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FAULT CURRENT CALCULATIONS FOR DIRECT CURRENT SYSTEMS
Supersedes DDS6205-2, dated 21 January 1955

9620-1~a. Scope

This design data sheet covers a method of making fault current (snort circuit current) calculations un
direct current systems.

9620-1-b. General

The a.c. short circuit current analysis is required to determine the interrupting rating needed for each
circuil hreaker or fuse. In determining the maximum current that the protective devices must be capable of
interrupting, it is necessary to account for both the maximum generator contribution and the maximum
motor contribution, to the fault.
9620-1-c. Definitions of terms

In connection with the formulae presented herein, the following definitions of symbols are applicable:

rated voltage of the generator (positive terminal to negative terminal), volts.
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1, = rated full load current of generator, amperes.

1, = sum of the rated full connected load currents or the maximum number of motors assumed to be
connected to the system at the instant of fault, amperes.

1 maximum available short circuit current of generator in amperes,

N miximuam avallable short circult current, in amperes, including the contribution of all geuera-
tors and motors connected to the system at instant of fault.

l.., = minimum available short circuit current, amperes.

R, = total circuit resistance of the faulted feeder in ohms, from the switchboard bus to the point of
fault including all significant resistances; i.e., cable, circuit breakers, etc.*

R = total system resistance from source of current to point of fault, in ohms.
9620-1-'d. Determination of fault currents

The following paragraphs outline the purpose of the fault currents mentioned in paragraph 9620-1-c and
the method that can be used in determining the magnitude of the fault current. For purposes of this analysis
only zero impedance faults need be considered.

(1) The maximum available short circuit current of the ship service generators.—This value of current
determines the maximum contribution of each generator to any fault,

This value is generally limited by commutator flashover and varies with the design of the machine and
the condition of the commutator. The maximum available short circuit current of each generator should be
determined as follows:

*Valucs of resistance for cables may be obtained from DDS9620-2, Electric Cable Voltage Drop Calculations.
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For generators over 60 kilowatts:

, r, =1o1,-

For generators undes ‘€0 kilowatts:
: Iy =121,

(2) The waximuni -gvailahie shori circrit currental ie point ofuapplicalion ot cach ci)cuil broakey
Juse, or switch.—~Thiszurrent is required to determnine the interruptifig mling of cach circuit breaker or
fuse. For protectivedevizesiinsinvies the anilysts need be carvied enly @8 tur as is necessary to deteriine
the adequacy-of all devices for the service. The maximum avallable curien: stiould be determined on the
basis of the contritnition of muximur expected purallel geweritor capacity, plus the contribution of the
maximum number di motors assumer to be opevating at Lhe time of faull. The calculation should be nade
as follows: :

Sl K
Lyzy = W + 3
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() Miginuom gunileble short circuit c:,:rérfﬁ'}tgi@”x"ﬁ%smu‘meht should be deternvined ou the basis of no
rotating motor load Hnthe syston and only Yne geterator contributing. The generator with largest total
ciroyitt resistance to faiit shouid be used. For this condition the current ¢an be determined as-follows:

E,
,mu: o —'RD

If the-condribution xf any generator, c_alﬁﬁ.iaﬁaﬁ:l on the basis of this‘equation exceeds the value of 5/,, the
latter vialue should be considered as the mintmum zvailable short circuit currént.

TABLE 1. -BESETANCE OF TYPE.ACB, TYPE AQB,
AND 50-AMPEHE FRAME SIZE TYPE ALB CIRCUIT

BREAKE#HS
o . Ohms per pale
Overcurrsit ,: - : =
coil rating ' 50A frame
(amperes) Type ACB Type AQB size
i, Type ALB
10...... ... ... : 0.01422
D 0.00780
- T .00660 .005G1
B8 ... . ... T _ .00281
b .00157 .00161
TS e i e ) . " .00084
168 ..o oo .,000%5 © 00084
) S 00055 .00050
1s0 ............ BN 000477 © .00034
N . . .00039 .00030
225 L e L .00028 -~ .00023
20 oL .00024 .00018
06 L ... e e N .00019 .00014 -
A0 ... .00016
400 ... ........... .000113 .00011
500 .............. ‘ .00010 .00010
600 . ............ .00008 .00009
800=1,200 ........ .00005
1,200-=5,0080 , ... ... .[10004

“Uf the contribution of any ;;;en&ﬁ.:awr, caleulated on the busts of this equation, cxceeds the value of I', the lutter valuc
should be used in calculating the contribution of that generator to the maximum available short circuit current.
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