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3+1.1 ¥IRA Inductive reactance TRNANNEN 336.4 HCK 19 Strands

#Indurtive reactance at 1 fi. spacing x = 0.3907

#Inductive reactance spacing factor for h'xﬂ = 0.1402

Inductive reactance x = 0.5309-/phase/mile

= 0,5309 x 0.62137 N/phase/km.

= 0.33 N/phase/knm.

L : _ (Actual impedamee in ohms) x (Base KVA
Per-umit dmpedance = e Voltaze Tn EVIZ <500
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o 100 MVA Base mmquiihu pou. % lndd

_ . 0.33 x 100,000
(12)% x 1000
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3412 M3 Indictive resctange IENAWUM 4/0 7 Strands

f

MInductive reactarce at 1 I't. spacing X, Q. 5190

f

*Inductive reactance spacing factor for L‘zd 0.1402
. . ! -~

lnductive reactance x = 0,5598 N/phase/mile.

= 0.347 £:/phase/km.
v g ot “
15 100 WA Base  mwwiily pou. w2 lnfed

0.347 x 100,000
(12)% x 1000

0.241 p.u. /K.
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* Westinghouse Eleetric Corporation, Distribution Systems,

p. 533, table 2, 10

= 0.5598 x 0.62137 fY/phase /1.
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3.1.3 w1 Inductive reactance T8EUNIL 2/ 0 7 Strands

#Inductive reactance 1 ft. spacing x, = 0.4431
#Inductive reactance spacing factor u‘x"i , = 0,102

Inductive reactance x = 0,5333 N/phase/mile.
= 0,5833 x 0.62137 Nfphase/km.

= 0.%2 & /phase/im,
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0.255 p.u./km,
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(d} Type 3 5.C. = 1B




= 126"
= 10t &
-ﬂinduftive reactance at 1 spaciﬁg X, = 0.5455
_ *InduEtive:reactance spacing factor for 10' & x, = 0.2376

0.3455 x 0.2376

i

Indugtive reactance x
= 0.5831 N /phase/mije.
= 0,583) x 0.62137 £ /phase/km,

= 0,36105 L /phase/im.

| = : | F] T
b 100 WvA Base #uaify p.ou. 3¢ lndall
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(69)° x 1000 .

H

0,00762 p.u. /km,
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* Westinghouse Electric Corporation, ibid,
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= ‘\/az+b2

Léacz + 153°

= V10,19 x 104

= 319 cm,

1

='€/ 319 x 230 x 153 _
T o
N/ 13,65 x 10° R .

= 2.55 x 10°

Deq.

¥

= 255 em, v
= 10gv
= g1 M | o/
#indugctive reactance at 1 ft. spa:cing x= 0.34L55
#lnductive reactance spacing factor for 8! h"xd= 0,2343
Ir}ductife reactance per phase x= 0,5598 ft/phase/mile.
= 0.5598 x G..6213?. A /phase/xm,
= 0.347 N/vhase /K.
v

L
-m..,rﬁ .

= 100 KVA Base ®WANLIN P.u. 32 RAY

0.347 x 100,000
(6‘9}2 x 1000

x =

= 0.00729 p.u./km.

32,3 ¥R Inductive reactance 989 Sub transnission line 795 HCH

37 Strands
™

19371 sub transmission line WUU Vertical double cireuit

#* Westinghouse Electric Corporation, ibid,



llh? 3.2 (c)

Parallel - circuit three phase lines.

Deq . M ab beca

Dab _= ¥/ d:g | . :
Dbc. = 3 dg

D = \/ 2dn
ca :
D= /6 /2 /3 076
eq.
= /6 154%/2 3191;3 saol/
= /2 x 280 x {/{;x%
=, 2.87 x 12,36 x 6.84
= 242 ¢m. :
/s
2 8!
¥Inductive reactance at 1' spacing X, o= 0.3455

" #Inductive reactances spacing'i‘ac.to;: for E'xd= 0,2103

* Westinghouse Electric Corporation, ibid,
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Inductive reactance = (.5558 J4%/phase/mile.

32,4 ¥R Inductive

|

0.3455 x 100,000
(69Y% % 1000

Q.00726 p.u,/km.

0.5558 x 0.62137 41 /phase/km.

0.3455 N /phase/im.
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#Iinductive reactance at 1' spacing xﬁ = 0.3455

*Inductive reactance spacing factor for & L“xd.= 0.1868

1

Total inductive reactance x 0.5321 4L /phase/mile.

0.5321 x 0,62137 - /phase/km.

0.3305 N /phase /i,
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=  0,00095 p.u./km,
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Finductive reactance at
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1t spacing X, = .310
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1R 3.4 (a) 1 Doubls circuit (b) Single cireult

= Mo 5,612 10,5913 4 901/

e Wila 5.5 2/ 10.53
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= 300 e
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#Inductdive reactance spacing factor
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L 3 v
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x
a
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Q.4085 x 100,000
(23&}2 x 100

= 0,772 x 107 ° p.u./ka.

E ! *
NATAMIE TR 3.4 (b)

'ﬁ= “Q/ﬁ.ﬁ x 5.5 x 11.0
N/ 332.75

6,94 m.

D, _ .
eq.

= 273
= 221 9“‘
#Inductive reactance at 1' spacing x, = 0.310

. #lnductive reactance spacing factor for 22] 9@ Xy © 0,315%

Inductive reactance x 0,6259 fl/phase/mile,

0.6259 x 0.62137 £1/phase/kp,

= 0.390 fi/phase/km.
o | o v X
19100 MvA Base rwiuilu p.u. 1nfal
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(230)* x 1000 o .

x -

0,737 x 10" 2 p.u. /km.
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* Westinghouse Electric Corporation, ibid,
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QLA B 100 MVA  Base

2 . 100
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= 32,625%

x 8.7

= 0.32625 p.u, : . ,
| 100 |
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106 . '
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st

# William D. Stevensen, Jr., loc, eit, p.lé8 -149



J (0.32625 + 0,80246 = 0.42749)
p . 2 . [ 1
= j 0.3506]

. _ ] 0.5061

P . 3
= 3 0,11487
. I3 -. . 2
. ’ U 3.{0.32625 + 0.42749 — Q,B0246)
o= - .
f = - jo0.62u36

Base on 3 phase

2 = -3 D02
:..5 3

= "'". .j Duﬂﬁalz ]:l'.'ll;
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. P =
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t 3
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. P
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3 Phase fandt at 6 RV s (54, )
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FAUGLT STUDY

Tl

With L Generators at Dam ard 2 Generators, 1 Synchronous

Gondenser at North Bangkok.

3 = Phase Fault L - G Fault
Substation LVA MVA

| _Location | 69 KV bus[12 XV bus 69 KV bus |12 KV bus
North Bangkok 1312.0 89.00 154650 0,00
Bangkok Noi 185.0 | - .o 125,70

Bangkapi 483.,0 o 133,80

Prakanong 432.0 | 203,50 339,00 249.60
Donmuang 545.0 | 140,00 379.50 | 157.20
Mhochit 620,0 | 145.00 KE3.40 | 160,50
Bangsue 732.0 82,00 | 558,00 86.40
Samsen (Line ¥692) 988,0 | 162.00 849.60 | 171.60
Samsen (Line N691) 990.0 | 162,00 870.60 | 170.70
Makasan 702.2 151.50 515,40 164,70
Lumpini {Bamk I + II) 607.0 | 320,00 411,00 | 366,50
Lumpini (Bamk III} 136.0 | 320,00 274,50 | 366.90
Thonburi {Banyk I} 627.5 243,00 426,60 279.90
Thonburi (Bamk II) £10.0 | 243.00 233,00 | 279,90
Watlieb {Bank I) 561.5 262.00 363.00 324.00
Watlieb (Bank 1I, II1) 387,01 262,00 261,00 | 324,00
South Thonburi - 265.0 110,00 189.30 132,00
Paknam . 201.0 | 106,00 .\ 132,90 | 118:50

e
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