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General Description 

AKD-8 switchgear is a heavy
duty equipment built to ANSI 
Standards and uses only Low 
Voltage Power Circuit Break
ers for the circuit protective 
devices. It is designed to have 
more margin within its ratings 
to provide maximum continuity 
of service for those applica
tions subject to severe duty 
such as repetitive switching 
encountered with motor start
ing, power factor correction 
demand control and load 
shedding, etc. A major factor 
contributing to this extended 
continuity of service is the 
availability of renewal parts 
complete with detailed mainte
nance instructions and original 
equipment documentation. 
From a coordination stand
point, the type AKR circuit 
breakers can provide full se
lectivity with each other and 
with other protective devices. 
The bus is thermally rated; i.e. 
based upon temperature rise, 
as contrasted to switchboards 
where the bus is sized on a 
current density basis. 

AKD-8 switchgear houses 
type AKR low voltage power 
circuit breakers, instrumenta
tion and other auxiliary circuit 
protective devices. It is avail
able in single ended or double 
ended configuration and ap
plied as a power distribution 
unit or as part of a unit sub
station in indoor or outdoor 
construction. 

AKD-8 switchgear complies 
with ANSI Standards C37.20, 
NEMA SG-5 and is Underwrit
er Laboratories Listed to Stan
dard 1558. The switchgear has 
been conformance tested ac
cording to ANSI C37.51 . 

The ANSI Standards require 
that the switchgear perform at 
the ratings of the devices in
stalled. Short circuit ratings are 
based on tests performed at 
15% power factor and two 30 
cycle withstand tests with a 15  
second interval, at 635Vac 
maximum contrasted with a 
single 3 cycle withstand test 
at a 20% power factor for 
switchboards at 600Vac 
maximum. 

AKD-8 switchgear is avail
able to the following maximum 
nominal ratings: 600V AC, 250 
DC, 4000A AC, 6000A DC, 
50/60 Hertz, 2200V AC RMS 
dielectric, and 200,000A sym. 
short circuit. It is designed to 
be operated in an ambient 
temperature between -30°C 
and 40°C. 

The low voltage power cir
cuit breakers available for the 
AKD-8 switchgear are type 
AKR available in five frame 
sizes, 800A AKR-30S, 30H; 
1600A AKR-50, 50H; 2000A 
AKRT-50H; 3200A AKR-75; 
4000A AKR-100. These break
ers can be equipped with cur
rent limiting fuses. The fuses 
are integrally mounted on the 
AKRU-30S, and AKRU-50 
breakers while a separate fuse 
carriage is required for AKRT-
50H, AKR-75 and 100 
breakers. 
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Features and 
Characteristics 
Safety Features 

• System safety 
Both standard and optional 
features are available with 
AKD-8 switchgear to pro
vide electrical distribution 
equipment that will meet the 
increasing industry empha-

sis on system reliability and 
operating personnel safety. 
• Closed door operation 

Breaker compartment doors 
have no ventilation open
ings, thus protecting oper-

1 
.. 

Fig. 4.1 Fully Connected Test and Disconnected 
Positions 

ators from hot ionized gases 
vented by the breaker during 
circuit interruption. 
• Closed door draw-out 

True closed-door draw-out 
is standard construction 
with all AKD-8 switchgear 
equipment. The breaker 
compartment doors remain 
stationary and closed while 
the breaker is racked out 
from the connected, 
through test to the discon
nected position . 

• Closed door control circuit 
accessibility 
A standard slide-out in
strumentation tray is located 
above each breaker com
partment eliminating cross
hinge wiring. When required, 
horizontal-edgewise am
meter, ammeter switch and 
indicating lights can be 
mounted on the front of the 
tray. Additionally, fuses for 
close and trip circuits can 
be mounted inside the tray, 
being accessible with the 
tray pulled out. Routine wir
ing inspections and fuse 
checks or fuse replace
ments can be performed 
with the breaker compart
ment door remaining closed 
so that operators are pro
tected from energized pri
mary circuits. 

Fig. 4.2 Slide-out Tray 
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Safety Features (Continued) 

• Safety shutters 
Safety shutters are optional
ly available in breaker com
partments. They protect op
erators from accidental 
contact with live conductors 
when breaker is withdrawn. 

• INSUL-BAR® insulated/iso
lated bus system 
An optional completely in
sulated/isolated bus bar 
system is available so that 
the only exposed energized 
parts in the rear power ca
ble compartment are the 
outgoing feeder 
connections. 

The main bus has an ep
oxy coated insulation and 

i· 

Fig. 5.1 Shutters Closed 

molded Noryl® resin covers 
over busbars and joints. 

The vertical bus is nested 
between insulated phase barri
ers which are part of the glass 
reinforced back barriers. The 
runbacks for load connections 
can be insulated. 

The load cable area is com
pletely isolated from the hori
zontal and vertical bus leaving 
only the load connections 
exposed. 
• Interlocking and locking 

features 
L VPCB locking - As a stan
dard feature, the LVPCB 
can be padlocked in the 
open position with up to 

Fig. 5.3 lnsui-Bar® Bus System 

three padlocks with 3/8" 
shank to prevent unauthorized 
closing and racking of the 
breaker. 

'*'----- --tit, ....... 
� ::.w 1m �l!>llOO �ifflbffli# 

Fig. 5.2 Shutters Open 

Fig. 5.4 Breaker Padlocking 
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Safety Features (Continued) 

• Interlocking and locking 
features (continued) 

Breaker insertion and 
withdrawal interlocks - I nter
locks prevent racking the 
breaker in or out when the 
breaker contacts are 
closed. 

Breaker rejection feature -

A rejection system is provid
ed in each breaker com
partment to prevent the in
sertion of a breaker with in
adequate short circuit 
and/or incorrect continuous 
current ratings. 

Key interlocks - This option 
provides for compulsory lock
ing of breaker in the open, trip 
free position when fully con
nected. Applicable schemes 
would be mechanical inter
locking of two breakers so 
only one can be closed at a 
time, or, in load center unit 
substations, interlocking of pri
mary switch and secondary 
main breaker such that sec
ondary main must be open 
before primary switch can be 
operated. Single and double 
key locks are available. Key 

Fig .  6.1 A KR-50 Negative I nterlock 

Fig .  6.3 B reaker Rejection Feature 

locking does not prevent oper
ation when breaker is in th13 
test or disconnect position. 

Fig. 6.2 A KR-50 PositivE! I nterlock 

Fig. 6.4 Key Interlock www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Safety Features (Continued) 

• Interlocking and locking fea
tures (continued) 

Defeatable door interlock 
- This option prevents in
advertent opening of com
partment door unless break
er is in the disconnect posi
tion. Provision is made for 
authorized defeat of inter
lock. 

Padlockable door latch -
Provision is optionally avail
able to padlock door latch 
to prevent unauthorized en
try into breaker compart
ment. 

Draw-Out padlock provi
sion - A mechanism pad
lock device is optionally 
available to lock out the 
draw-out mechanism in the 
test or disconnect position. 
This provision will accept up 
to three padlocks. 

Fig. 7.1 Defeatable Door Interlock Inside 

Fig . 7.3 Padlockable Door Latch 

Fig. 7.2 Defeatable Door Interlock- Outside 

Fig . 7.4 Draw-Out Padlock Provision 
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Reliability Features 

• Circuit Isolation 
Isolated breaker compart
ment - Each circuit breaker 
is located in a completely 
enclosed ventilated com
partment with grounded 
metal steel barriers to mini
mize the possibility of fault 
communication between 
components. 

Control circuit isolation -

Control wires are run be
tween compartments in 
steel riser channels. Wires 
to customer terminal clocks 
(in rear cable area) are run 
in front to back Noryl® resin 
sleeves. lntercubicle wiring 
is run in a metal enclosed 
wireway on top of the 
switchgear where intercon
nection terminal blocks are 
located. 

Bus isolation - Each of 
the three vertical buses are 
nested in individual chan
nels of the rear glass rein
forced molded polyester 
base. Optionally available is 
complete insulation/isola
tion by fastening a sheet of 
glass polyester over the 
back of the vertical chan
nels and epoxy coating the 
three horizontal busses 
which are arranged one 
above the other edge to 
edge to provide the mini
mum horizontal surface for 
accumulation of dust or 
contaminants. An extruded 
Noryl® resin cover is in
stalled over the epoxy coat
ing to provide a high degree 
of protection from possible 
physical damage. Finally, a 

Fig. 8.2 Front to Rear Section Wiring 

Fig. 8.4 Top Wiring Trough 

Fig. 8.1 AKR-75 B reaker Compartment 

Fig. 8.3 Rear Terminal Ellock Compartment Wiring 

Fig. 8.5 Bus Isolation www . 
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Reliability Features (Continued) 

cover, easily removed for 
maintenance provides insu
lation/isolation of area 
where the horizontal bus is 
connected to the vertical 
bus. Larger ampere ratings 
may use a boxed in cover 
to provide isolation. This 
cover is removable for 
maintenance. 
Seismic tested - AKD-8 
equipment has been seis
mically tested to certify its 
capability to withstand the 
most severe earthquake 
conditions and meets seis
mic requirements of the 
U.S.A. Uniform Building 
Code. 

Computer generated 
drawings - AKD-8 drawings 
are computer generated. 
This assures consistently 
accurate drawings for the 
customer. 

Welded aluminum bus -

Welded aluminum bus is 
standard with welded main 
and vertical bus throughout. 
The main bus would only 
have bolted connections at 
the shipping splits. This 
welded aluminum bus 
means high reliability and 
integrity for the switchgear 
bus system. 

Fig .  9.1 Computer Generated Drawings 

Fig. 9.3 Welded Aluminum Horizontal Bus 

Bolted copper bus - Bolt
ed copper bus, ring silver 
plated at bolted connec
tions is optionally available. 

Fig. 9.2 Welded Aluminum Vertical Bus 

Fig. 9.4 Bolted Copper Bus 
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10  

Reliability Features (Continued) 

• Paint finish 
The "E-coat" paint system 
protects AKD-8 switchgear. 
It is a "cathodic elec
trodeposition" process em
ploying the same principle 
used in electroplating: an 
electrically charged object 
immersed in a bath of op
positely charged particles 
will attract and become 
coated with those particles. 
1 n the process, parts are 
conveyed through a seven
stage washing process 
where they are thoroughly 
cleaned, surface-prepared, 
chrome-sealed and thor
oughly rinsed. Next, they're 
immersed in the electro
coating tank, where they re
ceive an epoxy coating . 7 to 
.8 mills thick on every sur
face. After a rinse, the parts 
enter a curing oven where 
the coating is baked to fuse 
it to the metal and ensure a 
hard, uniform finish. The re
sulting ANSI-61 light gray 
paint finish far exceeds test 
requirements of UL1558 and 
ANSI C37.20.1 which re
quires at a minimum pass
ing a 200 hour salt spray 
test. Periodic testing by an 
independent laboratory sub
jected the "E-coat" to 1 ,000 
hours of salt spray, 2,000 
hours in a humidity cabinet, 
plus acid and alkaline resis
tance tests, spot and stain 

Fig. 1 0.1 Paint Process 

tests, marring tests and im
pact and flexibility test. All 
to prove that AKD-8 switch
gear can stand up to se
vere operating environ
ments around the world. 

• MicroVersaTrip RMS-9 solid 
state programmer unit 
MicroVersaTrip RMS-9 solid 
state trip device brings the 
newest technological ad
vancements in overcurrent 
protection to low volta�e 
power circuit breakers 1n . AKD-8 equipment. The n1ne 
function programmer pro
vides maximum application 
flexibility and improved sys
tem coordination with ac
curate eight-point trip ad
justment switches and 
multiple time delay bands. 
Increased selectivity is ob
tained with both ramp func
tions and zone selective in
terlocking on short time and 
ground fault. The program
mer is very compact. It's 
construction using highly re
liable electronic com
ponents, gold plated con
tacts and protective 
conformal epoxy coated 
printed circuit boards pro
vides the ultimate in ac
curacy, reliability and long 
life. 

Operation of the Micro
Versa Trip RMS-9 solid state 
trip system of current sen-

Fig. 10.2 MicroVersaTrip® 

sors, programmer and flux 
shifter trip coil requires no 
external control power in· 
puts. The self-powered, 
solid-state logic unit assures 
dependable operation. TI1e 
pop out indicators on the 
MicroVersaTrip RMS-9 pro
grammer provide clear in
dication of short circuit, 
overload and ground fault 
conditions. For reliability, the 
indicators require no exte�r
nal power to operate and . remain in the indicated posi
tion until manually reset. 

RMS-9 Programmer Unit www . 
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Installation and Maintenance 

• Cable space 
Conduit entrance area -
over 50% more space for 
outgoing cables than previ
ous designs. This increased 
space permits easier, faster 
equipment installation and 
simplifies routine inspection 
and maintenance of cable 
connections. 

• Breaker lifting device 
Mounted on top of the 
switchgear, this rail mounted 
hoist provides the means 
for installing and removing 
breakers from the 
equipment. 

• Accessibility 
Accessibility to equipment 
compartments provides for 
ease of maintenance in the 
breaker compartment, cable 

F ig . 11.2 Breaker Lift ing Device 

Fig.  11.4 Draw-Out Tray 

area, control circuit ele
ments in drawout tray and 
for checking bolted bus 
connections. 

The design modularity of 
AK0-8 switchgear provides 
simplified installation. 
Switchgear sections are 
available in either 22 or 30 
inch widths. Also, low volt
age power circuit breakers 
of 800/1600/2000 amps 
can be stacked four-high, 
resulting in reduced floor 
space requirements. The 11-
gauge modular designed 
steel frame results in flex
ibility in arrangements of 
breakers and associated 
components. 

General Electric's AKD-8 
low voltage switchgear can 
help you meet today's chal
lenges for greater prod-

uctivity, increased operator 
safety and improved equip
ment reliability and 
maintainability. 

Fig. 11 .1 Cable Space 

Fig. 11.3 AKR-50 Compartment 

Fig.  11.5 Removeable Bolted Bus Cover 
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Trip Devices 
MicroVersaTrip® RMS-9 Programmer 

The MicroVersaTrip RMS-9 
system for AKR low voltage 
power circuit breakers consists 
of four parts: plug-in protection 
programmer, flux-shift trip de
vice, current sensors and rat
ing plugs. 

The programmer contains a 
current sensor-powered, solid
state logic unit and incorpo
rates rotary adjustment switch
es for up to nine functions, as 
well as targets for mechanical 
fault trip indication. 

MicroVersaTrip RMS-9 rep
resents the latest technology 
in digital solid-state 
programmers. 

Rms Dig ital Sensing 
of Sinusoidal and 
Non-sinusoidal 

The RMS-9 provides accurate 
overload protection for both 
sinusoidal and non-sinusoidal 
currents by direct measure
ment of the true rms content 
of the current wave. This is 
accomplished by micropro
cessor digital sampling tech
niques. Therefore, the solid 
state microprocessor is not af
fected by component toler
ance and does not require 
compensation for signal dis
tortion. Since the design is 
based on complementary met
al oxide (CMOS) technology, it 
is less sensitive to extraneous 
noise produced by lighting, in
strumentation, radio, etc. 

The solid state micropro
cessor technology and fast 
analog to digital converters 

make it possible to measure 
the magnitude of the phase 
current over a number of time 
periods within the cycle. The 
RMS-9 sampling rate of 27 
per cycle for each phase al
lows for errors of less than 1 % 
on systems with distortions 
through the 13th harmonic. 
This digital sampling technique 
provides the most accurate 
system protection for distri
bution systems that include ac 
and de variable speed drives, 
rectifiers, induction heating, 
and other loads that cause 
non-sinusoidal currents. 

Ful l  Function Trip Unit 
Avai lable with Various 
Protection Feature 
Combinations 

The RMS-9 trip line of pro
grammers provides maximum 
breaker to breaker selectivity 
and custom load protection. 
Short-time and Ground Fault 
functions include the flexibility 
of coordination with and with
out an I'T ramp. Type AKR 
power circuit breakers are 
available with High Range I n
stantaneous, No In
stantaneous, or Switchable 
(OFF) Instantaneous, and 
Ground Fault. All programmers 
include a clear plastic cover 
with provisions for sealing for 
tamper-proof installation. 

Current Sensors 

Three toroidal current sensors 
provide maximum flexibility 

Fig. 12.2 Fixed Current Sensor 

and reliability with minimum 
signal error. Current sensor ra
tios are shown in Table 20.1, 
page 20. 

Flux-sh ift Trip DeviCE! 

The flux-shifter is a low ener
gy, positive action tripping dEl
vice that is automatically pow
ered and controlled by the 
protection programmer. The 
low energy signal from the 
programmer counteracts the 

strength of a permanent mag
net in the flux-shifter, allowing 
a spring to unseal the magnet 
and trip the breaker. 

Rating P lugs for Con
ven ient Flexib i l ity 

All RMS-9 programmers utilize 
a broad range of field installable 
rating plugs for future up-rating 
capability, minimum size cable 
selection, and an extra degree 
of coordination flexibility. 

Fig. 1 2.1 Protection Programmer 

Fig.  12 .3 Flux-Shift Trip Device www . 
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MicroVersaTrip® RMS-9 Programmer 
Tripping Functions 

1. Current Setting -
Standard 

2. Long-Time Delay
Standard 

3. Long-Time Pickup Light
Standard 

4. Short-Time Pickup
Optional 

5. Adjustable Short-Time De
lay - Optional 

6. Instantaneous Pickup
Standard 

7. Ground Fault Pickup -
Optional 

8. Ground Fault Delay -
Optional 

9. Fault Trip Annunciator 
(Local) 

10. Rating Plug 
Not shown: 

Adjustable High Range In
stantaneous - Optional 

Zone Selective Interlock
Optional 

The quantity of these func
tions in any given breaker is 
determined by complete cata
log number. 

Fig.  1 3.1 MicroVersaTrip® RMS-9 Programmer 
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MicroVersaTrip® RMS-9 Programmer 
Tripping Functions (Continued) 

Long-Time Function 

Moving from left to right on 
the current axis, Figure 14.1, 
the upper part of the time cur
rent curve is the long-time 
pickup. This is the function 
used to protect a circuit 
against low magnitude over
currents. The breaker trips be
cause the current has exceed
ed the long-time setting. If a 
breaker is protecting a motor, 
the start -up surge (in-rush cur
rent) can be accommodated 
by setting the breaker to allow 
for a momentary delay while 
the motor has a chance to 
reach its normal operating 
speed or full load current. 

Short-Time Function 

The middle portion of the 
curve is the short-time func
tion. It is used to protect 
against higher magnitude 
overcurrents and low-level 
short circuit faults. Overcurrent 
due to short circuits is gener
ally in the order of ten or more 
times full-load current, and is 
measured as symmetrical rms 
(root mean square) short-cir
cuit current. 

I nstantaneous 
Function 

At the bottom of the time cur
rent curve is the protective de
vice's instantaneous function. 
The instantaneous trip point 
determines the level at which 
the breaker will trip without an 
intentional time delay. This im
mediate interruption occurs 
only as a result of a severe 
overcurrent condition, such as 
a high-level short circuit, that 
would damage the electrical 
system if not interrupted. An 
instantaneous trip can be ad
justable, depending upon the 
application. 
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MicroVersaTrip® RMS-9 Programmer 
Tripping Functions (Continued) 

l2t Function trip. Addition of zone selective 
interlocking for the ground 
fault function further enhances 
this protection by permitting 
"timed" tripping and closer 
back-up protection. 

An 12t function is available with 
MicroVersaTrip® RMS-9. This 
provides a ramp function 
Wt=constant) in the short
time and ground fault charac
teristic (see Fig. 15.1) that al
lows maximum coordination 
with downstream thermal-mag
netic protective devices that 
follow a curve instead of a 
square path. The l2t function 
also allows tighter motor pro
tection by accommodating the 
transient inrush while the 
short-time pickup remains just 
slightly higher than the steady 
state starting current. In other 
words, the path follows the hy
potenuse instead of the right 
angle. When the square short
time path might intersect with 
a downstream fuse or breaker, 
the l2t function permits the 
short-time delay path to veer 
in front of the time current 
curve for the downstream de
vice. Without this function, co
ordination and selectivity 
would be difficult to attain. 

':.llflt 
... 

' 20 ,. 4t .. , .... .. . -

Ground Fault 
Protection 

A ground fault is unintentional 
current flowing from a circuit 
through a conducting path to 
ground. It is usually of a low 
magnitude (less than the long
time pickup value) and not 
sensed by the protective de
vice. Using modern electronic 
trip devices, protection against 
ground faults can be built into 
a distribution protection sys
tem with ground fault pickup 
and delay functions added to 
the circuit breaker's fault inter
rupting capability. Before elec
tronic trips came on the 
scene, a complex collection of 
external relays and current 
sensors were needed to 
sense a ground fault and sig
nal a breaker to trip. Eight 
ground fault pickup levels and 
three delay bands with l2t in 
and out to allow full selectivity, 
ensuring that only the breaker 
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closest to the ground fault will Fig. 1 5.1 T ime Current Curve Detection - Ground Fault 

15 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



16 

MicroVersaTrip® RMS-9 Programmer 
Tripping Functions (Continued) 

Current Setting 
(Standard) 

The adjustable current setting 
determines the nominal long 
time current setting with a 
± 10% bandwidth. With a 1 .1 
setting, the breaker will carry 
indefinitely without tripping the 
rating plug rating. Changing 
these settings changes the 
nominal current rating for the 
breaker. 

Long-Time Delay 
(Standard) 

This long-time delay ad
justment varies the time it will 
take the breaker to trip under 
sustained overload conditions. 
It provides the function of 
withstanding momentary over
loads such as motor starting, 

CURRENT SETTING 

Fig.  16.1 Current Setting 

welding, or other overcurrent 
conditions without interrupting 
the service. 

Long-Time Pickup 
Light (Standard) 

The long-time pickup light pro
vides visual indication that the 
breaker is experiencing an 
overload condition. Indication 
is provided by a light-emitting 
diode (LED) which is only ac
tivated prior to trip-out and 
during long-time time-out. 
Saves test and system start 
up time. 

Short-Time Pickup 
(Optional) 

This short-time pickup ad
justment controls the level of 
high current the breaker can 

RATING PLUG 
CAT. NO. TR20S2000 

X= 2000A • TEST 

5=2 000A 0 
PICKUP 

Fig.  16.3 Long-Time Pickup Light 

carry for short periods of time 
without tripping. Permits down
stream breakers to clear short 
circuit faults without tripping 
out the upstream protective 
device. 

LONG TIME DELAY 

Fig. 16.2 Long-Time Delay 

SHORT TIME PICKUP 

2.5C 3C 2C�<IC t.5C � 5C 
7C 

9C 

Fig. 16.4 Short-Time Pickup www . 
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MicroVersaTrip® RMS-9 Programmer 
Tripping Functions (Continued) 

Short-Time Delay 
(Optional) 

The short-time delay ad
justment is used in conjunction 
with the short-time pickup set
ting to provide a further re
finement of coordination be
tween circuit breakers. It 
establishes the time interval 
the breaker will wait before re
sponding to the short-circuit 
current level selected on the 
short-time trip point 
adjustment. 

I nstantaneous Pickup 
(Standard) 
The instantaneous trip point 
determines the level at which 
the breaker will trip without in
tentional time delay (0.025 
seconds or less). This imme-

SHORT TIME DELAY 
12T IN 12T OUT 

MAX MAX 
INT �

.

INT 

MIN� MIN 

Fig. 17.1 Short-Time Delay 

GROUND FAULT PICKUP 

.35 .355 
.255�.45 
.25 � .455 

OFF 55 
.65 

diate interruption occurs only 
as a result of a severe over
current condition, thereby mini
mizing damage to the electri
cal system and equipment. 

High Range 
Instantaneous 
(Optional) 
Includes adjustable short-time 
pickup, adjustable short-time 
delay and a high-level in
stantaneous setting is ad
justable in four steps from 40 
to 1 00 percent of the circuit 
breaker frame short-time rating 
permitting maximum use of the 
breaker's short-time capability. 
This high level instantaneous 
function increases system pro
tection without losing 
selectivity. 

Fig. 17.3 Ground Fault P ickup 

Ground Fau lt Pickup 
and Ground Fault 
Delay (Optional) 
The ground fault pickup ad
justment controls the level of 
ground fault current at which 
circuit interruption will occur. 
To comply with the 1 981 Na
tional Electrical Code (NEG 
230-95), no trip point exceeds 
1200 amperes. The common 
square knee of the curve can 
be replaced with an l2t func
tion to facilitate coordination 
with downstream devices such 
as thermal-magnetic breakers 
and fuses whose time-current 
curves do not easily relate to 
the square-shape sensing 
characteristics common to sol
id state trip devices. 

The ground fault delay ad
justment is used to add a pre-

INSTANTANEOUS PICKUP 

3X 5X 
2X@7X 

1.5X & 9X 

OFF lOX 
15X 13X 

determined delay in time to 
the trip point once the ground 
fault pickup level has been 
reached. This provides tripping 
selectivity between main and 
feeder or other downstream 
breakers. The ground fault unit 
also includes as standard se
lectable inverse Ft ramp to 
substantially improve coordi
nation with downstream pro
tective devices such as fuses 
and thermal magnetic circuit 
breakers. 

Fig. 1 7.2 I nstantaneous Pickup 

GROUND FAULT DELAY 
12T IN 12T OUT 

MAX MAX 
INT � INT 

MIN "@F MIN 

Fig. 17.4 Ground Fault Delay 

(:) �I 
li 
t l I 1 r 1 r � r 1 r J f I � I 
�}, 
I I' ' 
I ' X \ I;:\:\ 
.... \ I I 
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MicroVersaTrip® RMS-9 Programmer 
Tripping Functions (Continued) 

Memory Circuit 

Because of the highly inter
mittent and erratic nature of 
arcing ground faults, a memo
ry circuit has been incorpo
rated in all MicroVersaTrip 
RMS-9 ground fault sensing 
circuits as standard. The 
memory circuit integrates arc
ing fault current with time, es
sentially summing the inter
mittent ground current spikes. 
In the diagrams, it can be 
seen how the memory func
tion works. 

Diagram A shows a typical 
ground fault with half-cycles, 
whole cycles and multiple cy
cles missing, as normally 
occurs. 

Diagram 8 shows trip re
sponse of a typical ground 
fault function which does not 
include memory. The breaker 
never trips because the time 
delay circuits are reset with 
every missing cycle. 

Diagram C shows response 
of MicroVersaTrip RMS-9 
ground fault circuits to the 
same ground fault; the circuit's 
memory carries through the 
missing cycles and generates 
a trip signal after the preset 
time delay. 

Fau lt Trip I ndicators 

Indicators are designed to re
duce system downtime by 
analyzing any overcurrent fault 
and identifying its cause. Me-

chanica! pop-out type indica
tors are available on the pro
grammer for identifying over
load or short circuit over
current faults when breakers 
are ordered without integral 
ground fault protection. Indica
tors are available to identify 
overload, short circuit and 
ground fault trips - for break
ers supplied with integral 
ground fault protection. 

Zone Selective 
I nterlocking 

The standard means of ob
taining selectivity between 
main and feeder breakers is 
by incorporating programmers 
with time-coordinated trip 
characteristics. This consists 
of setting the farthest down
stream breaker with a small 
time delay, and progressively 
increasing the time delay as 
you get closer to the main 
protective device. The dis
advantage in this method is 
that the system must now en
dure the stress of the high 
current fault until time-out 
occurs. 

The Zone Selective Inter
lock module, Figure 18.3, re
ceives a signal from a down
stream MicroVersaTrip RMS-9 
programmer (Logic 0) which 
causes the module to transmit 
a low-level interlock signal to a 
MicroVersaTrip RMS-9 pro-

���----G ,-o.-no-F-ao-ot-Pe-sp-o-ns_e __ _. 
W1Th Memory 

Fig.  1 8.1 Memory Circuit 

grammar upstream. The inter
lock signal activates the LED 
portion of an LED-Transistor 
Opto-isolator in the upstream 
programmer causing the fixed 
delay band to shift from "MIN" 
to the programmer delay band 
setting Figure 17.4. Both the 
Short-Time and Ground Faullt 
functions are capable of being 
interlocked. 

Zone selective interlocking 
is available for the short-time 
function, and ground fault or 
the ground fault function only. 

OVERLOAD SHORT CIRCUIT GROUND FAULT 

© © © 
Fig. 1 8.2 Fault Trip I ndicators 

Fig.  1 8.3 Multi-Zone I nterlocki ng 

TRIP 
INDICATOR 
PUSH TO 
RESET 
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MicroVersaTrip® RMS-9 Programmer 
Tripping Functions (Continued) 

Table 1 9. 1  
M icroVersaTrip RMS-9 Programmer Function Settings 

C11rrent Long· time 
Max. Sensor Setting Plc;k Up (Multiple Frame ,lmp Rating (.lmpa) (MIIItlple. of 

Size Rating {S) Ratlnt Plug .lmps) of Current 
SettlniJ) (X) (C) 

AKR-30S .5, .6, .7, .8, Fixed at 1.0 of 
AKR-30H 800 150, 400, 800 .9, .95, 1.0, 1.1 Current Setting 

.5, .6, .7, .8, Fixed at 1.0 of 
AKR-50 1600 800, 1600 .9, .95, 1.0, 1 .1 Current Setting 

.5, .6, .7, .8, Fixed at 1.0 of 
AKRT-50 2000 2000 .9, .95, 1.0, 1.1 Current Setting 

.5, .6, .7, .8, Fixed at 1.0 of 
AKR-75 3200 3200 .9, .95, 1.0, 1.1 Current Setting 

.5, .6, .7, .8, Fixed at 1.0 of 
AKR-100 4000 4000 .9, .95, 1.0, 1.1 Current Setting 

Adjustable Adjustable HlghRanp Triple 
Instantaneous Instantaneous Instantaneous SeleCtive Trip, 

Frame Pick. Up without ST Plc;k UP With ST (Multiple of Freme fiXed HIIJII 
Si2e (Multiple of Rating (Multiple of Rating ShorMime® Aange 

PIU!J.lmps) PlUSJ.lmps) Rating) IO$tantaneOIIS 
(X) {X) (H) ®® 

+0 
AKR-30S 1.5, 2, 3, 1 .5, 2, 3, 5, 7, .4, .6, 22kA 
AKR-30H 5, 7, 9, 1 0  9 ,  10, 13, 15 .8, 1.0 -20% 

AKR-50 1.5, 2, 3, 1.5, 2, 3, 5, 7, .4, .6, NA 
5, 7, 9, 10 9, 10 ,  13, 15 .8, 1.0 

AKRT-50 1.5, 2, 3, 1.5, 2, 3, 5, 7, .4, .6, NA 
5, 7, 9, 1 0  9 ,  10, 13, 15 .8, 1.0 

AKR-75 1.5, 2, 3, 1.5, 2, 3, 5, 7, .4, .6, NA 
5, 7, 9, 10 9, 10, 1 3  .8, 1.0 

AKR-100 1.5, 2, 3, 1.5, 2, 3, 5, 7, 9 .4, .6, NA 
5, 7,  9 .8, 1.0 

Del!i!Y<D 
(Seconds) 

2.4, 4.9, 
9.8, 20 

2.4, 4.9, 
9.8, 20 

2.4, 4.9, 
9.8, 20 

2.4, 4.9, 
9.8, 20 

2.4, 4.9, 
9.8, 20 

Pickup 
{MUltiple C)f 
sensor amp 

Aatlng} 
(S) 

.2, .25, .3, 

.35, .4, .45, 

.5, .6 

.2, .25, .3, 

.35, .4, .45, 

.5, .6 

.2, .25, .3, 

.35, .4, .45, 
.5, .6 

.2, .22, .24, 

.26, .28, .30, 

.34, .37 

.2, .22, 

.24, .26, 

.28, .3 

CD Time delay shown at 600% of cur
rent setting at lower limit of band. 

®Time delay shown at lower limit of 
each band. All pick up tolerances 
are+ 10%. 

0 For AKR-30S only. 
®Triple selective trip is standard when 

long-time/short-time only is required. 
® Time delay shown at lower limit of 

each band. Ground fault pick up not to 
exceed 1200 amps. 

X = Rating plug amps 
S = Sensor amp rating 
C = Current setting 

®Refer to Table 25. 1 ,  page 25 for 
frame short-time ratings. 

H = Short-time rating 

Short·tlme 

Pick Up (Multiple 
of current Delay Setting) (Seconds) 

(C) 

12T in:@ 

1.5, 2.0, 2.5, .40 

3.0, 4.0, 5.0, 
7.0, 9.0 12T out:® 

.10, .21, .35 

Ground. Fault 

Delay Delay{!) 
with.fT . wlti'IOut' ll'f 

(Seconds} (�ds} 

.10, .21, .35 

.10, .21, .35 
.40 

at 200% 
of pick up 

.10, .21, .35 
at lower 

limit 
of band 

.10, .21, .35 

.10, .21, .35 
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MicroVersaTrip® RMS-9 Programmer 
Sensor Ratios and Available Combinations 

AKR-308 
AKR-30, 30H 
AKR-50, AKRT-50H 

AKR-75 
AKR-100 

Fixed 
1 50 
800 

1 600 
2000 

Fixed 
3200 
4000 

See Table 1 9.1 page 19 for 
applicable sensors. 

Table 20.2 

750:1 
4000:1 
8000:1 

1 0000:1 

8000:1 
1 0000:1 

200 mA 

400 mA 

MicroVersaTrip R MS-9 Programmer - Avai lable Combinations 
(Suffix to Basic Catal Number) 

L1 X 
LIT1 X 
LIGT2 X 
LIGT2Z1 X 
LSIT1 X 
LSIGT2 X 
LSIGT2Z1 X 
LSIGT2Z2 X 

Not available for AKR-_70-308 or 
AKRU-70-308. 

®Only available for AKR-70-308 or 
AKRU-70-308. 

X 
X 
X 
X 

X X 
X X 
X X 
X X 

X X 
X X 
X X 
X X 

X X 
X X 
X X 
X X 

Requires zone selective interlock 
module types TIM1 (120 V ac control 
voltage) or TIM2 (125V de control 
voltage). 

0 Not U L Listed. 

X 
X 
X 

X 
X 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X X 

X 
X 

X X 

X 
X X 
X X 

X 
X X 
X X 

X 
X X 
X X 
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EC Trip Devices for DC Applications 

Type EC overcurrent trip de
vices are magnetically oper
ated, using a series coil (or 
single conductor and an asso
ciated magnetic structure) to 
provide tripping force. Three 
basic characteristics: long-time 
delay, short-time delay and in
stantaneous, can be used in 
various combinations to suit 
the application. 

Long-time delay is accom
plished with a positive-dis
placement oil piston. Sealing 
of the assembly eliminates 
variations caused by atmos
pheric contamination, and sili
cone oil minimizes variations 
in time delay due to changes 
in ambient temperature. 

Short-time delay is accom
plished with a rugged mechan
ical escapement. 

Instantaneous tripping is ob
tained when a tension spring 
yields to the force exerted on 
the magnetic armature at 
short circuit current levels, per
mitting the armature to move 

Fig. 21 .1 Type EC-2A 

Fig. 21 .2 Type EC-1 

independently of the time de
lay piston. 

AKR breakers with EC trips 
are for use on DC system volt
ages, and are available in rat
ings of 40-6000 amperes. One 
EC trip device is mounted in 

Table 21.1 

each breaker pole and con
tains functional adjustments, 
overcurrent detection and trip
ping hardware. 

EC trip devices are available 
as type EC-2A (Standard for 
frames through 2000A), EC-1 

Adjustment Ranges for EC Trip Devices 

(1 A) MAX - adj 1 5-38 sec 
or 

EC-2A 80-1 60%X (18) INTER- adj 7.5-18 sec 
(± 1 0%) or 

(1 C) MIN - adj 33-82 sec 

(optional for frames through 
2000A) and EC-1 B (standard 
for 4000 and 6000A frames). 
Trip characteristics are de
scribed in the table below. 

4-9X 
6-12X 

9-15X or 
80-250% X@) 

(1A) MAX- 30 sec (2A) MAX -23 sec 
or 2-5X or High Set 

EC-1 80-1 60%X ( 18) INTER -15 sec 3-7X or (28) INTER- 15  sec up to 1 5X 
(± 1 0%) or 4-10X or Non-Adjustable 

( 1C) MIN-5 sec (2C) MIN -07 sec 
(2AA) MAX -20 sec 

(1 88) MAX - 45 sec 2-5X or 4-9X 
EC-18 80-1 60%X or 3-7X or (288) INTER-13 sec 6-12X 

(± 1 5%) (1 CC) MIN- 2 sec 4-1 0X or 9-1 5X or 
(2CC) MIN -07 sec 80-250% X@) 

G) X = Trip device ampere rating. If trip devices are set above 100% for coordination purposes, such settings do not in-
crease the breaker's continuous current rating. 

®At lower limit of band at 6 times pickup setting. 
®At lower limit of band at 2'h times pickup setting. 
® Low-set instantaneous. Not available in combination with long time delay. 

Trip Device for 600-2000 amp 
frame breakers. Available in com
binations of long-time and in
stantaneous elements, or in
stantaneous alone. 

Trip Device for 600-2000 amp 
frame breakers. Combines long
time and short-time elements for 
intentional delay up to the short
time rating of the breaker. In
stantaneous may be added. 

Fig. 21 .3 Type EC-1 8 

Trip Device for 4000 and 6000 
amp frame breakers. Combines 
long-time and short-time elements 
for intentional delay up to the 
short-time rating of the breaker. 
Instantaneous may be added. 
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Epic MicroVersaTrip™ System 

The Epic MicroVersaTrip sys
tem is an integrated electronic 
system which provides: 
• Overcurrent protection 
• Protective relaying 

• Metering 

• Breaker event reporting 
• Breaker status reporting 
• Remote monitoring 

An Epic MicroVersaTrip sys
tem consists of: 

• A protection unit on each 
breaker (an Epic Micro
Versa Trip programmer) 

This overcurrent pro
tection unit is driven by 
three integral breaker cur
rent sensors to provide 
overcurrent protection, cur
rent relaying and current 
metering data. 

A standard set of three 
bus PT's provides voltage 
input for other metering and 
relaying functions. The me
tering and relaying functions 
require control power. 
Please note that the three 
bus PT's for each incoming 
source and the control pow
er should be specified in 
the equipment specification 
as they are not part of the 
Epic MicroVersaTrip system 
package. 

The Epic MicroVersaTrip 
programmer communicates 
with the Field Programming 
Unit. 

• A Field Programming Unit 
(FPU) 

System parameter input 
is entered and changed at 
the FPU. 

Output readings are se
lected and displayed on the 
FPU. 

The entire system is inter
connected by a communi
cations bus which consists 
of a single twisted pair in a 
ring configuration for opti
mum reliability. In the unlike
ly event of a break in the 
control bus, the breaker 
units are still connected to 

the FPU through the alter
nate return loop. 

The ideal operation uses 
one system for each switch
gear line-up. Under some 
circumstances several line
ups can be connected to a 
single FPU. 

One FPU can link up to 
30 breakers on the system. 

A user-defined password 
must be entered to pro
gram, change or clear any 
parameters. 

Overcurrent Function 

The overcurrent settings are 
made using adjustment knobs 
on the breaker programming 
unit. The Epic MicroVersaTrip 
breaker programmer utilizes 
rms sensing for long time and 
short time overload sensing. 
Rms sensing provides more 
accurate overload protection 
than peak sensing since rms 
sensing reflects the true heat
ing effect of the current wave 

regardless of the wave shape. 
The interchangeable ratin�J 

plug feature allows the oper
ator to adjust the overload 
protection, without removing 
the breaker and replacing 
the current sensors, when 
changes in load conditions 
occur. 

Each of the eight different 
current sensor ratings (ranging 
from 150 to 4000 amps) is 
available with a group of four 
to six interchangeable plug 
ratings. 

The Epic MicroVersaTrip 
programmer is available with 
the functions listed in Table 
20.2. 

The LSI combination on 
breakers up to 2000A has an 
instantaneous trip pick-up 
range extending to 15 times 
the plug/sensor rating. This 
range allows the instan
taneous trip to override the 
high starting inrush currents 
associated with some of the 
newer high-efficiency motors. 

Fig. 22.1 Field Programming Unit 

A switchable 12t ramp is 
available on both the short 
time and ground fault 
characteristics. 

An optional feature is an 
"off" switch for the instan
taneous and ground fault func
tions (not UL listed). 

A portable programmer test 
kit can perform the test func
tions without removing the unit 
from the breaker, and without 
taking load off the breaker. 

A clear plastic cover over 
the breaker programming unit 
can be sealed to prevent un
authorized tampering with the 
settings. 

Protective Relaying 

The Epic MicroVersaTrip sys
tem provides these protective
relay functions: 
• Undervoltage - The set 

points can be set from 50-
99%. The delay can be set 
from 1 to 15 seconds. 
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Epic MicroVersaTrip™ System 
(Continued) 

• Voltage unbalance - This operator has the option to re-
pick-up set points can be set (or clear) this value at any 
set from 5-50%. The delay time. 
is in the range from 1 to 15  Also displayed i s  the date of 
seconds. the last reset and corre-

• Current unbalance - The spending breaker address. 

pick-up set points range • Present demand - This is 
from 5-50%. The delay can the value of the present de-
range from 1-15 seconds. mand on a breaker. The 

• Power reversal - The re- breaker address is shown 
as well as the demand in-verse power setting can terval of the system. The range from 1KW to 7.2 MW demand interval is entered with 1 KW resolution. The during system set-up. delay can be set for 1 to 15  

seconds. • Peak demand - This value 
All functions are available, reflects the highest peak 

however the customer may demand value since the 
disable any or all of these system start-up. The oper-
functions; this is accomplished ator has the options to re-
by programming the FPU. set (or clear) this value at 

The relay pick-up set points any time. The date, time 
and delay interval settings are and breaker address of this 
entered in the FPU panel and peak demand value is also 
stored in a non-volatile memo- displayed. 
ry. This means that should a • Real power - The FPU dis-power outage occur, all set- plays the breaker address tings will be retained and the and kW. FPU will not need re-pro-
gramming. • Reactive power - The FPU 

To change any of the set- displays kVAR and the 
tings, the user defined pass- breaker address. 
word must be entered. • Total power - the FPU dis-

plays kVA for each of the 
Metering Functions three phases. The breaker 
The Epic MicroVersaTrip sys- address is also shown. 
tem provides metering tunc- • Power factor - The power 
tions which can be displayed factor is displayed for each 
in breaker address sequence, of the three phases. The 
or any specific address breaker address is also 
requested. displayed. 

These are the functions • Peak Capacity - This tunc-available; each measurement 
represents real time data: tion tracks the peak current 

level which each breaker 
• Current - The display experiences as a percent of 

shows the breaker control the rating plug value. The 
unit address and rms cur- date and time of this peak 
rent for each phase. is displayed as well as the 

breaker address. Like the • Voltage - There are two peak demand and energy different displays for volt- values, the peak capacity age. One illustrates line-to- can also be reset locally at line and the other displays the FPU or remotely l ine-to-neutral rms voltage. through the host computer. 
• Energy - The FPU displays • Frequency - The cycles kWH and the breaker ad- per second is displayed for dress. The measurement re- each phase as well as the fleets accumulated energy breaker's address. from system start-up. The 

Event Report ing • Functional self-test - The 
device self-test is a con-

The event display will first tinuous self-diagnostic 
show how many events are check of each electronic 
currently logged. The event device. This will display the 
log will retain the last 64 breaker address and if the 
events in chronological order electronics passed or failed. 
(event 1 = oldest). After 64 If it had a failure, an event 
events, the new event will be would be added and silence 
added in place of the oldest alarm key lighted. 
event. The event reporting 
data includes: • Breaker status - The FPU 

will display the breaker ad-
• # of event dress and indicate if that 
• Date of event breaker is in the open, 

• Time of the event to 1 /100 
closed or trip position. 

sec. • Overcurrent status - The 

• Reason of the event 
FPU will display the breaker 
address and indicate the 

• The breaker unit the event status as normal or long 
occurred on time pick up or short-time 

• If event was a trip, the type 
trip, etc. 

• Protective-relaying - The of trip 
FPU will display the breaker 

• If a trip was caused by cur- address and indicate normal 
rent, the value of the cur- status or a trip. If tripped, 
rent causing the trip is the reason is indicated, 
displayed such as undervoltage, etc. 
This provides the operator 

with key diagnostic data. Since 
System Set-Up the time stamp i s  to 1 /100 of 

a second, the sequence of Screens 
breaker tripping can be The system set-up screens determined. define the FPU system The SILENCE ALARM key parameters: lights up to indicate unviewed 
events in the event log. This • General parameters - The 
light will go out only after all time of day is input to sys-
events in the log have been tem and is battery backed 
viewed. so the time will keep run-

New events cause a set of ning during a power outage. 
contacts to close. These can The date and demand in-
be used to drive an alarm de- terval are also input here. 
vice such as a horn or siren. The demand interval is FPU 
The SILENCE ALARM key, system wide, and can be 
when depressed, releases the set at 5 min., 15 min., 30 
contacts to turn off the alarm. min., or 60 min. 

This valuable information is If the host interface op-
stored in a non-volatile memo- tion exists, the host com-
ry. The event data will remain munication parameters can 
in the memory during a power be set. These include baud 
outage. rate, number of data bits, 

The operator can delete any parity and number of stop 
or all event logs after entering bits. 
the user-defined password. • Breaker parameters - The 

Status Reporting 
Epic MicroVersaTrip system 
allows each customer to 

The status of each breaker use their own breaker ad-
may be checked through the dress scheme. Each break-
FPU status displays: er address can consist from 
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Epic MicroVersaTrip™ System 
(Continued) 

two to five characters or 
numbers in any given com
bination. This is entered into 
the FPU. 

The type of potential 
transformer connection is 
entered on a breaker by 
breaker basis. The potential 
transformer rating is also 
entered. 

Each breaker must be 
specified activated or de
activated. The FPU will not 
monitor deactivated break
ers (ex: a breaker taken out 
for service should be pro
grammed deactivated). The 
FPU will display the number 
of breakers defined. This 
number includes breakers 
that are defined, but deacti
vated. 

A screen displays the 
breaker address and rating. 
The rating is determined 
from the breaker plug. 

Help Screens 
A key labeled HELP can be 
depressed when you are in 
any mode. Directions will ap
pear on the FPU screen ex
plaining what function you are 
currently in, and directions on 
how to modify or exit that 
function. 

Communication With 
Host 
As an option the FPU can be 
equipped with hardware to in
terface with a host computer. 
A RS232 link is added and the 
system will support modems. 

The upgraded FPU can 
hook up to any vendor's com
puter system that supports a 
RS232 link and modems. 

The host interface can dis
play any data that can be dis
played on the FPU. The host 
interface can perform only 
three changes to the system; 
reset (clear) the energy value; 
reset (clear) the peak demand 
value and reset (clear) the 
peak capacity value. 

The General Electric Com
pany will provide host interface 

protocol so the customer has 
the information necessary to 
communicate with the FPU, 
via his own custom software 
applications or utilizing a soft
ware package. 

Discretes 

Another feature of the remote 
communication function is the 
option to have the FPU mon
itor the status of up to 16 dis
crete inputs. The FPU can be 
supplied with 16 pairs of termi
nal points which are located 
on a terminal board in the rear 
section of an AKD-8 section, 
easily accessible for user con
nection. The user can connect 
to these contacts other func
tions that he wants to monitor 
(such as a transformer tem
perature alarm contact). The 
host computer may request 
the status of the discretes. 
The FPU would transmit the 
open/close status of these re
mote contacts back to the 
host computer. This informa
tion is only accessible through 
the host computer as it cannot 
be viewed at the FPU display 
screen. 

Refer to GET-6963 for a 
more detailed description of 
the Epic MicroVersaTrip 
system. 
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Application Data 
Basic Ratings 

AKR LVPCB with MicroVersa
Trip® RMS-9 programmer is 
rated for short-time withstand 
current and interrupting capac
ity (rms symmetrical). The 
maximum short-time rating is 
shown for 30 cycle duration at 
50/60 Hz. 

For de applications, elec
tromechanical EC type trip de
vices are available for de rat
ings up to 250Vdc. 

AKR-30S BOO 
AKR-30H BOO 
AKR-50 

600 1 600 
AKR-50H 
AKRT-50H 2000 
AKR-75 3200 
AKR-100 4000 
AKR-30S BOO 
AKR-30H BOO 
AKR-50 

4BO 1 600 
AKR-50H 
AKRT-50H 2000 
AKR-75 3200 
AKR-100 4000 
AKR-30S BOO 
AKR-30H BOO 
AKR-50 

240 1 600 
AKR-50H 
AKRT-50H 2000 
AKR-75 3200 
AKR-100 4000 

22 22 
42 42 
42 42 
65 65 
65 65 
65 65 
B5 B5 
22 30 
42 42 
50 50 
65 65 
65 65 
65 65 
B5 B5 
22 42 
42 50 
50 65 
65 65 
65 65 
65 B5 
B5 130 

22® 
42 
42 
65 
65 
65 
B5 
30® 
42 
50 
65 
65 
65 
B5 
42® 
42 
50 
65 
65 
65 
B5 

CD The maximum fuse rating is the largest fuse which tests show will result in 
proper performance of the breaker and fuse in combination under short cir-
cuit conditions. Only Gould fuses should be used for proper coordination. 

® Fuses are mounted on separate fuse roll-out element. 
®Refer to time-current curves GES-6000 (for EC-1) and GES-6005 (for EC-18). 
0 Observe Table 25.4 minimum overcurrent trip ratings. 
® Triple Selective Trip at 1X short-time rating when standard Instantaneous 

Trip is omitted. 

Table 25.2 - Overcurrent Trip Device 
Current Ratings in Amperes 

Breaker EC D.vtce Rating 
Ffalfte de® 

1 50 60, BO, 1 00, 1 25, 1 50 NOT AVAILABLE ON 
AKR-30S, 400 1 50, 200, 225, 250, AKR-30S 
AKR-30H 300, 400 1 00, 1 25, 1 50, 1 75, 200, 

300, 400, 500, 600, 225, 250, 300, 350, 
BOO 700, BOO 400, 500, 600, BOO 

800 300, 400, 500, 600, 200, 225, 250, 300, 
AKR-50 700, 800 350, 400, 500, 600, 
AKR-50H 600, 800, 1 000, 800, 1 000, 1 200, 1 600, 

1 600 1200, 1 600 2000 

AKRT-50H 2000 800, 1000, 1 200, 
1 500, 1 600, 2000 

AKR-75 3200 1200, 1 000, 2400, 2000, 2500, 3000, 
3200 4000 

AKR-100 4000 1 500, 2000, 2500, 2000, 2500, 3000, 
3000, 4000 4000, 5000, 6000 

x = Rating plug amps 
s = Sensor amp rating 

AKRU-50 1 600 450 2500 200 
AKRU-75® 3200 2000 3000 200 
AKR-1 00® 4000 2000 4000 200 

Table 25.4 Min imum EC Trip Ratings - Am
peres at 250V de 

���������� 

AKR-75 
AKR-100 2000 

Table 25.5 250V de -
EC Trip Device Only 

,' , ·  frame , Short  Brellket fYp Site Circuit 
Amperes kA 

AKR-30 800 25 
AKR-50 2000 50 
AKR-75 4000 75 
AKR-100 6000 1 00 

2000 2000 2000 
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The Load Center Principle 

Pioneered by General Electric, These tables should be step further in the substation neous trips (LI) could also be 
load center unit substations used only as guidelines, taking by specifying selective feeder used on main breakers when 
are the best equipment avail- into consideration voltage, circuit breakers that incorpo- minimum breaker interrupting 
able to ensure dependable temperature, power factor, alti- rate long-time, short-time, and time is required for the rare 
power distribution in industrial tude, and other service condi- high range instantaneous (LSI) occurrence of a fault on the 
plants and commercial build- tions that may affect applica- to allow downstream devices switchgear main bus or when 
ings, and to supply power sta- tion to a particular power sys- to clear faults within their area. the system design does not 
tion auxiliaries and other ap- tern. For instance, under cer- A refinement of the selec- require selective coordination. 
plications requiring continuity tain circuit arrangements, the tive feeder incorporates the 
of service. total running motor short-cir- long-time short-time, and in-

Basis for Application General Electric offers a cuit current contribution may stantaneous characteristics 
complete line of load center be greater than that shown in (LSI) to provide selectivity Tables 
unit substations for indoor or the motor contribution tables. without sacrificing instantane- Application tables are based 
outdoor installations. They This condition might exist for ous fault protection at high on these factors: 
consist of an incoming line unit substations having a high short-circuit currents. This 
section, a transformer section ratio of running motor name- combination of trip character- • A three-phase bolted fault 
and a low voltage switchgear plate horsepower to actual de- istics permits application of at the low-voltage terminals 
section. They are handled as mand, such as may occur in short-time delay trips to over- of the substation. 
a single packaged unit sim- heavy machining or stamping ride inrush currents to down- • Transformer impedances 
plifying engineering coordi- press operations found in in- stream loads and coordinate listed in table. 
nation and application. dustrial plants. This condition with downstream devices for 

Standard designs free you also could exist when a sec- lower fault current values, yet • Only source of power to the 
from unnecessary purchasing ondary selective system oper- also permits the use of instan- secondary is the substation 
and engineering details. Fac- ates with one main breaker taneous trips to provide maxi- transformer. 
tory assembly reduces installa- open, and one main and one mum system protection for • Total connected motor kVA 
tion time and cost. tie breaker closed so that the high values of fault current. does not exceed 50 percent 

Mechanical and electrical feeder breakers can see This is called the Zone-Se- of transformer rating at 
coordination results in greater "twice" the normal motor con- lective arrangement and is of- 208Y /120-volts and 100 
reliability. Expert field engi- tribution to a short circuit. ten desirable when the load- percent of transformer rat-
neering is available to further For these types of systems, center feeder serves a motor ing at 240-, 480-, and 600-
assure proper application, in- the use of higher-rated or control center or other large volts. 
stallation and operation. AKRU fused circuit breakers load. This system can afford 

Your investment in GE load may be required to stay within the best feeder protection in • The motor contribution is 
center unit substations fea- the short-circuit rating of the many instances. taken as 2.0 times the rated 
turing AKD-8 switchgear is an feeder breaker. Long-time and instantane- current of the transformer at 
investment in dependable Power circuit breakers are ous trip characteristics (LI) are 208Y /120 volts and 4.0 
electrical power distribution for available with various combi- often used on feeder breakers times the rated current at 
growth and profit today and nations of long-time delay, when short-time delay is not 240, 480 and 600 volts. 
tomorrow. short-time delay, and instan- required to coordinate with • Tabulated values of short-

taneous trip elements. Care downstream devices. Depend- circuit current are in terms 
How to Select should be taken to specify the ing on the magnitude of fault of rms symmetrical current 
Switchgear 

combination of trips which will current and the circuit im- per NEMA Standard SG-3. 
provide the balance of selec- pedance between breakers, a 

The application tables on the tivity and protection required feeder breaker with Ll trips 
Example for Ap-following pages list the proper by the power system. may also be able to coordi-

low-voltage power circuit A selectively coordinated nate (at least partially) with a pl ication Table 
breakers for load center ap- substation uses main and tie similar downstream breaker The application tables make it 
plications. The power circuit breakers with long-time and also having Ll trip character- easy to select the proper Gen-
breakers have been coordi- short-time trip characteristics istics. Breakers with Ll trips eral Electric breakers for use 
nated with transformer and (LS) to delay the opening of are sometimes referred to as with distribution systems using 
system capacities - electri- the main circuit breaker until fully rated since these break- various trip devices. 
cally, thermally, and mechan- the faulted feeder has had an ers may have higher inter- For example, a 1500-kVA 
ically. For additional details on opportunity to clear. This pro- rupting capabilities when pro- transformer, with 750-MVA 
motor starting and de machine vides service continuity for all vided with instantaneous trips maximum primary short-circuit 
circuit applications, fused but the faulted circuit and gen- (LI or LSI characteristics). The available and a 480-volt sec-
breakers, over-current trip de- erally allows coordination of majority of the breakers manu- ondary, requires, as minimum, 
tails, etc., refer to ANSI C37. main and tie breakers with the factured today, however, have an AKRT-50H main secondary 
13-1973, and ANSI C37. 16- various trip characteristics (LS) the same interrupting rating re- breaker shown in column 7 of 
1973, for short circuit ratings (LSI) (LI) available on feeder gardless of the trip character- the 480-volt application table. 
and analysis procedures. circuit breakers. istic. 

Selectivity may be carried a Long-time and instanta-
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The Load Center Principle (Continued) 

Full utilization of a load center 
transformer with dual temper
ature rise (such as 55/6s•q 
capability or forced (fan) cool
ing capability would require a 
larger frame size breaker - or 
an AKR-75 in this example. 

The appropriate feeder cir
cuit breaker is found in col
umns 8, 9, or 10, depending 
on the combination of long
time, short-time, and instan
taneous trips required by the 
system design. In this ex
ample, the same type break
ers (AKR-30H) are required re
gardless of the type of trip 
device utilized, although a 
larger frame breaker may be 
required in order to meet the 
continuous load requirement 
of a particular feeder. 
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28 

Application Tables 

Table 28.1 480 volts, three phase 
Transformer 

Rating 
3·phaee 
kVA and 

Impedance Percent 

300 
4.5% 0 

500 
4.5% 0 

750 
5.75% 

1000 
5.75% 

1 000 
8.0% 

1 500 
5.75% 

2000 
5.75% 

2500 
5.75% 

3000 

5.75% 

Maximum 
Short-circuit Mva 

Available 
From 

Primary 
Syatem 

2 
50 

1 00 
1 50 
250 
500 
750 

Unlimited 

50 
100 
1 50 
250 
500 
750 

Unlimited 

50 
100 
1 50 
250 
500 
750 

Unlimited 

50 
1 00 
1 50 
250 
500 
750 

Unlimited 

50 
100 
1 50 
250 
500 
750 

Unlimited 

50 

1 00 
1 50 
250 
500 
750 

Unlimited 

50 
1 00 

1 50 
250 
500 
750 

Unlimited 

50 
100 

1 50 
250 
500 
750 

Unlimited 

50 

1 00 
1 50 

250 
500 
750 

Unlimited 

Fun 
load 

Conlln!IOU$ 
Current 

(a�res) i:D 
3 

361 

601 

902 

1 203 

1 203 

1 804 

2406 

3008 

3607 

Trans· 
former 
AlOne 

4 
7100 
7500 
7700 
7800 
7900 
7900 
8000 

1 0900 
1 2000 
1 2400 
1 2800 
1 3 1 00 
1 3200 
1 3400 

1 2500 
1 3900 
1 4400 
1 4900 
1 5300 
1 5400 
1 5700 

1 5500 
1 7800 
1 8800 
1 9600 
20200 
20500 
20900 

1 2100 
1 3400 
1 4000 
1 4400 
1 4700 
1 4900 
1 51 00 

20600 

24900 
26700 
28400 
29800 
30300 
3 1 400 

24700 
3 1 1 00 

34000 
36700 
39100 
40000 

41 900 

28000 
36400 

40500 
44500 
48100 
49500 
52300 

30700 

41 200 
46500 

51 900 
56800 
58700 
62700 

Main 

Fully Rated 
or 

Selective 
Selective 

Feeder Circuit Breakers 

Zone 
Selective 

Fully 
Rated 

��--���------�------�--�� :�:��!t;-j :� �j LSI!) LI*) ;)LI 
- ... -+ - ,... - -r -1 - ,. f 

Selectively Distribution or 1.. <.. � 1.. 1., 1.. Distribution or 
Coordinated Motor Control -P' r' r' .' ,) .., L Motor Control 
Arrangements Center 1 • , , • '....._ Center 

Short-circuit Rating 
Symmetrical current 

(amperes) 

100% 
Motor 
Load 

5 

1 400 

2400 

3600 

4800 

4800 

7200 

9600 

1 2000 

1 4400 

Combined 

6 
8500 
8900 
9100 
9200 
9300 
9300 
9400 

1 3300 
1 4400 
1 4800 
1 5200 
1 5500 
1 5600 
1 5800 

1 6 1 00 
1 7500 
1 8000 
1 8500 
1 8900 
1 9000 
1 9300 

20300 
22600 
23600 
24400 
25000 
25300 
25700 

1 6900 
1 8200 
1 8800 
1 9200 
1 9500 
1 9700 
1 9900 

27800 

32100 
33900 
35600 
37000 
37500 
38600 

34300 
40700 

43600 
46300 
48700 
49600 

51 500 

40000 
48400 

52500 
56500 
60100 
61500 
64300 

45100 

55600 
60900 

66300 
71 200 
73100 
77100 

Long·tlme 
inetantaneous 
or Long-time 

Short-time 

Breaker 

7 

AKR·305 

AKR-305 

AKR-50 

AKR-50 

AKR-50 

AKRT-50 

AKR-75 

AKR-75 

AKR-100 

Long·time Long-time Short-time Long-time 
Short·tlme lnetentaneous Instantaneous 

Minimum Rating Breaker 

Breaker Breaker Breaker 

8 9 10 

AKR-305 AKR-305 AKR-305 

AKR-305 AKR-305 AKR-305 

AKR-305 AKR-305 AKR-305 

AKR-305 AKR-305 AKR-305 

AKR-305 AKR-305 AKR-305 

AKR-30H AKR-305 AKR-305 

AKR-30H AKR-30H AKR-30H 

AKR-30H AKR-30H AKR-30H 

AKR-50 AKR-50 AKR-50 

AKR-50H AKR-50H AKR-50H 

AKR-50 AKR-50 AKR-50 

AKR-50H AKR-50H AKR-50H 

AKR-50 AKR-50 AKR-50 

AKR-50H AKR-50H AKR-50H 

AKR-100 AKR-100 AKR-100 

CD With transformer operating on base temperature rise, without fans. Larger frame size ma1n 
breaker may be required when dual temperature rise or forced cooled transformers are 
utilized. 

L � Long-t1me delay tnp (overload tnpp1ng). 
S � Short-time delay trip (selective fault tripping). 
I � Instantaneous trip (high fault current fast tripping). 

0 Minimum impedance. IH � High range instantaneous permits a fully selective system, plus a fully rated system. www . 
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Application Tables (Continued) 

-1 

:�::.:::::mJ-1 Selectively 
Coordinated 

Table 29.1 240 volts, three phase Arrangements 

Transformer Maximum Full Short..ctrcuft Ratl"'! 
Rat11141 Short-circuit load symrnetr�oat current 

3-phQ8 Mva Continuous {ampenki} Available kVA and From CUrrent Tl:an .. tOO% 
Impedance Prlm8fY (III!IRllral) lorm... Motor comlll� 

Ptll'csnt 
�stem 

ID Alone l.iJilct 
1 2 a 4 5 $ 

50 1 4200 1 7 1 00 
1 00 1 5000 1 7900 

300 
1 50 1 5400 1 8300 

4.5% ® 250 722 1 5600 2900 1 8500 
500 1 5800 1 8700 
750 1 5900 1 8800 

Unlimited 1 6000 1 8900 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
50 21 900 26700 

1 00 24000 28800 
1 50 24900 29700 

500 
1 203 4800 

4.5% ® 250 25600 30400 
500 26100 30900 
750 26300 3 1 1 00 

Unlimited 26700 3 1 500 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
50 24900 32100 

1 00 27800 35000 

750 
1 50 28900 36100 

5.75% 
250 1 804 29800 7200 37000 
500 30600 37800 
750 30800 38000 

Unlimited 3 1 400 38600 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
50 3 1 1 00 40700 

1 00 35700 45300 
1 50 37500 47100 

1 000 
5.75% 250 

2406 
39100 

9600 
48700 

500 40500 50100 
750 41 000 50600 

Unlimited 41 900 51 500 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
50 41 300 55700 

100 49800 64200 

1 500 1 50 53500 67900 

5.75% 250 3609 56900 1 4400 71 300 
500 59700 74100 
750 60600 75000 

Unlimited 62800 77200 

Main Feedtll' Clreult Brellktii'S 

. .. 

Fully Rated or selective 
Selective 

� ..... 
u 
"" 

LS LS * LS!t, LS:It, ) -,. -t-,.. 
DistributiOn or ._ .. � MQtor Control ...... 1 I l 
Center I' I' � 

LontMime 
lnttantan-• 
or Long.tlme 
Short..tim• 

I I o 

1.0"'1-tlllle 
Short-tllmt 

Zone Fully 
Selective Rated 

.! �) U .! ! f LSI:> u"'> 
- .,.. -+- ,.. f 

.. .. Olslribulion or • 
r I 

"'• ... • 
� Motor ContrOl 
• Center 

� · Shll�·tlme. Long.� 
lnetantel!eoU• lnltantansous 

. NlnJn)I!Q�Riltlijo·.,._ 
�r 1 ··· �er · · ·  ... l!ll:eilker. 

7 8 • 1t 

AKR·30S AKR-305 AKR-305 AKR-305 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

AKR·30H 

AKR-50 AKR·30H AKR-305 AKR-305 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

AKRT-50 AKR-30H AKR-305 AKR-305 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
AKR-30H AKR-305 AKR-305 

AKR-50 AKR·30H AKR·30H 
AKR-75 

AKR-50H AKR-50 AKR-50 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

AKR-50H AKR-50 AKR-50 

AKR-100 

AKR-100 AKR-75 AKR-75 

(i) W1th transformer operating on base temperature nse, w1thout fans. Larger frame s1ze ma1n 
breaker may be required when dual temperature rise or forced cooled transformers are 
utilized. 

L = Long-t1me delay tnp (overload tnpp1ng). 
S = Short-time delay trip (selective fault tripping). 

® Minimum impedance. 
I = Instantaneous trip (high fault current fast tripping). 

IH = High range instantaneous permits a fully selective system, plus a fully rated system. www . 
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Application Tables (Continued) 

Table 30.1 
Transformer 

Rating 
3-ph-kVA and 

Impedance 
Percent 

1 

300 
4.5% ® 

- - - - - - - - - - - - - -
500 

4.5% ® 

- - - - - - - - - - - - - -
750 

5.75% 

- - - - - - - - - - - - - -

1 000 
5.75% 

- - - - - - - - -

/ 

Main Feeder Circuit Breakers 
Fully flated zone Fully or Selective 

Se!e4tlve 
�lve Rated 

--1 � �' 

��-="1 
u •)u �""" LS LS � 4 � f LS� LS� ) LSllf) u"'> -.- -f-,.. *- f - ,. -+ - ,.  

Selectively Dislribution or '- ._ � 1.. ", .. Distribution or I Coordinated 
208 volts, three phase Arrangements 

Mofor Control -P' t I 1 
eenter r r � t' • 

I Mofor Control ... :O... eenter • 

Maxlmlllll FuU $horMlrCult Rating Long-time Long-time Short-circuit 
lotd Symmetrical current lnstenteneous Long-time 

Short-time Mva Cont� (amperee) or Long-time Short· time lnetentaneous Available Ci.ltrent Short·tlme 
From (-�) Trans- 110% 

Primary 'former Motor Combined Minimum Rating Breaker 
Systelll (!) Alone Lolid Breaker Breaker Breaker 

2 3 4 5 B 1 8 9 
50 t 6300 1 8000 

1 00 t 7300 1 9000 
1 50 1 7700 1 9400 
250 833 1 8000 1 700 1 9700 AKR-50 AKR·305 AKR-305 
500 18300 20000 

750 1 8400 20100 
Unlimited 18500 20200 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

50 25300 28000 
1 00 27800 29600 AKR·30H 

1 50 28700 3 1 500 
250 1 388 29500 2800 32300 AKR-50 AKR-30H AKR-305 

500 30200 33000 
750 30400 33200 

Unlimited 30800 33600 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
50 28700 32900 

1 00 32000 36200 
1 50 33300 37500 
250 2080 34400 4200 38600 AKR-75 AKR·30H AKR-305 
500 35200 39400 

750 35600 39800 
Unlimited 36200 40400 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
50 35800 41 400 AKR-30H AKR-305 

1 00 4 1 1 00 46700 
1 50 43200 48800 AKR-50 AKR-30H 

250 
2780 

45100 
5600 

50700 
AKR-75 

500 46600 52200 
750 47300 52900 AKR·50H AKR-50 

Unlimited 48200 52800 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
50 47600 55900 AKR·50H AKR-50 

100 57500 65800 
1 50 61700 70000 No main 
250 4160 65600 8300 73900 breaker 
500 68800 77100 available AKR-100 AKR-75 

750 69900 78200 

Unlimited 72400 80700 

1perat1ng on base temperature nse, w1thout fans. Larger frame s1ze ma1n 
uired when dual temperature rise or forced cooled transformers are 

L � Long-t1me delay tnp (overload tnpp1ng). 
S � Short-time delay trip (selective fault tripping). 
I � Instantaneous trip (high fault current fast tripping). 

Long-time 
lnetenteneous 

Breaker 
10 

AKR-305 

- - - - - - - - - - - - - - - -
AKR-305 

- - - - - - - - - - - - - - - -
AKR-305 

- - - - - - - - - - - - - - - -
AKR-305 

AKR·30H 

AKR-50 - - - - - - - - - - - - - - - -
AKR-50 

AKR-75 

IH � High range instantaneous permits a fully selective system, plus a fully rated system. www . 
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Application Tables (Continued) 

Main 

Fully Rated 
or 

Selective 
Selective 

Feeder Circuit Breakers 

Zone 
Selective 

Fully 
Rated 

-} t------<:�-++-----t----+---, It u * -1r-----����,·��------.---+-----.---��...., �)U 
����n�:��nt� L��H L��H !) LSI!) U!) 'f 

- .- -+ - ,.. - T' -l - ,.  y 
Table 31 . 1  600 volts, three phase 

Selectively Distribution or t. ._ � 1..1 1.1 o. Distribution or 
Coordinated Motor Control � r' r' / r' ,... L.. Motor Control 
Arrangements Center 1 • • , 1 • -...... Center 

Transformer 
Rating 

3-Phese 
kVA and Trans-

Short-circuit Rating 
Symmetrical Current 

(amperes) 

100% 

Long-lime 
Instantaneous 
or Long-lime 

Short-lime 

Long-lime Long-lime 
Short•llme 

ShOrt·time 
Instantaneous 

Impedance 
Percent 

Maximum 
Short-circuit 

Mva 
Available 

From 
Primary 
System 

Fun 
load 

Continuous 
Current 

(amfi!Hes) (j) former Motor Combined Minimum Rating Breaker 

300 
4.5% 

- - - - - - - - - - - - - - -
500 

4.5% ® 

- - - - - - - - - - - - - - -
750 

5.75% 

- - - - - - - - - - - - - - -

1 000 
5.75% 

- - - - - - - - - - - - - - -

1 500 
5.75% 

- - - - - - - - - - - - - - -
2000 

5.75% 

- - - - - - - - - - - - - - -
2500 

5.75% 

3000 
5.75% 

2 
50 

1 00 
1 50 
250 
500 
750 

Unlimited - - - - - - - - - - - - - - -
50 

1 00 
1 50 
250 
500 
750 

Unlimited 
- - - - - - - - - - - - - - -

50 
100 
1 50 
250 
500 
750 

Unlimited 
- - - - - - - - - - - - - - -

50 
1 00 
1 50 
250 
500 
750 

Unlimited - - - - - - - - - - - - - - -
50 

1 00 
1 50 
250 
500 
750 

Unlimited - - - - - - - - - - - - - - -
50 

1 00 
1 50 
250 
500 
750 

Unlimited - - - - - - - - - - - - - - -
50 

1 00 
1 50 

250 
500 
750 

Unlimited 

50 

100 
1 50 

250 
500 
750 

Unlimited 

3 

289 

- - - - - - - - - - - - - -

481 

- - - - - - - - - - - - - -
722 

- - - - - - - - - - - - - -
962 

- - - - - - - - - - - - - -
1 444 

- - - - - - - - - - - - - -
1 924 

- - - - - - - - - - - - - -

2406 

2886 

Alone Load 
4 5 

5700 
6000 
6100 
6200 1 200 
6300 
6400 
6400 - - - - - - - - - - - - - - - - - - - -
8700 
9600 

1 0000 
1 0200 1 900 
10500 
1 0500 
1 0700 - - - - - - - - - - - - - - - - - - - -

9900 
1 1 1 00 
1 1 500 
1 1 900 2900 
1 2200 
12300 
1 2500 - - - - - - - - - - - - - - - - - - - -
1 2500 
1 4300 
1 5000 
1 5700 3800 
1 6200 
1 6400 
1 6800 - - - - - - - - - - - - - - - - - - - -
1 6500 
1 9900 
21 400 
22700 5800 
23800 
24200 

25100 - - - - - - - - - - - - - - - - - - - -
1 9700 

24800 
27200 
29400 7700 

31 200 
32000 
33500 - - - - - - - - - - - - - - - - - - - -
22400 
29200 
32400 

35700 9600 
38500 
39600 

41 900 

24600 

33000 
37300 

41 600 
1 1 500 

45500 
47000 
50200 

8 
6900 
7200 
7300 
7400 
7500 
7600 
7600 

1 0600 
1 1 500 
1 1 900 
1 2 1 00 
1 2400 
1 2400 
1 2600 

1 2800 
1 4000 
1 4400 
1 4800 
1 5 1 00 
1 5200 
1 5400 - - - - - - - - - - - - -
16300 
1 8 1 00 
1 8800 
1 9500 
20000 
20200 
20600 

22300 
25700 
27200 
28500 
29600 
30000 

30900 

27400 

32500 
34900 
37100 
38900 
39700 
41 200 

- - - - - - - - - - - - -
32000 
38800 
42000 

45300 
481 00 
49200 

51 500 

36100 

44500 
48800 

53100 
57000 
58500 
61700 

Breaker Breaker 

7 a 

AKR·30S AKR·30S 

AKR·30S AKR·30S 

AKR·30S AKR·30S 

AKR·50 AKR·30S 

AKR-50 AKR·30H 

AKR·30H 

AKR-30 

AKRT-50 AKR·30H 

AKR·30H 

AKR-75 
AKR-50H 

AKR-75 

AKR·30H 

AKR·50H 

AKR-75 

AKR-75 

CD With transformer operat1ng on base temperature nse, w1thout fans. Larger frame s1ze ma1n 
breaker may be required when dual temperature rise or forced cooled transformers are 
utilized. 

L � Long-t1me delay tnp (overload tnpp1ng). 
S � Short-time delay trip (selective fault tripping). 
1 � Instantaneous trip (high fault current fast tripping). 

Breaker 

9 

AKR..:JOS 

AKR-30S 

AKR-30S 

AKR-30S 

AKR-30H 

AKR·30H 

AKR-30 

AKR-30H 

AKR·30H 

AKR·50H 

AKR-75 

AKR·30H 

AKR-50H 

AKR-75 

Long-lime 
Instantaneous 

Breaker 

10 

AKR-30S 

AKR·30S 

AKR·30S 

AKR-30S 

AKR·30H 

AKR·30H 

AKR·30 

AKR·30H 

AKR·30H 

AKR-50H 

AKR-75 

AKR·30H 

AKR·50H 

AKR-75 

® Minimum impedance. IH � High range instantaneous permits a fully selective system, plus a fully rated system. 
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32 

Design Considerations 

Standards and 
Testing 

Type AKA low voltage power 
circuit breakers are designed 
to meet ANSI Standards 
C37.13 and C37.16 and are 
tested to ANSI C37.50 and 
C37.14. The breakers are UL 
listed and labeled certifying 
compliance with the refer
enced ANSI Standards. 

Interrupting capacity multi
plying factors for power factors 
lower than test values. 

The test circuit X/R rates 
and power factor required by 
ANSI C37.13 for unfused 
breakers is 6.6 with 15% pow
er factor; for fused breakers is 
4.9 with 20% power factor. 

Temperature Derating 
Factors 
The continuous current rating 
of AKA breakers is based on 
their use in an enclosure in a 
4o•c ambient and on a maxi
mum breaker temperature of 
105•c for Class A insulation. 
Continuous current ratings of 
AKA breakers must be de
rated for ambient temper
atures above 4o•c. (If Micro
Versa Trip programmer is used 
the programmer ambient is 
limited to ?o·c.) 

Altitude Correction 
Factors 
Rating correction factors for 
low voltage power circuit 
breakers are listed in ANSI 
C37.13 - 1 981. They are as 
l isted above. 

When applying low voltage 
power circuit breakers at alti
tudes greater than 6600 ft., 
their continuous current rating 
must be modified because a 
higher temperature use will be 
experienced for a given cur
rent rating. The voltage ratings 
must also be modified be
cause of the lower dielectric 
strength. The short time and 
short circuit current ratings are 
not affected by altitude. How-

ever, the short-current current 
rating should not exceed that 
of the voltage class prior to 
derating. 

Humidity and Fungus 
Ferrous parts are cadmium or 
zinc plated for corrosion pro
tection with the exception of 
some parts that are made 
from alloy steels that are in
herently corrosion resistant. 

Current carrying parts are 
silver or tin plated for corro
sion protection and to assume 
electrical connections. 

Tropical treatment is option
ally available and consists of 
the application of a fungus re
sistant varnish to those insu
lating materials that are not in
herently fungus proof. 

Table 32.1 
Selection of Mu lt iplying Factor 

Syatem Short Circuit Sy&tem M\l!tiJ!Iylng Factor for ar..ker 
Power Factor (%) · XJR Short Clr®it Currant Rating 

Ratio Unfused Bkr F\l&fild 
20 4.9 1 .00 1 .00 
1 5  6.6 1 .00 0.938 
1 2  8.27 0.966 0.902 
10  9.95 0.938 0.875 
8.5 1 1 .72 0.920 0.847 
7 1 4.25 0.902 0.826 
5 20.0 0.875 0.794 

Table 32.2 
Continuous Current Derating Factors 

AmbJ'!11t Temp Derating Factor 
40'C 1 .00 
45'C .95 
50'C .89 
55'C .84 (MicroVersaTrip max.) 
60'C .77 
65'C .71 
70% .63 

Table 32.3 
Altitude Correction Factors 

. .  Altltuu .: R'!tlng�on �or 
Metel'll Ft. C!illl�UQU·CU�nt . VOltage 
2000 6600 1 .00 1 .00 

(and below) 
2600 8500 0.99 0.95 
3900 1 3000 0.96 0.80 
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Electrical Characteristics - AKR-30S 

Table 33.1  
Charging and Closing Operating Currents 

Nominal Freq. VOltage CoBtrol 
VOltage . .... Range 

48V DC 38-56 
1 25V DC 100-140 
250V DC 200-280 
1 20V 60 
1 20V 50 104-127 
1 20V 25 
208V 60 
208V 50 1 80-220 
208V 25 
240V 60 
240V 50 208-254 
240V 25 

Table 33.2 

Anti-pump �,�t�U-
Min. .  

It d (Volts) ate AffiP!I 
Plelt-up S Sealed 

OpeB Closed 
38 .063 .063 
85 .024 .024 

1 70 .015 .01 5 
.090 .052 

95 .090 .052 
.047 .032 
.050 .029 

175 .050 .029 
.032 .018 
.064 .036 

1 90 .064 .036 
.035 .023 

Control 

Min. 
Aelay "K� 

Rated Arnps (Volts) 
Pick-up lnrual'l Sealed 

Open Closed 
30 4.1 4.1 
90 1 .05 1 .05 

1 80 .53 .53 
1 .0 . 14 

95 1 .0 . 1 5  
6.85 1 .27 
.45 .063 

1 75 .55 .083 
3.86 .76 
.50 .07 

1 90 .50 .08 
3.42 .64 

Shunt Trip and U ndervoltage Device Operating Currents 
Shunt Trip Undervoltag,e 

Nommal Freqwncy Current cu..,..rit 
Control Hz Opera'lng (Amps} Operating (AmP!�) 
Voltege VOltage Range IIJl"llsh Sealed . Voltege Range InrUSh Sealed 

Open CIO!Ied Open Closed 
24 DC 1 4  30 8.3 8.3 .38 .38 
48 DC 28 60 4.5 4.5 . 1 9  . 19  

125 DC 70 1 40 2.0 2.0 .08 .08 
250 DC 140 280 1 .0 1 .0 .04 .04 
70 60 59 132 - - N/A N/A 

1 20 60 95 127 1 2.3 10.8 .66 .24 
1 20 50 95 1 27 7.6 6.7 .75 .25 
208 60 175 220 3.2 2.6 Pickup at 85% of .51 . 1 7  
208 50 1 75 220 3.8 3.1 Nominal Control Voltage, .30 . 10 Dropout at 30-60% of 
240 60 1 90 254 3.9 3.4 Nominal Control Voltage .37 . 1 2  
240 50 1 90 254 4.7 4.1 .34 .1 1 
240 40 1 90 254 5.8 5.1 N/A N/A 
380 50 3 15 410 2.9 2.6 .22 .08 
480 60 380 508 3.4 3.1 .23 .08 
480 50 380 508 7.5 7.3 . 17 .06 
575 60 475 625 2.8 2.5 . 16  .06 
575 50 475 625 5.1 4.7 . 14 .06 

Cfo!IJI19 
Min. 

Solenoid 
� ArnP!I Fus!l 

{Volts) Selec-
Pick-up IIJFIISI\ .. led tlon 

Open Ck>led 
38 95 95 20A 

100 43.6 43.6 1 0A 
200 23.9 23.9 6A 

1 53 78.4 30A 
98 142 63.4 30A 

70.6 45.5 1 5A 
90.8 37.4 1 5A 

177 1 03 46.9 1 5A 
45.3 27.3 1 0A 
67.5 27.6 1 5A 

1 96 74.8 30.3 1 5A 
43.1 23.5 6A 

33 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



34 

Electrical Characteristics - AKR-305 
(Continued) 

Table 34.1 
Coi l  Resistance - DC Ohms @ 25°C 

Nominal Control 
Voltage 

24V 
48V 

1 25V 
250V 
1 20V 
1 20V 
208V 
208V 
240V 
240V 
380V 
480V 
480V 
575V 
575V 

Table 34.2 
Accessories 

Frequency 
H:z 
DC 
DC 
DC 
DC 
60 
50 
60 
50 
60 
50 
50 
60 
50 
60 
50 

Anti-Pump control 
Relay "E" Relay "K" 

N/A N/A 
802 1 2  

5000 1 1 9 
1 6400 476 

450 54 
450 75 

1 450 216 
1 450 300 
1450 300 
1450 300 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

Shunt 
Trip 

3 
1 1  
64 

260 
3.9 
7.1 5 

25.4 
25.4 
25.4 
25.4 
64 
64 
32 

1 00 
64 

Undervoltage Closing 
Solenoid 

64 N/A 
240 .49 

1 600 2.76 
6700 10.50 

25.4 .248 
33 .31 6  
64 .825 

1 46 .825 
100 .930 
1 46 1 .27 
370 3 . 17 
370 4.1 0  
580 5.1 0  
580 5.85 
918 8.00 

Bell Alarm Contact Retinge A11xiliary Switch Control Rattnge(D 

Control Rating (Amperes) Control Rating (AmPeru} 
Voltage Inrush contlnuoue Voltage Non-tndllctlve IndUctive 

1 25 2.5 2.5 48 25 -

de de 1 25 1 1  6.3 250 0.9 0.9 250 2 1 .8 
1 20 30 10  1 1 5  75 50 60 Hz 240 1 5  5 60 Hz 240 50 25 ac 480 7 3 ac 480 25 1 2  

Auxiliary SwitCh Contact Saquence 

ca uatn "A" •'Bn 
Contact& Contact Contact 

Open or Open Closed Tripped 

Closed Closed Open 

CD Limited to 20A continuous ratings of switch on all breakers and to 1 5A cont1nuous rat1ng of #16 w1re on draw out breakers. 
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Electrical Characteristics - AKR-30/50/T50 

Table 35.1 
Charging and Closing Operating Currents 

Motor Antl-p�.�rnp control Closing 
Current (Arnps) Rt!lay "IN" Relay "X" Solenoid Charg-Nornlnst Freq. Voltage 

I flllltelil Arnps flated Amps 
Fuse lng Control Min. Min. Rated Amps Min. Selec-

Voltage Hz Range Sus- nme 
Inrush tal ned (Volts} d NQ!ts) Inrush Sealed (Volts) Inrush Sealed tlon (Sec.) 

Pick-up Open Closed Pick-up Open Closed Pick-up Open Closed 

48V DC 38-56 40 10  38 .063 .063 30 4.1 4.1 38 3.58 3.58 1 5A 1 .5 
1 25V DC 100-140 27 5 85 .024 .024 90 1 .05 1 .05 100 1 .75 1 .75 6A 1 .0 
250V DC 200-280 13  3 1 70 .01 5 .01 5 180 .53 .53 200 .88 .88 6A 1 .0 
120V 60 .090 .052 1 .0 . 1 4  2.6 .35 6A 0.9 
120V 50 104-1 27 25 5 95 .090 .052 95 1 .0 . 1 5  98 2.2 .29 6A 0.9 
1 20V 25 .047 .032 6.85 1 .27 1 . 1  . 1 7  6A 0.9 
208V 60 .050 .029 .45 .063 1 .5 . 1 9  6A 0.9 
208V 50 180-220 1 5  3.5 175 .050 .029 1 75 .55 .083 1 77 1 .2 . 16  6A 0.9 
208V 25 .032 .018 3.86 .76 .60 .08 6A 0.9 
250V 60 .064 .036 .50 .07 1 .3 . 1 7  6A 0.9 
250V 50 208-254 12  3 1 90 .064 .036 1 90 .50 .08 1 96 1 . 1 . 1 5  6A 0.9 
250V 25 .035 .023 3.42 .64 .54 .08 6A 0.9 

Table 35.2 
Shunt Trip and Undervoltage Device Operating Currents 

Shunt Trip Undervoltage 

Nornlnsl CUrrent Current 
Control 

Frequency 
Op..-atlng (Ampe) Operating (Amps) 

Voltage 
Hz 

Vottagt Rangt Inrush Sealed Voltage Flange Inrush Sealed 

Open Closed Open Closed 
24 DC 14  30 8.3 8.3 .38 .38 
48 DC 28 60 4.5 4.5 . 1 9  . 19  

125 DC 70 1 40 2.0 2.0 .08 .08 
250 DC 1 40 280 1 .0 1 .0 .04 .04 
70 60 59 132 - - N/A N/A 

1 20 60 95 127 12.3 10.8 .66 .24 
120 50 95 127 7.6 6.7 .75 .25 
120 25 95 127 4.7 4.1 .31 . 10 
208 60 1 75 220 3.2 2.6 .51 . 17 
208 50 175 220 3.8 3.1 .30 . 10 
208 25 175 220 2.1 1 .9 Pickup at 80% of . 1 4  .05 Nominal Control Voltage 
240 60 1 90 254 3.9 3.4 Drop out at 30-60% of .37 . 1 2  
240 50 1 90 254 4.7 4.1 Nominal Control Voltage .34 .1 1 
240 40 1 90 254 5.8 5.1 N/A N/A 
240 25 1 90 254 2.1 1.9 . 16 .06 
380 50 3 15 410 2.9 2.6 .22 .08 
480 60 380 508 3.4 3.1 .23 .08 
480 50 380 508 7.5 7.3 . 17  .06 
480 25 380 508 3.5 3.3 . 1 1 .05 
575 60 475 625 2.8 2.5 .16 .06 
575 50 475 625 5.1 4.7 . 1 4  .06 
575 25 475 625 3.1 3.0 . 10 .05 
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36 

Electrical Characteristics - AKR-30/50/TSO (Continued) 

Table 36.1 
Coil Resistance - DC Ohms @ 25°C 

Nominal Corikol Frequ,eney Anti-P!.Imp Control Sh\lnt 
Ul)dervoltage voltage . . .  · .. · f�Z·· j:lelay "W" fletay "X" Trip 

24V DC N/A N/A 3 64 
48V DC 802 12  1 1  240 

125V DC 5000 1 1 9 64 1 600 
250V DC 1 6400 476 260 6700 
120V 60 450 54 3.9 25.4 
1 20V 50 450 75 7. 1 5  33 
1 20V 25 1 450 75 25.4 1 46 
208V 60 1450 216 25.4 64 
208V 50 1 450 300 25.4 1 46 
208V 25 3900 300 64 580 
240V 60 1450 300 25.4 100 
240V 50 1 450 300 25.4 1 46 
240V 25 6000 300 64 580 
380V 50 N/A N/A 64 370 
480V 60 N/A N/A 64 370 
480V 50 N/A N/A 32 580 
480V 25 N/A N/A 1 00 1 600 
575V 60 N/A N/A 1 00 580 
575V 50 N/A N/A 64 918 
575V 25 N/A N/A 1 46 3200 

Table 36.2 
Remote Close Solenoid Ratings 

Control Ampere. 
VOitate 

De 

60 Hz 
Ac 

Table 36.3 
Accessories 

48 
1 25 
250 
120 
240 

·· Inrush 
2.7 
1 .3 
0.68 
2 
1 

. Sell .!ft:Con�t l=latinge · · · . .  

co�trol' ·. . i r •. -g,(Amperu). • '  . .  ··vo�t��ge· .11'11'U811 .contiAUOiilt 

1 25 2.5 2.5 de 250 0.9 0.9 

1 20 30 1 0  60 Hz 240 1 5  5 ac 480 7 3 

St.lstalnad 
0.58 
0.32 
0.1 5 
0.4 
0.2 

Auxlllllry Switch Conttol Ratings(!}. . 
Control Jlatlnf (Amperes)· 
Volt11ge Non-Inductive IA(juct�Ve .. 

48 25 -

de 1 25 1 1  6.3 
250 2 1 .8 

60 Hz 1 1 5  75 50 
240 50 25 ac 480 25 12  

AuxHtary Switch Con-- Seqt1411. 

cs -...ln -·A'', ' ;:�.;,, ' ,  Co� ·Contact • • Contect 

Open or Open Closed Tripped 

Closed Closed Open 

CD L1m1ted to 20A contmuous ratmgs of sw1tch on all breakers and to 15A contmuous rat1ng of #16 w1re on draw-out breakers. 
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Electrical Characteristics - AKR-75/100 

Table 37.1  
Charging and Closing Operating Currents 

� 
Cl� MotOr 

Current (Amp.) > S�i"lofd . ·  ·.·.·�···· . ��' Nomlh$l 
Control Frtq. VOltage mpa Min. ���m,. . St ... 

. ,(r$ · ·  
Hz � '�'Mit Voltage Inrush 

S11$o< Seafe4 (Volta} IJ!N!IIl St!lrea Jlon , . .. {Stcr�) talned 
Closect PICk·t.rP ctoatd . . ·' Open 

48V DC 38-56 22 1 6.5 38 .063 .063 30 4.1 4.1 38 2.7 2.7 20A 2.0 
125V DC 100-140 25 7 85 .024 .024 90 1 .05 1 .05 1 00 1 .3 1 .3 20A 1.7 
250V DC 200-280 13  3.2 1 70 .01 5 .01 5  180 .53 .53 200 .68 .68 20A 1.7 
1 20V 60 .090 .052 1 .0 1 .4 2.6 .35 20A 1 .5 
1 20V 50 1 04-127 25 8.1 95 .090 .052 95 1 .0 . 1 5  98 2.2 .29 20A 1 .5 
1 20V 25 .047 .032 6.85 1 .27 1 .1 . 1 7  20A 1 .5 
208V 60 .050 .029 .45 .063 1 .5 . 1 9  20A 1 .7 
208V 50 180-220 1 0.3 3.5 1 75 .050 .029 175 .55 .083 1 77 1 .2 . 16 20A 1 .7 
208V 25 .032 .01 8 3.86 .76 .60 .08 20A 1 .7 
250V 60 .064 .036 .50 .07 1 .3 . 1 7  20A 1 .3 
250V 50 208-254 1 1 .7 3.5 1 90 .064 .036 1 90 .50 .08 1 96 1.1 .15 20A 1 .3 
250V 25 .035 .023 3.42 .64 .54 .08 20A 1 .3 

Table 37.2 
Shunt Trip and Undervoltage Device Operating Currents 

hunt Trip �dervoltap 
Nomlh$l Frequency Current .· CUlTent Control Hz OP�rednt (Amp$) v��- (AAtPII) 
Voltage Voltage Range Inrush ·· Sealed lnrualf .. .  · .Searea 

Open CloSed Open CloSed 
24 DC 14  30 8.3 8.3 .38 .38 
48 DC 28 60 4.5 4.5 . 19 . 19 

1 25 DC 70 1 40 2.0 2.0 .08 .08 
250 DC 140 280 1 .0 1 .0 .04 .04 
70 60 59 132 - - N/A N/A 

1 20 60 95 127 12.3 10.8 .66 .24 
120 50 95 1 27 7.6 6.7 .75 .25 
120 25 95 127 4.7 4.1 .31 . 10 
208 60 1 75 220 3.2 2.6 .51 . 1 7  
208 50 1 75 220 3.8 3.1 .30 . 1 0  
208 25 175 220 2.1 1 .9 Pickup at 80% of . 1 4  .05 Nominal Control Voltage 
240 60 1 90 254 3.9 3.4 Drop out at 30-60% of .37 . 1 2  
240 50 1 90 254 4.7 4.1 

Nominal Control Voltage .34 . 1 1  
240 40 1 90 254 5.8 5.1 N/A N/A 
240 25 1 90 254 2.1 1.9 . 16 .06 
380 50 3 15 410 2.9 2.6 .22 .08 
480 60 380 508 3.4 3.1 .23 .08 
480 50 380 508 ?.5 7.3 . 17 .06 
480 25 380 508 3.5 3.3 . 1 1  .05 
575 60 475 625 2.8 2.5 . 16  .06 
575 50 475 625 5.1 4.7 . 1 4  .06 
575 25 475 625 3.1 3.0 . 10 .05 
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38 

Electrical Characteristics - AKR-75/100 (Continued) 

Table 38.1  
Coi l  Resistance - DC Ohms @ 25°C 

Nominal Control 
Voltage 

24V 
48V 

1 25V 
250V 
120V 
1 20V 
1 20V 
208V 
208V 
208V 
240V 
240V 
240V 
380V 
480V 
480V 
480V 
575V 
575V 
575V 

Table 38.2 
Accessories 

Frequency Anti·Pump 
Hz Relay "W" 
DC N/A 
DC 802 
DC 5000 
DC 16400 
60 450 
50 450 
25 1 450 
60 1450 
50 1450 
25 3900 
60 1 450 
50 1450 
25 6000 
50 N/A 
60 N/A 
50 N/A 
25 N/A 
60 N/A 
50 N/A 
25 N/A 

Bell Alarm Contact Ratings 

Control Rating (Amperes) 
Voltage Inrush Continuous 

125 2.5 2.5 de 250 0.9 0.9 

60 Hz 1 20 30 10 
240 15 5 ac 480 7 3 

Control Shunt 
Undervoltage Relay "X" Trip 

N/A 3 64 
1 2  11 240 

119 64 1600 
476 260 6700 
54 3.9 25.4 
75 7.15 33 
75 25.4 146 

216 25.4 64 
300 25.4 1 46 
300 64 580 
300 25.4 100 
300 25.4 1 46 
300 64 580 
N/A 64 370 
N/A 64 370 
N/A 32 580 
N/A 100 1600 
N/A 100 580 
N/A 64 918 
N/A 1 46 3200 

Auxiliary Switch Control Ratings@ 

Control Rating (Amperes) 
Voltage Non-Inductive Inductive 

48 25 -

de 125 11 6.3 
250 2 1 .8 

60 Hz 1 15 75 50 
240 50 25 ac 480 25 12 

Auxiliary Switch Contact Sequence 

CB Main "A*" usn 
Contacts Contact Contact 

Open or Open Closed Tripped 

Closed Closed Open 

CD Limited to 20A continuous ratings of switch on all breakers and to 15A continuous rating of #16 wire on draw-out breakers. 
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·. 

Repetitive Duty 

Circuit breakers are designed 
primarily to perform the func
tion of circuit interruption un
der short-circuit conditions. 
Nevertheless modern circuit 
breaker mechanisms are ca
pable of many operations un
der full-load operation and in
rush conditions such as en
countered in motor starting 
applications. Industry stan
dards have been established 
for the minimum performance 
which is indicated in Table 
39.1 . With adequate mainte
nance, GE breakers can be 
expected to exceed the 
standards. 

Power operated circuit 
breakers, when operating un
der usual service conditions, 
shall be capable of operating 
the number of times specified 
in the following table. The op
erating conditions are the per
missible effect of such oper
ations upon the breaker are 
given in the following lettered 
paragraphs. For each column, 
all paragraphs listed in the col
umn heading must be given 
consideration. 

This standard applies to all 
parts of a circuit breaker that 
function during normal oper
ation. It does not apply to oth
er parts, such as overcurrent 
tripping devices, that function 
only during infrequent abnor
mal circuit conditions. 

Table 39.1  
Repetitive Duty and Normal Maintenance 

Number of Circuit Breaker 
Frame SIZe Operations 

(Amperes} Between 
Servicing 

BOO 1 750 
1600 500 
2000 500 
3200 250 
4000 250 

CD Servicing consists of ad
justing, cleaning, lubri
cating, tightening, etc., as 
recommended by the man
ufacturer. When current is 
interrupted, dressing of 
contacts may be required 
as well. The operations 
l isted are on the basis of 
servicing at intervals of 6 
months or less. 

® When closing and opening 
no-load. 

® With rated control voltage 
applied. 

0 Frequency of operation not 
to exceed 20 in 1 0 minutes 
or 30 in an hour. Rectifiers 
or other auxiliary devices 
may further limit the fre
quency of operation. 

® Servicing at no greater in
tervals than shown in Col
umn 2 above. 

® No functional parts should 

Number of Number of Number of 
Operations Operations Operations 

Rated Continuous No-Load In-Rush 
Current Closing and Current 

Swltchln& <D ® ® @ s <!)  o�enin� (j) @ @) 4 Switching ® ® ® ®0 ® @  
2BOO 
BOO 
BOO 
400 
400 

have been replaced during 
the listed operations. 

0 The circuit breaker should 
be in a condition to carry 
its rated continuous current 
at rated maximum voltage 
and perform at least one 
opening operation at rated 
short-circuit current. After 
completion of this series of 
operations, functional part 
replacement and general 
servicing may be 
necessary. 

® When closing and opening 
current up to the con
tinuous current rating of 
the circuit breaker at volt
ages up to the rated maxi
mum voltage and at 85% 
of the power factor or 
higher. 

® When closing currents up 
to 600% and opening cur
rents up to 100% (80% 

® ® 0  @ @  
9700 
3200 
3200 
1 1 00 
1 1 00 

1 400 
400 
400 --

power factor or higher) of 
the continuous current rat
ing of the circuit breaker at 
voltages up to the rated 
maximum voltage. 

When closing currents 
up to 600% and opening 
currents up to 600% (50% 
power factor or less) of the 
continuous current rating 
of the circuit breaker at 
voltages up to rated maxi
mum voltage, the number 
of operations shown shall 
be reduced to 10% of the 
number listed. 

@ If a fault operation occurs 
before the completion of 
the listed operations, ser
vicing is recommended and 
possible functional part re
placements may be neces
sary, depending on previ
ous accumulated duty, fault 
magnitude, and expected 
future operations. 
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Time Current Curves (Continued) 
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G E N E R A L . E LE CT R I C  LOW-VOLTAGE POWER CIRCUIT BREAKERS 
TYPE AKR 

INSULATED-CASE CIRCUIT BREAKERS 
TYPES TP, THP, TC, THC 

MOLDED-CASE CIRCUIT BREAKERS TY_PES !JH, TJL, TKH, TKL 

GES-6228 

All with MlcroVersaTrip® RMS-9 
or Epic MicroVersaTrip"' 

. 
Ground Fault T•me-c 

G 
(Curves apply at �"ent Curves ENERAL ELECTRIC Co_ CONSTRU -20C Ia + SSC 0:400 Hertz Ond from CTiON EOU!P 
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Time Current Curves (Continued) 
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G E N E R A L . E LE CT R I C  I 
(ltfretd Rathtts (A.-peres) 

AK- 1 5  1 5, 20, 30, 40, 50, 70, 90. 100. I 25 
1 50, 1 75, 200, 225 

AK-15 40, 50, 70, 90, 1 00, 1 2 5, 1 50. 1 75 
200, 225, l50, 300, 350, 400, 500 

600 
AK-50 200, 225. 250, 300, 350, 400, 500 

600, 800, 1 000, 1 200, 1 600 

' 
MULTIPLES OF CURRENT RATING 

TYPE AK LOW-VOLTAGE POWER CIRCUIT BREAKER 

EC-1 SERIES TRIP DEVICE 
long�time-delay, Short-nme-delay 

and Instantaneous 
Time-current Curves 

(Curves apply ol 60 cycles for ambient temperature of 25 () 

I GES-6000A 

tong·hme-deloy Uout P>ck"p current '""'"9' are 80 to 160o/o 
of ralong iSen•ng• h1gher than lOOo/o do not oneteO>e the 
contonuou• currcnt rotong• J 
Shorl•time-del<>y Uno! Pockup cu"""' se!long• ore 2 to 5X. or 
3 ro 7X. or 4 ro 1 0X of rotong• 
lnotontoneous Unit Specool pockup '""""' ;ettongs are 2().-
75X ol rolongs 

l l il l dM) GENERAL ELECTRIC CO , DISTRIBUTION EQUIPMENT DIVISION, PLAINVILLE, CONN. 06062 
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Time Current Curves (Continued) 
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Time Current Curves (Continued) 
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1r 

I .. ... 
100 
800 

300 

200 

I 00 
" 
10 
' 
" 

' 

2 

10 
. 
I 
' 
. 

. 

. 

' 

2 

I 

I .09 
" 
" 
" 

05 

.04 

.03 

02 

" 

4 s .  1 1 1 101 

G E N E RA L . E LECTR I C  J TYPE AK LOW-VOLTAGE POWER CIRCUIT BREAKER I 
AK-75 2000, 2500, 3000 

AK-100 2000, 2500, 3000, 4000 

EC-18 SERIES TRIP DEVICE 
lCC-3 Long-time-delay and Instantaneous 

Time�current Curves 

(Curves apply at 60 cycles for ambient temperature of 25 C) 

GES-6004 

Adiushaetlts 
long-time-delay Unit: Pickup �etting� ore 80 
to 1 60% of rating. (Settings higher than I 00% 
do not increase the continuous ;:urrent rating.) 
Instantaneous Unit: P1ckup se•tings ore 4 to 
9X, or 6 to 1 2X (std.), or 9 to 1 5X of roting. 

GENERAL ELECTRIC CO., CONTRACTOR EQUIPMENT BUSINESS OPERATIONS, PLAINVILLE, CONN. 06062 
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Time Current Curves (Continued) 

1 1 1 10 2'0 

5 .I .7 .1 .1 1 

3G 40 SO IG 7010108 MULTIPLES OF CURRENT RATING 

�������-4-++444�+44*�/�'\�-+4-��4-��--+-�4-��1-r+44+---�+-�r+++�-rt+1 � 
/ I/ Long-time- delay unit Resettable /I /I \ 1-H-Hf+'-...,A'\-f-+--t-:-H Delay Time ��-;¥1/'-¥1/'--1'.-t+t+-t-:-J._JLL_LJ_::---;t--t--,.--ro,-,-,-,.-.,-,-+-t-H-t+1++1+-t-+i 

(Mechanical !\; /V v r\ Maximum Total 
Re.et L•mit) 1 y " Clearing Time 

mm�m�oou�mmmni�ammm·: 

2-5 
1 '-,_. 2-Sll-.....,_ 

i C�2-SX� f--'--J-3-7X I-'- 4-lOX 
,LL 4-lOX L... 

.l 

Short-time-delay Unit 

Jdill�� .. �,. � .. .. � .. ,.� .... �����llLliD+I I___j__j__u_u_l lw l l l_l_W .. 
4 5 • 7 . 1 10 20 JO 50 10 701010� ! I  �����--�-�-��==============�==�=.�7,=,�,=.� . . �.======,.�-�.� .. u-s.,,�ao lo� .. � .. �&�--,!nl .5 .• . 7 .1 .1 1  ,: 

j.s 1 .7 .a .t �. 

G E N E R A L . E LE CT R I C  I 
.A.K-75 2000, 2500, 3000 

AK-100 2000, 2500, 3000, 4000 

MULTIPLES OF CURRENT RATING 

4 5 . } 1 1 10 .. • 40 50 10 7010101 

TYPE AK LOW-VOLTAGE POWER CIRCUIT BREAKER I GES-6005 EC-18 SERIES TRIP DEVICE 
Long-time-delay , Shari-time-delay 

and Instantaneous 
Time-current Curves 

(Curves. apply at6CJ HerTz lor ombiel\t temperature of 25C) 

Long-timoe.delay Unit Pickup current $O!IIings ore 80 to 160% 
ol rol1ng (Settings higher then 100% do not increase the 
continuous current rating•.) 
Short-time-delay Unit· Pickup <u"ent >etlit�g• are 2 !Q !iX. <>< 
3 to 7X. <>< 4 to lOX <>f ra11ng• 
lnstanlaneaut Unit Spec1al pick,;p c,;rrent -.en�ngs ore 20-
75X of roting• 

GENERAL ElECH<!:IC CO , CONTRACTOR EQUIPMfNT BUSINESS OPERATIONS, PtA!NVILLE, CONN. 06062 
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Time Current Curves {Continued) 

.... 
... 

" 
" 00 
00 

00 

00 

"' 

00 
'" 
00 
70 " " " 
30 
20 

.. 
. 
. 
1 
I 

5 

. 

' 

2 

' 
I 
1 
I 

5 

. 

' 

2 

.. 
·" 

1 
5 

' 

''\ I\ 

XI'\ 
'( .\ [:'i: 17-1? ' V• l/vl' 

� � v  

long-time-
delay unit 

Time-delay 
Adjustment 

Index 
Mm f/, �ax .  

Curves shown 
at the standard 

factory time-
delay setting 

of 2jl 

.5 • 1 I l l  2 ' 

I 

X I A lA / " 
Resettable 
Delay Time lA I 

M.�c��'"o' Maximum Total ! / 
� •. ,, • l m.o \ '\ [) Clearing T ime \ V !  \ K f\ 
N \ v Vv 17 I\ k\ Vvfl I \ \ [7\ D 

\\ Kv l\ ' '" vA N '\� l) �\ 'v 
A Max 

'" 
I I JA Ma Tl 

lA Ma 
l A  Max / I I 

v IY 
/ 1'\ � I I/ I I 

I ./ I 
! I ! I 

I 

I � e . . E I E 
;:: ;:: ;:: ;... 

I � .. .. ... 

Maxi mum Total 
Cleo ring Time 

AK-15 

7

50 
& 

AK-25 

/"-

}'- Application 
v Determines 

Instantaneous Unit / ' 3-lnst. 
End of Curve 

I I  I I  / Vv  f'1Yrl. v T I 
I I  TI r/ v / vruf v I I  

. 5 I 7 1 1 10 20 I I ].s . 7 , , ,  2 ' . 5 6 7 I !1 10 20 1 

I• ' l  1 .9 1  2 ' . 5 • 1 1 1 10 20 �, 

I I 

I 

100 
100 

200 

' 

' 

' 

00 to 

1 
0 0 
0 
0 

.0 

0 

0 

0 

" 
I I Is li 1 1 9 1  2 ' . 5 ' 7 . 1 10 ]  

G E N E R A L ifj E L E C T R I C  j 
Currnt loti• (A.-peres) 

AK-15 1 5, 20. 30. 40. 50, 70. 90. I 00 
1 25 1 50. 1 75. 200 225 

AK-25 40. 50, 70, 90, 1 00. 1 25. 1 50, 1 75 
200. 225. 250, 300, 350, 400. 500 

600 
AK-50 200 22 5 2 50, 300. 350. 400. 500 

600. 800, 1 000, 1 200, 1 600 

MULTIPLES OF CURRENT RATING 

TYPE AK LOW-VOLTAGE POWER CIRCUIT BREAKER 

EC-2 & EC-2A SERIES TRIP DEVICE 
lA-3 long-time-delay and Instantaneous 

Time-current Curves 

i Cur>Jes apply a! 60 Hertz ·or amn,enr temperature ot 25 C) 

I GES-6010 

Adjust•nts 
long-time-delay Unit: P.ckup settings ore 80 
ro 160% of ratmg. iSett•ngs highe r than 1 00"/0 
do nor 1ncreose the cont•nuou� current rotmg ) 
ln�tantoneous Unit· Pickup �ettmgs are 4 to 
9X. or 6 to 1 2X lstd ). or 9 to 1 5X of rating 

GENERAL ELECTRIC CO , CONTRACTOR EQUIPMENT BUSI NESS OPERATIONS, PLAINVILLE, CONN. 06062 
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Time Current Curves (Continued) 

"' 
" 

. . 

" 
9 . 

. 

. 

. 

. 

. 

. 

. 

. . . 

. 

. 

. 
0 
. 

0 

0 
9 . 7 
. 
. 
. 
' 

7 

"' 
"' 
7 

"' 
"' 
"' 

.3 

.2 

1 I 
I 
7 .. 

" 

03 
" 

01 

' 

�/ 

Xll \ I 

IY/ 1\ i 

\ ty rs t>- j  
, , 

' 

long-time-delay unit 

Time-delay Adjustment Index 

�F· % 
Max. I 

Curves shown at the standard factory time-delay setting of 2j3 

'&t-+�t""' 4 5 6  1 1 ! 10 
1.!..._!...._7_ � II I 

I 
1. '/ 

' 
I 

i � 7 I Resettable 1\/ Delay Time y M�<honocul 
11<'\<'! lon"l 

18 Int. 
[ 

I LA 

� ;:: 
� 

-" 

v 
,x \ 
lK 

y I \" ]\ 

--" 
� · � �  7 

I 

I ' lA. 

rx I \ 
' i IV )7\ 
i I \/ 17 f01\ 

� I/� I\I M aximum T otal \\ 
N Clearing Ti me 1 \ 

I 
v 

v1 
1 8  Int. 

' 

i\ 

' 

� ;:: 
"' 

I 

/' 

L7 / Instantaneous Unit 7 l7 17 
I I  I 7 17 I/ I I  I v ]/ I/ 

I 

MULTIPLES OF CURRENT RATING 
' . ' I 1 1 1 10 " 

' 6 ]_ I I 1 ' ' . . I 7 .  9 10 1: 100 
"' 
. .. 

i \ ... 
... 

1/ '" I / IY 
/ x , .. 1'\ f(\1 \ ,\ ' 

fy I I I '" .. .. 
" 

i Y  · ,  18  Int. .. .. 
1 8  lnl .. 

" IX � I 
1\ " 

I N  " 
I 
I 7 
. 
. 
. 
' 

' 

' . 
"' 
"7 
"I 

"' 
. 

.3 

' 
Maxi mum Total Cleo ring Time 
AK-15 750 

& 1 
AK-25 " .. 

" .. 
" .. 

Application 03 Determines 
3-lnst. v End of Curve 

vHn v I I  " 

rm v I I  .01 �--' ' ' 3 . . I 7 1 1 10 " I I I l.s .• 7 1 1 1  
I 

' 3 . . I 7 1 1 10 
L:.Lll• . 1 

I 

201 
' 

MULTIPLES OF CURRENT RATING 

3 . 

G E N E R A L . E LE C T R I C  I TYPE AK LOW-VOLTAGE POWER CIRCUIT BREAKER 

CunHt Ratitlgs {A.,eres) 
AK- 1 5  1 5, 20, 30, 40, 50, 70, 90, 100 

1 25, 1 50, 1 75, 200 225 
AK-25 40, 50, 70, 90, I 00, 1 25. 1 50, 1 75 

200, 225, 250, 300, 350, 400, 500 
600 

AK-50 200. 225. 250. 300, 350. 400. 500 
600, 800, I 000, I 200. 1 600 

EC-2 & EC-2A SERIES TRIP DEVICE 
18·3 long-time-delay and Instantaneous 

Time·current Curves 

(Curves apply at 60 Hertz lor amb•ent temperature of 25 C) 

' . 7 I 1 10 " 
1:!.......! .7 1 8 1  4 S I 7 1 1 1 0 !  

I 
GES-601 1 

AdjustMetlts 
long-time-delay Unit· Pickup �ettings ore 80 
Ia 160a/0 ol rating. (Setfings higher than 1 00 %  
do nat tncreose the cantinuau� current rating.) 
Instantaneous Unit: P1dup settings are 4 to 
9X, or 6 to 1 2X (std.). or 9 to I 5X of rot1ng. 

7185 (25M) GENERAL ELECTRIC CO., CONTRACTOR EQUIPMENT BUSINESS OPERATIONS, PLAINVILLE, CONN. 06062 www . 
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Time Current Curves (Continued) 

\.s 

.... 
100 

00 " " " 

" ' 

0 

0 
0 
0 
0 
0 "' Q '  0 z 

� 4 

0 

0 
:!!; 

0 

0 ' . 
7 ' ' 
' 
3 

7 

' 

m . 0 
. 

7 ' ' . 
3 

2 

. 
I 
7 

' 
3 

2 

'!ll1 1 ''!% 
• .  7 I l l  2 3 ' ' 6 J .  9 10 201 I !MULTIPLES OF CURRENT RATI I 1.5 6 1 I 8 1  2 3 ' ' I 7 1 9 10 � I � 7 1 1 1  2 3 ' ' • 7 1 1 10 20 

I I ' . 7 .1 .1 1 2 3 ' I • J • ' 10 

NG 

... 
100 

700 

600 ... ... 

300 

I 
-\ I  I �\I I \ \ 200 AI \ D��:�·��= j / \ v �  I v I 
kJ M�chonicol v � Maximum Total �� 1\\  I r</ \ Re•c·t Clearing Time I .. o 

I .. .. 
70 L !')( .. 'I< 1\ / )\ / /'. / .. " 

v y 30 \ � ' / \ 
" lC-Min \ ' 1C-Min lC-Min \. 1C-Min 

20 

long-time- " !'<  v 1 \.  lx" I V< ·,\/\V l \ I\ 'I Y. 
delay unit � i v  ' t\  v �lx � � " . 

. 

7 . ' ' 
3 

Time-delay 
Adjustment 

Index 2 

� � . � Min E ;:: ;:: ;:: ;:: � ... .. .. l/, ' 
.. 
.I 2j3 7 
.I 

Max 
.. 
.. 

Curves shown .3 at the standard 
factory time-
delay setting ' 

I of lj3 Maxi mum Total 
Clear ing Time 

AK-15 750 
& ' 

AK-25 .. .. 
.07 

[',.. .01 

.05 

.. 
/ ....., Application 

.03 / / Determines 
Instantaneous Unit End of Curve 3-lnst. / I I I v / xnr " 

/ I I  I I I  v/ / //� Vi I I  " 
.s .• 7 I l l  2 3 ' ' • 7 1 9 10 20 I I I ' ' 7 .1 9 1  

I 

G E N E R A L . E L E C T R I C  I 
Currut Rati .. s (A.,eres} 

AK- 1 5  1 5, 20, 30, 40, 50, 70. 90, 1 00 
1 25 ,  \ 50. 1 75 .  200, 2 2 5  

AK-15 40. 50. 70, 90, 100, 1 25. 1 50. 1 75 
200. 125. 250. 300, 350. 400. 500 

600 
AK-50 200, 225.  250. 300. 350. 400. 500 

600, 800. 1 000, 1 200. 1 600 

2 3 ' ' • 1 1 9 10 20 .5 .• . 1 1 .1 1  2 3 ' ' 
MULTIPLES OF CURRENT RATING 

TYPE AK LOW-VOLTAGE POWER CIRCUIT BREAKER 

EC-2 & EC-2A SERIES TRIP DEVICE 
IC-3 long-time-delay and Instantaneous 

Time-current Curves 

(Curves apply ot60 Hertz for omboent temperature ol 25C) 

' • 1 1 9 10 20 

.5 .6 .7 1 .1 1  2 3 ' ' • 1 .  5 10 

I GES-6012 
'-------1 

Adiust�Ht�ts 
lol"'g-tome-deloy Unit· Pockup sel!.ngs ore 80 
to 1 60% of rotong \Settings higher than 1 00 %  
d o  not oncreose the contHluous current ratong I 
lnstontoneous Un1l. Pickup settings ore A to 
9X. or 6 to 1 2 X istd ). or 9 to 1 5X of rotong. 

GENERAl ELECTRIC CO .. CONSTRUCTION EQUIPMENT BUSINESS OPERATIONS, PLAINVILLE, CONN. 06062 
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Dimensional Data 
Typical AC Switchgear Sections 
635 VAC Maximum 50/60 Hz Equipment 

Standard depth is 60" with all 
breakers except the AKRU-50, 
which requires a 67" deep 
section. Depth of line-up is 
that of the deepest section. 

Auxi l iary Section 

• Transition to transformer 
(22"). 

• Cable or busway entrance 
unit for free standing switch
gear equipment (22" or 
30"). No breakers can be 
mounted in these sections. 
Instruments and meters 
may be mounted in these 
sections. 

• Power company metering 
(30" or 38"). 

Main Breaker Sections 

INSTRUMENT 
(OR BLANK) 
21 
MAIN AKR (U) 

D 30S 
21 ·30H 

OR 50 
FOR AKR(U) 

D ·30S 
21 ·30H 

OR SO 
FOR AKR (U) D 30S 
21 30H 

OR "50 

INSTRUMENT 
(OR BLANK) 
21 
MAIN AKRT 

21 
D ·SOH 

FOR AKR(U) 

D 30S 
21 30H 

OR ·SO 
FOR AKR(U) 

0
-30S 
30H 210R BLANK 

84 

22" � 30" ---1 
1 1 70 lbs INDOOR 
1 800 lbs OUTDOOR 

INSTRUMENT INSTRUMENT 
(OR BLANK) (OR BLANK) 

1 4  1 4  
MAIN 

FUSE 
ROLLOUT 0 

AKR-75 
35 35 

BLANK 7 BLANK 
1 4  FOR AKR(U) 
MAIN AKRT 

D ·SOH 0 -30S 
-30H 

21 OR BLANK 
21 7 BLANK 

f- 22 �  
1270 lbs 
1 940 lbs 

1---= 22 ----1 
1 270 lbs 
1 940 lbs 

1- 3o -j 
1400 lbs 
2300 lbs 

1- 30 '� 

INSTRUMENT INSTRUMENT 
OR OR 

28 BLANK 28 BLANK 

MAIN 
AKR-100 FUSE 

0 ROLLOUT 

35 35 

BLANK BLANK 
21 21 

INSTRUMENT 
OR 

28 BLANK 

MAIN 

AKR- 1 00 

0 
35 

BLANK 
21 

1 400 lbs 
2300 lbs 

INSTRUMENT 
OR 

1 4  BLANK 
MAIN 

AKR-1 00 

0 
35 

BLANK 

35 

INSTRUMENT 
OR 

BLANK 

42 

MAIN 

D 
AKR-75 

35 
7 BLANK 

1--:- 30 ----J 
1 300 lbs 
2 100 lbs 

INSTRUMENT 
OR 

BLANK 

42 
MAIN 

AKR-1 00 

D 
35 
7 

INSTRUMENT INSTRUMENT 
(OR BLANK) (OR BLANK) 

28 28 
MAIN 

FUSE AKR-75 
ROLLOUT D 

35 35 

BLANK BLANK 
21 21 

� 30 .. 1 .. 1 300 lbs 
30"-J 

1300 lbs INDOOR 
2 100 lbs 2 100 lbs OUTDOOR 

t--:-:: 30" -----+1 � 3o" -l- 3o· -----l i- 3o"--l 1---- 30"-l 
1 300 lbs 
2 100 lbs 

1 300 lbs 1 300 lbs 1 300 lbs 
2100 lbs 2 100 lbs 2 1 00 lbs 

1 300 lbs INDOOR 
2 100 lbs OUTDOOR 
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Typical AC Switchgear Sections -
635 VAC Maximum 50/60 Hz Equipment (Continued) 

Feeder Breaker 
Sections 

Stacking considerations: 
• Devices (such as meters, 

lights, selector and control 
switches) cannot be mount
ed on breaker doors. 

• Limited devices (such as 
AM, AS, PB, special an
nunciator) may be mounted 
in draw-out tray. Ammeter is 
edgewise meter. 

• Feeder busway is limited to 
one or two depending on 
size. Top compartment 
must be instrument or 
space. 

• Customer allowable cumu
lative loading is as recom
mended in ANSI C37.20.1 . 

• Standard depth of section is 
60" except the AKRU-50, 
which requires a 67" deep 
section. Depth of the line-up 
is that of the deepest 
section. 

AKR(U)30S 

0 30H 
50 

21 AKRT50 
AKR(U)-30S 

o -30H 
-50 

21 AKRT-50H 
AKR(U)-30S 

0 -50 
21 AKRT-50H 
AKR(U)-30S 

0 -50 
21 AKRT-50H 

f-- 22"-l 
1 440 lbs 
21 10  lbs 

INSTRUMENT 
OR 

21 BLANK 

AKR(U)-30S 

o -30H 
-50 21AKRT-50H 

AKR(U)-30S 

o -30H 
-50 

21AKRT-50H 
AKR(U)-30S 

o -30H 
-50 21AKRT-50H 

f--22"-l 
1 270 lbs 
1 940 lbs 

INSTRUMENT 
OR 

21 BLANK 

INSTRUMENT 
OR 

21 BLANK 

AKR(U)-30S 

0 30H 
-50 21AKRT-50H 

AKR(U)-30S 
-30H 
-50 

21AKRT-50H 

f-- 22"--l 
1 1 00 lbs 
1770 lbs 

INSTRUMENT 
OR 

21 BLANK 

INSTRUMENT 
OR 

21 BLANK 

AKR(U)-30S 

0 -30H 
-50 21AKRT-50H 

BLANK 
21 

i-- 22"-l 
1 1 00 lbs 
1770 lbs 

AKR(U)-30S 

0 -30H 
-50 

21 AKRT-50H 
AKR(U)-30H 

D -30H 
-50 

21 AKRT-50H 
AKR(U)-30S 

0 -30H 
-50 

21 AKRT-50H 

BLANK 
21 

1-22"-1 
1 270 lbs 
1 940 lbs 

INSTRUMENT INSTRUMENT 
OR 

21 BLANK 

AKR-75 

D 
35 
7 BLANK 

AKR(U)-30S 
D -30H 

-50 21 
l--- 30"---l 

1400 lbs 
2300 lbs 

INSTRUMENT 
OR 

BLANK 

42 
AKR-75 

- 100 

D 
35 
7 

f.- 30" ----l 
1 300 lbs 
2 100 lbs 

OR 
14  BLANK 

AKR-75 
- 100 

D 
35 

BLANK 

35 
f.--30" ---l 

1 300 lbs INDOOR 
2100 lbs OUTDOOR 

INSTRUMENT 
OR 

21 BLANK 

AKR(U)-305 

o -30H 
-50 

21AKRT-50H 
AKR(U)-305 

0 -30H 
-50 

21AKRT-50H 

BLANK 
21 

l--22"-l 
1 1  00 lbs INDOOR 
1770 lbs OUTDOOR 
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52 

Typical AC Switchgear Sections -
635 VAC Maximum 50/60 Hz Equipment (Continued) 

Tie Breaker Sections - AKR(U)-30S, 
AKR-30H,  AKR(U)-50, AKRT-50H 

INSTRUMENT 
OR 

BLANK 21 
FOR AKR(U) 

21 0 -30S 
-30H 

-50 AKRT-50H 
TIE AKR (U) 

21 D -3os 
-30H 

-50 AKRT-50H 
FOR AKR(U) 

2 1  D -3os 
-30H 

-50 AKRT-50H 
l+----- 22"--1 

1 270 lbs 
1 940 lbs 

FOR AKR(U) 

21 0 -30S 
-30H 

-50 AKRT-50H 
FOR AKR(U) 

2 1  0 -30S 
-30H 

-50AKRT-50H 
TIE AKR(U) 

21 0 -30S 
-30H 

-50 AKRT -SOH 
FOR AKR(U) 

21 0 -30S 
-30H 

-50 AKRT -SOH 
l--22"-l 

1 440 lbs 
2 1 1 0  lbs 

INSTRUMENT 
OR 

BLANK 21 
INSTRUMENT 

OR 
BLANK 21 

TIE AKR(U) 

21 o
-30S 
-30H 

-50 AKRT-50H 
FOR AKR(U) 

21 o
-3os 
-30H 

-50 AKRT-50H 
�22"� 

1 1 00 lbs 
1 770 lbs 

INSTRUMENT 
OR 

21 BLANK 

INSTRUMEN1 
OR 

21 BLANK 

TIE AKR(U) 

21 o
-30S 
-30H 

-50 AKRT-50H 

BLANK 
21 

l-22"� 
940 lbs 
1 6 10  lbs 

FOR AKR(U) 

21 0 -30S 
-30H 

-50 AKRT-50H 
FOR AKR(U) 

21 o
-30S 
-30H 

-50 AKRT -SOH 
TIE AKR(U) 

21 o
-3os 
-30H 

-50 AKRT-50H 

BLANK 
21 

l- 22"� 
1 270 lbs 
1 940 lbs 

Tie Breaker Sections - AKR-75 and AKR-1 00 

INSTRUMENT 
OR 

14  BLANK 
TIE 

0 
AKR-75 

7 BLANK 
FOR AKR(U) 

0 -3os 

7 BLANK 

l-- 3o" ---l 
1 400 lbs 
2300 lbs 

INSTRUMENT 
OR 

28 BLANK 

D 
AKR-75, 1 00 

35 

BLANK 
21 

l----- 30"-l 
1 300 lbs 
2 100 lbs 

INSTRUMENT 
OR 

28 BLANK 

FUSE 
ROLLOUT 

35 

BLANK 
21 

l--- 30" 
1 300 lbs 
21 00 lbs 

INSTRUMENT 
OR 

28 BLANK 

0 
AKR-75, 1 00 

35 

BLANK 

.. j .. 30" -1 
1 300 lbs 
2 1 00 lbs 

INSTRUMENT 
OR 

21 BLANK 

FOR AKR(U) 

21 o
-30S 
-30H 

-50 AKRT-50H 
TIE AKR(U) 

21 o
-30S 
-30H 

-50 AKRT-50H 

BLANK 
21 

f---22"---l 
1 1 00 lbs 
1 770 lbs 

INSTRUMENT 
OR 

1 4  BLANK 
TIE 

AKR 

D 75 
100 

35 

BLANK 

l--- 3o"---l 

1 4  BLANK 

FUSE 
ROLLOUT 

35 

1 4  
TIE AKRT 

0
-50 

21 
l---30"-1 

1 400 lbs INDOOR 
2300 lbs OUTDOOR 

1 300 lbs INDOOR 
2100 lbs OUTDOOR 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Typical DC Switchgear Sections -

300 VDC Maximum 

Auxi l iary Section 

Auxiliary section cable or bus
way entrance unit for free 
standing switchgear equip
ment (22" or 30"). No break
ers can be mounted in these 
sections. Instruments may be 
mounted in these sections. 

Main Breaker 
Sections 

INSTRUMENT 
OR 

BLANK 
28 
MAIN AKR 

0 30 50 
28 
FOR AKR 

0 30 50 
28 

INSTRUMENT 
OR 

BLANK 
28 
MAIN AKR 

0 30 
50 

28 

BLANK 

28 

� 22"--1 1--=- 22"-l 
1 1 00 lbs 940 lbs 1 770 lbs 1 6 1 0  lbs 

84 

22" !-- 30" --1 
38" 

INDOOR 1 1 70 lbs 
OUTDOOR 1 800 lbs 

INSTRUMENT 
OR 

14  BLANK 
MAIN 

AKR 
075 

7 BLANK 
FDR AKR 

0
30 

28 

INSTRUMENT 
OR 

BLANK 
28 
MAIN 

AKR 

D 75 1 00 

35 

BLANK 
21 

� 30"---J 
1 400 lbs 2300 lbs 

� 30"-J 
1300 lbs 2 100 lbs 

INSTRUMENT 
OR 

21 BLANK 

MAIN 
AKR 

0 75 1 00 

35 

BLANK 
28 

1--=30"---J 1 300 lbs INDOOR 
2100 lbs OUTDOOR 
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Typical DC Switchgear Sections -

300 VDC Maximum {Continued) 

Feeder Breaker 
Sections 

AKA 
0 30 50 

28 

AKA 
0 30 

50 
28 

AKA 
0 30 

50 
28 

f---22"-l 
1 000 lbs 
1 640 lbs 

INSTRUMENT 
OR 

BLANK 
28 

AKA 
0 30 50 

28 

AKA 
030 

50 
28 

l-----22"--l 
BOO lbs 
1470 lbs 

Tie Breaker Sections 

FOR AKA 
0 30 

50 
28 
TIE AKA 

0
30 
50 

28 
FOR AKA 

0 30 
50 

28 
l--22"--i 

1000 lbs 
1640 lbs 

INSTRUMENT 
OR 

BLANK 
28 
TIE AKA 

0
30 
50 

28 

FOR AKA 
030 

50 
28 

l--22"--l 
BOO lbs 

1470 lbs 

INSTRUMENT 
OR 

BLANK 
28 

AKA 
0

30 
50 

28 

BLANK 

28 
�22"-1 

640 lbs 
1 3 10  lbs 

FOR AKA 
0 30 

50 
28 
TIE AKA 

0
30 
50 

28 

BLANK 

28 
l--22"---1 

BOO lbs 
1 470 lbs 

INSTRUMENT INSTRUMENT INSTRUMENT 
OR OR OR 

1 4  BLANK 21 BLANK 21 BLANK 

AKA 
075 

35 

AKA 
075 

AKA 
0

100 

7 BLANK 35 35 

AKA 
0 30 BLANK BLANK 

28 28 28 

I+- 30"-----l 
1000 lbs 

I- 30"--J �30"---l 

1 900 lbs 

INSTRUMENT 
OR 

BLANK 
28 
TIE AKA 

0
30 
50 

28 

FOR AKA 
0 30 

50 
28 

900 lbs 
1 700 lbs 

INSTRUMENT 
OR 

14  BLANK 
TIE AKA 

0 75 

35 
7 BLANK 

AKA 
030 

28 
l--22"--l f---- 22"-1 BOO lbs 1000 lbs 

1 470 lbs 1 900 lbs 

900 lbs INDOOR 
1 700 lbs OUTDOOR 

INSTRUMENT 
OR 

21 BLANK 

TIE 
AKA 

01 00 

35 

BLANK 

28 
l--- 22"-1 

1 000 lbs INDOOR 
1900 lbs OUTDOOR 
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Breaker Weights 

Table 55.1 
Breaker Weights (lbs) (Add to Switchgear Section Weight) 

Type · .AKR·30$ AKR-30130H A��I:SCI� AQI;t.IQH 
Manual 70 200 210 220 

Electrical 90 205 215 225 

Table 55.2 
Fused Breaker and Fused Rol lout Weights (lbs) 
(Add to Switchgear Section Weight) 

Manual 
Electrical 1 10 

AKR-7� . 
420 

480 

AKR•100 

495 

555 

400 
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Other Dimensional Data 

I ·  22 

T 0 WHM B 
21 

1 l AMs I l vMs l 

Fig.  56.1 Typical I nstrument Panel 

22",30" --------------...-1 

Any instrument tray 
may be equipped 
with an ammeter 
and three-phase 
transfer switch. 
Lights are also 
available. 

Fig . 56.2 Typical I nstrument Tray Arrangement 

T 
REAR } 
AISLE 
SPACE 

RECOMMENDED: 48" 

MINIMUM:  WIDTH OF WIDEST L.V. UNIT 

1 
- - � - -

l---26'/2" 
� 20"+ OF TRANSFORMER 

AND HIGH LOW-VOLTAGE AKD-8 
VOLTAGE SWITCHGEAR 
SECTION 

FRONT / 
RECOMMENDED: 48" 

T 60" 
I 
20"1 f+ 

_L 

FRONT l 
AISLE 
SPACE MINIMUM: WIDTH OF WIDEST L.V. UNIT + 4" *60" DEEP UNIT ONLY. j_ Fig. 56.3 

Typical Floor 
Plan I ndoor www . 
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Floor Plans 

RECOMMENDED SPACE FOR 
SECONDARY LEADS 

1 .50 - 1-r-
-f+ f-- 2.0 

- - - - - -- -

1 l + i 
1 0.0 

31 .00 
1- � rl 2 f-

_j t 7+o'X 1 3.0 

� -'- � 
TRANSF 

3 1-- A --1 3 -

- MAXIMUM 
AVAILABLE 

� ,..... SPACE FOR 
CABLES 

0 BELOW 

-$-
- - - -- -

22 1 6.0 1 9.24 
30 24.0 27.24 
38 32.0 35.24 

R�R � lt1W 
2.0 -

- - - - - I � 
t 

9.38 
- � 

t 
9.25 

• 
3.75 

1- t 
9-r 

-

- -- -

r'\: 
I I \ ' I X 
I I ,  \ I  
L _ _  l.. .J 

--J 2 f. 
r - - - -,  
I I I I 
L _ _ _ j 

�r- B -1� 
MAXIMUM 
AVAILABLE 
SPACE FOR 
CABLES 
ABOVE 

+ 

5.75 

f.-
o r  0, 0  "-' 0  
)> l>  z ::::l 0 0  I Z  
O o  ll -n  

� OJ 0 
r -! (/) 

, 
0.62 

t 

1 1 8.0 
(FUSE D AKRU-50) 

1 1 1 .0 
(EXCE 
AKRU-

PT FUSED 
50) 

- -:J: FRONT RECOMMENDED FRONT 
AND REAR AISLE 
SPACE 48.0 

Fig. 57.1 Floor Plan and Cable Space Outdoor Equipment 
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Floor Plans (Continued) 

REMOVE PLUG 
FROM HOLE TO 
GAIN ACCESS 

SIDE VIEW 

Fig. 58.1 I ndoor Method of Anchoring 

1 .00 
REAR 
LAG SILL 

.1:135 

1 1 4 
r _. 4 1 1  1 .... RECOMMENDED SPACE FOR 

-{$- I 
SECONDARY LEADS 

j -; - -. - - - - - -�1---1-:-----r--

l t 
6 
+ 

c 

l .62 

� 

MAXIMUM AVAILABLE SPACE 
FOR CABLES 

- - - 
_ _ _ ..... -

FRONT 
- -

Fig 58.2 Floor Plan and Cable Space Indoor Sections 

� 
g 
a: 
0 J: (.) 
z A < 
ro SECTION DEPTH 
ci 
� LL. 
CI'J 
� 
� 

EqulpmeRt . �r-Dlreetlon C 
Depth-o"A" Of Leads f_: 
60" or 67" Below 17 

With Fused AKRU-50 
1 3  

Above 26 

67" or 74" Below 24 

With Fused AKRU-50 
20 

Above 33 

74" Deep Except Below 31 
27 

With AKRU-50 Above 40 
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Floor Plans (Continued) 

FRONT DOOR 

FRONT 
SUPPORT 

�------------------- 8 --------------------��· 

PROTECTED+ A =I I.--AISLE AREA INDOOR AKD-8 SWITCHGEAR 
._ ... 1_..., (45.00) ----

CHANNEL --;=.H��==:; �==!;::::;:;;�;::::==::::::: :===::lkJ��--J! 
"A" 

LINEUP 
WIDTH 

Fig 59.1 Outdoor Method of Anchoring 

PLAN VIEW AT LEVEL "A" 

,. �1\ ot 
Indoor 

SWltetflear 
60 

67 

EJ c 
Depth ot Anchor 
Outdoor EJolt 

switchgear Spacing 
1 1 1  1 04.63 

1 1 8  1 1 1 .63 

D 
Sub 
EJaq 
Depth 
1 03.25 

1 1 0.25 
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Side Views 

60. 1 0 r- 29.34 1 
F"'"'1 

• II L _ J  ' -®1 I - -� I 9.62 

L�� 
5.23 1 .- �_I J � 

;-----

30 30 
J BREAKER BUS AND � 1 

COMPT CABLE 

I 3 +- COMPT � 14"- 1  

b MAX. EXT. OF 
INSTRUMENTATION � 

ON FRONT 92 
OF SECTION. .J , � � 1 03 

C::::: 
F � 

0 lb FRONT "' J , 

� 
DOOR C:::: ;;;;;;;-LATCH" 

�.J lJ , 
BASE 
LINE � � l if I 1 

1 -"" 1 4 60 -l:r 65 

Fig. 60.1 Typical Side View (I ndoor) For Al l Except AKRU-50 Fused Breakers 

60 

� 
� 
w 
...J I- CO  C/) c:t:  W > 

:c o � ::!:  
:c w 
a: 'F  w z > 0 
o z 

97 
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Side Views (Continued) 

-.----'1"'11 .. 

:�----- 67. 1 0 _____ __....__ 29.34 1 

29.44 37 30 
BREAKER BUS AND 

COMPT CABLE 

MAX. EXT. OF 
COMPT 

INSTRUMENTATION c::::: 
ON FRONT 

OF SECTION. 
.J 
, 

1 03 

FRONT 

DOOR 
LATCH 

BASE 
LINE 

� 

• 
9.62-

92 f-a: <( a. 
UJ 
...J co 

b) � UJ UJ > :X: 0 £2 � :X: UJ 
a: a: 
UJ z 
6 0 z 

97 

67 �IJ-
72 

Fig . 61 .1 Typical Side View (I ndoor) for AKRU-50 Fused Breakers 
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Side Views (Continued) 

ROOF� 
RO� 

TOP BOX PRESENT 
FOR LEADS ABOVE ONLY 

� 
-, 

�� L _ .J  
--.$� d l ... r-3.5 

1 1 2  

3.5- 43 

r-

� I I I � i I+ 
2.31 

FROC 
FLOOR 

BASE � LINE"\.. 
LINE "'-... l'"lJ 

I 
<� 
l 

92 

[ 

30 

[ 

BREAKER 
COMPT 

95.75 

II 
. �  

4.12_j 

1 18 
1 1 1  

INCLUDES ROOF OVERHANG 
FRONT AND REAR 

30 

BUS AND 
CABLE 
COMPT 

Fig. 62.1 Typical Side View (Outdoor) For All Except AKRU-50 Fused Breakers 

[_ 

� 

f-+ r- 3 5  

f+-4.5 
1 1 2  

1-

n 
,_ h 

2.31 

J 
"JI 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Side Views (Continued) 

ROOF CAP 
ROOF 

TOP BOX PRESENT 
FOR LEADS ABOVE ONLY 

� � � -, b, 5.� 

$ 
l f4-1- 3.5 

1 1 2  

3.5 -+ 

,...... � 
� � 

2.31 

( 
FRONT 

BASE 1 
LINE 

X � 

10"0"1 
L _ .J  

d 

43 

FLOOR 
LINE 

"' 

I 
-� l 

92 

37 

BREAKER 
COMPT 

95.75 

[ 

r 
ll 

4.1 2� 
c::::!J 

1 25 

1 1 8  

INCLUDES ROOF OVERHANG 
FRONT AND REAR 

Fig . 63 .1 Typical Side View (Outdoor) For AKRU-50 Fused Breakers 

r-

� r3 5  

30 1--- 4.5 

t-� 
BUS AND 1.- 2.31 CABLE r-
COMPT 

r 
c 

1 1 2 
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Side Views {Continued) 

I 1-o!·f------- c ---�
-

-

----

D

-
-

----�� 

�FRONT -
--+i 

POSITION �REAR 

BUSWAY 
BUSWAY POSITI�ON l

r

1 1 .�� 
- - -

1 .82++------+-1 1 . 1 8  - E  

. :- -
-

-- -,..---- r.==5J::J L - - =-+=-- - L  j21::::==5f::J - - �

I 
- - -==- -�•---+-----lL-...;:--

u 

B �R�E�A�R�------------� .-----------
COMPT 

A SECTION 
.-.---------------

DEPTH 

PARTIAL SIDE VIEW 

·: A . B 
• • . : . iO : .: : : · : ·  . ···· : · ::  : • t : .:: ·:� . .; .. : :. : .. .• •• I!· .• 

60 
30.00 22.50 9.50 3.91 

67 

67 
37.00 29.50 1 6.50 1 0.91 

74 

74 44.00 36.50 23.50 1 7.91 

a: < w a: 92.88 

92.00 

TO 
BOTTOM 

OF SECTION 

Fig. 64.1 I ndoor Top-Connected Armor-Ciadeii Busway ( Front Position Busway Is Preferred Location) 
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Side Views (Continued) 

I 
r-

. A • e .. .. .�: . ,  
60 - 30.00 22.50 9.50 
67 

67 - 37.00 29.50 1 6.50 
74 

74 44.00 36.50 23.50 

B 

--�,A. ! I I 
'-= ..... 

I 
�FRONT 

POSITION 
BUSWAY 

A 
SECTION 
DEPTH 

REAR 
COMPT 

I n  - --�,_.::tz I I 
'---- - -+--- J 

I 
�REAR 

POSITION 
BUSWAY 

D 

c 

PARTIAL SIDE VIEW 

TO 
TOP OF 

SECTION 

-- REAR 

1 .oo--

l}too 

D 
\ 
BASE 

OF 
SW'G'R 

Fig. 65.1 Indoor Bottom-Connected Armor-Ciad 'J Busway (Front Position Busway Is  Preferred Location) 
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Side Views (Continued) 

--

I 
I 

A 8 c 
60 - 30.00 21 .50 
67 

67 
f--- 37.00 28.50 

74 

74 44.00 35.50 

��------- c  I 
�FRONT 

I POSITION BUSWAY 

r-''t---., I I 

t"""�,_E
_
A
_
R 

___ D 

I POSITION 
1"- --�U��AY 
I I �  I 

� I  I ' 7  '"'if"* '  ' 47  

B REAR 
COMPT 

A SECTION 
DEPTH 

D 
PARTIAL SIDE VIEW 

1 2.50 

1 9.50 

c 
1 .00-+ FJ 

REAR 

92.00 

TO 
BOTTOM 

OF SECTION 

Fig.  66.1 I ndoor Top-Connected DNSP Busway (Front Position Busway Is Preferred Location) 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Side Views (Continued) 

__J_ 

l=; � 
.... 

\. A 

A 8 

1 1 1 .00 60.00 

1 1 8.00 67.00 

14 27.00 
�FRONT 

POSITION 
BUSWAY 

r--14.00 -
I �REAR 

I POSITION 
BUSWAY 

�-�-- ..., r-- . ...., 

l I I : I 

l .,__ 
I 

i � 
I I 

-� 

0 P=� 
� 

REAR 
- .... �..-

INDOOR 4% 
8 

DEPTH 
...... 

SIDE VIEW 

• 

1 1 2. 00 

' 

TO 
GROUND 

LINE 

Fig .  67.1 Outdoor Top-Connected Armor-Clad® 
Busway (Front Position Busway Is Prefe

rred Location} 
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Side Views (Continued) 

l J 

\- 26.00 

�FRONT 
POSITION 
BUSWAY 

I r 
1 

u 
��-------------------1 

-

B 
INDOOR 
DEPTH 

��----------------------- A 

A 8 
SIDE VIEW 

111.00 60.00 

Fig .  68.1 Outdoor Top-Connected DNSP Busway 
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Guide Form Specifications 

Rating 

The Type AKD-8 Low Voltage 
Power Circuit Breaker Switch-
gear shall be rated [ ] 
volts, 3-phase, [3-wire] [4-wire 
with 50% neutral] [4-wire with 
100% neutral], [50] [60] Hertz. 

Enclosure 

The switchgear shall be fur
nished with an [indoor NEMA 
I] [outdoor NEMA 3R] 
enclosure. 

General 
The switchgear shall be com
pletely factory assembled and 
metal enclosed consisting of 
functionally compartmentalized 
units for the removable power 
circuit breaker elements. The 
switchgear structure and 
breaker shall be the product of 
a single manufacturer. 

Standards 
Equipment will be designed, 
manufactured, and tested in 
accordance with ANSI-C37.20 
and NEMA SG-5 switchgear 
standards and listed by Under
writer's Laboratories, Inc. Low 
Voltage Power Circuit Break
ers shall conform to ANSI
C37.13 and NEMA SG-3 stan
dards and UL listed [labeled 
where possible]. 

Uti l ity Metering 
A utility metering compartment 
shall be supplied to meet the 
requirements of [ ]. 

Service Entrance 

Service Entrance shall comply 
with U.L. Service Entrance re
quirements which include ser
vice entrance label, incoming 
line isolation barriers, and neu
tral connection to switchgear 
ground. 

I ncoming L ine Section 

Incoming Line Section shall be 
[3W] [4W], [800A] [1600A] 

[2000A] [3200A] [4000A] 
[Main Cable Connection] [ # 
and Size/Phase] 
[Size Conductor] 
[Copper] [Aluminum] 
Mechanical Lugs [Standard] 
[Compression Lugs] 
[Transition to GE Transformer] 
[Busway Connection which will 
include cutout in switchgear, 
bus riser or other internal con
nections, and phase collected 
type switchgear bus-stub]. 

Main Metering 
Provide [[hinged instrument 
panel for] main metering in the 
top of [ ] compartment. 
The meter panel shall be 
hinged. [A second hinged pan
el shall be located behind the 
hinged instrument door and 
shall contain .] The in-
strument panel shall contain 
the following devices: 

[Ammeter Switchboard 
Type, 1 %  ANSI Accuracy, 250° 
Scale] 

[Voltmeter Switchboard 
Type, 1 %  ANSI Accuracy, 250° 
Scale ANSI C39.1] 

[Ammeter Switch] 
[Voltmeter Switch] [3W] 

[4W] 
[Wattmeter] 
[Varmeter] 
[Power Factor Meter] 
[Watthour Meter] [2] [2%] 

[3] [Element] [With Demand 
Register] 

[Test-Disconnects Semi
Flush Mounted] 

[3 Ground Detection Lamps, 
Pushbuttons, Transformers 
480 - 120V] 

[Test Block and Plug] [PK-2] 
[Other] [Current] [Voltage] 

[Alarm] [Bell] [Horn] Mount
ed on Switchgear 

[Potential Transformers with 
Primary Fuses] [2] [3] 

[Current Transformer to 
5A] 

[Transducer] [Current] [Volt
age] [Watts] [Vars] 

[Pilot Light] 
[Breaker Control Switch]], 

or 

provide [an Epic MicroVersa
Trip™ system for an integrated 
electronic control and pro
t.ecti

.
on package. Refer to pub

lication GET-6963 for guide 
form specifications]. 

Structure 
The structure shall be listed 
under UL-1558 and be labeled 
where possible. All live com
ponents shall be contained in 
a grounded metal enclosure 
92" high and [60] [67] [74] 
[81] inches deep of 1 1 -gauge 
modular designed steel frame 
with removable plates. Individ
ual vertical sections 22" and 
30" [other] wide shall be con
structed of bolted steel 
frames. Each breaker com
partment shall be isolated 
completely from other breaker 
compartments by grounded 
metal barriers. Breaker com
partment doors shall be fur
nished without ventilation slots 
and the door shall remain 
closed when racking the 
breaker to any of its three po
sitions: disconnected, test, 
connected. Barriers shall iso
late the breaker compartment 
from the bus bar system. 

The switchgear shall be ar
ranged for [close coupling to 
the transformer secondary 
through a transition compart
ment] [connection to the sup
ply source by cable] [connec
tion to the supply source by 
busway] [UL service entrance 
label] [incoming line isolation] 
[side barriers between sec
tion]. 

[Pull box shall be supplied 
the width and depth of cable 
compartment] [15] [22] [29] 
[ ] inches high to include 
screw cover plates]. 

[Cable supports for each 
vertical section shall be pro
vided]. [Provide drip-proof roof 
for the indoor equipment). 
(Note: LEADS out below only 
and no integral breaker lifting 
device]. 

[Integral breaker lifting de
vice shall be rail mounted on 

top of equipment, hand oper
ated and movable.] 

[Bolted covers] [Hinged rear 
covers, which can be bolted 
closed,] shall be provided for 
each cable compartment. A 
front hinged door shall be pro
vided for each breaker and 
metering compartment. 

[Space heaters shall be pro
vided in each vertical section]. 
(250W @ 120V-U.L.) [250W @ 
120V (1000W/240V @ 
120V-Non-U.L.)]. 

Paint shall be light gray [ep
oxy electrodeposition] ANSI 
61 . [Paint process shall meet 
paint configuration tests to in
sure adequacy of finishes to 
inhibit the buildup of rust on 
ferrous metal materials used 
for enclosures] [Paint qual
ification test shall be per UL-
1558 and ANSI C37.20]. 

[Auxiliary] [transition] sec
tion[s] shall be supplied and 
shall be equipped with [de
vices as shown on the plans] 
[auxiliary relays] [fuse cutouts 
(open - NEG fuses, enclosed 
- CLF fuses)] [potential 
transformers] [control power 
transformer] [compartment(s)] .  
The section shall have hinged 
doors over each compartment. 

Provide a rear cable and 
terminal compartment for ca
ble installation and termi
nation. The cable bending 
space shall meet the re
quirements of the National 
Electrical Code. 

Outdoor Switchgear 
Outdoor switchgear shall be 
similar to indoor, except that it 
shall be fully weatherproof, 
housed in a factory assembled 
outdoor enclosure, have lifting 
plates at the base of the 
structure, hinged aisle doors 
with rubber gaskets and pad
locking provisions, asphalt 
base undercoating on the ex
terior bottom, interior light[s], 
space heater per vertical sec
tion, outlets, and light switch 
and space heater switch. [Pro
vide walk-in enclosure to in-
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Guide Form Specifications 
(Continued) 

elude front aisle space for 
breaker maintenance and in
spection running the full length 
of the equipment, sloping roof, 
rear bolted hinged doors, 
breaker lifting device, and stor
age provision for the hoist op
erating crank] [hinged rear 
doors gasketed with lockable 
T-handles and three point 
catch]. Provide wire mesh 
over louvers and rodent 
guards [thermostat] [humidi
stat] [control power (local 
kVA), (remote)]. 

Bus Bars 

Main bus and riser bus will be 
fully isolated from the breaker, 
instrument and auxiliary com
partments. The bus bar mate
rial shall be [bolted] [welded] 
aluminum at the connections 
between the vertical bus and 
horizontal bus, and welded at 
the point of connection on the 
vertical bus where the bus 
bars supply power to the cir
cuit breaker compartments. All 
bolted joints for bus, intercon
nections and external connec
tions to the equipment shall 
be [tin or silver plated alumi
num] [bolted copper with ring 
silver plating at the bolt joint]. 
The bus shall be arranged to 
permit future additions. 

The vertical bus shall be 
held rigid in a support struc
ture of short-circuit resistant 
molded g lass reinforced poly
ester base and shall provide 
solid insulation between adja
cent vertical phase buses. 

[Provide a barrier system that 
fully insulates and isolates 
each phase of the main and 
vertical busbars from one an
other and from the cable area 
so that no live connections 
are accessible in the rear of 
each section except the 
breaker load side connections. 
Accessibility to joints shall be 
provided by replaceable 
covers] . 

The horizontal and vertical 
bus [shall be barriered to pro
tect against accidental contact 

by people or foreign objects] 
[and to inhibit the spread of 
arcing faults] [shall be insu
lated/isolated to protect 
against spread of arcing faults 
and accidental contact by 
people or foreign objects] 
[shall be phased isolated in 
the rear of the section]. [The 
vertical buses shall be phase 
isolated and insulated from 
themselves and the main bus
es] [by glass reinforced poly
ester solid insulation between 
vertical phases buses and flat 
polyester sheets over the rear 
surface providing an envelope 
of insulation]. [The main hori
zontal buses shall be phase 
isolated and insulated from 
each other and from the de
vice load lugs] [by means of a 
fluidized epoxy coating and a 
noryl insulated cover with re
movable molded glass polyes
ter joint covers]. 

The continuous current rat
ing of the non-tapered bus will 
be determined by temperature 
rise as limited by ANSI stan
dards and will be demon
strated by design tests. If a 
[main circuit breaker] [bus tie 
circuit breaker] [incoming bus 
duct] is provided, the con
tinuous rating of the bus will 
be equivalent to the frame 
size rating of the [main break
er] [bus tie breaker] [incoming 
bus duct]. All run-ins and run
backs shall be rated to carry 
the full frame size continuous 
current rating of the breakers 
to which they are connected. 
In addition, breaker runbacks 
shall be [epoxy insulated] 
[copper], [aluminum]. 

Breaker primary connections 
shall be copper-to-copper. 

The bus bars of the main 
bus will be braced to with
stand mechanical forces exert
ed during a short circuit of 
[50,000] [100,000] [150,000] 
[200,000] amperes RMS sym
metrical. Other buswork will be 
braced to withstand mechan
ical forces exerted during a 
short circuit equivalent to the 
maximum interrupting capacity 
of the associated circuit break-

ers, or the maximum let
through current in the case of 
the load size of a fused circuit 
breaker. 

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

Breaker Compartment 

Each low voltage power circuit 
breaker will be mounted in an 
individual grounded metal bar
riered compartment [at the 
top, bottom, front and sides 
and with flame retardant, arc 
track resistant glass reinforced 
polyester base barrier at the 
rear]. Each compartment shall 
be equipped with draw-out 
rails, stationary breaker con
tacts, interlocks, and neces
sary control and indicating 
devices. 

The draw-out mechanism 
shall retain the removable ele
ment in the connected posi
tion and shall overcome the 
mechanical resistance of mak
ing and breaking the contacts 
of the self coupling primary 
and secondary disconnecting 
contacts. Positive mechanical 
interlocks shall prevent the 
breaker from being racked in 
or out unless the breaker is 
tripped, and shall prevent the 
breaker from being closed 
while it is being racked in or 
out. The circuit breaker cannot 
be closed except in the con
nected, test, or disconnected 
position. 

The draw-out mechanism 
shall provide for four distinct 
positions of the circuit breaker: 
connected, test, disconnected, 
and withdrawn. The mecha
nism shall be capable of being 
operated without opening the 
door over the circuit breaker 
[for test and disconnect posi
tion] and an indicator shall be 
provided to show the position 
of the circuit breaker. [Breaker 

doors shall be provided with
out ventilation slots]. 

Padlocking provisions on 
the rackout rails shall permit 
locking the breaker in either 
the test or disconnected 
position. 

Grounding of the breaker 
frame to the steel frame shall 
be maintained throughout the 
travel of the draw-out 
mechanism. 

Provide [position switch with 
[1 ] [2] [3] a/b contacts]. 

Compartment doors shall be 
capable of being padlocked. 

Shutters shall be supplied to 
cover breaker primary line and 
load disconnects when the 
breaker [and fuse carriage] is 
removed from its compartment 
on main [and tie] breakers 
compartments of double end
ed substations [dual fed. 
switchgear] [and all feeder 
breakers]. 

The breaker compartment 
shall be equipped with [amme
ter] [ammeter selector switch] 
[illuminated annunciator panel 
to indicate] [overload and 
short circuit] [timing light] 
[ground fault] [pilot light for 
breaker open] [pilot light for 
breaker closed]. Compartment 
instrumentation shall be 
mounted on the front of the 
switchgear compartment. 
[Control circuitry and feeder 
metering] [all breaker close 
and trip fuses, indicating lights, 
illuminated annunciator panel, 
rotary phase selector switch, 
and ammeter shall be ac
cessible for routine mainte
nance from the front of the 
switchgear] [without opening 
associated breaker cubicle 
door] [by a slide-out in
strument tray mounted above 
its associated breaker elimi
nating cross-hinge wiring]. 

Each breaker cubicle shall 
be designed so that only the 
breaker frame for which the 
cubicle was designed can be 
inserted. 

When specified for future 
breakers, the compartment 
shall be completely equipped 
for the future addition of a www . 
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Guide Form Specifications 
(Continued) 

power circuit breaker element 
including all specified electrical 
connections. A metal barrier 
shall be bolted across the 
face of the compartment, and 
the opening in the breaker 
compartment door shall be 
closed. 

[When three phase four wire 
ground fault is required, the 
neutral sensor shall be 
equipped with a shorting 
means]. 

Circuit Breakers 

Power circuit Breakers shall 
conform to ANSI-C37.13, 
-C37.16 and NEMA SG-3. 
Each breaker element will 
consist of a three-pole electri
cally and mechanically trip free 
power circuit breaker with self
aligning primary and second
ary disconnecting contacts, in
tegral solid state over-current 
trip programmer, arc quench
ers, manual or electrical 
stored-energy closing mecha
nism, position indicator, and 
equipped for mounting on the 
drawout mechanism in the cir
cuit breaker compartment. 

Manual or electrical closing 
mechanisms shall employ the 
stored energy principle by in
terposing an energy storage 
spring between the operator 
and the breaker contacts. This 
spring provides constant clos
ing speed not influenced by 
the operator or control power 
voltage level. 

Manually operated breakers 
shall have front mounted han
dles for charging the closing 
springs. Closing the breakers 
shall be accomplished by de
pressing a mechanical close 
button the breaker escutcheon 
or by operating the breaker 
handle. Opening of the break
er shall be accomplished by 
depressing a mechanical trip 
button located on the breaker 
escutcheon. 

Electrically operated breaker 
shall utilize a motor or sole
noid to automatically charge 
the closing springs. An electri
cal [close push button] [shall 

be mounted on the breaker 
escutcheon] [and a] [close 
signal shall be remoted]. 
Opening of the breakers [shall 
be accomplished by a me
chanical trip button located on 
the breaker escutcheon] [and] 
[or] [shall be accomplished by 
shunt trip device mounted on 
the breaker and activated re
motely]. A manual charging 
handle shall be provided. 

A maintenance handle shall 
be provided for the slow-clos
ing motion required for contact 
adjustment procedures. 

Fused Breakers Only 
Fused power circuit breakers 
shall conform to ANSI C37.13 
and NEMA SG-3. Circuit 
breakers equipped with current 
limiting fuses, integrally or sep
arately mounted and coordi
nated with trip devices, so that 
faults within the rating of the 
circuit breaker will be inter
rupted by the breaker itself, 
while faults in excess of the 
breaker rating will be inter
rupted by the fuses. 

Separately mounted fuses 
shall be mounted inside a 
drawout carriage similar to that 
used for the breaker. A hinged 
panel made of perforated steel 
shall be positioned in front of 
the fuses so that they cannot 
be reached if the compart
ment door is opened. The per
forated steel shall be so inter
locked to prevent it from being 
swung open unless the fuse 
rollout is fully withdrawn. A key 
interlock system shall be in
stalled in the associated 
breaker compartment and fuse 
rollout compartment so as to 
keep the fuse rollout carriage 
in the connected or discon
nected position unless the 
breaker associated with it is 
locked open. [The fuse rollout 
carriage compartment shall be 
equipped with shutters to cov
er the line and load discon
nects when the carriage is re
moved from its compartment]. 
A rejection feature shall be fur
nished so that only the correct 

carriage can be inserted in a 
compartment. 

Fused breakers shall be 
equipped with open fuse lock
out device and indicator to 
protect against single phase 
and prevent reclosing until 
lockout device is reset. 

Circuit breakers shall be 
equipped with solid state self 
powered trip devices which 
shall include protective pro
grammers, flux-shift trip de
vice, and current sensors. 

The protective programmers 
shall be a micro-electronic 
processor which is automatic 
and self-contained and re
quires no external relaying, 
power supply, nor accessories. 
Its printed circuit cards shall 
resist moisture absorption, fun
gus growth, and signal leak
age, and shall have [gold-plat
ed contacts] [for] highly 
reliable fixed-point program
mable controls with repetitive 
accuracy and precise unit set
tings. All electronics shall be 
housed within a metallic en
closure to protect against 
high-fault interruption arcs, 
magnetic interference, dust 
and other contaminants. 

Current sensors shall be 
mounted on the breaker frame 
[and shall be constructed of 
molded epoxy] [to protect 
against damage and moisture]. 
The sensors shall be fixed. 
[For four-wire ground fault, a 
fourth current sensor shall be 
mounted near the neutral bar 
in the cable compartment and 
shall be constructed similar to 
the phase overcurrent sen
sors]. [Ground fault function 
shall contain a memory circuit 
which integrates arcing fault 
current with time essentially 
summing intermittent ground
current spikes]. 

Breakers 
The quantity, type, and ac
cessories of the low voltage 
power circuit breakers shall be 
(see table next page): 
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Guide Form Specifications 
{Continued) 

Low Voltage Power Circuit Breaker Selection Table 
Item Main 

Continuous Current Rating: 
BOOA 

1 600A 
2000A 
3200A 
4000A 

Integral Fused Breaker: 
Fused Breaker with Separate Roll-Out Fuse Carriage: 

Interrupting Rating, rms: 
30kA 
42kA 
50kA 
65kA 
85kA 

1 30kA 
200kA 

Manually Operated 
Electric Close, Voltage 
Electric Trip, Voltage 

Trip Characteristics 
Adjustable: 

Current Setting 
Long-Time Delay 
Long-Time Pick-Up Light 
Short-Time Pick-Up 
Short-Time Delay, 12T In or Out 
Instantaneous 
High Range Instantaneous (with short-time function) 
Switchable Instantaneous/Ground Fault 
Ground Fault Pick-Up & Delay, 12T In or Out 
3-Wire 
4-Wire 

Zone Selective I nterlock 
Short-time & Ground Fault 
Ground Fault Only 

Trip Indication Targets 
Overload 
Short Circuit 
Ground Fault 

Shunt Trip, Voltage 

Current Sensors 
Fixed Rating 

Rating Plug Rating 

Undervoltage 
Instantaneous 
Time Delay 

Capacitor Trip 

Bell Alarm Contacts [with lockout] 

Electric Lockout 

Operations Counter 

Auxiliary Switches [4] [ 1 0] 

Mechanical Cable Terminals 
[standard] [compression terminals] for load cables. 

Epic MicroVersaTrip™ System: 
Standard 
RS232 Port 
RS232 Port on Phone Modem 
Discrete Input Terminals 

Tie Feeders 
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Guide Form Specifications 
{Continued) 

Devices 
Switchgear will include all pro
tective devices and equipment 
as listed on drawings with 
necessary interconnections, 
instrumentation and control 
wiring. 

Wiring 
Control wiring shall be #14 
type SIS [ #12SIS], enclosed 
in top and vertical [metal] wir
ing troughs and front-to-rear 
[insulating material] wiring 
troughs, necessary fuse 
blocks and terminal blocks 
within the switchgear will be 
furnished when required. All 
groups of control wires for in
terconnection within or leaving 
the switchgear will be provided 
with terminal blocks in a metal 
enclosed steel wiring trough 
mounted in the rear cable 
compartment, easily ac
cessible, away from the run
backs and cable terminals, 
and with a bolted steel cover 
over the terminal blocks. 

Control wires shall be pro
vided with suitable numbering 
strips when leaving switch
gear. [Control wire markers 
shall be marked with origin/ 
destination]. 

Interconnection control wir
ing across shipping splits shall 
be accomplished by terminal 
blocks in the control wiring 
trough on top of the 
equipment. 

Ground Bus 
A [copper (800A- Y.'' X 3") 
(1600A 2-%" X 3")] [aluminum 
(800A %" X 3") (1600A 2-%" 
X 3")] ground bus will be fur
nished and will be secured to 
each vertical section structure. 
It will extend the entire length 
of the switchgear and will be 
equipped with a 4/0 terminal 
for connection to purchaser's 
ground system. A lug strap 
shall be provided for each ver
tical feeder section. 

Hand l ing 
Switchgear will be provided 
with adequate lifting means 
and shall be capable of being 
rolled or moved into installa
tion position and bolted direct
ly to the floor without the use 
of floor sills. 

Tie Breaker Control 
Automatic throw-over control 
equipment with [single-phase] 
[three-phase] undervoltage 
sensing for automatic transfer 
to the emergency source tie 
breaker and [manual] [auto
matic] return to the normal 
power source. [Timers 1 .5-15 
sec.] [Timers 3-30 min.] [other 
sensing devices]. 

Control power automatic 
throw-over equipment to trans
fer the control bus from one 
control power source to an
other when one is de
energized. 

Miscel laneous 
[ ] Portable Breaker Lifting 

Device 
[ ] Portable Static Full Func

tion Test set to check the 
time current characteris
tics of the programmer at 
an infinite number of 
points along its curves, 
programmer circuitry, cur
rent sensor continuity, 
and flux shifter. 

Prints 
Provide outlines and elemen
tary connection diagrams for 
approval and final record. 
Connection diagrams will be 
provided for final record. 
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Standards and References 

U nderwriters' Laboratories, I nc.  

UL1558, Metal-enclosed low-voltage power circuit breaker 
switchgear. Order from UL Publications Stock, 333 Pfingsten 
Road, Northbrook, IL 60062. 
National Electrical Manufacturers Association (NEMA) 
SG-5, - Power switchgear assemblies; SG-3, low-voltage power 
circuit breakers. Order from NEMA Publications, 155 East 44th 
Street, New York, New York 10017. 

American National Standards I nstitute 

ANSI-C37.20.1 - Metal-enclosed low voltage power circuit 
breaker switchgear. 
ANSI-C37.51 - Conformance testing of metal-enclosed low-volt
age AC power circuit breaker switchgear assemblies. 
ANSI-C37.13 - Low-voltage AC power circuit breakers used in 
enclosures. 
ANSI-C37.50 - Test procedure for low-voltage AC power circuit 
breakers used in enclosures. 
ANSI-C37.16 - Preferred ratings, related requirements and ap
plication. Recommendations for low-voltage power circuit break
ers and AC power circuit protectors. 
Order from Sales Department, American National Standards In
stitute, 1430 Broadway, New York, New York 10018. 

National Electrical Code (N EC) 

1 984 Issue. Order from National Fire Protection Association, Bat
terymarch Park, Quincy, Massachusetts 02269 
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Other Appropriate 
Publications 

Technical Bul letins 

GEA-1 1 3 15  AKR-30S, ARKU-30S Low Voltage Power Circuit Breakers 
GET-621 8  Type AKR Low Voltage Power Circuit Breakers 
GET-6963 The Epic MicroVersaTrip™ System 

General I nstallation and Maintenance 

GEH-4674 AKD-8 Low Voltage Switchgear 
GEH-50 19  AKR-30S, AKRU-30S 
GEK-64459 AKR-30/50/T50 
GEK-64460 AKR-75/100 

Instal lation and Operating Instructions 

GEI-86150 AKR-30/50/T50 
GEI-861 51 AKR-75/1 00 
GEI-86157 EC-1 /1 B/2A Trip Devices 

Renewal Parts Bu l letins 

GEF-4527 AKR-30/50/T50 
GEF-4552 AKR-75/1 00 
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