT 5X
10 CTNT X
20 CTNT 7X
25 CTNT ax
30 CTNT x
40 CTNT

10X
50 CTNT
60 CTNT 1X
75 CT/VT 12X
100 CTNT
125 CTNT
150 CTNT
200 CTNT
250 CTNT
300 CTNT
350 CTNT
400 CTNT
450 CTNT
500 CTNT
600 CTANT
700 CTANT
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Motor Control Centers 3 5

XT and XT FlashGard Check Sheets

Component Count Sheet, continued

Soft Starters

hp Quantity Duty Cable Exit
20 Std/severe

40 Std/severe

60 Std/severe

75 Std/severe

125 Std/severe

200 Std/severe

300 Std/severe Top/bottom
350 Std/severe Top/bottom
450 Std/severe Top/bottom
500 Std/severe Top/bottom
600 Std/severe Top/bottom
700 Std/severe Top/bottom
Transformers

Single-Phase Quantity Three-Phase Quantity
3kVA 9kVA

5 kVA 15 kVA

7.5 kVA 25kVA

10 kVA 30 kVA

15 kVA 45 kVA

20 kVA

25 kVA

30 kVA

45 kVA
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Low Voltage Switchgear

Magnum DS Switchgear

41 Magnum DS Metal-Enclosed
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4.1

Low Voltage Switchgear

Magnum DS Metal-Enclosed

Magnum DS Switchgear with Molded Case Circuit Breaker Feeder Section

Cross-Reference

Eaton's Electrical Sector has
an organization dedicated to
the support of current and
vintage switchgear breakers
and parts that date as far back
as the 1950s. These include
the Magnum™ DS, DSII, DS
and DB families.

For more information,

refer to YES Catalog No.
CA08105000E or call
1-800-BKR-FAST (257-3278).

Available in NEMA® 3R
walk-in and non-walk-in
configurations.

V3-T4-2

Product Description

Eaton’'s Magnum DS
Switchgear is backed by

50 years of power circuit
breaker and switchgear
development that have set
industry standards for quality,
reliability, maintainability and
extended operating life.

Magnum DS Switchgear is an
assembly of metal enclosures
housing power circuit
breakers, and normally
include control and
measuring devices such as
relays, instruments, meters
and the necessary power bus
work and control wiring for
AC systems applications up
to 600 volts.

Contents
Description
Magnum DS Metal-Enclosed

Features—Bus ...........
Features—Wiring .. .......
Features—Breaker .. ... ...
Magnum DS Switchgear—Trip Units .. ......
Options . ................
Standards and Certifications
Product Selection .. .......
Technical Data and Specifications. .. ........

Application Description

Switchgear is used in the
protection, controlling and
monitoring of low voltage
distribution systems. Although
used as “standalone”
distribution assemblies, they
are quite often incorporated
into secondary unit
substations so that the
equipment can be located
more closely to the point of
power usage. Magnum DS
Switchgear is ideally suited
to applications calling for

all types of industrial,
commercial and utility users
having distribution systems
rated 600 volts or below,
200,000 amperes or below
bus bracing, and 10,000
amperes or below
continuous loads.
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Features, Benefits
and Functions

Standard Finish—The light
gray paint finish (ANSI 61)
uses a modern, completely
automated and continuously
monitored electrostatic
powder coating. This
continuously monitored
system includes spray
de-grease and clean, spray
rinse, iron phosphate spray
coating spray rinse, non-
chemical seal, oven drying,
electrostatic powder spray
paint coating and oven curing.

Integral Base—The rugged
formed base greatly increases
the rigidity of the structure
and reduces the possibility
of damage during the
installation of the equipment
and is suitable for rolling,
jacking and handling. A lifting
angle is permanently welded
into the bus compartment
structure for increased
strength.
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Heavy-Duty Door Hinges—
Each breaker door is mounted
with hinge pins. Removal of
the door is easily
accomplished by just lifting
the hinge pin. This allows
easy access to the breaker
internal compartment for
inspection and maintenance.

Rear Cover/Doors—

In Magnum DS Switchgear,
standard rear covers with
captive hardware are the
bolt-on type. They are split
into two sections to facilitate
handling during removal and
installation. Optional rear
doors are also available.

Through-the-Door Design—
The following functions may
be performed without the
need to open the circuit
breaker door: levering the
breaker between positions,
operate manual charging
system and view the spring
charge status flag, close
and open breaker, view and
adjust trip unit, and read the
breaker rating nameplate.

Through-the-Door Design

Front Accessible—\WVhen
the door is open or removed,
each breaker compartment
provides front access to
isolated, vertical wireways,
primary disconnects, cell
current transformers and
other breaker compartment
accessories for ease of field
wiring and troubleshooting
field connections.
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Four-Position Drawout—
Breakers can be in connected,
test, disconnected or
removed position. The
breaker compartment

door can be closed in

the connected, test and
disconnected positions.

Closing Spring Automatic
Discharge—Mechanical
interlocking automatically
discharges the closing springs
when the breaker is removed
from its compartment.

Breaker Cell

Breaker Inspection—
When withdrawn on the
rails, breaker is completely
accessible for visual
inspection; tilting is not
necessary. The rails are
permanent parts of every
breaker compartment.

Interference interlocks are
supplied on breakers and

in compartments where the
compartments are of the
same physical size to ensure
that an incorrect breaker
cannot be inserted.

Features—Bus

Buses and Connections—
Vertical and cross bus ratings
in Magnum DS Switchgear
are based on a UL® and ANSI
standard temperature rise

of 65°C above a maximum
ambient air temperature

of 40°C.

Low Voltage Switchgear

4.1

Magnum DS Metal-Enclosed

Bus Ampacities—Vertical
and cross bus ratings in
Magnum DS are 2000,
3200, 4000, 5000 and

6000 amperes. In addition,
8000 and 10,000 amperes
continuous cross bus ratings
are also available.

Bus Bracing—Unique
vertical bus configuration
provides an optional short-
circuit withstand rating of
150,000 amperes without the
need for preceding current
limiting fuses. Standard
bracing is 100,000 amperes.
The U-shaped bar is the heart
of the Magnum DS vertical
bus. This configuration
provides a much higher
mechanical strength. To
further demonstrate the
strength and rigidity of this
bus system, it has been
verified through testing to
withstand 85,000 amperes
short-circuit for a full

60 cycles.

Silver Plating—Bolted,
silver-plated copper main
buses are standard. The
plating is over the entire
length of the bar, not just at
the joints. Optional tin-plated
copper buses are available.

Bus Joints—All joints are
bolted and secured with
Belleville-type spring washers
for maximum joint integrity.
These washers reduce the
potential of joint hardware
loosening during the
change of joint temperature
associated with variations
of the loads. As an option,
maintenance-free hardware
can be provided.

Full Neutral—For four-wire
applications, the neutral bus
is rated 100% of main bus
rating as standard.

Ground—A ground bus is
furnished for the full length of
the switchgear assembly and
is fitted with terminals for
purchaser’s connections.

Glass-Reinforced Polyester
Stand-Off Insulation
System—Glass-reinforced
polyester has been used on
both low and medium voltage
switchgear for decades.

By combining this industry-
proven material with our
other insulation materials,

a total system providing
exceptional mechanical and
dielectric withstand strength,
as well as high resistance to
heat, flame and moisture, is
produced. Substantial testing
to demonstrate accelerated
effects of heating and cooling
on the mechanical and
dielectric properties of this
system prove it to provide
superior performance for
decades of trouble-free
operation.

Features—Wiring

Cable Compartment—

The cable compartment gives
ample room for terminating
the power cables. Removable
top roof sheets allow for easy
conduit hub installation. The
floor of the cable compartment
is open to allow cable entry
from underground duct
banks. Optional floor plates
are available.

Lug Pad—The lugs are
located on the breaker run-
backs to accommodate lug
orientations at a 45° angle
to reduce the bending radius
of the cable needed for
making the connections,
thus reducing installation
and maintenance time.
Mechanical setscrew

type lugs are standard.
Optional NEMA two-hole
compression lugs are
available as an option.
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Low Voltage Switchgear

Magnum DS Metal-Enclosed

Control Wireway—

An isolated vertical wireway
is provided for routing of
factory and field wiring in
each switchgear section.
Breaker secondary terminal
blocks are mounted as
standard above each circuit
breaker. The terminal blocks
are rated 30 amperes and
will accept bare wire, ring
or spade terminals for wire
size ranges of #22 to #10.
Extruded loops are punched
in side sheets of the vertical
wireway to allow securing
of customer control wiring
without the use of adhesive
wire anchors.

Control Wire—Standard
wire is Type SIS insulated
stranded copper, extra
flexible No. 14 AWG
minimum.

V3-T4-4

Control Wire Marking—
Each wire is imprinted with
ink cured under ultraviolet
light for durability and for
easy identification by the
user. The enhanced solvent
resistance and durability

of the aerospace-grade UV
cure ink has been tested
for severe environments.
The imprinting is made
periodically along the length
of the wire, with the ends
being imprinted more
frequently. The point of
origin, wire designation

and point of destination are
imprinted in the following
format: <origin zone/wire
name/destination zone>.
Each device has a uniquely
designated zone. “<”
indicates the direction of
the wire origination and “>"
indicates the direction of
the wire destination. As an
option, wire marking can be
made using sleeve type or
heat shrink sleeve type.

Control Wire Marking

Secondary Terminal
Compartment Door—

The customer’s secondary
terminal connections are
located behind a separate
door providing access to
these connections without
the need to open the breaker
compartment door.

Shipping Split Connection—
At each shipping split, the
control connections are made
with plug-in terminal blocks
rated 600 volts, 40 amperes.
The terminal blocks interlock
mechanically without
removing the line or load
connections. This method

of making the shipping split
control connections increases
the speed of installation and
reduces the potential of
incorrect connections.

Features—Breaker

Contacts—The Magnum DS
has silver tungsten moving
contacts and silver graphite
stationary contacts. The
contacts provide a long-
wearing, low-resistance joint.
The contacts are protected
from arcing damage even
after repeated interruptions
by the “heel-toe” action that
causes the integral arcing
contacts to mate before the
main contacts part. The
arcing contacts then part last,
striking the arc away from
the main contacts.

The main contacts are of the
butt type and are composed
of a multiplicity of fingers to
give many points of contact
without alignment being
critical.

Magnum DS Breaker Contacts
(Arc Chutes Removed)

Stored-Energy Mechanism—
A cam-type closing mechanism
closes the breaker. It receives
its energy from a spring that
can be charged by a manual
handle on the front of the
breaker or by a universal
electric motor.

Release of the stored energy
is accomplished by manually
depressing a button on

the front of the breaker or
electrically energizing a
releasing solenoid.

Arc Chute—There are three
basic means of extinguishing
an arc: lengthening the arc
path; cooling by gas blast or
contraction; and deionizing or
physically removing the
conduction particles from
the arc path.

The DE-ION® principle is
incorporated in all Magnum
DS circuit breakers. This
makes possible faster arc
extinction for a given contact
travel, and ensures positive
interruption and minimum
contact burning.

Levering Mechanism—
The worm gear levering
mechanism is self-contained
on the breaker drawout
element and engages slots
in the breaker compartment.
A removable crank is used to
lever the breaker between
the connected, test and
disconnected positions.

Mechanical interlocking is
arranged so that levering
cannot be accomplished
unless the breaker is in
the opened position.

Protection During Levering
Operation—\\Vhen levering
the breaker between

the connected, test and
disconnected positions, the
operator is protected from
contact with live parts by
the breaker door.

. =
Com |

Levering Magnum DS Breaker

Volume 3—Power Distribution and Control Assemblies CA08100004E—February 2012 www.eaton.com



True Two-Step Stored
Energy Closing—

This sequence is required to
charge and close the breaker.

The breaker closing springs
are charged either through
the manual-charging handle
or by the optional charging
motor. The breaker is
mechanically interlocked to
prevent closing of the breaker
until the closing springs are
fully charged.

With the closing springs fully
charged, the breaker can then
be closed by pressing the
manual close pushbutton on
the breaker, or by the optional
spring release coil through a
remote electrical signal.

This means that the energy
required to open the breaker
is always prestored following
a closing operation.

"Stored energy” is energy
held in waiting, ready to open
or close the breaker within
five cycles or less. The
unique cam and spring design
provides necessary energy
for a single close-open
sequence, as well as the
energy for multiple charge-
close operations such as

this possible sequence:
charge-close-recharge-open-
close-open.

The closing springs are
interlocked with the breaker
racking mechanism to ensure
that the closing springs

are discharged before the
breaker can be removed
from the compartment.

Manually Operated
Breakers—Manually operated
breakers are equipped with a
manual charging handle to
charge the closing springs.
Manual closing and tripping
pushbuttons are utilized to
operate the breaker. Remote
closing and tripping can be
accomplished by installing
optional electric spring
release and shunt trip coils.
The breaker closing springs
must be charged manually,
then remote closing and
tripping signals can be sent
to the breaker.
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Electrically Operated
Breakers—Electrically
operated breakers are
equipped with a spring
charging motor and
electrically operated spring
release and shunt trip coils.
The breaker manual charging
handle can be used to charge
the closing springs when
power is not available to the
charging motor.

Provisions for Padlocking—
All breakers include provision
for padlocking open to
prevent electrical or manual
closing. This padlocking

can secure the breaker

in the connected, test or
disconnected position

by preventing levering of

the breaker.

Ease of Inspection and
Maintenance—Magnum DS
breakers are designed for
maximum accessibility and
the utmost ease of inspection
and maintenance.

Magnum DS Switchgear—
Trip Units

Digitrip® RMS Trip Unit—
The Digitrip RMS trip units
feature a dependent curve
that is depicted in the
nameplate by a blue shaded
area of the trip curve. The
dependent curve affords
better protection flexibility.
Additionally, all of the trip
units have, as standard,
thermal memory, 50/60 Hz
operation and thermal
self-protection at 90°C.

Digitrip RMS Integral
Microprocessor-Based
Breaker Overcurrent Trip
Systems—These systems
provide maximum reliability
with true rms sensing as
standard, gives excellent
repeatability, and requires
minimum maintenance.
No external control source
is required for its protective
functions.

Low Voltage Switchgear
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Magnum DS Metal-Enclosed

Trip Functions—Magnum
DS trip units provide the
maximum in flexibility and
are available in the following
configurations: LSI, LSIG
and LSIA (ground fault alarm
only). In each case, either
the short delay or the
instantaneous function (not
both) may be defeated. This
reduces the need for spare
breaker inventories and
provides maximum utilization
of interchangeable breakers.

Options

Special Designs

The Magnum DS design
allows Eaton to provide
special solutions to meet
our customer's needs. For
example, as shown below,
here we embedded molded
case circuit breakers into a
switchgear lineup for a
customer.

Magnum DS Switchgear with Molded
Case Circuit Breaker Feeder Section

Refer to TDO1901001E for
application data.

Standards and
Certifications

Magnum DS Switchgear
assemblies have undergone
an extensive seismic
qualification program. The
test program utilized ANSI
standard C37.81, the Uniform
Building Code® (UBC) and
the California Building Code
(CBC) as a basis for the test
program. The assemblies
have been tested and
qualified to exceed these
requirements.

Magnum DS Switchgear
conforms to the following
standards: CSA®, ANSI
C37.20.1, C37.51, and UL
Standard 1558, and is built
in an ISO® certified facility.

American Bureau of Shipping
(ABS) certification is also
available.

Contact Eaton for details
and part numbers for
CSA-approved units.

W &

Product Selection

Refer to TDO1901001E
for application data.

Contact Eaton for
configurations, pricing
and availability.
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Magnum DS Metal-Enclosed

Technical Data and Specifications

Product Specifications

Refer to Section 16426A of the
Product Specification Guide.

Available Bus Ratings

Cross Bus Bus Bracing Vertical Bus
Ampacity kA Ampacity
2000 100, 150, 200 2000

3200 100, 150, 200 3200

4000 100, 150, 200 4000

5000 100, 150, 200 5000

6000 100, 150, 200 —

8000 100, 150, 200 —

10,000 100, 150, 200 —

Vertical section bus is sized
per main cross bus maximum
rating or by ANSI C37.20.1
Section 7.4.13 Table 11 to a
maximum of 5000 amperes.

Note: In addition to the available
bus bracings shown above, the
bus has been tested for short-
circuit values of 85,000 amperes
for a full 60 cycles.

Ratings of Magnum DS Breakers

Ratings, rms Symmetrical Amperes

Interrupting Rating © Short-Time Rating
Breaker Type Frame Amperes 208-240 Volts 480 Volts 600 Volts 208-240 Volts 480 Volts 600 Volts
MDS-408 800 42,000 42,000 42,000 42,000 42,000 42,000
MDS-608 800 65,000 65,000 65,000 65,000 65,000 65,000
MDS-808 800 85,000 85,000 85,000 85,000 85,000 85,000
MDS-C08 800 100,000 100,000 100,000 85,000 85,000 85,000
MDS-616 1600 65,000 65,000 65,000 65,000 65,000 65,000
MDS-816 1600 85,000 85,000 85,000 85,000 85,000 85,000
MDS-C16 1600 100,000 100,000 100,000 85,000 85,000 85,000
MDS-620 2000 65,000 65,000 65,000 65,000 65,000 65,000
MDS-820 2000 85,000 85,000 85,000 85,000 85,000 85,000
MDS-C20 2000 100,000 100,000 100,000 85,000 85,000 85,000
MDS-632 3200 65,000 65,000 65,000 65,000 65,000 65,000
MDS-832 3200 85,000 85,000 85,000 85,000 85,000 85,000
MDS-C32 3200 100,000 100,000 100,000 85,000 85,000 85,000
MDS-840 4000 85,000 85,000 85,000 85,000 85,000 85,000
MDS-C40 4000 100,000 100,000 100,000 100,000 100,000 100,000
MDS-850 5000 85,000 85,000 85,000 85,000 85,000 85,000
MDS-C50 5000 100,000 100,000 100,000 100,000 100,000 100,000
MDS-860 6000 85,000 85,000 85,000 85,000 85,000 85,000
MDS-C60 6000 100,000 100,000 100,000 100,000 100,000 100,000
Note

® 200 kA available; contact Eaton.

V3-T4-6
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MVS Primary Switch and Low Voltage Metal-Enclosed Switchgear

Product Description

Unit Substations

Most switchgear assemblies
are configured as unit
substations.

A unit substation, as referred
to in this publication, is
defined as a coordinated
assembly consisting of
three-phase transformers
with high-voltage incoming
line sections and an assembly
of low voltage distribution
sections.

Liquid-Filled Transformers
e Mineral ol

e FR3

e BIOTEMP®

e Silicon

Dry-Type Transformers
e VPI

e VPE

e RESIBLOC®

e Cast coil
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Secondary Unit Substations

e Liquid-filled or dry-type
transformer

¢ Transformer kVA 112.5
through 3750

e |ow voltage—208, 240,
480 or 600V

Primary Unit Substations

e Liquid-filled or dry-type
transformer

¢ Transformer kVA 500
through 20 MVA

e Low voltage—2400V
through 24.5 kV

Unit substations may be
indoor or outdoor, with a
selection of high voltage
incoming sections, a choice
of transformer types and an
arrangement of switchgear to
suit the application.

Low Voltage Switchgear

Contents
Description

4.2

Primary and Secondary Unit Substations

Page

Primary and Secondary Unit Substations

Standards and Certifications
Product Selection .. ......
Technical Data and Specifications . .. ........

Eaton’s unit substations
follow the system concept

of locating transformers as
close as practicable to areas of
load concentration at usage
voltages, thus minimizing

the lengths of secondary
distribution cables and buses.
This concept provides several
basic advantages, such as:

e Reduced power losses

e |Improved voltage
regulation

* |mproved service
continuity

¢ Reduced likelihood of
faults

* Increased flexibility

¢ Minimized installation
expense

e Elimination of the need for
vaults due to availability of
non-flammable types of
transformers

o Efficient space utilization

V3-T4-8
V3-T4-8

Application Description

Advantages of Unit Substations

e Complete coordination,
both mechanical and
electrical

o Extreme flexibility with wide
choice of components and
ratings to meet exact
application requirements

e Optimum safety to
operators

e Modern design

e Meets all applicable ANSI,
IEEE®, NEMA and UL
standards

Features, Benefits

and Functions

Refer to TD.49A.01.T.E for
primary unit substations and
TD.49A.02.T.E for secondary
unit substations.

Options

Refer to TD.49A.01.T.E for
primary unit substations and
TD.49A.02.T.E for secondary
unit substations.

V3-T4-7
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Primary and Secondary Unit Substations

Standards and Technical Data
Certifications Product Selection and Specifications
Refer to TD.49A.01.T.E for Unit substations are Refer to TD.49A.01.T.E for
primary unit substations and engineered to order and primary unit substations and
TD.49A.02.T.E for secondary have multiple configurations. TD.49A.02.T.E for secondary
unit substations. Contact Eaton for unit substations.
i i .

Contact Eaton for details cortiignra 1ans Pricing Product Specifications

and availability.
and part numbers for Refer to Section 16312 of the

CSA-approved units. Product Specification Guide

for primary unit substations
SP and Section 16311 of
the Product Specification

Guide for secondary unit
substations.
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Medium Voltage Motor Control Assemblies

Arc Resistant AMPGARD

5.1 AMPGARD Motor Control
Product Description ... ... ... .
Application Description. ... ...
Features, Benefits and Functions . .. ......... ... ... ... ... .....
Standards and Certifications. .. ......... ... ... ... .. ... .. ...
Product Selection . . ... . .. . . ..
Technical Data and Specifications. . . ..........................
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AMPGARD Motor Control

AMPGARD Motor Control Assembly with Main Breaker, SC 9000 AFD,

RVSS and Two-High FVNR

T
anl me.

Product Description

Eaton's AMPGARD® medium
voltage starter family provides
flexibility never before
available. Rated at 2200-
15,000 volts up to 8000 hp,
they are the first starters
designed as integrated,
complete units precisely
matched to motor ratings,
and engineered to provide
component-to-component
circuitry and front accessi-
bility of all components

and terminals. AMPGARD
starters are used in a variety of

industrial process applications,

such as pulp and paper,
petrochemical, HVAC (chillers),
where proper control and
protection of the motor and
system are critical to the
user. AMPGARD has been
the industry leader in medium
voltage motor control for over
60 years in these applications,
and our starters have been
designed with that experience
behind them.

V3-T5-2
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Application Description

AMPGARD starters are
equipped with current limiting
power fuses to interrupt the
short-circuit faults shown
below. The contactor and
fuses are completely
coordinated.

Squirrel Cage Motor Starters:
Starters for squirrel cage
motors are available in full or
reduced voltage designs in all
ratings. Full voltage starters
are available one-high or two-
high in a factory-assembled
structure. Electromechanical
reduced voltage starters are
available in either reactor or
autotransformer type. Both
provide closed transition
from reduced to full voltage.
See table on Page V3-T5-6
for application data.

Medium Voltage Motor Control Assemblies
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SC 9000 Adjustable Frequency Drive (AFD)

This newest member of
the AMPGARD family was
designed for maximum
flexibility in the control of
medium voltage motors.
The SC 9000™ combines
innovative technology with
the reliable design and
construction the industry
has come to expect of the
AMPGARD products. Rated
at 2400 volts up to 2500 hp
and 4160 volts up to 4500 hp,
the SC 9000 delivers the
smallest footprint in the
industry. The standard
24-pulse phase shifting
isolating transformer and
rectifier minimizes any
harmonic noise sent back
on to the supply.

The SC 9000 is a fully
integrated, three-line-in—
three-line-out, plug-and-play
product that includes highly
reliable AMPGARD medium
voltage components on

the input (isolation switch,
power fuses and SL vacuum
contactor), isolating
transformer, rectifier, inverter
and controls. The SC 9000
uses the same keypad and
programming software as the

Eaton SVX9000 line of low
voltage drives for a reliable,
easy-to-use system that
does not require time spent
in learning new software.
In addition, the SC 9000
can interface with many
control systems, such

as Modbus®, Ethernet,
DeviceNet™, CANbus®
and PROFIBUS® DP.

In an industry first, the

SC 9000 can be placed in a
lineup with other AMPGARD
and Eaton motor control
products on a common bus
known as AMPGARD
Medium Voltage Integrated
Control Gear. Now, all types
of motor starters, load break
switches, integrated AFDs,
AFD synchronous transfer
control, AFD bypasses, and
main and feeder breakers can
be integrated into a single line.
The Integrated Control Gear
capabilities and reliable
design make the SC 9000
the perfect choice for speed
control in industries such as
petrochemical, water/waste
water, utility, HVAC, pulp and
paper, and many more.
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Reduced Voltage Solid-State
Starters: Offered as an
alternative to traditional
reactor or auto-transformer
type reduced voltage starter,
the AMPGARD RVSS allows
the user to fine-tune starting
parameters to meet a wide
variety of unique load
conditions. The onboard
user-friendly microprocessor
provides the ability to select
the proper combination of
initial current, maximum
current and ramp time,
resulting in smooth, stepless
load acceleration while
minimizing mechanical shock
to system components.

The AMPGARD RVSS is
available as a standalone
starter or can be incorporated
into a lineup with other
AMPGARD starters. Adding
to an existing AMPGARD
installation is easy via a
simple splice kit. Starters are
available in 400 ampere and
720 ampere frame sizes.

Arc-Resistant AMPGARD:
When specified, AMPGARD
is available in special arc-
resistant construction. Two
ratings are available: 30 kA
and 50 kA. Both designs have
been tested and verified to
meet the requirements of
IEEE® C37.20.7 for Type 2B
construction. Type 2B
construction is defined as
arc-resistant at front, back
and sides of the enclosure
with the low voltage
compartment door open.

All types of 400 ampere and
800 ampere starters, as well
as 24-inch wide incoming
cable sections are available
in arc-resistant construction.
Main Breaker AMPGARD,
SC 9000 AFD, LBS Load
Break Switches are not
available in arc-resistant
construction. Consult Eaton
for more details.

Main Breaker AMPGARD
(MBA): The MBA is the
industry's first truly
integrated medium voltage
metal-enclosed main breaker
and starter assembly
combination.

Volume 3—Power Distribution and Control Assemblies CA08100004E—February 2012 www.eaton.com

Medium Voltage Motor Control Assemblies

The MBA comprises a metal-
enclosed drawout vacuum
circuit breaker section that is
integrally connected via main
bus to the balance of the
AMPGARD starter assembly
it protects.

The main bus configuration
is in the same top-mounted
location as on all AMPGARD
assemblies, allowing for ease
of installation with adjacent
sections and addition for
future sections.

Front aligned, rear aligned,
or front and rear aligned with
back-to-back starters are
available.

The main breaker is the
industry-leading Type VCP-W
drawout vacuum circuit
breaker, which provides the
performance our customers
expect.

Lead-time is dramatically
reduced, typically 50% less
than the industry norm.
Our single-source approach
has cut delivery time from
months to weeks. The
extended waiting period
between order placement
and delivery has been
eliminated.

Other Motor Starters:
Starters for wound rotor

and multispeed motors are
available. However, each
application must be reviewed
for proper motor protection
and operation. Refer to

the factory for pricing and
equipment details.

Features, Benefits
and Functions

Personnel Safety: A positive
mechanical isolating switch
with visible disconnect
completely grounds and
isolates the starter from

the line connectors with a
mechanically driven isolating
shutter, leaving no exposed
high voltage. Additional
safety features include:

¢ [solated cable entry for
added safety. The starters
and cables are completely
isolated from each other
by steel barriers

5.1

AMPGARD Motor Control

¢ All new low voltage
wireway. Low voltage
wire is isolated from
the medium voltage
compartment, and
customer terminal blocks
are accessible through the
low voltage control panel

¢ Easily accessible low
voltage panel completely
isolated from the medium
voltage compartment that
offers generous device
mounting space

e Standard viewing window
for visual verification of
isolation switch operation

e Optional remote operator
for isolation switch allows
user to open and close
switch while remaining
outside the equipment
flash boundary

Ease of Installation: Current
limiting fuses, contactor
assembly and isolating switch
assembly are easily removed
from the enclosure; line and
load terminals are completely
accessible from the front.
Standard structures are 36.00
W x 92.00 H x 30.00in D
(914.4 W x 2336.8 H x 762.0
mm D) including a 12.00 in
(304.8 mm) top-mounted
main bus compartment. The
main bus compartment is
top, side and front accessible,
making maintenance and
lineup extensions easy.

Ease of Maintenance:

All components are front
accessible, facilitating
routine inspection or parts
replacement. Isolation switch
life is 10,000 operations.

Vacuum Contactor:

The Type SL vacuum
contactors were designed
and engineered specifically for
use in AMPGARD starters.
They are self-supporting,
compact, bolt-in or stab-in
three-pole contactors. The
contactors utilize a solid-state
control board, allowing the
user maximum flexibility to
change control voltages and
dropout times in the field,
simply by adjusting DIP
switch settings. To permit
application matching of the
starter to the motor rating,
contactors are available for

2200-7200 volts at ratings
of 400 and 800 amperes,
and 15 kV at 250 amperes.

The 400 ampere contactor
interrupting rating is the
highest in the industry at
8500 amperes, allowing for
higher levels of coordination
with power fuses. The

800 ampere contactor has
an interrupting rating of
12,500 amperes, also the
highest in the industry.

Note: For full starter/contactor
horsepower ratings and other
technical data (including power
fuse coordination), refer to Tab 13,
Medium Voltage Power
Contactors.

Motor Protective Relay:
When a motor protective
relay is required, the
AMPGARD starters are
provided with the MP-3000
or MP-4000 microprocessor-
based motor protective relay
as standard. This package
offers benefits like a 20-cycle
voltage sag ride-through,

UL 1053 certification for
ground fault sensing that is
internal to the relay, arm/
disarm capability, a drawout
case option, Intel-I-Trip
overload protection for
custom curve setting to
precisely match your motor’s
requirements, and optional
PowerNet™ or Modbus
communications capability.

15 kV Starter: A 15 kV rated
AMPGARD starter is available
with the same features and
capabilities as described

for the 7.2 kV rated starter.
The starter is supplied with

a 250 ampere vacuum
contactor and three power
fuses (maximum 250E)

for motors rated to 5000
horsepower. These starters
may be supplied with the
Eaton InsulGard™ relay for
partial discharge detection.
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5.1

Medium Voltage Motor Control Assemblies

AMPGARD Motor Control

Low Voltage and High Voltage Compartments

Isolated Low Voltage Control Panel

Optional Stab-In Contactor, Bolted Main Fuses
and Optional Blown Fuse Indicator

V3-T5-4

1/4-Turn Door Latch
Top and Bottom

Indicating Lights Start/Stop Pushbutton
(when specified)

MP-3000
(when specified)

Low Voltage
Access Door

DP-4000 Meter
(when specified)

Isolation Switch
Viewing Window

Note: Isolation Switch Mechanism
Locks Medium Voltage Door
Closed in ON Position

Standards and
Certifications

UL and CSA Certification

AMPGARD starters are
designed, assembled and
tested to meet all applicable
standards. AMPGARD meets
ANSI, NEMA® and IEC
standards, and is UL, CSA,
cUL® and KEMA third-party
certified. The major
components, i.e., contactor,
isolating switch, fuses,
MP-3000, MP-4000,

|Q DP-4000 and 1Q Analyzer,
are UL recognized.

UL or CSA labeling of a
specific starter requires
review to ensure that all
requested modifications and
auxiliary devices meet the
appropriate standards. Refer
to factory when specified.

Contact Eaton for details
and part numbers for
CSA-approved units.

WE

Seismic Certification

AMPGARD starters are
seismically tested and
seismically qualified, and
exceed requirements of both
the International Building
Code (IBC) and California
Building Code Title 24.

Reference Information

e AMPGARD Brochure
BR02003002E

o AMPGARD RVSS Brochure
BR02003001E

e Technical Data
TD02003001E

e Renewal Parts
RP48J.01.T.E

o AMPGARD Main Breaker
PA48DO01SE

e 15 kV AMPGARD
Technical Data
TD02003002E

e Remote Operator
PA02003002E

e Arc-Resistant AMPGARD
SA02003003E

e 720A RVSS
PA02000001E
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Medium Voltage Motor Control Assemblies

AMPGARD Motor Control
Product Selection
awpcarDRVss  AMPGARD RVSS
Catalog
Description Number
400 ampere RVSS SP10B4B
720 ampere RVSS SP10B8S
Main Breaker Main Breaker AMPGARD
AMPGARD Catalog
Description Number
1200A, 250 MVA Main Breaker BLR12
2000A, 350 MVA Main Breaker BLR23
3000A, 350 MVA Main Breaker BLR33
15KV Staterwith 10 KV Starter
InsulGard Catalog
Description Number
13.8 kV FVNR Starter S210B2SBB
13.8 kV Autotransformer Starter S610B2SBB

Volume 3—Power Distribution and Control Assemblies CA08100004E—February 2012 www.eaton.com
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5 1 Medium Voltage Motor Control Assemblies

AMPGARD Motor Control

Technical Data and Specifications

Main Breaker AMPGARD

Ratings
Description Amperes Volts Horsepower
Main breaker 1200, 2000 and 3000 2200 to 7200 —
Starters 400 and 800 2200 to 7200 Up to 8000
Starters 250 10,000-15,000 Up to 5000

Starting Characteristics

Starter % Motor % Motor % Line
Type Voltage Current Current % Torque

Reactor Reduced Voltage

80% tap 80 80 80 64
65% tap @ 65 65 65 42
50% tap 50 50 50 25
Autotransformer Reduced Voltage

80% tap 80 80 67 64
65% tap @ 65 65 45 42
50% tap 50 50 28 25

Interrupting Capacity —kVA

NEMA Class E2
Starter Maximum
Horsepower 2300 Volt 4600 Volt 6600 Volt
3000 200,000 — —
5000 1,190,000 — —
5500 — 400,000 —
8000 — — 570,000

Note
@ Factory set on 65% tap.
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Outdoor Medium Voltage Switch
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Medium Voltage Switch—MVS

Outdoor Medium Voltage Switch—MVS Cable Connection to

Liquid-Filled Transformer

Product Description

Eaton’s MVS load interrupter
switchgear is a metal-
enclosed assembly consisting
of a switch, bus and fuses.

MVS switchgear is available
in one or more vertical
section assemblies. The
three-pole switch will
interrupt its rated load current
with its quick-make, quick-
break mechanism. Optional
fuses ensure short-circuit
protection at all times.

V3-T6-2

Application Description
MVS switchgear provides
safe, reliable switching and
fault protection for medium
voltage circuits where high
duty cycle operation is

not needed.

e Single switch and
transformer primary

e Duplex switch
e Selector switch
e Automatic transfer control

Contents
Description

Medium Voltage Switch—MVS
Standards and Certifications

Reference Information . . . ..
Product Selection ... ......
Technical Data and Specifications ..........

0 " An Eaton
/ Green Solution

Page
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Features, Benefits and Functions

Quick-make, quick-break
mechanism: A reliable heavy-
duty coil spring mechanism
drives the switch blades at
high speed into either the
open or the closed position.
The speed of operation is
independent of the person
operating the switch.

Direct drive mechanism:

A metal-to-metal direct drive
mechanism eliminates chains
or cables that may break or
need adjusting.

DE-ION® arc interruption:
DE-ION arc chambers and
spring-loaded auxiliary blades
ensure fast load current
interruption and eliminate
arcing damage to the

main contacts.

Positive switch position
indication: Red and green
multilingual (English/Spanish/
French) labels located directly
on the switch operating
mechanism give visual
indication of switch position.

Interlocked for safety:
Mechanical interlocks prevent
closing the switch when the
compartment door is open, or
the opening of the door when
the switch is closed.

Safety under fault
conditions: The switch,
depending upon the rated
voltage, is available with
three or four fault-closing
operations with ratings

up to 61,000 amperes rms
asymmetrical, exceeding
the industry standards one
time operation.

Safety barrier: A hinged
solid metal barrier with a
perforated metal viewing area
shields the disconnect switch
when the compartment door
is opened.

Short-circuit protection:

A full range of Eaton fusing
options is available for short-
circuit protection.

Eaton's SFg-free
switchgear: Eaton medium
voltage switchgear use
vacuum switches combined
with solid insulation material.
This environmentally-friendly
technology avoids the use of
SFg as an insulation gas.
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Medium Voltage Switch—MVS

Indoor Medium Voltage Switch—MVS Bus Connection to

Dry-Type Transformer

Inspection
Window

Operating
Handle

(Mounted in
Access Door)

Standards and
Certifications

MVS switchgear meets or
exceeds IEEE® C37.20.3 as it
applies to metal-enclosed
switchgear.

Either Underwriters
Laboratories® (UL) or
Canadian Standards
Association® (CSA) listing is
available for MVS switchgear in
many configurations, with a
number of options.

MVS switchgear is available
seismically qualified to meet
the requirements of the
Uniform Building Code®
(UBC), California Title 24 and
BOCA®requirements in many
configurations with a number
of options.

UL@

Hinged Internal
Switch Barrier

DE-ION Arc
Interrupters
Located Behind
Switch Barrier

Switch Drive
Mechanism

Interlock

Fuses

High Dielectric
Insulation Used
Between Switch
Phases and
Ground on

15 kV Only

Reference Information

See Consulting Application
Guide for detailed list of ratings
and options. For renewal parts,
see CA08105001E.

Product Selection
Contact Eaton for pricing.

Technical Data
and Specifications

Rated maximum voltage
classes of 5, 15, 27 and
38 kV

Rated impulse levels, kV
BIL: 60, 95, 125, 150
Continuous and load-break
ratings: 600 amperes
available at all voltage
classes; 1200 amperes
available at 5 and 15 kV
Designs available in indoor
and outdoor non-walk-in
configurations

Manual or motor operated

Volume 3—Power Distribution and Control Assemblies CA08100004E—February 2012
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Medium Voltage Switch and Breaker—MSB

Indoor Medium Voltage Switch and Fixed Breaker—MSB Contents
Description Page
Medium Voltage Switch and Breaker—MSB
Standards and Certifications . ............. V3-T6-5
Reference Information . .................. V3-T6-5
Product Selection .. ........ ... ... ..... V3-T6-5
Technical Data and Specifications .......... V3-T6-5

=1 AnEaton
r/j Green Solution

Product Description

Eaton’s MSB switchgear
is an integrated assembly
of a visible load-break
disconnect switch, fixed-
mounted vacuum circuit

Application Description

Applications include ground
fault protection, primary and/
or secondary switching, and
protection on unit substations,
automatic transfer switching

Features, Benefits
and Functions

Visible isolation

Fully rated fixed vacuum
circuit breaker

at medium voltage levels, * Electrical operation
capacitor switching, high * No fuses
duty cycle and tight system * |Improved coordination

breaker, and control devices
that are integrated electrically
and mechanically for

circuit protection. All coordination protection. capability
major components are . Improved transformer
manufactured by Eaton, MSB switchgear can also be protection

an economic benefit in single- )
ended substations because * Ground fault protection

it may allow the customer e Capacitor switching

to eliminate the secondary e High switching duty cycle

ma_ltn ﬁ_rotedcho_n and ¢ Integral overcurrent
switching device. protection

establishing one source

of responsibility for the
equipment and ensuring
high standards in quality,
coordination, reliability and
service. MSB switchgear

would typically be used ¢ Low resistance ground

where both cost and Eaton's SFg-free

schemes . .
rotection are important . . switchgear: Eaton medium
gesign parameter’:;. . Slngle—ended substation voltage switchgear use
designs vacuum switches combined

with solid insulation material.
This environmentally-friendly
technology avoids the use of
SFg as an insulation gas.

e QOvercurrent protection
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Standards and
Certifications

MSB switchgear meets or
exceeds |IEEE C37.20.3 as it
applies to metal-enclosed
switchgear.

CSA listing is available for
MSB switchgear in many
configurations with a number
of options.

MSB switchgear is available
seismically qualified to meet
the requirements of the
Uniform Building Code,
California Title 24 and

BOCA requirements in
many configurations with

a number of options.

@

Reference Information

See Consulting Application
Guide for detailed list of ratings
and options. For renewal parts,
see CA08105001E.
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Medium Voltage Switch and Breaker—MSB

Product Selection
Contact Eaton for pricing.

Technical Data
and Specifications

Rated maximum voltages
of 4.76-15 kV

Continuous current ratings
up to 1200 amperes

25 and 40 kA rms
symmetrical short-circuit
interrupting capacity
Designs available in indoor
and outdoor non-walk-in
configurations

Single vertical section and
transformer primary
configurations

Lineups consisting of MSB
and MVS vertical sections
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Metal-Enclosed Breaker—MEB

Indoor Metal-Enclosed Drawout Vacuum Breaker—MEB

Used as Main for Two Fused Switches

Product Description

Eaton’s MEB switchgear is
a metal-enclosed assembly
of single high drawout VCP-W
vacuum circuit breakers and
control devices that are
integrated electrically for
circuit protection. (For
drawout vacuum breaker
metal-clad switchgear,

type VacClad-W, see
Volume 3, Tab 7) All

major components are
manufactured by Eaton,
establishing one source

of responsibility for the
equipment and ensuring
high standards in quality,
coordination, reliability and
service.

V3-T6-6

Application Description

MEB can be applied as the
primary main device and
integrated with fused feeder
switches in a lineup of fused
MVS switchgear.

Applications include ground
fault protection, primary
and/or secondary switching,
and protection on unit
substations, automatic
transfer switching at medium
voltage levels, capacitor
switching, high duty

cycle and tight system
coordination protection.

MEB switchgear can also
be an economic benefit in
single-ended substations
because it may allow the
customer to eliminate the
secondary main protection
and switching device.

e Low resistance ground
schemes

¢ Single-ended substation
designs

¢ Overcurrent protection

Contents
Description
Metal-Enclosed Breaker—MEB

Standards and Certifications . . ..
Reference Information ... ......
Product Selection . ............

Technical Data and Specifications

Features, Benefits

and Functions

e Fully rated drawout
vacuum circuit breaker

e Electrical operation

e |Improved coordination
capability

e |mproved transformer
protection

e Ground fault protection

¢ Capacitor switching

e High switching duty cycle

e |ntegral overcurrent
protection

Volume 3—Power Distribution and Control Assemblies CA08100004E—February 2012 www.eaton.com
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Standards and
Certifications

MEB switchgear meets or
exceeds |IEEE C37.20.3 as it
applies to metal-enclosed
switchgear.

CSA listing is available for
MEB switchgear in many
configurations with a number
of options.

MEB switchgear is available
seismically qualified to meet
the requirements of the
Uniform Building Code,
California Title 24 and

BOCA requirements in
many configurations with

a number of options.

@

Reference Information

See Consulting Application
Guide for detailed list of ratings
and options. For renewal parts,
see CAO8105001E.
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Product Selection
Contact Eaton for pricing.

Technical Data
and Specifications

e Rated maximum voltages
of 4.76 and 15 kV

e Continuous current rating
of 1200 or 2000 amperes

e Short-circuit current
ratings up to 38 kA rms
symmetrical

¢ Designs available in indoor
and outdoor non-walk-in
configurations

¢ Single vertical section and
transformer primary
configurations

e Lineups consisting of
MEB vertical sections and
MVS vertical sections

Metal-Enclosed Breaker—MEB
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Unitized Power Centers—UPC

Indoor Unitized Power Centers

Bottom Cable Entry and Top Cable Entry

Product Description

Eaton’s Unitized Power
Centers combine an MVS
primary disconnect switch,
a ventilated dry-type
transformer and Pow-R-Line 4
secondary distribution
devices in a compact,
factory-assembled integral
unit. These self-contained
units provide maximum kVA
in minimum space, and
their unitized construction
simplifies installation.

Other advantages include:

e Front accessibility

e Against-the-wall mounting

e Dimensions consistent
with standard doorways

e Liberal space for primary
and secondary cables

¢ Molded case circuit
breaker or fusible switch
secondary distribution

V3-T6-8

Features, Benefits
and Functions

The primary disconnect
switch is a manually
operated, two-position,
quick-make, quick-break
type MVS. Distribution class
surge arresters protect the
transformer from surge
voltages, and current limiting
fuses protect against fault
currents. Insulated cable
passes through a steel
barrier to connect the switch
to the transformer.

The power transformer is of a
ventilated, dry-type, core-
form construction. Standard
Class 220°C insulation allows
normal operation at 150°C
temperature rise above a
30°C nominal ambient and

a 40°C peak ambient.

The secondary distribution
section consists of group
mounted Series C® molded
case circuit breakers or FDP-
W fusible switches separated
from the transformer by steel
barriers. Additional vertical
sections may be added for
additional low voltage
distribution.

Contents
Description

Unitized Power Centers—UPC
Technical Data and Specifications

Standards and
Certifications

Power transformer core and
coil assemblies meet all
applicable IEEE/ANSI/NEMA®
standards.

Reference Information

See Consulting Application
Guide for detailed list of ratings
and options.

Product Selection
Contact Eaton for pricing.
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Technical Data and Specifications
¢ Insulation:

Indoor enclosure only

Maximum primary

voltages:

e 3 kV through 15 kV

e Three-phase, 60 Hz,
delta primary

Primary BIL:

* \oltages not exceeding

2.5 kV maximum—
20 kV BIL

* \oltages above 2.5 kV
up to 72 kV maximum—
30 kV BIL

* \oltages above 7.2 kV up
to 15 kV maximum—
60 kV BIL

Transformer:

* 12.5-1000 kVA

* Winding material,
copper type,
ventilated dry

Volume 3—Power Distribution and Control Assemblies CA08100004E—February 2012 www.eaton.com

Class H 220°C rise
(standard)

150°C, 115°C and 80°C
rise available

Fan cooling available
to increase kVA rating
by 331/3%

Taps: £(2) 2.5% FCAN
and FCBN

e Secondary voltages:

208Y/120 volts—
fourwire

240 volts—three-wire

480Y/277 volts—
fourwire

575 volts—four-wire

e Secondary BIL: 10 kV BIL

Unitized Power Centers—UPC
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OEM Medium Voltage Switch Components—MVS-C

OEM Fusible Switches

MVS-C Switch

Product Description

MVS-C switches are open
frame switches that must
be mounted in a suitable
enclosure for the OEM
market. Eaton’s MVS-C load
interrupter switches are
available in many ratings.
When properly applied, they
will provide safe, low-cost
switching where occasional
or infrequent disconnecting
means is desired. The
three-pole switch, with its
quick-make, quick-break
mechanism, will interrupt
its rated load current.

V3-T6-10

Application Description

MVS-C switches can be

applied in suitable enclosures

for many switching duties

whether manual or automatic

operation is specified:

¢ Transformer primary
switching

e Transformer secondary
switching

e Power distribution
switching

Contents
Description

Page

OEM Medium Voltage Switch Components—MVS-C

Standards and Certifications

Reference Information ... ..
Product Selection ... ......
Technical Data and Specifications . .........
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Features, Benefits and Functions

Plug & Play™: The switch
and operating mechanism
install as a single entity. No
handle and chains or cables to
mount and adjust. Improves
productivity in assembly
reducing overall cost.

Quick-make, quick-break
mechanism: A reliable heavy-
duty coil spring mechanism
drives the switch blades at
high speed into either the open
or the closed position.

DE-ION arc interruption:
DE-ION arc chambers and
spring-loaded auxiliary blades
ensure safe, fast load current
interruption and eliminate
arcing damage to the

main contacts.

Positive switch position
indication: Red and Green
multilingual (English/Spanish/
French) labels located directly
on the switch operating
mechanism give visual
indication of switch position.

Interlocked for safety:
When properly installed to
utilize the built-in design
feature, mechanical interlocks
prevent closing the switch
when the enclosure door is
open, or opening the door
when the switch is closed.
As an alternate interlock
method, key interlock
provisions are included.

Safety under fault
conditions: The switch,
depending upon the rated
voltage, is available with
three or four fault-closing
operations with ratings up
to 61,000 amperes rms
asymmetrical, exceeding
the industry standards
one-time operation.

Fuse mountings: Complete
three-phase fuse mounting
assemblies or fuse live
parts are available that

are fully compatible with
MVS-C switches. The fuse
mountings are intended for
use with Eaton’s fuses.

MVS-C Fuse Mounting

Direct drive mechanism:

A metal-to-metal direct drive

mechanism eliminates chains
or cables that need adjusting
or break.
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Standards and

Certifications

¢ MVS-C switches meet or
exceed ANS| C3722
ratings

e UL and CSA recognized
component listing services
are available for 5 and
15 kV manual and motor
operated MVS-C switches

W

Reference Information

For renewal parts, see
CA08105001E.
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OEM Medium Voltage Switch Components—MVS-C

Product Selection
Contact Eaton for pricing.

Technical Data
and Specifications

e Rated maximum voltage
classes of 5, 15, 27 and
38 kV

e Rated impulse levels, kV
BIL: 60, 95, 125, 150

e Continuous and load-break
ratings: 600 amperes
available at all voltage
classes; 1200 amperes
available at 5 and 15 kV

¢ Rated momentary and fault
close currents, 40 and
61 kA rms asymmetrical;

40 kA available at all voltage

classes; 61 kA available at
5, 15 and 27 kV

e Manual, motor or shunt-trip

operated
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Medium Voltage Switchgear
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7 1 Medium Voltage Switchgear

Introduction

Indoor Type VCP-W Metal-Clad Switchgear Assembly (5/15 kV shown) Contents
Description
Product Selection Guide

Product Selection Guide

Product Offering Chart—Metal-Enclosed ®

Description MVs MEB MSB UPC Mini-MVS
Voltage 5,15,27,38kV 5, 15 kV 5, 15 kV 5, 15kV 5kV only
Operation duty cycle Low High High Low Low
Enclosure Indoor, outdoor aisleless Indoor, outdoor aisleless Indoor, outdoor aisleless Indoor only Indoor, outdoor aisleless
Listed UL®, CSA® — — — UL, CSA
Assembly standards ANSI/IEEE®, €37.30.3,C37.20.4,  ANSI/IEEE, C37.30.3,C37.20.4,  ANSI/IFEE, C37.30.3, C37.20.4, — ANSI/IEEE, C37.30.3, C37.20.4,
(€37.22,C37.57,C37.58, (37.22,C37.57,C37.58, (37.22,C37.57, C37.58, (37.22,C37.57, C37.58,
CSA222#31@ CSA 222 #31 CSA222#31 CSA222#31@
Circuit breaker type N/A VCP-W VCP-TR (5, 15 kV), VCP-W 27 kV N/A N/A
Circuit breaker mounted N/A Drawout Fixed N/A N/A
Seismically rated Zone 4 to Yes Yes Yes Yes Yes
California Building Code Title 24
BIL ratings 60KV (5KkV) 60KV (5kV) 60 kV (5KkV) 60 kV (5kV) 60 kV (5 kV)
95kV (15kV) 95kV (15 kV) 95KV (15KkV) 95KV (15kV)
125 kV (27 kV) 125 kV (27 kV)
150 kV (38 kV)
Main bus ratings 800, 1200A (5/15/27/38 kV) 800, 1200A (5/15 kV) 800, 1200A (5/15/27 kV) N/A N/A, cable in, cable out application
Breaker ratings N/A 1200A (5/15kV) 600, 800, 1200A (5/15/27 kV) N/A N/A
Overcurrent protective device Yes (fused) Yes Yes Yes (fused) Yes (fused)
_Short-cirpuit _ Per fuse IC 29, 41,63 kA (5kV) 16, 20, 25, 40 kA (5/15kV) Per fuse IC Per fuse IC
Interrupting capacity 18, 28,37, B3 kA (15 kV) 25KA (27 kV)
Conduit entry Top or bottom Top or bottom Top or bottom Top or bottom  Top or bottom

Notes
® Additional products not shown include medium voltage transfer, high resistance ground and low profile switchgear.
@ Listings are voltage dependant. See individual product sheets for detail.
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Medium Voltage Switchgear 7 1

Introduction
Product Offering Chart—Metal-Clad ©®
Description MVA Standard Narrow Design MVA Arc Resistant
Voltage 5,15, 27,38kV 5kV 5, 15,27, 38 kV
Operation duty cycle High High High
Enclosure Indoor (5-38 kV) Indoor only Indoor only
Outdoor aisleless (5-27 kV) Outdoor aisle
Outdoor aisle (5-15kV)
Outdoor common aisle (5-15 kV)
Listed UL, CSA UL, CSA CSA only
Assembly standards ANSI/IEEE, C37.04, C37.06, C37.54, ANSI/IEEE, C37.04, C37.06, C37.54, ANSI/IEEE, C37.04, C37.06, C37.54,
(£37.20.2,C37.55, CSA 22.2 #31 ® (£37.20.2, C37.55, CSA 222 #31® (37.20.2,C37.20.7, C37.55, CSA 22.2 #31 @
Circuit breaker type VCP-W VCP-W ND VCP-W n
Circuit breaker mounted 5kV drawout, direct roll-in breaker option Drawout 5 kV only 5kV drawout, direct roll-in breaker option
15 kV drawout, direct roll-in breaker option 15kV drawout, direct roll-in breaker option
27 kV drawout, direct roll-in breaker option 27kV drawout, direct roll-in breaker option
38 kV direct roll-in breakers 38 kV direct roll-in breakers
Seismically rated Zone 4 to Yes Yes Yes
California Building Code Title 24
BIL ratings 60 kV (5 kV) 60 kV (5 kV only) 60 kV (5KkV)
95kV (15KkV) 95 kV (15 kV)
125 kV (27 kV) 125kV (27 kV)
170 kV (38 kV) 170 kV (38 kV)
Main bus ratings 1200, 2000, 3000, 4000A (5 kV) 1200A (5 kV only) 1200, 2000, 3000A (5 kV)
1200, 2000, 3000, 4000A (15 kV) 2000A, 3000A 1200, 2000, 3000A (15 kV)
1200, 2000A (27 kV) 1200, 2000A (27 kV)
1200, 2000, 3000A depending on kA rating (38 kV) 1200, 2000, 3000A (38 kV)
Breaker ratings 1200, 2000, 3000A (5 kV) 1200A (5 kV only) 1200, 2000, 3000A (5 kV)
1200, 2000, 3000A (15 kV) 1200, 2000, 3000A (15 kV)
1200, 2000A (27 kV) 1200, 2000A (27 kV)
1200, 1600, 2500A depending on kA rating (38 kV) 1200A (38 kV)
Overcurrent protective device Yes Yes Yes
Short-circuit interrupting capacity 29, 41, 63 kA (5 kV) 29 kA (5kV) 37kA(5kV)®
33kA(8.25kV) —
18,28, 37, 63 kKA 37kA(15kV) @
16, 22, 25, 40 KA 25kA (27 kV) @
16, 21, 25, 32, 40 kA (38 kV) 25kA (38kV) @
40,50, 63 kA (5kV) @
40,50, 63 KA (15kV) @
25, 40 kA (27 kV) @
25,40 kA (38 kV) @
Conduit Entry Top or bottom Top or bottom Top or bottom
Notes

@ Additional products not shown include medium voltage transfer, high resistance ground and low profile switchgear.
@ Listings are voltage dependant. See individual product sheets for detail.
® Ratings are arc ratings, not interrupting capacity.
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Metal-Clad Vacuum Switchgear

VCP-W Breaker

Product Overview

Product Description

Eaton has been manufacturing
metal-clad switchgear for over
50 years, and vacuum circuit
breakers for over 30 years.
Tens of thousands of Eaton
vacuum circuit breakers,

used in a wide variety of
applications, have been
setting industry performance
standards for years.

With reliability as a
fundamental goal, Eaton’s
engineers have simplified the
VCP-W switchgear design to
minimize problems and gain
trouble-free performance.
Special attention was given to
material quality and
maximum possible use

was made of components
proven over the years in
Eaton switchgear.

V3-T7-4

Maintenance requirements
are minimized by the use
of enclosed long-life
vacuum interrupters. When
maintenance or inspection
is required, the component
arrangements and drawers
allow easy access. The
VCP-W's light weight
simplifies handling and
relocation of the breakers.

The VCP-W meets or
exceeds all applicable ANSI,
NEMA® and IEEE design
standards, and additionally
offers many outstanding
safety features.To ensure
reliability and quality,

the testing of VCP-W
switchgears has been
extensive. UL and CSA listed
switchgear is available for
5and 15 kV. CSA is available
for 27 and 38 kV.

Medium Voltage Switchgear

Contents
Description

Product Overview
Features, Benefits and Functions . .. ... ... ..
Options and Accessories . ................
Technical Data and Specifications ..........
26-Inch Wide, 5 kV, 250 MVA, 1200A Switchgear .
38 kV Metal-Clad Switchgear . ...............

0 "~ An Eaton
/ Green Solution

Application Description

Eaton’s VCP-W metal-clad
switchgear with type VCP-W
vacuum breakers provides
centralized control and
protection of medium voltage
power equipment and circuits
in industrial, commercial and
utility installations involving
generators, motors, feeder
circuits, and transmission
and distribution lines.

VCP-W switchgear is
available in maximum voltage
ratings from 4.76 kV through
38kV, and interrupting ratings
as shown on Page V3-T7-11.
VCP-W offers a total design
concept of cell, breaker and
auxiliary equipment, which
can be assembled in various
combinations to satisfy user
application requirements.
Two-high breaker
arrangements are standard
up to 15 kV. One-high
arrangements can be
furnished when required.
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Features, Benefits and Functions

Endurance

High power laboratory tests
prove VCP-W breakers are
capable of 50 to 200 full fault
current interruptions.

Space Savings

Up to 50% floor space
reduction over previous
designs.

Vacuum Interrupter,

Current Transfer Conductor
Eaton’s stiff-flexible design
eliminates sliding/rolling
contacts in the main
conductor, which provides
excellent electrical and
thermal transfer, and long
vacuum interrupter life.

Grounded Steel Safety Shutters

Prevents accidental contact
with live primary voltage
connections when breaker
is withdrawn.

Breaker Rails

On 5-27 kV units, the breaker
can be withdrawn on rails for
inspection and maintenance
without the need for a
separate lifting device.

Direct Roll-In Beakers

5-27 kV switchgear is
available with direct roll-in
breakers. Direct roll-in
breakers can be supplied
in two-high configurations
with fully interchangeable
breakers. Rails or a special
direct roll-in lift pan can
be used if desired to
withdraw upper breakers
for inspection.

Reduced Breaker Weight

525 Ibs (238 kg) maximum
through 27 kV vs. 2450 lbs
(1112 kg) in a comparable
air-magnetic design for ease
of handling.

Reduced Breaker Maintenance

Vacuum interrupter requires
only periodic check for
contact erosion. Integral wear
indicator provided. No contact
adjustments are required.
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Front Accessible Mechanism

Front accessible mechanism
is standard on all VCP-W
breakers.

Front Accessible CTs (5-38 kV)

Up to 12 CTs per breaker can
be mounted for easy access.

Drawout Auxiliary
Compartments

Up to four drawers per
vertical section can be
equipped with CPTs or VTs
up to 15 kV. Primary isolation
shutters are standard.

Fluidized Bed Epoxy

Bus Insulation

Excellent track resistant and
flame retardant properties.

Standardized
Functional Designs

Shortens order cycle time.

Protective Relays

A full scope of protective
relays designed to meet all
application requirements is
available to provide the
utmost in system and
component protection. One
such multipurpose relay
system is Eaton's Digitrip™
FP-5000. FP-5000 enhanced
capabilities include auto-
throwover schemes, voltage
and current protection,

and communication. This
microprocessor-based
circuit protective, control
and monitoring relay system
includes devices 50, 51,
50N, 51N, 50G, 51G and
86, plus cause and magnitude
of trip, integral test and
programming, ampere
demand, high load alarm,
non-volatile set points, self-
testing and communications
capabilities. The Digitrip is
capable of being monitored
and controlled through
PowerNet™, DeviceNet™,
Ethernet and Web PONIs.
Refer to Volume 3, Tab 9 for
further information.

Medium Voltage Switchgear
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Metal-Clad Vacuum Switchgear

PowerNet—Integrated
Monitoring Protection and
Control Communications System
Medium voltage VCP-W
switchgear is ideally

suited for Eaton’s unigue
PowerNet system.

PowerNet is the unique
system that, for the first time,
ties together multiple devices
in electrical distribution
systems in a wide variety

of buildings and plants.

PowerNet uses the

proven, INCOM™ chip for
highly reliable, two-way
communications (even in
noisy industrial environments)
between the master control
unit and system devices via
a twisted pair of conductors.
Communications wires

can be extended up to
10,000 feet (3.04m) from
the master control unit
without repeaters...and as
many as 1000 compatible
devices, installed in various
assemblies, can be on the
PowerNet system.

Easy Installation

Installation is uncomplicated
and devices are connected,
daisy chain style, via the
twisted pair conductors. All
assemblies and devices are
standard Eaton equipment
when PowerNet compatible
devices are ordered as part of
an assembly. The assemblies
(with compatible devices built
in) are prewired, pretested
and delivered complete.

Flexibility

PowerNet is flexible in

that it can include those
assemblies, such as VCP-W
switchgear, that are desired
in a distribution system...

but PowerNet can be easily
upgraded as new assemblies
are added. In essence, a
customer determines the
requirements for a building's
electrical distribution system,
and Eaton provides the
PowerNet system to fit
those specific requirements.

Environmentally-Friendly

Eaton’s medium voltage
switchgear uses vacuum
switches combined with
solid insulation material.

This environmentally-friendly
technology avoids the use of
SFg as an insulation gas, and
can offer a lower total cost of
ownership over the complete
life cycle of your medium
voltage equipment.

V3-T7-5
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Metal-Clad Vacuum Switchgear

Options and Accessories

Supplemental Devices

World-Class VCP-W Vacuum Circuit
Breakers are Designed with a V-Flex
Nonsliding Current Transfer System

V3-T7-6

Ground and Test Device

The ground and test device is
a drawout element that may
be inserted into a metal-clad
switchgear housing in place
of a circuit breaker to provide
access to the primary circuits
to permit the temporary
connection of grounds or
testing equipment to the
high voltage circuits. High
potential testing of cable or
phase checking of circuits
are typical tests that may be
performed. The devices are
insulated to suit the voltage
rating of the switchgear and
will carry required levels of
short-circuit current.

Before using ground and test
devices, it is recommended
that each user develop
detailed operating procedures
consistent with safe
operating practices. Only
qualified personnel should
be authorized to use ground
and test devices.

Manual and electrical ground
and test devices are available.
These devices include six
studs for connection to
primary circuits. On the
manual device, selection and
grounding is accomplished
by cable connection. On

the electrical-type device,
grounding is accomplished
by an electrically operated
grounding switch.

Medium Voltage Switchgear

Standard Accessories

¢ One test jumper

¢ One levering crank

¢ One maintenance tool

¢ One lifting yoke (5-38 kV)
e Two sets of rails (5-27 kV)

e One turning handle
(5th wheel, 38 kV)

Optional Accessories

e One transport dolly
(5-27 kV)

¢ One portable lifter
(5-27 kV)

* One test cabinet

¢ One electrical levering
device (5-27 kV)

e One ramp for lower
breaker (6-27 kV)

e One manual or electrical
ground and test device.
Electrical ground up to
15 kV only

¢ One hi-pot tester

¢ One offset manual
racking device

Technical Data
and Specifications
e Maximum voltages:

° 476 kV, 8.25 kV, 15 kV,
27 kV, 38 kV

e |nterrupting ratings:
o 476 kV:
250 MVA (29 kA)
350 MVA (41 kA)
500 MVA (63 kA)
° 8.25kV:
500 MVA (33 kA)
e 15kV:
500 MVA (18 kA)
750 MVA (28 kA)
1000 MVA (37 kA)
1500 MVA (63 kA)
e 27 kV:
16 kA, 22 kA,
25 kA, 40 kA
° 38kV:
16 kA, 25 kA,
31.5 kA, 40 kA
2300 MVA (35 kA)

e Continuous current:

circuit breakers

* 1200A, 2000A, 3000A
(5 and 15 kV)

* 4000A forced cooled
(5 and 15 kV)

* 1200A, 2000A, (27 kV)

* B600A, 1200A, 1600A,
200A, 2500A (38 kV)

* 3000A forced cooled
(38 kV)

e Continuous current:
main bus
e 1200A, 2000A, 3000A,
4000A (5 and 15 kV)
* 1200A, 2000A, (27 kV)
* 1200A, 2000A, 2500A,
3000A (38 kV)

Volume 3—Power Distribution and Control Assemblies CA08100004E—February 2012 www.eaton.com



Typical Indoor Assembly with a Breaker Withdrawn on Rails

26-Inch Wide, 5 kV, 250 MVA, 1200A Switchgear

Product Description

26-inch wide VCP-W
switchgear was designed for
use in instances where floor
space requirements would
not allow the industry
standard 36-inch (914.4 mm)
wide switchgear.

Application Description

Typical applications include
not only new construction,
but also replacement
switchgear for installations
previously equipped with
26-inch (660.4 mm) wide
airbreak devices. This new
line of switchgear has also
proven very popular
among Generator Control
manufacturers where 5 kV,
250 MVA, 1200A applications
are commonplace.
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Features, Benefits
and Functions

Functionality is the name
of the game. Available
configurations include
breaker over breaker,

one or two auxiliaries over
breaker, breaker over one
or two auxiliaries, or up

to four auxiliaries in one
vertical section.

In addition to the tremendous
floor space saving offered by
the 26-inch (660.4 mm) wide
design, a savings in the
height of the switchgear is
also available. Where height
is an issue, such as an
outdoor powerhouse or in a
mobile power container, the
standard 95-inch (2413 mm)
height can be reduced to an
80-inch (2032 mm) tall model
with a single-high breaker
with one auxiliary and/or
control cubical. In addition,
the low-profile structure is
designed to accommodate
Voltage Transformers that
are front mounted. Shallow-
depth versions are also
available for applications
where depth is an issue.
Contact your local Eaton
representative for more
information on special
dimensional requirements.

Medium Voltage Switchgear
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Metal-Clad Vacuum Switchgear
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26-Inch Wide, 5 kV, 250 MVA, 1200A Switchgear

38 kV Metal-Clad Switchgear

For installations requiring
2000A main breakers with
1200A feeders, lineups can be
built with standard 36-inch
(914.4 mm) wide main breaker
cubicles and 26-inch (660.4
mm) wide feeders.

The main bus connections
are 100% compatible with
standard 36-inch (914.4 mm)
wide vertical sections. As a
result, add-ons to existing
installations can be simply and
rapidly performed without
costly system modifications
and transition sections.

V3-T7-8

Standards and Certifications

At the heart of the new
switchgear line is Eaton’s
world-class VCPW-ND
"Narrow Design” vacuum
circuit breaker. The 26-inch
(660.4 mm) wide offering
includes breakers and gear
that are rated for use on 5 kV,
250 MVA, 1200A, 60 kV BIL
maximum systems. Main
bus ratings of up to 2000A
are available.

The 26-inch (660.4 mm) wide
VCP-W switchgear meets or
exceeds ANSI, NEMA and
|IEEE design standards. UL
and CSA listed switchgear is
also available.

WE

Listed

V3-T7-7
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Metal-Clad Vacuum Switchgear

Typical Indoor Switchgear Unit

38 kV Metal-Clad Switchgear

Product Description

This member of the Eaton's
VCP-W switchgear family
was designed for use in
applications with distribution
voltages at 38 kV maximum.

Application Description

Typical applications include
not only new construction,
but also replacement for older
airbreak, minimum oil or

SFg switchgear. This line is

available in two basic versions:

one designed specifically for
domestic and export ANSI
applications (VCP-W), with a
continuous current range of
600-2500A; and one built for
export only IEC applications
(W-VAC) for continuous
current ranges of 630-2500A.

V3-T7-8

Features, Benefits
and Functions

Both ANSI and IEC versions
offer 40 kA rms symmetrical
momentary short-circuit,

80 kV 1 minute withstand,
170 kV BIL ratings as
standard, and both feature a
revolutionary interface design
that permits crossover and
transition bus connections

to adjacent sections without
the need for a transition
section. Standard dimensions
of this 170 kV BIL gear is

42 inches wide x 100 inches
tall x 128.8 inches deep
(1066.8 mm wide x 2540 mm
tall x 3270.3 mm deep),
making the VCP-W offering
the smallest in its class.

Safety has been thoroughly
addressed in the design of the
38 kV VCP-W. On all standard
units, shutters can be
independently padlocked to
prevent inadvertent energizing
during maintenance. Where
needed, fully rated feeder
earthing switches are also
available.

Volume 3—Power Distribution and Control Assemblies
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38 kV Metal-Clad Switchgear
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Ease of service is another
benefit. All 38 kV switchgear
units are equipped with roll-
on-the-floor vacuum circuit
breakers that provide both
unprecedented mobility and
ready accessibility to the
breaker cell. Levering-in
mechanisms for breaker
installation employ an
innovative ball-screw bearing
drive that can be operated
by a single technician.

The 38 kV line can be
equipped with a variety of
optional features to enhance
system protection and
monitoring. Eaton’s Digitrip
FP-5000 microprocessor-
based trip system, 1Q
Analyzer and the PowerNet
communications system are all
available with the 38 kV metal-
clad switchgear.

Page
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Standards and Certifications

Both ANSI and IEC designs
are designed and tested at
the factory to be corona-free.
In addition, optional arc-
resistant designs can

be specified to comply

with EEMAC G-14-1 for
Accessibility Types A and B.

CSA listed switchgear is
also available.

(@)
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Technical Data and Specifications

Medium Voltage Switchgear

Metal-Clad Vacuum Switchgear
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Available Type VCP-W Vacuum Circuit Breakers Rated on Symmetrical Current Basis, Per ANSI Standards (Rated K=1)

Drawout Circuit Breaker Type

50 VCP-W 50 VCP-W 50 VCP-W 50 VCP-W 75VCP-W
Rated Values 25 40 50 63 40
Maximum voltage (V) (kV rms) 476 476 476 476 8.25
Power frequency (Hz) © 60 60 60 60 60
Insulation level
Power frequency withstand voltage (1 min.) (kV rms) 19 19 19 19 36
Lightning impulse withstand voltage (1.2 x 50 ms) (kV peak) 60 60 60 60 95
Continuous current (A rms) @ 1200 1200 1200 1200 1200
2000 2000 2000 2000 2000
3000 3000 3000 3000 3000
Short-circuit ratings (reference C37.04-1999 and C37.06-2009
except as noted ®)
Symmetrical interrupting circuit (1) (kA rms sym) @ 25 40 50 63 40
DC component (%DC) (%) ® 50 50 44 55 50
Asymmetrical interrupting current (I;) (kA rms asym total) © 31 49 59 80 49
Closing and latching current (2.6 x 1) (kA peak) 65 104 130 164 104
Short-time withstand current (rms) @ 25 40 50 63 40
Transient recovery voltage parameters are based on TD-4
Peak voltage (Ey) = (ug) (KV peak) 8.2 8.2 8.2 8.2 14
Time to peak (T, =t x 1.137) (msec) 50 50 50 50 59
TRV rise time (t) (msec) 44 44 44 44 52
RRRV = ug/ts (kV/msec) ® 0.19 0.19 0.19 0.19 0.27
Interrupting time (ms, cycles (60 Hz)) 50,3 50,3 50,3 50,3 50,3
Operating duty (duty cycle) 0-0.3s-C0-3m-CO 0-0.3s-C0-3m-CO 0-0.3s-C0-3m-CO 0-0.3s-C0-3m-CO 0-0.3s-C0-3m-CO
Mechanical endurance (no-load operations) 10,000 10,000 10,000 10,000 10,000
Capacitance current switching capability
(reference C47.04a-2003, C37.06-2009 and C37.09a-2005)
Cable-charging current (class, A rms) C2,3-10 C2,3-10 C2,3-10 C2,7.5-25 C2,7.5-25
Isolated shunt capacitor bank current (class, A rms) C2,75-630 €2, 75-630 €2, 75-630 €2, 75-630 €2, 75-630
75-1000 75-1000 75-1000 75-1000 75-1000
75-1600 75-1600 75-1600 75-1600 75-1600
Back-to-back capacitor switching
Capacitor bank current (class, A rms) (2,75-630 C2,75-630 C2,75-630 C2,75-630 C2,75-630
75-1000 75-1000 75-1000 75-1000 75-1000
75-1600 75-1600 75-1600 75-1600 75-1600
Inrush current (kA peak) 6 6 6 6 6
Inrush frequency (kHz) 0.8 0.8 0.8 08 0.8
05 0.5 0.5 0.5 0.5
0.3 0.3 0.3 0.3 0.3
Out-of-phase switching
Voltage = 1.44 x V (kV rms) 7 7 7 7 12
Current=0.25x | (kA rms) 6.3 10 125 15.8 10

Notes

@ All circuit breakers are tested at 60 Hz, however, they can also be applied at 50 Hz with no

de-rating.

4000A fan cooled rating is available for 3000A circuit breakers.

@

® These circuit breakers were tested to the preferred TRV ratings specified in C37.06-2000.

@ Because the voltage range factor K=1, the short-time withstand current and the maximum
symmetrical interrupting current are equal to the rated symmetrical interrupting current.

® Based on the standard DC TIME constant of 45 ms (corresponding to X/R of 17 for 60 Hz) and
the minimum contact parting time as determined from the minimum opening time plus the

assumed minimum relay time of 1/2 cycle (8.33 ms for 60 Hz).

Volume 3—Power Distribution and Control Assemblies CA08100004E—February 2012 www.eaton.com

® The asymmetrical interrupting current, | total, is given by (I) = x Sqrt (1 + 2 x %DC x %DC) kA

rms asym total.

@ Duration of short-time current and maximum permissible tripping delay are both two seconds
for all circuit breakers listed in this table, as required in C37.04-1999, C37.06-2000 and

(£37.06-2009.

®©@®

RRRV can also be calculated as = 1.137 x Ey/T,.

Each operation consists of one closing plus one opening.
All 40 and 50 kA circuit breakers exceed required 5000 no-load operations; all 63 kA circuit
breakers exceed the required 2000 no-load ANSI operations.

V3-T7-9




7 2 Medium Voltage Switchgear

Metal-Clad Vacuum Switchgear

Available Type VCP-W Vacuum Circuit Breakers Rated on Symmetrical Current Basis, Per ANSI Standards (Rated K=1), continued

Drawout Circuit Breaker Type

75VCP-W 150 VCP-W 150 VCP-W 150 VCP-W 150 VCP-W
Rated Values 50 25 40 50 63
Maximum voltage (V) (kV rms) 8.25 15 15 15 15
Power frequency (Hz) @ 60 60 60 60 60
Insulation level
Power frequency withstand voltage (1 min.) (kV rms) 36 36 36 36 36
Lightning impulse withstand voltage (1.2 x 50 ms) (kV peak) ~ 95 95 95 95 95
Continuous current (A rms) @ 1200 1200® 1200 1200 1200®
2000 2000 2000 2000 2000®
3000 3000 3000 3000 3000®
Short-circuit ratings (reference C37.04-1999 and
(€37.06-2009 except as noted @)
Symmetrical interrupting circuit (1) (kA rms sym) ® 50 25 40 50 63
DC component (%DC) (%) ® 44 50 50 44 55
Asymmetrical interrupting current () (kA rms asym total) ® 59 31 49 59 80
Closing and latching current (2.6 x I) (kA peak) 130 65 104 130 164
Short-time withstand current (rms) @ 50 25 40 50 63
Transient recovery voltage parameters are based on TD-4
Peak voltage (E;) = (u;) (KV peak) 14 280 25.7 25.7 28®
25.7
Time to peak (T, = t3 x 1.137) (msec) 59 75 75 75 75
TRV rise time (t3) (msec) 52 66 66 66 66
RRRV = u/t3 (kV/msec) 0.27 0.42 0.39 0.39 0.42
0.39
Interrupting time (ms, cycles (60 Hz)) 50,3 50,3 50,3 50,3 50,3
Operating duty (duty cycle) 0-0.3s-C0-3m-CO 0-0.3s-C0-3m-CO 0-0.3s-C0-3m-CO 0-0.3s-C0-3m-CO 0-0.3s-C0-3m-CO
Mechanical endurance (no-load operations) 10,000 10,000 10,000 10,000 10,000
Capacitance current switching capability
(reference C47.04a-2003, C37.06-2009 and C37.09a-2005)
Cable-charging current (class, A rms) C2,7.5-25 C2,7.5-25 C2,7.5-25 C2,7.5-25 C2,7.5-25
Isolated shunt capacitor bank current (class, A rms) C2,75-630 C2,75-630 C2,75-630 C2,75-630 C2, 75-630
75-1000 (2, 75-1000 €2, 75-1000 €2, 75-1000 75-1000
75-1600 C1,75-1000 C1,75-1600 C1,75-1600 75-1600
Back-to-back capacitor switching
Capacitor bank current (class, A rms) C2,75-630 C2,75-630 C2,75-630 C2,75-630 C2, 75-630
75-1000 C2,75-1000 €2, 75-1000 €2, 75-1000 75-1000
75-1600 C1,75-1000 C1,75-1600 C1,75-1600 75-1600
Inrush current (kA peak) 6 6 6 6 6
Inrush frequency (kHz) 0.8 08 0.8 0.8 08
0.5 05 0.5 0.5 05
0.3 03 0.3 0.3 0.3
Out-of-phase switching
Voltage = 1.44 x V (kV rms) 12 22 22 22 22
Current = 0.25 x | (kA rms) 12.5 6.3 10 12.5 15.8
Notes
@ All circuit breakers are tested at 60 Hz, however, they can also be applied at 50 Hz with no ® The asymmetrical interrupting current, | total, is given by (I) = x Sqrt (1 + 2 x %DC x %DC) kA
de-rating. rms asym total.
@ 4000A fan cooled rating is available for 3000A circuit breakers. @ Duration of short-time current and maximum permissible tripping delay are both two seconds
@ These circuit breakers were tested to the preferred TRV ratings specified in C37.06-2000. for all circuit breakers listed in this table, as required in C37.04-1999, C37.06-2000 and
@ Because the voltage range factor K=1, the short-time withstand current and the maximum (37.06-2009.
symmetrical interrupting current are equal to the rated symmetrical interrupting current. RRRV can also be calculated as = 1.137 x E5/T,.
® Based on the standard DC time constant of 45 ms (corresponding to X/R of 17 for 60 Hz) and © Each operation consists of one closing plus one opening.
the minimum contact parting time as determined from the minimum opening time plus the ® All 40 and 50 kA circuit breakers exceed required 5000 no-load operations; all 63 kA circuit
assumed minimum relay time of 1/2 cycle (8.33 ms for 60 Hz). breakers exceed the required 2000 no-load ANSI operations.
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Medium Voltage Switchgear 7 2

Metal-Clad Vacuum Switchgear

Available VCP-W Vacuum Circuit Breaker Types Rated on Symmetrical Current Rating Basis, Per ANSI Standards @@

Circuit Breaker Type
50 VCP-WND 50 VCP-W 50VCP-W 50VCP-W  75VCP-W 150 VCP-W 150 VCP-W 150 VCP-W
250 250 350 63 500 500 750 1000
Identification
Nominal voltage class kV 4.16 4.16 4.16 4.16 72 13.8 13.8 13.8
Nominal three-phase MVA class 250 250 350 — 500 500 750 1000
Rated Values
Voltage
Rated maximum voltage V kV rms 4.76 476 476 4.76 8.25 15 15 15
Rated voltage range factor K@ 1.24 1.24 119 1.0 1.25 1.30 1.30 1.30
Insulation level—rated withstand test voltage
Normal frequency kV rms 19 19 19 19 36 36 36 36
1.2 x50 psec. impulse kV crest 60 60 60 60 95 95 95 95
Current
Rated continuous current at 60 Hz amp @ 1200 1200 1200 1200 1200 1200 1200 1200
— 2000 2000 2000 2000 2000 2000 2000
— 3000 3000 3000 3000 3000 3000 3000
Rated short-circuit current (at rated maximum kV}—I kA ms ® 29 29 41 63 33 18 28 37
Rated transient recovery voltage
Rated crest voltage —E, kV crest 8.9 8.9 8.9 8.9 15.5 28 28 28
Rated time to crest—T, ps 50 50 50 50 60 75 75 75
Rate of rise of recovery voltage kV/us ® 0.2 0.2 0.2 02 0.29 0.42 0.42 0.42
Rated interrupting time cycles ® 5 5 5 5 5 5 5 5
Rated permissible tripping delay—Y sec. @ 2 2 2 2 2 2 2 2
Rated reclosing time ms 300 300 300 300 300 300 300 300

Related Required Capabilities
Rated maximum voltage divided by K—V/K'kV rms 3.85 3.85 4.0 4.76 6.6 1.5 1.5 1.5

Current values
K times rated short-circuit current @

Maximum sym. interrupting capability—KI kA rms 36 36 49 63 4 23 36 48
Three-second short-time current carrying capability—KIkArms 36 36 49 63 4 23 36 48
Closing and latching capability (momentary) ©
2.7K times rated short-circuit current—2.7 KI kA crest 97 97 132 170 m 62 97 130
1.6K times rated short-circuit current—1.6 K| kKA rms asym. @ 58 58 78 101 66 37 58 77
Asymmetry Factor for VCP-W Breakers (S) @ 12 12 12 127 12 1.2 12 1.2
Notes E
® For capacitor switching, refer to Page V3-T7-14. ® RRRV=1.137 T_2
® 5and 15 kV circuit breakers are UL listed. 27 and 38 kV breakers are not UL listed. 2
@ For three-phase and line-to-line faults, the symmetrical interrupting capability at an ® Three-cycle rating available, refer to Page V3-T7-14.
operating voltage @ Tripping may be delayed beyond the rated permissible tripping delay at lower values of
N current in accordance with the following formula:

+, (Rated Short-Circuit Current)

=y, T(seconds)—v( K Times Rated Short-Circuit Current] )2
- Short-Circuit Current Through Breaker
But not to exceed KI.
Single line-to-ground fault capability at an operating voltage The aggregate tripping delay on all operations within any 30-minute period must not exceed
N the time obtained from the above formula.
lsc=1.15 1y, (Rated Short-Circuit Current) For reclosing service, there is No De-Rating necessary Eaton’s VCP-W family of circuit
0 breakers. R = 100%. Type VCP-W breaker can perform the 0-C-0 per ANSI C37.09; 0-0.3s-
But not to exceed K. C0-15s-CO per IEC 56; and some VCP-Ws have performed 0-0.3s-C0-15s-C0-15s-C0-15s-CO;
The above apply on predominately inductive or resistive three-phase circuits with all with no derating. Contact Eaton for special reclosing requirements.
normal-frequency line-to-line recovery voltage equal to the operating voltage. ® For higher close and latch ratings, refer to Page V3-T7-14.
@ 4000A continuous rating is available for 5/15 kV. 3000A continuous rating is Included for reference only.
available for 38 kV. Contact Eaton for details. © Asymmetrical interrupting capability = “S" times symmetrical interrupting capability,

both at specified operating voltage.
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7 2 Medium Voltage Switchgear

Metal-Clad Vacuum Switchgear

Available VCP-W Vacuum Circuit Breaker Types Rated on Symmetrical Current Rating Basis, Per ANSI Standards, continued @@

Circuit Breaker Type
150 VCP-W 270 VCP-W 270 VCP-W 270 VCP-W 270 VCP-W
63 750 1000 1250 40
Identification
Nominal voltage class kV 138 27 27 27 27
Nominal three-phase MVA class — — — — —
Rated Values
Voltage
Rated maximum voltage kV rms 15 27 27 27 27
Rated voltage range factor K ® 10 10 1.0 10 1.0
Insulation level—rated withstand test voltage
Normal frequency kV rms 36 60 60 60 60
1.2 x 50 psec. impulse kV crest 95 125 125 125 125
Current
Rated continuous current at 60 Hz amp @ 1200 600 600 600 1200
2000 1200 1200 1200 2000
3000 2000 2000 2000 —
Rated short-circuit current (at rated maximum kV)—I kA rms ® 63 16 22 25 40
Rated transient recovery voltage
Rated crest voltage —E; kV crest 28 51 51 51 51
Rated time to crest—T, pis 75 105 105 105 105
Rate of rise of recovery voltage kV/us ® 0.42 0.55 0.55 0.55 0.55
Rated interrupting time cycles © 5 5 5 5 5
Rated permissible tripping delay—Y sec. @ 2 2 2 2 2
Rated reclosing time ms ® 300 300 300 300 300
Related Required Capabilities
Rated maximum voltage divided by K—V/K kV rms 15 27 27 27 27
Current values
K times rated short-circuit current ®
Maximum sym. interrupting capability—KI kA rms 63 16 22 25 40
Three-second short-time current carrying capability—KI kA rms 63 16 22 25 40
Closing and latching capability (momentary) ®
2.7K times rated short-circuit current—2.7 KI kA crest 170 43 60 68 108
1.6K times rated short-circuit current—1.6 KI kA rms asym. 100 26 35 40 64
Asymmetry Factor for VCP-W Breakers (S) @ 127 12 12 12 12
Notes
@ For capacitor switching, refer to Page V3-T7-14. ® Three-cycle rating available, refer to Page V3-T7-14.
® 5and 15 kV circuit breakers are UL listed. 27 and 38 kV breakers are not UL listed. @ Tripping may be delayed beyond the rated permissible tripping delay at lower values of
® For three-phase and line-to-line faults, the symmetrical interrupting capability at an current in accordance with the following formula:
operating voltage T ds)= Y K Times Rated Short-Circuit Current 2
v L (seconds)= Short-Circuit Current Through Breaker
lsc= v (Rated Short-Circuit Current)
0 The aggregate tripping delay on all operations within any 30-minute period must not exceed
But not to exceed KI. the time obtained from the above formula.
Single line-to-ground fault capability at an operating voltage For reclosing service, there is No De-Rating necessary for Eaton’s VCP-W family of circuit
N breakers. R = 100%. Type VCP-W breaker can perform the 0-C-0 per ANSI C37.09; 0-0.3s-
lse=1.15 ¢, (Rated Short-Circuit Current) C0-15s-CO0 per IEC 56; and some VCP-Ws have performed 0-0.3s-CO-15s-C0-15s-C0-15s-CO;

Vo

But not to exceed KI.

all with no derating. Contact Eaton for special reclosing requirements.
For higher close and latch ratings, refer to Page V3-T7-14.

The above apply on predominately inductive or resistive three-phase circuits with Included for reference only.

normal-frequency line-to-line recovery voltage equal to the operating voltage. Asymmetrical interrupting capability = “S” times symmetrical interrupting capability,
@ 4000A continuous rating is available for 5/15 kV. 3000A continuous rating is both at specified operating voltage.

available for 38 kV. Contact Eaton for details.

[SHCNC)

® RARV=1137 E2
T
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Medium Voltage Switchgear 7 2

Metal-Clad Vacuum Switchgear

Available VCP-W Vacuum Circuit Breaker Types Rated on Symmetrical Current Rating Basis, Per ANSI Standards, continued ©@

Circuit Breaker Type
380 VCP-W 380 VCP-W 380 VCP-W 380 VCP-W 380 VCP-W
16 21 25 32 40
Identification
Nominal voltage class kV 345 345 345 345 345
Nominal three-phase MVA class — — — — —
Rated Values
Voltage
Rated maximum voltage kV rms 38 38 38 38 38
Rated voltage range factor K@ 1.0 1.65 10 1.0 1.0
Insulation level—rated withstand test voltage
Normal frequency kV rms 80 80 80 80 80
1.2 x 50 psec. impulse kV crest ® 170@ 170@ 170@ 170@ 170@
Current
Rated continuous current at 60 Hz amp @ 600 1200 600 600 600
1200 2000 1200 1200 1200
1600 — 1600 1600 1600
2000 — 2000 2000 2000
— — — 2500 2500
Rated short-circuit current (at rated maximum kV)—I kA rms @ 16 21 25 3156 40
Rated transient recovery voltage
Rated crest voltage —E, kV crest Al Al Al Al Al
Rated time to crest—T, ps 125 125 125 125 125
Rate of rise of recovery voltage kV/us ® 0.64 0.64 0.64 0.64 0.64
Rated interrupting time cycles ® 5 5 5 5 5
Rated permissible tripping delay—Y sec. @ 2 2 2 2 2
Rated reclosing time ms ® 300 300 300 300 ®
Related Required Capabilities
Rated maximum voltage divided by K—V/K kV rms 38 23 38 38 38
Current values
K times rated short-circuit current @
Maximum sym. interrupting capability—KI kA rms 16 35 25 315 40
Three-second short-time current carrying capability—KI kA rms 16 35 25 315 40
Closing and latching capability (momentary) ®
2.7K times rated short-circuit current—2.7 KI kA crest 43 95 68 85 108
1.6K times rated short-circuit current—1.6 KI kA rms asym. ® 26 56 40 51 64
Asymmetry Factor for VCP-W Breakers (S) @ 12 12 12 12 12
Notes
® For capacitor switching, refer to Page V3-T7-14. ® Three-cycle rating available, refer to Page V3-T7-14.
@ 5and 15kV circuit breakers are UL listed. 27 and 38 kV breakers are not UL listed. @ Tripping may be delayed beyond the rated permissible tripping delay at lower values of
@ For three-phase and line-to-line faults, the symmetrical interrupting capability at an current in accordance with the following formula:
operating voltage T ds)=Y K Times Rated Short-Circuit Current] 2
v o seconds) = Short-Circuit Current Through Breaker
le= v (Rated Short-Circuit Current)
0 The aggregate tripping delay on all operations within any 30-minute period must not exceed
But not to exceed KI. the time obtained from the above formula.
Single line-to-ground fault capability at an operating voltage For reclosing service, there is No De-Rating necessary for Eaton’s VCP-W family of circuit
v breakers. R = 100%. Type VCP-W breaker can perform the 0-C-0 per ANSI C37.09; 0-0.3s-
le=1.15 v (Rated Short-Circuit Current) C0-15s-CO per IEC 56; and some VCP-Ws have performed 0-0.3s-C0-15s-C0-15s-C0-15s-CO;
0 all with no derating. Contact Eaton for special reclosing requirements.
But not to exceed KI. @ For higher close and latch ratings, refer to Page V3-T7-14.
The above apply on predominately inductive or resistive three-phase circuits with Included for reference only.
normal»frquuency Ilne.»toillne recovery voltage equal to the OPE“’“”Q vloItaAge. ® Asymmetrical interrupting capability = “S” times symmetrical interrupting capability,
@ 4000A continuous rating is available for 5/15 kV. 3000A continuous rating is both at specified operating voltage.
available for 38 kV. Contact Eaton for details. ® ANSI standard requires 150 kV BIL. All 38 kV ratings are tested to 170 kV BIL.
Ep ® Type 380 VCP-2 40 circuit breaker is not rated for rapid reclosing.

® = =<
RRRV =1.137 T

Volume 3—Power Distribution and Control Assemblies CA08100004E—February 2012 www.eaton.com V3-T7-13



7 2 Medium Voltage Switchgear

Metal-Clad Vacuum Switchgear

Extra Capability Type VCP-WC Ratings (Symmetrical Current Basis)

Circuit Breaker Type
50 VCP-W 25C 50 VCP-W 40C 50 VCP-W 50C 50 VCP-W 63C 75 VCP-W 50C
Rated Values
Voltage
Maximum voltage V kV rms 5.95 5.95 5.95 5.95 10.3
Voltage range factor K 1 1 1 1 1
Insulation level—withstand test
Power frequency (1 min.) kA rms total 24 24 24 24 42
Lighting impulse 1.2 x 50 ps kV peak 75 75 75 75 95
Continuous current at 60 Hz A rms 1200 1200 1200 1200 1200
2000 2000 2000 2000 2000
3000® 3000® 3000® 3000 @ 3000®
Short-circuit current
Sym. interrupting at voltage (Isc) kA rms total 25 40 50 63 50
% DC component (Idc) 50 75 57 62 57
75 — 57 — 57
75 — 52 — 52
Asym. interrupting (l;) kA rms 31 58 64 83 64
36 — 64 — 64
36 — 62 — 62
Closing and latching capability kA peak 97 139 139 175 139
Short-time current for 3 seconds kA rms © 25 40 50 63 50
Interrupting time ms @ 50 50 50 50 50
Maximum permissible tripping delay sec. 20 20 20 20 20
Rate of rise of recovery voltage (RRRV) kV/ps @ 09 09 09 1.1 0.9
0.9 09 09 — 0.9
0.8 0.8 08 — 0.8
Capacitor switching ratings
General purpose—isolated shunt capacitor bank current A rms 400 and 630 630 ® 630® 250 630®
1000 ® 1000® 1000 ® — 1000 ®
250 250 250 — 250
Definite purpose—back-to-back capacitor switching
Capacitor bank current A rms 400 and 630 630© 630® 200, 1600 @ 630©
1000® 1000 ®© 1000 ® 200, 1600 @ 1000®
— — — 200, 1600 @ —
Inrush current kA peak 20and 20 15 15 7.7 15
18 18 18 77 18
— — — 17 —
Inrush frequency kHz 6.5and 5.5 35 35 465 35
2.7 2.7 27 465 2.7
— — — 465 —
Mechanical Endurance—No-Load Operations 10,000 10,000 10,000 10,000 10,000
10,000 10,000 10,000 10,000 10,000
5000 5000 5000 5000 5000

Notes

@ Except as noted.

@ Three cycles.

® Contact Eaton for higher RRRV or for more information.
@ 4000A FC rating available.

® Breaker tested to 2700A single bank switching for momentary load

(thermal de-rating must consider harmonic content of current waveform).

® Breaker tested to 1270A back-to-back switching for momentary load
(thermal de-rating must consider harmonic content of current waveform).

@ (37.04.a-2003 Class C2 at 15 kV.

38 kV, 2500A and 3000A WC breakers are not rated for rapid reclosing.
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Medium Voltage Switchgear 7 2

Metal-Clad Vacuum Switchgear

Extra Capability Type VCP-WC Ratings (Symmetrical Current Basis), continued

Circuit Breaker Type
150 VCP-W 25C 150 VCP-W 40C 150 VCP-W 50C 150 VCP-W 63C 270 VCP-W 25C
Rated Values
Voltage
Maximum voltage V kV rms 175 17.5 175 15 27
Voltage range factor K 1 1 1 1 1
Insulation level—uwithstand test
Power frequency (1 min.) kA rms total 42 42 42 42 60
Lighting impulse 1.2 x 50 ps kV peak 95 96 95 95 125
Continuous current at 60 Hz A rms 1200 1200 1200 1200 1200
2000 2000 2000 2000 1600
3000® 3000®@ 3000® 3000®@ —
Short-circuit current
Sym. interrupting at voltage (Isc) kA rms total 25 40 50 63 25
% DC component (Idc) 50 75 57 62 75
75 — 57 — —
75 — 52 — —
Asym. interrupting (I) kA rms 31 58 64 83 36
36 — 64 — —
36 — 62 — —
Closing and latching capability kA peak 97® 139 139 175 85
Short-time current for 3 seconds kA rms © 25 40 50 63 25®
Interrupting time ms @ 50 50 50 50 50
Maximum permissible tripping delay sec. 20 20 20 20 20
Rate of rise of recovery voltage (RRRV) kV/ps @ 09 09 09 1.1 11
0.9 09 0.9 — —
0.8 0.8 0.8 — —
Capacitor switching ratings
General purpose—isolated shunt capacitor bank current A rms 400A and 630 @ 630 630 250 400
1000 @® 1000 ©@® 1000 @® — —
250 @ 250@ 250 @ — —
Definite purpose—back-to-back capacitor switching
Capacitor bank current A rms 400 and 600 @ 630 630 200, 1600 ® 400
1000 @@ 1000 1000 @@ 200, 1600 © —
— — — 200, 1600 © —
Inrush current kA peak 20 and 20 15 15 77 20
18 18 18 7.7 —
Inrush frequency kHz 6.5and 5.5 35 35 465 42
27 2.7 27 465 —
— — — 465 —
Mechanical Endurance—No-Load Operations 10,000 10,000 10,000 10,000 5000
10,000 10,000 10,000 10,000 —
5000 5000 5000 5000 —
Notes
@ Except as noted. @ Capacitor switching ratings are proven at 15 kV. For sealed interrupters at high altitudes,
@ Three cycles. switching voltage is not de-rated.
® Contact Eaton for higher RRRV or for more information. Breaker tested to 2700A single bank switching for momentary load
@ 4000A FC rating available. (thermal de-rating must consider harmonic content of current waveform).
® Close and latch current for 1200A Type 150 VCP-W 25C is proven at 15 kV. © Breaker tested to 1270A back-to-back switching for momentary load
For sealed interrupters at high altitudes, switching voltage is not de-rated. (thermal de-rating must consider harmonic content of current waveform).
® 2.5 seconds. ® (37.04.a-2003 Class C2 at 15 kV.

38 kV, 2500A and 3000A WC breakers are not rated for rapid reclosing.
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7 3 Medium Voltage Switchgear

Metal-Clad Vacuum Switchgear

Extra Capability Type VCP-WC Ratings (Symmetrical Current Basis), continued

Circuit Breaker Type
270VCP-W32C 270VCP-W40C 380 VCP-W16C 380 VCP-W25C 380 VCP-W32C 380 VCP-W 40C
Rated Values
Voltage
Maximum voltage V kV rms 27 27 38 38 38 38
Voltage range factor K 1 1 1 1 1 1
Insulation level—withstand test
Power frequency (1 min.) kA rms total 60 60 80 80 80 80
Lighting impulse 1.2 x 50 ps kV peak 125 125 170 170 170 170
Continuous current at 60 Hz A rms 1200 1200 600 600 600 1200
1600 1600 1200 1200 1200 2000
— — 1600 1600 1600 2500
— — 2000 2000 2000 3000FC @
— — — — 2500 —
— — — — 3000FC ® —
Short-circuit current
Sym. interrupting at voltage (Isc) kA rms total 315 40 16 25 33.1 40
% DC component (Idc) 55 50 75 65 57 63
Asym. interrupting (I;) kA rms 40 49 23.3 34.0 425 53.5
Closing and latching capability kA peak 100 112 50 75 91 107
Short-time current for 3 seconds kA rms © 315® 400 16 25 315 40
Interrupting time rms @ 50 50 50 50 50 50
Maximum permissible tripping delay sec. 2.0 2.0 2.0 2.0 2.0 2.0
Rate of rise of recovery voltage (RRRV) kV/ps @ 1.1 1.1 0.7 0.7 0.7 0.7
— — 0.7 0.7 0.7 —
— — 1.3 1.3 0.7 —
— — — — 13 —
— — — — 0.7 —
— — — — 13 —

Except as noted.
Three cycles.

Contact Eaton for higher RRRV or for more information.

®
@
®
@ 2500A FC to 3000A.
® 2000A FC to 3000A.
® 1.6 seconds.
@ 1 second.
2.5 seconds.

38kV, 2500A and 3000A WC breakers are not rated for rapid reclosing.
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Medium Voltage Switchgear

Metal-Clad Vacuum Switchgear

Extra Capability Type VCP-WC Ratings (Symmetrical Current Basis), continued

/.3

Circuit Breaker Type
270VCP-W32C 270VCP-W40C 380 VCP-W16C 380 VCP-W25C 380 VCP-W32C 380 VCP-W 40C
Rated Values, continued
Capacitor switching ratings
General purpose—isolated shunt capacitor bank current A rms 400 400 250 250 250 —
— — 250 250 250 —
— — 250 250 250 —
— — 250 and 1000 250 and 1000 250 and 1000 —
— — — — 250 and 1000 —
Definite purpose—back-to-back capacitor switching
Capacitor bank current A rms 400 400 250 250 250 —
— — 250 250 250 —
— — 250 250 250 —
— — 250 and 1000 250 and 1000 250 and 1000 —
— — — — 250 and 1000 —
Inrush current kA peak 20 20 20 20 20 —
— — 20 20 20 —
— — 20 and 20 20and 20 20and 20 —
— — — — 20and 20 —
Inrush frequency kHz 4.2 42 44 44 44 —
— — 44 4.4 44 —
_ — 44 44 44 —
— — 5and 5 5and5 5andb —
— — — — 5and5 —
Mechanical Endurance—No-Load Operations 5000 5000 10,000 10,000 10,000 10,000
Note
38kV, 2500A and 3000A WC breakers are not rated for rapid reclosing.
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High Resistance Grounding System

C-HRG Free-Standing NEMA 1 Unit

Product Description

Where continuity of service is
a high priority, high resistance
grounding can add the safety
of a grounded system while
minimizing the risk of service
interruptions due to grounds.
The concept is a simple one:
provide a path for ground
current via a grounding
transformer (with adjustable
resistance across its
secondary) that limits the
current magnitude and a
monitor to determine when
an abnormal condition exists.

The ground current path is
provided at the point where
the service begins, by placing
a predominantly resistive
impedance in the connection
from system neutral to
ground. Control equipment
continuously measures
ground current; a relay detects
when the current exceeds a
predetermined level. An alarm
alerts building personnel that a
ground exists. The system
has built-in fault tracing means
to assist in finding the source
of the ground. A 120 Vac
supply (remote) is required for
control power for the system.

V3-T7-18

Application Description

This member of Eaton’'s MV
metal-clad switchgear family
has actually been around

for many years. The free-
standing C-HRG provides

a standalone unit that

can be added to existing
installations. The C-HRG is
used to protect an electrical
distribution system from
damaging transient
overvoltages caused by
ground faults. It also provides
a means to locate the ground
fault, therefore extending the

life of the distribution system.

Ratings and Configurations

The C-HRG MV is offered
at the 5 kV class rating. It
can be applied to delta or
wye ungrouped three-wire
distribution systems.

Medium Voltage Switchgear
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4200V (Maximum)
Delta Systems

To add high resistance
grounding to an ungrounded
delta-connected system,

a neutral point must be
created. Three single-
phase transformers can be
interconnected in a wye-
broken delta configuration
to provide such a neutral
point. The transformers

and grounding resistors are
chosen to limit the ground
current to a maximum value
of BA.

Note: The neutral point may not
be used to serve phase-to-neutral
loads. Also, this technique may
be applied on wye-connected
sources when the neutral point is
not conveniently accessible from
the service entrance location.
This method is shown in the
illustration shown on Page V3-T7-
24. One delta high resistance
grounding would ground the 5 kV
system.

V3-T7-21
V3-T7-21
V3-T7-22
V3-T7-23
V3-T7-26

4200V (Maximum)
Wye Systems

To add high resistance
grounding to a wye-
connected system, resistors
are placed across the
secondary of a grounding
transformer whose primary
is placed in series with the
neutral-to-ground connection
of the power source. The
resistors are chosen to limit
the current to a maximum
value of BA.

Note: Per 1993 NEC® 250.5b,
exception No. 5, line-to-neutral
loads may not be connected to
a system in which the neutral
is resistance grounded. Also, if
the system has two switchable
sources not permanently
connected to the bus, two
wye-type grounding systems
are required as shown on
Page V3-T7-24.
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Ground Current Detection

Any time a system is
energized, a small ground
current called the “capacitive
charging current” will be
observed. For medium
voltage (4200V and below)
systems, this naturally
occurring current is typically
3Aor less.

When one phase becomes
grounded, additional current
above the charging level will
flow. As all ground current
must flow through the
grounding resistor/grounding
transformer assembly, an
ammeter in this circuit will
read the total amount of
ground current. By placing

a current-sensing relay in
series with the ammeter, the
current relay can be adjusted
to pick up at a level in excess
of the capacitive charging
current, thus indicating the
abnormal condition.

Alternatively, an optional
voltmeter-relay can be
connected across the
grounding resistors. The
voltage across the resistors
is proportional to the amount
of ground current. The
voltmeter-relay’s pickup
adjustment is set above the
capacitive charging current,

to the desired detection level.

In both current and voltage
detection methods, the
ground current ammeter
provides a direct reading of
the total actual ground
current present in the system
at that time. It will be helpful
to periodically note the
ammeter’s reading: a trend
toward higher values may
indicate the need for
equipment maintenance, and
hence reduce the occurrence
of unplanned shutdowns.
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Medium Voltage Switchgear

Indication and Alarm Circuits

When a fault is detected,

an adjustable time delay is
provided to override
transients. When the time
delay has been exceeded,
the green “normal” light will
turn off, the red “ground
fault” light will turn on, and
the ground alarm contacts
will transfer. If equipped
with the optional alarm horn,
it will sound.

The grounding transformer
secondary breaker must be
closed for the system to be
operational. Should this
breaker be opened at any
time, the system will signal
a ground fault condition as a
fail-safe feature. The breaker
must be closed to clear the
alarm signal.

When the fault is cleared,
the current/voltage relay will
reset. If the reset control is
set on “auto,” the lights will
return to “normal” on,
“ground fault” off, and the
ground alarm contacts will
re-transfer. If the reset
control is set on “manual,”
the lights and relay contacts
will remain latched until the
operator turns the reset
control to “reset.” The lights
and ground alarm contacts
will then return to normal.
The system can be reset only
if the fault has been cleared.

During a fault, the optional
alarm horn can be silenced at
any time by using the “alarm
silence” pushbutton. It will
not re-sound until either the
system is reset, or the re-
alarm timer expires. The re-
alarm timer is activated by
the “alarm silence” control. If
the horn has been silenced
but the fault has not been
cleared, the timer will run.

It has a range of 2-48 hours.
When the timer times out,
the horn will re-sound,
alerting maintenance
personnel that the fault

has not been cleared.

/.3

High Resistance Grounding System

Test Circuit

A test circuit is provided to
allow the user to quickly
determine that the system

is working properly. The test
circuit will operate only under
normal conditions—it will not
allow testing if the system is
sensing a fault. The test
operation does not simulate
an actual system ground
fault. It does, however, test
the complete controls of the
fault indication and pulsing
circuitry. The system then
reacts as it would under
actual system ground
conditions —lights transfer,
alarm contacts transfer and
the (optional) horn sounds.

Pulser Circuit

The pulser circuit offers a
convenient means to locate
the faulted feeder and trace
the fault to its origin. The
pulser is available any time
a fault has been detected.
The pulse intervals are
controlled by an adjustable
recycle timer. The “pulse”
light flashes on and off,
corresponding to the

on-off cycles of the pulser
contactor. The pulser
contactor switches a bank
of resistors on and off,

thus allowing a momentary
increase in the ground current
(approximately a

4A current pulse above the
ground current).

Locating a Ground Fault

The current pulses can be
noted with a clamp-on
ammeter when the ammeter
is placed around the cables or
conduit feeding the fault. The
operator tests each conduit or
set of cables until the pulsing
current is noted. By moving
the ammeter along the
conduit, or checking the
conduit periodically along its
length, the fault can be traced
to its origin. The fault may be
located at the point where
the pulsing current drops off
or stops.

If little or no change in the
pulsing current is noted along
the entire length of a conduit,
then the fault may be in the
connected load. If the load is
a panelboard, distribution
switchboard or motor control
center, repeat the process of
checking all outgoing cable
groups and conduits to find
the faulted feeder. If the fault
is not found in an outgoing
feeder, the fault may be
internal to that equipment.

Note: It may not be possible to
precisely locate faults within a
conduit. The ground current may
divide into many components,
depending on the number of
cables per phase, number of
conduits per feeder, and the
number and resistance of each
ground point along the conduits.
The resulting currents may be too
small to allow detection or may
take a path that the ammeter
cannot trace. An important note
to keep in mind is that while the
pulser can greatly aid in locating
a fault, there may be certain
conditions under which the
pulses cannot be readily traced,
and other test procedures
(megohm, high-potential, etc.)
may be needed.
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High Resistance Grounding System

Sequence of Operations

Normal

e Green “normal” light on

e Red “ground fault” light off

¢ White “pulse” light off

e System control switch in
“normal” position

¢ Reset control switch in
either “auto” or “manual”

V3-T7-20

Test

Turn and hold the system
control switch in the “test”
position. This mode will test
the control circuitry only.

It will bypass the sensing
circuit and cause the green
“normal” light to turn off and
the red “ground fault” light
to turn on. The pulser will be
activated as well. The white
“pulse” light will turn on and
off as the pulser contactor
closes and opens. However,
the ground current ammeter
will not display the total
ground current, including the
incremental pulse current.
When ready, return the
system control switch to
“normal.” The pulser will
stop. If the reset control is in
the “manual” position, turn it
to “reset” to reset the fault
sensing circuit. The red
“ground fault” light will turn
off, and the green “normal”
light will turn on. Test mode
is not available if the system
is detecting a ground. The
sensing circuit will disable
the test circuit.

Medium Voltage Switchgear

Ground Fault

When the sensing circuit
detects a fault, the green
“normal” light will turn off
and the red “ground fault”
light will turn on. The ground
current ammeter will indicate
the total ground current.

To use the pulser, turn the
system control switch to
“pulse.” The pulser contactor
will cycle on and off as
controlled by the recycle
timer relay. Use the clamp-on
ammeter to locate the faulted
feeder. Open the feeder and
clear the fault. If the reset
control switch is in the
“manual” position, turn it to
"reset” to reset the sensing
circuit. (If reset control is in
"auto,” it will reset itself.)
When ready to restore service
to the load, close the feeder.
Return the system control

to “normal.”
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Medium Voltage Switchgear

Features, Benefits and Functions

When a ground fault occurs
on an ungrounded system,
high transient voltages can
occur, which may cause more
frequent equipment failures
than if the equipment were
grounded. These transient
overvoltages, as high as four
times the normal voltage,
reduce the life of the system's
insulation resulting in:

¢ Motor failure
e Transformer failure
e Coil failure

e Electronic equipment
failure

e Cable insulation failure

By using a high resistance
ground system, many
facilities can gain the benefit
of a grounded system
without impairing the
continuity of service to their
equipment. The concept
behind high resistance
grounding is to provide a path
for the ground current to flow
while limiting its magnitude
by using a resistor. The
ground current path is
provided at the point where
service begins. Control
eqguipment continuously
monitors the magnitude

of the ground current.

Volume 3—Power Distribution and Control Assemblies CA08100004E—February 2012 www.eaton.com

When the ground current
exceeds a predetermined level,
the built-in alarm relay alerts
building personnel that a
ground fault exists. In
addition, the C-HRG MV
"safe ground” system has

a built-in fault pulsing as a
means to assist in finding the
source of the ground fault
without interrupting service.

e Current sensing
ground fault detection
(2-10A pickup/

0.5-20 second delay)

e Ground current

transformer (10/10 ratio)

e Control circuit pull
fuseblock

e Ground current ammeter
(0-10A, 1% accuracy)

¢ [ndicating lights:
¢ Red (ground fault)
e Green (normal)
* White (pulse)

e Adjustable pulsing timer
(0-10 seconds)

e Tapped resistors
(limits primary current
to 3-6A)

e Three-position selector
switch (normal, pulse, test)

e Control switch for manual
or automatic reset

¢ Ground fault contacts
(TNO/1NC)

e Shorting terminal block
for ground current CT

e UL label

e \Wiremarkers

High Resistance Grounding System

Standards and
Certifications

The system shall be
completely assembled, wired
and tested at the factory in
accordance with NEMA and
UL requirements. A certified
production test report shall be
shipped with the unit.

/.3
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High Resistance Grounding System

Catalog Number Selection

High Resistance Grounding Systems
MVRG FXDDNLT

S
—‘7 Wiremarkers

Free-standing enclosure for mounting Marks all internal wiring for ease
grounding transformer and resistors | of maintenance.

internally. Fault Sensing S = Standard wrap-on

F = Free-standing NEMA 1 Current sensing T =Tube/heat shrink type

R = Free-standing NEMA 3R outdoor Voltage sensing

Enclosure Type

Voltage sensing

Service Voltage

W= 4200V, 60 Hz
X = 2400V, 60 Hz
Y =3300V, 60 Hz

C = Overcurrent relay
V = Single set point voltmeter relay
D = Indicating voltmeter only

System Neutral Point

Choose wye when the neutral point of
the power source is accessible for direct
connection to grounding transformer.
Choose delta when there is no neutral or
when neutral is not accessible.

Indicating Lamps

Standard lights are industrial, oil-tight,
transformer type. Optional are the same
type lights except with a push-to-test
feature.

Audible Alarm

Alarm contacts are standard
on all assemblies.

T = Transformer type incandescent lamps
X = Push-to-test transformer type

N = No audible alarm
L = Alarm horn with
re-alarm timer

Loss of Control
Power Alarm

W= Wye supply.
D=D (Wyelbroken delta N = No relay
grounding transformer) L = Alarm relay with
1NO and TNC

Arelay is connected across
the customer’s 120 Vac

Example: MVRG-FWWCLLTS defines a free-standing NEMA 1 enclosure, 4200V/60 Hz, wye-connected system,
current-sensing control scheme, alarm horn with re-alarm timer, alarm relay with TNO and 1NC, transformer type
incandescent lights, wrap-o