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PROPOSED DESIGN OF L POYER SUPPLY
FOR A
HIGH CURRENT CARBON LRC
by
R. W. Plckard

1. Introduction

A hich current carbon arc opsrating at ¥5 voltu and 150 amps D.C.
has be-n used as a source of high intensity radia®icn, At present the
powver is derived from a 22 K.W. Diescl generating se%. Owing to the
inconvenience of this type of supply, a threce phase bridge rectifier
system wes proposed, This note deals \':.tn the dcs:.gn of %the rectificrs
and transformer requirced,

The circuit sroposzd was o $hree phase, full wave single ~ and a
L p ’ 4

-diagram is given in Fig, 7.

2+ Requirements of the pover supply -

The powcr supply is r\,qulv'cd to deliver 75 volts and 150 amnps D.C,
at the are. The arc itself is fod through a cable and bellacst rcsistor
such that the total resistance is about 0,1 ohm. When a current of
150 arws is flowing thig will result in a voltage drop of about 15 volis
betwveen the power supply and the arc,  This factor must be alioved for
in designing the supply which should therefore be capable o delivering
90 volts at 150 amps D.C.

-

Sa The rectifiers

The factors governin: the type of reotifier to be used are as
fellows:-

(1) The output voltage requircd.
(2) The output current required.
(3) The type of circuit uscd.

Data are available (1) from 'x:hic'}h the specification of the rccetificrs
required can be determined.

If the output D,C. voltare is 2

and " " D.C., current is I
hen the peal inverse voltsge on each rectifier (1\) is 1,05 E and the
peak current taken by cach rcctificr is I, Hence for the pover supply
in question

Peak inverse voltage = 1.05 x 90 = 94.5 volts

Pcak current = 150 armps.

A rectifying unit which will satisfy these rcquirermentis consists of two

reotifiers connected in series having code numbers HA7/2/1.0/G and H/17/1/10/6

manufacturced by Standard Tclephones and Cables Ltd.,

4, The transformer

The L.C. supply to thc rectificr bridge is nost convenicntly obtaincd
by rcans of a single thrce phasc transformer, lLssuming no voltage drop

-in the reotificr clements, the line vsltage and currcnt rcquirerents can

be calculated from aval]e.blc data. With the rectificr clements
proposcd it vias found, however, (Lppendix 1) that a voltage drop of about
4,5 volts was to b c-:xpcctc—d when o current of 150 amps wes flowing, a
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factor which rust be alloved for -when detrrrmivin: the cutput line
voltage of the transformer,

If the D,C, nukjut voltage and current be € and I respc?t'vcly then
the output line voltage (R.4.S.) assuming no rectifier drop \1)is 0,74 B

If tho voltage drop factor be .- then the line voltage required

[}]
ir

04748 + .- .. In this case, .= 6 (Appendix 1)

0,74 % 90 + 6 = 73 volts,

n

The output line current = 0.82 I = 0.82 x 150 = 123 amps

" From the rcsults above the transformer may be gpecified ag a
3 phase transformer with an. output line voltage of 73 volts and an
output lino current of 123 amps. To allow for ageing in the rcctifier
units the output should be made variable within the following limits:
+ 2% per cent, + 5 per cent and + 10 per-cent.

Refarences

1., Reference Data for Radioc Enginecrs, Standard Telephones & Cables Ltd.
pp 62"65- ’
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Appendix 1

Determination of the voltage drop factor

The voltage drop which occurs in each rectifier unit whon o current.
of 150 amps is flowing wns determined as follows,

A rcctificr eclement of the type H/17/2/10/G wos cormented in series
with a 0.4 ohm variable resistance and an armeter cavable of measuring
up to 100 amps, The system was then comnected across the 2v, 4v, and
6v tappings of a 6 volt accurmilator., In cach case the current flowing
and the voltage developed acrozs the rectifier was noted,

In the pronosed circuit each rectifier unit of the bridge will
consist of an HB/17/2/10/G type in series with an HA7/1/10/G type.
The latter rcctifier is identical with the %type tested except that it
consists of half the number of plates and thus a voltage drop of
4,5 volts is to be expected across the combined unit,

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

-

The %eﬁk current carried by each rectifier unit in the bridge is
150 amps \1) which will produce a voltage drop of 9 volts on cach line
of the transformer since this current flow through two rectifiecr units
c¢n each line.

Hence the peak lihe voltage must be increased by 9 volts to allow
for this and therefore the R.M.S3. line voltage rust be increasecd by
6 volts,
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