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General description

AKD-8 Switchgear is indusmial-duty equip-
ment built to ANSI standards and uses
100% rated Low-Volage AKR Power Circuit
Breakers. It is designed to have more mar-
gin within s ranngs to provide maximum
conunuity of serace for these appiications
subject w0 severe dutv. such as repeative
switching encountered with motor starting,
power factor correcion, demand controt.
load shedding, etc.

A major factor contributing to this
extended contnuitv of semace is the
availabiliv of renewal parts complete
with detaled maintenance insowucuons and
original  equipment documentaton.
From a coordination standpoint. tvpe
AKR  crcuit  breakers  provide  full
selectivity with each other and with other
protecuve devices. The hus sizing 1
hased on temperature rise rather than on
curtent densitv ras with  switchboard
construcuon |

ARDS switchgear s avalable with the
followitig muarmnum nominal ratings:

* 600 Vac. 230 Vee

* 5000 Auc, 000 Adc

* 50/60 He

AKD-8 switchgear sections are provided in
either 22", 30" or 38” widths.

[t is designed to be operated in an ambient
temperature between -30°C and 40°C.

Tvpe AKR low-voltage power circuut
breakers are available for AKDS
switchgear 1n six frame sizes:

¢ 300A AKR-30. 30H. 30L

¢ 1600A AKR-50. 30H

* 2000A AKRT-50H

* 3200A AKR-75. 75H

* 4000A AKR-100

* 5000A AKR-125

All breakers can be equipped with current
limiting tuses. ARRU-30 and AKRU-3) are
provided with integradly mounted fuses. while
4 separate fuse carriage is requured for AKRT-
S0H. ARR-75. AKR-100. and AKR-125.

Lowwoltage  circunt breakers  rated
800/1600/2000 amps can be stacked in
four-high combinauons resulting in
reduced {loor space requuremenss. The i -
gauge. bolted inodulardesigned steel
frame permis flexsbility in arrangements ot
breakers und associated components,

circuit tbreakers, mstumentation. and
other auxiliarv circuit protective devices in
single or muluple source configuranons.
AKD-8 switchgear can be applied eitherasa
power dismibudon unit or as part of a
unit substation in indoor or outdoor
constructon.

AKD-8 switchgear is manufactured i GE's
ISO 9002 cerufied fadlitv in Burlington.
Iowa. It complies with ANSI standards
C37.20.1 and NEMA 8G-3. and it is UL list-
ed to standard 1538. file no. 76012, Tle
switchgear has been conformance tested
according to ANSI C37.51.

ANSI standards requure that switchgear
operate at the raungs or desices nstalled.
Switchgear short circuit raangs are based
on wo 30cvcle withstand tests with 13-sec-
ond interval. performed at 13% power tac-
tor and 635 Viac maximum. For swich-
hoards. a singte 3vele wnhstand test at
20% power tactor and 600 Vac maxamum 1s
performed.

AKD-R
swiichgear can help vou neet todav's chal-

General Elecinc’s low-volage

lenges tor greater producowrv. increased



Safety and reliability features

Standard and optional features are availnble with AKD-8 switchgear
in order to meet the increasing industry emphasts on system
reliability and operating personnel safety:

¢ Closed-door operation
Breaker compartment doors have no ventlation openings, thus protect-
ing operators from hot ionized gases vented by the breaker during circuit
interruption.

* Closed-door drawout
True closed-door drawout construction is standard with ail ARD-8 equip-
ment, The breaker compartment doors remain stationary and closed while
the breaker is racked out from the connected position, through test. to the
disconnected positon. Doors are secured with rugged Y4-tum latches.

¢ Closed-door control circuit accessibility S
A standard slide-out instrumentation tray 1s located above each breaker :
comparmment, minimizing cross-hinge wiring. When required. indicating
lights and test switches can be mounted on the front of the trav. Fuses for

close and trip circuits can be mounted inside the way and are accessible
with the tray pulled out Routine wiring inspections and fuse checks or
fuse replacements can be performed with the breaker compartment door

closed, protecting operators from energized primarv circuits.

-~ o Closed-door trip unit setup and display

: Optional MicroVersaTrip™ Remote Displav provides safe. closed-door
access to the AKR breaker’s MicroVersaTrip Plus or MicroVersaTrip PM
trip unit metering, status and seup funcdons.




S

Easy-to-use breaker interlocking and locking features
minimize the risk of operational errors:

* Low-voltage power circuit breaker locking
As a siandard feacure, the lowvoltage power circuit breaker
can be padiocked in the open posidon with a 45" shank
padlock 1o prevent unauthorized closing and racking.

* Breaker insertion and withdrawal interiocks
Interlocks prevent racking of the breaker in or out when
the breaker contacts are closed. Breakers are wip free when
not in the connect or test positon.

A supertor bus system offers different levels of protection:

* Fully tin-plated copper bus

Fullv un-plated copper main and riser bus is a standard feature
on AKD-8 equipment. Tin plating provides supenor corrosion
protecuon, especially for applicavon tor the pulp and paper
and wasie treatment industnes where corrosive agents rou-
uneiv exist. GE's bus bars are un-plated atter rorming and
punching to ensure compietelv plated bolt hoies and bar
edges. sliding contact suriaces, such as breaker suab ups, are
tuilv silver-plated. Silver-piated bolted connectons are avail-
able as an opoon.

* Bus svstem
Bare bus 15 provided as standard on ARD-8 switchgear. In this
configurauon, there are no covers to remove. so all bus
connecnons are easilv accessible for maintenance. Note that a
horizontal isulation barrier is provided benveen the verucal
buses and every main and de breaker tor added saterv in the
event of a fault An msulated/ isolated bus svstem that rully insu-
lates the horizental main bus with a tluidized epoxv coanng and
isolates each phase ot the vertical rnser bus 15 avalable a5 an
opton. Accessibili o main bus joints 15 provided by replace-
able covers and no live connecuons are reachable from the rear
except the breaker load side erminals. Bus comparmmentauon
15 also avalable as an opuonal feature on AKDE swcheearn
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Safety and reliabiiity features /continued,

The breaker compartment is designed to provide operator
and system safety options:

+ fsoiated breaker compartment
Each circuit breaker is located in a completely enclosed
venulated comparonent with grounded steel barmers to
minimize the possibilitv of fault communicaton between com-
parunents. A breaker positon switch is optonally available.

Safety shutters

Safety shutters are optionallv avallable in breaker compart-
ments. They protect operators from accidental contact with
live conductors when the breaker is withdrawn. Safety shutters

are provided as a standard feature on reverse fed breakers.

Defeatable door interiock

This opton prevents inadvertent opening of the compart-
ment door unless the breaker is in the disconnect positon.
This provision 1s made for authorized defeat of interlock.

Padlockable door latch
This opdonal feature enables padlocking of the door latch in
order to prevent unauthorized entry into the breaker com-

parument.

Breaker rejection feature

A rejection system is provided as standard in each breaker
comparnment 1o prevent the inserdon of a breaker with inad-
equiate short circuit and /or incorrect congnuous current ratings.

Drawout padlock provision

A mechanism padiock device is provided as siandard to lock
out the drawout mechanism in test or disconnect position.
This provision will accept up to three padiocks with a *§"shank.

Key interlocks
This option provides for compuisory locking of the breaker in
the open, tp-free position when fullv connected. Applicable
schernes would be mechanical interiocking of two breakers so
onlv one can be closed at a time. or. in load center unit sub-
statons, interiocking of the primarv switch and secondarv
main breaker such that the secondarv main must be open
before the primarv switch can be operated. Single 38
and double kev locks are avalabie. Kev locking -
does not prevent operanon when the breaker is in
test or disconnect posidon.

.
.
.
.
.
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Installation and maintenance are made easy with these
design features:

» Accessibility
Accessibility to equipment compartments provides easv main-
tenance of the breaker compartment area and conwrol circuit
elements (located in drawout travi, as well as convenient
inspection of the bolted bus connections.

* Cable space
Conduit entrance area meets NEC requirements. Extended

depth frame optons are available in 7" and 14" sizes for appii-

cations requiring addidonai cable space.

S >+ Breaker lifting device
Installed on top of the switchgear, this rail mounted hoist
provides the means for installing and removing breakers from
the equipment. This is a sandard feature on outdoor walk-in
construction and an optional fearure on indoor construction.

+ Control circuit isolation
Conrrol wires are run between compartment in steel riser
channels @. Customer terminal blocks are located in metal
enclosed wire woughs in the rear cable area @. Intercubicle
wirng 15 run in 3 wireway on top of the switchgear where
interconnecton terminal blocks are located ®.




Safety and reliability features (onunued)

GE’s manufacturing processes and testing set the quality standards in the
suntchgear industry:

* Paint finish

AKD-8 switchgear is protected by the "E-coat” pamnt svstem consistng of a “cathodic
electrodeposition” process emploving the same principle used in electroplaung: An
electrically charged object immersed in a bath of oppositeiv charged particles will
attract and become coated with those partcles. [n the process, switchgear parts are
conveved through i seven-stage washing process, where they are thoroughly cleaned.
surface prepared. chrome-sealed and thoroughly rinsed. Next, the parts re
immersed in an eiectrocoating tank. where thev receive an epoxv coating 0.7 1o 0.8
mils thick on everv surtace. After a nnse, the parts enter a cunng oven. where the
coating is baked. fusing 1t to the metai and ensuring a hard, untform finish. The
resulting ANSIH light grav paint finish far exceeds the requirements of UL 1558 ana
ANSI C37.20.1. which requires. at a minimum, passing a 200-hour sait sprav rest.
Periodic tesung bv an independent laboratery subjected the “Ecoat” to 1.000 hours
of a salt sprav, 2.000 hours in a humidit cabinet. plus acid and aikaiine resistnce
tests, spot and stan tests. marring tests and impact and flexibilin tests. These tests
proved that AKD-8 switchgear can handle different severe operating environments.

* Seismic test
The ARD-S equipment has been senmucailv tested for Zone + 1o cerun it capabilio
to withstand the most severe earthguaie conditions and that it meets semnic requare-
ments of the USA Uinform Buldin: Code,

Complete and accurate documentaton

The ARD design makes extensne wse ot computer-nded engineenng and desim.
All customer docummentauon i generated v linked engineennyg and producuon
ssstems for searnless ordeding ot matenals and manutacturing of pars. This
integradon and linking ol svstems wsures consistently accurate customer and
manufactunng documentation and oourmized equipment designs, all drven b the
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POWER LEADER™
Power Management System

Power management at its best

inside every switchgear lineup flows a large amount of informa-
tion. The daa is in the form of power ivolts. amps, waveform)
passing through the equipment. With the proper devices. vou
can selectiveh access tus wealth of intormavon. and use 1t to
hecome more efficient and more productive. This is what power
management svstems are all about. With a svstem in place vou
can benetit from:

* Reduced energy costs

¢ Less downume

* improved predicuve maintenance

* Faster corrective maintenance

¢ Increased saden

* Higher productivity

* Improved power qualiny

It shouic come as no surpnse that rnuaily all switchgear s now
stupped with power management tearures. What began as an
opton 1~ last becormming an absolute necessin. The POWER
LEADER famiis of products otfers ail the power management
*henetin staed above, dong with extensive growing capabilit,
eusv upgrade through open architecture and a complete range
of services such as technical assistance. start-up support. and

PP S P P s

The POWER LEADER system 15 specifically designed to grow
with vour needs. Because the sistem is easiiv expandable. vou
can add o its capabuiities as vour needs grow. eliminanng the nsk
ot having 1o start over with a whole new svstem somenme in the
furure.

As newer technologies become available. vou are also assured of
a convenient. costeffective rugranon path. should vou wish to
upgrade vour POWER LEADER system.

The POWER LEADER svstem also offers the components nec-
essary 0 monitor. protect and control devices und equipment
vperadng in twe or more locatons. giving vou even greater free-
dom to expand 1our ssstem, kev capabilites include:

* Svstem monttonng and metering

¢ Alarm management

* Reporung and rending

* Power distnbution and device control

« Cost management

* Predictve mauntenance

¢ Power qualin: analvsis

* Dvnamic. real-nme graphic displass ot component status
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MicroVersaTrip® Plus
Trip Unit

MicroVersaTrip Plus and MicroVersaTrip PM trip unit systems

The enhanced MicroVersaTrip Plus and MicroVersairip PM sistern ror ARR Low-
Voltage Power Circunt Breakers consists of the tip unit. the mp acator. ciurent
«ensors and razng plugs. The term “wip unit svstems” applies w the combinauon of
these tour component. which form the solid-state circuit breaker mpping svstem.

\ficroVersaTrip Plus and MicroVersaTrip PM trip units continue to use GE's proven
technique of measunng the true RMS currents (and voltages for MicroVersaTrip PM
tnp units) of both sinusoidal and harmonically distorted waveforms. The frequent
sampiing (64 imes per cvcle) allows precise calculations of the true RMS current.
The sampling rate allows waveform measurements up 1o the 3lst harmonic to
achieve accuracy of 99%. True RMS sensing avoids potential underprotection or
overprotection problems associated with peak-sensing tipping systems.

MicroVersaTrip Plus and MicroVersaTrip PM trip units provide a complete range of
standard and optional functons. All trip units utilize a seres of interchangeable

rating plugs.

Standard functions:

Protection

s Long-ume

s insan@anecus

Status

* Trip arget (inp ope)

» Trip intormauon (magnitude and
phase)

¢ Trip operatons counters

Meteringr display

* Phase cuutent tselectable among
phases!

Optional functions:
e Shorr-ume protection. with
selectable It.
* Ground Fault protection, with
selectable 1%
Defeatable ground fault. with
selectable I°L

Switchable instantuneous.: shoet wme
and ground fault,

High-ranue fised) insananeos

OvercireI protection.

Zonesclectve mterlock. tor
ground fault univ o1 tor hoth
ground fuult and shoreome

protection.

Additional functions are availabie onty with MicrolersaTiip PM tnp unie:

o Commumciuon and meenng
o Communicagon. metering and

protecuve relaving

Communication:

Remote communicauen with POWER
LEADER™ { commumication network

{commnet)

Metering:
* Volage (\1
e Energy (hWh MWh GWln
* Real power (kWMWY
* Towl power 'LVA MVA)
* Demand power thW MW
¢ Peak demand power (kW MW
* Frequency Hoi

Protective relaving
s U ndervoluge
¢ Overvolnige
e Voltage unhalace
« Current unbalance

¢ Power reversal



Application data

Basic ratings

Tipe
MicroVersaTrip Plus and PM trip units are rated for short-ime
withstand current and interrupting capacity (RMS svmmetrical).
ARR circuit breakers are 100% ANSI rated. Table 11.1 shows the
maximum short-time rating for 30-cvcle duration at 50/60 Hz.

Table 11.1 Summary of breaker retings

AKR low-voltage power circuit

breakers with

Table 11.2 Overcurrent irip device current ratings in amperes

| Snonteireon rtings AMS rymmetneai MicroVersaTrip Plus & PW
Ratnd " Braaker ame | Sansor rating {amps) | Rating piug (amps)
votege Frame WR O Wit AKR-30 150 60, 80, 100, 125, 150
iNomina() Breaker s instantanecus | instancaneous AKR-30H 400 150, 200, 225, 250, 300, 400
80 Hr tyae (amas} Shottime | wm | i AKR-30L 800 300. 400. 450, 500, 600, 700, BOO
A1 202 AKR-50 800 300. 400, 450. 500. 600, 700, 800
AKRL30L 500 2 e | P AKR-50H 1600 00, 800, 1000, 1100, 1200, 1600
AKR-50 | 1500 42 42 | 42 AKRAT-50H 2000 750, 800, 1000, 1200, 1500, 1600. 2000
AKR-50H | 1600 65 | 65 ‘ 65 AKR-75
600 | AKRT-50H | 2000 65 65 |, 65 AKR-75H 3200 1200. 1600. 2400, 3200
AKR-75 3200 65 , 65 65 ;
AKR-75H 1200 85 i 85 E 85 AKR-100 4000 1 1600, 2000, 2500, 3000, 3600. 4000,
AKR-100 4000 85 85 . 85 AKR-125 5000 { 3200, 4000, 5000
AKR-125 5000 8 | 8 | 88 Yo Rating g amos - amo atng
AKR-30 800 3, 30 a0
AKR-30H 800 42 2 a2 : . z
AKR30L | 800 65 | 65 | e Table 11.3 Fused breaher ratings (Maximum 600Vac 50/60 Hz)
AKB-50 | 1600 50 50 50 i Fita ratn
| g Inamupting
AKR-50H | 1800 65 685 . &5 {amm) ’
Brosker Frai ) kA
480 | AKRT-50H | 2000 6s 65 65 oo ki ™y ) ormin
AKR-75 ¢ 13200 65 ' 6 | 65 :
AKR-75H | 3200 85 85 | 85 AKRU-30 - s00 ko W0 | W0
AKR-100 ’ 4000 as 8 85 AKRU-50 | 1600 ;0 | 2500 . 20
AKR-125 | 5000 8s 85 85 AKRT-50H © ;200 2000 2500 200
' i
AKR-30 i 800 R AKRTS® | 3200 2000 we | s
AKRICH | 800 2 . s | 4 o | \ : |
AKR-30L | 800 85 65 65 ARG 000 S0 200
AKR-50 ‘ 1600 50 65 50 AKR-125® | 5000 5000 5000 200
AKR-50H 1600 65 5 | 85 ' :
240 AKRT-50H | 2000 BS 65 65 0 The maxmum fuse £anng 15 tha iargest fuse which tes!s show wil resulf in proper
AKR-75 3200 65 85 65 periofnance o! ‘M@ oreaxer and fuse 11 CoMOINaNion Naar SNOM Cfcuit conaions.




Accessories

Undervoltage tip device
The undervoltage mp device protects against harmful drops in line voltage by automaticaily mipping the
breaker. This device is set 1o pick up at approximareiv 85% of bus voltage, and drop out between 30% and 60%.

The UV device is also available with an optional stanc ume-deiav unit. This unic offers a field-adjustable ovo-
o sixsecond delav between undervoltage occurrence and breaker trip to prevent potential nuisance tripping
due to momentary loss of voitage.

The time-delay unit is mounted externally to the breaker. Itis rated 125Vdc or 250Vdc or 208/240Vac, 50 or
60 Hz. For any other AC source voltage, a contral power wransformer with a 240V secondary rated at least 100
VA is required.

Table 12.1 Undervoltage trip device operating currents

Hﬂhl;l Currevt (amps)
sonirol Freqmancy Operating sk | Sealed
yoitage H voltaga range opea ciosed
24 DC | 0.38 0.38
Pickup at 80% of :
48 oc nominal controi 0.19 0.19
125 oc voitage dropout | 0.08 0,08
250 [o]0] at 30-80% of . 0.04 0.04
120 80 nominal control ! 0.66 0.24
voll
240 80 tage 037 | o012

Bell alarm (with or without lockout)

The bell alarm is available as one or two “a.” one or wo “b." or one “a” and one *b.” It is activated when
the breaker is ripped by any means (automatc) other than the manual trip button or the shunt tip device.
The contacts may be used for remote indication of an automatc tip. The lockout fearre is available to
mechanically lock the breaker “open” when the device is activated. “Reset” is accomplished through oper-
auon of the manual trip button. The bell alarm is available without the lockour feature when so specified.

Tuble 12.2 Bell alarm contact ratings
’ RAsting (amperes)
Contrel voltage Inrugh Cantinuous

1 . .

be 25 ! 2.5 2.5
250 | 0.9 ; 08
120 i 30 . 10

60 Hz

AC 240 15 | 5

480 7 i 3

Remote close solenoid (for manually-operated AKR-30, AKR-50, AKRT-50H breakers)
The solenoid provides a means to electricatlv close the above breakers from a remote locaton. It mav be
conwrolled by a switch or push button for five-cvele closing. Breaker must be charged localiv.

Table 12.3 Remote close solenoid ratings

Rating (amperas)
Control voltags Inrugh Continuous
48 27 i 0.58
Dec 125 1.3 0.32
250 0.68 Q.15
50 Hz 120 i 20 | 0.4
AC 240 i 1.0 | Q.2




[ » Auxiliary switch
: The auxiliary switch is used for indicaton of breaker main contact position. It is available on manually oper-

ated circuit breakers in groupings of four or ten contacts (2 or 3 *a”and 2 or 5 “b”), and on electrically oper-
ated breakers in groupings of 6 or 12 contacts (3 or 63" and 3 or 6 “b"). All contacts feawre rugged dou-
ble break construcuon. @

Table 13,1 Auxiliary switch control ratings and contact sequence
) Auillary switch control ratings @

Malary vwten Gontct wmiance™ "

Ratiag (Ampares) CB mais contacts "A" contact | “8 * contaet
Controf veitage Now-inductive Inductive Open or tripped Open -Closed
48 25 = Closed | Clossd | ~Open
[a]+] 125 1t 6.3 O Limited 10 20A contnuous ratings ot swrich on all
250 2 18 braakers and to 15A conbinuous ranng of #16 wire on
. draw-out braakers.
15 75 50 @ Shunt tip requires ona “a® contact: remots cioss
80 Hz 240 50 25 TequIres one “h" Comact: closing circust requires
AC one " contact,
s 480 25 - 12

v p Shumt trip )
' The shunt urip offers remote electrical uipping of the breaker. It is usuailv conwrolled by a switch or push-
button and may also be used in conjuncton with protective relays for automatic tripping.

The shunt uip coil is rated for intermittent dutv. When factorv installed it is supplied with a cutoff switch
that automatically removes conurol power following a breaker trip.

Table 13.2 Shunt trip operating currents

Nominal I Carent (Ampares)

control Frequency : Operating irrugh | Saaled

voltage He vuitage rangs opan | elouny
24 DC . 14 | 30 83 83
48 DC :+ 28 | 60 45 | 45
125 oC 70 | 140 20 | 20
250 s]e: 140 280 10 | 10
120 60 95 127 123 | 108
240 80 190 254 39 ' 34

Electrical lockout device imanuai breakers only)
The electric lockout device prowvides a means to electncally enable or disable manual closing of a circuit
breaker. This electromechanical device consists of a coil with winding that must be energized to close the
breaker. Once the breaker 1s closed. loss of voitage will not tip the breaker. A manual bvpass interlock is
provided for initial startup. Refer to the UV device for radngs and coil characterisucs. (Note: Interlocking
of electnically operated circuit breakers does not require an electric lockout device.)

Operation counter

Key interlock provision
Kev interlock prevents closing of the circuit breaker unless the kev is inserted in the kev interlock. With the
key removed. the breaker is held in a mechanicallv uipree condition.

Open-fuse lockout device

The operation counter mounts on the breaker as a fivedigit, non-resewable counter actuated bv the
breaker cam shaft.

The open-fuse lockout device {provided with anv fused breaker) automadcallv trips the breaker if one of
the fuses opens. The breaker is locked open unul the fuse is replaced and the reset button of the phase



Electrical characteristics {low-voltage circuit breakers)

Table 14.1 Charging and closing operating currents

I—_—_ Antl-pump Relay “W* | Contral Retay ~X" | Closing Salenaid |
Nominst Motor currant (amesh |y, Rated amps Min. RatwdAmps | yyp, Rated amps Fuse |Charging
:::n::: Fr;:. Vr:l'tlacc: ! s l 1:|||'|';¢ 1 g:*n:) ! innesh 3 Slllll: : (T:‘I‘I:I f Inntsh I SIc: t (v;;ﬂ:l Inrush Sleall: :selulion| lima
i p ! open ° clesad ! picimp oper | close plekup open closed | {amps} | (sec.}
AKR-30/50/T50
48v DC | 3856 | 40 10 38 | 0063 | 0063 | 30 ! 40 | 410 © 38 358 | 358 | 15 15
125V DC [100-1401 27 5 85 1 0024 | 0024 | 90 | 105 | 1.05 100 1.75 175 | B 1.0
250V DC (200280 13 3 170 | 0015 | 0015 | 180 | 053 0.53 200 0.88 088 . 6 1.0
120V 60 (104-127] 25 5 85 {0090 | 0052 | 95 | 1.00 | 014 98 260 1 035 ¢ 6 0.9
240V 60 |208-254( 12 3 190 | 0084 | 0036 | 190 | 050 0.07 196 130 | 017 ¢ 6 09
AKR-76/100/125
a8V oc 3856 | 220 165 38 0063 ! 0063 | 30 410 i 410 38 270 | 270 | 20 2.0
128V DC  {100-140] 250 7.0 85 | 0024 | 0024 | 90 105 i 105 100 1.30 1.30 10 17
250V DC |200-280| 130 32 170 | 0.015 | 0.015 | 180 053 053 200 | 068 0.68 10 17
120V 80 |104127| 250 8.1 85 0OS0 | 0052 | 95 1.00 0.14 g8 260 035 « 10 15
240v | 60 |208254| 1.7 as 190 | 0064 | 0036 | 190 | 050 | 007 | 198 | 130 | 037 | 10 1.3

Table 14.2 Coil resistance - DC Ohms @ 25°C (AKR-30/50/T50/75/100/125)

Nominai contral Anti-pump i Contral reiay '

voitage Freguaney Hz relay “W” , “X" | Shunt trip Undervoitage

24V [v]] N/A ' N/A ! 3 64

48V oc 802 5 12 1 240

125V oc 5000 | 119 84 1600

250V oC 16400 | 476 260 6700

120V 60 450 54 | 39 | 254

240 60 1450 | 300 | 254 | 100

Repetitive duty least one opening operation at rated shorcireunt current. After

Circuit breakers are designed primarilv to perform the functon

of circuit interruption under shortcircuit conditions.
Nevertheless. modemn circunt breakers’ mechanisms are capable
of manv operations under fuilload operagon and in-rush condi-
tions such as those encountered in motor starung applicadons,
Industry standards have been established for the munimum per-
tformance. as indicated in Table 14.3. With adequate mainte-

nance. GE breakers can be expected to exceed the standards.

Power-operated circuit breakers. when operaung under usual
service conditions. shall be capable of operadng the number ot
umes specified in the following 1able. The operating conditons
and the permussible effect of such operatons upon the breaker
are listed below and in the footnotes of Table 14.3. For instance,
the breaker should he operated with rated conuol voltage
applied. The tfrequency of operation should not exceed 20 in
10 minutes or 30 in an hour (recufiers or other awaliarv
devices mav further limit the frequency of operaton). Senvicing
consisting ot adjusung. cleaning, lubricating, ughtening, etc.. as
recommended by the maintenance manual is to be done at no
* greater interval than shown in the column tted “Number of
operatons between servicing” in Table 14.3. No funcuonal
parts shouid require replacement dunng the listed operations.

completion of this series of operations, funcuonal part replace-
menc and general servicing mav be necessarv.

This standard applies to all parts of a circwt breaker that fune-
don dunng normai operauon. It does not appiv o other parts.
such as overcuwrent tipping devices that imcoon only dunng
infrequent abnormal circuit conditons.

Table 14.3 Repetitive duty and normal maintenance

1
! Number ot

Humbsr ol Number ot
oparations operstions opartions
Clrewit brasione Nembet ot rated comtinuous 1 N0-0ad Closing «  In-nuth Gurrem
fromme s opershiors | cument fwiitiwng | and opening umching
(smperws)  , Batwemn sernicing | 080 o 80
800 i 1750 2800 5700 1400
1600 | 500 800 3200 400
2000 | 500 ' 800 3200 400
3200 : 250 400 100 —
4000 . 250 400 1100 —
5000 | 250 , 400 noo —
Q@ Servicing CONSISES of adidsbing. cleaning. IUDNCating. ightening. elc.. as recommenag-

g4 by tne manutacturer vwhen current 1s inferrupted. dress:ng of contacts may be
required as wei The goeranons hsted are on the Dasis Of SErVICING at intervals of six
months ar less

With closIing and coenm Currents LD to The connnuous current rating of the circuil
breaker at vOIlages upb 10 (Ne rated Makmum voitage 1837, or nigner power tacior

The number of aperanons was determined with closing currents ug to 600 and
opening currams uo 10 100% (B0% power factor or mgheri Of the CONHINUOUS Current
rating 6f the ¢incuit breaxer al vartages up o the rated maxmum voilage. With closing
and opaning currents up 10 600%: (50% power factar or 1255) Cf [Ne CONNNUQUS cur-
et rating of the circuit breaxer at voltages up to ratéd maximum voltage. the number
of pperatians shown Shouid De reduced 1o 10% of the numper nstea m the column

# 2 laudt ANBFANNR ACRLITS RatAre tNe FRmnIBhnN 0f e 18780 numDer ot oberations

LV



Design considerations

Standards and testing

Tipe AKR luw—voliage power circuit breakers are designed and
tested to meet ANSI Standards C37.13. C37.14 C37.16. C37.30
ana UL 1066. The breakers are UL-listed and labeied 10 ceru-
f compliance with the above-referenced standards. Circuit
breaker interrupung capacity may require deratng tor power
tactor tower than test values.

Power ractors Jower than test values affect the circut breaker's
shortcircuit current raung. The test circuit X, R rato and
power tactor required bv ANSI C37.13 is 6.6 and 13% for
untused breakers and 4.9 and 20% for fused breakers..

Table 15.1 Derating factor for systems with power factors lower than
test values

7 Muitiple factors for breaker
System shart-circuit System short-circuit current rating
power tactor (%) /R ratio | Unfused Fused
20 4.90 ©1.000 1.000
15 6.60 1.000 | 0.938
12 8.27 0.965 i 0.902
10 89.85 0.938 | 0.875
8.5 11,72 0.920 ! 0.847
7 14.25 0.802 i 0.826
§ 20.00 0.875 i 0.794

Termperature derating factors

The condnuous current radng of AKR breakers is based on
their use in an enclosure at 40° C ambient temperuture and
105" (T inaximum breaker temperature tor Class A msulation.
Conunuous current raungs of AKR breakers must be derated
torambient temperatures above 407 C. (I MicroVersafTip pro-
crammer 1 wed. the programmer ambienc is limited w 76° C.

Table 15.2 Continuous derating jactors

Ambient temperature (“C) Derating factor
40 1.00
45 .95
50 0.89
55 0.840
60 0.77
65 0.71
70 0.62

0 Microversatnoc maximum

Time current tripping charactenstics

AKR low-vuage power cucuit breaker ume current curves are
‘he couneenng documents thar define technical pertor-
nunee chuuactensoes of the devices Multples ot circuit break-
erinp ritng are shown un the topand hotrom honzonal axis.
with wne b seconds on the vertical axis, Approsimite mini-
mum g masamum  dearing ume s readilh cdetermuined

Altitude correcton factors

When applying towwoltage power circuit breakers at alimdes
greater than 6.600 feet. their continuous current radng must
be modified because a higher temperature use will be experi-
enced for a given current rating. The volage ratings must also
be modified because of the lower dielectric serength of the air
The short-time and shortcircuit currenct ratings are not affect-
ed by altitude. However. the short-circuit current ratings shal
not exceed that of the voltage class before deradng.

Table 15.3 Altitude correction factors (as listed in ANSI C37.13)

T Atitede Rating correction factor
Matsrs Fest Continuous curent Yoliage
2000 6600{and below) 1.00 1.00..
- 2600 8500 0.99 - 0.98
5. 3800 | .. ..13000 . 096 4 .80
Humidity and fungus

Ferrous parts are zinc-plated for corrosion protection except
tor some parts made from allov steels that are inherendy cor-
rosion resistant. Currentcarrving parts are siver- or un-plated
for corrosion protecton and to assure electrical continuity.

Table 15.4 Insulation values (Dielectric test)

—_ W ST
Breaker 22
Control Wiring 1.5
Closing Motor 0.8

Table 15.5 Operating time (Same for all frame stzes)

Close
Time from energizing closing Eolm‘ilch! - 5 Cycles
circud until contacts touch
Open
With instantaneous
Maximurn cleanng ume
um & 9 overcurrent mp 3 Cycias
With shunt tnp l 3.5 Cycles
Table 15.6 Time current curves
Trip davice Trip elements | Curve
MicroVersaTrp Plus™ LSI i GES-3310
MicroVersaTrip PM™ G | GES-9911




Time current tripping characteristics
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The Load Center Principle

Pioneered bv General Electric. load center unit substauons
provide reliable equipment for power distribution n
industrial plants and commercial buildings. power s@torn aux-
lianes and other applications requiring continuity of service.

GE offers a complete line of load center unit substations
for indoor or outdoor instaflations. The umnit consists of
an mcoming line. a transformer and low~voltage sections.
Load center unit substations are handled as a single
packaged wstem. simplifving engineenng coordinauon
and appiicauon.

Standard design eliminates unnecessany purchasmg and
engineenng details. Factory assembly reduces saliauon ume

and cost.

Mechameal and electncal coardinauen results i greater
reliabilin. Expert field engineering 15 wailable o ensure
proper application. installation and operauon.

How to select switchgear

The applicanon tables on the tollowing pages provide a {ist ot
low~oltage power circutt breakers avaiabie lor ioad center
umit substation appiicaions. The wir power arcut breakers
are coordinated with transtormers and swstem capaciues
celectrically. thermally and mechanicailvt  For analvsis
mocedures on motor sarting and DG machme arcut
appiicadons. lused hreakers. overcurrent mp details, ~hort-
circuit raungs. ete.. refer to ANSI C37.13 and ANSLC37.16,
These tbles should he used oniv as qudelines. teking o
vonsideranoen voltage, wmperriure. power acton alutude and

particuiar power sistemn. For instance. wnder ceram arcut
amangements. tie wial running maotor shorteireuit current
contribution mav be greater than that shown i the motor
contrtbution ables. This condition might exist tor unit substa-
nons having a high rano of running motor nameplue
horsepower w0 actual demand. such as mav occur heaw
machining or stamping press operations. This condition could
also exist when a secondarv selective ssstem operates with one
main breaker open and one man and one ue hreaker closed
<o that the feeder breaker can see “twice” the normal mowor
contmbution w 4 short creull

For these npes of sistems, the use ot higherrated or ARRU
fused circust breakers mav be required 1o siav within the shon-
wrcint aung of the teeder breaker.

Power circuat breakess are available with viiows communauons
o long-ume delas. shortume delay and instantaneous uip
lements. Care stiouid be aken o speah the combmation of
trips that wall provide the balance ot selecian and protecuon

required by the power sustem.

Aselecm ey coordinated stthstaaon uses mam and te breakers
aath jongame and short-tme win diaracterstes 1130w dela
the opemmng of the main arcut breaker unul the tanded
feeder has had an opportumn to clear. This provides senace
conumuats 1o ail but the faulted circuit ane generally atlows
coordinauan of mam and tie breakers with the vanoos
iap charactersnes L) (LSD LIV awaslable on Aeeder

circunt breakers,

Selecuvine can be carmed a step further mtie substation b
pecifiing ~elecine teeder circurt Ieahers thar imcorporae

ong-tune. shor-ume and highaanee msantaneons ESEHD o

" - 0 1 PR T



A refinement of the selecove feeder incorporates the long-

ume. short-time and insantancous characterisucs o provde
selecunvn without sacnficing instantaneous fault protection at
high shortcircuit currents. This combination of trip charac-
teristics permits applicatton of short-ume delav trips to
override inrush currents 1o down stream loads and coordinate
with downstream current devices for lower fault current
values. It also permits the use of instantaneous trips to provide
maximum system protecton for high values of fault current.
This is called the zoneseiectve arrangement and is often
desirable when the load-center feeder serves a motor conuol
center or other large load.

Long-ume and instantaneous irip charactenstics (LI} are ofien
used on reeder breakers when short-ume delav is not required
to coordinate with downstrearn devices. Depending on the
magruude of fauit current and the circuitimpedance between
breakers. 4 teeder breaker with LI tnps mav also be able o
coordinate (at least pardallvi with a similar downstream
breaker also having LI wip charactenstics,

Breakers with LI trips are someumes reterred to as tullé rated
since thev mav have higher interrupting capabilities when
provided with instantaneouws wips (LI or LSI charactenstics:.
The maerine of breakers manufactured todav, however, have
the same interrupung rating regardless ot the tnp
charactersuce. Long-ume and instantaneous wips (LI could
also be used on main breakers swhen minimum breaker
nermupung ume s required for the rare occurrence of a fault
on the switchgear mam bus. or when the svstem design does
ot requure selective coordination.

Application ables

Applicanon tibies are based on the following facrors:

substaton

* Transformer impedance listed in twble {onlv source
of power to the bus 15 the substaton tansformer)

* Towal connected motor kVA does not exceed 50% of
transformer rating at 208Y/120 volts and 100% of
transformer rating at 240, 480. and 600 volts

* The motor contribution is tiken as 2.0 times the rated
current of the ansformer at 208Y/120 volts and 4.0 times
the rated current at 240, 480 and 600 volts

* Tahulated values of short-circuit current are in terms of RMS
symmetncal current per NEMA Standard SG-3

* Tables esumate short circuit durv (Reference GET-3550 for
shont circuit calculation:

Example

The application tables make 1t easv 10 select the proper
General Electrnic breakers tor use with distnbution svstemns
using vanous np devices, For cxample, a 1300kVA
transtormer. with 750MVA masimum primary shortcircuit
available and a 430V secondary. requuires at least an AKRT-30
main secondary breaker shown in column 7 of the 480V appli-
cagon table.

Full uvulization of a load center transformer with dual
temperature nse ¢such as 33, 65°C) capabilin or forced (fan)
cooling capabilitv would requure a larger frame size breaker —
or an ARR-75 in this example.

The appropriate feeder circut breaker 1s tound in columns 3,
9 or 10. depending on the combinanon of long-ume. short-
ume and instantaneous tnps required by the system design. [n
this example. the same tpe breakers (AKR-30H) are required
regardless of the npe of tip device uulized. aithough a larger
frame breaker mav be required in oider to meet the



Power circuit breaker seiection tables

Table 20.1 Transformer forced cooled rutings Main Fesder circurl breakers
s T oWTIE s TR Fully rated or : Zone
T domer e “*'m‘““ o Increaze with fans — salactive Selective salective Fully rated
Liquid filled: 65° C rise 750-2000 15% arrangement ;
2500-5000 25% \ ) .
Liquid filled: 55/65° C rise 750-2000 | 15% (fans) + 12% (65° C) _{ { é__;

, - 2500-5000 ' 25% (fans) + 12% (65° C) t u $
Ventilated dry - 750-2500 33% _% ¢! \;":} . . ) u
Cast coit 500-2500 40% A LR A R $ ¥

B o 3000-5000 25% Selectvaly ; ) ) )
R = coordinated ' \1/ \l/ \l’
arrangements - _}/_ [ _:/_ - Y
Table 20.2 208 wlts, three P’w‘w ‘ ' Distribunon or nu;lor control centar
N el - ‘; L ‘
Tremstommer T
rating $phats |Muxshartcicatt|  Fellisad | Shot-circeit rating sym cumest (A) i .
F¥Amad | WVAsvaiiable |  comtisucks ] Lony-time inst. - t Long-tims
impetence Inm primary coment Transtormar | 100% or ieng-time Loag-time short-time Long-time
parcant tystom (ampures} 08 alone Mofer toad Combined shont-time O short-tima Inst. inst.
50 | 1gao0 18000
100 17300 15000
300 150 17700 19400
45%80 250 833 18000 1700 19700 AKH-50 AKR-30 AKR-30 AKR-30
500 18300 - 20000 !
S 750 18300 | 20000 |
) Unlimited 18500 20200
50 25200 28000 L AKR-30
PTRR 100 27 ! 30600 ‘ ‘
3500 - 150 28700 | 31500 i t
_A5%e 250 1388 29500 2800 32300 AKR-50  AKR-30H AKR-30 AKR-30
' 500 30200 33000 }
750 [ 30400 33200 ’
< Unlimited 30800 | 33600 !
50 28700 32900 :
100 32000 36200
750 150 2082 33300 i 37500
5.75% 250 @(2915) | 34400 4200 38600 AKR-75 AKR-30H AKR-30 AKR-30
500 | 35300 I 39500
750 ! 35600 | 39800
Unlimited 36200 T 40400
50 | 35800 41400 AKR-30H AKR-30 AKR-30
100 41100 45700
1000 5o o776 23300 <8500 AKR-30H AKR-30H
5.75% 250 ©(3836) 45100 5600 50700 AKR-75 AKR-30L
500 ! [ 48700 1 52300 AKR-30L AKR-30L
750 47200 | 52800
Unlimited 48300 53900
50 L 47600 55000 AKR-30L AKR-30L AXR-30L
100 57400 85700
1500 150 61700 I 70000
5.75% 250 L 4164 65600 8300 73900 AKR-125 AKR-75H AKR-75 AKR-75
500 68800 . 77100
750 70000 © 78300
Unlimited 72400 | 80700

0 Wiih transiormar operating on Dase temperature nse without fans. Larger frarme size
man bresker may ba required when dual temperature nse for 1orcea cooled trans-

'ormaers are useq.
& Mimmum impegance.

Maximum toreed cooled ratng ndicated in parentheses.

5=

iong-ume deiay tnp toverigad thoong}
Short-ume gelay INo (seective tault tnoping)
Instantaneous tnp i high fauit cusrent 1ast thpping}



Table 21.1 Transformer forced cooled ratings Main Fesdar eircrit breskers
, Fully ratsd or | Zone
Transtormer typs X s'"fv?m 9% Ineraass with fans Fully rateg © selectiva | Selective selective Fuily eated
Loun filsg; 65° Cnse | 750-2000 15% arangement .
2500-5000 25% \ . LT
Liquid flled: 55/65° C rise 750-2000  15% (fans) + 12% (65° C) g . .
| 25005000  25% (fans) + 12% (65° C) t R
Ventitated dry . 750-2500 33% .5 % op g
Cast coi : 500-2500 40% sl m/‘:y ‘ "
| 3000-5000 25% e T
arangaments | . . -
‘E e .
Table 21.2 240 volts, three phase
Transtormar . .
rating 3-phase +Max shori-cireuit i Full load Shart-circurt rating sym corrent (A} = e
VA and MVA available - comtinvous T | Loog-tims inst. ~ Lang-time L NETm
impadence  from primary current Transformer 100% of fong-time Lowg-time short-tima ‘Liag-tme
percant tystem (amperez} OO alokn Motorlosd :  Combined | short-ime @ shor-time trest. i oiingt,
| 50 © 14200 17100 :
100 15000 17900
— 150 15400 18300
4 5%a 250 722 15600 2900 18500 AKR-30 AKR-30 AKR-30
500 15800 18700
750 15800 18800 |
| Unlimited i 16000 18900
50 . 21900 26700
100 24100 26900 AKR-30
500 150 | 24900 29700
isnm |20 1203 25600 4800 30400 | AKRA-50 AKR-30
500 26100 30900 AKR-30H
750 26300 300
Unlimited 26700 31500
50 24900 32100
100 27800 35000 S
750 150 1804 28900 36100 -
575% 250 M2526) 29800 7200 37000 AKRT-50H AKR-3CH k AKR-30 AKR-30
500 30600 T 37800 |
750 30800 38000 |
Uniimited 31400 38600 ’ ‘
50 31000 40600 |__AKR-30H AKR-30 AKR-30
100 35600 45200 | ,
1000 150 2406 37500 [ 47100 ; | AKR-30H AKR-30H
5759, 250 (3368 39100 9600 48700 AKR-75 AKR-30L
. 500 40400 | 50000 1 |
. 750 40900 I 50500 | {  AKR-30L AKR-30L
Unlirmited 41800 T 51400 ! 1
50 41200 55600 ‘ |
o0 23800 4500 | AKR-30L AKR-30L AKR-30L
1500 150 3608 53500 | 67900 ; |
S 750, 250 {5052) 56800 14400 71200 AKR-100 :
500 59600 | 74000 '\ AKR-7SH AKR-75 AKR-75
750 60600 75000 i |
Unlimited 62800 " 77200 |
50 49300 §8500 , :
o T 1300 | AKR7SH AKR-75 AKR-75
2000 150 67500 87100 | '
N 250 4811 73500 19200 92700 AKR-125
5.75% =y A - c
500 78200 97400 used AKR-75H AKR-75H
750 80000 99200 breaxer |
Unlimited 83700 . 102800 ‘ 1 i

With transtormer operanng on Case [emperature rise without fang Larger frame size

main brearer may bé requIreq wnen dual lemoerature nse 1af ICrced cogied trans-

‘ormers are used
+ Minimum mpegance

Long-tirme deldy Inp (Overoad irsi~q

u.
[

Short-ime delav inp {selactive fa. | irzong)
Instantanecus 100 (fgn ‘ault ¢urent 1ast INoping|




Power circuit breaker selection tables (continued/

Table 22.1 Transformer forced cooied ratings Main ! Fesder circust breakers
Satt-cooied E Fully rated or | Zane
Transiormar type WA X %, Intraata with Jans Zuily rated saleclive Seluttive selsctive | Fully rated
Liguid filed: 65° G rise 750-2000 | 15% amangemert
2500-5000 | 25%
——
Liquid filled: 55/65° C rise 750-2000 15% (fans) + 12% (65° C) \ B (.
2500-5000 | 25% (fans) + 12% (65" C) t u | $
- § b - !
Ventilated d 756-2500 33% —}
b ! 'ea..t:;_> s s R A $j
Cast cail 500-2500 40% Selecimery ! '1\) ™y 4\) V
3000-5000 25% coorainated i J N ¢
arangements | - _Y' S R _\1./_ . Y
l ] * 1] h v L) 1 )
| SO S
Table 22.2 480 volis, three phase Distnbutioh of mator control center
Transtormer
ratieg 3-yhase | Max shon-circult Fu!l load Shert-girtuit rating sym current (A}
VA snd MVA availatle continueus Leng-tims inst. Long-time
Impedence from primary curent Transformer 100% or long-tima Long-time shori-time Long-tims
peresnt ystem {ampuret) OO sione Motor load Combinsd short-time © short-time ¢ Inst. last.
50 10900 13300 !
700 12 74400
500 150 12400 14800
15%0 250 801 12800 2400 15200 AKR-30 AKR-30 AKR-30 AKR-30
500 | 13100 15500
- 13200 15600
Unhmied 13400 15800 i
50 12400 16000 |
100 13900 17500
750 150 902 14400 18000
5.75% 750 o(:.y | 74800 3500 ‘ 168500 ' AKR-5Q AKR-30 AKR-30 AKR-30
. 500 15300 | 18900 ;
750 15400 | 19000 :
—\nlimded 15700 T
50 ; 15500 20800 |
10 17800 22600 .
1000 150 1203 18700 23500
575% 250 ® (1584} 19600 4800 4400 . AKR-50 AKR-30 AKR-30 AKR-30
- 500 20200 5000
[~ 750 : 20400 5200
__u-njmjf11 75700
50 $2000 16800 ;
100 13400 18200
1600 150 1203 13300 18700
2% 250 © (1684) 14300 4800 19100 AKR.50 AKR-30 AKR-30 AKR-30
500 14700 19500
750 _ 14800 19600
Unimied_— 15000 19800 '
50 20600 27800 T AKR30 AKA-30 AKA-30
1 : 24900 32100 | |
1500 150 1804 26700 33900 i ! l
S 75% 250 © (2526) 28400 7200 ; 35600 AKRAT-50H AKR-30H  AKRA-30H AKR-30H
- 500 29800 i 37000 :
7 30300 [ 37500 ! !
Unlimdea 31400 _Jﬂﬁmm }
50 24700 ! "
o 3000 i————-m AKR-30H . AKRIOH AKRA-30H
2000 150 2406 34000 l 43500 T
5 75% 250 ® (3358) 36700 9600 ’ 36300 AKR-75 I }
‘ 500 39100 . 28700 AKR-30L | AKR:30L | AKR-30L
750 40000 39600 ' |
—Linlynined 43800 51400 .
50 28000 40000 : | AKR-30H AKR-30H AKR-30H
1 ; 36400 28400 | L
2500 o 3007 40500 52500 ! i
5.75% gosg . B o l:_—-_:fgg 12000 g’g?gg AKR-TS | AKR30L AKR-30L AKR-30L
1 750 49400 51400 | ‘
_Uniimieq 52300 24300 : : !
50 30700 45100 | | |
100 T 41200 55600 E AKR-30L AKA-30L AKR-30L
3000 150 | 3608 46600 51000 |
S 75% 750 @ (5052 51900 14400 56300 AKR-100 1 T
- 500 56800 i 71200 | AKR-7SH AKR-7SH AKR-75H
e — 2810 __ T ; }
__Unimees 62800 77200 ‘
50 34000 52000 AKR-30L AKR-30L AKR-30L
100 . 47500 85500 i ; |
150 : 54700 t 72700 ! : X i
53;‘;';& 750 4511 2700 18000 50200 AKR-125 AKR-75H AKR-7SH | AKR-75H
SO0 69400 ' 87400 Fused Fuseg I Fused
I 7ez00 T oo200
v n;:r?uc't od ;:ﬁgg ;——-—-—-?5—9?2“:?%- braaker Dreaaker | breaker

) Wih ranstofmer oparating on base temperature nse wihout fans Larger frame size

e memt bmeAArAR A nEead bAr IArEAA AAAIAA ARG

= Long-time gelay tng ioverioaa tholing)
= Short-hrme Gelay INE (SeIECUVE Taull tneoing)



Table 23.1 Transformer forced cooled ratings Maln
Selt-cooied | Fuily rated or
Transformer type kVA ‘ % Incraase with lans .y rated toinctive Salective
Liquig filed: 65° C nse 750-2000 | 15% arangement
2500-5000 | 25% N |
——
Liguig filled: 55/65° C rise 750-2000 : 15% (fans) + 12% (65° C) ‘ _’ (= S
2500-5000 | 25% (fans} + 12% (65° C) o u
—
Ventlated dry 750-2500 3% - &
: is
Cast conl 500-2500 | 40% Selecuvely !
9 »
3000-5000 25% soammated ;
arrangements
Table 23.2 60Q voits. three phase
Transtormes |
rating 3-phase |Maxshort-eirenit |  FuM load Short-circuit rating sym current (A) =
KVA and MVA avmilabie continuous . . Long-time inst. . - Lomg-time R
Impedence from prmary current Trangiormer 0% - | orlong-time Lang-time shart-time “Logtime
parcent fystem {ampures) 0@ along i Motor load Combined thori-tims @ short-time inst, TE et
50 8700 : - 10800 ST
100 5600 71500 Pt
<0 150 a3 10000 71900 = :
45% @ 250 ® (674) 10200 1900 12100 AKR-30 AKR-30 AKR-30 AKR-20
500 10500 2400 bivbhanl
750 10500 12400 .
Anumned 10700 12600
L 50 10000 . {12000 ;
[ 106 11100 . 14000 e
750 [ I 722 _ 71500 12400 -
< 75% 25 O (1010 ] 2900 14800 AKF-30 AKR-30 AKR.30 AKR-30
‘ 500 12200 5100 ey
750 32300 5200 SR
Unimiteq 12600 900 )
50 12400 16200
100 4300 18100
1000 150 962 15000 1 :
5.76% 750 ® (1347 15600 3800 15400 AKR-50 AKR-30 AKR-30 " AKR-30
: 500 16200 20000
750 T6400 20200 R 1
{— Uniimpded 16100 20500
. 50 ' 16500 22300 -
. 100 ' 15300 25700 e s
1500 s 1443 21400 27200 AKR-30 AKR-30 AKR-30
5750 250 ' ® (2021 22700 5800 28500 1  AKR-50
: ; 500 : 23900 29700
= L — AKR-GH ) AKR-30M AKR-30H
0 19700 27400 AKA-30 AKR-30 AKR-30
; 50 3800 12500
=000 : 150 1825 27300 FA960
<o 250 D (2694) 23400 7700 37100 AKRT-50H AKR-30H AKA-30H AKR-30H
500 i 31300 39000
7 32000 39700
" _Unlimied 33500 1200
|
150 ! ggg | 32000 AKR-30H AKA-30H AKR-30H
2500 L 150 2408 L 32400 b 32000
sqem, 250 1 @388 35680 3600 [ 45200 -  AKR-75
: 5 ! 38500 28100 ‘ AKA-50H AKR-30L AXR-30L
750 : 33500 349100
Unirnieq 41600 51400
50 | 24600 __ _ 38100 | AKR-30H AKR-30M AKA-30H
. 100 33000 . 44500 |
1000 ! v ; 2887 37200 48700 i
< 7ae 750 T @04 31500 1500 23600 . AKRTS AKR-50H AKR-30L AKR-30L
500 i 45500 57000 '
750 46500 53400 |
Uniimned 50200 1700
: 0 i 27200 41800 AKR-30H AKR-30H AKR-30H
o0 38000 3400 |
1750 50 ) 33700 58100 AKR-50H AKR-304, AKR-30L
S 250 i 3608 39800 14400 54200 AKR-100 | |
- e © (5051 55500 59900 i
‘ 750 57700 72100 AKR-75H | AKA.75H AKR-T5H
Unimieg 62800 77200
B 30500 49700 g I .
— !I =000 AKR-50H | AKR-30L AKR-30L
e ey
- 'S0 53000 772200 T
5 o 750 L st 52100 19200 51300 AKR-125 AKATSH | AKRTSH AKR-7SH
— 1300 20500 Fusea t Fused Fused
S N 75000 L 34200 breakar ! breaker breaker
I Unumitec | 83700 , 102900 . |

) Werh sra-siormar poerating on base 1emperature nse without fans Larger frame

-~ = Long-trne detav no 1overioad thoping)



Ground detection considerations

Hig‘h resistance puising ground Aetection SyStem ——eeroos e
This system provides 2 means for grounding the neuual of an
ungrounded power system, utilizing the “high-resistance” method.

It allows the switchgear to operate as an “ungrounded” svsiem but
efiminates the danger of high transient overvoltage during certain
types of ground faults. For delta sistems. a set of grounding

ransformers is provided for connection of the grounding I€SIStor.

The high-resistance pulsing ground detecton system uses a vole-

O

meter relay with an adjustable set point to detect abnormal ground
current through the grounding resistor. A green indicatng light
shows normal conditons. and a red indicating light indicates the
presence of a phase-to-ground fault. Alarm contacts allow remote
indication of the ground condition. The locaton of the fault is
quickly determined using a pulsing current in conjuncton with a

GROUNDING SYSTEM GFERATION O

NORWAL

GIRCUND DETECTION

sensidve clamp-on ammeter. This permits clearance of the ground rest
fault before a second phase-to-ground fault causes an outage. After
the fault is located and cleared, the svstem is reset and readv to

C
o

detect the next ground fauit.

Ground Faut

Ten

= Ground detection on ungrounded systems
This svsten provides visual indicatdon of the presence of a phase-to-
ground condition on a delta ungrounded system. Ground
detection on ungrounded svstems consists of one set of three
potential transformers rated for full phase-to-phase voltage on the
primary winding and 120-volt secondary winding; The primary is

@)

Oi
O

connected wve. The secondarv connecton is dependent on the
tvpe of ground indicators and alarm devices used. A loading or sta-
bilizing resistor in the potental transtormer primary connecton to Noma s
ground is used to prevent ferroresonance with the distibuted

capacitance of the system. Ground indication and alarm can be

accompiished as descnbed in the following tables:

e vsewsrraresrmeeasseisesirEnsatrasnanst Table 24.1 Opemt:ion with ].ights or voltmeters

Standard Option i Operational description
Three 120V indicating | Three voltmetars nsteads Assuming rated system voitage on the pnmary o
lights with clear ignses | of indicating lights. " the potential transtormers, the three jamps would
(one per phase). Potential transtormers  glow about equaily at subnormal bnlliancy
Potantial fransformers | with wye connected ' because the voltage across each lamp 1s 69.3
with wye connected secondanes. voits, Simitarly, if voitmeters are used instead of
secondanes. famps, each wouid read 69.3 volts.

If one phase af the system becomes grounded.
the potential transformer on the groeunded phase
would be short-circuited, and the voitage ¢n the
otfver two translormers would nse to
approximately full phase-to-phase voltage. The
lamp on the grounded phase would be dark and
the other twa lamps would glow at normal
brilliancy. Similarny, the voltmeter on the grounded
phase would read zero and the other two
voltmeters would read 120 volts.




Table 25.1 Operation with alarm relay
Option S Oparational description

An overvoltage relay coil Operation with the alamm relay is the same as descnbed in Table
rating of 139 to 208V, pick-up | 24.1, although the connectons are different. Assuming rated
range of 16-64V or 70-140V. system voltage on the potential transformers' primary, the threa
secondary voitages add up vectoriaily to zero. Thus, thera I1s

Potential transformers with normally na voltage on the relay. If one phase of the system
broken delta connected becomes grounded, the potential transfarmer on the groundect
secondaries. phase wouid be short-circuited and the voitages on the other two

transtarmers would rise to full phase-to-phase voitage. The
Note that sither of the above secondary voltages would also nse to the phasa-to-phase vaiues
mentioned indicating lights or | (120 volts). Because these two voltages are in senes at an

voltmeters can be used as angle of 60 degrees under ground fault conditions, the voltage
ground indicators with this imposed on the relay 1s three hmes the voitage on each potential
option. transformer secondary under nomal conditions (208 volis}).

Table 25.2 Operation with test switch

Ogption . Operstional description
Tast switch, The iamp test feature is performed using the nomaily closed
({For either lamp test contact of the test switch. The test for ground feature is performed
or test-far-ground.) using the nommally open contract. The user must specfy which

test feature 15 to be fumished

Ground fault protection on solidly grounded svstems

The preferred method of providing ground fault protection on AKR power circuit
breakers is using the ground fauit funcdon on the MicroVersaTrip Plus or
MicroVersaTrip PM trip unit. This is referred to as integrai ground fault protection and
requires no external relaving or control power. Integrai ground fault is applicable to
Jphase. 3wire or +wire ssstemns with singte or multiple sources.

When multiple source systems are encountered. cach source can be grounded
upstream of the main secondary breakers in accordance with the NEC, elminaung
the need for complex ground and neutral bus svstems required for single-pont
grounding of the source neuwrals.

Special considerauon must be given 10 power svstemns having continuously paralleled
sources or operaung as networks. In some of these cases. ground fault protection 1s
best accomplished by using the Ground Break svstem. This svstem consists of current
sensors tor each phase and,or neutral conductors. a relav with separate current
pick-up and time delav settings, and a fauit indicator, reset device. As an option. the
fauit indicatar, reset device can be replaced bv a Monitor Panel. In addition o
providing the fault indicaton and reset tunctions. the Monitor Panel provides a
feature that allows uipping or no tripping of the circuit breakerts) in the ground
fault scheme during testing. The Ground Break svstem requires a control power
source and shunt trips on the circuit hreakers,

General note

A combinaton of ground indication
and metering or relaving on the same
set of potendal transformers is not
recommended. Metering not only mav
require different primary and/or
secondarv connectons: it also increases
the probability of faulis in the
secondarv circuits with consequent
false indications of grounds on the
primary system.



Automatic transfer (throwover)
equipment

Relav and control equipment can be
provided to maximize contnuite ot
service to a switchgear load bus bv rans-
ferring the load bus to an aliernate or
emergency power source in the event of
problems with the primarv power
source (undervoltage, loss of phase.
etc.) Detection is typicaily provided bv
voltage relays (single- or three-phase
undenvoltage, phase sequence/under-
voltage, unbalance. or a
combination of these). Breaker close

voltage

and trip sequences are determined bv
hard-wired relav logic or by wav of a
programmable logic controller (PLC)
installed in the switchgear. The PLC
provides the maximum flexibilinv for
modifications to the control sequence
without the additon of refavs. switches
and control wirng.

Interposing relavs are provided for
interfacing the PLC outputs with the
circuit breaker close and trip circuus. If
the control power source for the PLC is
AC derived from within the switchgear.
a dedicated power supphy is provided
tor the PLC 1w ride through anv
momentuy swirching of the conuol
power sources. The PLC programs
are executed without inwerrupgon
dunng an undenolage (or loss o
phaser condinon.

After the undervoltage ror loss ol
phase) condition has been corrected.
return to nomal can be manuad or
automauc with a ume delav, A closed
transiion with momentarny paralleling
can be provided as an opuon tor rewim
ro normal and. or tor maintenance o
the main and bus tie breakers rancihiro-
nism check relay mav be required).

Interlocking

ARR power crcut breakers can be
mterlocked in several wavs 1o prevent
dosing one hreaker unui another
breaker i~ open. Manualls and elect-
cailv operated breakers can he suppiled

with one single- or double-
barrel lock mounted in the |
breaker compariment, kev
intertocks mav be used 0
prevent paralleling sources
i doubie-ended
switchgear line-up. Onlv

mn a

wo kevs are used for the
three interlocked breakers

(two main and one te).
The interlock without a key
keeps the breaker mechan-
ically uipfree. thus allow-
ing onlv two of the three
hreakers to be closed at anv
given ume.

Kev interlocks can also be
provided on substation

main secondarv hreakers

for nterlocking with a
rransformer  pnmary ar

switch. Operagon of the primary ar
switch (open or closet is bloched unul
the main secondarv breaker is opened
and locked out. The key from the main
breaker interlock is then removed and
inserted in the primary switch interleck
thus allowing operaton ot the switch.

Electrical interiocks

In lieu of mechanical hev wmrerlocks.
clecaically vperated breakers can be
provided  with hard-wired  electncad
mtertocking  using a combimanon o
hreaher auxtliary contacts N OC una
posiaon switch contacts (TOC). These
contacts are wired in the breaker close
circuits such that closing ot a e breaker.
for example. 15 blocked or disabled unul
one ot the mn breakers is opened. The
posidon switch conwacts allow normal
operation ot the breakers dunng man-
renance sittiauons wWhere one or more of
rhe nterlocked breakers mav be racked
aut to the test or disconnect postbon or

withdrawn from the comparunent

v tonm of elecutcal interiocking can
also be provided on manually operated
hreakers tor control siniations that
requIre an vlectrical conmcr dosure

hetore closing the breaker. The electnie

lockout option on the circuu brezker
blocks
mechanism untii the coil of the electne

operation ot the closing
lockout is energized. Deenergizing this
coil after the breaker is closed does not
trip the breaker.

PLC inputs
+ Source vottage status {as sensed by the
voltage relays)

Main and tie breaker status (open, closed,
tripped on fault)

« Main ana tig breaxer drawcut POSRION
(connected, lesvdisconnecn

+ Transfer system status (automatc/manual)

PLC outputs

+ Close signal to main and bus te breakers
= Trip signal to main ana bus te breakers

» Addttional outputs and indicatng hghts can be
provacied for local identication of transfer
scheme status (auto-pluesmanual-white} ara
PLC fault ;amber}

Basic features of the PLC logic

o interlocking of the main and bus te breakers [0
pravent paralieling sources

« Time delay for niating a transter upon an
undervoitage Lor ioss of phase) conaron.

+ Blocking transfer it ether of the main of ous e
breakers inos due 10 a fault.



Sizing and dimensional data

Typical AC switchgear sections, 635V maximum, 30/60 Hz

Switchgear depth:

ARD=3 lowsvoitage switchgear neightis Y27 (97" over the top winng wough:. The available breaker stacking space is 84", Optional

“8%high mdoor equipment 15 w0 avaliable 1contact factory tor deatis). Breaker size and depth intluences depth of section

isee Table 27.17.

ARD- verncal section width is determined by the width of the Jargest device in the section see Table 27.9),

Table 27.1 Enclosure depth options

Enciosure type

Avsilable depth options

Indoor
Front compartment
Aear compartment

60r. 87, 74", 81"
.
30,37, 447

Breaker
type

Frame size
(amperes)

Sreaker unit

Table 27.2 Breaker compartment size

Vertical
heigiht

Minimum

AKR30___|

AKR-30

Qutdoor (total indoor frame depth) 80", 74"

Walk-n (total enclosurg)
Non-waik-ir (total enclosure)

108°, 122"
68", 82"

Table 27.3 Switchgear weights (1bs)

Procedure:

A Add the weight ot evervverncal secnion i the lineup

B Acld the werghe o eacl breaker mthe lineup

AKR-30H

AR |

AKRU-30

AKR-50

AKR-SOH

AKRU-50H

AKRT-50H

21"

AKR-75

AKR7SH |

AKR-75
L LT T

35

B4

g

AKR-1C0

AKR-100
el uact ot

35"

§

84*

AKR-125

AKR1250 |

il fupa oL

0 Add the wesghr of each tusea reaner and fused rolloat m the meup

5000

35"

38"

74

L. - -y

@ Breaker ang fused roilout MUst be mountea in separate vertical sections.

Vertical secuon weiants (ibs) Broakor werghts (Ibs) Fused breakers & rollout weahts (lbs)
4 of bresxar i : :

Secton | companments® | Enciosure type Bresker - Broskor cosrmor " Broaker Breaker ooeraior Fused
wdtth j 1 vertical : ype type 3 robowr.
W T oo Outdoor [ Manus Elactric [ Meousi Electric
22 1 |90 60 | AKR30 | 200 20 AKRU30 | 245 1 250 1 NA®

2 MO0 | (770 | AKR30A | 200 | 208 AKRUSO | 255 | 260 NAG
3 1270 1340 AKRZOL | 200 205 AKRT-S0H | t/a® N/A® 300
4 as0 ' a0 | akmso | 210 s AKRTS | Nae | e 300
a0 1 0200 AKRSON 210215 AKR-100 l NA® NAB 400
2 1400 200 | akAT-s0M ‘ 20 ;228 AKR25 | nme | nae 428
R ) 1660 2600 akR7s | a2 | am0
| 2 1900 | 2830 ' AKR-10D : 485 556
170 1800 AKR-125 515 575

22" or 30" iAuxmary sect\nnl

t b

€ Also inciuges numbper of fLsed roitcuts i tre vertical section
A Fuses are part of the tusad breaxer
® This breaxer tvpe uses a separale TLsea rotiout

b



Switchgear layout and sizing

Lavout considerations £) 3200A. H000A and 3000A fuse rollouss (fuse wucks) are
i) Anv breaker compartment shown on the stack drawings the samne size as the 3200A. 4000A and 5000A breaker
can be made blank for more device mounting space. respectiveiv, therefore anv comparmnent shown with a
2y The amp rating shown beside each breaker indicates the 3200A. 40004 or 5000A breaker will also accommodate a
maximum frame size allowed in that compartment. This fuse roll-our.
takes into consideration the temperarure rise In the sack 7} Use of fused breakers do not necessarilv require 200KA bus
due to breaker loading. bracing. Bus bracing should be based on the available
3) Customer-ailowable cumulative loading is as recommend- shortcircuit current on the switchgear bus.
ed in ANSI €37.20.1 8) 200KA bus bracing limits feeder breaker placement It
41 Devices such as meters. relays. PTs. CPTs. lights. selector. does not ailow adjacent 22" wide secnons.
and conrtrol switches cannot be mounted on breaker doors 9} Factory review of lavout s required for bus bracing higher
(remote display is mounted on breaker door). than 100KA.
5) Any blank comparument greater than 7" high can be used 10) Front busway connection 1o a breaker requires a blank
for instumentation (except vent cOmpartments). compartment above the breaker (for busway above) or
below the breaker (for busway below).
Legend
A broken ine (- - - - - ) identfies a possible Man Bus location Note: All lavouts show the maximum
number of dewces/ophons that
Breaker Function
e e - es Feeder e ——— V. — — - Upper a secton can accommaodate.
M - Mainy
__l T - Tie
— ] = e e — — - M
E ) ddie
I r_ Max. frama size of breaker (n
ampares) which Is pemitted in i Sty st - ——-Lower
2000 thus lacation
LN =
Main Sections
Main Sections appear with Transidon Sections
Transformer Fed (Right or left hand feed available: left hand shown.)
'] TRANSITION | INSTRUMENTR 1‘ 2 T TRANSITION INSTRUGENTATION N TRARSITION INSTRUMENTATICN .
SECTIIM TI0N DR | SECTION G BLAMNE SECTION R MANK
BLANE
Y ey i g
P - -.-)\ - % i’ % b
w T b u) - w)
INSTRUBENTA- N ) INSTRUMENTA- - INSTRUMENTS -
TioN On W TION 08 TION OA i
BLANK i sLane 1200 BLANK 1200
2 e w M
~
)
- LAWK ALANR
I"S:roul";:“- el INSTRUMENTA. f INSTRUMENTA
a SLANK I—}---’ a o "l:: r——- H ) 1;::: o = a
A 600 ) ) 1600
F f) l')
y R p2 T
j
I | e 7 et 30—l S ——
Section A ‘ 8 | c
Mam AKR 30/30H/30L/50/50M. AKATS0H, AKRU 3¢/50 AKR 75754 | AKR 75/75H/100
Foeder AKR H730H/30US0/50H, AKRU 30/50, or Blank  AKR 30/30H/30L/50/50H. AKAU 30750, or Blank | AKR 30/30H/0L/50/50H. AKRT 50H. AKRU 3050
Gornecting Fesder [ Te Feeder | T Feeder | e
Secpons SUNWX | eecc STUVWXYZAA | DOEEFFGG | STUNWXYZAA | DOEEFFGG
I




TRANSITION INETRUMENT ATION
SECTION DA BLANK SECTION 35
| ¢ ] 1
L L] w A
. e | noen A )
TioN 08 r TION DR - 'Y .)
AN 4000 Ean ')
" A
¥ 1200
VENT 5000 T
. META. -
Pl a1 | | e I
a MM oy wf VENTILATION D
;) COMPARTMENT & -
T wm !
-4—2:-;-:-—341'—- -1-22‘-»14—18'—-. l"ﬂ'-PI'Q—w——.J
Section D [ E F I a
Main AKR TSITSHN00 | AKR-125 AKR TETSH100 AKR TS/T5H
Feodar AKR 30/30HA0L/S50/50H, AKRU 3050 ! None AKR 75/75H/100 AKR 30/30H/30L/SWSH (Tie)
Cormening Fesder Tie ' Feader Tie Feeder T
Sections STUVWXYZAA DDEEFFGG |  STUVWXYZAA DO.EEFFGG STUVWXYZ Nona.
€ Stacked 4000A devices require min. B7" aguipment depth.
| / /
bal i r Y i +
TRANSITION TRANSITH | .
| |t [ e | e |
- 5
T i Rt i A ekt ¥ e
Y Ase & | NSTAUMENTA. w | msowere | 1 & | T
IRSTAUMENEA. R ‘;‘I’_:: Tio oA ,)
Ti0n on o 0 AN
[P ! r | 2
— l l Sea i
sl A B ’)
ms:l‘ﬂ?:“‘ = & ? e ) *) s T INSTRUMENTA. Y
THIM OR - .
al W g IR I S S 7 I - e S
l fm ‘ 1 f r)
~7 (1] i (3) + Y ww
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Switchgear layout and sizing
Main Sections (continued)
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Switchgear layout and sizing (continued)

Feeder Sections
Qutgoing Cables

TR

@

\
((Q))‘! «Q»J. K&/ «\_‘/))]
'

INSTRUMENTA

CAMLES

A
|
TION OR |
BLANK
3

-
9 T
-

LOWER BUS _gp .
POSITION - - --
-~
)
2000 N
_!F_ 2000
l-‘- n —H ll— —b;
Section 8 i T
Fouder AKR 30/20H/30L/SWE0H, AKRT 50H, AKRU X0/50, or Blank One AXR 30/30H/30L AKR 50/50H, AKRT 50H. AKRU 30/50. and ore AKR 75 or 100
wg Feeder Feader
Sections STUVWXYZAA STUVWXYZAA
1~ ]
|
| P
| '
Cahies 1 u |
i
; !
Yo ||
Aol R
) I £ -]
|
# o ||V I/ir !
‘ v : 'd
! |
) ™ %/
; i
|-<- 27— L-_ 3 _,1 Iq_._ |
*OF CHTHY BOTTCM ENTRY
Section U v
Feader AKR 30/30H/30U/50/50H. AKRT 50H. AKRU 30/50. or Blank AKR-125
Connectng Feeder Feeder
Sactons STUVWXYZAA STUVWXY.ZAA




Qutgoing

Buswavs

A

i
T 1 —— " i
INSTRUMENTA. | e -~ INSTRUMENTA. | i
110n OR | 110N o8 ; :
} o OBLANK : A e : /{ ¢
FRONT i £) p—— [
BUSWAY I T 1608 ' FRONY i & T
| ‘ wswar | !
N a- I it -l 2- pow
' F) ; € - E ‘ !
! ¥ . 7 F) ! !
2000 | ¥ e w i
- - | n |- g S .. |
f 0 e
¥ ! —y 2. :
-I7\1..- - w FRONT a -
swAY .
) ¥
- 2000 BLANK ¥ e
|
Ld— 77— l‘- ??"—'J fet— 10 ——l
Saction ™ X ¥ ST
Feader AKR A0/30HA0LAWE0H, AKAT 50H, AKRLU 3050, | AKR 30/30H/30UB0E0H, AKAT 50H, AKRU 3050, One AKR AKRT 50H,
of Biank or Blank AKRU 30/50, one AKR 75/75H or 100
Conneciing Feeder Foeder Feeder
Sechons STUVW.X.YZAA STUNWXYZAA STUNWXYZAA 7
C —./‘ ‘
INSTRUMENT A ‘ i
TION ON - 1
HLANK ‘!’ . ‘
LW
: RONT = — e — — ;
— — o — | AUSWAY |
| T '
/x i ‘ '
]
| J\ |
- -~ ™~
F £
H - 4
' 1’ 00 ! T 5000
v |
| ! E)
[ FRONT BUSWAY
L
L‘—-— i —.l IH— '8
“OM ENTRY BOTTOM ENTRY
Section b4 I A&
Foeder AKR 75 100 | AKR-125
Connecting Feeder ! Feeder
Sectons STUNVWX.YZAA I STUVWXY.ZAA




Switchgear [ayout and sizing (continued)
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Floor pians and side views
AKD-8 Model 3

NEMA 1 indoor — side view and anchoring details
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NEMA | indoor — foor plan and cable space details

RECOMMENDES SPACE — e
FOR SECONDARY LEADS it
-7 o2 © o~ le@ T
LOCATION CF -~ 328 TYP —= . (Som .
STATION 7Eam P S—
GROUND NN - 188 T
} leg TP | |7 Yo”’ , ® 25mm 1 L
(29mm) lj/, &4’ /—%T—_,_. _\ i r
/ ’ (7&men) 622 TYP.
o N AR AN I
f b/ T — =} @ Gomm) T
V ' \ M P I }(I 780
18.00 \/ %{ ! | {1Smm) yM (7 7mm
(457mm) 1, ..| [ l L‘ j S !
! q \ : ' ClJ
l- | . | ® ™\ | /
c: \ i ! ‘ [ ----------------------- I‘;“NOTE
1 ' 1
) ‘I'_ ....... —IJ»‘I \ I_ ___________ _j
A . 4
. e ~
EQUIPMENT Maximum available space ror cables
DEPTH (See equipment front view ror getalls)

|
* e | a /
;
. 1 389 TP J/\ /
' Z6mm) G
. S &
s A . /é’§
¢ ¥ ‘< @
388 TYP -~ A ~
(76mm} T- o ~ .-

NOTES

) CABLES *BOVE - AVAILABLE SPACE FGR CABLES REDUCED
BY 500 (127mm) IF BUS COMPARTMENT JARRIERS
ARE PROVIDED

CABLES RELOW - AVAILABLE SFACE FOR CABLES REDUCED

BY 400* (1@lmm IF 8P@-2000A BREALER IS
LOCATED IN BOTTOM CCMPARTHENT.

@ SPACE REQUIRED FOR UPPER NEUTRAL wWITH LEADS ABOVE
CR LOWER MEUTRAL WITH LEADS BELQW

I

‘ A P !
Zzuinmenrt Tanstoemen i
Ceqmn J Rear of !
. Swricnaear '
30 00 Zonsun !
*524mrm: “actory !
5700 <onsul |

PTImm “actony

100 Zansun

*A79rmemn: = acton

0 Zansun

1757w Zamtery

ANCHOR BOLTS

/ (4] HOLES FOR 1/2* (12mm

|
\ A ‘ Daecron _ Sew 1‘
| Equigment ) 2 J . Sxiension !
| Seetn i Cables i Secn J
‘ ! '
| rNonusec | Selow 1900 ‘
‘ ar ' 482mm1 . ‘
| e i Fuseo 00 e ‘
' AKAU-3Q30 } Above v,
I 27 Non-t 2600
D; used Jaiow 5 . \
4" wth Fusea <oy
RS e P,
' 4 Nemusen 3giow néasraem
ar ) 4w
21° wath Fuseq - 335mm
1KAU-30.50 Anove 3800 ;
985mm1
! Apiow 300
*4* uath ! 482rmer . l
| AKA-125 00 one (
| i Aove 509
' |
1 Jniow 2600
i 5‘;\0‘!"’\ 660mmi + !
AKR.125 *Imm
2bove 31 00 |
l *g7rmi |
i 900
I 578000 AmoBus | Jeiaw ag2mm) |
I woara-1zs “one .
- 5 AKRU-3G.50 ~a00
Anove 2
! £09mm! |
I -
¢S B0 AT BLs ) Jeow _'6 i s - |
% 0 ARR.125 v '
VEAKAL IR 1100 )
S00ve Frmem ;




Floor plans and side views

AKD-3 Model

3 (continued)

NEMA 3R outdoor, nonwalk-in — side view and anchoring details
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NEMA 3R outdoor. non-walk-in — floor plan and cable space details
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Floor pians and side views
AKD-8 Model 3 (continued)

NEMA 3R outdoor. walkin protected aisle — side view and anchoring details
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NEMA 3R outdoor. walk-in protected aisle — floor plan and cable space details
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Guideform Specifications

Legend

fa/b.c] — Required items or fea-
rures (Must select either
. booro

< > — Optional 1tems or

fearures ¢Mav select one
or more of these wems)
i} — Specitication notes,
clarificadons (No
selecton applicable)

Rating

The uwpe AKD8 Low-Volage
Switchgear shall be rated { | Vols, 3
phase. [3wire/dwire with 50% new
tral s +wire with 100% neuwall, [50/601

tHz.

Enciosure

The switchgear shall be turmished with
an  {indoor XNEMA | non-walk-in
outdoor NEMA 3R/walk-in outdoor
NEMA 3R] enciosure.

Generai

The swichgear shall be completely
Fictorv assembied and metal enclosed
functionally

It shall consist  of

compartmentalized  wuts for the

removable  power arcut  breaker

clemerns. The switchgear siructuie
and breaker shall be the product ot a

single manutacourer.

Standards

Lqupment shall be designed. manutac-
nired. and tested in accordance with
ANSI (87.20.1 and NEMA 565
wtchgear standards. CSA cerutied and
listed bv Underwnters Laboratores
Lic. Luw~voltage power circunt breakers
rall contorm to ANSE C37.13 and
NEMA SGY standards and UL listed

labeled where possibie).

Utility metering
\ uuiy metenng comparunent shall be
~upphed 1o meet the tequretuents of

itame of the ubtiod.

Servire enfrance

wenice entrance requirements which
include semice entrance iabel. incom-
ing line 1sofation barriers. and neuwal
connection 1o switchgear ground.

Incoming line section

[ncoming hie sectton shaili be [3-
wires+wire], _300A 1600A. 20004,
3900A 1000A, 30004],
connecnon with [mechanical/compres

[main cable

sion] lugs,transiton to a GE irans-
tormer Spectra bhuswav connection
which will include cutout in the
switchgear top plate.

Main metering

Provide hinged insuwument pinel for
main metering 1n the top compartment.
The  instrument panel  shall

contain the toliowing devices:

Multi-funcuon digital devices 1lect all

that apply1:

* POWER LEADER Meter

¢« POWER LEADER Momntor

« POWER LEADER Elecuonic Power
Meter

« POWER LEADER EPM 37106

« POWER LEADER EPM 3720

Discrete analog desices owied afl that

u.l’)pf_\‘ I

o Amnmeter swichboard ope, 177 ANSI
Accuracy. 2390 scade

e Volumeter switchboard npe. 170 ANSI
Accuracy, 2307 seale

* Arnneter swich

s Voluneter switch

* Wawmerer

«\Varmeter

* Power tactor meter

Toelements

s Warthour meter "2 27
<with demand reaqiser>

s Current voltage st block and plug
PK-2

¢ Potennal nunstormers with primann
fuses

e CyTent uanstormer Priman ranngg
0 3A

¢ Transducer

current>  voluges

AWats < Vus»

Structure

The swucture shall be listed under
UL-1338 ana be labeled where possible.
All live components shall be contained
in a grounded metal enclosure 427 high
and  [f0.067 74/81] deep.
Individual verncal secuons 22", 30" and

inches

38" wide shall be construcied of bolted
1 1-gauge designed  steel
frames with removable plates. Each
breaker comparnment shall be isolated

modular

completelv  from uther breaker
compariments by grounded metal
barriers. Barriers shall isolate the
breaker comparunent from the busbar

svsiem.

The swichger shall be provided with
<UL senvice entrance ubel> <incoming
line isolanon> < side barmers berween

SeCUOT>.

<Pull boxes shall be supplied for the
width and depth of the cable compart-
ment and <~hall be [13 22./29] inches

high and include screw cover plates>

<{Cable support tor each verucal sectuon
shall be provided.» < Drip-proot roof tor
the ndoor cquipment i (o he
Nowe: LEADS ont beiow

v ntegral breaker hiung

provided.>
only ana
device whenr anp-proot constructot s
supplied)  .Integrai breaker lifting
device shail be il mounted on 1op ol
cquipment. handoperited and mov-

able.>

[Bolted covers Hinged cosers which
can be holted closed! ~hall be providetd
“or each cable tompartment. A front
hinged door with guarertun lach
and  padiock  provisions <hall be
provided  or  cach breaker  and

metennye comparunent.

Space  Pealers shall be provided m
cach verneal secuon o 1OODW 2 HiN@
1200 =



-

elecrodeposition  ANSI 61, Paint
qualification test shall be per UL-1538

and ANST C37.20.1.

waliary wansidon sectonts) shall be
suppited and equipped with [devices as
shown on the appropriate drawings:
descnbed/all

necessarv devices requested to perform

devices 4 herein
the specfied breaker and equipment
funcuons] including <awaliary relavs>
<primarv and control circuit fuse
blocks>  «<potenual
<control power transformer>. The

transformers>

secuon(s) shall have hinged doors
over each compartment.

Rear cable and terminai comparument
for cable installadon and termnaton
shail be pronded. The cable bending
space shall meet the requirements
of the National Electrical Code.

Qutdoor switchgear

Outdoor switchgear shall be similar to
indoor. except that it shall be fullv
weatherproof. housed in a factorv
assembled outdoor enclosure, have
lifing plates at the base of the strucrure.
hinged aisle doors with rubber gaskets
and padlocking provisions. asphalt base
undercoatdng on the exterior borom,
mtenot hghts. space heater in each
verncal secuon, ground-fault circut
mterrupter receptacle. hght switch, and
space heater switch. Provide wilk-in
enclosure to include front aisie space
tor breaker maintenance and inspec-
non runming the full length of the
equipment. sloping reof. rear boited
hinged doors. breaker lifting device und
storage  provision for the haist
nperaton crank <hinged rear doors
with lockable Thandle and three point
catch>. Provide <wire mesh over lowers
and  rodent  guards>  <thermostat>
<{3/3,7.5.7 101 KVA

control power transformers.

~humidistars

\Bus bars

Vain bus and riser bus wall be tuls
molated trom the breaker instrument
aud auxdiary comparunents. The bus

un-plated  atter fabnicaton, bolted at

the connectons between the vertical
bus anc horizontal bus. and at the point
of connecdon on the verncal bus where
the bus bars suppiv power to the circuit
hreaker compartments. All boled joints
tor bus. mnterconnecnons and external
connectdons to the equipment shall be
un-plated copper. The bus armangement
shall be designed to permit future
additons.

The verucal bus shall be held nigid in a
support structure of non-hvgroscopic
and flame retardant molded glass rein-
forced poivester.

~An msulated and isclated bus svstem
which ftullv insulates the horizontal
main bus and solates each phase of the
vertical riser bus shall be provided. Main
bus jomis shall be accessible through
replaceable covers. No live connections
shall be accessible from the rear except
the breaker load side terminals.>

<Vertical and horizontwal buses shall be
isolated from the cable compartment
Ibv glass remnforced polvester barriers.
No live connecdons shall be accessible
from the rear except the breaker
load side termmaunon. Accessibility 1o
joints shall be provided by removable

COVErs.>

Contnuous current ranng will be
determmned by temperature nse and
limited by ANSI standards and will he
clemonstrated by design tests. [f a main
circuit breaker. bus ne circuit breaker.
or an incommg bus duct or cable is
provided. the contnuous raung of the
bus shall be equnalent w the frame size
mung ot the man breaker, bius tie
breaker or mcoming bus duct or cable.
All line and load side bussing shall he
rated to carrv the tull frame size
continuous  current  ranng of  the
hreaker 1 which thev are connected.
In addiion. breaker load side bars shall
he insujated.

Breaker srunary connecuons shall be

The bus bars of the main bus are o be
braced to withstand mechanical forces
exerted dunng a short circuit of
AokA 100KA, 150kA/200kA]  RMS
smmetrical. Other buswork shall be
braced to withstand mechanical forces
exerted during a short circuit equiva-
lent w the maximum interrupting
capaciv: of the associated circuit
breakers. or the maximum let-through
current in the case of the load side of
a tused circuit breaker.

Where a bus sectionalizing breaker is
present. the buses on the two sides of
that breaker will be isolated from each
other. Where an incoming line or main
breaker is present. the incoming line
conductors ~hall be isolated from the
main bus.

Breaker compartment

Each low-voltage power circuit breaker
will he mounted in an individual
compartment with grounded metal
harmers at the top, bottomn, front and
«des and with flame rewardant. wack
resistant glass reinforced polvester base
barrier at the rear. Each compartment
shall be equipped with drawour rals,
stationan breaker coniacis. mechanical
interlocks. and necessarv conwrol and

indicating devices.

The drawout mechanism shall retain the
removiable clement in the connected
posiwion .and  shall overcome the
mechanical vesistance of making and
breaking the contacts of the seif
coupling

pomar and  secondary

disconnects.  Positive  mechanical
mterlocks shall prevent the breaker from
heinyg racked in or out unless the break-
er is open. and shall prevent the breaker
from being closed while it is being
nicked in o1 out. The cicunt breaker
cannot he closed except in the connect-

ed. test. ot disconnected position.

The drawout mechanism shall provde
tor four disunct positons of the eircuir
breaker: connected. test. disconnected.



e capable of beng operated without

opening the door over the circuit
wreaker and an indicator shall be
provided 10 show the posiion of the
arcuit breaker. Breaker doors shall be
provided without venolauon slots.

Grounding ot the breaker rrame 0 the
switchgear shall be maintined
ihroughout the travel of the drawout

mechanism.

Padlocking provisions on the rackout
rauls shall permit locking of the breaker
in either the test or disconnected
positon.

<Comparument doors shall be capable
of being padiocked>

< Position switch with {2,'6] a b contacts
~hall be provided.>

Shutters shall he supplied o cover
hreaker pramar line  and load
disconnects when the breaker <and fuse
carmage> is removed from 1 compart
ment on man <and te> breaker
compartments ended
substations <and all feeder breakers>>.

of  double

The breaker comparunent shall e
eguipped with <MicroVersaTrip remote
displav> <ammeter> <ammeter selector
switch> hreaker

«pdot  ight  lor

spens closed  adicauonz. Conurol

Srcunrys teeder metenng. breaker close
nd wp tises. mdicaung ights. roun
shase sclector swuch, and anuneter
<hall be accessible lor routine 1aiie-
aance trom the ront of the swichgewr
without opening  assoclated breaher
cubicle door by a slideout instrument
v mounted  above s associued
Hreaker, eliminaung cross-hinge winng.

Fach breaker cutbicle shall be designed
<y that onh the breaker trame tor which

“hie cubicie was designed can be mse el

When speaticed tor tature imeaker. the
Ompdrtmettt ~nall be  completeh
caupped for he  tuture addition
S 4 power arcut hrecker ciement
neluding ail specuied elecmeal connee

cons. A ety barmer shadl be boled

and the openmg the breaker
compartment door shall be closea.

Circuit breakers

Power circuit breakers shail conrom o
ANSI C37.13. C37.16. and NEMA SGS.
Each breaker element will consist of A
3-pole clecuically and mecnamcall
cripfree  power circuit breaker with
-elf-aligning  primary and ~econdan
disconnecung contacts. integral solid
state  over-current  1p Uit a0e
quenchers, manual or eiecincal stored-
energy closing mechansin. position
indicator. and equipped for mounung
on the drawout mechanism in the
circuit breaker comparunent.

The lowaoltage power circwt preaker
shail be able w inerrupt i il cuvrent
ratng without the tse of J making cur-

rent release,

Manual or elecrcal cosing wiecha-
nisms shall cmploy the swred envergy
principle by mterposing an energy
storage spring berween the operuor
and the breaker contacts. This spong
provides consistent cdosing ~peed not
indfluenced by the operator or conuol

power voltage ivvel.

Manually operated breahers soadk Buase
ontmounted hanales tor charmie the
Closing springs. Closing (e Breahets
hall be accompinhied by deptessiyg a
mechameal close inuton on the bhreaker
escutcheon or by operating the bneaker
handle. Openmge ot the breaker shall
he accompished be depresig o
mechanical wip button jocaed on the
hreaker escutcheon.

Clectnically  operated hicaker ~iil
aulize 4 motor w auwmmatcaile charge
the closing springs.  .An clectncad dose
push-hutton shall be mountea on the
Hreaker escutcheon.> Openind ot the
hreaker ~hall Do accompisbwd by
nechaiual mp buion iocatea on the
hreaker oscttcheon <and or shail be
weomplished by sbane map monnted

i the hresthet D e remoteiy

shall be provided tor manual charging
ot the breaker and tor the slow=closing
mouon required for contact adjusument

procedures.

Fused breakers

Fused power aircuit breakers shall con-
torm to ANST (3710 and NEMA SGD.
(ircut breakers shall be equipped with
current limitnng tuses. wtegrally or
separitely mounted and coordinated
with wp devices. o that taults within the
cuting o1 the cocut breaher will be
mterrupted by the breaker seif. while
faults in excess ot the breaker ratng.
will be mterrupted by the tuses.

Separateh mounted fuses shall be
mounted mside o drawout carrnage
WML 10 Wil usedd tor the breaker &
Ninged panet make o pertorated sicel
shail be posiwoned m bront ot the fuses
s that they caamor be reached | the
Compartatent door s opened. The
pertorated steet panel shall be so
interlocked 1o prevent it from being
sty open witless the fuse rollout
tully wihdrawn. A kev mterlock svswen
<hail be mstalled o the associaed
hreaker compartment ~o s t keep the
luse 1ollout canmmage m the connected
or disconnecied positon unbess e
hredher dessotLateed s ot s lockea
apett, The tse tollout carrtag
compuatment shall e oquippea
A shutters o convet e iime and toad
disconatects when the carmage
emoved rom s compaunents A
crecton teattre ~hall be pomished o
hat ondv the corredt camagde o he

mserted i acompariment.

Fusea hreaners snadl be cguipped with
Cpen tuse dockout device and inthcaun
WOPUOICCL LN sigle phasing and
prevent reclosmg unti lochout deviee iy

sl

Trip unit system
(RN
campped wih GE AMooveraTip Plos

Lated crronn reakers sidl be

c P ue RAMS sensmg mip v sisiem

O rotect aoatst oaerloatls, short



unit shall have current metering
capabilities <and also voltage, energy,
ol power. real and reactve power
power demand and frequency metering
capabilities.> <The trip unit shail also
have the tollowing protective relaving
capabilides: undervoltage, overvoltage,
voltage unbalance. current unbalance.
and power reversal.> <The wip unut
shall have communicauon capabilities.>
The uip unit ssstem shall be integral 10
the aircuit breaker frame and consist of
the following: trip unit. raong plug, trip
actuator. current sensors. The wip unit
shall be equipped with a liquid
crvstal display and a five-button key pad
for easv setup and fault rip indication
and with a batterv allowing for
non-olatule wip targews display and
cold setup capabiliry.

The wp ume shall be self<contained.
and require no external relaving. power
supplv nor accessories. [1s printed
circuit cards shall resist moisture
absorpuon. fungus growth. and signal
leakage. Al electronics shall be housed
within u metallic enclosure to protect
against high-fault interruption are,
magnetic mterference. dust and cther
contaminarnts.

Current sensors shall be mounted on
the breaker trame and shail be
constructed ot molded epoxy to protect
acainst clmnage and moisture. The
sensor raung shall be tixed. For tour
wire ground fault. a fourth current sen-
sor shall be mounted on the neuwal bar
in the cable comparument and shall be
constructed ~imilar 1o the phase
CUTTEINL SeNSors,

Ground tault tuncuon shall conwn a
memory circuit which integrates arcing
tault current with ume, essentially
summing ntermittent ground-current
spikes.

Devices
Switchgear will include all protecuve
devices and equipment as listed on

drawines with necessary interconnec-

Wiring

Control wiring shall be =14 npe SIS,
enclosed in top and vertical metal
wiring troughs. Necessarv fuse blocks
within the switchgear shail be furmished
when required. Terrinal blocks for
external connectons shall be mounted
in the rear cable compartment. easiv
accessible, awav from the runbacks and
cable terminals, and be provided with
a bolted steel cover over the terminal

blocks.

Conuol wires leaving the switchgear
shall be terminated on terminal blocks
with  suitable numbenng
<Marking sleeves shall be provided on
all switchgear control winng and shall

strips.

be heat stamped with the wire ongin
and/or destunaton informagon.>

Interconnecton control wiring across
~hipping splits shall be accomplished by
terminal blocks in the control wiring
rrough on the top of the equipment.

Ground bus

A copper [800A/1600A ! ground bus is
0 be provided und secured to each
vertical secuon suucture. It shall extend
the enure length ot the switchgear and
he equipped with a 4 O terminal tor
connecuon o purchaser’s ground
sistern. .\ lug strap shall be provided for
teeder ground terminals.

Handling

Switchgear <hall be provided with
adequate lifung means and shall be
capable ot being rolied or moved into
installanon positon and botted directly
ta the floor without the use of floor sils.

Protecuon and control

The automauc throwmer cquipment
shall be provided to wanster a load bus
0 an alternate source 'tmmediately
with a ume delav] after detecuon of an
abnommal condition on the normal
souree. Return 1o normal shall be Tman-
nal/auomade swith ume delan]. The

transter schieme shall include [owo main

3-breaker svstem/the normal main

breaker and the emergency main in a
2-breaker svstem].

Miscetlaneous

<A porable breaker lifting device shali
he provided.>

<A porable statc full funcrion test set to
check the dme current characteristics
or the trip unit shall be provided.>

Prints

Standard print package shall include
front view. floor plan. singleline
diagram. installation diagram, elemen-
tary diagram showing power metering
and control circuits, switchgear internal
wiring diagrams. and equipment bill of
matenal.



Standards and references

Underwriters’ Laboratories, Inc.
UL 1558 Metalenciosed lowaolage power circuit breaker
switchgear.
Order trom:
[ L Publications Stock
533 Pfingsien Road
Northimook. IL 60062

National Electrical Mamufacturers Association tNEMA)
SG-5 — Power switchgear assemblies:
$G-3 — Low=voltage power circuit breakers.
Order from:
NEMA Publications
155 East +4th Street
New York, NY 10017

Canadian Standards Asseciation (C5A)
CSA-C22.2 — Switcheear Assemblies
Order trom:

{anadian Standards Assocation

[ 78 Rexdale Bhd.

Rexdate. Ontano. Canada MW R

American National Standards Institute (ANSI)
ANSI €37.20.1 - Memlenciosed lowwoltage power cireuit
hreaker switchgear.
ANSI C37.51 - Conformance testing of metalenclosed low-
voltage AC power circuit breaker swirchgear asemblies.
ANSI C37.13 - Lowanhage AC power circiut breakers used in
enclosures.
ANSI €37.50 - Test procedure lor low-oluge AC power creunt
hreakers used in enclosures.
ANSI C37.16 - Preferred raungs, related 1equirements and
appiicaton. Recommendauons tor jowvollage power circult
breakers und AC power circuit protecton.
Order trom:

Nerles Department

Amencan Natwonal Standards Institute

1430 Broudsvay

New tork, NV 10018

National Electrical Code (VEC)
Order trom:
Natwnd Foe Protectin Assocution
Battervmurh Pk
funa. MA (12269

Other appropriate publications

Technical bulletins

GET%218 — Tvpe AKR Low-Voltage Power Circuie Breakers

DE412A — AKR Breakers with MicroVersa Trip Plus and
MicroVersa Trip PM unis

GEH$273 — Microversa Irip Plus and MicroVersa Irip PM
LAnits

DE412A -— AKR Breakers with MicroVersa Trip Plus and
MicroVersa Trip PM Tiip Units

DEP041 — MicroVersa Tap Plus and MicroVersa Trip PM
Remote Display
DEA{018 — POWER LEADER Power Management Systern

General installation and maintenance
GEH-4674 — AKD-8 Low-Voltage Switchgear
GEK-54459 — ARR-30/50,T30

GEK-654460 — AKR-75. 100

Installation and operating instructions
GEI86150 — AKR-30./50,T30
GEI-86131 — AKR-75 '100

Renewal parts bulletins
GEF4527 — ARR-30/50/T50
GEF-4532 — ARKR-7) 100
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