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121 3 One-line Diagram of Simple of dc System

1.2 HiE2 ¥ 2 T £

Eb
K Tt B
where : Rb = #l&gg] WxAT

b = e WA
Ik = wlE]g)e] 8417+ © & (amps)
100 = based on IEEE std.946-
1992 section 7.9.1

1) AfeEs

Eb
= — T (A) e 4
o Rb+Rc (4) (4)
where : Re = dgg A57HL HLsls

ANE 253 FA 3 (Resistance
of cell connectors)

2) B2 B x7| Ff ASE

di Eb

A BN T Gae ees ses 5
dt ©  LBCHLCC oS Persec ®)
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where: LBC = wiEj2]e] 3|2 JdHYHZ (mh)
LCC = wigg] cell H&EA 94"
22 (mh)
XBC = vjEd F= JA¥A (ohm)
XCC = #EF cell AR AR
2 (ohm)
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1) Atk =

- Battey 3= Resistance
Reactance
- For Battery 1
Given : Eb = 250 (V)
IBI—IR = 25 (A)
= 001 (&)
' ch 0.015086 (2)
XBC = 0.0060342 (£)
BCR (®f&]2] 3)Z Resistance) = 005 ()
- For Battery 2
Given : Eb = 250 (V)
r = 25 (A)
Re = 001 (2)
XCC = 0.015086 (£)
XBC = 00060342 (2)
BCR (#]E2) 8|2 Resistance) = 006 (@)

2) AlAt o
@ Calculation for Battery 1 :

005 (@)
0.0060432 (@)

il

Il

I

250
=V Q) -
R0 = Jooxzs - 01 (@) ©
o]z e g Ee Total AL
TBRES = Rb + Rc + BCR

= 01+ 001 + 005 = 016 (2)
Loe = _XCCX1000 _ 0015086 X100
B omf T 9%3.14986 X 60

32 HIEY 20 2

=004 (mh) - (7N
L BC— XBCx1000  0.0060342 %1000

B onf = 2% 3.14286 X 60

= 0016 (mh) e (8)

olnZ wEa IZ e Total JAFHEAE
TBL = LCC + LBC

= 0.04 + 0,016 = 0.056 (mh)

@ Calculation For Battery 2 :

WEE 17 2k FLEFoT YAHEH o)
Romz wyy H=o A AAYH A=d
~e ges 2,

ES
TBR = K55 08 (2) e e (9)
6
TBLL = %33 = % = 0028 (mh)
...... (10)

wEtd Ho) gEdE 2FE 3125(A) oH

b o Eb _ Eb _ 20
~ Rb+Rc TBR 008

wEARe 27 Y
10° (A/sec) Er& veRd o}

Ae=E8 8928495 X

di Eb _ Eb _ 250x1000

dt ~ LBC+LCC = TBLL 0028

= 8928495x106 (A/sec) e (12)
Rg c Re

0048 00000164 0004 Battery
OHMS HENRIES OHMS Terminals
120 VOLTS

—0

T12] 5 Equivalent Circuit for Example Calculation
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File:BB-EX1

Project Number :
Total Cumulative DC Short Circuit Results

Sustain Cumulative

Hode Node Node 0 ----- Thevenin Equivalent----+ Fault Rate of Rise

Ident Code Description R {Ohma)

1 B BATTERY 1

2 B BATTERY 2

3 M MATN BUS 1 B.OOE-02
File:BB-EX1 Froject Number :

DC Branch Currents in Amps

Branch Fault at Fault at Fault at
From To 1 2

1 3 1562 1562

2 3 1567 -1567

2. 87| (Rectifier)?] THE=IHE A4t

2171 &

FHEO AFAFE FIE 42 7 7

71-4 AA, FF9 B, 239 2 AR

e ARE A sk 1A
2AE ARAAY HRe e A

o A= 2-¢7t stk £ ’é"ﬂ’ﬂl:— AFEA

AL g AR =

AFol A golr A} U&E]r AR7 &
5. DC 2R 547 o 4 Fx).

e

2377 HHER Ay

7718129 FAYS S Ede A
M’—# Gl thte] thgdt ko] 2T

Rectifier

D-C BUS

Feeder BUS 3

M (Load assumed not to
contribute to fault current)

12! 6 One-line Diagram of a Simple DC System

L (mH} (Amps)  (Amps/Sec)

B.00E-02 1.06E-02 2.BOE-Q2 3125 BY24852.000
8.00E-02 1.06E-02 2.HQ0E-02 3125 B924B52.000
1.06E-02 2.80E-02 3125 B924852.000

ZCP XER
RR = —— "~
115D
...... (13)
1.02 ID
DS = 5P
...... (14)
ER
LR = 360 X IDS
...... (15)
ER
IDC = RR4RDC
------ (16)
ER
RRDC = LR+LD
...... (17)
o] 7] A,

R AR A4 DC z%og (V)
D : AF7) A4 DC AF (A)
DS @ gSa g5t % Qv E]i =R (A)
IDC : Final 9&AHF (A)
ZCP  AB79 AC ?Jﬁ] pu)
RDC : BF71FE ~ BUS i
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R : AR7 A L)

102 ID  1.02%x2000

- a] AlSw = 5 =
RREDC : IDC-—] & OE(A/SCC) IDS ZCP 0.076
LR : A&F7] 57119 2(h)
M= — L old e A~
LD 7b‘rr7]ijqi BUSZ: lg® & (h) = 26842105 (A)  eee e (19)
XD : AF73E ~ BUSZF eldEl A (Q)
2.3 BRI 2R AL 9 g — _ ER 250 X 1000
©360xIDS 360 x26842.105
2! 63} 7+2 Systemel A HH7] 500kWe
inalz] Zo| A wrEAaLA] LA
© Terminal=} Bus A3 ol A E—l‘f‘}'”}_ L7 = =00258714(mh) e (20)
AFALL hE3} 7] o & Fof 4
1) Atz me - ER_ 250
i ~ RR+RDC  0,0082608+0.0003
- AR 5=
o _ )
A% (RDC) = 0.0003 (2) = 20202887(A) e (21)
e A (XD) = 0.0015085 (2)
~ DATA : ER _: 250 (V) [p — XDx1000 _ 0.0015085 x 1000
ID = 2000 (A) - omf © 2%3.14286 X 60
ZCP = 0.076 (pu)
RDC = 00003 (@) = 0.004(mh)  eeeee (22)
XD = 0,0015085 (2)
ER 250 X 10*
A =
2) At ol RRDC = T201p 0.0258714-+0.004
RR = ZCPXER _ 0076X250 = 8369200 10° (A/sec) -+ (23)

115D  1.15%2000

1l

0.0082608 (2)

EDSA-Micro Corporation -
Cyc/Sec: 60 SyaVlit:

(C) Copyright 1883-1993
250 Date:04/28/93

File:R-EX2 Project Number :
Total Cumulative DC Short Circuit Results

3) HFH AlE# oM 21

DC Short Circuit Analysis v.5
Time:0%9:42:41am

Page 1

Sustain Cumulative

Node Node Node @ =0 evc--- Thevenin Equivalent.-+««-

Ident Code Description R (Ohms) X {(Ohms) L {mH) {Amps)
1 R RECTIFIER 1 B.5EE-D3 1.13E-02 2.99%E-02 28203
3 M MAIN BUS 1 B,57E-03 1.13E-02 2.9%E-02 29169

* Computer program calculation results match 100% the Longhand Calculation results

Fault Rate of Risge

(Amps/Sec)
8368794 .500
B368720,500
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. DC ¥H7 Hg Al LAA = A71A32e Bz Jegdx
.
(mh)
1 JH ji P = E%iF

3

2 FMe DCLA7Y deEgz =49
2 eoag cdagesd RANTA T
ZFHFE ALY & Y= s 9
14771 (287, AF7)E dHIR

73 7+& Systemoll A BAATA] 54
I BA4L U Zo] AT

(Generatar

h¢

D-C BUS
Feeder BUS 3
Load (Load assumed not to

contribute to fault current)

T12! 7 One-line Diagram of a Simple DC System

P o= PN1
120
...... (24)
EG
RRG = LLA+LG
...... (25)
EG
D — . —_
RD RD ha
...... (26)
EG
IMAXG RDD+RG
...... (27)

N1 = Base Speed (rpm)

= AAAF (A)

= AAHAY (V)
RD = AZ|A8 = HF=AHF (pu)
RDD = #7148z F=A % (2)
IMAXG = o] ©#gdF (A)

RRG = ©adFel 27] 44§ (A/sec)

RG = 2AH7HE A (L)
LG = &332 1984 (mh)
XG = 237132 AAqR A (L)
12 ¥
11
5 10
2 9
©
E s
o
g 7
g
= 6
k|
g 5
8
g8 4
B
R=|
2
1
0
200 400 600 800
KWN1x107
DC (enerator
Temp. rise 407C
Loading Continuous
Ventilation Open
Speed Constant
Volts, rated 230, 240, 250, 300, 600
22 8 HIAER Ex2E olHEA (mh)
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m .P'Tf' H::EVI
0 AL LR T
0.01 0.1 1.0 10 100
KWN1x10°
DC Generator
Temp. rise 40°C
Loading Continuous
Ventilation Open
Speed Constant

Volts, rated
Field winding

230~250

Shunt or compound wound

O3 9 MIAE R BEXE (pu)

3.3 At 9

T8 75} zke] BUS 3¢ DC 2717} A&
He] £AZ 947 Terminalo)A] @A}
TASH HAM7 544 8 8 Ar|A 3
29 Ex3 Jdg™2(mh)et I8 9
Fpu) Fte] ¥FE WAE AL € F Ik

1) Data : KW = 500

EG = 250 (V)

f = 60 (Hz)

N1 = 600 (rpm)
RG = 0.0003 (£2)

File:G-EX3

PFroject Numbax :
Total Cumulative DC Short Circult Results

XG = 00015085 (Q)

IG = 2000 (A)

KWN: = 500 X600 = 3 x 10°
= 300 x 10° |22

%8, OB 9= HE
RD = 007 (pu) LAA = 03 (mh) <
g,

2) AlAb o
EG 0.07 X 250
RDD = RD =+~ =~
= 0,00875 (@)
...... (28)
EG 250
IMAXG = RDD+RG  0.0087540,0003
= 27624309 (A)
...... (29)
Lo = XGX1000 _ 0.0015085 x 1000
omf © 2x314286 %60
= 0004 (mh)
...... (30)
EG 250 % 1000
RRG = LAA+LG 0340004
= 822368420 (A/sec)
...... (31)

3) HFE Al2alold 2t

Sustain Cumulative

Node Node Node =0z ----- Thevenin Equivalent----- Fault Rate of Rise
Ident Code Description R (Ohms) X (Ohms) L {mH) (Amps) (Amps/Sec)

1 G GENERATOR 1 9.05E-03 1.1%E-01 3.04E-01 27624 822364.,5000
2 M MAIN BUS 9.06E-03 1.15E-01 3.04E-01 27594 B22363.8125
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