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Appendix 1 List of Big Customers

As of Sep. 1979

Annual Energy  Maximum

PL. Area Name of Customer Consumption ~ Demand  Category!
(MWh) {(MW)

Q00 Lucky Tex 99,084 13.5 L.B.
" TH. Durable Textile 81,576 10.4 L.B..
" Aji-No-Moto 68,544 10.1 L.B.
" Asahi Caustic Soda 68,083 8.4 S.R.
" B.K.K Iron & Steel Works 48,415 19.5 S.R.
" TH. Central Chemical 15,510 2.6 L.B.

TTL 6 381,212

D10 TH. American Textile 70,488 10.3 1.B.
" TH. Melon 45,512 6.2 L.B.
" TH. Textile 34,272 49 L.B.
" TH. Teijin 29,394 5.2 L.B.
n TH. Teijin 2 24246 3.6 L.B.
" Teijin Polyester 23,706 10.1 L.B.
" Good Year Factory 12,846 3.2 L.B.
" TH. Bridge Stone 6,150 3.4 L.B.

TTL 3 246,614

ROO G.S. Steel 103,163 20.1 S.R.
" B.K.K Steel Industry 72,887 17.4 S.R.
" TH.-India Steel 21,440 8.2 S.R.
" U.S. Summit 18,476 4.7 L.B.
" Fire Stone Factory 16,211 3.4 L.B.

TTL 5 232,177

S30 Samsen Water Works 63,132 8.9 L.B.

M20 TH. Synthetic Textile 32,113 4.5 L.B.

P10 TH. Tobacco Monopoly 24,706 8.6 L.B.

M20 TH. Blanket Factory 22,438 3.2 L.B.

T20 Thonburi Water Works 10,608 1.5 L.B.

w20 ESCAP 6,968 2.4 L.B.

D20 Bangkhen Water Works 1,341 20 L.B.

TTL 7 161,356

GTTL 26 1,021,359

Note: 1) L.B. means large business,

S.R. means special rate.
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MEAOMEGHIBEDL, NEARBS P ETERoTER (A oABEORFIATIEARFLLNS
B, B8R ELE-THWREOR—FRFHAD AV, chicd L, AAEBRERLZETIEE85 %
HFTEB1A— 2 b CEREFHED L A -2 P2 EREETHRDE, 85— Tl
42517 - PCLCHEENED 1 A -2 FERETAHE LR oTWA, ‘

TFEEVBOLHF v+ V2 —FREBLABEL, TORBESTPROBEMTED L H KEANE
nNadhkt, LEOR ks —ACDWTHELTH%E,

REHHOHEEGFLLT, ROEFrEAnk,

1) LAKE 1001 LT 5,
@ PAHEEHRENEI6000KWH, »21 5HRANTEDENTSKVARERE LA LTS,

HEOHREIRO LR D,
1. FREOXILOINEHE
() #AEKE 95X 100k = 6500 +—v
(2) WMHEHSE 081X 50 = 40.5 ~
0.80 % 150 = 1290 ”
0.79X200 » = 158 ”
0.78X 35600 =37,168 ”
@ HnEHRE 7X(75-63 )= 84 #

37,6705
2. S0KVAF + v 2 —%HBA+5(EHEN25KVAR ) L LT, Wk 20000 »5— &
FEL, BEETRIRTE 5 ARERD 5,
Case A (BROBEE)
£ 5 o B 8 43—
£EIRICET S AK 2384R
Case B ( ZHELABE)
BRAONKBEGHE TX(25-63)=266--
HRAOENE 84+266=350-—v
SEFICELTLBH 5748
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Appendix 3.

Coordination of capacity of substation facilities - 1/2

~ ’ !
Rated capacity !Required capacity | Ratio of rated capacity to required capacity
l Inter- Circuit breaker Current |Dilsconnect-
| ) transformer|ing switch
Pise ri Maximum | TUPLINE [Rared Rated Rated Rated
Location Transformer Circuit breaker Current transformer switzgnec N8 current capa?ity current/ [ecapacity, current current
giiilr— Required /Required Required Required
breaker max. breaking max. max.
{A) (MVA) current capacity current current
Trans. No.l| 1-3¢ 30/40 MVA | 1600A 395CGMVA | 3-200xL00 : 5/ 3A 34h 1789 4.6 2.2 1.2
[ine No.l " " 3-750x1500 : 54 5A 688 1w 2.3 " 2.2
Bangna SS. Line No.2 " " n " n " " n 1
Bus tie 1250A 344
Trans. No.:| 1-3¢ 30/40 MVA | 1260A 350CMVA | 3~ 400/200 : 5/5A 344 2005 3.6 1.7 1.2
Trans. No.d " n " n " " n n " " "
Bangyeekhan SS. Line No.l " t 3 - 1200/800/600/400/200 : 5/5A 688 " 1.8 " 1.7
n No.2 " " " " " " " " )
Bus tie 1200A 61XA 344 3.5
Trans. No.lL| 1-3¢ 30/40 MVA | 1200A 1800MVA | 3- 600/400/300/200/10C : 5/ 5A 600A 20KA 344 1871 3.5 0.96 1.7 1.7
" No.2 " n t " n n ] " 1 " " L " "
Lumpini SS. [ine No.1 " " 688 0.9
llirle No- 2 " 1] n I
Bus tie " " I "
Bus tie " " 344 1.7
Trans. No.l| 1-3¢ 30/40 MVA {1200A 2500MVA | 3- 600/ 400/300/200/100 : 5/54 600A 20KA 344 1733 3.5 1.4 1.7 1.7
n No- 2 1] " " ” " 1 " " " " 1 n 1
Mochit SS. Line No.l " " 688 0.9
11 No. 2 " " 1"
Bus tie " " 34l 1.7
Trans. No.1| 1-3¢ 30/40 MVA | 2000A S5000MVA {3-— 2000/1500/1200/800 : 5A 6004 20KA 344 1067 5.8 k.6 {5.8 1.7
" No.2 " " " 3- 600/400/300/200/100 : 5A n " 1 1 1 " 1.7 n
Mahamek SS. Line No.l " " 688 0.9
" No.2 " w " 1"
Bus tie " " 344 1.7
Trans. No.l} 1-3¢ 30/40 MVA ; 20004 5000MVA {2000/ 1500/1200/800 : 5A 600A 20KA 344 1522 5.8 3.2 5.8 1.7
" No.2 " " " 600/400/300/200 : 5A " " il " " n {1,7 n
Pralanong SS. |Line No.1l " " 688 0.9
" No.2 m " " "
Bus tie 600A UOKA 344 1.7
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Coordination of Capacity of Substation Facilities - 2/2

Appendix 3.
Rated capacity Required capaciry | Ratio of rared capacity to required capacity
L Inter=- Circuit breaker Erg:;;sg; ?licon?ECth
, ) Maxipum | TUPting Rated Rated
Location Transformer Circuit breaker Current transformer E;EEERHECtlng’ currzsc capacity c:;:city C::ient
gﬁiglr' Required Required Required
(] breaker breaking max, max.
] (a) (MVA) current capacity current current |
]
Trans. No.l| 1-3¢ 30/40 VA | 20004 500C+VA | 3- 600/400/300/200/100 : 54 SA[ 600A 66KA 344 1859 5.8 2.6 1.7 1.7
" No . 2 i 7 " n " " 1 n J " L1 L3 w
Pathum@n 5. ryne ¥o.1 3- 2000/1500/1200/800 : 5/ SA | 20004 " 688 2.9 2.9
1 No' 2 11} n 1 " " " L}
Bus tie " " 344 5.8
Trans, No.lj 1~3¢ 30/40 MVA | 20008 SOOCMVA {3- 2000/1500/1200/800 : SA 600A 20KA 344 2278 5.8 2.2 {5.8 1.7
" No.2 " " " 3 - 600/400/300/200/100 : 54 " " " " " " 1.7 "
Samsen SS- Line Mo.l " " 688 0.9
w m'z 117 mn " "
Bus tie " n 344 1.7
Trans. No.1|"1-3¢-30/40 WA |2000A 500C:VA | 3— 600/400,/300/200/100 : 5/ 54 {h00,/800A 20kAfl  3u4 1213 | 5.8 1.0 1.7 2.3
" No.?2 " n n " n " n n “ " " n "
North Sapalﬁ;“ Line No.l n L 3- 2000/1500/1200/300 : 57 5A | 2000A 6€RAl 1376 b 1.5 " 1.5 1.5
‘|Line No.2 1200A 1B0CMVA " " " o " ’ n " " n
Bus tie " " 1032 ! 1.9
Trans. No.3| 1-3¢ 30/40 MVA |2000A 5000KVA | 3 - 600/400/300/200/100 : 5/ 5A |400/800A 20KA 344 ] I3 5.8 1.0 1.7 2.3
n NQ- l‘ L1 i 4 114 " n n " 7 " n * n LU
South sapandzm |Line No.3 1200A 1E0QMVA | 3-2000/2500/1200/800 : 5/ 5A | 2000A 66rA{l 1376 ” 0.8 p 1.5 1.4
SS. " No.l 2000A S0OOOMVA n n " n " ‘s 1.9 s " "
Bus tie " n 1032 1.9
Trans. No.1| 30740 MVA 1200A 3500MVA | 3- 200400 - 5//5A 344 1227 3.4 2.8 1.1
n NO.2 n t " " ] 14 " " n n
Silom SS. Line No.1 n m 3-1200:54 5A MR 688 1.7 " 1.7
n No. 2 n " n | " n " 1.7
Pus tle -
Trans. No.)l| 1-3¢ 30/40 MVA [2000A 3500MVA 3~100/200 : 57 54 344 1562 5.8 2.2 1.2
Sansab 8S Line No.l " " 3-1200/800/600/400/200 : 5/ 5A " " " " 35
’ T No.2 n n " " ] " n ]
Bus tie 16004 4.6
Trans. Neo.l{ 1-3¢ 30/40 MVA {1200A 1BOOMVA | 3-600/400/300/200/100:575A°| 600A 20KA 345 1568 3.5 1.1 1.7 1.7
" No.?2 " n n " n n n n n " " n n
. 20004 5SOOOMVA | 3-2000/1500/1200/800 : 54 " " 688 .8 .2 .8 0.9
Watlieb SS. m{,‘e ﬁ_; n r " n " " LL " 5n 3n 5;1 "
Bus tie " 34k 1.7
" ] n n "
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Appendix 4 General Information of Surveyed Substations

. . Space
No. Jameof | Rl | Ty | Teansfommer | O
Substation MVA x unit bank
1 Bang kapi T/S Outdoor 40 x 2 Yes
2 Makasan D/s Outdoor 40 x 2 "
3 Chidlom T/S Indoor 50 %2 No
4 Yohti D/S Indoor 40 x 1 "
3 Taksin D/S Indoor 40x 1 "
6 Sathupradit D/S Indoor 40 x 1 Yes
7 Bangplee T/S Outdoor 24 K‘K) « 1 "
8 Paknam D/S Outdoor I 15]23 }I({';/ "
9 Watlieb D/S Qutdoor 40x 2 "
10 Sapandam D/S Qutdoor 40 x 4 No
11 Lumpini D/S Outdoor 40x 2 Yes
12 Pathumwan b/S QOutdoor 40 x 2 "
13 Mahamek D/s Qutdoor 40x 2 "
14 Silom D/S Indoor 40x 2 No
15 Machit D/s Outdoor 40 %2 Yes
16 Sansab D/S Indoor 40 x 1 "
17 Bangna D/S Indoor 40x 1 No
18 Prakanong D/s Qutdoor 40 x 2 "
19 Bangyeekhan D/s Indoor 40 % 2 "
20 Samsen D/s Outdoor 40x 2 Yes
21 Pracha cluen D/S Qutdoor 40 %2 "
22 North bangkok T/8 Qutdoor %g Ex ;8 : é "
23 Lard plao T/S Qutdoor — "
24 Klong jan D/s Outdoor 20x 2 "
25 Tong kung D/S QOutdoor 40x 2 "
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Terminal or Existing Space
No. Sﬁgg:tgn Distribut_ion Type Transfonnt?r g?g

Substation MVA x unit Bank
26 South bangkok T/S Outdoor 20x 1 Yes
27 Bang pu D/S Qutdoor I 15/33)( I "
28 Sounth bang plee Future plan
29 Samrong D/S QOutdoor 40x 2 No
30 Bangkok noi T/S Outdoor 20x2 Yes
31 Pechkasem D/S Outdoor 20x2 "
32 Thonburi D/s Qutdoor- 40 % 2 "
33 Onnyj B/s Outdoor ! 15133 2 No
34 Ramintra D/s Outdoor ! ISES <2 "
35 Nonburi D/s Outdoor 20x 2 Yes
36 Bang pood D/s Outdoor 20%x 2 "
37 Klong rangsit T/S Outdoor — "
38 Rangsit D/s Outdoor 40 % 2 "
39 Dong muan D/s Qutdoor 40 x 2 No
40 Bangkurachao D/S Qutdoor 10x 1 Yes
4] Prapradaen D/s Outdoor 40 % 2 "
42 Klong sanpasamit D/S Outdoor 20x 2 "
43 Rasuluran D/S Outdoor 40 % 2 Yes
44 Klang kred Temporary Qutdoor 20x 1 No
45 Lard plakao D/S Outdoor Bt;ads?;uc tion "
46 Prasanmit D/s Qutdoor g)nnd;:lr_ dction "
47 Sipraya D/S Indoor Ic;g?;l purchase "
48 Sailom DS Indoor Future plan "

—-148-



Bppendixh a2V — | BOHEE

nw & %
a. X2 — FEALR
185m 20.0m 220m
TR#~F s 20X 2 Ocn 25X25em | 25%25¢em
T b~ 36.2X36.2em| 44%Xddem | 46%46em
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b. BMEMH
1) GHREE V=60~4a /B
PC=00025V"
=0.0025%60°
=9 LB/FT
=g X 0.4536 =43943=44KG/

(0.0254%12)*
2) z»z Y- tERE
PF=10.004V
=0.004X60

=144 LB/FT

04536
(0.0254%x12)*

3) 69KV LEPIUEERE

=144 X =70308=70ks o

1AEEmAn Lk 30xf;ﬁﬂ3m71iﬁﬁ

L EEA ALY 65 X 14040 5 29kg/ 1 LA
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Fig. 5-1 Size and type of pole -
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Bppendix6. A v L © A E
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ERDFECNHEIREERT
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& B(HH#s7n) | 220 «# 99 #
v (BHrsr) | 240 » 108 «
g & (s )| 170~ 76 #
” (Tron) 290 " 130 ”
w® & ( B )| 100 » 45 » 9LB/FT*=4 4kg/nf
" (% & ) 90 ~ 41 7
L 140  » 63 » 6LB/FT*=2 93k m
» 66KV, UM 30kg /HHER 13kg/STHm 6.3kg,/ TR
v 66 kY AAR 6 5k, FHFA 2 9kg/FHER 1 3.6kg,/STRER
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Bppendix7. EBEEA2IVZ V- EORE

(1) REEHH
a. 27V — bR
12.0m 14.0m
o HEp<Fik 16.18%x1855 17502000
o FEp<ti: 2527%X2855 28.00%x3156
o MifeE 3.5 M 415"
b. REHE
o {EM R E 4 4 kg nf
caxz Y —+ERE 70 kg m’
c. EEHE

22 -t HEOEHBEEHESENOTERT 5,

9 22— rREOFEHTFEe— At
a. ar¥ZzZy—-+EOREHE

e}
[

{b—a)h

ih B BC= T + a
h gRmHA=220
H h
e ﬁﬁﬁﬁg=h—§
KA TR e~ A PMP=Pf A~ g
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axz V- tERERER

H B g5 | Bfr H==120n H=14.0m
H U a m 0.1618 0.1750
G T OO B b ” 0.2527 0.2800
w i A OB t " 2.0 2.0
)
+ il e & € " 02376 02650 .
o i k& h " 10.0 1240
H O OL OB g " 46837 55900
=z 2, [ i} A m 1.997 2640
aryszYy—trERE PF-A | kg 13979 184.8
ayzI)—-EBRBE , o
L DMEEE— 2} Mp |Kg—m 65473 103320
bh. a7z ) - bEOHEMTHE
Mf =M—-Mp M; a>29y—EOMITFRE
Miz=3500—-654.73=2845.27 (k§—m )
My=4150-103320=3116.80(k§—m)
8 BZedBomitfe—2>1
a. ZEHER
10100 Lene sen s 11850
7000 - 7700
[+ 7100 :3;88
~-5700 =~ 5700
i
O s e WGL- GL-WW-.—“
11750 2000

(12.0 m (14.0 m)
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b. REROBRE
1) BREHROBESHA
He = Pc+D-S
D BEBONE
S  EH 40m
Pc s BEBRE4 4kg /of
1) BEBHBEERE
. 5 & |8 M| RERAE
Nof  REHBEM () (m) | Pe-D-S(kg)
1| 3x3364 & HE 16.92 40 89.34
1’| 3X795MCM & 26.06 40 137.60
2| SL WIRE 9.19 40 16.17
3INE FE A & B 1524 40 26.82
4| 3x336.4 {EE#H 19.28 40 10179
508 € # — 7 & 48.26 40 8494
iy =2>2) - rRBEOMmTE— 4> b
BRI L ZHBEOMITE— 4 >~ BER
Na 5 b3 b 12mie idnk
il H R Eke) him) | Mckgm) h Gm) | Mc(kg—m)
3x3364 B K 89.34 | 1010 90233 11.85 105868
Y| 3x795 # E|(137.60)(1010) |(1389.76) (11.85)(1630.56)
S L Wire 16.17 7.70 124.51 7.70 124.51
& E & & & 26.82 7.5 0 201.15 7.50 20115
3X336.4 % 10179 710 72271 710 72271
WAE - 7 oa 8494 570 484.16 570 48416
_ 2434.86 259121
at (292229) (3163.09)
2 - VEOHBEMITRIE 2806.89 311680
: oK OK
H & {Ne) (Na)
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Appendix 10.
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Appendix 11. HFEZETEFRONAR
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80 3 3 8 6 3 2 25

7 5 7 10 10 8 3 43
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Table 11-1 Utilization Factor of Substation

SS. Bank Bank Max Load Bank | Total | Average
Substation Cap Cap UTF Load UTF
(MVA) | (MVAYMW) | (MVAR)HMVA) (%) | (MVA)| (%)
20 | 128 7.4 150 [75.0
BKKNO! (K) 40 24.5 61.3
20 8.0 5.6 9.7 |485 :
40 | 14.0 3.0 14.3 |(35.7
BAKAPI (B) 80 332 41.5
40 | 18.0 6.0 19.0 [ 475
BANGNA (BG) 40 40 13.8 8.2 lo.1 40.0 16.1 40,0
BNGSUE (BS) 10 10 7.0 3.0 7.6 |76.0 7.6 76.0
40 9.5 4.0 10.3 | 38.8
BYKHAN (BY) 80 22.6 28.3
40 |12.0 3.0 124 {31.3
20 | 52| 55 7.6 | 38.0
BAPOOD (BD) 40 14.5 28.7
20 5.0 0.1 5.0 125.0
BKAJAOQ (BC) 10 10 2.5 0.7 2.6 {260 2. 26.0
BAPLEE (BP) 40 40 §19.0 12.2 22,6 | 565 22. 56.5
40 |30.0 10.1 3i.6 {79.0
BANGPU (BU) 80 439 54.9
40 10.8 6.1 124 1310
CIDLOM (CL) - - — - - — - -
40 | 15.0 5.8 16.1 |40.2
DMUANG (D) 80 40.0 50.0
40 |22.0 9.5 24.0 |60.0
KLRSIT (KR) 40 40 |16.5 10.2 19.4 | 485 19.4 48.5
20 7.5 4.0 8.5 |42.5
KSAMIT (KS) 40 20.4 51.0
20 9.7 6.9 11.9 |59.5
K-KRED (KK) 20 20 - - - - -~ -
20 [13.0 4.6 13.8 |68.9
KNGJAN (KJ) 40 27.8 69.5
20 122 7.2 142 |70.8
40 [29.0| 240 | 376 |94.1
LUPINI (L) 80 61.2 76.5
40 1_6.6 14.0 21,7 |54.3
LAPRAOQ (LP) - - - - - - - -
40 16.0 7.0 17.5 | 437
MOCHIT (M) 80 34.8 43.5
40 15.0 1.8 16.9 423
40 |17.2 11.8 20.9 |52.1
MKASAN (MS) 80 40.3 50.4
40 |17.2 9.2 19.5 |48.8
40 |20.0 9.5 22,1 |554
MHAMEK (MM) 80 38.3 47.9
40 (14.2 7.8 16.2 |40.5
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§S. Bank Bank Max Load Bank Total | Average

Substation Cap Cap UTF Load UTF

(MVA) | (MVA)|(MW) | (MVAR){(MVA) | (%) {(MVA) (%)
20 6.6 4.0 7.7 | 38.6

NORBKEK (N) 40 5.3 38.3
20 6.6 3.7 75 | 378
20 8.0 38 8.9 | 443

NOBURI (NR) 40 19.5 48.8
20 0.4 5.0 10,9 | 53.2
40 112.8 6.0 14.1 | 353

ON-NUJ (NU) 80 23.5 29.3
40 7.8 5.4 9.5 1237

PLWOOD (PL) 22.4 224 | 6.4 4.0 7.5 | 335 7.5 33.5
40 130.0 10.1 31.7 1 79.1

PAKNAN (R) 80 43.9 54.9
’ 40 (108 6.1 124 | 31.0
40 | 19.5 17.3 26,2 | 65.5

PDAENG (Q) 80 41.9 52.4
40 13.8 8.0 16.0 39.9
40 | 158 8.2 17.8 | 445

PKNONG (P) 80 46.6 58.3
40 | 24.7 14.8 288 | 72.0
40 (237 17.2 29.3 | 73.2

PTUWAN (PM) 80 56.2 70.3
40 |22.8 14.3 26.9 | 67.3
20 11.2 9.4 14.6 | 73.1

PKASEM (PS) 40 27.8 69.5
20 110.8 7.6 [3.2 | 66.0
40 [13.3 3.0 15.5 | 388

PCHUEN (PC) 80 22.9 28.6
40 6.1 4.1 7.3 184
40 1185 12.2 222 | 354

PASSNA (RN) 80 54.6 68.3
40 123.3 23.0 32.7 | 81.8
40 |(10.8 7.2 13.0 | 324

RNGSIT (RS) 80 25.2 31.5
40 (104 6.4 12.2 | 305
40 111.8 10.8 16.0 | 40.0

RAMTRA (RT) 30 29.1 36.4
40 | 12.6 5.0 13.6 | 33.9
40 |[22.0 4.0 224 | 559

SAMSEN (8) 80 42.1 52.6
40 |19.3 4.0 19.7 | 49.3
40 |22.0 [7.1 27.9 | 69.8

SARONG (SR) 80 61.6 77.0
40 |26.2 21.2 33.7 | 84.3

STUDIT (SA) 40 40 [11.2 7.5 13.5 | 337 13.5 33.7
40 | 15.0 10.5 18.3 | 45.8

SSPDAM (SD) 80 44.7 55.9
40 122.0 14.5 263 | 65.9
40 1140 7.5 159 | 397

NSPADAM 30 34.0 42.5
40 | 158 8.8 18.1 | 45.2

SOUBKK (SK) 20 20 [10.0 7.0 12.2 | 61.0 12.2 61.0
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SS. Bank Bank Max Load Bank Total | Average

Substation Cap Cap UTF Load UTF

(MVA) | (MVA)(MW) | (MVAR}(MVA) | (%) | (MVAY| (%)
40 22.1 13.3 258 | 64.5

SI-LOM (SL) 80 53.3 66.7
40 |24.2 13.2 27.6 | 68.9

SANSAB (55) 40 40 194 12.8 23.2 58.0 23.2 58.0
40 | 18.0 6.8 19.2 | 48.1

TOBURI (T) 80 375 46.9
40 |16.9 7.0 18.3 | 45.7
40 |124.8 6.0 255 | 63.8

TOKUNG (TK) 80 45,1 56.4
40 117.2 10.5 202 | 504

TAKSIN (TS) 40 40 [ 19.0 142 | 23.7 | 59.3 23.7 59.3
40 | 16.0 5.5 16.9 | 43.7

WTLIEB (W) 80 30.6 38.3
40 | 13.0 4.3 13.7 | 34.2

YOTHEE (TY) 40 40 | 22.2 10.6 24.6 | 61.5 24.6 61.5

TOTAL 2,642.4 1,326.9| 50.2

Note: 1. Bank UTF = Bank utilization factor

2. Average UTF = Average utilization factor

3. These data are value as of September 12, 1979.
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Appendix 12 Utilization Factor of Existing Feeders

Sept. 12, 1979 /9
Feed-
- er Feeder Utiliza-
Substation Dliitgrt:u- \;Ogg- Conductor of | Capac- | Load tion
Feeder kV) Main trunk Line ity MVA Factor
MVA ® (B/A)
(A)
BANKKAPI B11 12 AAL 336.4 MCM 8 4.666 0.583
Bi2 12 " 8 2.751 0.343
B13 12 4 8 1.842 0.230
Bi4 12 " 8 2.498 0.312
Bl6 12 " 8 2.457 0.307
B21 12 " 8 5.136 0.642
B23 12 " 8 6.030 0.753
B24 12 " 8 6.321 0.790
B25 12 " 8 6.420 0.803
BANGKOK NOI K12 12 " 8 5.561 0.695
K13 12 ", ) 5.561 0.695
Ki4 12 " 8 6.798 0.850
K22 12 " 8 5.150 0.644
K23 12 " 8 5.543 0.743
BANGK POOD BDI11 12 " 8 3.157 0.395
BD12 12 " 8 2.210 0.276
BD13 12 " 8 1.815 0.227
BDI14 12 i 8 1.578 0.197
BD21 12 " 8 0.113 0.014
Bb23 12 " 8 2.974 0.372
BANG YEE BY1l 12 " 8 5.987 0.748
KHAN
BYi2 12 " 8 0211 0.026
BY13 12 " 8 6.786 0.848
BY21 12 " 8 6.621 0.828
BY22 12 " 8 5.794 0.724
BY23 12 " g 4.552 0.569
BANG PU BU411 24 " 16 6.728 0.421
BU4{2 24 " 16 13.662 0.854
BU413 24 Uy 16 12.642 0.790
BU421 24 " 16 6.645 0.415
BU422 24 " 16 0.369 0.023
BANG SUE BSi! 12 " Spare
BSi4 12 " 8 8.105 1.013

~195-—



2/9

Feed-
- er Feeder tiliza-
. Distribu- | Volt- Conductor of | Capac-| Load Utioﬁa
Substation tion age Main Trunk Li it MVA Factor
Feeder (kV) ain Trunk Line ity acto
MVA B (B/A)
(A)
BANG NA BG11 [2 AAL 336.4 MCM 8 4320 0.540
BGI3 12 ” 8 3919 0.490
BG22 12 f 8 6.029 0.754
BG23 12 " 8 4.020 0.503
BANG BC12 12 o 8 1.621 0.203
KRACHAO
BC21 12 # 8 4,357 0.544
BANG PLEE BP411 24 " i6 7.245 0.453
BP4]2 24 " 16 0.201 0.012
BP421 24 " 16 6.842 0.428
BP422 24 " i6 9,458 0.591
DONMUANG D12 i2 " 8 6.920 0.865
Di3 12 " 8 7.327 0.916
Dl4 12 " 8 6.003 0.750
D21 12 u 8 6.513 0.814
D22 12 n 8 5.495 0.687
n23 12 " 8 6.992 0.874
D24 12 » 8 6.207 0.776
KLONG KR411 24 4 16 9.915 0.620
RANGSIT
KR421 24 " 16 10.114 0.632
KR431 24 " 16 7.139 0.446
KLONG KS11 12 " 8 4,364 0.546
SANPA SAMIT
KS12 12 " 8 5610 0.701
KS21 12 » 8 6.615 0.827
K822 12 " 8 6.013 0.752
KS23 12 " 3 1.203 0.150
KONG JAN KJ11 12 " 8 5.080 0.635
KJ12 12 o 8 0.111 0.014
K313 12 " 8 4.339 0.542
Kii4 12 " 3 8.575 1.672
KJ21 12 it 8 7.666 0,958
K122 12 " 8 4,269 0.534
KJ23 12 " 8 5.628 0.704
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3/9

Feed-
Distribu- | Voit- Conductorof | € er Ffedgr Ugliza-
. : onductor o apac- 0a ion
Substation Fgé);er (?{%) Main Trunk Line i?y MVA Factor
MVA | (B) (B/A)
(A)

LUMPINI Lil 12 AAL 336.4 MCM 8 5.013 0.627
Li2 12 " 8 5213 0.652

L13 i2 " 8 4.111 0.514

Li4 12 o 8 6.015 0.752

L5 12 " 8 7.017 0.877

Llé i2 " 8 7.620 0.953

L21 12 o 8 6.783 0.848

L22 12 Z 8 4.658 0.582

L23 12 " 8 4,455 0.557

L24 12 " 8 4,252 0532

L25 12 " 8 7.695 0.962

L26 12 " 8 3.747 0.468

MAKKASAN MS11 12 " 8 2.949 0.369
MS12 12 " 8 5.506 0.688

MS13 12 " 8 7.865 0.983

MSi4 12 " 8 2.261 0.283

MS15 12 " 8 3.834 0.479

MS21 12 " 8 2.781 0.348

MS22 12 " 8 3.665 0.708

MS23 12 # 8 4.429 0.554

MS24 12 " 8 4.119 0.515

MS26 12 " 8 2.472 0.309

MAHAMEK MMI11 12 " 8 6.068 0.759
MMI12 12 " 8 6.674 0.834

MMI13 12 " 8 6.472 0.809

MM14 12 " 8 4,855 0.607

MM15 12 " 8 3.544 0.443

MM21 12 " 8 3.164 0.396

MM?22 12 u 8 5.148 0.644

MM23 12 " 8 3.362 0.420

MM24 12 " 8 6.724 0.841

MM26 12 " 8 0.395 0.049

MQO-CHIT Ml 12 " 8 5.466 0.683
Ml12 12 " 8 5.150 0.644

M13 12 i 8 5.163 0.645

Mi4 12 " 8 4.853 0.607

MZ21 12 " 8 7.032 0.879

M22 12 " 8 1.980 0.248

M23 12 " 8 5.546 0.693
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Feed-
- er Feeder | Utiliza-
g . Distribu- | Volt- Conductor of | Capac- | Load tion
ubstation tion | age |\ Trunk Line | ity | MVA | Fact

Feeder | (kV) Y actor

MVA (B) (B/A)

(A)

MO-CHIT M24 12 AAL 3354 MCM 8 4,358 0.545
NONTHABURI NRI1 12 " 8 5781 0.723
NR13 12 " 8 4,794 0.594

NR21 12 " 8 3.096 0.387

NR?23 12 " 8 2271 0.284

NR24 12 " 8 6.813 0.851

NORTH N12 12 " 8 6.919 0.865

BANGKQOK .

N13 12 " 8 7.326 0.916

Nl14 12 " 8 4.376 0.547

N22 12 " 8 3.969 0.496

ON-NUIJ NU41t 24 " 16 6.326 0.395
NU412 24 " 16 5.505 0.369

NU421 24 " 16 3.796 0.237

NU422 24 " 16 0.421 0.026

NU423 24 " 16 1.265 0.079

PAKNAM R412 24 " 16 8.495 0.531
R413 24 " 16 8,495 0.531

R422 24 " 16 7.432 0.465

R423 24 " 16 11.679 0.730

PATHUWAN PMI11 12 " 8 4.738 0.592
PMi2 12 " 8 5,529 0.691

PMI13 12 " 8 5.529 0.691

PM 14 12 " 8 6.220 0.777

PM 15 B2 " 8 7.108 0.889

PM21 12 " 8 7.392 0.924

PM22 12 " 8 6.663 0.833

PM23 12 " 8 6.246 0.781

PM24 12 " 3 5.831 0.729

PRAKANONG - P11 12 " 8 5.001 0.625
P12 12 " 8 6.329 0.791

P13 12 " 8 4,900 0.613

Pl4 12 " 8 6.023 0.753

P21 12 " 8 7.888 0.986
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Feed- Sl

Fat er Feeder filiza-

Substation Dliit;l: w V;Olt- Conductorof | Capac-| Load tion

ge . \ X

Feeder (kV) Main Trunk Line ity MVA Factor

MVA | (B) (B/A)

(A)

PRAKANONG P22 12 AAL 336.4 MCM 3 6.113 0.764
P23 12 " 8 6.804 0.851

P24 12 u 8 5916 0.740

P26 12 a 8 5.718 0.715

PETCHKASEM PS11 i2 " 8 2.986 0.373
PSi2 12 " g 2.6088 0.336

PS13 12 " 8 4978 0.622

PSi4 12 n 8 5.874 0.734

PS21 i2 o 8 5.234 0.654

ps22 12 " 8 4914 0614

PS23 12 n 8 7.265 0.908

PRACHACHUEN PCl1 12 " 8 7.400 0.925
PC12 12 " 3 6.284 0.786

PC13 12 " 8 5.776 0.722

PC22 12 n 8 5.980 0.748

PC23 12 " 8 5.879 0.735

PRAPRADAENG Q11 12 " 8 5.204 0.651
Qi2 12 " 3 6412 0.802

Q13 12 » 8 6.878 0.860

Ql4 12 “ 8 5.204 0.651

Q21 12 n 8 6.337 0.792

Q22 12 n 8 8.448 1.056

Q23 12 » 8 8.226 1.028

PLY WOOD PLI1 12 n 8 4.863 0.608
PL12 12 " 8 3.546 0.443

RASBURANA RN11 12 " 8 7.592 0.949
RN12 12 “ 8 4.801 0.600

RN13 12 " 3 4913 0.614

RN14 12 " 8 8.822 1.103

RN21 12 " 8 6.677 0.834

RN22 12 " 8 5.286 0.661

RN23 12 n 8 6.677 0.835

RN24 12 " 8 6.492 0.811

RN26 12 " 8 3.246 0.406

RAMINTRA RT411 24 “ 16 4.472 0.279
RT412 24 " 16 6.880 0.430
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6/9

Feed-
s er Feeder | Utiliza-
g . Distribu- | Volt- Conductor of | Capac- | Load tion
ubstation fion age Main Trunk Line ity MVA Factor
Feeder {kV)
MVA (B) (B/A)
(A)

RAMINTRA RT413 24 AAL 336.4 MCM 16 1.205 0.075
RT421 24 " 16 7.185 0.449

RT422 24 n 16 3.593 0.225

RT423 24 " 16 3.593 0.225

RANGSIT RS414 24 " 16 0.398 0.025
RS421 24 " 16 12,653 0.791

RS422 24 ” 16 11.428 0.714

RS423 24 " 16 3.674 0.230

SAMRONG SR11 12 " 8 7.238 0.905
SR12 12 " 8 5.027 0.628

SR13 12 " 8 3.821 0.478

SR14 12 " 8 7.841 0.980

SR15 12 " 8 6.434 0.804

SR21 12 " 8 5.290 0.661

SR22 12 " 8 6.269 0.784

SR23 12 " 8 8.228 1.028

SR24 12 ” 8 8.425 1.053

SR26 12 " 8 4.311 0.539

SAMSEN Sit 12 " 8 4.447 0.556
S12 12 " 8 4.268 0.534

Si3 12 " 8 5.054 0.632

S14 12 n 8 6.064 0.758

516 12 " 8 5.660 0.708

S21 12 " 8 5.255 0.657

522 12 " 8 6.064 0.758

S23 12 " 8 5.559 0.695

S24 12 " 8 3.638 0.455

S25 12 o 8 5.660 0.708

SILOM SL11 12 " 8 3.881 0.485
SL12 12 " 8 2.588 0.324

SL13 12 " 8 6.569 0.821

SLi4 12 " 8 4,379 0.547

SL16 12 " 8 6.271 0.784

SL21 12 " 8 5.092 0.637

SL22 12 " 8 5.194 0.649

SL23 12 " 8 6.111 0.764

SL24 12 " 8 5.194 0.649

SL25 12 " 8 6.416 0.802
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Feed-
. er Feeder Utiliza-
S . Distribu- | Volt- Conductor of | Capac-| Load tion
ubstation tion age Main Trunk Li it MVA Fact
Feeder &V) ain Trunk Line ity actor
MVA (B) (B/A)
(A)
SOUTH SK11 12 AAL 336.4 MCM 8 5.723 0.715
BANGKOK
SK12 12 " 8 6.132 0.767
SK13 12 " 8 2.861 0.358
TONGKUNG TK11 12 “ 8 7.468 0.934
TK12 12 " 8 5.890 0.736
TK13 12 " 8 6.837 0.855
TK14 12 " 8 5.890 0.736
TKIi6 12 " 8 5.153 0.644
TK21 12 " 8 5.032 0.629
TK22 12 U 8 6.8351 0.856
TK23 12 " 8 6.405 0.801
TK24 12 " 8 3.203 0.400
THONBURI T11 12 " 8 6.867 0.858
Ti12 12 " 8 5.453 0.681
T13 12 " 8 7.262 0.908
T14 12 " 8 7.070 0.884
Tlé 12 " 8 4.040 0.505
T21 12 " 8 6.795 0.849
T22 12 " 8 5.895 0.737
T23 12 " 8 6.295 0.787
T24 12 " 8 6.794 0.849
T25 12 " 8 6.694 0.837
TAKSIN TS11 12 " 8 5.877 0.735
TS13 12 " 8 6.687 0.836
TS16 12 " 8 5.268 0.659
TS21 12 " 8 6.485 0.811
TS22 12 " 8 2.229 0.279
TOTHI YTI! 12 " 8 3.952 0.494
YTI2 12 " 8 4.965 0.620
YTI6 12 " 3 6.282 0.785
yT22 12 " 8 4.864 0.608
YT24 12 " 8 3.039 0.380
YT25 12 " 8 3.242 0.405
KLANG KRED KK411 24 " 16 1.176 0.074
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Feed-
.. er Feeder | Utiliza-
Substation D litiggu" \golt- Conductor of | Capac-{ Load tion
u Feeder (kgV) Main Trunk Line ity MVA Factor
MVA (B) (B/A)
(A)

SAN SAB SSi2 12 AAL 336.4 MCM 8 5.302 0.663
SS14 12 n 8 6.650 0.831

$822 12 " 8 4.303 0.538

8524 12 " 8 3.685 0.461

§825 12 " 8 4.853 0.607

SATHUPRADIT SA12 12 " 8 4.245 0.531
SA22 12 " 8 4.541 0.568

SA25 12 " 8 5.824 0,728
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{Network Area) 9/9
Feed-

_ Distribu- | Volt- Conductor of C er s E eed:r Utiliza-

Substation tion age Underground apac Loa tion
Feeder | (kV) Cable ity | MVA | Factor

MVA (B) (B/A)

(A) )

WATLIEB Wil 12 500 mcem (x) (p) 8 4.850 0.606
W12 12 " " 8 3.959 0.495

W13 12 " " 8 3.167 0.396

Wwi4 12 " " 8 5.618 0.702

w2l 12 " " 8 5.543 0.693

w22 12 " " 8 4,355 0.544

W23 12 " (x) 8 4.256 0.532

w24 12 x) (p) 8 4.355 0.544

SOUTH SDi1 12 ) 8 6313 | 0.789

SAPANDAM

SDi12 12 " " 8 5.72 0.715

SD13 12 " " 8 5.128 0.641

SD14 12 " (x) 8 2.861 0.358

SD21 12 " 1 8 6213 | 0.777

SD22 12 " {x) (M 8 5.524 0.691

SD23 12 " " 8 6.115 0.764

SD24 12 " 0 8 5.72 0.715

NORTH SD31 12 " (x) 8 4,914 0.614

SAPANDAM

SD32 12 " (x) () 8 3.079 0.385

SD33 12 " {(x) 8 4914 0.614

SD34 12 " " 8 2.258 0.282

SD41i 12 " 4 8 6.105 0.763

SDh42 12 " " 8 4.003 0.500

SD43 12 U " 8 0.021 0.003

SD44 12 " " 8 5.604 0.701

Sh46 12 " " 8 2.602 0.325

Total mean
utilization factor = 171.788/277
=0.620
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Table 13-1 gomparison of system in A area
Cype of Required facilities and costruction cast ke HE - EAHF®
. = =] *
system Connection model overhead line Underground line
‘ 3xm ¥ v B 1600sg.mm Cu/PEX,lcct- .
< l | 3km. cRERIBEBEERE. 1oFkix2o
.__F; 4: Subtransmission 795MCM AA, locct-5km. 500sg.mm Cu/PEX, lect- . .
1/% é_é g—é \) 1.5km. DEEBEREEBTHHEET 5 05, ﬁm&ﬁ
oA . i - . | 785MCM lcct~2km. . > *
i /e e \o-l line 2x795MCM AA,lcct-6km AA,lcc m Tﬂﬂ@%ﬁ’\wﬁﬁ AT,
Tapped :f: jzgﬂ’s D’Sm«\ Wae B0 LD, (MOBEBFTOC BHEIEHN
. > /5 N
tie % Substation 6 Line Feeders ({ 2000A W,
_;.}.‘-; - CB, etc ) . . . A
T ﬁ % § switching and 2 Line Feeders ({ 800A Same as left S o = T D@ ARG bR
(974 s CB, etc ) *
measuring 6 Trans. Feeders (800A
—--— 1 Underground line —— :0Overhead line CB, etc )
. it} Tie (800A Lg,etc)
T/5 :Terminal substation 8 :Transformer facilities 3 Bus Tie ( 3 s 3
0/ :Distribution substation Construction TC.59,121 x 10°. TC.88,608 x 10™.
O :Circuit breaker cost G.TTL TC.147,729 x 103,
Subtransmission X ER LI ERNEEI, 1 v 2
line 120sq.mm HAL,2cct+9km. 150sqg.mm Cu/PEX,2cct- ﬁﬁlﬁgo
_— 4.5km, - s
N CEEBCRMT A EEE, 5— 7
~ \ -
Feeder %é é N BEHOC B 2EKT 5o b0 E A
A% .
transformer s I oS . ;:31 Substation 6 Line Feeders ( 800A | same as left. P8R
Vs D,S(ID-—-:\“H"“ CB,etc ) .
T - switching and ) c R - IFABEF 05| HEEEH MR
-
- measuring HL B
PR (1
facilities
Construction TC.29,448 x 10°, TC.80,892 x 10
s s 3
cost G.TTL TC.110,340 x 10°.
o 2x400sq.mm TAl,2cct- 800sq.mm Cu/PEX,2cct- | * BHE 1 EHEFRE, 1o%ix2-
Subtransmission 4.5km. 3km. .
N 2¢795MCH, AA, 2cct- | 500sq.mm Cu/PEX,2cct- | P FCEAEWAAEET 325, ERE
Double ine 3.5km 0.75km —G@é@ %d oA
. . . . % A
' ] —t, 795MCM, AA, 2cct-1.5km. 2x795MCM, AA,Z2cct-2km. ﬁi!—fﬂ%? ﬁﬁo
circuit . g %*«\\\ VD CBEFIX, ALNEEFHOL
~ N
75 ~ ;
T-branch -é_é D/5 \\ ‘zl Substation 4 Line Feeders ( 20003 ?ﬂﬁg"
85 A
o . ] X 3 CB, etg )
/s ~ . switching an 6 Line Feeders ( 800A
N, same as left.
. /V . CB, etc )
/? ,>{ - measuring 6 Trans. Feeders (800A
it Lities CB, etc )
I facill 3_Bus Tie (B0OOA LS, etc)
S é;ég Construction cost |[TC.73,754 x 103. TC.117,316 x 103.
D/s 05 G.TTL TC.191,070 x 103.
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oT, 74 —F—+ 7y 2FRT S ECHRORBEROMAICY > T, FIEOICH:R
Tha=y P FROBARAEER LAFIRBRNWTD S,
bh. B THFHEFAOLE

Bz ) TORBEZEBRAOe yr—¥ s y2FA2ROEFHELT, AV TERULLK
BLAKBREEL 3 - 21CRT,

T/8l« dlm— <« dkm—, 4lm— | T/8
1
4 fen

l

Fa

D8

F13-2CRAM, BBEKFPWTRAZ YV TERLL 74 —F— 1+ 7 v 2FXNR
bEWV, L2 LELERCPTH2BHEREBRNENC L EEL DL, COFRCHEREL
MEXD L, CORNLEEBIEOESE R Ay 7 V24 KA, 2EBTAEFAHNEE |
nit, RE|FEHA LI TEy 7 FEAFRBFE LW EBDN S,

c. Cx NV TRPTAEFRXOKE

Cx ) 7TORGRHZEEROe r —va Y ETAVEDEOLEP D I BREIVOHRBLE L TH

Elr SHALTHBUARKFEERL I - 3ELRT,

T/S1 « 6k —, — 6im —aD/S

D8
6 fm

!
ab/8

R13-3LPWTEy 7 FEAHRELTUERINAETAME, BIRERD 2 v 7 V24
TH%E<{, #5RACED 1EBKLTH 2, BHEORDLLZ 4 ~F~ 7 vy AHAELFE
L W, HROGHFECILBHRILIELT, 75AOEIRWE 2ERTSBEIRNOHER%E
ROLRETH D,

@ HEDZ» 7 VAAHFRCIDOFXTHREEN L BRAT HHNEOHB

HERMA 2 7 V4 FRATHBEINTWE L &, HiILWEERZEA~OHET 3 00F
ReFRBLABEL DWW THRET 5,

EREBEMEeT v, PIERMLREE, MEEHES LU EMNTOHEL T4, TR
BHERBFOHBERFANGE LTEAETIRAOL EXNREL, EHRACHBZIOHTE
hTnkin,

REHEET v ERDLERGELT, IREEFCHBT2ADOAEHE, A< Y T
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Tabel 13-2

e T

Comparison of system in B area

Type of Required facilities and construction cost B .
Connection model it #a BHE - ZF % &
system
e 4Km : 4Km N 4 Km o 2x400sg.mm TAl, lcct~8km. . " .
[ r I "I Subtransmission 2% 795MCM RA, 1c':ct-4km. » XEH1 @ﬁ&g?&lﬁ#\ 1 2F/ix2 ’JCDEE%FEE'@ﬁ 75=f$
N - - e PaTasHaL 1, goctim B 5w, AN THOBE~TE ST,
£ie 5 i i 5 -0, BEEDCBORIFELE,
B/s /s Substation 8 Line Feeders ( 2000A, CB,
etc }
switching and 6 Trans. Feeders { B00A,
—~— :0verhead line CB, etc )
erhea D/S measuring 3 Bus Tie ( 2000A, LS,etc)
T/S :Terminal substation
D/S :Distribution substation facilities
O :Circuit breaker Construction cost | 7C.84,358 x 103.
@ :Transformer
Subtransmission - EEH L EBIEREC, 12y 2 IR
line 120sq.mm HAL, 2cct-18km. R EE%%:&W.“ T AR, #— 35 LEBFOC B % B8 i
Paeder T HH0FERLE,
transformer | 1/5 /s s B = IS ABEFOSIHEBRAEL RS,
D/s /s Substation
switching and 6 Line Feeders ( 800a,
CB, etc )
é @ measuring
D/s facilities
Construction cost TC.51,444 x 103.
Zef0sq.mm TAL, Zoob K- | L WM BREEE, 10t a2 OOREALEN S EE
Subt P 2x795MCM AA, lcct-4km.
Bouble ubtransmission _ .
T 2x795MCM AA, 2cet-4km. + 5%, EEELETho  BHE~0E afiE,
circuit line i )
/5 /5 cHIEOCBBEZE SOLEEHROH THEE,
T-branch
o5 .
brs Substation 4 Line Feeders { 20003, CB,
. , etc ) :
switching and & Line Feeders ( 800A, CB,
. etc )
0/s measurlng 6 Trans. Feeders { 800A,
. CB, etc )
facilities 3 Bns Tie (800A, 1S, etc )

Construction cost

7C.98,099 x 10°.
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Tabel 13-3 Comparison of system in C area

-_;Vpe of Required facilities and construction cost ~ . ’
Connection model fit £5 f& 9 BE - il t
system
» TA l t-5km- ~, = R Efe - B 4
5 bt GAm . subtransmission | Zaauce i leet-3hm CREBRLEREENE. 1~30REMAFEL. Tl
. 2x795MCM AA, lcct-3km. e
ed r 1 EI i Tﬁﬁ o
Terp }C tine 2x795MCM AA, Zcct-6km.
tie 75
(=
o
o/s o/s Substation 6 Line Feeders ( 2000A, CB,
etc )
switching and 6 Trans. Feeders ( 800A,
. 3 CH, etc )
:0verhead line 0/s measuring 3 Bus Tie ( 2000A,LS, etc )
T/S :Terminal substation
. . . . facilities
D/S :Distribution substation
O :Circuit breaker Construction cost TC.84,834 x 107,
@ :Transformer
Subtransmission cERE L EBEYTRE, 1V I HEA .
120sq.wn HAL, 2cct-33km. . .
line s BEHRZEMN 7 A B, -3 FABEEHOCBEH
Feeder Wt 2HERLE.
transformer _ « 2= i FNEEHOSIHEBBEEEEL A DB,
/3 é 8 Substation
D/S 0/s switching and 6 Line Feeders ( 800A, CB,
etec )
measuring
89 .
s facilities
Construction cost | TC.88,104 x 103.
2x400sq.mm TAl, Z2cct-6km. . %gﬁ 1 @ﬁgﬁ&!}#\ 1oF%71% 2 Oﬂ)ﬁaﬁfﬁ E%E‘T?ﬁ
Subtransmission 2x795MCM AA, lcct-9km. i
Double 2x795MCM AR, 2cct-3km. BT A, ERETMHoBE~TETE,
circuit lﬁ line - PO DOCBERIFIZALOEEBHNOA T,
tion with power interruption.
T-branch /5 P
Substation i 2
/s /s 2 Line gizd;ﬂrs ( 2000A,CB,
switching and 6 Line Feeders ( 800a, CEB,
etc }
measuring 6 Trans., Feeders ( 800A,
D/S CB, etc )
facilities 3 Bus Tie ( 800A. LS, etc )
Construction cost | mc,94,288 x 103,
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PEEREEEXATEHE4AL, B Y7, Cx ) THELEEREHERT LT L E L,
a. AZYTRFPTBEHFAOHLRK
Az ) TS A2RREBAZERF LUHIREEBALENOrr —v s O T AL,
W@ - alAvkesTF A+ LALLQEERAL, FRBO 2 0OEEHRAFTREERFTTH D
ERET S R13—4xFrokEtrRd,
WHBERZ74—F— 5 2RI DT, HAQ- a TRLAEHEE LOKE:
$ oCTnb,
£y T V24T, BBROHP s —~ T OEREFTRT LD, FRbP s — T~
DT HMEBEATRETD L &4, HBELRETHIRETH S,
b. Bz ) THITEEFROLE
Bz TR ARBRHEERO v —vaveFold, fIHEAQ-bKHWETF+LF
LdpeL, THOERR*HREBAZEET 5. BBOFERERL 3 -5KFT,
c. CzVTRPFHEHENOLE
Cx ) TRFPITARBRALEERO 2y~ a r&Faid, WMERQ— c TRV ET VLA
LdDsL, THOEEHREFREBNMERE Lo
Wao#RERL 3 - 61THRT,

@ RS

a. APRBHRELOHFH
2WBAEBOMFREBIC I AR EELAGE, RERERCLIMRLEIE( R ok
EZXLFHHBLETD L,
REBEBBEMAESTADLREFTRERE(LES, TARBOERDIE, BROKRE
BEHRBEHCTEIHRSED L, ChiTH LIFBRICIERO & 5 2HBHED L,
— bR T YA REE THRICHE~NE N,
P —TArOXBERMA, B LEEHREHRZ  DRERICE~NTHEI N,
— Py - A O&PAE, RESHEHIC2<,
—REFCH~E, 1, HRENDERICERZ FHEED 200,

b. MHFRBEHRREMBOEHR

i) ZJa—2—}t5 vyrER

COHFAREHFRABBEC LLMEITRE L CHBRIMETS Y, T/S (£~ 3FrE

BFE)HoRBRERMOEESRA Y 7BR1IEBO s -7+ THEBTLHRNTH A,
COHREROL 5 2EEHE S D0
—T/SMCCB %%}, ERHLEBRFTHOCBL AL, FESHEL T X BT 4.
— 1 EfBE Rl L < 2 BBT B,
—HBENMECHEZWEBBERTOEES L AEIK, -7+ EBFOCBH LD
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Tabel 13-4 Comparison of system in A area
Type of Required facilities and costruction cest
system Connection model - : R EHEE - BRI
Overhead line Underground line
L Ikm [ 2xm 1
| eustng | | - EER ERAYNE, 10Fcd 200
T - & RN Subtransmission 795MCM AA, lcct-3km. 500sq.mm Cu/PEX,Z2cct- .
b 8 éé ™ 1.5km, BREEFAGES 52, EHECEOE
s line .
_ c s BIC B AHE,
appe &
_ s EORD, HOEEFOC BRENLE,
tle . )
s Substation 2 Line Feeders { 800A = R .
| Iy hateb iR cERr T AORPHBEERREORD
1 - - . a
s ég %é switching and 2 Trans. Feeders (B800A) same as left.
oS b5 CB, etc )} A Eo
measuring 1l BUs Tie (800a, LS,
—--~ 1 Underground line — :iOverhead line etc )
T/5 :Terminal substation 8 :Transformer facilities =
D/S :Distribution substation Construction TC.14,225 x 107, 1C.36,047 % 10°.
O :Circuit Breaker breaker cost G.TTL. TC.50,272 x 10°.
x = o L]
Subtransmission - RER L ERERE, 1% 2 B BEA b
120sg.mm HAY, 2cct-3km{ 150sg.mm Cu/PEX, 2cct- — . — 3 VAR E
l line l.Sk.'lTl. hd %EE%%_KE“7 X%&ﬁ’ ; ~ :’-J E%
ro - é - g FOCB%EKTZHERERNLE,
Feeder é é . .
ti os oy « F—IFAEEFHHLOFHEBRENRS
s L— @~ ™
transformer 0rs DS - ~—o Substation A
——-—(;) ~ a
.-‘-'O': -
r-O'l switehing and 2 Line Feeders (800A, same as left.
| e CB, etc )
o - - s _
{ gg éé measuring
TS
0/s /S
D facilities
Construction TC.9,816 x 103. TC.26,802 x 103.
cost G.TTL. "C.36,618 x 103.
Size-up to. EEH BREBRE, 10TrE 220K
Subtransmission
| 2x400sq.mm TAl,2cct- 500sg.mm Cu/PEX, 2cct- %Fﬁﬁ%f’ﬁﬁﬁ%?"éﬁ;: ﬁﬁf‘e‘j-—cf@@ =}
Double Lo— - - line 1.5km. 1.5km.
: it é-é “é ‘\\\ Egﬁ. ﬁl\ﬁ]ﬁﬂﬁ‘éo
circui é N
D/S ~ 795MCM AR, 2cct-l.5km. =
" R et : G ORBOC BREEE L OETHOR
T-branch 0 ~._ o Substation 1 Line Feeder (20004, .
~>oq CB, etc } CT A,
) ',/ 1/S switching and 2 Line Feeders ( 8004, lef
i_o_____ ) " . CB, etc ) same as left.
175 "g measuring 2 Trans. Feeders (B0OA
s D/s CB, etc )
facilities 1 Bus Tie{ 800A,LS,etc
Construction cost |f¢,19,328 x 10°. TC, 38,755 x 10°.
G.TTL. TC.58,083 x 103.
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Table 13-5

Comparison of system in B area

i facilities and construction cost
Type of Required 3 .
Connection model ft B ﬁﬁ i i B i# 23
system
e T 4K (. AKm ] Rearrangement. -RESIEAHERN, 1oz 2 >oREAERNVFE
Subtransmission
2x400sg.mm TAl,lcct-8km. = - = ~ ]
Tapped “Emme ., | 1ine 2x795MCM BAA, lcct-4km. E?a@,ﬁﬁﬁ?@@@ﬁ ng%o
i - . i New. - B0 DMOBEEROC B B EBIENLE,
/s /s -
cie £ 2%795MCM AA, 2cct-dkm.
/s /s 5
Substation 2 Line Feeders ( 2000A, CB,
. . ete ).
switching and 2 Trans. Feeders ( 8004,
— — :Overhead line VS . CB, etc )
measuring 1 Bus Tie (2000A, LS, etc )
T/5 :Terminal substation
facilities
D/S :Distribution substation
O :Circuit breaker Construction cost TC. 39,854 x 103_
@ :Transformer
Subtransmission New. ‘ %%Eﬁ 1 @ﬁ%ﬂ:&ﬂ#‘ 15wy ‘iﬁ{ﬁmﬁgO
] . 120sg.mm HALl, 2cct-10km. cFEFZRMU 7 AGEE, 22— A BEROC B 2
F-O— -- ey line
Feeder - ' T3 73‘% 75‘*“%0
: T/5
transformer /e
D/% .
Lo— Substation
i
174 switching and 2 Line Feeders ( 800A, CB,
etc ).
b/s measuring
facilities
TC. 26,924 x 10°
Construction cost ’ i "
Size-up. CEER1IEBTRE, 10X 2o0REREENFE
R 2x400sg.mm TAl,Z2cct~8km. .
Pouble Subtransmission | 29sMcH AA,2cct-4km. By B A4 T C {0 B4R~ I T B
errcuit ] o] line New. B OC BEFIZE SNDEBHO A TR,
Lo - . — ; 795MCM AA,lcct—4km,
b ! 9. . |
ranch 1/5 175
% Substation 2 Line F:ed?rs ( 2000A,CB,
D/5 o/s ,_SkC
switching and 2 Line Feeders ( 800A,CB,
ete ).
measuring 2 Trans. Feeder ( 800A,CB,
etc ).
/s facilities 1l Bus Tie ( 800A, L3,etc ).
Construction cost TC. 55,429 x 103.
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Tabel 13-6

Comparison of system in C area

Construction cost

7C.50,911 x 10°.

Type of Required facilities and construction cost
Connection model #t wEHEE - & H &% &
system
. Size-up to. . _ .
k- &Km . 6Km 'i Subtransnission __2__2 = L e RER 1 OARELE, 102 20REREERAER
x400sqg.mm . lcct-6km. , .
Tapped | .. EXISTING s line 2x795MCM AA, lcct-3km. L. #ERBEAE THERE,
] An
. . New.,
tie T/S ——
5 2x795MCM AA, 2cct-6km,
W
b/s ;
D/% / Substation 2 Line Feeders (2000A, CB,
. . etc )
%é switching and 2 Trans. Feeders (B800A, CB,
—— :Qverhead line i ete )
/s measuring 1 Bus Tie { 2000A,LS, etc )
1/5 :Terminal substation
facilitie
D/S :Distribution substation °
O  :Circuit breaker Construction cost 3
TC.44,907 x 107,
@ tTransformer
Subtransmission New. - BB BRI, 100 BT,
Line 120sq.mm HAl, 2cct-15km. | « ZEESE =K S Bk, 2 - I F A EEFOCBEBK T2
O - - -
Feeder L a OO HRLLE,
transformer g
_c
0/S 0/s Substation
2 Line Feeders ( 800A, CB,
T/5 switching and etc )
0/% measuring
facilities
3
Construction cost | TC.39,144 x 107,
Size-up to. CREEH L ORBHEE, 10t rB2o0RBREERAER
Doubl Subtransmission 2x400sqg.mm TAl, 2cct-6km. . = £
¢ . 2x795MCM AR, 2cct—6km, T 55, EEMH T 0o B~ 51 T,
circuit < - } Line New. - BIEOHO 0 BRIEGE LOEENO A TTHE,
_ > . 795MCM AR, 2cct-6km.
T-branch 75 &
é Substation 1 Line Feeder { 2000A, CB,
0/s 0/s etc )
switching and 2 Line Feeders ( BOOA, CB,
etc )
measuring 2 Trans. Feeders ( B00A,
0/ CB, etc )
facilities 1 Bus Tie ( B00A&, LS,etc )
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Ty HMBLETALZ R N,
—ELAZEUHROEER_—KUFLORELTE Z W,
LROBHC AT AHBRE LTUTONEALETD 5,
— 1 B8 % o
1 ERYERy, o<y 2hbBBERICENZHRETEL LS, EEROEERAFNR
Bz THRMBREEELTE (25 270848, FIHEHS55 %, 32 208BA,
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LORBREE->TE o
— 2 — 3 AEGHOF BRI
F=IFAERHOBRBBRLCTOMPER L EEH o> T ( LABKILECBR
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— B 2 WA Mo o
- I AZHEAEEERERAMICESEERMERIT. EHES 2 )R £ —
$FAEGEMO CB G X ¢ 5,
74=F b3y RABFROEHEL O, 22— I F 1A EEFBPRBRTEFR LD S, T
DFBEE, 1 F— I FATBERPEBEMO L2 - I P+ EBEHLLZWTE, 215
— T AOBEEHICENE sy - Tk LA, ey —FAnoREBECEEEEOR
kAN EH, TORKETIALHEHC D
1) ==v FFHFK
BHOKEEELE(RERALEEFROHLEH( LD, 74 —#-1Z »XHFXTEIFIH
BMOPNEL ABOT, TQIFRBPEa=» P HFRBL BN TRE,
amy PHREE, 74 -F - b7 RFREETF4 774 LT, BHOLEERICHL
T1207 4 —FTHBTHLIDOT, DEQLIAHERETRIIDOTE 5,

COFRTHFIMBHORKED S THire 2L 1 BRBERHICE,. TOERICERS
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Table 13-7 Comparison of underground subtransmission systems

Connection model

Required facilities and

construction cost

£ H K o B #

P

No.l. Feeder transformer system

Subtransmission I ine.

150sq.mm Cu/PEX, 2cct-2xL km.

Substation.

4 Line Feeders (BO0A, CB, etc ).

Total construction ¢cost.
TC.( 4,968 + 32,640 x L ) x 103.

1) 174—F—1r5vATD/SHOHMERBITV 7 ARBERERT S,

2 +PFVAZKRMEEROEE LPHRMHLANBETH D,
(3) 174 —F—HWERKFICIZ1 +5vAREET 5,

No.2. Unit system-(1l)}

Subtransmission Iine.

800sg.mm Cu/PEX, 2cct-2xL km.
150sg.mm Cu/PEX, 2cct-L km.

Substation.

4 Line feeders { 800A, CB, etc )

Total construction Cost.

™. ( 4,968 + 57,884 x L ) x 103.

1) 174 —F—C2r5vAgHEsh, ED/SHU0HEXBER LIV 7 AEBIIERT 5,

{2) D/SPRICHEBRZ74—F—%F0, B+ VvALE2T/SREREINS,

(3) PFVvARAZHKMBEROEELLEHBHEALETH 5,

4 174—-F—HERE2 S vAREET 58, HEXHTRELEEREZ, T TO L7

vARBEARETH 5,
(5] 7?5 L, 1+ AREKBICMO +5 v ARABCEERET 3,

No.2. Unit system-(2)

Subtransmission line.

800sg.mm Cu/PEX, 2cct-2xL km.
150sg.mm Cu/PEX, 2cct~ L km.

Substation.

8 Line feeders ( 800A, CB, etc )

Total ¢construction ¢ost.

T™C. ( 9,936 + 537,884 x L ) x 103.

(1) FEFRE b+ 2ARERORPAEBE AT 5,
(2) EXLPHMBHEAEL RS,
(3) 1+ VvADTRAEMBOEFVANER LAY,

No.4. Tapped tie system

Subtransmission 1ine.

1600sg.mm Cu/PEX, lcct-2xL km.
B00sg.mm Cu/PEX,lcct- L km.

Substation.

6 Line Feeders { 2000A, CB, etc )
4 Trans. Feeders ( B00A, CB, etc )
2 Bus Tie { 2000a, LS, ete )

Total construction cost.

TC. ( 20,592 + 36,347 x L ) x 103.

(1) D/SCEBEHAMMARBL 7A2AEBEHT 5,

{2} %@ﬁmlﬁﬁfﬁaﬁ‘7—7»#4xmx<m50

(3) 174—F—WEHCE, G074 F— > SH8HEAFTETH S,
4 1F5vAEERMATERLZY,
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(3)

Examples of system composition in Japan

System composition of subtransmission lines of 9 private utilities

companies of Japan is given in the following Table 13-8.

Table 13-8 Examples of system composition in Japan

Name of po- Overhead Underground Femarks

wer company system system

Hokkaido 2 cct, ™" branch | Combination of 2

power sourch '57'
connection and
| 2 cct "T" branch
!
: Tohoku ' it -_— Very small
| underground
: system

Tokya " Unit system Large consumers,
5SS are 7 loop
system

Chubu | " Feeder transformer Large consumers,

! system 5SS are -y loop
system
!

Hokuriku " -— Very small
underground
system

Kansai ’ " 2 power source large consumer,

: 7T connection combination of
: X lbop connection
i and 2 cet T
| branch
Chugoku ! " Combination of 2
pawer source
, connection and unit
! system
;

Shikoku . " Unit system

. :

) '

Kyushu ; " 2 power source,

) connection
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————> Contract demand

Contract demand

Fig.14-1 Adventageous zone diagram
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~——> Construction cost (10% yen/KVA)

Fig.14-3 Comparison of construction cost

100 ]
1
90 ‘ =22 KV/k0O V system
\ Combination of
80 - 22 KV/500 V & 6.6 KV/200V system
70 ‘t
60
™~
2
A
50 h
\\\L
VNS
“ - punaar
4o N o 3= e Oty

- -
/4 T -b-"'-—

Existing|6.6 KV system
30

20

10 Small , medium scale
Normal ares E?Ziﬁegs Big scale shopping, business area
O ' g g T T 14
16 36 50 100 200 300

————5 Load density (MW/KM?)

—~236~—



Fig.l4-4 Model of sub-transmigsion line
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Fig.l14-5 Model of distribution line
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Fig.ll}—? Calculation criteria
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Fig.14-8 Forecast of spot load rate
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BRESELOMRA1.28méird, BIERI1L4Tm
* T,
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Table 15-1 Vertical clearance between lowest conductor
of transmission line and distribution line

Vertical clearance (m)
Type of h, h, Temp. Sag
Common Pole (m) (m) °C) (m) from dis. line from distribu-
conductor fion pole
37.8
(100°F) 0.82 2.18 1.68
DC-1, DC-DC-1 12.50 9.50 80 1.22 1.78 1.28
150 1.73 1.27 0.77
37.8
‘ (100°F) 0.82 4,02 3.52
DC-1B 14.05 | 9.21 80 1.22 3.62 3.12
150 1.73 3.11 2.51

Fig. 15-1 Longitudinal profile of joint-use section
of transmission and distribution lines
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G-1 Values Comparison of Two Standards (ANSI/IEC)

ANSI IEC
12KV
Three phase distribution transformer
Insulation class 15 A 12
Basic impulse insulation level 95 KV 75 KV
24 KV
Three phase distribution transformer
Insulation class 25 24
Basic impulse insulation level 150 KV 125 KV

(MEA ... 125 KV)

12 KV Qutdoor air switch
Rated maximum voltage 15.5 KV 12 KV
Rated impulse withstand voltage 110KV 715 KV
(To earth and between poles of switch)

24 KV Outdoor air switch
Rated maximum voltage 258 KV 24 KV
Rated impulse withstand voltage 150 KV 125 KV
(Ta earth and between poles of switch)
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T - 1 Performance of High Conductivity Thermo-resistant

Aluminium Alloy Conductor

The performance of this conductor {TAL) is shown below.
1. Properties
Table 1 compares an ordinary aluminium conductor (HAL), and the high conductivity

thermo-resistant aluminium alloy conductaor.

Table 1
Progerties HAL TAL

Melting point {°C} 660 660
Specific heat at 20°C 0.22 0.22
Coefficient of linear expansion {°C?)} 23x107¢ 23x1076
Specific dencity {g/cm®) 27 27
Tensile strength {kg/mm?) 16—19 16—19
Elongation (250 mm} (%) 2-4 24

.. .. 3 approx. approx.
Coefficient of elasticity {kg/mm?) 6.300 6.300
Electric conductivity at 20°C 51 60
Thermal coefficient of electric resistance {°C!) 0.0040 0.0040

Practical performance at normal temperature
The high conductivity therme-resistant aluminium alloy conductor is almost equal to the
other conductors in tensile strength, and other performance.

Table 2 shows comparison of the typical properties of these conductors, 4.0 mm in diameter.

Table 2
Tensile strength Elongation (250 mm) | Conductivity
kg/mm? % %
max. 18.49 3.4 60.7
TAL min, 17.69 26 60.3
mean 18.12 3.1 60.5
max. 18.55 3.3 62.5
HAL - min. 17.68 2.6 62.3
mean 18.10 3.0 62.4
ffi.  Annealing characteristics Fig. 1 4.0mm Annealing Characteristics

after 1 hr. heatin
Fig. 1 shows the tensile strength of the I

conductars (HAL and TAL]} heated for one x e TAL
hour at varied temperatures, and Fig. 2, their 18} eem o---e HAL
-~ _'_:""\
tensile strength after heating for a long time, g 6 .
which is a problem in actual operation of 3’ a 1
S £ 5
transmission lines. o \
o 12 !
-
2 10
v
5
- B
8

100 200 100 400 500

Heating Temperature (°C)
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V.

Fram these figures it is known that the TAL
has remarkable thermo-resistant character-
istics for HAL. Therefore the continuous
allowable operation te'mperature can be adapt-
ed at 150°C, compared with 90°C at HAL,
and the short time allowable operation tempe-

rature can be adapted at 180°C.

Tensile strength %
{original value = 100%)
0
f=]

The creep characteristics of the conductors is

shown in Fig. 3.

Vibration fatigue characteristics
Fig. 4 shaws the vibration fatigue char-
acteristics of the conductors examined by
rotary bending tester. The TAL is equivalent
to HAL.
Corrosion resistance
In salt-water spray and chlorine tests,
the TAL proved to be practically equal in
corrosion resistance 10 HAL.
CONCLUSION

From the faregoing it is evident

Fig. 2 TAL 4.0 mm¢ Annealing Characteristics
after long time heating

5 8

g

8

125C

10
Time {HRS)

8

100 1.000

Fig. 3 High temperature .creep 4.0 mmg

10
—_ HAL 50C 29% UTS
£
o /
g - TAL 150C 25% UTS
1]
(=43
E 01
1Lt

10 100
Elapsed hours {HRS)

1.0C0

Fig. 4 Vibration fatigue characteristics
{Rotating bending machine)

t wire size 40mmé
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z i
E
=
.
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]
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b
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Fig. 5 Weight reduction due to corrosion
in salt spray chamber
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0 0 40 &0 80 100

Days

that, the TAL can be used up to the continuous allowable temper-

ature of 150°C and the short-time allowable temperature of 180°C.
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D - 1 Aethetic Distribution Pole (1)

Unit : mm

Crossarm (I, Type)

' 2200

Primary Cable
Jﬂ: .
ua.i,‘_‘ﬁ-"

I 11_ ' at
q

W

A

l‘ [
Secondary Branch Box”| i 2000 1Y
Crossarm (U Type) _\
=G e i
oo [l
1 gt _%ﬁ'_-&‘_—l:\l- !,..V s 3
) |
! | .
5 8600 =l
=1 =
'
TE A | &R A “ A
¥
15M
1 Nl
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D - 2 Aethetic Distribution Pole (2)

Crossarm (D Type)\

250
o 1,500
Line Post Insulator ,////,\
Primary Cable
Cutout Sw1tch”” 1.600
Distribution /
Transformer
Secondary Cable - 600
250|
i 320{
Secondary ’/f 580
Branch Box
SHVYVR-55 || a
c::!
Special Bleat rexistont Dolyvinyl Chtoride
Insufated Vinyle Seathcd
Quadiuplex Type Sell Sopporluse Power
Cabhe
6,100
=
k=
T IRTE PRI TR
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D - 3 12-KV Manual-operating Load Break
Switch (Air-breaking type)

jid]
wind -

T

i

=12
=)

== p
Ampacity Lead wire Weight
2004 B0mm2 78kg
4004 125mm? 81kg
§50
i 1.

Unit :

mm

A

ARG

""1_____]_ J‘

i

1l

Amapcity Welght

600A

92kg
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D - b 15-KV Manual-operating Load Break
Switch (Vacuum-breaking type)

—281-~

Unit : mm
L 80
1130 270 270
. Y - F
[ {m 3
: = ) =
0~
& 2 ViS5
NN 150 }0 v
:)
ON | OFF]) 540 A
400 360
350 4-P15
i )
s} K= .
== ILLE; =
Rated voltage 15000 V
Rated current 600 A
Short -~ time curreant 25 kA
Peak making current 63 kA
Basic impulse level 95 kV
Waight 230 kg



D -~ 5 12-KV Autometic Load Break Switch {Air-bresking type)

k]

50

43%

£

Unit : mm

L

N~ i - |
f
Ampacity Lead wire Weight
200A 80rm? 110kg
400A 125cm? 115kg
93 150
500
r_ﬂiﬁ l 82
ISy . — 2.
: "—H L] - ——
—
\ "
] i @)
=215 1 y
eera il i i | 4
oL o
£ N\ :
1T Il “;[
m L] A
Ampacity Weighct
600A 120kg
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P -6 Capacity and Size of Distribution Transformer Station

Size of Transformer Station
Capacity of Transformer (KVA) In-house type
Under-road type On-road type (rented room)
depth |width | height| depth| width| height | depth | width| height
12511601200(250|2601315{400}500630175080
100209 |250] 2601 3151499 500110901209 ) | m) | cm) | (m) | (m) | () | m) | (m) | m)
FEDERAL GERMANY  Berlin 0 o 29 | 2.0 i.8 4.5 | 3.5 2.3
Dortmund o) o 2.9 2.0 1.8 4.5 3.5 2.3
Diisseldor{ o} o) 2.9 2.0 1.8 4.5 | 3.5 2.3
Essen o) o) 2.9 2.0 1.8 4.5 1 35 2.3
Hamburg 0 o] 29 | 2.0 1.8 4.5 | 3.5 2.3
Hannover o) o) 2.9 2.0 1.8 45 | 3.5 2.3
Munich fa} o 2.9 2.0 1.8 4.5 | 3.5 2.3
Stuttgart o] o] 29 20 1.8 45 | 3.5 2.3
UNITED KINGDOM Bristol o} o] 3.4 1 2.1 2.1 5.0 1 4.0 2.5
London o o 3.661 3.05| 244} 3.66| 3.05| 2.47 | 3.66] 3.05| 2.44
AUSTRIA Vienna {(Wien) o) o o 4.0 3.0 2.8 6.0 | 4.0 3.0
BELGIUM Antwerp (Anvers) o] o 0 {3.0 3.0 3.0 551 35 2.8
4.0 3.541 3.2
Brussels (Bruxelles) o o o 581 2.31] 231 ] 531 231 231 | 40 3.5 | 215
DENMARK Copenhagen s) 1.8 1.8 1.83 | 2.891 2.65| 2.35
SPAIN Barcelona (ENHER) o) o o} 42 42 | 4.2 3.9 3.0 790 | 42 | 4.2 44
Barcelona (FECSA) o) o) o 3.5 50 1 3.0 5.0 4.9 3.0 3.0 | 3.5 2.8
Barcelona (HEC) o 0 0 1.0 45 7 40 7.0 4.5 4.0 6.0 1 4.5 4.0
Bilbac 0 o o 8.9 43 | 3.0 6.5 4.0 3.0 65 | 4.0 2.8
Madrid (H.E.) o o) o) 6451 2.701 2.5 50 | 5.0 2.5
Madrid (U.E.) o o o i 60 | 40 | 3.0
Seville (Sevitla) o o] 0 50 | 5.0 3.5 50 | 4.0 3.2
Valencia o) o 0 8.1 28 | 3.0 2.9 5.4 325 | 801 3.0 3.25
FRANCE Lyons 0 o) 6.1 27 | 2.6 4.6 2.7 2.6 4.6 | 2.7 2.6
Marseilles o] o o) 3.9 3.2 2.6 50 | 4.0 2.5
Paris 0 0 O 6.3 32 (2.5 6.5 | 4.0 3.0
HOLLAND Amsterdam o 0 1.5 1.5 2.7 3.0 2.5 2.6
The Hague (Den Haag) o o 35 2.5 2.8 3.5 | 3.5 2.7
Rotte-dam ol O o 2.9 2.2 3.3 2.7 1 2.9 2.7
\l 5 1.5 2.8
ITALY Genoa (Genova) o] o)
Milan (Milano) 0 o] 0 40 | 40 3.5
Rome (Roma) o o ») 2.8 1.8 3.3 50 [ 4.0 3.0
Turin (Torino) o o 4.5 35| 28 4.5 3.5 2.8 45 | 3.5 2.8
POLAND Wroclaw o 0 6.0 6.0 3.5 60 | 5.0 3.0
PORTUGAL Lisbon (Lisboa) o] o] o
2.7 3.0
SWEDEN Stockholm ‘ o] o] 0 8.0 5.0 +0.65 85| 50 +0.65
SWITZERLAND Zurich o] 154 [11.0 | 4.5 4.8 1.4 3.0 (110§ 4.5 3.1
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D - 7 Voltage Regulator for 24-KV Distribution Line
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TEREE PRASE
0/1-10AD VOLTAGE RZSULATOR
ONAN OUTDOOR USE

THROUCH PUT 8,002 kvai
FREQUENCY 50 Hz
INPUT VOLTAGE 23.1-17.6 kV
(21 TaPs)
OUTPUT VOLTAGE 23,1 kv

TOTAL WEIGAT 11,500 kz5%

01

L QUANTITY 3,400 Lit:s5%

LEGEND

1.
2.
2.
4.

11.

1%.

CONSERVATOR
0IL LEVEL CAUGE-

BUCHHOLZ RELAY

0IL FILTER VALVE

NEGTRAL BUSHING.

IWPUT BUSEING

OUTPUT BUSHING

HANDHOLE

MOTOR DRIVEN OPERATING BOX
ON-LOAD TAP-CHANGER

OIL FLOW RELAY
PRESSURE-RELIEF DEVICE
PADTATOR

POTENTTAL TRANSFORMER
EARTHING TERMINAL

OIL DRAIN VALVE

011 THERNOMETER

NAMEPLATE

JACK BOSS



D - 8§ ZILuminous Pole Sign Plate

= Scorwch Light is applied by a special process.

» Refiection by Scotch Light is called directional reflection, which means it reflects a beam of light

back along its original path from all directions.

—-286-

a. Pole sign plate Unit : mm
]
(U_ _-1_11_13...., N, I T n\ C
r— TEEY m— S —
] . ’—wl L] _-1 T I "
{160)
0 B
Bts
(160)
D+s
0 4 N
£l I3 1 S S| (150)
P 3 2 - 1 R .3 3 O 3 1
\_ 1 ) tI:
NP AR
ALS
S : Scotch Light (Yellow)
P : Polyethylene Tape (Yellow)
AlBlcipjE]F|G|H ] |m]|&
70C | BOC EG [ 4EQ B 3 43 g2 400 2c
s} 2] B/ | 2| B/ A} 4] 2] 0



D - 9 Triplex Cross-linked Polyethylene Cable
and Steel Tape Armoured Cable

Conductor

a. Triplex XLPE cable Conductor Shield
XLPE Insulation ’
Insulation Shield X
Copper Tape Shield

Binding Tape

P.V.C. Serving !

b. Steel tape armoured XLPE cable

Conductor

Conductor Shield é
XLPE Insulation f
Insulation Shield

Copper Tape Shield

Jute Filler

Binding Tape

P.V.C. Common Covering

Steel Corrugated Sheath

P.V.C. Serving
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D - 10 Light-weight Steel Pipe for Underground

Bistribution Line

a. Straight pipe Unit : mm
150100
i
e SIS ——— e -
70=z3 S — — ———
| 02t 3,508 20 | Is0
37025
5.000K
b. Curved pipe

DS Sy 3 \ eI
.‘g"ﬁ., il
| =7
1
nmeld
¢. Joint pipe
o 2= 'l”?:ll
7] e ! d. Rising pipe 1
i 5 33 3
f 2 i
| 1
T ' :
1
]
|
— &
1541 {%.
{ | Za:e
t i

e. Halved pipe
{At curved section)

1004, 104



D ~ 11 Cured Plastic Pipe for Underground Distribution Line

a. Straight pipe

e |
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b. Curved pipe

2]

d. Bell-mouthed pipe

L

A

By
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Unit : mm

c. Joint pipe

L

~
- Tf-mm_;

g. Sleeper

[2 v




D - 12 TFiberglass Reinforced Plastic (FRP) Pipe and

FRP Composite Pipe for Underground Distribution Line

a. FRP pipe
=

s, L -
1
L o -
ajo -0 - o
40 -
S
| —— [T v o ]n]lols s ]x ]t Ky
100 iioo| a 108 | 118 4 124 110 | 70 | 73 2.4 |o.m
125 | 125 4 133 | e & 149 | 110§ 70 | 73 {sopoi29 {008
150 l1so | a4 1s8 [ 166 | 4 | 17a j 110!} 70 | 73 |eooo |35 |o.a2
200 200 5 Jz2i10)l218 | 5 | 228|120 BO | B3 5.8 {0.75
250 l2sa| s 260 (268 | s | 218|120} 80 | B3 7.2 o3
Winding method of glassfiber
N\
b. FRP Composite pipe
S L
Ao
Xpo= o
4& - -1 ;
J . p3R
al a -—0 o
50 Zz
S
—__ o Tloloninlalsts | x| v}z L i kg
100 100l 10 120130 10 J1s0it30}80 | va | 3 | 83 |00 68 |1
125 1251 10 J125]155) 70 J175}130|80 | 10 ] 3 | &3 2000l 25112
150 1s0] 12 [17ef182j 12 {208}130/80 {10 | 3 | &3 122 {19
200 200! 15 | 230|220} 15 {Z70{ 140190 | 10 | 3 | 23 |*P00(sn3 |14
250 250} 18 j28s)296] 1@ |33zlra0is0 |10 ] 3 | 92} 03 | sa
FRP FRP Concrete
FRP
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D - 13 Flexible Pipe for Underground Distribution Line

a. Straight pipe
—

-

' N
i —

Nomipal |Duter),Inner|{ Pitch .Veight | Standerd ,|Standard O D and
disustexr} " " length pﬂr heizht of coil
{zzm} (mz) | (ma} § (zm) | (kz/w) | coillm) (=}
100 127 { 100 25.51 1.2 50, 160 | 2.3 X 0.8 (s,1=100)
125 156 | 125 35 1.4 50 2.3 X 0.5
1s0 1aa | 150 40 1.9 50 2.5 £ 0.75
200 250 | 200 50 3.8 30 2.3 X 0.75

b. Joint pipe

v

2B

LY

d. End-capped pipe
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e
st
e

ok I e R T |

KL

¢. Bell-mouthed pipe

If
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i\l

e. Joint pipe (for different
[
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P

kind
of pipes}
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D - 14 Prefabricated Manhole

o H L o H L a b c d
- ) ~~ - - - ~ am ) " ky
1 1,800 | 1,800 450 § 2,160 | 2,160 600 180 1.0] 120 120 | 3,060
2 1,800 | 1,800 6800 | 2,180 | 2,160 180 180 180 2,120
b ) 1,300 |7}, 800 B30 ] 2,160 | 2,180 200 180 180 2,930
L3 1,500 | 1,800 460 | 1,780 | 2,080 500 140 140 140 143 | 2,370
5 1,500 { 1,300 500 | 1,730 | 2,080 140 130 140 i,50
] 1,500 | 1,800 500 | 1,780 | 2,140 06 140 140 2,3m
7 1,300 | 1,800 50a | 1,580 | 2,080 540 149 140 143 itg | 2,250
[ ] 1,300 | 1,800 | 1,000 | 1,580 | 2,140 290 140 140 2,480
Unit : mm
Combination
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At éig wras | an for | ae e s B, l wmlm]en] w0l t ]
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1 ]2 NTERERD T|s
A, TG D ot ] IR N D B . . —
¥
RERERLD s s{2]s H L 2 I T
A rJ [ E R A
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slmlimiurm];] m % ?
1 ¥ 2 \ L B. [ [T TS 3} o5 + | a3 A It
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D - 16 Multi-circuit Switch for Underground Distribution Line

(Ground mount) . . . . , Air-breaking type
Unit : mm
< 200 780
. . 9
T, = ,
:% :-‘ \I;\?E L {IB * %ﬂ
N 1
t 7 //
. =25)

=
1) I

11 Y
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ok ]
A .2 iy
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[l U 1
550

L& f185
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—— — ¥ J
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M I
1045 - 625
. 1195 7 ) 375 1

g7
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D - 17 Multi-circuit Switch for Underground Distribution Line
(Underground mount) . . . . . Gas-breaking type (Submergible)

4 WAY

A

G
H
l .‘ f—8—]|
Dimanslons | A |B ] C | D JEJF ] G ! H 1| J ] WEIGHT (Apptox.)
Twmo-wm‘ 47 70 K&
THREE-WAT | 101 330] 360] 71013101 610} 1200{ 590 720(760: 140 -
FOUR-WAY | 5J5 81)
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