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'J, ElOPOIED DESIGN 01" 1. PO'!!ZR SUPPLY
FOR A

HIGH CUP.P.ENT CL'lBCI'l LRC

by

R. \I. Pickard

1. Introduction

A hiSh current carbon arc operating at 75 v"lh: and 150 amps D.C.
bas been used as a source of high intensity l'ad::'::d;icn. l.t present the
powez- is derived from a 22 K.~r. Diesel gcncra ui.ng set. Ovzi.ng to the
mccnventcnce of this type of supply, a threc phase br'idge rectifier
system wus proposed. This not0 deals "~th the design of the rectifiers
and transfOrrilclr required. t

The circuit !.Y:ropos::(;. \n-..s D. t:lrce phase, full wave single '. and. a
.dtagram is given ill Fig. ' .•

2. Re'guire,amts of tQ'!....!2~:!SE:..E..\'2e1Y

The power supply is required to dalivel' 75 volts and 11;0 amps D.C.
at the arc. The arc itself is fcd tllrough a cablc and b~llast resistor
such that the total resistance is about 0.1 ohm. ilhen a current of
150 anps is f'Lowi.ng this will result in a vol tage drop of about 15 volts
be~~ecn the power supply and the arc. TIlis f~ctor must be alluued for
in designing the supply which should therefore be capable 0': delivering
90 volt~ at 150 anlps D.C.

3. The rcctifi~~~

The factors g,~verni~,:.: the type of rectifier to be used are as
fcllO'i1s:-

(1) The' output vcltage required.

(2) The output current required.

(3) The type of cireui t us ed,

Data are available (1 ) fron vhaoh the specifica t i on of the ~'cctificrs
required can be de to rr"ined.

If the output D.C. volt~~e is b

and " " D.C. current is I

then the peak inverse v,?lkge on each rectifier (1) is 1.05 E and the
peak current taken by each rectifier is r. Hence for the povcr supple'
in question

Peak inverse voltage =1.05 x 90 =94.5 volts

Peak current = 150 atipa ,

A rectifying unit vzhi.ch will satisfy these requirements consists of bc
rGctifiers connected in series havin(j code number-s H/17/'Z/10/G and H/17/1/10/G
manufnctured by Standard Telephones and Cables Ltd.,

4" The transforner

TIle ~.C. supply tc the rectifier bridge is nost conveniently obtained
by ncans of a single three phase transformer. J.ssuning no voLtnge drop

. in the. rectifier eLcnonbs, tho line(vQltage and current rcquircnents can
be calculated f'r om available da tao 1) With thJ rectifier cLcmcrrba
proposed it \7as found, ho~ever, (J.ppendix 1) that a voltage drop cf about
4.5 volts was tc be expected when 0. current of 150 anpa w~" flo-.l:i.ng, a
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factor whioh must be all0\7cd for when det~rr.;rj.n" the. (,utput line
voltage of the transfoI'!Jll)r.

If the D.C. 'rot.lut voltage and current be ~ and I respc9t~vely then
the output line voltage (RJ•• S.) assuming no rectifier drop ~l)is 0.74 E

If the voltage drop factor be .'.: then the line vo'ltage required

= 0.74E + ......: In this case •. -, '= 6 ('\[ipenilix 1)

= 0.74 x 90 + 6 = 73 volts.

The output line current = O.ap I = 0.82 x 150 =123 amps

. From the results above the transfonner ray be speoified as a
3 phase transformer with an. output line voltage of 73 volts and an
output lino current of 123 mJps. To allo" for agein~ in the rectifier
units the output should be made variable within the following ;l.imi ts:

:!:. 2;1- per cent, + 5 per cent and + 10 per' cent.

References

1. Reference Data for Radio Engineers, Standard Tel~phones & Cables Ltd.
pp 62-63.
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Appendix 1.

:D3termination of the'voltage drop factor

The voltage drop which occurs in each rectifier unit when a current"
of 150 amps is flowing TInS dc tcrnuncd as follows.

1. rectifier element of the type H'/17/2/10/G w.s oonnected in series
with a 0.4 ohm variable resistance and an arme t er- ca pabLe of measuring
up to 100 aL1pS. The system ,vas then connected across the 2v, 4v, and
6v tappings of a 6 volt accurc~llator. In ench case the current flowing
and the voltage developed acr-ose the reeti-fier was noted.

In the pr-oposed cil'ou:, t each rectifier unit of the bridge: will
oonsist of an H/17/2/10/G type in series with an H/17/1/10/G type.
The latter rectifier is identical ~Qth the: type tested exoept that it
oonsists of half the number- of pla tes and thus a voltage drop of
4.5 volts is to be oxpeo bed across the oombined unit.

The amount by which the transfonner line voltage must be increased
to account for this may be detennined as follows:

The lie~k current carried by eaoh rectifier unit in the bridge is
150 amps ll) which will produce a voltage drop of '9 volts on each line
c,f the transfcmner since this current f'Low through two ,reotifier units
on each line.

Hence the peak line voltage must be increased by 9 volts to allow
f'or this and therefore the R.M.S. line voltnge must be increased by
6 volts.
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FIG. 2. RECTIFIER VOLTAGE DROP




