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page 2 low impedence bus duct

general information

10 foot section of low impedance bus duct with ventilated
housing

ﬂ&!mm

application

Low impedance bus duct is ordinarily used to conduct
large amounts of power over long distances with a
minimum voltage drop. It consists of insulated copper
or aluminum bars, closely spaced, supported by
clamp type supports. These are enclosed in a 16-
gauge steel housing, utilizing the 4-channel inter-
locking type construction.

Low impedance duct is available in two different
enclosures: 1. indoor ventilated, 2. outdoor ventilated.

For most applications a totally enclosed housing is
not necessary since the bus bars are fully insulated
(except for a short space at the splice between
sections where uninsulated portions are staggered).
Therefore, ventilated bus duct is usually specified.

The two types of ventilated bus duct, indoorand
outdoor, are identical in appearance. However) onit-
door ventilated bus duct has a galvaneal shéet steel
housing that is both bonderized and painted. It also
has special hardware and ventilated accessycovers.

construction

All hardware used in assembling low impedance
duct is zinc-chromate plated. Special/fasteners are
used to join sections of duct./These fasteners are in-
serted into drawn, thredded‘loles in the housing,
providing a rigid mechanicalyconnection between all
sections of the system.

Bus bars of outdoor and indoor bus duct are insulated
their entire length with a polyvinyl chloride plastic
tubing except for the, ends which are silver-plated
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for good contact at lap joints. Instead of drilling the
bus bars to make connections, steel inserts are forced
under high pressurejinto¥one end and slotted holes
are used in the other. These steel inserts have large
collars on theside ofithe bar away from the lap. This,
together, with a, latge washer on the bolt, assures a
very low-resistance splice when the bolt is drawn
up tight#Joints are staggered so that there is always
insulation“en the bus bars adjacent to the splice, and
are made with heat-treated steel bolts having a tensile
stréngth ‘'6f 100,000 lbs. per square inch.

Bus bars of all ratings using two bars per-phase are
insulated and firmly supported on 3/-inch centers by
molded supports spaced at 17-inch intervals. Three
8/¢-inch steel bolts hold the suppors& and bus bars
firmly in place. Bus bars of ratings using four bars
per phase are supported on 3/4-inch centers by molded
supports spaced at 20!34,-inch intervals. For reduced
reactance, bars of opposite polarity are interlaced to
provide a repeating phase sequence. Straight lengths
can be varied between 21ljj-inch minimum to 120-
inch maximum.

standards

Westinghouse low-impedance bus duct is manu-
factured to withstand short circuit stresses in accord-
ance with NEMA short circuit ratings for busways.
These ratings are listed on page 9, a.d. 30-560.

All ratings have the Underwriters Laboratories Inc.
listing unless noted otherwise.

%
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straight lengths I 10 foot section top and front views
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800 amp. to 3000 amp.—copper 4000 amp. t0,5000 amp.—copper
600 amp. to 3000 amp.—aluminum 4000 ampato 5000 amp.—aluminum
3 phase/3-wire joint 3 phase/3-wite joint
3" w3 L' 3 3"
‘: . TR FRONT |FRONT o j _f"‘
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3 phase/4-wire !4 neutral joint 3 phase/4-wire /4 neutral joint
s
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3 phase/4-wire/full size reutral joint

note: for cross section dimensions see page 21.
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low impedance bus duct

I construction details |

bus slots for bolting bus bars together

.12 =, 4
o) g e | s,
- 9-1% 2" and 2—2- bus

insulating tubing

bus bars

[
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duct joint

For ease of inspection of bus bar joints and to facilitate
installation, access openings to boltedgjoints are pro-
vided on two opposite sides of the ductfThis affords
ample room for bolting of bus bats. After they are
bolted, an access cover 175 inches wide for venti-
lated indoor and outdoor covers this\epening.

Bus bars are provided with threaded steel inserts at
one end and slotted holés,at the other for ease in
making splices. Offsets®near®he end of each bar
permit the making of meat lap slices.

Heavy l4-gauge sfeelysplice plates telescope inside
the top and bottom fchannels. They are attached by
sems fasteners, Vinsuriflg a strong mechanical con-
nection between housings of adjoining sections.

ductjointidetails

splice plate

[aat: _Hj & ]+

5
L
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access cover
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fittings

There are ten basic fittings to meet every application
need. These include: flange ends, elbows, tees,
offsets, crossovers, reducers, adapter cubicles, ex-
pansion sections, cable tap boxes, and end closers.
They, along with standard and minimum dimensions,
are described on the following pages. When making
field measurements and layouts, it should be remem-
bered that dimensions of fittings such as elbows,
tees, offsets, and crossovers are given from the
centerline of the duct.

flange sections

Flanges join bus duct housing to the switchgear or
other apparatus and include standardized bus exten-
sions for electrical connection.

When bus duct extends out of switchgear the open-
ing and flange drillings must be provided by jthe
switchgear builder. In which case, the cutoutsdimen-
sions and drilling plan must be followed. For proper
coordination between bus duct and, switchgear,
detailed drawings must accompany the order.

Standard bus extensions are eightfinches” long,
Like phase bars are collected in" the) housing
before extending through the flange., ‘Flange and
bus extension sections are fabricated for either right
or left connection to the duch system. Viewing the
“"FRONT" of the duct systemf@with the “TOP"’ mark-
ing up, the right flange sectiomyjoins to the right
and the left joins to thegleft end of the system. Ex-
ample: 2 bar per phase.

30 /4W /FN 30/4W /VeN

of

page 9

key to relationship of fittings to straight lengths.

vpward  reqrward
e

FRONT

P2
forward

downward

standard right flange \:2

copper| alumi- bus bar size | mini- maxi- standard
num mum mum length
\\xl’ \\x"
dimen- | dimen-

sion sion
800 600 (2-14” x1” 16)% 54 24
1000 800 |2-14" x11p” 17 54 24
1350 1000 (2-14” x2” 17V, 54 24
1600 *1350 |2-14” x 216" 18 54 24
*2000 *1600 |2-14” x 3” 185 54 24
*2500 *2000 |2-14” x 4” 1915 54 24
*3000 *2500 |2-14” x5” 2015 54 24
*3000 |2-14” x6” 2115 54 24
*4000 414" x 3" 22 657% 30
*4000 |4-V4” x 4" 24 677 30
*5000 4-1,” x §” 26 6973 30
*5000 |4-14” x6” 28 Ny 30

* Flatwise mounling only
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T grase 1 upward and downward elbows
! fittings I
elbows
Elbows are used to make 90° changes in the direction downward elbow
of busway runs. There are four types available with
each leg of the standard elbow being 24 inches long.
forward and rearward elbows
forward elbow
o,
copper aluminum | bus bar size | minimum maximum
X" dim. X" dim.
left or leftfor
right leg right leg
800 600 2-Vax1 111, 50
1000 800 | 2Vax1% 12 50
1350 1000 2-V4ax 2 12V5 S0
1600 | *1350 | 2-Va x 2V 1284 50
*2000 *1600 2-V/4ax3 13 50
*2500 *2000 2-Yax 4 1315 50
*3000 *2500 2-4 x5 14 50
*3000 2-Y4x6 1415 50
* For flatwise mounting only. 2 bars per phase
Minimum "X’ dimension is 1534 inches.
Maximum ""X" dimension is 4934 inches.
4 bars per phase
copper alumi- bus bar 4 bars per phase
num size
3 3 wire 3D 4 wire 3D 4 wire
o neut. full neut.
mini- [ maxi- [ mini- | maxi- | mini- | maxi-
mum mum mum mum mum mum
T | Tt | W | TR | e | e
di- [di- [Qi- [4i- |- |ai-
men- men- men- men- men- mesn-
sion | sion |sion [sion |sion [sion o
*4000 4V, x3 | 20 [59%( 21 [6018| 21 (6174
*5000 | *4000 | 4-i4 x 4 | 20 [59V4| 21 |60%4| 21 |61%
414 x5 | 20 [59V4( 21 |601g| 21 (617
*5000 | 4-4x 6 [ 20 [5914] 21 |60!4| 21 |617%

* For flatwise mounting only.
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elbow flanges

forward and rearward elbow right or left
flange

forward elbow right flange

page 7

upward and downward elbow flange

cop- | alumi- | bus bar | flange leg elbow/deg
per num size mini- maxi- | mini- maxi-
mum mum mum fmum
\\LII \|Lll \\x" |\xl’
dimen- | dimen- | dimen-{,dimen-
sion sion sion sion
800 600 |2-14x1 9 5234 115 597
1000 800 |2-l4x1lls| 9 5234 12 597
1350, 1000 |2-V4x 10 5234 12V5 5974
1600|(®1350 | 2-V4x2Vs| 10Y% 5238 1234 597
(®2000((®1600 |2-14x3 11 5234 13 5975
(32500|(32000 | 2-14x4 12 5234 1315 5974
(®3000|(®2500 | 2-14x5 13 5234 14 59745
(®3000 | 2-V4x6 14 5234 145 597
@ For flatwise mounting only.

Flanges will be supplied on end cftight or left leg as required.

Refer to Westinghouse for 4 bar per phase.

downward
elbow
right . <
flange X \L; X
cop- | alamix| bus’bar | flange leg elbow leg
per Y gose mini- maxi- mini- maxi-
mum mum mum mum
\|LII \|Lll \\xll \\xl'
dimen- | dimen- | dimen- | dimen-
sion sion sion sion
800 600 | 2-V4x1 1434 52l 1534 45
1000| 800 | 2-14x1lp| 15V, 5218 1534 45
1350/ 1000 | 2-14x2 1534 5218 1534 45
1600, (01350 | 2-V4x2l6| 1614 5218 1534 45
(©2000{(D1600 | 2-14x3 1634 5218 1534 45
@2500((D2000 | 2-14x4 1734 528 1534 45
(®3000{(D2500 |2-14x5 1834 528 1534 45
®3000 |2-V4x6 1934 5218 1534 45

@ For flatwise mounting only.
Refer to Westinghouse for 4 bar per phase.
Flange can be supplied on end of right or left leg as required.

flush elbow flange

copper | alumi- | bus bar | mini- maxi-
num size mum mum
\\x" \\xl’
dimen- | dimen-

sion sion
800 600 | 2-V4x1 1534 635
1000 800 (2-V4x1ls| 16 635
1350 1000 | 2-14x2 1614 6315
1600 [ 1350 | 2-14x2l5| 1615 6315
(2000 | (1600 |2-14x3 1634 6315
(2500 | (22000 |2-4x4 17V, 6315
(3000 | (22500 |2-14x5 1734 6315
(3000 | 2-14x6 1814 631

@ For flatwise mounting only.
For 4 bar per phase dimension refer to West-
inghouse.
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| tees |

Tees are busway fittings for making T connections to
bus duct. The four standard tees for low-impedance
duct are: forward, rearward, upward, and down-
ward. Each leg of a standard tee is 24 inches long,
measured from the centerline of the duct to the end
of the top or bottom channels.

forward and rearward tees

Facing the “FRONT" with the marking “"TOP" upward, a 24-inch
leg extends forward on a forward tee and rearward on a rear-
ward tee from the center of a four foot section of duct.

amp ratings bar size minimum leg lengths
copper aluminum
800 600 2-Vax1l 13V4
1000 800 2-Vax1lp 1315
1350 1000 2-Yax2 1334
1600 ®1350 2-14x 2% 14
2000 »1600 2-1/4x3 14Y4
(2500 ®2000 2-Vax 4 1434
(13000 (2500 2-1/4x5 1514,
(13000 2-14x6 1534
(4000 4-/4x3 24
®5000 (4000 4-Vax 4 24
(5000 41/ x6 24

upward and downward tees

Upward tees have a 24-inch leg extending upwardyfrom the
center of a 4-foot section of duct with the "TOP! marking up.

With the “"TOP" marking up, downward tees have a'24-inch leg
extending downward from the center of a_4sfoot section of duct.

forward tee

upward tee

downward tee

amp ratings bar size minimum leg dimension
copper | alumi- 30 3IW 37 4W LN| 3f 4W F/N
num &adB |c|a |B ] C|A |B ‘ C
800 600 | 2-Vax1 [16V4/15%( 11116'4]11614 111171411614 13
1000 800 | 2-4x 1% (1634 12]1634 121734 14
1350( 1000 {2-V4x2 (17', 131174 1311814, 15
1600 {(D1350 |2-Vax 25 (1734 1411734 14(1834 16
®2000 {(D1600f2-Y4 x 3 {184 15{1814 15{19V4, 17
(2500 |(D2000)( 2-Va x 4 (1914 17|19V, 17|20V, 19
(D3000 | (@)2500, |2-1/4 x 5 |24 19i24 19{24 21
(M3000 [2-14x6 |24 21|24 21124 23
(4000 4-14 x 3)
(D5000(D4000 | 4-14 x 4f 24" leg lengths
5000 |4-14 x 6

@ For flatwise mounting only.

2 ft std
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cross | | offsets |

A cross is a busway fitting suitable for connection An offset is used to avoid obstacles and to conform

in four directions. It is used where two runs of duct with building structure. It is simply two elbows

intersect each other in the same plane. There are fabricated into one unit fof useywhere it is impossible

two types: the forward-rearward and the upward- to use a standard elbow“because of space restric-

downward. Each leq is two feet long. tions. The minimum lefthand right leg dimensions

are the same as thoSe listed for similar type elbows.

forward offset

forward-rearward

rearward offset

minimum 2
standard I2"+ w

upward-downward

downward otfset
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| cable tap box | bolt-on
This cable tap box is bolted to the front or rear of assembly and, since no copper is anchored to the
duct at the splice between duct sections or at the box housing, greater flexibility is obtained. “The
end of a run. When used at the end of a run, it must front cover is removable for easy a€cess to lugs.
be in conjunction with a special end closer. The Number and size of the solderlesstlugssfurnished are
box itself houses the copper bar and solderless lug listed in the table below.
top view
end closer end closer
\\ D - DJ‘,
— —— % ol o [ T T T e _olo o T . _@n. Tk T _li_s____
Ir‘_“ 1 7 1t r— " [ ] ) S ] 17 '—__I
e s St s S o M S | LV e n
IR RN R
I |t i | | i ' t
N N | LT RS I i
bottom view A
[ - neutral
46 3 o
B
i T RSy S
et | ’ = 1
! === =33 !
ll m : L . E:E;S 525 :l
i f = i
. H A \ ﬁﬁﬁﬁﬁﬁﬁ »
9B
&y q) A -~
left end center mounted right end
ampere | dimensions (infinches) lugs used on std. boxes
rating 3-wire 3J, 4-wire per phase & | half
half & full neutral full neutral neutral
A |B c D A _|B [ D
600 30 22 8 205 30 28 8 20 2-500 MCM 2-4/0
800 30 22 8 2015 30 28 8 205 3-350 MCM 3-4/0
1000 36 22 8 26145 36 28 8 26145 3-500 MCM 3-4/0
1350 36 22 8 26145 36 28 8 26145 4-500 MCM 4-4/0
1600 40 22 1174 3015 40 28 1174 305 5.500 MCM 5-4/0 ;
2000 40 22 1174 305 40 28 1174 3015 7-500 MCM 7-4/0 re
2250 | 440 w22 | 117% | 30l | 40 | 28 | 11% | 305 | 8500 MCM | 84/0
2500 40 22 13145 3015 40 28 1314 3005 9-500 MCM 9-4/0
3000 40 22 1316 3015 40 28 1315 3015 10-500 MCM | 10-4/0
4000. 40 26 1315 305 40 28 135 3015 12-500 MCM | 12-4/0
5000 w40 | 26 | 1615 | 3015 | 40 | 28 | 1615 | 30i5 | 16-500 MCM | 16-4/0
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| cable tap boxes | for panelboard connections

These cable tap boxes are designed for making con-
nection from bus duct risers to power or lighting
panelboards. There are two types. One bolts onto
the joint between two sections of duct and covers
those installations where the panelboard is mounted
on the duct. The other type is mounted at the end of
a bus duct run where bus duct enters a panelboard
at either top or bottom. The drawings below show

panelboards mounted on top of cable tap boxes
with the cable entering the bottom of the panelboard.
However, cable tap boxesgmay be mounted on top
of panelboards, in whi¢h casé the cable would enter
the top of the panelboard., Westinghouse furnishes
a clamp that is fastenéd te the panelboard mounting
holes and is secured to the bus duct by the same
universal clamps used on‘plug-in devices.

for panelboards types CDP, NDP, FDP, NLAB and NAIB

Figure 1 Figure 2
ik ? —A 8
3 e ot "
I—B micarta panelbo;rrh T I ~ ? /% dia
- - A plate i T T T g 8 holes
panelb oard L | el
TR J | micarta
| L plate
' rj l] cable — r__c_4
\ B . s e .
Lf—- ) W g8 cutout and drilling plan in
clamp 5 terminal} ¢ 4 & ‘ i end of panelboard
by ® c!s'ﬁ:?t k J“'l i
R D } T £ 1B 1€
cblel gt 10 L4 i Ll 30 8% | 6
S 20
tersrgénol 20 H bus mounteg, at end of run 35 10 615
chart —C= | duct
-Driser 38 10 6%
20 615 4,
dimensions, inches type,CDP and NDP
type | A B C capacity & terminals in
type pullbox
CDP 30 834 94
Fig. 1 35 10 10¥6 100A main lugs 1-%¥81t01/0
38 10 1015
5 3 N ll-# 6 to 2?10 MCM
3 34 ug per phase
SB 5 35 10 1014
38 10 1014 225 main lug 1-1/0 to 600 MCM
lug per phase
NDP 20 6l6 7
Fig. 1 400A or 600A 2-1/0 to 600 MCM
main lugs lugs per phase
NDP 20 6% 634
Fig. 2 600A or 400A 2-1/0 to 600 MCM
mainlugs | ...............
FDP 30 254 | 10ls 3-1/0 to 600 MCM
Fig. 1 38 254 | 10\
1000A or 1200A 3-4/0 to 500 MCM
EDP 30 25 9% main lugs lugs per phase
Figy2 38 254 9% 4-1/0 to 600 MCM
lugs per phase
NLAB
NAIB 20 534 6Y,
Fig. 1
NLAB
NAIB 20 534 6
Fig. 2
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| bolt-on cubicles |

There are three types of bolt-on cubicles available
to take power off of low impedance duct: circuit
breaker cubicles using types F, J, KL and LM break-
ers, fusible type COP in ratings of 100 and 200
amperes and fusible type TAP in ratings of 100 thru
600 amperes. These cubicles are used as a discon-
necting means as well as providing overcurrent
protection to branch runs. They are bolted onto duct
at a joint.

center line of
plug-in run

figure A

bolten cubicle

figure B

low-impedance run

Figure A shows the duct mounted edgewise with the
plug-in openings located as close as possible to the
low impedance run and all bus du€t in, the same
elevation. Plug-in bus duct elboWs, aré’built into the
load end of the cubicle. If the ductiis mounted flat-
wise, power can be taken off usingyan’arrangement
similar to that described above!but with cubicles
mounted on the same side ofgythe®™duct as shown in
Figure B.

bolt-on cubicle

bolt-on cubic;le

plug-in run

note: On some ampere ratings bolt-on cubicles
are larger than duct, also duct housing will vary
for different ampere ratings.

e
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| PA breaker cubicle |

When a breaker with a rating higher than that of an
800 ampere type LM is needed, a type PA breaker or
its equivalent is used. They are available in contin-
uous ratings of 1000 to 2000 amperes with interrupting
ratings as listed in table. They are usually used as a
main breaker in a run of duct. They may be used in a
branch circuit run where the larger rating duct con-
nects to line side and the smaller rating connects to
the load side of the breaker. These breaker cubicles
are furnished as bus duct components and are com-
plete with pull box and provision for incoming and
outgoing bus duct.

| pressure type switch® |

Used primarily for service entrance applications,
these switches are available in capacities ranging
from 1200 to 5000 amperes for 3-wire or 4-wire
service, 600 volts maximum. They have bolted thigh
pressure contacts and are used in conjunction with
high interrupting capacity fuses to obtain®%.C. of
100,000 amperes. The operating mechanism is so
arranged that the first turn closes thegblades%and a
continuing motion of the handle tightens'the"contact
bolts at the hinge and jaw, thus acfiallyabolting the
blades and contacts together.qThey. may be obtained
in either a wall-mounted or a‘“floorsmounted, free-
standing enclosure. The switch engclosure is com-
plete with internal bussing] duet entrance and exit
stubs and external operatingbhandle. Bus duct line
and load connections may be located in the upper
and lower sides, top of‘eubicle, and the upper and
lower portions of the rear cover when the cubicle is
free-standing. ‘Provisions 'can be made for built-in
current trapmsformers and any other modifications
which may be zeéquired.

@ For dimensiongyrefer to Westinghouse.

interrupting capacity

amperes (RMS ASYM)

| page 13

[e— pull box

bus duct openings
as required

240 volts 150,000
480 volts 100,000
600 volts 75,000

[o_WESTINGHOUSE _

L2

[ —]

\‘D
access
/

door

o

ventilating louvers

u load side
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IV transformer tap openings

The drawings below show the most common type of
transformer tap openings for outdoor duct. They are
also typical of those used on plug-in and low imped-
ance duct for indoor use. Bus bar extensions extend
through the duct housing and connection to the
transformer is made by cable in a drip loop. The bus
extensions do not include drilling or lugs unless
specified on the order.

As explained below, full-size neutral should be
furnished in that portion of a bus duct run extending
over three single phase transformers when con-
nei:ted in Wye for either 120/208 volts a-c or 277 /480
volts a-c.

Many, when considering an application of this type,
visualize the transformer connection as shown in
Figure A. With this type of connection, in the event
the load was balanced equally on all three phases,
the resultant neutral current would be zero. It would
appear that a half-size neutral in this portion of the
bus duct run would be adequate for any unbalance
which might normally occur. In actual practice, the
physical set-up of a transformer bank in a bus duct
run as described above looks like Figure B. The
resultant current in the bus bar between transformers
T-2 and T-3 is the vectoral sum of I, + I,, which is the
full line current of any single transformer. The cur-
rent in the neutral bar between transformers T-1 dnd
T-2 is, of course, full line current of transformer T-1.
Therefore, for the portion of the bus duct includéd
between transformers T-1 and T-3 it is necessaty to
provide a full-size neutral. The neutral can then be
reduced to half size for the balance of the run.

o 13
(12

X <11
<11+12 < T1+12+13=20

Il 12 13
Tl T2 T3

ZO 0P
a
—
[

figure B

11+12+413=0

figure A

Transformer tap lengths with closed right or
left end. Taps staggered.
2 bars per phase

4'-0" standard
[ W
I X

l fop
ploe

. l_ fm T fromted £
Aor
B B¢ 3
neutral 2 PB
restal, I ST i e B L

” L'—'L3 s 1

view "A-A" 3% 3 wire

Q0>

[ow

23 gtop A glop
4} neutral 13 neutral | 7
— 2 ] 3 8 8
= e
14 5 N
3 PA 18 [

1" ‘ 1 11 l
view ‘A<A 3@%Gwire § neutral view''A-A" 3@ 4 wire full neutral

3 phase'3 wirefi8 phase 4 wire /5 neut; 3 phase 4 wire full neut.

bus bar size minimum X'’
dimension
ax'l 2116
Vax 1Yo 23
Vax2 24Y%
Vax 26 26
ax3 27%
ax4 3015
ax5 33,
lax6 36%%

Transformer tap lengths with closed right or
left end. Taps in line.

3 phase 3 wire

E—— I l.. of 1Y
- ig }
| S—] ’ 2“ Yy
[ H} 2 T

3 phase 4 wire

Note: All standard taps are undrilled and do not include lugs.

J

-y

e
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Transformer tap lengths with closed right or
left end. 2 bars and 4 bars per phase.

4'-0" standard 4'-0" staddard
31_0" ='|‘ ||xl| | . ||xll ol
¢ joint
]
( top
T 3 -
t
g" @B or fron [1] @A or
‘ neut c l neut
. l‘_ ﬂ,l l'_“Y”
J . 2l_ou - 2l_oll
| I|_ou . - 1 i € — [INRT} >
o 4'-0"standard 4-0 standard
3 3 wire & 3 J 4 wire full neut.
37 3 wire 3 4 wire full neut.
bus bar size "y minimum | "Y"’ minimum
dimen- "X dimen- "X
sion dimen- sion dimen-
sion sion
axl 1 37 1 37
4 x1ls 1 37 1Y 37Y,
lax2 16 37% 2 38
Vax 2o 116 37V, 25 38145
V4 x 2 38 3 39
Va x 4 2Y% 38% 4 40
14 x5 3 39 5 4)
14x6 4 40 6 42

note: all standard taps are undrilled and do not include lugs.

| weatherhead |

A weatherhead or weatherproof cable/tap box is
generally used to feed power into%a, building from a number of

utility service drop or transformers. 1/0 to 500 MCM lugs
The standard 2 bar per phasé weatherhead (as shown) per | half | full
is supplied with a cutout in theyback of the enclosure. phase | neut. | neut.
This cutout will accept feither end of any standard

fitting. Terminals are attached to the bus bars to 1 1 1
complete the assemblymStandard fittings are inserted % % g
11 inches into the cutofit in the rear of the weather- 3 2 3
head. All lugs face down. 3 2 3
4 2 4
amp bar dimensions 5 3 5
rating size 30 3W |3g4W [oawW 6 3 6
copper | alumi- 2] F/N
num A |B Yy |x Jelx lclxlc
800 600 |2V4x1 21( 1334[ 314 64| 12 634 13]|7V4]14
1000 | 800 Pijx1ts 1474/ 305 12 13| 714
1350 (1000 |2V4x2 1434| 334 15 16 17
1600, |1350a2V4 x 215 15l4| 4 15 16 17
20004, | 16004)2)4 x 3 1534| 414 15 16 17
2500420004121/ x 4 1815|434 20 21| |24
3000an 250041214 x 5 1915| 514 20 21 24
300042V x 6 2034| 534 27 28] |30

4 Fatwise mounting only
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| expansion sections |

Expansion sections accommodate the expansion and
contraction of bus bars with respect to the enclosure.
They are necessary in long, straight runs to com-
pensate for the difference in the coefficient of ex-
pansion of steel and copper or aluminum.

They are ten foot sections of duct in which the steel
housings contain sliding telescopic joints to allow
movement of the housings. Inside the telescopic
joints lengths of rigid bus bars are replaced by
flexible braid surrounded with ebony asbestos.

An expansion section should be installed in the

center of any horizontal run of 150 feet or more of
copper or of 100 feet or more of aluminum duct. If
such a run has an end closer at one end, so that the
bus bars are free to move, the exXpansion section
may be omitted. When duct is installéd in a vertical
position, as in tall commercial buildings, expansion
sections should be used at every,150yfeet of vertical
rise. Also, they must be used wherever a run of duct
crosses an expansion joint in‘the building. The use
of expansion sections should Be engineered for
individual installations.
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| end closers

The end closer is a fitting which terminates the bus:
way and closes the open end of a run. When ordefing
end closers for 4-wire duct, be sure to specify on
which end of the duct the unit is to be used. Faging
the "FRONT" of a run with the “"TOP'’' marking up,
a left end closer would be used on the left_end of
the run; and a right end closer would be uséd onythe
right end of the run. For the 3-phase4duct)the end
closers are interchangeable from right. %o, left**End
closers for the right end of the duct come Gomplete
with splice plates and access covers. Those for the
left end are not so equipped since‘the splice plates
and access covers come with the Jéft endfof the duct
sections.

e
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| adapter cubicles |

In many instances, it is economical to reduce the
ampere rating of the duct as the load drops off. In
this case, whenever the rating is reduced more than
two-thirds of the rating of the overcurrent protection
next back on the line or the length of the reduced
run is over 50 feet an overcurrent protective device
must be used to meet NEC requirements.

Adapter cubicles are available with either a circuit
breaker or heavy duty fused safety switch to furnish
overcurrent protection and serve as a disconnecting
means. Reduction in bus capacity is made within the
cubicle. The line side of the cubicle is connected to
the large rating of duct and the load side to the
reduced rating of duct. These cubicles may also be
used when adapting from low impedance to plug-in
bus duct.

circuit breaker adapter cubicles

Overall length of circuit breaker cubicles using the
type LM breaker, with maximum bus duct rating of
800 to 1000 amperes respectively, is 60 inches. Facing
the “"FRONT'' of a right cubicle with the marking
“"TOP'' up, the larger size duct is on the left end/or,
the line side and the smaller size duct is on theyright
end or load side of the cubicle. Viewing the /'FRONT"
of a left cubicle with the marking “TOP up, the
larger size duct is on the right end or thelinelside of
the cubicle, while the smaller size duct is on, theyleft
end or load side.

fusible switch adapter cubi€les

Fused disconnect cubicles consistyof‘@fion-automatic
circuit breaker with fuse clips,built into a 6'0” section
of duct. These units are similariin appearance to the
circuit breaker cubicle shown on‘this page. For com-
plete information refer tofWestingGhouse.

| reducersy, !

Reducers dre used t6 reduce the capacity of bus
duct without /overciirrent protective devices. They
are built into'a,364nch section of duct.

No overcurrent protection is required where bus duct
is reduced in size provided the length of the smaller
duct does not extend more than 50 feet and has a
current rating at least 13 that of the breaker next
back ‘on the line.

30-562
page/17

left reducer: If, when facing the "FRONT'’ of a bus
duct run with marking “"TOP'’ up,4one desires to
reduce the capacity of the run at its left end, a left
reducer is used. Viewing' the®m!'FRONT'' of a left
reducer the larger sizé'bus‘bars dare on the right and
the smaller size bars on the,leff

right reducer: A right/reducer is used to reduce the
capacity of the runyat its right end when viewing the
“"FRONT" of a bus duet run with marking “"TOP’’ up.
Facing the "FRONT'' of a right reducer the bus bars
are reduced from left'to right.

right circuit breaker cubicle

right reducerx
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m for low impedance duct

I cantilever I edgewise mounted duct

One cantilever hanger is supplied for every 10 feet
of duct. This hanger can be used on all 2 bar per phase
low impedance bus duct except 5 inch and 6 inch bus
bar ratings. Drop rods and hardware are supplied by
contractor.

9 .
dia 2 holes 13
8% 6

> i f

IIE gl]

flatwise or edgewise
\\@(Z77s
, C” clamp I mounted duct

One "C'" clamp hanger is supplied with every 10 feet
of bus duct when required. This hanger can be used
on 2 bar per phase 1 inch through 4 inch bus baf
only.
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flatwise eredgéwise

| _trapeze type I mounted duét

Used to hang duct in a flatwise position or in edge-
wise position when propefibar siZe is applied. General
dimensions are shown below?

banger rgds and hardware

[K 1" dia, rc/’ro be supplied by the customer
2 rods/,! /bus duct i
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| hanger for vertical mounting |

This unique hanger equalizes the,weightfof vertically
mounted duct among all supports.“A vertical hanger
should be used for every ten feet,of ‘duct. However,
if floors are not over 14 feet aparttone hanger per
floor may be used. Although the tables and drawings
apply to low-impedance duét), thisfhanger may be
used with plug-in duct.

%
i O
|
i
o
e
bus duct
\ T vertical hanger
dill 3—'2 dia hcles in S 11e7h |
bus, duct housing §!1x7 hex bolt
recommendedb. | for eight— dia recommended &-18x3 hex bolt
bolts usiml; hanger T Ioc'kwusher and
asladtemplate - e nut
5 T 25 5/ el
B ! pring
B % wide washer
mounting Ol .y
/surface = = g-ll hex nut
o i®
deflection diagram
| | [ ] T T
curve to curve to _
[~ determine determine |
dimension B7 dimension A~
1000 ) \ >
900 K \ /
800 \ \/
700 \ \
600 ’\ \
500 \ \
400 ‘
« 300 \
©
g \ \
3 200
a
: \
= 100
©
3 \ \
2 9
25 3 35 4 45 5 55 6 65 7T

inches

dimensions (inches)

C D
3% 156
37 3149
438 134,
4% 1tify
5% 1194,
634 23435
7% 2194,
835 3342
934 3194,

J
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typical specifications

typical specifications for low impedance bus duct

general
The bus duct shall be of the ventilated type with two

aluminum
copper)
in a sheet steel housing. The complete installation
shall be coordinated throughout, rigid in construc-
tion, of uniform size, and neat and symmetrical in
appearance. As many sections as possible shall be
ten-foot lengths. Special sections and for fittings shall
be provided only where necessary to suit the installa-
tion. Access openings to the bolted joints of con-
ductors shall be provided on two opposite sides of
the duct. Conductor joints shall be made in such a
manner that no increase of enclosure size is required
at the splice between adjoining sections. One Hanger
shall be provided for every 10’-0” of horizontally-
mounted duct. The duct shall be suitable for being
supported on 10’-0” support spacing.

or more { conductors per phase supported

For vertically-mounted duct, one adjustable vertical
hanger shall be provided for each floor. The bus
duct shall be listed by Underwriters’ Laboratories
including mounting in either the horizontal or verti€al
position. The bus duct shall be as manufactured by
Westinghouse or approved equal.

enclosure

The duct housing, which shall be made),from 16-
gauge steel or heavier, according to’ Underwriters’
standards, shall be of the 4-channel “interlocking
type of comstruction. It shall be bonderized both
inside and outside and given onf@,coatef gray, baked-
on enamel. At least two sides of the ventilated duct
shall have perforations stamped,out. Two removable
access covers shall be provided” at each splice to
insure ease of inspectién of bus bar joints and to
facilitate the bolting-on)of current take-off devices.
Two splice plates shall “also be provided at each
splice to insure a (stréng, positive, mechanical con-
nection being made'between the housings of adjoin-
ing sections!

conductors

The conductors for aluminum shall be fabricated
from highstrength, 55% minimum conductivity,
extruded aluminum bus bars. Bars shall be of the
réctangular type with full rounded edges. All alumi-
num bus bars shall be plated electrolytically with a
minimum thickness of .0002” of silver where the
lap joint is made. Except for the portion required for
the lap joint, the bus bars shall be insulated their
entire length with polyvinyl chloride tubing of not

page'19

less than .030” total thickness or other approved
insulating sheath. Bars shall be® provided with
threaded steel inserts at one end and slotted holes
at the other for ease, in (making splices. Offsets in
each bar shall be provided near its extremities to
permit the making of neatilap splices. Joints shall be
made with not less thanWtwo bolts which shall be of
heat-treated, zinc chrgmate-plated steel and with a
tensile strength of*%100,000 lbs. per sq. inch.

The conductorsior copper shall be fabricated from
the best grade; 989 conductivity, pure copper bus
bars. Barsgshall'be of the rectangular type with full,
rounded _edges. All copper bus bars shall be silver-
plated gvhere the lap joint is made. Except for the
portion'réquired for the lap joint, the bus bars shall
be|insulated their entire length with polyvinyl
chlorideytubing of not less than .030” total thickness
ormother approved insulating sheath. Bars shall be
provided with threaded steel inserts at one end and
slotted holes at the other for ease in making splices.
Offsets in each bar shall be provided near its ex-
tremities to permit the making of neat lap splices.
Joints shall be made with not less than two bolts
which shall be of heat-treated zinc chromate-plated
steel and with a tensile strength of 100,000 lbs. per
sq. inch.

bus bar assembly

The bus bars shall be assembled on 3/4” centers in
such a manner that their flat sides shall be adjacent.
In order to reduce reactance, bars of opposite polarity
shall be interlaced to provide a repeating phase
sequence. Four-wire systems shall have all neutral
conductors assembled entirely to one side of the
phase bars assembly. The bus bar assembly shall
withstand short circuit stresses in accordance with
Nema short circuit ratings for busways. Consequently,
bus bar supports shall be located on not greater
than 17” centers for 2 bars per phase duct and not
greater than 21” when more than 2 bars per phase
are used. Bus bar supports shall be of the clamp
type, not integral with the housing, nor dependent
upon the housing for either action or strength. Bus
bar joints shall be so arranged that no additional
insulation need be applied at installation on joints
of opposite polarity.

operating characteristics

The bus duct shall be so designed and tested that, at
rating, no part shall exceed 55°C rise. The bus duct
shall withstand for one minute without breakdown
the application of 2200 volts of 60 cycle alternating
potential between conductors and between con-
ductors and enclosure.
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low impedance bus duct

dimensions and weights

indoor and outdoor duct

| [

.

interrupting capacity

indoor and outdoor ventilated

amp bar size dimension A dimen- | du¢tiweight
rating | per phase 3 wire | Y neut| F/N sion in 1bs.‘per ft
B 3 yite,, | Vopneut. | F/N
copper
800 2-axl 95 1054 1134 33 13 15 16
1000 2-Vax1lp 954 1054 1134 3% 17 19 21
1350 2-Vax2 954 1054 1134 4 21 23 25
1600 2-Vax2Vs 954 1054 1134 47 24 27 30
®2000 2-Vax3 95 1054 1134 534 27 30 32
®2500 2-Vax 4 954 1054 1134 63¢ 34 39 43
®3000 2-V4ax$5 954 1054 1134 7 41 47 53
®4000 4.4 x3 17542 | 18294, | 22154, | Sh34, 53 58 64
®5000 4 x4 17545 | 182945, 022154,/ 6134, 66 74 82
aluminum
600 2-Vax1l 954 105 1134 3 10 11 12
800 2-Vax 1p 954 105¢ 234 3% 11 12 13
1000 2-Vax2 95¢ 105 1134 434 14 15 15
®1350 2-Vax2ls 954 1054 1134 474 15 16 16
®1600 2-14x3 9% 1054 1134 534 16 17 17
®2000 2-l4x 4 954 1054 1154 634 17 19 21
®2500 2-14x5 95 1054 1134 734 20 23 30
®3000 2-Vax6 954 1054 1134 8 23 28 31
©®4000 4Vax 4 1754, (418294, | 22154, | 613/, 32 35 37
®5000 4.4 x6 1754, | 182943, | 22154, | 8134, 43 46 59

@ Flatwise mounting only.

line to line #oltage’drop per 100 feet distributed loading

duct amperes (RMS ASYM) ::tlix:iegre loadlp:)weT ;ao‘:tolr:mpelic:;lt ' 50 ' 60 ' 70 | 0 | 90 ' 95 I 100
rating NEMA Westinghouse ) 1 8
standard standard copper

600 25,000 50,000 800 1.43(159(1.73|1.80|1.87|1.94|2.01|201|194]|1.87|1.73|1.39

800 25,000 50,000 1000 1.37|1.47|1.56|1.65|1.71 | 1.75| 1.77( 1.77 | 1.72| 1.61 | 1.50 | 1.13

1000 50,000 75,000 1350 1.39(151|1.61|1.71(1.77(1.82|1.85|1.86( 1.81 | 1.72| 1.60 | 1.23

1350 50,000 75,000 1600 1.29(1.40|1.47]|1.55(1.59(1.65| 1.65| 1.63 | 1.61 | 1.50| 1.39 | 1.04

1600 50,000 100,000 2000 1.30/ 1.42| 151 | 1.59|1.65|1.70| 1.71 | 1.73| 1.68| 1.59 | 1.47 | 1.13

2000 75,000 100,000 2500 132141152160 167 (1.71 | 1.73|1.73(1.71 | 1.60| 1.47 | 1.13

2500 75,000 100,000 3000 1.35(1.45(1.56( 164 1.71|1.74| 1.77| 1.77| 1.71 [ 1.64 [ 1.51 [ 1.14

3000 75,000 100,000 4000 142|156 1.63(1.73(1.84|1.88|191|1.91(191|1.77(1.66] 1.28

4000 100,000 100,000 5000 1.43|156!165(1.69|1.78| 1.86| 1.86| 1.86| 1.82( 1.69 | 1.60 | 1.21
5000 | ...... 100,000

aluminum

600 1.08{1.21 (1.33|1.44|154(162|1.69(1.74]|1.75|1.71(1.64|1.38

800 1.08(1.23|1.35|1.46(1.57|1.66|1.73|1.78(1.80]| 1.77 | 1.71 | 1.44

1000 1.00(1.17|1.26|1.37|1.46|155|1.63|1.68|1.70| 1.66 | 1.61 | 1.37

1350 111127 (138151161 |171|1.78|1.84|1.86|1.81|1.77|1.48

1600 1.00{1.15|1.27}1.40(1.50(1.59|1.69| 1.73( 1.77 | 1.75 | 1.70 | 1.47

2000 1.16{130|1.44|152|161|171(1.78(182|1.82]|1.77|1.70| 1.40

2500 1.20(1.34|1.47|1.58|169|1.80(1.84|1.88|1.91(1.86|1.80|1.49

3000 112127145151 (161 |1.71|1.77|1.85(1.87|1.82(1.74|1.48

4000 0.87)1.00(1.14)1.25(1.35|1.49| 1.56| 1.63| 1.66] 1.66 | 1.63 | 1.42

5000 0.781091|1.0411.13|1.21} 130 1.34| 1.43| 1.47| 1.47| 1.43| 1.26

Westinghouse Electric Corporation

Standard Control Division: Beaver Plant . Beaver, Pa.
printed in U.S.A.

further information:
prices: Quick Selector Section 30-520





