C Spectra Series”PowerPanelbo@




IN-OPTION DESIGN CUTS CQST
,/

BENEFITS ACROSS
For the distripufde The

panelboard’s modulai\dgstgn dra-
matically reducgs t@mber of
stock-keepin x nd simplifies
configurati rdering. All to
better compet€W the quick-ship,
short-cycle market.

For the contractor. Simple
o ion and fewer parts mean
faster d€livery, quicker installation,

versized gutters mean easier
Iring.

For the consulting engi-
neer. Superior connections offer high
performance and ensure reliability
you can depend on. Universal system
fits wide application range. Modular
components offer easy adaptation.

For the end user. Fewer
components mean easier maintain-
ability. Superior connections ensure
greater reliability. Panel modularity
means speedy change-outs and maxi-
mum panel uptime.
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GE’s new Spectra Seriwer
S

Panelboard can mee
application youn

outany
It’s so versa-

that make Spe®ra Series Power Panel-
boards so spgcial:

itches, main breakers, or branch-
1sible switches on the same interior.
Additionally, fusible and breaker

devicescanbe mixed mthe same panel.

® Unique bolt-down, pressure-locking
connectors assure fast, confident
mounting of breakersjand switches
to the bus bars.

W Easier to maintain and reconfigure.
Field changes can be thade in
minutes —minimizing panelboard
downtime.

® Because of its unique ¢lesign and pre-
engineered speciﬁcat' ns, all com-
ponents are UL Listed —whether
factory-installed or field-assembled.




Spectra Series ™
‘ Lighting Panelboard
Spectra Series™ (formerly A-Series®
Item [ 4 Power Panelboard Panelboard)

Maximum L 600 Vac 480Y/277 Vac
Voltage 250 Vdc 240 Vac
e T

— Fusible Switch 30A-1200A -

—Breaker 15A-1200A 15A-225A
N Ed NEMA 1 NEMA 1
nclosures NEMA 3R/12 NEMA SR/12




MODULAR BUILDING BLOCK APPROACH

General Electric has designed a universal bus bar interior
foruse in all Spectra Series™ Power Panelboards and
group-mounted switchboards. One style interior fits all
applications.

The interior is the basic building block, designed for
use with either fusible switches or molded case circuit
breakers, or both. In addition, any main device (lugs only,
fusible switch, or circuit breaker) can be installed in the
factoryor at the construction site.

Interior mounting holes at four cor-
ners for ease of installation onto
studs in box.

Mounting support brackets
between bus support rails and
mountingrails.

Mounting rails (2) with means for
positioning, engaging and ground-
ing pressure-locking connections.

Interior cross-member supports
Double-insulated sy for mountingrailsand bus support
ing of bus supportas rails.
molded, glass-filled polye
insulation and insulating tube
over high-strength steel bolts
spaced on seven-inch c8hters Isolated bus support rails (2).
prevent bus DRgs from distorting
durings iZ8ki t conditions.

Ay,

Silver-plated vertical bus bars.
Aluminum with copper option.



L 4

This modularity is possible because the interior is designed The vertical design of, xaximizes convective

to accept the spring-reinforced jaws with pressure-locked heat transfer. The bus bar | ystem provides short-

connections. The jaws and connections are an integral part circuit protection, 600-v (without having to

of the main and branch modules. add baffles), and elimigates¥he need for any additional
Theinterior is fully rated; therefore, large amperage insulation.

devices can be installed at either the top or bottom of the

interior.

;
Main modules include lugs only (mechanical shawn, compression
optional), fusible switch, units or molded case circuit breakers.
Circuit breaker modules accept standard off-the-shelf GE breakers for

single- or double-branch mounting without any madifications,
assuring praper phase arrangement.

Branch fusible modules can be single-(all) or double-(through 200
amp) mounted, two- or three-pole.



Component Modules

CONSTRUCTION

The universal interior has made possible a new family of
modular components that provide the flexibility unique to
the Spectra Series product line. By combining bolt-on con-
struction, modular assembly, and pressure-locked connec-
tions to the interior —maintenance and tests are easier and
faster.

This innovative design approach also facilitates field
reconfiguration. A main lug panel can be converted to a
main breaker panel. Branch fusible units can be removed
and circuit breaker units substituted.

All of the precise, time-consuming maintenance and test require-
ments to upgrade or change the devices can be done on a workbench.

breaker module can
be re-energized (after fi with proper filler plate) while the
moduleand its devicesare i
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When all of the bolted connections on the switch units or circuit

breakers are tightened, the panel is shut down for a few minutes, the

module s reinserted, the locked pressure connections are engaged, -~
and the panel's power is turned back on.



Fusible switch and circuit breaker modules each consist
of two assemblies: the protective device (fusible switch
unit or molded case circuit breaker) and a connecting
mechanism.

The connecting mechanisms are the intermediate
electrical/mechanical connections between the protective
device and the bus structure in the interior. There are two
distinct designs. The fusible connecting mechanism switch
is in the same housing as the fusible switchunit. The
molded case circuit breaker connecting mechanism is sep-
arate fromthe breakers and is designed to accept standard
GE circuit breakers.

Both types contain spring-reinforced jaws, housed in
insulation, for engaging the bus bars. The jaws are bolted
to copper bars within the mechanism. The fusible switch
unit (or the breaker) is, in turn, bolted to these bars.

ENGAGING FUSIBLE MODULE

Handle (gpe each sﬁe) Locking latches

Spring-loaded locking device

>
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A positive, self-aligni \-Ioaded locking device

is bolted to each side of t rng module. This mecha-
nism springs into place; cking latches are thus
positively engaged i%ior mounting rails.

To prevent upaytw#ed personnel from accidentally
releasing the log&ed pMBssure connections, the handles are
bolted to eagiugi the module.

%aker mounting module has provisions

breaker ratings in place, and barriers to
ases away from line terminals of opposite

types of connector-mounting modules are

Spring-reinforced jaws

Vertical bus bars



Component Modules

BRANCH MODULES

Spectra Series™ Branch Modules include both fusible
switch units and molded case circuit breakers. All circuit
breaker and fusible switch modules (through 600 Amp)
utilize a positive, spring-loaded locking device. To facilitate
installation of the heavier 800 amp and 1200 amp fusible
switch modules, bolted bus bar connections are used in
lieu of the spring-loaded locking device.

All Spectra Series fusible switch units are quick-
make, quick-break. The powerful mechanisms are over-
center types. When operated, stored energy opens the
blades quickly, interrupting the circuit. Contacts and blades
are self-aligning and spring-reinforced. The design of the
switch takes advantage of the magnetic forces during
short-circuit to prevent popping of the contacts while the
fuse clears the circuit.

The 30 amp through 200 amp switches are doubl

break designs thatallow internal and external visibl
proof of contact separation. The blades of the switch are

mounted in a single rotor to insure simultaneous m%

Switch handle —comfortable
thermoplastic handle grip

Standard copper/aluminum
mechanical lugs. Compression
lugs are optional.
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operation. The 100 amp through Xdesigns have
t

two blades per pole, a feature heavy-duty safety
switch. The bright red handghig.is ighily visible. Fuse
pullers are a standard feagyre.

The 400 amp thr amp designs are modular
with heavy copper blgles. ™ contact separation is visible.
Thelong, rotary haagl es these high-amp switches
easy to throw. All f esavailable in these switches

C easily removable.
rying parts are tin or silver-plated.
ures clean, cool-running contact surfaces.
witches are available installed in factory-
r panelboards or off the shelf, to be easily
dinthe field. 30amp through 200amp switches

ble-branch capability for all fuse types.
ingle-branch 30amp through 100 amp (and 200

amp as an option) modules have a fusible switch unit on
one side and a blank space on the other. Larger units are
single-branched switches.
Integral fuse puller onthe 30-amp
through 200-amp switches
Cover with full hinge
. Vs
P

Load base



Family of branch fusible switch modules: 600 amp single bré
200amp,100amp,and 30 amp double-branch

A narrow T-fused 200 amp double-branch mo
able as the same width as the 30 amp mo [

panel space. ¢
Fuse provisions available in the sinclude H, Family of fuses (200A) Spectra Series fusible switch units are
J,K,L,R,andT. available for all fuse types.

Molded case circuit breake ulE® are available in
a 15amp through 1200 amp ragiGe.

ctra Series Power Panel with intermixed circuit breaker and
fustble feeders.

~



Component Modules

Spectra Series Power Panelboards permit easy changes
in the field. For example, customers have the flexibility to
make immediate field changes by removing a fusible or
circuit breaker module and replacing it with a similar-sized
(or smaller) module. This flexibility allows future branch
circuits tohave different amperages without major panel
reconfiguration.

GE has eliminated a space penalty: different
amperage fusible switch units can be mounted across
from each other. The same is true for circuit breakers, as
long as they are the same frame size.

Phase-balancing is easily accomplished by moving
one of the spring-reinforced jaws from the A or C phase
(as shipped) to the B phase. This enables panelboard load
balancing when multiple two-pole modules are installed.

N\
il

or

B & CPhase

Fig.8.1 Three-pole module has three sets of jaws; these jaws
can be moved in a two-pgle module to balance panelboard load
(balance phadgs).

$$

Spring-

reinforced A B C

jaws ” IL \
1 '
] "
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Expansion kits are availa \mp through 200

amp switches. These kits allo ersion of double-

branch units that have a bla oran extra switch -
unit. The expansion unit amp, 60 amp,and 100
amp switches consis ssembly, mechanism, and
load base mounted on plate forease of assem-
bly. In the larger it, the load base is not mounted
on the platg.
Ve N
200 Amp/Blank fusible switch unit removed from panelboard. .

P

E-Frame circuit breakers mounted on Spectra Series breaker module.



Fastening expansion plate over connecting straps.

Installing load base.

Installing connecting straps. Completed 200 amp/200 amp fusible switch unit.



Component Modules

MAIN MODULES
SpectraSeries™ Main Modules consist of lugs only, fusi- Optional dual main lug modyle ailable to facilitate a o,
ble switch, and molded case circuit breakers. They are feed-through application wh dditional lug module
either factory-installed or can be assembled in the field. is not desirable, 250 amp thggugh 600 amp dual mainlug

Fusible switch and circuit breaker main modules are simi- modules are the sam@ST2&gs Standard.
lar to the branch modules.

Main lug modules are available in ratings from 250
amp to 1200 amp and can be mounted at the top or bot-
tom of the panel.

Main lug modules are 4X or 6X high. Mechanical
lugs are aluminum/copper as standard. Compression and/

oroversized lugs are optional.

Dual main lug module with optional compression lugs.

Standard mechanical lugs onmain lug mo



NEUTRAL AND EQUIPMENT
GROUNDING MODULES

Neutral bar assemblies are available in ratings from 250
amps to 1200 amps. These neutrals have provisions for
bonding and grounding when required. The number of cir-
cuits has been pre-engineered, depending on the amp rat-
ing. They can be mounted in either corner of the enclosure
according to where the main is installed. The neutrals are
fully rated.

In special applications where harmonic distortion is
a concern, a second neutral can be installed providing a
200% rating. The two neutrals can then be connected with
wires.

Mechanical lugs are aluminum/copper as standard.
Compression, oversized lugs, and copper only are optional.
Equipment-grounding modules are available g}

as bonded or isolated (refer to the National Electri

Code Article 250-74, Exception 4). \

Equipment ground assembly.

Alternate locations shown for neutral and equipment ground assemblies in a top-feed application.

11




Enclosures

All Spectra Series™ Panelboard Enclosures are galvan-
nealed sheet-steel boxes with removable endwalls and
screw-on fronts meeting UL Standard 50. They have heavy-
duty box studs for accurate positioning and easy alignment
of the interior. The standard four-piece surface fronts also
meet UL Standard 50 and are painted ANSI 61 gray. Gut-
ters are larger than Underwriters Laboratories’ require-
ments for oversized wires to ease installation.

Branch circuit labels are available to assure quick
circuit identification and lessen the possibility of switching
the wrong circuit.

O
\ Removable trim allows quick
access towiring, without exposing
bus bar interior toinadvertent
‘ ) contact.

Heavy-duty box studs for accurate
pasitioning and easy alignment
of interior.

Code-gauge galvannealed shee
steel five-piece box meets UL
Standard 50. Full-flanged for
strength and rigidity.
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Spectra Series Power Pan Xave nuMerous
accessories that reinforce§h le design concept. For

example,Type AFP fiII.e t able fusible switches of

o different widths to st aligiwith the side trim. The Type
) - > APFsidetrimca removed to check wiring. And
- 36 - - 36 > Type APPfiller pigtes eMeble switches of differing heights
< 44 - < 44 > to be installgeg ti&§uture. All accessories are available
inkit fgrm.
@ %) @ %)
=
Type APP filler plate
@ —_
=
=
=
=
- [=]
=
%) =
J_ )
® ! -DoorI0ver—
TI ‘@iﬁisl Top end trim Bottom end trim

Type AFP filler plate

2
circuit breaker panel enclosures are 14.25" deep and
ver devices as standard.
wide enclosures do not include a door and are 11.5"

D. doors arerequired, panelboard is 16.25" deep. . Lo . .
Door locks that are available include an optional Corbin lock (far left),
standard GE lock, optional T-handle and optional Yale lock.

13




Electrical Data

STANDARDS

All GE panelboards meet the latest revision of the follow-
ing standards except where otherwise noted:

= JL 50, Cabinets and Boxes, Electrical

=L 67, Panelboards

= JL 98, Enclosed and Dead Front Switches

=UL489,  Circuit Breakers, Molded Case, and
Circuit Breaker Enclosures

sUL512,  Fuseholders

= UL 1446, Insulating Material

= UL 746D, Polymeric Materials — Fabricated Parts

= L 746B, Polymeric Materials —Long-Term Property
Evaluations

= UL746A, Polymeric Materials — Short-Term Propegt
Evaluations \

s UL746C, Polymeric Materials—Use in Electric
Equipment Evaluations

=UL510,  Tape, Insulating

= JL486A, Wire Connectors and Solderj Use
with Copper Conductor

= UL 486B, Wire Connectors for Us&
Conductors

=L 891,  Dead Front Switc

»UL969, Markinga

= Federal SpecificationS?
Panelboards, W-P-115a.
Molded Case Circu@reakers, WC-357B/GEN.
Fusible swiches, W-S-865c.

oards containing all UL Listed devices canbe

to meeting or exceeding all applicable stan-
n above, Spectra Series Power Panels meet
e stringent internal requirements, offering a
ter margin of performance and safety.

APPLICA \
The following classifications i lons of panel-

boards have been established nderwriters’ Labo-

ratories and the National icd Code. Note: An
overcurrent protective 1S a circuitbreakerpole or
single fuse.

Lighting Panel

= More than cBai0f panelboard circuits are rated 30

ich neutral connections are provided.

rcurrent protective devices per panel
eeds but not main overcurrent protective
ore than 42 are required, two or more sepa-

Iboards must be used. Example: A 2-pole device

[ idered as two overcurrent devices.

. n two or more separate panelboards are used, sub-
feed lugs or thru-feed lugs (of same capacity as incoming
mains) must be included in all sections except the last

one. Cables or bus bars for interconnection are not
included.

Power (or Distribution) Panelboards

There is no limitation as to the number and rating of branch
circuits, except as determined by available enclosures.

SERVICE ENTRANCE EQUIPMENT

= Must be located near the point of entrance of building
supply conductors.

= Lighting and appliance panels must have one, but not
more than two, main disconnections with a current rating
equal to or less than panelboard rating.

= Power panelboards may have up to six operating handles
to entirely disconnect panelboard from the source.

= Must include connector for bonding and grounding neu-
tral conductor.

= A service entrance-type UL label must be factory-
installed and will be provided on the equipment (when
specified).



INTERRUPTING RATINGS - CIRCUIT BREAKERS

Panelboards have integrated short-circuit ratings. When
fully rated, the rating is that of the lowest-rated device in
thepanelboard. When series-connected rated, the rating is
that of the main and branch-tested/UL Listed combination.

SHORT-CIRCUIT RATINGS -
FUSIBLE SWITCH UNITS

The short-circuit or interrupting rating of the fusible switch
is the lower of the fuse or the switch rating. Spectra Series
switches have a 200,000 amp short-circuit rating.

Available] Ratingin
UL Amp Sym.RMS Max.
Class | Rating Amps Voltage | Application

H 30-600 10,000 250/600 | One-time generalds

J 30-600 200,000 600

Table15.1 Fuse Classification
Maximum
Short-Circuit @ 0 21 3|7

N
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Table 15.2 Maximum Horsep ble Switch
s, Volts, dc
Rating
in 3-Pole 2-Pole | 2-Pole
Amps®'
240 (480 [600 [ 125 | 250
ith Standard Fuses
31 3| 3| 5|7 2 5
51 10)7/2f 15} 15 5 10
101 15[ 15 25] 30| - 20
2 251 30 25| 504 60| - 40
- -|-1-150/{100{125] - 50
600 - -1-t-175(150(200| - 50
With "Time-delay” Fuses
107721 151 20 3 -
60 3 10| 20| 25( 15{ 30} 50| - -
100 | - | 15| 30| 40| 30| 60} 75| - -
200 | - [ 15) 50| 50| 60[125(150 | - -
400 (- |- |- | - |125|250}350| - -
600 | - [ - | - | - |200400 (500 | - -

50,000
K 30-600 100,000 250/600 D’a B i
200,000 rs current limiting

t S
L 800-1200 200,000 Qast-acting mains & feeders
ime-delay mator starting

current limiting.

Dual element rejection means,

250/600 ) I
mator starting current limiting

Fast-acting small physical size

2507600 mains & feeders, current limiting

© Ratings are based on latestrevision of the National Electrical Code
Article 430. Horsepower ratings for switches with Standard Class H
fuses are based on one-time fuses having minimum time-delay.
When time-delay fuses are used, the horsepower ratings are maxi-

mum for the switches.
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Table 16.1 Molded-Case Circuit Breakers Interrupting Ratings

Molded Case Circuit Breakers

Federal rms Symmetrical
Trip Rated Volts Specs ac Volts dc Volts
Range No. C/B Class
Construction Frame (Amps) Poles ac de W-C-375B 120 120/240 240 480 600 125 250
15-70 1 120/240 - 12a 10 10 - - - - -
HQ Frames THQB 15-125 2 120/240 - 12a - 10 - - - - -
15100 2.3 240 - 12b - - - - - - -
1570 1 120/240 - 14a 2 2 - - - - -
HHQ Frames THHQB 15-125 2 120/240 - 14a - 2 - - - - -
15-100 2.3 240 - 14b - - - - -
15-30 1,2 120/240 - - _ _ _ _
XQ Frames TXQB 1530 3 240 — _ _ _ - - -
15-100 1 m 125 14 - - - 10 -
TEY 15100 23 | asovzmr | 250 - 1 - N — | 10
TEB 15-100 1 120 125 - - - - 5 -
15-100 2 240 - - - - - 5
TEB 15-100 3 240 250 - - - - - -
TED 15100 1 2 125 14 - - - 10 -
TED4 15-509 1 480 250 14 - 14 - - -
TED4 15100 2 480 250 - - 14 - - 10
TED4 15-150 3 480 - - - 14 - - 10
TEDB 15-100 3 600 - - - 14 14 - -
Standard TED6 110-150 3 600 - - - 14 14 - -
Frames 0D 125-225 2.3 240 - - 10 - - - - - -
TFJ 70-225 2 480 25 - - 25 - - 2 - - 10
TFK 70-225 2 480 - - 25 - - 2 - - 10
TrJ 70-225 3 600 - - 25 - - 2 18 - -
TFK 70-225 3 600 20a - - 25 - - 2 18 - -
TJD 250-400 14b - - 2 - - - - - 10
T4 125-400 21a - - 2 - - 30 2 - 10
TJKa 125-400 21a - - @ - - 30 2 - 10
TJK6 250-600 21a - - 4 - - 30 2 - 10
TKM8 300-800 2509 21a - - @ - - 30 2 - 10
TKM12 600-1200 - 21a - - 42 - - 30 2 - -
THED 15-30 125 13a - - - 65 - - - 209 -
THED4 15-100 2509 22a - - 65 - - 25 - - 209
THED4 110-150 - - - - 2 - - 25 - - -
THEDG 15100 - 22a - - 65 - - % 18 - -
THED6 110-150 - N/A - - 42 - - 25 18 - -
Hi-Break® THQD - N/A - - 22 - _ _ - _ _
Frames THFK ’ 2509 20a - - 65 - - 2 18 - 209
THJK4 2.3 600 2509 23a - - 65 - - 35 25 - 209
THJK6 2.3 600 2509 23a - - 65 - - 35 25 - 209
THKM8 2.3 600 2509 23a - - 65 - - 3% % - 209
THKM12 2.3 600 - 23a - - 85 - - 35 2% - -
TEL 3 600 - - - - 100 - - 65 25 - -
Hi-interrupting TFL 70-225 3 600 - - - - 100 - - 65 25 - -
Circuit Breakers
TLB4 @ 225400 3 480 - - - - 85 - - 65 - - -
THLC! 15-150 3 480 - - - - 200 - - 150 - - -
Current Limiti C2 125-225 3 480 - - - - 200 - - 150 - - -
Circuit Breake
% 225-400 3 480 - - - - 200 - - 150 - - -
Mold&iCase Jav 150-600 3 600 - 21a - - 4 - - 30 2 - -
Circurt Brigkers | TKaV 800-1200 3 600 - 21a - - 1Y) - - 30 2 - -
THJAV 150-600 3 600 - 23a - - 65 - - 35 25 - -
D™ TJL4v 150-600 3 600 - 23a - - 100 - - 65 @ - -
jon TKLAV 800-1200 3 600 - 23a - - 100 - - 65 @ - -

| Listed for only 100,000 AIC when internally mounted accessories are used. @pc ratings above 10,000 AIC are not UL Listed.
ole devices are not dc rated.



SERIES-CONNECTED RATING

UL permits assigning a short-circuit rating to a combina-
tion of molded case circuit breakers or fuses and molded
case circuit breakers connected in series that is higher
thanthe lowest-rated protective device of the combina-
tion. This is defined as series-connected ratings. The com-
bination rating cannot exceed the rating of the protective
device furthest upstream, although it will exceed the rating
of the downstream protector.

The upstream protector can be a molded case
breaker or fuse. Device combinations are not limited to
those in the same equipment. They can be in different
equipments such as a switchboard feeder or a panelboard
main versus panelboard branches. Any distance between
devices in different equipment is permitted. Total fault cur
rentmagnitude must flow through both protectors;
fault current contribution from motors, as well as 4 4@

source fault current, must flow through upstre g
downstream protectors. \

Molded case circuit breakers may be a lly
rated or series connected.
Ina fully rated system, Fig. 19.1, the@hort itrat-

ing of all protective devices is equalfoar s, the
circuit short requirement, and if mouite quipment, the
bus short-circuit withstand rating uipment short-

)

n

downstream protectori

Systems empfly connected ratings should
not beusedwh ity between devices is required.
The principle -connected ratings requires

erefore, when applying series-
connected ratings, I08€ of service to all circuits downstream
from the main protective device must be acceptable.
Examplgs where®electivity is desirable include:

= Buildings where a panelboard or a switchboard supplies

[ oads such as elevators, emergency lighting,

nufacturing facilities where loss of power can result
onomic loss due to production downtime or damage
equipment or work.

= Hospitals where life support is critical.

—UNLIMITED AVAILABLE

00 KVA 13800-480Y/277V
,75%, 1 ¢, = 1500/V/3 (.480) = 1806A
1808

1 s AVAILABLE = BT 31415A X/R = 45

- "—l MOTOR LOAD=300 HP
T = 300/V'3 (48) = 361A
14 = 361/.25 = 14454

Y TPV 2000 1
B5KA i
l BUS IC=50KA i
31,415'}'(‘ 14454 I |
Y THIKA Y THUK4 |
400A 400A |
35KA 35KA |
&1 «= 32,860 |
_________ XR =48 ]
Ty = 24,000A 1 = 30,000
X/R-4.0 31,4454, X/R = 36
F———— =145
| = ~,
i A~ MOTOR CONTROL CENTER
1~ | TOTAL CONNECTED
|
|

~_1 ~
=1

I |
PANELBOARD
480Y/277V

400A

Fig.17.2

>‘< 1 - AVAILABLE 50KA @ 480Y/277V
SWITCHBOARD FEEDER | Thic 4

OR 400A
PANELBOARD MAIN SERIES RATING COMBINATION
150KA 100KA @ 480Y/277V
PANELBOARD ~___
BRANCH TEY
100A
14KA
Fig.17.3
)‘( 1, AVAILABLE 50KA @ 480Y/277V
SWITCHBOARD FEEDER ) THLC 4 D
OR 400A SERIES RATING COMBINATION

NOT APPLICABLE SINCE
- TOTAL 1 SC DOES NOT
FLOW THROUGH BOTH PROTECTORS
THAT IS THLC4 (SOURCE ONLY)
AND TEY (SOURCE & MQTOR CONTRIBUTION)

PANELBOARD MAIN 150KA

@15
TE TEY y

~ 100A

14KA
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Electrical Data

L 4
UL LISTED SERIES - CONNECTED RATINGS \
Table 18.1 240 \olts, 22,000 Amps IC Table 18.2 240 \olts, 35,000 Amps |
Main Branch Main Branch
Type ([(MaxAmp| Type |Poles|AmpRange Type [Max Poles | Amp Range
THQD 225 TaD 2,3 100-225 TKM/TK4V 3 110-150
TR 225 TaD | 2.3 100-225 2,3 70-225
TED 2,3 110-150
70 400 T0D 23 100-225 Table 18.3 24 2,000 Amps IC
TI/THV | 600 | TAD | 23 | 100-225 Branch
TD 2,3 250-400 axAmp| Type |Poles|AmpRange
TED [ 3 | 10150 150 | TEB | 23 | 15-100
TKM/TK4V | 1200 Tab 2,3 100-225 @ TED 2.3 15-150
WD |23 | 25040 TD | 23 | 100-150 g

THFK 25 | 1D | 23 | 125225
\ TWmav | e00 | TED | 23 | 15180
(b | 23| 70225

K | 23 | 70225

\C) JTFUSES| 600 | To0 | 23 | 250-400

LFUSED | 2000 | TID | 23 | 250-400
®Max Class L fuse size in Spectra Series Panelboards is 1200A.




Table 19.1 240 Volts, 65,000 Amps IC

4
240Volts,65,000 Amps IC (Con \

Main Branch Main Branch
Type |MaxAmp | Type |Poles | AmpRange Type Max AmpYWype | Poles | Amp Range
THFK 225 TED 1 15-50 L FUSED TR | 2,3 70-225
TED 2,3 110-150 TJav 3 150-600
THJK 600 TED 3 110-150 TJK4 | 23 125-400
TH 2,3 70-225 TJKG [ 2,3 | 250-600
T 2,3 125-400 TKaV | 3 400-1200
TJ4v 3 150-600 TKM | 2,3 | 300-1200
TK4 | 2,3 125-400 VO 3000 TR | 2,3 70-225
TJK6 | 23 250-600 K T | 23 125-400
TID | 23 250-400 @ TV | 3 150-600
JRT 600 TR 2,3 70, TJK4 | 23 125-400
FUSES TJJ 2,3 1 TK6 [ 2,3 | 250-600
TJav 3 1& TKM | 2,3 | 300-1200
TIK4 | 23 % TK4V | 3 | 800-1200
TK6 | 2,3 0 OThese devices arenot available in Spectra Series Panelboards
JFUSE 600 TKM ’2 3 0-1200 and have been included here forseriesrating evaluation purposes.
TK4V 0-1200
THKM 1200 TE% 110-150
70-225
J 2,3 125-400
2,3 125-400
2,3 250-400
2,3 250-600
3 150-600
2,3 300-1200
3 400-1200
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Electrical Data

*
UL LISTED SERIES-CONNECTED RATINGS \
Table 20.1 240 Volts, 85,000 Amps IC Table 20.2 240 Volts, 100,000 Argps TC
Main Branch Main Branch
Type |[MaxAmp| Type |Poles|/AmpRange Type |Max e |Poles |Amp Range
TLB4 400 TQD 23 | 125-225 T81@ TEB | 2.3 15-100
TEB 1 15-100 TEL ‘b TEB (1,23 15100
TEB 23 | 15150 TED | 23 15-100
TED 23 | 154150 TED | 3 150
TFJ 23 | 70-225 \ TEY |[1,2,3| 15100
7D 2,3 | 250-400 K THAL®| 23 15-100
TEY  [1,23| 15-100 THAL®| 23 15-100
TB4®®@ | 250 QD 2 100 (UL 225 | TaD | 23 | 125225
T 600 TQD 23 | 12522 TEB [1,23| 15-100 -
THQD | 2.3 | 125 TED | 2.3 15-100
TEDe | 2.3 15-& TeD | 3 150
THEDE | 2,3 1@ TR | 2.3 70-225
TR 2.3 - T | 23 | 125225
7D 28 00 TB4D@ | 250 TEB | 23 | 15-100
T -400 TQD | 2.3 | 125225
TJK 125-600 TD | 23 | 250-400
THJK 125-600 THLC1/2/4| 400 TQD | 23 | 125225
150-600 THQD | 23 | 125-225
150-600




240 Volts, 100,000 Amps IC (Continued)

Main Branch Branch
Type |MaxAmp| Type |Poles|Amp Range Poles|Amp Range
J, TFUSE 400 TaD 2,3 | 125-225 1,2,3] 15-100
TB6 600 TJD 2,3 | 250-400 2,3 15-100
J, TFUSES 600 [THHQBD| 3 40-100 2,3 70-200
THJ 2,3 70-225
TaD 2 100-225 1,2,3] 15-100
Tab 3 125-225 2.3 15-100
TB8® 800 T | 3 | 125400 23| 70225
TJD 2,3 | 250-400 2,3 | 250-400
THJOV | 3 150-600
TJKG6 3 250-
J, TFUSES 800 TJD 23 | 25
LFUSES | 1200 | TR | 23 N&
T 2,3
LFUSES®| 2000 | THD | 23 %
KM [ 2, -1200
LFUSES® [ 2500 | TUK 0-600
TH 250-600
TPVO 400
400
250-600
150-600
400-1200
800-1200
OThese devices are able in Spectra Series Panelboards and

have beenincludedherefor series rating evaluation purposes.
Maximum available Class L fuse size is 1200A.
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Electrical Data

L 4
UL LISTED SERIES-CONNECTED RATINGS \
Table 22.1 240 Volts, 200,000 Amps IC Table 22.3 277 Volts, 65,000 Ampsg |
Main Branch Main Branch
Type |MaxAmp| Type |Poles{Amp Range Type | MaxAm Poles | Amp Range
THLC1/2 225 TEB 1 15-100 TEL 15 TEY 1 15-100
TED 1 15-50 TAL TED 1 15-50
THED 1 15-30 THED 1 15-30
TED 2,3 60-100 TEY 1 15-100
TED 3 150 TL 0 TED 1 15-50
TJJ 2,3 | 125-400 THED 1 15-30
TEY 1 15-100
THLC1/2/4] 400 TEB 1,23 15-100
TED 2,3 15-10 22.4 277 Volts, 100,000 Amps IC -
TH Main Branch
TJD Type |MaxAmp| Type |Poles |{AmpRange
Table 22.2277 Volts, 50,000 Amps |C RFUSE 100 |TED 1 1550
3 THED 1 15-30
Main JTFUSES| 400 |TED 1| 1550
Type  |MaxAmp | Type THLC4 THED 1| 1530
TLB4® 400  |THED TB4O® | 250 |TED 1 15-50
TED THED 1 15-30
TEY THLC1/2/4| 400 |TED(Mod2)| 1 15-50
TEY 1 15-100
\ J,TFUSES| 600 [TEY 1 15-100
R FUSES 200 |TEY 1 15-100
Table 22.5 277 \olts, 150,000 Amps IC
* Main Branch
Type | MaxAmp | Type | Poles | Amp Range
THLC1/2 225 TED 1 15-50
THED 1 15-30

OWhen equipped with TB3F05 limiter only.

@Dependent on nameplate interrupting rating (50,000 or 65,000 AIC)
OThis device is not available in Spectra Series Panelboards and has
been included here for series rating evaluation purposes.



Table 23.1 480 Volts, 25,000 Amps IC

Table 23.4480 Volts, 42,000A \

Main Branch Main Branch
Type | MaxAmp | Type | Poles | Amp Range Type | Max Amp ‘Niype | Poles | Amp Range
THED(3P) | 110-150 | TED | 2,3 50-150 TPV@ TKM | 23 300-1200
THFK 225 TED 3 110-150
TR | 23 70-225 Table 23. 000 Amps IC
TJJ/TIAV 600 TED 3 110-150 Branch
TKM/TK4V 1200 TR | 2,3 70-225
MaxAmp | Type | Poles | Amp Range
Table 23.2 480 Volts, 30,000 Amps [C % 400 | TED | 2.3 15-150
i e\, T 23 | e
Type |MaxAmp | Type | Poles | AmpR e@ T 2'3 125400
TJ/TIAV 600 TFJ 2,3 7.
\ T 600 | TED | 2.3 15-30
Table 23.3480 \olts, 35,000 Amps IC TR | 2,3 70-225
Main T | 23 125-400
TK | 23 125-600
Type |MaxAmp | Type |fol '
L Pl Type & TJav 3 150-600
THJKB 600 125-400
125-225 TPV@ | 3000 |Tyav| 3 | 150600
250-600 ODependent on nameplate interrupting rating (50,000 or 65,000 AIC)
150-600 @These devices are not available in Spectra Series Panelboards and
have been included here for seriesrating evaluation purposes.
THKM/ J 2,3 400
TKH TJK6 | 2,3 250-600
TKL TJav 3 150-600
TKM | 2,3 300-1200
TK4V 3 400-1200
L 4
1200 TK4V 3 400-1200
PV® 3000 TK | 23 250-600
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Electrical Data

Table 24.1 480 Volts, 65,000 Amps IC

Main Branch
Type | MaxAmp | Type | Poles | Amp Range
TEL 150 TED | 23 15-100
TED 3 150
TEY | 2,3 15-100
TFL 225 TED | 2.3 15-100
TED | 2,3 150
TEY | 2.3 15-100
TR | 23 70-225
T4 | 23 125-225
TLB4® | 400 | TED | 2.3 15-15’\
TEY | 2,3 15
TR | 23
T | 23 ¢ g&z@

Main Branch

Type |Max Poles | Amp Range

R FUSE 2.3 15-100

THEDG | 2,3 15-100

0 TEDG | 2,3 20-150

\ THED | 2,3 20-150

E 200 TEY 2.3 15-100

C1/2/4 400 TED 23 15-100

TEY 2,3 15-100

TB4O® | 250 TEDG | 2.3 20-150

THED | 2.3 20-150

400 TFJ 2,3 70-225

TJJ 2,3 125-400

TK4 | 2,3 150-400

TKE | 23 250-400

THJK4 | 2,3 150-400

THJK6 | 2,3 250-400

J, T FUSES 400 TED 2.3 15-100

THEDG | 2.3 15-100

TR 2.3 70-225

TH 2,3 125-400

J, TFUSES 600 TEY 2,3 15-100

OWhen equipped with TB3F05 limiter only.

®Dependent on nameplate interrupting rating (50,000 or 65,000 AIC).
This device is not available in Spectra Series Panelboards and has

been included here for series rating evaluation purposes.



480 Volts, 100,000 Amps IC (Continued)

Main Branch

Type |MaxAmp| Type |Poles | Amp Range

186D 600 TR | 2.3 70-225

788 800 1M | 23 | 125400
THJK6 | 3 | 250-600

JTFUSES| 800 | TKM | 2,3 | 300-1200
L FUSE 1200 T | 23 | 125400
TJK | 2,3 | 125600

THIK | 2.3 | 125

!\

THPV® | 3000 TPV | 3 00

LFUSE® | 2000 | TKM | 2.3

Main Branch
Type Poles | Amp Range
L FUSED 3 | 200-800
3 200-800
3 800-2500
3 800-2500
le 600 Volts, 200,000 Amps IC
Main Branch
ype [MaxAmp| Type |Poles|Amp Range
LFUSED | 2000 |TPV/THPV| 3 200-800
2500 |TPV/THPV| 3 800-2500

Type Max Amp

jpe {yPoles | Amp Range

THLC1/2 15-100

150
THLC1/2/4 70-225
125-400

OThese devices are not available in Spectra Panelboards and have
been included hergyfor series rating evaluation purposes.Maximum
availabf@Class L fuse size is 1200A.

The following circuit breakers may be substituted for the circuit
breakers shown:

Circuit Breaker Substitute
TED THED
TQD THQD
TR TFK, THFK
TJJ TJK, THIK, TJ4V. THJAV, TUH
TJav THJ4V, TJH
THJK THJ4V, TJH, TJL
TKM THKM, TK4V, TKH, TKL
THKM TKH, TKL
TKaV TKH
TPV TRTC
THPV THPTHC

Lower amperes J, T.or L fuses may be substituted for listed fuses.
R fuses refer to factory.

Tri-Break® Circuit Breakers except TB4 are listed only with standard
limiters.

Lower ampere TPV (Power Break®) circuit breakers may be sub-
stituted for listed TPV breaker provided substitute TPV has short
circuitrating equal to orgreater than series connected rating.

Molded case circuit breakers with MicroVersaTrip® (4 and 9 func-
tioning) with line or load side fuses are not to be used where the
available short-circuit current exceeds 85,000A. RMS symmetrical.
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Physical Data

INTERIOR

Spectra Series™ Universal Interior is the basic building
block designed for use with either fusible switches or mold-
ed case circuit breakers, or both. In addition, any main device
(lugs only, fusible switch, or circuit breaker) can be installed
in the factory or at the construction site.

The interior is available in copper (1000 amps per
square inch) and aluminum (750 amps per square inch).

Table 26.1
Panelboard Interior
Amp Enclosure X-Heights Available
Rating Inches 18 (23 |28 | 38 | 43 | 48 | 53
250 27 AR AraEE s
36/44 A AraEEEars
200 27 AR EAraEE s
36/44 -/
600 21 - | V|- |V
36/44 -V |- |V
800 36/44 -V -|V
1200 36/44 - |V -1V

COMPONENT

Main Modules. Spectra Series
lugs only, fusible switch, and @Case circuit breaker.
They are either factory-ins¥alled @ftan be assembled in

the field (provided tha ed enclosure has ade-
quate wire-bending )

@ s (See Page 32 for Lug Sizes)

Width Dimension-Inches

Dual X-
Main | Enclosure

{4

Enclosure

27/36/44 | 19 | 27/36/44 4@

36/44 21 36/44 6

400 21 36/44 2] 36/44 6
600 21 36/44 21 36/44 6
800 21/21@ 36/44 27 36/44 6
1200 21/21@ 36/44 27 36/44 6

®Mechanical lugs only.
@21” Standard, 27 Optional.



Table 27.1 Main Switch Madules (See Page 33 for Lug Sizes)

Main Available Fuse Class
Rating | Poles | Voltage
Amps H J
200 2/3 240 v -
2/3 600 v v
400 2/3 240 v -
2/3 600 v v
600 2/3 240 v -
2/3 600 v
800 2/3 600 - -
1200 2/3 600 - -

Minimum
Enclosure
Width

36"
36"
36" wide
with J&T
fuses. Al
others are
44" wide
44"

44"

Maximum Main
Ampere Breaker Poles
Rating Type
225A TH 2/3
225A TEK/THFK 2/
400A TJD 27"
400A T4 21"
600A TJK/THJK B6X 27"
600A TJav/ B6X 27"
600A 3 6X 27"
1200A 3 BX 44"
1200A 3 B6X 44"
225A TFL 3 3X 27"
400 ¥1LB4 3 5X 27"
50 THLCZ 3 5X 27"
THLC4 3 5X 27"
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Physical Data

COMPONENT MODULES

Branch Modules. Spectra Series™ Branch Modules
include both fusible switch units and molded case circuit
breakers. Branch modules are either double-branch (with
apair of switches or breakers mounted side by side) or
single-branch. Most double-branch modules have a “blank”
option where a single switch or breaker is mounted on one
side of the module, and the other side is left empty with a
blank cover. Fusible switch expansion kits are available for
installation in empty (blank) halves of double-branch
switch modules. Circuit breakers can be added to blank
halves, provided the mounting means match.

Table 28.2 Branch Fusible Switch Units

4
Table 28.1 Fusible Switch Expansion Kiggd

@ X
Amps | Poles | Voltage K| R [T | Height
30 2/3 -/ |V - 4
VA ArAE 4

AR 4

araras 5

-/ V|- 5

/|| - 5

260/600 |- (- |- |- |V 7

240/600 |- (V|- |- |V 7

Mounting®
Minimum
Module | Blank X- Enclosure
Amps Poles | Voltage L (R | T | Config. | Option | Height Width
30 2/3 240 vV |- | | - Double Yes 4 36"
2/3 600 v |- | | - | Double Yes 4 36"
60 2/3 240 vV |- | | - | Double Yes 4 36"
2/3 vV |- 1|v | - | Double Yes 5 36"
100 2/3 v |- 1|V | - | Double Yes 5 36"
2/3 x V| -|v |- Doble | Yes 5 36"
2/ 4080 [ - | - | - | - | - | v | Double Yes 7 36"
200 2 2407600 |V | - |V | - | ¥/ | — | Double No 7 44"
2/3 4060 | v | - |V |-/ | - | Single No 7 36"
2/3 240 -1 -1-1-1-1+v ] Double Yes 7 36"
2/3’ 600 -/ | -|-1]-1|+v | Double Yes 7 36"
400/6 2/3 200/600 [V | - |V | - |/ | = | Single No 10 44"
2/3 240 -1 -1-1-1-1+v1 Single No 10 36"
2/3 600 -|v--1-1|v | Single No 10 36"
200 2/3 600 -1 -1 - - | = | Single No 19 44"

e Figures 29.1and 29.2 for device mounting arrangements.
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Figures 29.1 and 29.2 are examples of fusible switch mounting
arrangements. @

| 400/600A
H&R BRANCH

WA 200A
e Tl

Fig.29.1
R —— ] 200A
[ A E D 30A ]
[ 60A D L:] 60A w ﬁ%%\
100A r] D 100A }
} — — ;
=
/

800/1200A
L MAIN

/-

|
A

/

44" wide enclosure
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Physical Data

L 4
Table 30.1 Branch MCCB Modules
Double Branch Single ) \
Minimum um -~
Maximum Enclosure Maximum # Poles Maximum osure Module S
Poles Poles Width Blank Option Pole Width X-Height
TEL 3 6 3 3X
THQB 1/2/3 6 5 - 3X
TEY 17243 6 5 3X
TEB/TED/THED 172 4 27" 2 - 2X
TEB/TED/THED 1/2/3 6 3 3X
TQD/THAD 2 4 2 2X
TQD/THQD 3 6 3 3X
TR 2/3 6 3 3 3X
TFK/THFK 2/3 6 36" 3 3 277 3X
@TFL/THLCY 3 6 3 3 3X
THLC2 3 6 3 5X
T 2/3 6 3 6X
TJJ/TIK/THIK 2/3 6 3 6X
TJAV/THJAV/TILAV 3 6 44" 3 27" 6X
TLB4 3 6 3 5X
THLC4 3 6 3 5X
TKM/THKM 2/3 - 3 " 6X !
TK4V/TKLAV 3 - - a 3 44 BX -
®When TFLis intermixed with fusible devices - X-Height is 4X.
Figures 30.1,30.2, and 31.1 are examples of malded case circM unting arrangements.
Fig.30.1 Fig.30.2
27" PANELBOARD
o —2 S
600A
TJ4V
J-
FRAME
600A
150 A P 3
E A
225A
a
THLC2
225A
T84 -
1
~,




Fig. 311

Circuit breakers and fusible
the same panel assembly

)

N

44" PANELBOARD

1200A
K-FRAME

600A
TJav

J-FRAME
600A

== &

=T

O | - [ S |

iy i I I i i i

1O
- ——
| -
=
(41U —_
R N
i
e W—]
1_", N
\ || a0y T T/;
P BUOA,} ‘ F
T8J
L ‘MAIN \‘Q ]
L.'l

- e s 7%

anbe included in
infigure 31.2.

—Molded Case
Circuit Breakers

- Fusible
Switches
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Physical Data

Table 32.1 Standard Main Lug Module Terminations (CU/AL Mechanical)

Amp Wire # Wires # Lugs P
Rating Size (CU/AL) PerLug PerPhase-Single er Phase-Dual
250 #6-350 MCM 1 1 2
400 #2-500MCM 2 1 Q 2
600 #2-500 MCM 2 1 2
800 #2-500MCM 2 z(b 4
1200 #2-500 MCM 2 4
Table 32.2 Optional Main Lug Module Terminations (see Table above Tabl ard Neutral Lug Terminations
for Standard) (CUAL m ical)
N'Lax. ;6:‘ Lugs ¥, uut‘:,!}“v Wire Size (CU/AL)
or-nase 1 ©# 6350 MCM
800A 250 8 #14-#4 -~
# Wires 1200A |1 16 #14-2/0
Per Lug [250-600A| 21" |\ 5 # 4-300MCM
CU/AL MECHANICAL 2 ©# 4-500 MCM
#6-350 MCM i 2 2 0 R
#2-500 MCM 2 2 400 16 #142/0
#2-600 MCM 2 24 4 5 # 4-300MCM
3/0750 MCM 2 2 N 4 2 # 2-500MCM
D# 4-
| e
600
COMPRESSION® 10 # 4-300MCM
1/0 1 4 4 8 4 # 2-500 MCM
2/0 4 8 4 ®# 4-500 MCM
3/0 1 4 4 8 8 #14-2/0 -
. \ P R 800 10 #4-300MCM -~
250 MCM | s | 4| 8 b # 2500 MCM
300 MCM 6 |4 |8 : AN
350 MCM 1 4 4 |8 1200 10 # 4300 MCM
400 MCM 1 4 4 8 6 # 2-500 MCM
500 CM 1 4 418 OThe #6-350 MCM and the #4-500 MCM lug can be field-replaced
1 4 4 8 with a #2-600 MCM or #3/0-750MCM lug, which is available in kit
1 4 4 8 form.




TABLE 33.1 Standard Fusible Switch Module Terminations (CU/AL Mechanical)

Amp
Rating

Voltage

Wire
Size (CU/AL)

#Lugs
PerPhase

30
60

240/600
240
600

240/600

240/600

240/600

240/600
600
600

#2-#14
#2-#14
#14-/0
#14-/0
#6-250 MCM
1/0-250 MCM or
#2-600 MCM
1/0-250 MCM or
#2-600MC

1/0-250 MCMor, 20r
#2-600MC 1
1/0-250 MCMror 20r

#2-600

Table 33.2 Optional Fusible Switch Module Termination

# Wires
Per Lug

CU/AL MECHANICAL
#6-350 MCM
3/0-800 MCM CU
250-800 MCM AL

CU MECHANICAL
#4-#14
#6-#14
#6-1/0

#6-250 MCM
1/0-600 MCM
1/0-4/0

#4-300 MCM
2/0-500MCM
400-500 MCM &U
4@0-600 MCM AL
CMCU
CM AL

1

—_

Max # LugsPer Phase

60A

100A

200A 400A

1200A

—_ a2 s

N NN NN

N NN NN

E N N N S

B

MPRESSION

#6-1/0
2/0-300 MCM
250-500 MCM
400-750 MCM

—_ a s
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Physical Data

4
Table 34.1 Molded Case Circuit Breakers \
Circuit Breaker Frame Terminal Lugs (CU-AL e
No. Wire-CU-AL therwise noted)
Current High Per | Catalog Per
Standard | Hi-Break® | Limiting | Interrupting | Poles | Pole | Number |Lug Q Range
15-30A) #14-4 CU or #12-4 AL
THAB | THHOB - - [ R TR 35MO0A) #14-1/0 CU or #12-1/0 AL
TBrea.kerl 5-20A) #14-#12 CU or #12-#1 AL
TEY - - - 1,23 | 1 | '¢mna (30-60A) #10-#6 CU or #8-#4 AL
(70-100A) #4-#1CU or #2-1/0AL
TEB - - - 1,2,3
E TG (15-30A, TCAL 14) #14-8
TED THED® - - 1 1 L12 1 (30-60A, TCAL12) #14-3 CU #12-1 AL
TED4 — ~ ~ 2.3 (70-110A, TCAL 12A) #6-2/0 CU #4-2/0 AL
(110-150A, TCAL 15) #2-3/0
TED6 THED - - - -
TaD THQD - - TCAL25 1 #1-300MCM
TFJ, TFK THFK - TFL TCAL24,26 1 #4-300MCM
TJJ, TIK4 THJK4 - - TCAL43 1 #6-600MCM or 2-(2/0-250MCM)
TJD - - - TCAL43 1 #6-600MCM or 2-(2/0-250MCM)
16 THIKG ) i 1 | TCAL43 | 1 #6-600MCM or 2-{2/0-250MCM)
TV THJav 1 | TCAL63 2 250-350MCM, CU or 350-500MCM, AL
- - - — 3 1 TCAL61 2 2/0-500MCM
1 TCAL4 1 #4-600MCM or 2{1/0-250MCM)
TKM8 THKM8 - 4v 2-3 1 TCALB1 2 2/0-500MCM
1 TCAL81 3 300-500MCM o~
- - LOAD END - 1 TCALY1 3 250-500MCM
- - - 3 1 TCAL81 3 300-500MCM
TKM12 THKM12 ~ TKL4V 1 TCAL8! 3 250-500MCM
TK4v 23 1 TCAL121 4 250-300MCM CU or 350-500MCM AL
- R 4 - LOAD END 1 TCAL131 4 250-300MCM CU or 350-500MCM AL
TCAL12 (15-60A, TCAL 12) #14-#3 CU or #12-#1 AL
- - THLC1 TEL 3 1 TCAL12A 1 | (70-110A, TCAL12A) #6-2/0.CU or #4-2/0AL
TCAL15 (125-150A, TCAL 15) #1-2/0CU or 1/0-3/0 AL -
Ny,
- THLC2 - 3 1 TCAL27 1 (125-225A, TCAL 27) #4-300MCM
= - THLC4 TLB4 3 1 TCLK43®@ 3/0-500MCM or243/0-250MCM)

e-pole THED frame available only in 15-30 amp trip. @ Three-pole lug assembly suitable for line or load end.



Ground lugs are available in kit form for field installation.
Catalog numbers are included here for references.

Table 35.1 Ground Lug Terminations

Lug . Insulated/
Quantity Wire Size Nungber Isolated
10 #6-2/0 CU/AL No

T #14-#8CU :
#12-#8 AL}SOl'd
12 . or
#12-#8CU
| wipapal | OUended AEG 21 No
[ #U#BCUT @
#12-#8 AL
9 . or
#10-#4 CU Mo
| #10-#4
[ Identical@ ngas
12 1.«
 liste % aL #AEGZ] AEG21S Yes
9 _| Jldendical Id@offering as listed
Cat. #AEG 21
12 |degtical lug offering as listed
or AEG 21
9 Identical lug offering as listed AEG 31S Yes
for AEG 21
1 #6-2/0 CU/AL
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Physical Data

L 4
ENCLOSURES Table 36.1 (36" and44” wide enclos \

Spectra Sgries Panelboard Enclosures come jn eleven Main | Interior Height DE.",.,‘;'.'::."JL P
standard sizes. Enclosure heights are determined by two Amp X- Height | Width
criteria: interior height and main device rating (to provide Rating | Height | Inches TRy A Inches | Inches
adequate wire-bending space). Enclosure widths are ;gi §4- i 12-% gjgg ggjﬁj
determined by the largest main/branch device. 250 | 5oy | 2275 | 1225 | 8925 | 38/4
88, | 17.00 625 | 96.13 | 36/44
+ 4 475 | 1994 | 1994 | 6463 | 36/44
<| £ 2275 | 1425 | 7550 | 36/44

2275 | 1425 | 89.25 | 36/44
1994 | 1025 | 96.13 | 36/44

19.94 | 1313 | 6463 | 36/44
2275 | 1425 | 8925 | 36/44
1994 | 1025 | 96.13 | 36/44

2275 | 21.25 | 7550 | 36/44
2275 | 1425 | 89.259| 36/44 -
2275 | 1425 | 96.13 | 36/44

. 2275 | 1425 | 7550 | 36/44
1200 38X | 5225 | 2275 | 1425 | 89.25Q| 36/44
43X | 5913 | 2275 | 1425 | 96.13 | 36/44

©Height is 96.13" if dual main or feed through and neutral are

Interior
Height
Height

3|8

x| <

w (@3]

®| ©

Py

o w

B |
Gutter |

S provided.
L 4
36" and 44" wide enclosures are 11k MEV-\ 1) Table 36.2 (Circuit breakers only. 27" wide enclosures)
and 14" deep (NEMA 32/12). 27" wi ostires are Gutter Enclosure
145" deep_ Main Interior Height Inches Dimensions
RAmp ] x-h e Height | Width
. i i A B Inch Inch
When doors are required ov s1n36" and ] :;'xt ;Z ;Ss 1992 | 199 [:Z 6035 "Z;s
44" wide enclosures, enfigsu I516.25". ' ' ' ' -
- ,, 28X | 3850 | 1850 | 762 | 6463 | 27
Door is included as agftandartfeature for 27 250 | aex | 5225 | 1850 | 1850 | 8925 | 27
wide enclosures. 18X | 2475 | 1994 | 1994 | 6483 | 27
200 28X | 3850 | 1850 | 18.50: | 75.50 27
38X | 5225 |18.50 | 1850 :89.25 27
. 500 23X 3163 | 1850 | 1450 | 64.63 27
38X 5225 | 1850 | 1850 | 89.25 27




APPENDIX A:
DIMENSIONS AND SIZING EXAMPLE

Spectra Series Power Panelboards can be sized in six easy
steps. Factory-assembled panels include all trim, fillers,
etc.to make a complete panelboard. Enclosures are
shipped separately, ahead of the interior, main, branch,
neutral and grounding modules, and trim. Sizing requires
calculating the X-Height (to determine interior and enclo-
sure size) and maximum main/branch widths (to determine
enclosure width).

Table 37.1 (36” and 44" Wide Enclosures)

Gutter Enclosure
Main Interior Height Inches Dimensions
Amp X- Height | Width
Rating | Height | Inches A B Inches | Inches
18X 2475 (1994 | 1994 ) 6463 | 36/44
250 28X 3850 | 1994 | 625 | 6463 | 36/44
38X 5225 | 2275 | 1425 | 8925 | 3
53X 7288 | 17.00 [ 625
18X 2475 | 1994 | 1994 | 646
400 28X 3850 | 2275 | 1425 | 755
38X 5225 | 22.75 | 14.25 | 89.2
48X 66.00 [ 19.94 | 1025 | 96
23X 3163 | 1994 | 1313
600 38X 5225 | 2275 | 1425
48X 66.00 | 19.94 4 36/44
23X | 3163 | 2275
800 38X 5225 | 22.7
43X 5313 | 22.75
28X 3850 | 22
1200 38X 5225 | 22. :
43X 53.13 .
®Height i$96.13" if du i hrough and neutral are
provided.

Table 37.2 (Circl y 27" Wide Enclosure)

Gutter Enclosure

Main Interior Heig Inches Dimensions
Amp X- L Height | Width
Rating | Height 4p Inches A B Inches | Inches

18X 2475 [ 1994 | 1994 | 6463 27

25 8X 3850 | 18.50 762 | 64.63 27

8X 5225 | 1850 | 1850 | 89.25 27

18X 2475 | 1994 | 1994 | 6463 27

28X 38.50 | 1850 | 1850 | 75.50 27

38X 5225 | 1850 | 1850 | 89.25 27

600 23X 3163 | 1850 [ 1450 | 64.63 27

38X 5225 | 1850 | 1850 | 89.25 27

Table 37.3 Main Lug Modules (

L 4

Z,

\for lug sizes)

nsion-Inches

Maximum
Amp Dual X-
Rating Main | Enclosure | Height
250
400 27/36/44 | 19 | 27/36/44 4@
60
36/44 21 36/44 6
36/44 21 36/44 6
21 36/44 21 36/44 6
21/27@ 36/44 27 36/44 6
120 21/27@ 36/44 27 36/44 6
echanical lugs only.
1" Standard, 27" Optional.
Table 37.4 Main Switch Modules (See Page 33 for Lug Sizes)
Main Available Fuse Class X- | Minimum
Rating | Poles | Voltage Height Enclosure
Amps H|Jd | kL |R[T["™™ widh
00|23 20 (v|-|v|-|v]- 7 36"
231600 |V |V |V |-V ]- 7 36"
400 | 2/3 20 (V|- |V |-/ |/] 10 |36"wide
w60 |v|v]|v]|-|v|v] 10 |wthial
fuses. All
600 2/3 240 / - / - / / 10 others are
2/3 600 (v |v |v |-|v [/ | 10 |44 wide
800 | 2/3 600 - | - - |/ - |- 19 44"
120023 600 [-|-|-|v]|-]|-] 18 44"
Table 37.5 Main Breaker Modules (See Page 34 for Lug Sizes)
Maximum Main X- Minimum
Ampere Breaker Poles Heiaht Enclosure
Rating Type €19 Width
225A TFJ 2/3 3xX 27"
225A TFK/THFK 3 3X 21
400A TJD 2/3 6X 21"
400A T 23 6X 27
600A TJK/THIK 2/3 6X 27"
600A TJAV/THJAV 3 6X 27"
600A TJLav 3 6X 27
1200A TKM/THKM 3 6X 44"
1200A TK4V/TKL4V 3 6X 44"
225A TR 3 3X 21"
400A TLB4 3 5X ar
250A THLC2 3 5X 21"
400A THLC4 3 5X 27"
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Table 38.1 Branch Fusible Switch Units

Minimum
Module Enclosure
Amps Poles | Voltage | H | J | K [ L T | Config. eight Width
30 2/3 240 |-V |- ~ Double 4 36"
2/3 600 I v | /|- 4 36"
60 2/3 240 |- |/ |- 4 36"
2/3 600 |V |/ |- 5 36"
100 2/3 240 - |V |- 5 36"
2/3 600 ve v | - 5 36"
2/3 240/600 | - | - | - | - 7 36"
200 2/3 240/600 |V | - |V | - 7 44"
2/3 240600 [V | - | V | = 7 36"
2/3 240 - | - - ¥V | Double Yes 7 36"
2/3 600 - - | v | Double Yes 7 36”
400/600 2/3 240/600 | vV | - v | - Single No 10 44"
2/3 240 - | - - | v/ | Single No 10 36"
2/3 600 - | v | Single No 10 36"
800/1200 | 2/3 600 - | = | Single No 19 44"
©See Figures 29.1and 29.2 for device mounti
Table 38.2 BranchMCCB Modules
Double Branch Single Branch
Minimum Minimum
Enclosure Maximum # Poles Maximum Enclosure Module
Width Blank Option Poles Width X-Height
TEL 6 3 - 3X
THQB 6 5 - 3X
TEY 6 5 - 3X
TEB/TED/THED 12 4 27" 2 - - 2X
TEB/TED/THED 112/ 6 3 - 3X
TQD/THAD 4 2 - 2X
TQD/THAD 6 3 - 3X
TFJ 2/3 6 3 3 3X
S S 3 R
3 6 3 3 5X
23 6 3 3 6X
2/3 6 3 3 6X
3 6 447 3 3 20 6X
3 6 3 3 5X
3 6 3 3 5X
I : N

hen TFL is intermixed with fusible devices— X-Height is 4X.

P
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WORKSHEET/ORDER FORM *

STEP 1. Specify Incoming Service Characteristics \%

—3PaW _<?240Vac _— Top Feed Service Entrance
— 3P3W _=<600Vac — Bottom Feed —YES
—1P3W _ < 250Vdc —NO @
—1P2W
\oltage to be printed on label: — / ___V

STEP 2. Specify Main Device
—— 200A — Main Switch _m Only
U

— 250A —HFuse n Lugs
— 400A —_JFuse reaker
—_ B00A __KFuse

___ B800A — L Fuse

— 1200A — RFuse
_ TFuse K

Subtotal: X-Height

STEP 3. Specify Branch Devices (Include Futures):
Left Side (or Center) Right Side

Amps Poles Fuse X-Height Amps Poles Fuse Type
[ SPECIFIED ¢
LAYOUT
OR \
[] FACTORY O
TO SELECT

LAYOUT
(CHECK ONE)

) Subtotal: X-Height

STEP 4. Specif?options.

Wider Enclosure — Painted Enclosure
—~__ Compression Lugs — Lamicoid Nameplates
— Main Device — Metal Nameplates OPTIONAL
— Branch Switches —Touch-Up Paint STEP5.  Calculate panel height from table.
— Interior Bus Bars : .
—_ Aluminum~—750 amps/sg. in.- STEPB. Calculate panel width from figure.
Standard
—— Copper—1000 amps/sq. in. 39

— Equipment Ground: Cat. No.
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CIRCUIT BREAKER PANEL EXAMPLE Main
800‘amp—3 Y/277 Vac
STEP 1.  Specify Incoming Service Characteristics 6“?)86%0&55 o
X 3PAW __<240Vac _X_TopFeed Service Entrance AlmifRbus
___3P3W _X_<600Vac — Bottom Feed —YES 5 @n ed~w/o door o~
__1P3W __<250Vdc _X_NO T T
— 1P2W > ) D ) D
Voltage to be printed on label: 480Y / 277 T |
® @ 6 6
STEP2.  Specify Main Device 60 W0 W0 250 250 300 300
___ 200A _X_ Main Lugs Only (b
— 250A — Dual Main Lugs
— 400A — Main Breaker
— 600A
X 800A \
___1200A K
Subtotal; X-Height 8
STEP3.  Specify Branch Devices (Include Futures): P
Left Side (or Center) Right Side
Amps Poles Break X-Height Amps Poles Breaker Type
30 3 3 60 3 TEL
100 3 3 100 3 TEL
250 3 & L4V 6 250 3 TJL4V
[] SPECIFIED 300 3 TJLav 6 300 3 TJL4V
LAYOUT
OR
FACTORY
TO SELECT
LAYOUT -
(CHECK ONE)
. 18 . Subtotal: X-Height 18
STEP4. cifyoptions.
ider Enclosure —Painted Enclosure OPTIONAL
ompression Lugs — Lamicoid Nameplates
— Main Device — Metal Nameplates STEP5. 24X—89.25"
— Branch Switches — Touch-Up Paint Calculate panel height from table.
— Interior Bus Bars

_X_ Aluminum - 750 amps/sg. in.
— Copper—1000 amps/sq.in.
0 —Equipment Ground: Cat. No.

44"
Calculate panel width from figure.

STEP6.



FUSIBLE PANEL EXAMPLE

STEP 1. Specify Incoming Service Characteristics

_3P3W _X_<600Vac ___ Bottom Feed ___YES
__1P3W ___ < 250Vdc _X_NO
—_1P2W

Voltage to be printed on label: 480Y / 277
STEP 2. Specify Main Device

—__ 200A —__ Main Switch _X_Mai
— 250A — HFuse
X 400A — JFuse
—_ 600A — KFuse
—_ B00A _ LFuse
—1200A — RFuse
—_TFuse

STEP 3. Specify Branch Devices (Include Futures):

X 3PAW ___ <240Vac _X_Top Feed Service Entrance

Mai L 4
ain
400 amp - 30-4W, 488Y/277 Vac

Main lud&an
14000 AIC= bus
Surfa t~/0 door

@

23088

QQ ® ® ©® @

3 30A  30A 30 DA 60A 200A 200A

FUTURE

Q
eaxer

>
D
[}

Subtotal: X-Height 6

Left Side (or Center) Right Side
Amps Poles Fuse X-Height Amps Poles Fuse Type
30 3 4 30 3 R
30 3 4 30 3 R
60 3« 0 5 60 3 R
[] SPECIFIED 200 3 T 7 200 3 T
LAYOUT (FUTURE)
OR
FACTORY
TO SELECT
LAYOUT
(CHECK ONE)
. 20X Subtotal: X-Height __20
STEP 4. Specify options.
ider Enclosure —_Painted Enclosure OPTIONAL
ompression Lugs — Lamicoid Nameplates
_X_Main Device __Metal Nameplates STEP5.  26X—75.50"
— Branch Switches —__Touch-Up Paint Calculate panel height from table.
— Interior Bus Bars
_X_ Aluminum - 750 amps/sq. in. STEP6. 36"

—_ Copper—1000 amps/sq. in.
— Equipment Ground: Cat. No.

Calculate panel width from figure.
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APPENDIX B:
TERMINOLOGY

Ambient Temperature is the temperature of the sur-
rounding medium that comes in contact with a fuse or
circuit breaker.

Ampacity is the amount of current in amps a conductor
can carry continuously under the conditions of use without
exceeding its temperature rating.

Amprating is the amount of current a fuse will carry
continuously without deterioration, or a circuit breaker
without tripping and without exceeding temperature rise
limits specified for a particular fuse or circuit breaker by
NEC requirements and UL standards.

Amp Setting, Adjustable varies the continuous current-
carrying ability of a circuit breaker through a predeter-
mined range.

ArcingFaultis a high-impedance connection, such as

an arc through air or across insulation, between tw
conductors.

Arcing Time, in a fuse, is the amount of jne {at elgpses
between the melting of the current-responsf

such as a link, to the final interruption of € cir
time is dependent upon such factors&
ance of the circuit.

Available Short-Circuit Curren@ﬂaximum rms
(root-mean-square) symmetri Ntatagiven pointin

a power system, operatin@yyitRgfaxinum generating capa-
city and connected logff, can®glIVEr to any zero imped-
ance short circuit aglfliedgdt that'given point.

Branch Circuit is the gtconductor between the final
overcurrent device protection and the outlets or point
of use. .

lid aluminum or copper alloy bar thatcar-
branch or feededdevices in a power
switchboard. There is at least one bus bar
hase of the incoming electrical service.

[ .Arciﬁg
and imped-

Bus Baris

ession Lug, also called a crimp lug, is a lug that is
to hold cable.

L 4

Continuous Load is one in whi \(lmum current

is expected to continue for thre@h more.(NEC

Article 100)
Current Density is the a t grcurrent traveling

through a member (cafgfe’ r,etc.).Itis across-section
measurement of the berin amps per square inch.

Current Senso iior and measure line-to-load and
return load{@xjine nt.Animbalance causes arelay to

signal the br trip at a present time and current
level i It function is present.

Dea construction technique in which energized
paig§ are MPexposed to a person on the operating side of

edljpment.

-Branch A mounting module that contains
twfusible switch units or circuit breakers installed side
by side.

e

Electrical Service or System is the conductors and
equipment for delivering energy from the electrical supply
system to the wiring system of the premises served. The
service or system consists of the number of phases,
number of wires, voltages and amps. Type of service
determines the number of poles on the main device, the
numbers of poles valid for feeder or branch devices, and
the minimum voltages for 1-, 2-, or 3-pole breakers and
fusible switches.

Enclosure is a constructed case to protect personnel
against contact with the enclosed equipment and to
protect the enclosed equipment against environmental
conditions.

Equipment Grounding is the interconnection and
grounding of electrical conducting material that either
encloses or is adjacent to electrical power conducting
components. (NEC 250-91 (b))

Expansion Kit An assembled kit that can be installed in
an empty side of a double-branch fusible switch unit to
create a new fusible switch unit. It includes the handle,
base plate, cover plate, load base and switch.

Feeder Circuit s all circuit conductors between the
service equipment or the source of a separately derived
system and the final branch-circuit overcurrent device.



Filler Mounts on side of fusible switch module, circuit
breaker module, or between side trims to cover the front of
the enclosure. The fillers plus trim comprise the enclosure
front around the installed devices.

Frame Size is a specific size of breaker with a specific
range of amp ratings. For example, an F-frame breaker
is available in ratings of 70 amps t0 225 amps ina 225
amp frame.

Front is the part of the panelboard that protects the
interior of the panelboard from environmental elements
and prevents accidental contact with the panel’s interior
live conductors.

Fuse Pullers Installed in fusible switch units, to facilitate
removal of the fuse.

Fuseholder or Fuse Block is an assembly of fusg w

and insulation for mounting and connecting a fuseYagQ
the circuit. \
Fusible Switch is adevicethat can switch offClng

flow and to which a fuse(s) is added to protectcy ors.

Ground Fault, an overcurrent condigjon, i§ leak8ge current
of a very low magnitude (measured | % between
the hot and ground conductors and \iich Can shock a per-
son if that person becomes par e Sgintentional path
to ground.

I2tis the measure of heat ene@eloped within a
circuit,in which | stands clive let-through current

squared, and t is tirfigy .
Interior The S@E rajs, b®pars and insulation system that

energizes the installed circuit-protective devices (fusible
switch or circuitgreaker).

ecified conditions.

Metal parts that grip the interior bus bar and conduct
ectricity to the module bus bars. The jaws are spring-
réinforced to provide a highly reliable electrical connection.

L 4

device.

Load s the outgoing (s
device.

Lug is a connegilr frofghe cable to the bus or from the
device to thegab

MagpeticWTi

Line refers to the ncomn& of equipment or
Si

de of equipment or

nonymous with instantaneous trip
Ipping action with no intentional time
xceeding the magnetic trip level will
rip mechanism and open the breaker contacts

ly.

a
%ﬁ
%in evice is a fusible switch or circuit breaker that

isolate the panelboard from incoming power.

ain Lug is the current connecting means between the
incoming service cable and the bus bar.

Mechanical Lug is a terminal with one or more wire bind-
ing screws that are driven to hold the conductor or cable.

Overcurrent is any current in excess of the rated current
of equipment or the ampacity of a conductor that can result
from an overload, a short circuit or a ground fault.

Pole refers to the number of output terminals on a fusible
switch or circuit breaker that must be insulated and sepa-
rated from each other.

Power Panelboard is any panelboard that is not a light-
ing or appliance panelboard as specified by UL and NEC
and is not limited as to the number and rating of branch cir-
cuits, except for available spacing and physical size. The
dead-front panelboard is accessible from the front only.

Quick-make, Quick-break describes the actions of a
mechanism, in which the speed of the contacts in opening
and closing a breaker or fusible switch is not controlled by
the operator.

Rejection Fuse and Clip is a combination of Class R
fuses and clips that will not accept fuses with a lower
short-circuit rating. This type of fuse and clip has a mecha-
nism that rejects standard NEMA Class H fuses.
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Rotor Mechanism in fusible switch unit that mechanically Trim The four pieces of painted .bottom and
ensures all switch blades open/close simultaneously. each side) that cover the front losure. The trim
r t

. : -~
Selective Tripping is the application of circuit breakers plus f|||IIers comprise the en aroundthe :
or fuses in series, so that, of the breakers or fuses carrying installed devices.
fault current, only the one nearest the fault opens and iso- Trip Function is tha ' the breaker that senses
lates the faulted circuit from the system. fault conditions, contfjs theassociated logic functions
Series-Connected Rated Panel means the UL Listed and initiates an S e breaker trip device.
short-circuit rating of the panel is equal to the IC rating of Trip Mechghi independent of manual control
the main protective device when properly applied with its handles. The rwill trip when a fault occurs, even if
branch circuit protective devices. theh [ inthe “ON" position.
Service Disconnect is a device or group of devices that Un Release instantaneously trips the breaker
all ungrounded conductors of a circuit can be disconnected whgn voltae (control or line) drops to 30%-70% of nomi-
from the service conductors. ra
Service Entrance Equipment, such as power panel- e is electrical pressure that moves electrons
board, consists of a fusible switch or circuit breaker tWBUgh a conductor and is measured in volts. -
gt o ot ofrcsf s e 0, Votageatings s s gt vt
; . : : which a fuse or circuit breaker is designed to operate.

electrical power. Service entrance equipment must i
a connector for bonding and grounding the neutral % XValue is a vertical measurement of the usable mounting
tor at the entrance point of the supply conductogs#and space on a panelboardfor a fusible switch or circuit
a UL service entrance label. S C) breaker. X is equal to 1%/s inches (1.375"). X value is the

. main factor in determining the required height of a panel-
Shunt Trip opens a breaker by remote cq N board.Height of the interigor IS thr-,(11 sum ofthge horizoﬂtally
Single-Branch A mounting module §@&t i S Siged to accept mounted, panel-mounted components.
one fusible switch unit or circuit bregker. Aifigle-branch
fusible switchmodule may have ong fusilile switch unit
factory-installed on one side, r side specified
empty (blank) to facilitatgjnst ture expansion kits. o~
Thermal Trip protec ustained overloads. A
bimetallic elemen mezWise in inverse proportion
to the current. If a cirCli loaded, heat from exces-
sive current flow causes imetal to bend, actuating
the trip mechanism to open the breaker.
Time Delayys a term’used by NEMA, ANSland UL to
denote a gglMum opening time of 10 seconds on an over-
loadc imes the amp rating of a circuit breaker
orCla “and R fuses. Time delay is useful to let -

thri mentary current inrushes, such as in motor
. Without interrupting the circuit.



APPENDIX C:
INSTALLATION PUBLICATIONS

Installation instructions for Spectra Series Power Panelboards

NG

L 4

Description ublication Number

30 amp/60 amp Switch Expansion Kit GEH 5547
30 amp through 200 amp Fusible Switch Installation GEH 5548
400amp/1200 amp Fusible Switch Installation GEH 5550
400 amp/1200 amp Fusible Switch Handle Replacement GEH 5553
400amp/600 amp Fusible Switch Load Block Replacement GEH 5576
400 amp/600 amp Fusible Switch Rejection Kit GEH 5577
60 amp/100 amp Fusible Switch Expansion Kit GEH 5581
200 amp Fusible Switch Expansion Kit GEH 5582
APPFiller Plate Installation GEH 5583
ANK Neutral Assembly Kit Installation @ GEH 5585
Equipment Grounding Kit GEH 5586
APF Surface Front Trim Kit GEH 5587
Main Lug Kit Installation \ GEH 5588
Installing Interior Into Box GEH 5589
AFPFiller Plate Installation @ GEH 5590
Compression Lug Kit Installation GEH 5595
Mechanical Lug Kit Installation GEH 5596
800amp/1200 amp Fusible Swit&&ﬂon GEH 5597
Permanent Circuit Numbers GEH 5598
Flush Mounting Installation O GEH 5621
Door In Door Installation @ GEH 5622
K Frame Module Ingta¥adi GEH 5623
J Frame Modul ti GEH 5624
E Frame Modu ' GEH 5625
FFrame Module Instalfation GEH 5626
THLCI Frame Mo@le Installation GEH 5627
TQD Frafye Module Installation GEH 5628
Feed Lug Kit Installation GEH 5630
B ions GEH 5631
/60 amp Rejection Kit GEH 3047

nate Lugs: 30-1200 amp Fusible Switches GEJ 3050
NEMA Panelboard Installation Instructions GEJ 3043
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APPENDIX D:
TECHNICAL INFORMATION

Service Conditions Equipment is rated for operation
under the following usual service conditions, unless lim-
ited by the devices contained in the equipment. Unusual
service conditions should be referred to the factory. These
include requirements such as seismic, corrosive or explo-
sive atmospheres, vibration, shock and unusual operating
duties, and temperature.

Altitudes Equipment is rated for use up to a certain alti-
tude. Above these altitude values, which vary dependent
on the type of equipment being considered, the continuous
current and voltage rating may require modification to
account for increased temperature and lower dielectric
strength. Standard ratings may be applied up to the follow-
ing altitudes:

Table 46.1 Altitude Derating

Rating Correcti
Equipment Required Ahgve

(Feet)
Low Voltage Panelboards 660
Low Voltage Switchboards 660
Low Voltage Switchgear
Low Voltage Motor Control Centers S 300
Medium Voltage Motor Control
Medium Voltage Switchgear \0
For derating correction factors to be 8jied When the alti-

tude exceeds the above, refer to qyPMent application
bulletins or factory.

Q>®
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\ted forusein

Ambient Temperature Equi
agiven ambient,and if excee ontinuous current

rating requires derating. Rd%

ctionis required if

applied in an ambient exggedingrthe following:
Table 46.2 Ambient Deyft
Ambient
40°C
25°C
40°C
otor Control Centers 40°C
tage Motor Control 40°C
edium Voltage Switchgear 40°C

cation bulletin or factory.

rating correction factors to be applied when the
ient exceeds the above, refer to the equipment appli-



Current The continuous current carried by a protective
device should not exceed 80% of the device rating unless
the equipment or assembly, including the protective
device, is listed for continuous operation at 100% of its
rating. A continuous load current is one that continues for
three hours or more. A noncontinuous load current may be
100% of the device rating.

Low-voltage fusible switches are standard-rated
80% except high-pressure contact and bolted pressure
switches, which are 100% rated. Molded case circuit
breakers equipped with thermal magnetic trips are
standard-rated (80%). When equipped with electronic
trips, they can be standard (80%) or 100% rated.

When mounted in equipment, MCCB and fusible
switches in group-mounted configuration are all standard
(80%) rated. In individual mounted configuration, MCCB
with electronic trip can be standard (80%) or 100% raf€

Insulated case circuit breakers are standard (80% .0
100% rated. Low-voltage power circuit breakers, ty

AKR, medium-voltage fuses, and medium-voltag
PowerVac are all 100% rated. Low-voltage protegti
devices are fast operating and their short-cigg®¥ r
based on the maximum current duringghe figgt halficycle
of fault current flow. The total fault curr, tion of
fault consists of two components; t and 't compo-
nents. The ac component is define% mmetrical
rms current, and ac plus dc, the al rms current.

The magnitude and rate of decafof th dc component is
a function of the reactance ce (X/R) ratio. Low-

voltage protective dewices@gratBd on the basis of sym-
metrical rms amps N nown X/R ratios to
assure capability@t ingérruptihg the total fault current

asymmetrical fa
are as follows:

ratios at which they are tested

Table 47.1
Low Voltage Protective Dev X/R
Power Circuit Breaker (AKR) 6.6
Insulated Case Circuit Br ) 49

Molded Case Circui e
interrupting Ragi 20KA 49
10 20KA 32
10KA 17

metrical current should be greater than the protective
IC8 will withstand, then the protective devices inter-
Ing rating must be derated. Derating factors are identi-
ed in the applicable application bulletins and standards.
Medium- and high-voltage fuses are rated in terms
of symmetrical current, but can withstand the total asym-
metrical current provided the X/R ratio does not exceed
15.1f the circuit where applied exceeds an X/R of 15, then
it is necessary to derate the symmetrical current rating in
accordance with the applicable standard. Proper applica-
tion of medium- and high-voltage breakers requires that
the circuit- short-circuit duties during the first cycle
(momentary), and at contact parting time (interrupting), be
compared with the circuit breaker's short-circuit capability
to close and latch during the first cycle, and to interrupt at
some time later. Refer to GET 3550 to determine methods
of calculating short-circuit currents for proper application.

S
cOgy
% n,circuit X/R at point of application. If the circuit
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Conductors for General Wiring

NEC REFERENCES

A\

Table 48.1 Ampacities of Insulated Conductors Rated 0-2000 Volts, 60°C to 90°C. Not More Than Three Conducter: eway or Cable or Earth
(Directly Buried), Based on Ambient Temperature of 30°C (86°F)
Size Temperature Rating of Conductor. Size
60°C 75°C 85°C 90°C 60°C 90°C
(140°F) (167°F) (185°F) (194°F) (140°F) (194°F)
TYPES TYPES
TYPES TA TBS TA
tFEPW SA TBS
tRH SIS SA
tRHW 1FEP SIS
tTHW,THHW 1FEPB tRHH
TYPES tTHWN TRHH TTHHN
AWG W TXHHW TYPE  [tTHHN,THHW TTHHW AWG
MCM TUF TUSE 1ZW v TXHHW TXHHW MCM
COPPER M OR COPPER-CLAD ALUMINUM
18 14
16 18 18
14 20t 20t 25 25t
12 25t 25t 30 30t 20t 25 25t 12
10 30t 30 35t 10
8 30 40 40 45 8
6 40 50 55 60 6
4 55 65 75 75 4
3 0 65 75 85 85 3
2 75 90 100 100 2
1 0 85 100 110 115 1
10 100 120 130 135 1/0
2/0 95 15 135 145 150 2/0
3/0 225 130 155 170 175 3/0
4/0 260 150 180 195 205 4/0
250 290 170 205 220 230 250
300 320 190 230 250 255 300
350 350 210 250 270 280 350
400 380 225 270 295 305 400
500 430 260 310 335 350 500
600 475 285 340 310 385 600
700 520 310 375 405 420 700
750 535 320 385 420 435 750
800 555 330 395 430 450 800
300 585 355 425 465 480 900
1000 615 375 445 485 500 1000
1250 665 405 485 525 545 1250
1500 705 435 520 565 585 1500
1750 735 455 545 595 615 1750
2000 750 470 560 610 630 2000
AMPACITY CORRECTION FACTORS
Ambient Ambient
Temp.°C FéPambient temperatures other than 30°C, multiply the ampacities shown by the appropriate factor shown below. Temp. °F
91 94 95 96 9 94 95 96 88-95
82 88 90 91 82 88 90 91 97-104
N 82 85 87 Al 82 85 87 106-113
58 75 80 82 58 75 80 82 115-122
4 67 74 76 4 67 74 .76 124-131
58 67 N 58 67 Al 133-140
33 52 58 33 52 .58 142-158
30 4 30 41 160-176

The overcurrent protection for conductor types marked with an obelisk (t) shall notexceed 15 amps for 14 AWG, 20 amps for 12 AWG, and 30 amps for 10 AWG copper, or 15 amps

12 AWG and 25 amps for 10 AWG aluminum and copper-clad aluminumafterany correction. Factors for ambient temperature and number of conductors have been applied.
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Table 49.1 Ampacities of Insulated Conductors Rated 0-2000 Volts, 60°C to 90°C. Single conductors in free a

On ambient temperature

of 30°C(86°F)
Size Temperature Rating of Conductor. Size
60°C 75°C 85°C 90°C 60°C 75 85°C 90°C
(40°F) (167°F) (185°F) (194°F) (140°F) (1628F) (185°F) (194°F)
TYPES TYPES
TYPES TA TBS, TATBS
tFEPW SA, 1TW, SA
tRH SIS, TFEP SIS
tRHW 1FEPB tRHH
tTHW, THHW tRHH RHW TTHHN
TYPE tTHWN 1THHN L,THHW tTHHW
AWG TW TXHHW TYPE TXHHW tTHWN TYPE tXHHW AWG
MCM tUF tZW v Mi TXHHW v Ml MCM
COPPER LUMINUM OR COPPER-CLAD ALUMINUM
18 18
16 23 24
14 251 30t 30 35t
12 30t 35t 40 40t 301 30 351 12
10 40t 50t 40t 40 40t 10
8 60 70 55 60 60 8
6 80 95 75 80 80 6
4 105 125 80 100 105 110 4
3 120 145 95 115 125 130 3
2 140 170 110 135 145 150 2
1 165 195 130 155 165 175 1
1/0 195 230 150 180 195 205 10
2/0 225 265 175 210 225 235 2/0
3/0 310 350 200 240 265 275 3/0
4/0 405 235 280 305 315 4/0
250 455 265 315 345 355 250
300 505 290 350 380 395 300
350 570 330 395 430 445 350
400 615 355 425 465 480 400
500 700 405 485 525 545 500
600 780 455 540 595 615 600
700 855 500 535 650 675 700
750 885 515 620 675 700 750
800 920 535 645 700 725 800
900 985 580 700 760 785 900
1000 1055 625 750 815 845 1000
1250 1200 710 855 930 960 1250
1500 1325 795 950 1035 1075 1500
1750 1445 875 1050 1145 1185 1750
2000 1560 960 1150 1250 1335 2000
AMPACITY CORRECTION FACTORS
Ambient Ambient
Temp.°C 4For ambient temperatures other than 30°C, multiply the ampacities shown by the appropriate factor shown below. Temp.°F
31-35 91 94 95 96 91 94 95 96 88-95
82 88 90 9N 82 88 90 91 97-104
41 N 82 85 87 Al 82 85 87 106-113
58 75 80 82 58 75 80 82 115-122
51- A4 67 74 76 4 67 74 76 124131
-60 58 67 Al .58 .67 N 133-140
70 33 .52 58 .33 .52 58 142-158
71-80 30 4 30 4 160-176

1The overcurrent protection for conductor types markedwith an obelisk (T) shall notexceed 20 amps for 14 AWG, 25 amps for 12 AWG, and 40 amps for 10 AWG copper, or 20 amps
for 12 AWG and 30 amps for 10 AWG aluminum and copper-clad aluminum after any correction. Factor for ambient has been applied

*Fordry locations only. See 75°Ccolumn forwetlocations.
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Table 50.1 Full-Load Current of Normal Efficiency Motors Average Expected Values. For three-phase, 60-Hert
700-Line, normal efficiency, drip-proof, normal starting torque, continuous, 40°C ambient (1.15 service factor) hor

APPROXIMATE MOTOR FULL-LOAD CURRENT RATINGS \

NEMA design B) Tri-Clad
al'induction motors.

verage Expected Values

Average Expected Values
Motor Synchronous of Full-Load Currents
HP SpeedRPM  ["00v T 230v [ 460v [ 575v
Ve 1800 16 14 0.70 056
1200 1.7 1.5 0.75 0.60
3600 20 1.7 0.85 0.68
fa 1800 1.7 15 0.75 0.60
1200 2.0 17 0.85 0.68
3600 2.0 1.8 0.86 0.70
Va 1800 23 20 1.0 :
1200 2.3 20 1.0
300 3.2 28 14
3600 28 24 1.2
Y 1800 32 28 14
1200 37 3.2 16
900 44 38 19
3600 37 32 1.6
1 1800 41 36 18
1200 44 38 19
900 55 48 24
3600 5.3 46 23
" 1800 6.0 5.2 2.6
1200 6.0 5.2 26
900 7.1 6:2 3.1
3600 6.9 6.0 30
2 1800 7.1 6.2 3
1200 16 6.6
300 10.6 9.2
3600 94 82 .
3 1800 9.9 86 34
1200 12.0 0. 4.2
900 15.4 5.4
3600 154 54
5 1800 16.3 5.7
1200 . 6.7
300 6.9
3600 X 15
10.3 8.2
1.3 9.0
124 9.9
118 95
136 10.9
14.2 1.4
14.4 11.
185 14.8
20.3 16.2
196 15.7
20.7 16.6
211 21.7
25.8 20.6
246 19.7
27.8 22.2

Motor of Full-Load Currents
HP 230V_| 460V_| 575V
626 31.3 250
620 31.0 248
64.2 321 257
718 35.9 28.7
744 37.2 298
74.8 374 23.9
77 38,5 308
80.2 401 321
956 47.8 392
1009 504 403
996 498 398
105.8 52.9 42.3
1222 61.1 489
1236 61.8 49.4
125.2 62.6 50:1
138.2 69.1 55.3
3600 163 1414 70.7 56.6
60 1800 172 149.8 749 599
1200 172 149.2 746 59.7
900 176 1534 76.7 61.4
3600 206 178.8 89.4 715
75 1800 207 180.0 90 720
1200 206 179.2 896 71.7
900 22 191.8 95.9 76.7
3600 262 228 114 912
100 1800 281 244 122 97.7
1200 283 246 123 98.4
900 296 258 129 103
290 145 116
125 1800 340 296 148 118
1200 352 306 153 122
900 370 322 161 129
3600 398 346 173 138
150 1800 412 8 179 143
1200 419 364 182 146
900 435 378 189 151
3600 - 446 223 178
200 1800 - 468 234 187
1200 -~ 482 241 193
3600 574 287 230
250 1800 - 530 295 236
1200 - 534 297 238
300 3600 676 338 270
1800 - 686 343 274
350 3600 774 387 310
1800 792 396 317
400 3600 - 890 445 356




Table 51.1 Distribution and Pad-Mounted Transformers Available Short-Circuit Currents —By Service Ratings

TRANSFORMERS

Short Circuit Current Total R

Mg);‘i:::lm Symmetrical (Average 3 )
Service Circuit kVA Ultimate 208 Volts 480 Volts
Rating Available Transformer nsformer
in from Primary Size kVA and Transformer Siz&kVA and Transformer
Amps Source Impedance Alone Impedance Alone
100,000 24,060
250,000 225 500 27,340
600 500,000 2% 2% 28640
750,000 29,100
UNLIMITED 30,070
100,000 21,230
250,000 300 750 23,740
800 500,000 2% 35% 24,720
750,000 25,780
UNLIMITED 41880 25,780
100,000 6,200 21,230
250,000 300 39,280 750 23,740
1000 500,000 2% 40420 35% 24720
750,000 40,820 25,060
UNLIMITED 41640 25,780
100,000 55,550 26,730
250,000 0 63,000 1000 30,840
1200 500,000 66,000 3.5% 32,510
750,000 67,200 33,100
UNLIMITED 69,300 34,370
100,000 48,980 36,080
1600- 250,000 54,780 1500 44,000
2000 500,000 5% 57,040 35% 47,480
750,000 57,830 48,760
UNLIMITED 59,480 51,550
100,000 61,680 32,500
250,00 1000 71,700 2000 37,100
2500 500,00 35% 75,020 5.75% 38,900
750,0 76,400 39,700
UNLI 79,300 41,200
61,680 36,400
1000 71,700 2500 44,500
3000 35% 75,020 5.75% 48,100
76,400 43,500
79,300 52,300
83,270 72,160
1500 101,550 {2)1500 88,000
4000 35% 109,570 3.5% 94,960
112,530 97,520
UNLIMITED 118,960 103,100
Table 51.2 Typical Short-Circuit Contribution for Motors
Equivalent Motor
e Short Circuit Contribution Contribution
0 2X Transformer Normal Load Continuous Current Amps (or service amp rating) 50%
Commercial Buildings: 50%
180 2X Transformer Normal Load Continuous Current Amps (or service amp rating)
Industrial Buildings:
d 100%

4X Transformer Normal Load Continuous Current Amps (or service amp rating)
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APPENDIX E:
CONNECTING MECHANISM INFORMATION

The concept of holding spring-reinforced jaws onto a bus
structure through positive bolted and locking means has
been successfully used in busway, and drawout switch-
boards and switchgear.

The spring-reinforced jaw clamps onto the panel-
board interior bus. During normal circuit conditions, it
maintains the electrical connection.

Atshort circurt, a strong electro-magnetic field
develops around the jaw. The resulting force increases the
Jaw pressure on the bus and maintains an excellent con-
nection. The design creates current paths and generates

clamping forces as shown in the computer-generated
llustration. @

Table 52.1 Spring Reinforced Jaw Connection Q
! \

F=1{LxB)
where

F = Clamping Force
| = Current
L = Conductor Length
B = Electromagnetic Field

L 4

-magnetic forces between adjacent phases
uble-bus assembly. All jaws are also secured
re-lock connectors in order to avoid inadvertent
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APPENDIX F:
GUIDE FORM SPECIFICATIONS

GENERAL

Furnish and install power panelboards either fused-switch
or molded-case circuit breaker type with dead-front safety
construction as shown on plans and described herein as
General Electric Spectra Series™ panelboards. Panel-
boards shall be listed and labeled by Underwriters Labora-
tories, Inc. in accordance with UL Standard 67, and shall
conformtothe latest requirements of the National Electr-
cal Code and NEMA standard PB.1. The panelboard shall
meet service entrance requirements when specified.

ENCLOSURES

Panelboard enclosures shall be corrosion-resistant galyas
nealed (zinc finished) sheet steel with removable en
walls. Fronts shall be cold-rolled steel,coated with

phatized rust inhibitor and then finish coated wit
light gray enamel.

FRONTS (b

A four-piece front shall be furnished tgprotide edse of
wiring access. A door, when required, s e-piece
bolt-on front with a lockable hinged d@0r ovBithe protec-
tive devices. Door-in-door constrgm n required,
shall consist of a one-piece fronjewit ockable doors.
The smaller door,when open, pfovide§ access to all device
handles and rating labels. oor, when open, pro-
vides access to all cqpdu wiring terminals. Both
doors shall be furn M s. All door hinges shall be
' ' h are welded to the door(s)
T logkes shall be GE slate red Valox
style.(Optional do which can be provided are Yale

#511, Corbin lift latch Style and 3 point latch.) All screw

fasteners are zinc.coated to retard corrosion.

MAIN AND BRANCH DEVICES

nch-fusible switches shall be of the positive,

- , quick-break type with double-break, over-
mechanism. The external handle shall be suitable

adlocking in the “OFF" positionand is interlocked with

L 4

the switch cover to prevent \he switchinterior
when the switch is in the "@N'#p@8tion—an interlock
override release is providgd. Flgi#fe switch units shall be

fully interchangeable yithoBgisturbing the adjacent units
and shall be capab Whstanding the available let-
through short-cirgllit clfegnt as shown on the plans.

Main angddr circuit breakers shall be quick-
make, quick-8r trip-indicating. All two and three

ave internal common trips. Interrupt-
&

circuit breaker shall not be less than the
rt-circuit currents available at the incoming
als as shown on the plans.

INTERIORS

an®tboard symmetrical interior shall be so designed
# assembled that the circuit-protective modules (either

sed switches less than800A or circuitbreaker) are
mounted onto the bus bar with positive gripping jaw
assemblies and locked pressure connections. The circuit-
protective module can be removed or replaced without dis-
turbing adjacent protective devices and without remaving
the main bus or branch circuit connections. The interiors
shall be capable of supporting compatible fusible switches
and molded-case circuit breakers in the same panelboard.

BUS BARS

Bus bars shall be current density rated and meet UL67
temperature rise limits thru actual tests. All bus bars are
silver plated. Bus bar current density rating shall be 750
amps per square inch for aluminum or 1000 amps per
square inch for copper as required by the contract docu-
ments. Reduced current density bus ratings of 600 amps
per square inch for aluminum or 800A per square inch for
copper are also available.

Bus bars shall be sequenced-phased, and rigidly sup-
ported by high-impact resistant, insulated bus supporting
assemblies to prevent vibration and resulting damage
when subjected to stress, vibration or short circuits. All
solderless terminations shall be suitable for either copper
or aluminum UL Listed wire or cable and shall be tested
and listed in conjunction with appropriate UL standards.

(Continued on next page)
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APPENDIXF:
GUIDE FORM SPECIFICATIONS
CONTINUED

Panelboards shall be so designed to permit the
incoming line conductors to enter either the top or bottom
of the enclosure.

The neutral bar shall be fully rated and capable of
being relocated to either corner of the enclosure at the line
endto facilitate conductor termination.

Ground wire terminations shall be provided as an
option inkitform suitable for installation by the panel-
board installer without voiding UL label.

SERIES RATINGS
All panelboard series-connected ratings shall be promi-

devices shall be displayed on the device label.

N
>
$

4

Q
&
&

% L 4
S
S

Y
&

nently displayed, and all current ratings of protective Q@ PN
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