AUSTRALIAN POST OFFICE INTERNAL PLANT INSTALLATION
ENGINEERING INSTRUCTION Practice

P 3010

POWER DISTRIBUTION
IN 2000 TYPE EQUIPMENT AREAS

This E.I. describes the assembly of and positioning of various fittings and fixtures to
provide aluminium or copper busbar power feeder service in -

(i) 2000 Type Exchanges.
(ii) Trunk Switching Equipment: Uniselector, Motor-Driven.
(iii) C.B. rack assemblies, and

(iv) Other equipment which is based on the standard 2000 type rack
framework and its associated superstructures.

For the installation of busbars in battery rooms, in power rooms, and between floors
see E.I. INTERNAL PLANT INSTALLATION Practice P 3015.'
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1. GENERAL.

1.1 Components and Assembly. The main components and various methods of assembly used
in the provision of busbar power distribution are shown in figures included in
this instruction. Central Office Drawings No. C.E. 510, 511 and 512 also record
this information. These drawings must be referred to when manufacturing details
are required. The drawings show -

(i) The various types of clamps used in jointing of the busbar.
(Drawing No. C.E. 510.)
(ii) The general assembly of fittings on power distribution to satisfy various
g y g | Y
power feeding arrangements. (Drawing No. C.E. 511.)
(iii) The provision of power feeder services on a standard 2000 rack framework.
| P
(Drawing No. C.E. 512.)

1.2 Capacity of Busbar. Power distribution systems using busbars are designed to
provide rack feeds. The number of racks in each feed is determined from
information in E.Is. dealing with the provision of Power.

The inter-rack busbars connect to a group fuse panel which in turn is linked
with the sub-main distribution system.
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1.3 Jointing Copper or Aluminium. This E.I. applies equally to jointing of copper or
aluminium busbar, the same type and assembly of fittings being used for either.

1.4 Comparison of Copper and Aluminium. Aluminium has a higher specific resistance
than copper and where used for the main power distribution leads a cross-section
1.6 times that of the equivalent copper busbar is required.
Manufacture and assembly construction require the same cross-section for both
copper and aluminium rack and inter-rack busbars. The higher resistance of
aluminium is compensated for by increasing the sizes of the main and sub-main
runs or by the addition of extra leaves in the negative and positive feeds.
When aluminium busbars are used it may also be necessary to decrease the number
of racks fed from the one group fuse.

1.5 Extensions to Existing Busbar Systems. Installations using one metal for busbars
should be continued in that metal when extensions are made. This is necessary
because of the electrolytic corrosion which may occur when two dissimilar metals
are joined. This problem is being investigated and an E.I. will be issued cover-
ing the findings. All such joints must be sealed against the intrusion of
moisture.

2. BUSBAR INSULATION AND COLOUR CODE.

2.1 The busbars in both the main distribution and in the subsidiary feeds must be
insulated and painted as follows.

2.2 Insulation.
(i) The negative busbar must be insulated with either -

(a) book-binding cloth formed to the shape of the busbar, or
(b) P.V.C. sheath covering, or
(c) linen tape painted blue used at bends and other locations
where (a) or (b) cannot be used, or
(d) synthetic rubber coating - at present under test (see Section 8).

(ii) Standard practice is not to insulate the positive busbar. Tests are now
being made on insulating the positive lead with a synthetic rubber coating.

2.3 Colour Code.

(i) Where the negative lead is treated as in 2.2 (i) (a), or (c) it must be
painted blue (British Standard Specification No. 381 colour 104 glossy).

(ii) If the positive lead is not insulated it must be painted bright red
(British Standard Specification No. 381 colour 538).

3. TYPES OF CLAMPS.

3.1 Busbar Jointing Clamps. Various shapes and sizes of clamps are used when jointing
busbars.
When jointing the negative busbar it is necessary to use insulation pieces between
the clamps and the busbar, the bolts clamping the two metallic plates together
are sleeved with an insulation tube. This assembly arrangement prevents any
contact with the metal clamp plate causing a leakage of electrical energy. The
negative clamp plate also includes a tapped hole in one plate to permit insulation
tests to be made.
The clamping of the positive busbar does not require the insertion of either the
insulation piece, or the insulation tubes on the bolt.
Busbar jointing clamps are shown in Drawing No. C.E. 510, and are reproduced in
this E.I. (See Figs. 1-6.) Fig. 7 shows the details referred to in the tables
of Figs. 1-6.
In some cases when jointing aluminium busbars the dimensions of the clamps may
need to be altered to allow for the larger busbars required, i.e. the clamp
appropriate to the busbar size should be selected from the tables included in this
E.I.

Examples of the use of these clamps are in Section 7.
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£ M5, HEX U7, LARGE, ZnPL. [Cas b MUT, LARGE Za AL

r—@ SEC TABLE :
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SEE TABLE SEE TABLE ;h
2o
6) s ramca
JOINTING CLAMP - NEGATIVE. JOINTING CLAMP - POSITIVE.
QUANTITY OFF DETAILS
ASSEMBLY LT AV Z AT A LT 3 [Aaw|rvae |
2ot \go-3 V g/ 1213 | ,_a\_éJ | 2802 i
Al. NEGATIVE 2 — | 2 — / e
#, NEGATIVE. — 2 -1 2 e 2
A3 POSITIVE . 2 — - — — w— —
FIG. 1. BUSBAR JOINTING CLAMP - ASSEMBLY A.
(See Fig. 7 for details.)
28.4 5/ HEK HO M.S. BOLTS 2 8.4 « [ Wex w0 Ms BOLTS
& MSNUT, LARGE HEX. Zn PL. EMS NEXNUT LARCE, Za AX.
-{

SEE TABLE ‘——*—
SEE TABLE @

JOINTING CLAMP - NEGATIVE. JOINTING. CLAMP - POSITIVE.

SEE TABLE

QUANTITY OFF DETAILS

ASSEAMBLY P AT
o7 de il il w%ed
B/ NEGAT/VE, 2 2 2 2
B2 PAS/ITIVE. / - - /

FIG. 2. BUSBAR JOINING CLAMP — ASSEMBLY B.
(See Fig, 7 for details.)
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2B.A 115 HEX HD. MS. BOLTS
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SEL TABLE
QUANTITY OFF DETALS.
ASSEMBLY R AT [T A Prareparepaare] e
£07 13 1220/ 137./78 2291
C/_NEGATIVE - 2 - 2 ’ / /
(2 NEGATIVE 2 - 2 -1 - 2 /
FIG. 3. BUSBAR JOINTING CLAMP - ASSEMBLY C.
(See Fig. 7 for details.)
O BA. BOLTS (FOR LENGTH SEE SCHEDULE)
HEX.HO.MS. & NUTS,LARGE, Zn AX.
<:>H—" SEE TABLE
S ROLE
- SEETABLE
SZZ TABLE
JOINTING CLAMP -VEGATIVE SHNTING CLAMP - POSTTIVE
-~ QUANTITY OFF _DETALS. _

i ol Frd byl bd Bod b Bl B Bl A BB oAb d VA 1 BOITS, 054 K10 HHA
D/ NEATVE - 2 o= 2 - - - / = - - = 2 - =, e 4 OFF , 1§ LONG.
22 . - 12 1-12 - -1 - -1 -] -1=-1- - | AOFF 17 LONG.
03 . - 12 -t21-1-1-1T-1~1/71-1=1-1-1279]-|4cr, fima
D4 " F - 2 - / - & = -} - ]1=-]12 - - | - | aorFF, 15 LONG
05~ 2 |- 121 -1-1/71=~-1-1-1-1=-1]1-1-121-1]-14@o0fF,i;LoNG
06 - 2 - 12 - -1~ / -f=-1-=-1-1- -1 - 12 1]~ [ 4oFF, 15 LONG.
D7 POSITIVE 2 - - = = - - & = - - = = - - 4 OFF, 1 LONG
08 g 2 - - - - - - - - - - - - - - 4 OFF, |3 LONG.
D9 NEGATIVE - 2 - 2 - - - = - - / o’ = - - 2 4 OFF,2§ LONG.
22 2 - 12 = - -1-1-1- - |7/ - - - | 2 | &oFrF 23 LONG
O/ POSITIVE. 2 - . = - - = = - - = - ] = = - - 4 OFF 7 LONG

FIG. 4. BUSBAR JOINTING CLAMP - ASSEMBLY D.
(See Fig. 7 for details.)
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B0T.}" B.5.W. HEX.ND. M.5. Zn, PL.(FOR LENGTH SEE TABLE )
WITH NUTS HEX.M.S5.Za.PL.

o O

@) 3
SEE TABLE. j : :
—@®
JOINTING CLAMP - NEGATIVE. JOINTING CLAMP - POSITIVE.
QUANTITY OFF DETAILS
ASSEMBLY -
20-4 | 21-4 | 22-5 | 22-6 | 22-7 | BOLTS §B.SW,HEX HDOMS., Zn.PL

Ki NEGATIVE 2 2 4OFF 2"LONG.

K2 . 2 | 2 2 4 OFF 24 LONG

K3 . 2 | 2 2 | 4a0rF 24 LONG

K4 POSITIVE 2 4 OFF 13 LONC

K5 .‘ 2 40FF 2"LONC

K6 . 2 4 OFF 2} LONG.

FIG. 5. BUSBAR JOINTING CLAMP - ASSEMBLY K.
(See Fig. 7 for details.)

BOLT, 2BA. HEX.HD. M.5. Zn.PL (FOR LENGTH SEE SCHEDWLE.)
WITN NEX.NUTS,LARGE. M.5.Zn. PL.

QUANTITY OFF DETAILS
ASSEMBLY
ot e AT somAesiuse, oM 8OLTS. 2. B.A HEXHD. MS. Zn PL
LI_NEGATIVE 2 | 2 |2 4OFF I LONG
L2 . 2 | 2 2 | 4 OFF 1} LONG

JOINTING CLAMP - NEGATIVE.

FIG. 6. BUSBAR JOINTING CLAMP — ASSEMBLY L.
(See Fig. 7 for details.)

Page 5. Issue 1, April, 1955.



INTERNAL PLANT INSTALLATION

Practice
P 3010
'Y R
- --fr—
' ‘Q.u'»zu o o
) ]
1 ﬁ» Yt
T«
A -
‘o
} 1 H
sonNEas nwov/ HOLES E
;R
PLATE

MATERIAL. M. .
FINISH | ZINC PLATE,

Fm“' DIMENSIONS IN INCHES.
Ne A" I\ et I-D- "' DIN.
0

204 |4 1-800 fo-187 fo-187 o 20
26-2 [3-000]1-780 [o-281 [0-280[0" 26
20-3[1:800]2-230 [e-187 |c-187[0-20
20- 43500 |3 800 [o-488 [0-378 [0 408
208 [3-000 [T 0281 [0290026%
1 1

(a) Detail 20

A
)
|
PLATE,INSULATING,

MATERIAL  PHENOL FIBRE

% THICK,,
FINISH ¢ CLEAN.

)
K], Sems
NSO »
22 -01[2:28 |08
22:02[2-78 [0S
22-08]2:78_[0'628
22:04[2:75 [0-78
22:05/4-125][0'8 |
22-00]4 125[0- 7%
[22:07]|412%[1+00
220838 (05
[22:08[3-5 [0-€
(22:10]3°8 |0
2111260 [0°78 |
22°12|2.00 [0'%
22-13]3'§ [i+S

22 14278 [1°8
1

.

c) Detail 22

F—
n

sy

SgANEAY REMOVED \ WoLES D
RAD.

PLATE,INSULATING
MATERIAL ;| PHENOL FIBRE. L

3 THICK,
FINISH | CLEAN.

Hmu\, DIMENSICHS IN INCHES.
Sl N Sl
21 -1 11-628 [1-628/0°2%0]0-208
21-2 [3:125]1-875[0-343[0 -268
13 J1-e28[2-375[0-280]0- 203
21+ 4 [3-025]3- 625[0 53[0 400
213 31282 625]0- 343/ 0- 265
|

(b) Detail 21

F‘”T_l;E;

TUBE
MATERIAL : EBONITE B.$.5. 234.QUALITY A
FINISH | CLEAN,

[oeTanjomensions m imcwes.
u, ". ’cl
7310 #W8[0-281[c 18T
23 -2 [0 #68]0- 3200240
23+ 30

o
1

3lg| >

0-320/0-240
23 -4 \

03200240
38 0-320/0-240

2
>

£

(d) Detail 23

1

~|

PLATE. .
MATERIAL  COPPER H.D.C. H.C. % THICK,
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FIG. 7. DETAILS OF BUSBAR FITTINGS (REFERRED TO IN FIGS. 1-6).

Issue 1, May, 1955.

Page 6.



AUSTRALIAN POST OFFICE INTERNAL PLANT INSTALLATION
ENGINEERING INSTRUCTION

Practice
P 3010

3.2 Clamps for Inter-rack Busbars.
bar system.
leads.

The inter-rack busbars are anchored to the tie
A set of fibre blocks is used to carry the negative and positive
Other metal clamps and associated bolts and nuts are used to lock the
fibre block and the copper busbars to the tie bar system.

Fibre block clamps for inter-rack busbars are shown in Drawing C.E. 510, Sheet

2 and are reproduced here. (See Figs. 8 and 9. Details are shown in Fig. 10.)

80LT § B5W x 34 HEXHD,MS.Zn PL,
£2NUTS, § BSW. HEX.M.S. Za.PL.

FIG. 8. FIBRE CLAMP FOR FIXING INTER-RACK BUSBARS TO TIE BARS.

(See Fig. 10 for details.)

BOLT, {BSW. X 2" HEXHD,M'S.

BOLT. L BSWx 34 HEX.HD.M.S. ZnPt.
Zn.PL ENUTZ BSWHELMS. 201,

ENUT, 4 BSWHEX MS.ZamL.

17

(a) For Inter-Rack Busbars. (b) For Rack Main Busbar.

FIG. 9. FIBRE CLAMPS.
(See Fig. 10 for details.)
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4. JOINTING BUSBARS.

4.1 Lap and Butt Joints. All joints in busbars must be of either the lap or butt types.
The lap area of any joint is gauged by the dimensions of the clamp fitting.

4.2 Riser Joins. A small twisted section of copper shown in Fig. 11 is used to provide for
riser joins between two levels of copper distribution busbars. Methods of fitting
are in Figs. 23 and 25.

‘8

L e J
375" fe

———1.375"——
" .

MATERIAL ~ HARD DRAWN COPPER , § x4
RINISH - CLEAN

RISER FOR JOINTING COPPER BUSBAR.

FIG. 11.

4.3 Jointing Negative Busbar. When jointing the negative busbar it is important to remove
only the correct amount of the insulating material. This is necessary to enable a
low resistance joint to be made without exposing the conducting material and hence
introducing the danger of metallic contact. The method of jointing is in Fig. 12.

ANIIE
= sm—rn

JOINTING NEGATIVE BUSBAR.

FIG. 12.

5. BRACKETS AND MOULDED INSULATION PIECES.

5.1 The Sub-main feeder system supplying the various rack feeds is supported on iron
brackets and a series of moulded ceramic insulators support the busbar and provide
for its correct spacing. The ceramic insulating pieces for the general assembly are
in Figs. 13 and 14 and details are in Drawing C.E. 510.
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NUT, 3 B.5W,HEX. & WASHER. BOLT, 185 W.HEX. HO.M.5.Zn L (FRRLENGTH str
0 M.S. Za.PL. (SKE NOTE), WITH NUT, ﬁss.w.u:x.z..a.
PR
FIXED TO RACK WITH guw 4 !
HEX.HD M.S. SCREW, “Zn.PL.
' FIKED TORACK WITH 2SCREWS,
BSW.x 3 HEX HD.M.S. Zn L.
SUPPORTING BRACKET FOR RACK MAIN BUSBAR. CLAMP AND SUPPORTING BRACKET FOR

RACK MAIN BUSBARS.

FIG. 13. FIG. 14.

6. ALARM PROTECTION.

6.1 The Sub-main distribution fuse box is also fitted with fuse alarm lamps and a
protective fuse wired in parallel with %he main supply fuse. (See Fig. 15.)

SUB-MAIN DISTRIBUTION FUSE BOX.

FIG. 15.

6.2 The fuse aim lamp circuit is connected to the exchange alarm system.
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7. GENERAL ASSEMBLY OF FITTINGS.

7.1 The general assembly of fittings on power distribution to satisfy various feeding

arrangements are in Drawing C.E. 511, similar Figs. Are reproduced in this E.I.
(See Figs. 16-21.)

Views of the joints and supports are shown in Figs.

23-31 and refer to the assemblies
shown in Figs. 1-6.

INSULATION DN BUTSOE
HOLES FOR CABLE SURFACES TO TOP
CONNECTIONS .
susaad 2% ‘
FUSE PANEL (CE-S206T35)
62 P TymL 8. (cE-237) INSUATED
oo WITH PUPER ,
e HI - ¥ ruse
-FIG. /] CE-540. FUSE MOUNTING.
5 : 1318 (c£-203) e
" R i
|| zanones o |k
F16.22 I {E1518) Fuseurs.os/car [t || 1%
i /8 CE203 | K
RACK BUS BARS I i 63/8 CE o 1!
i 1

i | -#eacxer s
hrﬁu CH UPRIGHT l F16.10 CE-510). lj,

INTER RACH

1+
RESISTOR N°9 (A4S {
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= ' Waswir cesse N (9
{ T
B —— B SOCKET Lasp . e
-ve = | NoE43 (X394 3 (F16.43 C6:500) had
L LAMP NO 8 (c/578) —= \; '\_‘ )
FIG. 16. SUB FUSE PANEL FOR ISOLATED RACKS. FIG. 17. FUSE ALARM - FUSE PANEL (A.E.R.)

The panel is mounted on rack distribution
busbar and is linked to the Sub or Main
Distribution busbar with power cable.

I_amcm:r [ASSEMBLY £, C£-570)

£16.2% F16.25  FIG.2F H
3 i ' | =
i : . sl s e s : 2 RISER(OET 12-1 CE£-310)~
=, » &F - £16.23 T

16.22

4
=1
-4

e i
F16.26 IF REQD. FUSE PANEL COWNNS l | H
— INSULATED s |
5 !
-+ PAINTED BLUE - o
: RACK BYSEBARS. (8.5.538/ COLAUR 10% GLOSS Y, 3
SPARE K % H I
s . [2e RACH wawaﬁr—ﬂ. __|

I o — RACK UPRIGHT I
ROUD. ¢ RACH UPRIEHT L FUSE ALARM LAMPN® 8 ——
ISE PANEL

TYPE A (crs18)
CE-237 FA FUSE:
(ce-237). TYPE 81 z:t 738) VERNEAD RACK
MEAMBERS
a N

SEE TABLE i ] ~PUINTED RED

! I q ” F1G.26(1F REQA)-
“ mmwr .
: i é ( i ;z _.‘lljrr—-iz i é SUB-AATN
F

N »o 1 732

= . fo i P 733
I !

Vi INTER RACH BUS BAR
(#=Fcu)nsvLareo)

FIG. 18. POWER DISTRIBUTION FOR EXCHANGES HAVING GROUP FUSE DISTRIBUTION.
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V3 23 A R
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H 3
BRACKET(ASSEMBLY E,L£-58) L SECTION X-X
& 23
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F16.30 > i
i ]
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SUB-MAN BUSBARS WIRING AISLE
WRING
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L Fxé
LT e —
Fl6.22, £16.50. /4523 . B .
NTER SLITE BUS <
uﬁ}%p ¢ f/azsx >
EQUIPMENT 3
AISLE
|

EQUIPMENT AISLE

(a) One 2" x *2" busbar per pole.

(b) Two " x " busbar per pole.

BUSBAR ARRANGEMENT WHERE A GROUP FUSE PANEL FEEDS MORE THAN ONE SUITE OF RACKS.

FIG. 19.
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BRACKET F2 (CE5/0)
o ———

=,

RISER INSULATED — —i w},,jgﬂ.f BUSBARS EQUIPMENT
»
& AUNTED BLUE i AL
(As5.381 g oUR 104 INTER RACK BUSBARS
RACH —— ——= e ]
f—=—==-——— 4
Ln | mmmiivons % commidomnioiee;, || (o
(a) Method of connection (b) Across an equipment aisle.

INTER RACKH
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6. 23

-y

=

D A
INTER SUITE
#1622 YLiTUTE S e asLE
OIS TRIBUTION AS N FIG. 18 0R 20
e Tt o

£16.23 16 23

<SUB-MAN BUS 8ARS.

(a) Across a wiring aisle.

FIG. 20. LINKING TWO SUITES WHERE ONE SUITE CANNOT BE CONNECTED
DIRECT TO THE SUB-MAIN BUSBAR SYSTEM.

BRACKET
ASSEMBLY FI, CE-5/0

VIEW LOOKING /N . .
OIRECTION OF ARROW Y

e _ VERHEAD RACK _
Pr— YN PUS BARS TIE MEMBERS
7 REGD £x T
L. —] —r——— | |
ERTE o 1LY
» -
o T il - =~
.............. i = X
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INSULATED INTER RACK
BUS BARS

POWER DISTRIBUTION FOR EXCHANGES WITHOUT GROUP FUSE DISTRIBUTION.

FIG. 21.
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28A FOR
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FIG. 23.
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FIG. 24. INTER-RACK BUSBAR SUPPORT.
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FIG. 26. INTER-RACK BUSBAR SPACER.
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28A FOR
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1 1

| t 1T 7

-

L W cLampP (cesro)
PHENOL FIBRE \S/ZE OF ‘
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INSULATION TEST, 2" x g “ K| ~ KS

W é e 2" X %" ~ AJ| ~ A6

FIG. 28. LAP JOINT (SUB-MAIN BUSBARS) .
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FIG. 29. SUB-MAIN BUSBAR SPACER.
INSULATORS
S/ZE OF BUS BARS|  CLAMP
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FIG. 30. TEE JOINT (SUB-MAIN BUSBARS) .
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FIG. 31. LAP JOINT (SUB-MAIN BUSBARS) .

8. SYNTHETIC RUBBER COATING OF BUSBAR.

8.1 This method of insulating busbars is still under test. A report must be sent to the
Engineer-in=Chief at the end of six months trial.

8.2 Obtain supplies of busbar coated with synthetic rubber as follows: -

(i) When busbar is required at an installation make arrangements to withdraw from
Store the required quantity of standard copper, or aluminium, busbar. Send
the busbar to the depot of the contractor who is to coat the busbar.

(ii) After treatment send the busbar to the installation.

8.3 This will ensure that the minimum amount of damage is done to the busbar coating. 1In

view of the damage that can occur on handling, supplies of coated busbar must not be
held in store.
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