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TEEN 1. lncdb s,
Fig., 1 |
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[T T N 25w
2
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625m -
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Thermal Power Station
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220kV 1200am? OFAZV
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) BFAEEE IEC 287 Wit - THEL, Z0FR% Table. 1&Table. 21058
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TLG-2-2

0.0151 Q/km

Hoid (koG = 4.5 Ca/V
kORI RRE 8 T
ik o Ef M e=3.45
A ORELRE ton § ==00.023
BRPE 12.0 nm
EHEAE 43.6 mm
N w8 —H3% 44.1 mm
MR ERAE 44.7 om
st E & 15.2 mm
O P 76.8 nm
PRIV —-AWFS 4.8 mm
PRIV —-RFE 2.1 mm
) VER A & i 91.1 mm
T iy DR 101.1 mm
Uy w bAE PVC
132kV 500mm? OFAZY
B SRR -7
HIEKT (207T) 0.0366 £ /km
TER IR 4.5 Tw/¥
iR AT RRE 8 T
Mg ER e =3.45
R RERE Tan § =0.0023
EENEE 12.0 mnm
BENE 27.9 mn
HERERR A 28.5 mm
HEE ¥ 9.1 am
a2 PAE 48.4 mm
PIUIV—ADHEG 3.8 mm
FIHIV—ADEY 1.6 ‘mm
PR 20NE 59.7 mm
Ty v b AE 68.7 mm
Ty P Y

PVC
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. Table 1. . ALLOWABLE CURRENT_ OF 220KV .CABLE
_ DESCRIPTION YALUE
(1) Installation Conditions
220 kV 1 x 1,200 mm2 OFAZV
(a) Max. con@uctor temperature 85 °C
{b) Ambient temperature 58 *C. -
(¢) Relative permittivity ~ _
of insulation material (&) 3.45
(d} Dielectric loss factor .
of insulation material {(tan &) g.0623
{2) DB.C. resistance of conductor | -3
at 29 -°C g.8151 x 18 Y Q/m
(3) A.C. resistance of conductor ' -3
at 85 °C (R) G.8197 x 19 Q/m
(4) Ratio of losses in metallic shealth
to total losses in conductors
of cable (A1) @.1768
(5) Ratio of losses in armour tg totatl
losses in conductors of cable (A2Y | . c-eeao
(6) Therﬁal resistance of :
{a) Insulation (T1) B.445% K.m/¥W
LE (b} Separation sheath ¢T2> = | = —==-- K.m/¥
(c) Outer sheath (T3) $.151  K.m/W
(d) Surrounding of cable in air (T4) %.341 K.m/¥
(7) Permissible conductor temperature
rise above ambient (A &) 35 °C
(8) Max. dielectiric losses (Wd) 4.65 W/m
(9) Max capacitance () 399  pF/m
(19) Continpuous current carrying capacity C
per conductor (I} 7 1255 Amps.
TLG-2-3

LT



Table 2. AiLOWABLE CURRENT OF 132KV CABLE

DESCRIPTION -YALUE
(1> Installation Conditions
132 kV 1 x 500 mmZ OFAZV

(a) Max. conductor temperature 85 °C
{b) Ambient temperature 58 °C
{c) Relative permittivity

ogf insulation material (&) 3.45
{(d) Dielectric loss fdactor ’

of insulation materlial ¢tan &) $.8623

(2)

(37

(4D

(5)

(67

(7)

(8)
(9)

(18)

D.C. resistance of conductor
at 28 °C

A.C, resistance of‘conductor
at 85 °C (R)

Ratioc of losses in metallic sheath -
‘to total losses in conductors
of cable (A1)

Ratio of losses in érmour to total
losses in conductors of cable (A2).

Thermal resistance of

{a) insuiation (T1)

(b) Separation sheath (T2)

(¢c) Outer sheath (T3)

{(d) Surrounding of cable in air (T4)

Permissible conhductor temperature
rise above ambient (A§)

Max. dielectric losgses (¥d)
Max -capacitance )

Continuous current carrying capacity
per conductor (i)

0.9366 x 197° Q/m

3

%.9469 x 18
B.9315
#.455 K.m/¥W
----- K.m/¥
¥.197 K.m/¥
G.471 ‘K.m/ Y
35 °C
1.76 Y/m
419 pF/m
798 Amps. -

Q/m

TLG-2*4
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4. EPRR

4. 1 FrE~AR—-2

FIERO 220kVYE 132KV r—7 0 LA REEAX. YA 77k DRER
OFEEBO0%ML 0 430ME F5,
SHEn ., 220kV 1200me® 2[R E 132k 500um? 7EIERE LTFE S,

ALT

4. 2 F—7NORAERE L FEEARE
FEAEE AT

0y ;

e - AT = igl W. Ri+To, (TC)
Wi 7 LoFESE  (Wen)
Ry iF 38 o BAIEHT (Cren/¥)
To HIEEE (30°C)

Wi = I:i%raci (1+Pi:). Lei+Was

I B/ owm (A
raci ¢ OEEOIERIRI  (Q/cn)
P H&BY - 20 BREHE
L fizad .
Was wEkE (Wen)

4

g*n 21, //#ET:"_F“»’
R = loge { — + /()% — 1} = 13.85T cn/¥
2 p Vb

g ¢ LTEOEHHRER (200CT.cn/¥)
n PR ks BEMo/EE  (0.3)
L RO E TOMBES  (270cn)
D i8OS ME £

b =+ B X 1§ = 240cnm

TLG-2-5



(a) # & I
220kVE 132kVOBEREL2 2NN 3204 200A 5, BTORXMBRKRY

DS .
P o= (220%0.35X24+132%0.2X7) X /3X0.85 = 479 (M)

W, = 3502x0.0190X107% (1-+0.177) X1.0+4.65X10°2 = 0.0739 (W/cn)
Wo = 2002X0.0451X107% (140.0315) X1.0+1,76X10°2 = 0.0362 (W/cm)
q _

2 Wi = (WiX24+W2X7) X3 = 1.204 (Wem)

1=

(b) 220kV 1[I 132kV 4 EEOABBEORS
220kV Y 132kVOBEEHRZ 2 0% h 600A L 310A LT3 2. LTORSKY
M0, | _
P = (220X0.6+132X0.37X4) X 4/3X0.85 = 482 (W)
Wi = 6002X0,0190X10°5 (1-+0.177) X1.0+4.65X10°2 = 0,127 (¥/en)
W, = 3702%0,0451%1075 (1+0.0315) X1.0+1.76X10°2 = 0.0813 (¥/cn)

G
’21Wi = (W, +Wex4) X3 = 1.357 (¥/cm)
l:

R
AT = 1.357X13.85+30 = 48.8 < 50 ()

DEXY, $HY2FL2BBELRLTHOAREIRTHLN, HEH2 1 >FUTH
MBS 21T, SFEOBRM L2z - b2t 5,

TL6-2-6
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et

A

5. iE&Y S
5. 1 #E@SmoR

N—F 2RI ESTCEEKENDF Y IRWOT, PT-PT Y25 L8R eH 3, B
OFHEIMR L IRIERb 32 MR LR RSR Y,

| mwemm | mms | % B | mEBLE
Bk kR | 1,1002 /kn 6M%~%)‘ij 58.12
Tz o ] 1,6008/kn | 50(75~25) | 1.lkm| 70.4€

—

JaAYbRos 2 602/ | 60(85~-25) 2 5.82
-7 ny R 180 2/kn | 35{60~25) 2 10.02
WwmoE 2 v 12£/eh | 20(45~25) | Nty 0.192N £
O o [ 7 4%

144.3 + 0.192 N ¢
5. 2 AFEHEOHRHRE

ERERE

T I2RagRutn n{1—20a)+ Te+ T4’
c = —
1= 12'R20*Rtn'n
_ 12002%0.0157X1075X70.4 X1 X {1 —20%0.00303) +25+2.1
- 112002 %0, 0157 X107 9% 70.4X1x0.00393
= 44.6 ()
> AmE

Te = 12 Rpo {1+ a(Tc~20)} (Run—T1) n+Te+Td'
= 12002 X0.0157 X105 {1+0.00303(44.6—20)} (70.4-44.5)
+2542.1 = 33.5 ()

R OWRE _
Toi1(Te—Ts)/2 = (44.6+3.5)/2 = 39.1 (C)

T.G-2-7



HU.

R 20
Rth
n

o

Te
Td'
T

B OW (A)

P 0CTOREES  (Q/cn)
D AFHIE (Con/W)
o,y

DTG NLE Y MY OREBIRIEHRE
O RHUBRERE (O
T RERBICYI2BELR (T

D EIRR ORI

5.3 FALFIVER

(Ceen/t)

a = aoc'W = ao-n(I"’R-!—Wd).
= 24X1% [12002X0.0157X107°x {14+0.00393(38.1—20}}+0.0465)

(en3/cmesec W)

-— X 107% = 14.81 x 107¢

= 6.96xX10°% {(cn®/cm’sec)
=RV
ao : WUMEHRODIANTIVE
W W OATEL  (Wen)
R TR ORETHEEER  (Q/en)
Wd HEAREE (Wen)
5. 4 HiEEn
n
b = (¢.815 X - X 1074
nar?
= {,185 X
1X 7 X0.6%
ER PN
wiEwmotE  (Cp)
r R (em)
n WIS

TLG-2-8

(g sec/en®)
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e
P

)]
.-

FLT

5. 5 WEOEELEL

Fig., 4 &

1
AP = -— abl?
2

5

1 1.1%10
= ﬁé_-xg,gex1o"5><14.81x10'4x(——;_)2x10‘3 = 0.16 (ka/cn?)

PninB = Ps+h.p+AP
0.2+ (4—1) X0.087-+0.16

il

il

0.62  (ke/em?-0)
= 1,85 (keg/cm2+abs)

PninA = PminB+h2p _
= 0.68+(4—1.5)%0.087 = 0.9  (ka/cn?+G)
= 1.93 (ke/cn®rabs)
P naxa PM“hsD
4.5~ (4—1.5) X0.087

Il

4,28  (ke/cm?-6)
= 5,31 (ke/cn?+abs)

i

PmaxB = Pmpaxi—hap
4.28—(1.5+1) X0.087 = 4.06 (kg/cm2+G)
= 5,00 (kg/cne+abs)

f

fi

ERUIN
AP t EO®EZENL  (ke/en?)
PrninhA : FA V&2 7 AORIKHIE
PuinB : A& Yo BOBEKHKIT
ProaxA @ A4 b%2 2 AOREHTE
PpaxB : F4)b& o BOmEME

L AR YYD —TVE  (cn)
Ps  : BEHEORE  (e/en®6)
Pu Y OWIERY I OBRERITH (ke/cn?+6)
o : hoME

hishz, hzhs @ BiEE (0
TLG-2-9



5. 6 HHE

Fig. 4

B L

R LY ) oS L

Pa =

Ceg
Kas
Kss
NC

Paj =

il

PaB

167.6+ 100
N> ——

Kas Kas

Cg ( ) — AC

Pmin . Pnax
: B 1508 25w
D 5T OIS
: BT oK R
P oEL I EYY o kiE

0.0646 ( 298 318) 0.192
' 1.65  5.09 '

= 20
5.81+7.44

N = 25

22U 1ik% Fig. HBIORT,

TLG-2-10

il

5.91

7.44

( /t%)

( /&%)
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AR
oy

Scger”

Grounding terminal ' S:)
3404

Pressure reservoir

N

Lifting eye

Valve cover

1,490
"

4 Name plate

Weight 720 kg

6604 + 15

Fig. 5 Pressure Tank (Buried Type)
(Prepressure ratio 1.0 - 1,5)
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TLG-3 SRt
1. iEEEESRRE
1.1 Betded

» ERASTE B)2.4n X ()2.4m

+ AVF 150mm X 150mm

« EBEY (D.P) 1.5m (EHESS ; AFLER{ISBI-ESY 1.5nk 9 K)
© FBRIHEHTREL

s Ay Y-k o FKEEFFARSOE | HEA LRSS

© WEAMEE  T—20t

- HREEERE

« HTOKAL MEEE 75,

s TERMEL L. BARSERCTER.

-20" .
L : 7
. Pavement =
[
| A
Sand, clay =
A
Q3
440 ™
[Ta]
]
150
O
3| g
et 9
(o]
. < / o
PRI o
°f
B _
250 2,400 “350
1! 2,900
TLG-3-1



1.

2 W B

BEE LTI, WTHRME, SIME, L RERBEU
wEEASERE L, TR LY 2,75t/ LR,

Table 1
Depth  (m) 1.0 {1.5 {2.0 |2.5 ]3.0 |3.5 |4.5-}19.0 110.0
Traffic. load 4.5012.7512.0501.50]1.20]1.15]1.10]1.05|0.95

(ton/m) : :

Fig. 2
b (Width of vehicle)

qp (Vehicle load)

'A\\‘@\\*%\w ! ! N\ =\

b (Distributed load)rgss d

d tan 55° b 'd tan 55°] d: depth
T

ey, THOMERBRI XOEE LI,

Wy
% hsphalt finis‘n%
N
2 \ Asphalt facing \
iy .“__§§§& §§k
o %Crushed stone(graded)@
b4 % Crusher-run stone
C

.

*.,8and (filled up}

~

AN\

TLG-3-2

b Unit weight 2.3 t/m3

1Unit weight 2.1 t/m3

fUnit weight 1.6 t/w3 (20 ¢/nd)

2P



r,lik AR,
T

st

P

vrgs

O HRIERL, FROE B THD,

BEL I Pory = 2.0 t/n
HWAR®EE L)Y r. = 2.0 t/n® Ko = 0.5
r' = 1.1 ¢/n°

BLEXYy . WERtECHu s E2 A TO X HB U,

‘ Tyl
Fig. 4 P l l l p
qul 1 3 9H1

qn2 qy2

Ay2

ST LI | |
Gve = 2.75+2.3%0.35+2.1X0.4+2.0X0.75 = 5,895 t/m?

AR
Qhes = 0.5X (2.754+2.3X0.3542.1X0.44+1.1X0.875) = 2.679 t/n?
Quez = 2.679+0.5% (1,1X2.65) = 4.137 t/n®
AEIKIE
amr = 1.0X1.625 = 1.625 t/n?
amvz = 1.0X4.275 = 4.275 t/n?

T ae = 2.5X0.25 = 0.625 t/n’
2.5X0.25X2.65 = 1.656 t

=
I
_

il

TLG-3-3



JERR I 1
Quz = Qvetagt2XP/2.65 = 7.770 t/n?

Blbky. BB FOEHB0CHD,

Qv; = gvetas = 6.520 t/m?
dvz = 7.770 t/n?
ant = anertanwt = 4.304 t/n?
arz = queztame = 8.412 t/m?
P = 1.656 t
TLG-3-4

g
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L. 3 WAt Ess

TLG-3-5

L2674

(1) 4 &
M (TON-M) Q (ToN) N (TON)
0- 3.6200 7.2674 -10.2950
1- 2.7457 6.7172 | 102650 5 Support (face)
2- 2.5792 6.6043 ~10.2950 Haunch _
3- 1.7896 - 260251 -10.2950 (starting point)
4- -0.1749 40758 10,2950
5- ~1.6301 -0.2038 -10.2950  ,
6- 70.2947 4. 3486 ©10.2950 enter
7- 1.9599 7.3267 -10.2950
8- 2.9386 8.3370 ~10.2950
- y; 5 -
B ey 1 A R—
i — 5 Support
2 K I
10- 4.2820 -10.2053 -9.5813 .
11- 3.0558 ] -9.3240 | 9.5813 ; :“pPOQE (face)
12- 2.8252 | T To.1297 | -9.5813 (otarri int)
13- 1. 74456 ~8.1535 -9.5813 starting point)
14- -0.8334 -5.1476 -9.5813
15- ~2.5386 0.0000 -0.5813 . o
16- T0.8334 5.1476 79,5813
17- 1.7446 8.1585 -9.5813
18- 2.8252 9.1297 -9.5813
19- 3.0558 9.3240 -9.5813
20~ 4.2820 10.2952 -9.5813
s
i,
(3 H I
30- 3.6200 -8.6390 -7.2674
31- 2.5911 | -7.8240 | 72674 3 S”ppoft (face)
32- 7.3975 | 7.6610 | 72674 Haunch ‘
33- 1.4908 6.8460 -7.2674 (starting point)
34~ 0.6725 -4.3195 -7.2674
35- -2.1033 0.0000 “7.267h 4 o
36~ 20,6725 4.3195 ~7.267%
37- 1.4908 6.8460 -7.2674
18- 2.3975 7.6610 -7.2674
39- 2.5011 7.8240 -7.2674
0- 3.6200 8.6390 -7
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it

1. 4 RHEEEER

B

= =3

Upper Upper
Section Ne. 1-(1) support 1-(2) haunch
{face) starting point)
M {t.m) 3.62 2.75
N (t) 10.30 10.30
- (&) 6.72 6.60
b - {em} 100.0 100.0
h (cm) 30.0 25.0
d {cm) 25.0 20.0
dat (cm) 10.0 5.0
As (cm2) - - 6.620 6.620
As'  (cm2) 4,223 4.223
n = ZEs/Ec 15.00 ° 15.00
P=pAs/(b*d) (%) . 0.265 0.331
u=d-h/2 {cm) 10.000 7.500
f=MH/N+u (cm) 45,163 34.170
/4 1.807 1.709
dt/d 0.400 0.250
As'[As 0.638 0.638
M =My (t.a) 4.650 3.518
X (cm) 8.268 7.073
C : 0.000 6.137
5 0.0900 11.216
é 0.000 1.082
c (keg/cm2) 5.7 54.0
s (kg/em2) 1568.6 1479.6
s! (kg/cm2) ) 162.3 237.3
(kgfem2) 0.00 3.57
m (kg/cm2) 2.69 - -3.30
ca (kgfem?) 90.0 90.0
sa (keg/cm2) 1800.,0 1800.0
a (kg/cm2) 4,50 . 4.50

Note: 'os;
m:

{-) denotes compression, ¢s'; (-) denotes tenior
mean shear stress

A D16 @ 300 = 6.62 cn®
BBl D13 @ 300 = 4.293 cn?

TLG-3-7



41400
P4

Bottom

Botton

Section No, 1-{3) Center 1-(4) t(\:‘éra\z!t\ing 1-{5) support
point) (face)
M {t.m) -1.76¢ 3.15 4.28
N {t) 10.30 10.30 10.30
S (t) 0.00 8.34 §.54
b {cm) 100.0 100.0 100.0
h {cm) 25.0 25.0 30.0
d {cm) 20.0 20.0 25.0
d! {em) 5.0 5.0 10.0
As (cm2) 4,223 10.843 10,843
As! {cm2) 65.620 4,223 4,223
n = Es/Ec 15.00 15,00 15.00
P=As/(b*d) (%) 0.211 0.542 0.434
u=d-h/2 {em) 7.500 7.500 10.000
F=M/{N+u {cm) 24.013 38.094 51.593
£/d 1.201 1.905 2.064
d'fd 0.250 - 0.250 0,400
As'/As 1.568 0.389 0.389
M =" (t.m) 2.472 3.922 5.312
X {cm) 7.310 8.138 9.424
G 5.805 5.405 0.000
5 10.077 7.878 0.000
Z 1.012 1.114 0.000
¢ (xg/em2) 35.9 . 53.0 51.9
s (kgfem?) 934.2 1158.5 1285.7
s' (xglem?) 170.1 306.5 47.5
(kg/em?) 0.00 4.64 0.00
m (kg/cm?) 0.00 4,17 3,42
ca (kgfem2) 90.0 90.0 ¢ 90.0
sa-  (kg/fcm2) 1800.0 1800.0 1860.0
a (kgfcm2) 4.50 4£.50 - 4.50
Note: os; (-) denotes compression, os'; (-) denotes tension
m: mean Shear stress
D16, D13 %¥H @ 150 = 10.834 cp?
DI2 @ 300 = 4.223 cn?

TLG-3-8
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(2) J&E Rk

Haunch

Section No. 2-(1) ??Pport 2-(2) (starting 2-(3) Center
ace) ;
point)
M (t.m) 4,28 3.06 2.54
N (t) . 9.58 . 9.58 9.58
S (t) ' 9,32 . 9.13 0.00
b {em) - 106.0 100.0 100.0
h " {em) 30.6 25.0 25.0
d {cm) 25.0 20.0 20.0
a! (cm) 10.0 5.0 5.0
As (cm2) 10.843 10. 843 1 6.620
As'  (cm2) 6.620 6.620 10.843
n = Es/Ee 15.00 15.00 15.00
iy S _

R P=As/{b*d) (Z) 0.434 0.542 0.331
u=d-h/2 {cm) 10.000 7.500 7.500
£=M/t+u (em) 54,691 39.393 33,995
£fa 2.188 1.970 1.700
d*/d 0.400 0.250 0.250
As'/As . 0.611 0.611 1.638
M'=M+NFu  (t.m) 5.240 3.774 3,257
X (cm) 9,314 7.965 6.876
G 0.000 5.361 5.923
S 0.000 8.101 11.304
zZ 0.000 1.119 - 1.089
c (kg/cm2) 52.0 50.6 48,2
s (ke/cm2) 1312.5 1146.6 1380.7
st (kgfcm2) 57.4 282.4 197 .4

(kg/cm2) 0.00 _ 5.11 0.00

m (kg/em2) 3.73 4.56 0.00
ca (kg/cm2) 20.0 90.0 90.9
sa  (kg/em2) 1800.0 1800.0 1800.0
50

a (kg/em2} 4,50 4.50 4,

St D16, D13 &H @ 150 = 10.843 cw®
Pl D16 @ 300 = 6.62 cn®

Y FEEISBWT, FRVAGAE R LHEZ ), A& 90T he

0
172

TLG-3-8
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(3) TH W

. Haunch
Section No. 3-(0 ?;‘gig;t 3-(2) (starting 3-(3) Center
: point)

M {t.m) 3.62 2,59 2.10
N (t) 71.27 7.27 7.27
s {t) 7.82 : 7.66 . 0.00
b (cm) 100.0 100.0 100.0
n (em) 30.0 25.0 25.0
4 {cm} 25.0 20.0 20.0
d' (em} 10.0 5.0 5.0
As {cm2) 6.620 6.620 . 4,223
As' (cm2) . 4.223 ' 4,223 6.620
n = Es/Ec 15.00 15.00 15.00
pP=As/{b%d) (Z) 0.263 : 0,331 0.21}
u=d-h/2 {cm) 10,000 7.500 7.500
£=M/N+u {&m) 59.812 43.154 36. 442
f£/a 2.302 2.158 1.822
d'fd ’ 0.400 . 0.250 0.250
As'fAs 0.638 0.638 1.568
Mi=MENTL (t.m) 4,347 3.136 2.648
X (em) 7.660 6.572 5.811
C 0.000 6.579 7.332
5 0.000 13.442 17.903
z 0.000 1,092 1.061
¢ {kg/em2) 52.3 51.6 43.5

5 (kg/em2) 1776.7 1580.9 1778.0
s' {kgfem2) 239.7 185.1 101.6

{(kgfem2) 0.00 4,18 0.00

m (kg/em2) 3.13 : 3.383 0.00
ca (kg/cm2) 20.0 ©90.0 : 90.0 £
sa  (kg/cm2) 1800.0 1800.0 1800.0 ;

a  (kg/em2) - 4.50 4,50 4.50

Aal DIB @ 300 = 6.62 cn®
P D13 @ 300 = 4.223 ca?

TLG-3-10
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IS/A

1.5 R&—-2u70iE

HEETE 2 2S5 w S OINEE  req Av

Se = 1/2X4.5X100X0.875X20X107% = 3.938 ¢

Sv

lf

9.13~3.938 == 5,192 t

SveS 5.192X10% X 15
req iy = ———— = —————
Tsarird 1800%0.875X20

= 2,472 em? < D13 @ 300 = 4.223cn?

FoT, 24—59 73 D13% 15cnfEf@e 300 v F o+ s,

TLG-3-11
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D&
D13
ﬁlm ’*(4’ = ~H
S| D2
s S P13
o] e Lﬂ D16 -
1 N )’
18 (N Ay c.t.c 300
| D16
250 2,400 250
———— e —
2,900 [
]
e AN
. c.t.c 300

D13

BEE 250mn 2R U CHEOHRE, LB TL oY, BE 250 TREL
y i
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iy,
i

ST

2. A 3

2. 1 AFHIE

A ST a A M (BT EROBAREN 2N S)
* AAE -2 ST R ATLBRENNE ORI L Y

© L300nod 7 BE - B - BIANSHERE T S IEARSER L,
© EERMELZWES > M- bFHEIC AR I ETOK,

1,300 m

A A\
\_ 650 m \ 650 m
=
Manhole

___._+.,,__.7

West Wharf
Thermal Power Plantl

c SRR AN Y B 2 AN VIS

A, AFLIE LS

TLG-3-13
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2. 2 ATHIE

. ﬁ%zmw&v1Mw#wfmé§%m\%%A%&@%%%WA%mﬁﬁm&
HiEt. (BIRZBR

- AJLAZEE (B33 X ()59 X (L)11.3m
B WEI ANTOWH (¢ 750~ 4900) Wi,
|

]

o p o o ]
1 ]

L I—

|

Manhole

.

5,900

'Aﬂﬂ%ﬁmﬁim&H7w§a4vr%®ﬁ%3\ﬁiU&—Tw%§@®$
BLYyhId.
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N

5

WA -7 Y ELER

¥ -7 B 270kV, 154kve T 5,

L 2,400
600 1,200 . 600
- , .
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e B N I R
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O
NS
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1o o
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I o
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2. 3.2 @ H

Y R L R &9 FROE SIS E ML -,

Quz : qH2

st IE _
Qve = 2.7542.3%X0.35+2.1X0.4+2.0X0.75 = 5,895 t/m?

O e o £
dhret = 0.5X(2.75+2.3%0.3542.1X0.4+1.1X0.9) = 2.603 t/n*
Qpez = 2.693+0.5%X(1.1X6.2) = 6.103 t/n?

IR IE
guwi = 1.0X1.65 = 1.85 t/n°

qmwe = 1.0X7.85 = 7.85 t/n?

H i
H R. g« = 2.5%X0.3 = 0.75 t/w?
HEERL qe2 = 2.5%0.25 = 0.625 £/n2
BlEE(E) Py o= 2.5X0.3X2.775 = 2.081 t
WEE(T) P = 2.5X%0.3X3.425 = 2.569 t
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Qvz = avet et qezt+2X (P i+P2)./ 3.6 = 9.853 t/n®

Bty BRHHEAUTOLEYTH%B,

vy ™

Guva

Qw3

Avetager = §.645 t/n
qaz = 0.625 t/m?

=" 9.853 t/m®

Gu1 =

" gz

P2

GHert Quwt = 4.343 t/m?
QHezt G rwe = 13.953 t/n?

= 2.081 ¢

1l

2.569 t
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. 3.3 Wil R ERE

(1) fmes (EB)

M (TON-M) Q (ToN) N {TON)
1- 5. 7654 ~7.7697 -14.0420 '
2- T 4.6497 1 | ~7.1008 l ~14.0a20.*§§§ Support (face)
3- 3,6369 6.3971 “14.0420 o .
. tart
4- 1.5065 ~4.3838 ~14.0420 (starting point)
5- -0,0978 -0.8141 -14.0420
6- -0.1446 -0.2518 -14,0420
7- ~0.1416 0.3223 T ohag (3 Cemeer
8- 1.3297 4.6261 -14.0420
9- 3.9494 7.9315 -14.,0420
10- 5.0056 — 8.9709 -14.,0420
11- 5.2325 9.1817 _ |___ -14.0420 . .
R H h{start t
12- 6. 4467 10.2501 | 14.0420 ES§ Si;;gris arting point)
{face)
(2) {@isE (7B
12- 8.0349 -16.8229 -17.7360
13- "~ 6.0001 ) 15,7302 ] 17.7360 Eé; DuppoTt (face)
14- 5.6096 | -1s.5088 [ -17.7360 (st Coi )
15- 3.7408 ~-14.3871 ~17.7360 starting poin
16~ -3.0387 -8.8530 -17.7360
17- -6.7806 -0.7205 -17.7360
18- -6.8016 . 0.2532 -17.7360
19- Z6.7360 1.2478 T Ty7.7360  (2) Center
20- -2.2807 10,4959 -17.7360 '
21- 5.5554 _17.7588 -17.7360
22- _ 8.3718 | 19.7994 -17.7360
23- 11.4970 [ 21.8749 —17.7360‘_§g§ gi;gg?t(face)
(starting point)
M: DBending moment
Q: Shear force
N: Aﬁial force
TLG-3-22
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M (TON-M) Q (TON) N (TON)
o 23- 11.4970 -17.7354 -21.8749
24- 8.9475 ] -16.2574 21,8749
25- 6.6197 | -14.7795 [ -21.8749
26- -0.4744 -8.8677 -21.8749
27~ 4, 4649 0.0000 -21.8749
28- ~0.4744 - 8.8677 ~21.8749
29~ 6.6197 14,7795 ~21.8749
30- 8.9475 16.2575 ~21.8749
31- 11.4970 17.7354 -21.8749
{4y |/ I
53- 5.7654 -11.9610 -7.7697
54- 4.0460 | -10.9642 | -7.7697
55- 2.4761 | -9.9675 -7.7697
56- -2.3083 -5.9805 -7.7697
57- -4.9995 0.0000 -7.7697
58- -2.3083 - 5.9805 -7.7697
59- 2.4761 9.9675 -7.7697
60- 4.0460 10.9643 «7.7697
1- 5.7654 11.9610 ~7.7697
(5) kR
12- ~1.5882 1.1250 ~27.0730
61- ~1.4264 | 1.0313 | -27.0730
62- T1.2788 | 0.9375 | -27.0730
63- ~0.8288 0.5625 -27.0730
64 -0.5757 0.0000 -27.0730
65- -0.8288 -0.5625 -27.0730
66- ~1.2788 -0.9375 -27.0730
67~ ~1.4264 -1.0312 -27.0730
K2~ -1.5882 ~1.1250 -27.0730
M: PBending moment
Q: Shear force .
Axial force

(1) Support (face)
{2} Haunch
(starting point)

{3) Center

(1) Support {face)
(2) Haunch
{starting point)

(3) Center

(1) Support (face)
{2) Haunch
(starting point)
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2. 3.4 WHEHRERR

(1) fuEzE (LB

Upper Upper
Section No. 1-{1) support 1-(2) haunch 1-(3) Center

(face) (starting point}
M (t.m) 5.77 4.65 0.15
N {(e) 14.04 14.04 14.04
5 (t) 7.10 6.40 0.00
b {cm) 100.0 100.0 S100.0
h {cm) 35.0 30.0 30.0
d {cm) 30.0 25.0 25.0
dat (cm) 10.0 5.0 5.0
As (cm2) 10.843 10.843 5,223
As! {em2) 4.223 4,223 10.843
n = Es/Ec 15.00 15.00 15.00
P=As/(b%d) (Z) 0.361 0.434 0.169
u=d-h/2 (cm) 12.500 10.000 10.000
f=M/N+u (cm) 53.558 43.113 11.068
£ld 1.785 1.725 0. 443
da'/d 0.333 0.200 0.200
As'fAs 0.389 0.389 i 0.568
MU=M#N*u  (t.m) 7.521 6.054 1.554
x (em) 10. 469 9.699 0.000
C 6.181 5.595 0.000
S 10.725 8.827 0.000
z 1.079 1.095 - .~ 0.000
c (kg/cm2) 51.7 54.2 5.0
s (kgfem2) 1344.3 1282.4 -58.6
s'  (kg/om2) 68.4 393.9 71.6 P

(xg/em2) 2.55 2.80 0.00 E

m {kg/em2) 2.37 2.56 0.00
ea (kgfem2) 90.0 90.0 90.0
sa  {kg/cm2) 1800.0 1800.0 1800.0
a (kg/fem2) 4,50 4.50 4.50

Note: gs; (-) denotes compression, gs'; (-1} denotes tension
mean shear stress

m:

A D13, DI6 FH @ 150 = 10,843 cn®
Pl D13 @ 300 = 4,223 en? '

TLG-3-26
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Lower Lower

Section No. 1-(4) haunch 1-(5) support
(starting point) (face)
M (t.m) 5.23 6.45
N () 14.04 14.04
3 (t) 8.97 9.18
b (em) 100.0 100.0
h (cm) _ 30.0 35.0
d (cm) 25.0 30.0
d! (em) 5.0 10.0 .
As {cm2) 10.843 10.843
As'  (em2) 4.223 4,223
n = Es/Ec 15.00 . 15.00
P=As/(b*a}) (%) 0.434 0.36}
u=d-h/2 (em) 16.000 12.500
=¥/ N+ {em) 57 .263 58.410
ifd 1.891 1.947
d'/a - 0,200 0.333
As'/As 0.389 0.389
MI=MENT (t.m) 6.617 8,202
x (cm) 9.403 10.671
c 5.748 6.343
5 9.533 11.490
A 1.100 1.083
c {kg/cm2) 61.0 57.8
s (kg/cm2) 1518.5 1570.7
st (kg/cm2) 428.7 54.5
(kg/cm2) 3.95 3.32
m (kg/cm2) 3.59. 3.06
ca (kg/cm2) 90.0 90.0
sa (kg/em2) 1800.0 1800.0
a (kg/cm2) 4.50 4,50

Note: os; {-) denotes compression, os'; (-1) denotes tension
m: mean shear stress

A D13, DB EH @ 150 = 10.843 on?
AE D13 @ 300 = 4,223 cn?
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@) WEE (FR)

Upper Upper
Section No. 2-(1) support  2-(2) haunch 2-(3) Center
{face) (starting point)

M (t.m) 8.03 6.00 6.90
N (t) 17.74 17.74 17.74
8 (t) 15.73 15.5% 0.00
b {(cm) 100.0 100.0 100.0
h {cm) 35.0 30.0 30¢.0
d {cm) 30.0 25.0 25.0
4! {cm) 10.9 5.0 5.0
As {cm2) 13.240 13.240 13.240
As'  {cm2) 13.240 13,7240 13.240°
n = Es/Ec 15,00 15.00 15.00
=Asf{b*d) {(2) 0.441 0.530 0.530
u=d-h/2 - (cm) 12,500 10.000 10.000
£F=M/N+u {cm) 57.803 43.830 48.904
ffd . 1.927 1.753 1.956
arfd 0.333 0.200 0.200
As'/As © o 1.000 1.000 1.000
MU=MNFe (t.m) 10.252 7.774 8.674
X {cm) 11,359 9,895 9.560
o 5.858 4,921 5.073
3 9.614 7.512 8.193
z 1.094 1.116 1.120
c {kg/em2) 66.7 61.2 70.4
s (kg/cm2) 1642.7 1401.5 1705.5
s’  (kg/cmZ) 119.8 454.1 503.7

(kg/em2) 5.73 6.92 0.00
m {kg/cm2) 5.24 6.20 0.00
ca (kg/crnZ) 93,0 90.0 9G.0
sa - {kgfem2) 1800.90 1800.0 1800.0
a (kgfem2) 4.50 4,50 4.50

Mote: os; (-) denotes compression, Us'; (-1) denotes tension

m: mean shear stress

2 D16 @ 150
Hi D16 @ 150

|

13.24 cm?
13.24 cn?

% RSB TUHHARCANE A2 EH3 -0, A8—Sv o c#ligdas,

TLG-3-28
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[78

Lower Lover

Section No. - 1-{4) haunch 1-(5) support
{starting point) (face)
M {t.m) 8.37 . 11.50
N (t) 17.74 17.74
3 C(t) 17.76 19.80
b (cm) 100.0 100.0
h (cm) 30.0 35.0
d {em) 25.0 30.0
d’ {cm) 5.0 10.0
As {(cm2) 22.453 . 22.453
As' (em2) 13.240 13.240
n = Es/Ec 15.00 15.00
P=As/(b*d) (%) 0.898 0.743
u=d-h/?2 (cm) 10.000 12.500
f=M/N+u {cm) %7.202 77.323
f/d 2.288 2.577
d'/a 0.200 0.333
As'/[As 0.590 0.590
M'=M+ita (t.m) 10.145 13.714
X {cm) 11.123 12.738
C 4,455 5,215
s 5.559 7.068
Z 1.151 1.144
c (kg/cm2) 72.3 79.5
s (xg/cm2) 1353.6 1615.5
st {kg/em2) 597.2 256.2
(kg/cm2) 8.17 7.55
m (kg/cm2) 7.10 6.60
ca (kgfem2) 90.0 ' 0.0
sa {kgfem?) . 1800.0 1800.0
a (kg/cm2) 4,50 4,50

Note: os; (-) denotes compression, 0s'; (-) denotes tension
m: mean shear stress : )

S D19, D22 &H @ 150 = 22.453 cn?
Al D18 @ 150 = 13.24 cn?

% TS BOTHRCANIEN 2 FEB 0, A8 —5 v T Io T3,
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(3) K I

Haunch

Section No. 3-(1) ?¥g?°‘t 3-(2) (original 3-(3) Center
rce) .
. point)

M (t.m) 11.50 8.95 L 46

N (&) 21.87 21.87 21,87

S {(t) 16.26 14.78 0.00

b {em) 100.0 100.0 100.0

h (em) . 35.0 30.0 30.0
d {em) 30.0 25.0 25.0
4° (ecm) . 10.0 5.0 . 5.0
As {cm2)- 22.453 22.453 13.240 K
Ast {cm2) 13.240 13.240 22.453 :
n = Es/Ec 15.00 15.00 15.00
P=as/{b%d) (%) 0.748 0.898 0.530
u=d-h/2 (cm) 12.500 ~ 10.000 10. 000
£=M/N+u (cm) 65.058 50.903 30.411
£/d 2.169 2.036 1.216
d'/d 0.333 0.200 0.200
As'/As 0.590 0.590 1.696
M'=M+*a (t.m) 14.231 11.135 6.652

x {cm) 13.150 11.415% - 11.393

c 5.058 4.36% 3.941
5 6.481 5.191 4.707

Z 1.141 1.147 1.081

I (kg/em2) 80.0 77.7 42.0

5 (kg/cm?2) 1537.2 1387.3 751.5

s'  (kg/em?) 287.4 . 655.1 353.1

{(kg/cm2) 6.18 . 6.78 : 0.00

m (kg/cmZ) 5.42 551 0.00 ; h
ca (kg/fcm2) 90.0 90.0 90.0

sa {kg/cm2) 1300.0 1800.0 - 1800.0

a (kg/em?2) 4.50 4.50 4.50

Note: 0s; (-) denotes compression, 0s'; (-) denotes tension
m: mean rear stress

Afl D19, D2 FH @ 150 = 22.453 cn®
WE D16 @ 150 = 13.24 cn?

LU 1y

A B NWTH R AN %2 LR 210, A4 —Sy e cifige s,
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(40 T W

Hanch
Section No. 4-(1) ??gizzg 4-(2) (st?rting 4-{3} Center
polnt)

M (t.m) 5.77 4,05 5.00
N (t) . 7.77 7.77 7.77
S {(t) 10.96 9,97 0.00
b (cm) 100.90 100.0 100.0
h {(cm) 35.0 30.0 ' 30.0
d (cm) 30.0 25.0 25.0
d! {cm) 10.0 _ ) 5.0 5.0
As (em2} -~ 10.843 10.843 10.843
As!? {em2) 10.843 10.843 10:843
n = Es/Ee 15.00 15.00 15.00
P=As/(b%d) () 0.361 0.434 0.434
u=d-h{2 {cm) 12.500 10.000 10.000
£=M/N+u (cm) 86.704 ) 62.074 74,346
fld 2.890 2.483 2.974
d'/da _ 0.333 0.200 0.200
As'/as 1.000 : 1.000 1.000
M'=MINFe (t.m) 6.737 4,823 5.776
X (em) 9.789 8.471 8.196
C 3.953 5.827 6.013
s 4.754 11.372 12.327
yA 1.083 1.115 1.117
c (kg/em2) 51.8 45.0 55.6
s (kg/cm2) 1602.9 1316.2 1709.0
5! (kg/cmz) - 16.7 276.4 325.1

{kg/cm2) 0.00 : 4.45 0.00
m {kg/em2) 3.65 . 3.99 0.00
ca (kg/em?) 90.0 95.90 9G.0
sa  (kefem2) 1800.0 1800.0 1800.0
a (kg/em2) 4.50 4.50 4,50

Note: os; (-) denotes compression, 0s'; {-) denotes tension
m; mean shear stress

A D13, D18 FH @ 150 = 10.843 cn?
el D13, D18 3%%H @ 150 = 10,843 cn?
TLG-3-31



(5)

HRERRR

Section No. 5-(1) 5-{2)
i (t.m) 1.59 1.43
N (t) 27.07 27.07
S (t) 1.03 0.94
b {cm) 100.0 100.0
h (cm) 40.0 30.0
d (em) - 30.0 25.0
q! (cm) 10.0 5.0
As (cm2) 4,223 4.223
As' {cm2) 4.223 - 4,223
n Es/Ec 15.00 15.00
P=As/{b*d) (%) 0.141 0.169
u=d-h/2 (cm) 10.000 10.000
£=M/N+u (em) 15.866 15.269
fld 0.529 0.611
d'/d 0.333 g.200
As'/As 1.000 1.000
M'=M+N*u {t.m) 4,296 4,134
X (cm) 0.000 29.406
C 0.000 0.000
] 0.000 0.000
Z 0.060 0.000
c (kg/cm2) 12.4 17.7
s {kg/em2) -54.8 ~39.7
s*  (kgfem2) 142.0 220.0
{kg/cm2) 0.00 0.00
m (kg/em2) 0.34 0.38
ca (kgfem2) 90.0 90.0
sa  (kg/em2) 1800.0 1800.0
a {(kg/cm2) 4.50 4.50
Note: os;.(-) denotes compression, os'; (~1) denotes tension

m: mean shear stress

S D13 @ 300
Ml D13 @ 300

= 4,223 cn?

4,223 cp?
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5. 8.5 Rk—5yroHE
(1) ISE (FBY) — L8ep

AT 24— v 7 OREE  req Av
Sc = 1/2X4,5X100X0.875X25X1073 = 4.922 ¢

Sv = 15,51-4.922 = 10.588 t
SveS 10.588X163X% 15
req Av = = -
osatj+d 1800>0,875% 25

= 4,034 cn® < D13 @ 300 = 4.223 cn?

‘m,y‘j

EoT, AR—59 A2 DI13% 15cnBiT 3008y F Rl 3.
(2)  BUBE(TE) ~ T

Sc = 4.922 t

i

Sv o= 17.76—4.922 = 12.838 t

12.838x10%x15

req Av = = 4,831 en® < DI3 @ 150 = §.447 en?
1300%90.875%X 25

LotT, 28597 DI3% 15cnlfE e 1508y 5 CRIAIT S,

£ (3) K W

i

Sc o= 4.922 ¢
Sy = 14.78—4.922 = 9.858 t

9.858 X102 X 15
req Ay = ———————— = 3.75) en® < D13 @ 300 = 4.223 cn®
S 1800X0.875%25 | _

£ T, Zﬁ““ﬁ*‘)?"iiDlS% 15emfEl@e 300V v F RT3,
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2.3.6 i #®

DEXORELUEERCESHHESE 2 TR,

m . =
2 a 9
7
=
A o
N SN /
L : - J
6,500
00 2,500 250 3,150 300
a a A
(1 7 ~ 1L SN ]
7 7 N
d o N
o o © ol 2|8
o o =1 al A%
N P A
TN AT SN .1 ?
BE)E 300mn (AR 260mn) CETE O, EEREB TS D, 300mm (KRR
250mm) IS R L g ' ' '
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3.0 48
3.1 uhtEREE

©OUER TR 2B BES VWL o FIT R, REHEY T
ME 1.3kl 1 » ek

- PO RS LY EEEEANC g RE

c GHERESRC IVEFETIONFERNTCHY . Lo CHREYRE RcRE
T3, (FEOBEREE LIcHE) )
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(1) HsEH

Type of switchgear : Indoor, SF6 Gas Insulated
switchgear
Bus configuration - : Double bus system
() : '
A Rated voltage + 220 kV
Highest system voltage : 245 kV
Rated frequency o : 50 Hz

Insulation level
Impulse withstand voltage (1.2/50 wave): 950 kV (peak)
Power frequency withstand voltage -t 395 kv
Max. asymmetric three-phase short-circuit : 100 kA (peak)
withstand current °

Short-time current (1 sec) 40 kA

TLG-4-1
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(2)

(3

(4)

T

(a) 150 mm® bare annealed copper wire shall be connected to

the 220 kV equipment and steel structure.

(b) Grid (mesh) grounding wire shall be 100 mmz'bare'énnealed
copper wire which shall be connected to the existing grid

(mesh) grounding wire.

(¢} Grounding wire for control & protection panels,
auxiliaries equipment and building facilities shall

conform to the existing grounding wires.

HH S b

(a) Since 220 kV system adopts the direct grounding method,
control cables shall be PVC insulated and PVC sheathed
control cables with copper tape electrostatic shiélding

(cvv-8).

(b) Voltage class: 600V gréde

(c) Cable laying method: Racks in trench

BRERE B LU

Design of the steel structure and pedestals of equipment shall

conform to the existing structure,

TLG-4-2
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(5) R s Ll

(a) Power system frequency : 50 Hz
(b) PT secondary rating i 100//3 VY
(e) c¢T secondary rating : 1A

(d) AC auxiliary power supply + 380 V

(e) DC auxiiiéry power supply : 220.V

(f) Interlock conditioﬁs
Between circuit breaker and isclators
betweeﬁ circuit breaker and high speed earthing switch
between isolafor and working earthing switch

(g) Synchronizing switch: Transmission line and bus

(h) Protection system of transmission line

Main: Directional distance relay with transfer trip by

" P.L.G. system .
(Single and/or three phase reclosing)

Backﬁp: Directional distance relay and time delay

nondirectional overcurrent relay

(6) 220kVBARRZEE
(a) FE{Lt

-~ Type :  Indoor, 220 kV SF6 Gas

Insulated Metalclad Switchgear

- Standards _ : IEC

- Rated voltage ' 1 220 kv
- Maximum system voltage : 245 kv
~ Rated frequency + 50 Hz

Rated short-circuit current: 40 KA

TLG-4-3



(b)

(e)

~ Insulation medium

=~ Materials of enclosures

SFb6

.

! Aluminum

- Impulse withstand voltage

at nominal gas pressure : 950 kV {péak)‘

at minimum gas pressure : 950 kV (péak)

- Power frequency withstand voltage

at nominal gas pressure : 395 kV

at minimum gas pressure : 395 kV

- Rated peak short-circuit current

g

- Rated normal current at
- Bus bar cross section

- Bus bar materials

~ Bus bar enclésed tuhing

- Tubing diameter

480C=ambient:

.

- Density of SF6 in the switchgear :

- Rated pressure of SF6 insulation at

Rated short-time withstand current (1 sec): 40 kA

;100 kA

3,150 A

3,140 mm2

_Aluminium

Single-phase
315/305 mm

33.4 kg/m°

20°C: 5.5 bar

~ Max. and min, admissible pressure at SF6: 6.5/5{0 bar

insulation at 20°¢
i T2
- Standards

-~ Rated voltage

- Rated current

"

- Rated short circuit breaking current:

TLG~4-4

IEC

245 kV

1,250 A

40 KA
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g

(d)

- Rated short circuit making current : 100 kA

~ Impulse withstand Goltage (peak) : 950 kV

- Power frequency withstand voltage : 385 kV

= Total opening time at minimum supply: "50 m.sec
voltage and specified gas pressure

- Total closing time at minimum supply: 80 m.sec
voltage and specified gas pressure

= Driving mechanism
. type _ ¢ Motorop.spring
. rated supply voltage : D.C. 220V

. rated of driving motor : 800/900 VA

- Auto-reclose Lo Single-phase and three-phase
- Rated operating sequence : 0-0.3sec.-C0-3min.-C0
= Number of trip coils : 2

- Arc quenching medium : 8F6

- Rated arc quenchiné éressure of SF6 insulation: 6.5 bar
at 20°C

- Max. and min. admissible pressure of SF6: 7.7/6.0 bar

insulatidn at ZOOC

Wi
- Standards - : IEC
- Rated normal current at : 1,250 A

48°C ambient

-~ Rated short-time withstand current : 40 kA

- Rated peak short-circuit current : 100 kA

~ Impulse withstand voltage (peak) : 950 kv
TLG-4-5



(e)

(f)

(g)

- Power frequency withstand voltage : 395 kV

~ Operating mechanism

. Motor voltage : DbC 220 v
. Rating of driving motor : 375 VA
fe3edi i gl
- Standards : IEC
- Rated making curreﬁt 40 kA
- Rated peak short-circuit cufrent : 100 kA
- Impulse withstand voltage (peak) i 950 kV. 5“?
- Pover frequency withstand voltage : 3?5 EV

- Operating mechanism

Motor drive and hand-operated

Motor drive and hand-operated

. Motor voltage BC 220 v
. Rating of driving motoxr : 375 VA
R
- Standards IEC
- Réted making current : 40 kA ‘
- Impulse withstand voltage (peak) : 950 kv
- Poﬁer frequency withstand voltage : 395 kv {
—.Operating mechanism Handoperated
% &
- Standards ¢+ IEC, BS

~ Rated primary current

- Rated secondary current :

TLG~4-6

700, 1,250, 3,000 A

1A

ey

P27



. Measuring : CL 0.2
. Protection 1 1 5P 30

. Protection 2 5P 30

-

. Differential protection CL X(BS 3938)

o

- Rated output

. Measuring : 20 VA
. Protection 1 : 40 VA
. Protection 2 r 40 VA
{»} . Differential protection : CL X{BS 3938)
h - Saturation‘factor
. Yeasuring ' : FS <10 n
. Protebtiqn 1 | : 30 n
. Protecfion P : 30n
. Differential protection : Vknee 500 V

~ Rated short-time withstand current : 100 kA
- Impulse withstand voltage (peak) : 900 kv
- Power frequency withstand voltage : 395 kV

- Insulation materials :  Epoxy/SF6

(h) SBEZE

Standards :  IEC

Rated primary voltage : 220//3 kv

i

Rated secondary voltage : 100/Y/3 V

_; ﬁate& tertiary volﬁage : 100//3 v
- Accuracy. class : 1.0
- Rated output

. Secondary ;200 VA

- TLG-4-7
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. Tertiary : 50 VA
= Impulse withstand voltage (peak) : 900 kV

- Power frequency withstand voltage 395 kv

(7)  220kVE 42

(a)

(b)

T uy

- Standards . : IEC

~ Rated voltage s 245 kV

- Rated current - : 1,250 A

- Impulse withstand voltage (peak) : 950 kv ?T?

- Power frequency withstand voltage 1 395 kv

~ Specified creepage distance t 3.5 cm/kV

- Conductor ¢ Aluminium

- Standards ¢ I1EC

- Rated voltage ) -+ 220 kv

- Maximum system voltage : 243 kv

- Rating of arrester 198 kv )
- Rated discharge current : 10 kA - E
- Maximum residual voltage : 648 kV

- Impulse withstand voltagé {peak) :. 950 RV

- Power frééuency withstand voltage : 395 kV

(8) EhHRA

{a)

aVF Y- BIFERE
- Type :  Qutdoor, CCPD

- Standards ¢ IEC

TLG-4-8
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Q&R

~ Rated primary voltage t 220/Y3 kv

- Rated secondary voltage : 100/Y3 ¥
~ Rated tertiary voltage ‘: 100//3 v
- Accuracy class r 1.0
- Rated outpuf
- Secondary : 200 VA
. Tertiary : 50 VA
- Capacitance : : 0.002 prF
- Impulse withstand voltage (peak) : 900 kV

- Power frequency withstand voltage : 395 kv

) T4V rSor

- Standards ) :. IEC

- Ratéd current ‘ : 1,250 A

- Rated short-time current : 31.5 kA

- Rated frequency : 50 He=

- Frequency band : 100 - 500 kHz

- Inductance : 0.2 mH

- Method of mounting : Mounting on the capacitor

voltage tfanéformer
() HwTVud7 4 hs—
- Nominal impedance

75/125 ohm (unbalance)

. PLC side 72 =
. Line side .+ Z1 = 240/320 ohm
. ~:Raﬁge-6f Eouéling caﬁaciténcé -;. : ‘1.5 to 13 oF
= Coﬁpdsite loss within passband | : less than 1.0 dB
- Réturn loss within péssband : more than 12 dB
- Crossover attenuation of hybrid : more than 20 dB

TLG-4-9



~ Average continucus power
- Neominal peak power

. at 50 kilz

. at 100 kHz
- Protection devices

. Drain coil

. Earthing switch

. Lightning arrester .

() EHEERT

= Type.

- RF range
- Nominal bandwidth

- RF system impedance

- Useful AF bandwidth
- Ambient conditions
. Temperatgre
. Humidity
(Transmitter data)
. RF output power
. AF input (Speech)

_» Signalling

. Teleoperations

TLG-4-10

.

-

-

.

r 200 W

less than 400W

less than 1,000W

Single-sideband with
reduced-carrier

24 to 500 kHz

4 kHz

50, 75; 125 ohm unbalanced
or 150 ohm balanced

300 to 3,480 Hz

0 - 559C

< 957

20

600 ohm balanced

External contact keys pilot

Qscillato; at 50 baﬁd max.

5 &ecoupled and individually
adjustable input, 600 ohm

balanced

S/



{Receiver data)

. RF sensitivity

at carrier frequency 24 kHz :

at carrier frequency 496 kHz:

. Selectivity

from 4 kHz carrier band

> 0.3 kHz
2 4 kHz

Image rejection

L,

-
i

400 kHz

400 kH=z

v

I.¥. rejection
. AF output (Speech)
. Signalling
{Pover supplies)
. Main

. Battery
(e) E5, 1FERE
% E - Transmission time

. Blocking application

. Permissive tripping

. DirECt'ttipping

H

Alarm output

- Power supply

Current consumption

Ambient temperature

TLG-4-11
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v

s

~-38 dBm

-24 dBm

62 dB

120 4B

80 dB
70 dB

< 80 dB

600 ohm balanced

Potential-free contact

A.C. 220 V + 15% 50 Hz

D.C. 48 V

< 14 ms

l< 14 ms

< 16 ms

20 VA

Stabilized voltage

from PLC set - 40 + 2.5V
160 -~ 450 mA

0 to 55°¢



{Transmitter data)

. Separate starting input per command input

Interface 1
Command initiated by

Input relay supply

Max. contact current :

Interface 2
Command initiated by
Battery voltage
Max. input current
. Command frequency
ist command A
2nd command B
Both command (A + B)
. Signal beost in PLC set
(Receiver data)

. Receiver input

. Command outputs

1 main contact per command :

Contact rating

. Auxiliary ouktput

TLG-4-12

.

Potential-free contact
from ~ 40 V

4mA

Contact + battery

220, 125, 110, 60, 48 V

A

1,300 + 10 He

1,700 + 10 Hz

1,500 + 10 H=z

10 to 16 dB

-

Matched to PLC set

20 dB level reserve

either N/G or.N/O

100VA, 250V D.C. 1A

e

10VA, 500V, 0,54
1 normally open contact
per command
- Rating:-.SOVA, 250V

b.C. 1A

373
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- Type
- Impedance
- Capacitance
~ Resistance of conductor
- Attenuation
. at 40 kHz
. at 500 kHz

- Conductor: - -

TLG-4-13

Armoured coaxial cable
120 + 57 ohm
36 pF/m

< 37 ohm/km

0.15 dB/100m
0.38 dB/100m

Copper single core 0.8 mmé
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No.

(&) ]

10.

Description

(220 kV SF6 Gas Insulated Switchgear)

. Bus bar 220 kv,

Circuit Breaker

Isolator

High Speed .
Earthing Switch
Working Earthing

Switch

3,150 A, Single-phase Type
34, 220 kV, 1,250 A, 40 kA
34, 220 kV, 1,250 A, 40 kA
mechanism e

34, 220 kV,- 40 kA

with mqtor:pperated mechanism
36, 220 KV, 40 kh

with handoperated mechanism

Current Transformer Bushing Type-

Voltage Transformer

Bushing

No. 1 core 700 - 1,250/1A
No. 2 core 700 - 1,250/1A
Mo. 3 corgEIQQ -~ 1,250/1A
No. 4 core 3,000/1A

15,«2%2/0.1010.10 KV
V3 V3 ../3
200 VA, 50 VA
Outdoor type, 14, 245 kV

1,250 A, 40 kA

(220 kV Outdoor Equipment)}

Lightning Arrester 14, 198 kV, 10 kA

(Power Line Carrier System)

Capacitor Voltage Transformer

lé,-zzPlo.lo/o.lo
Y3 /A3
200 VA, 50 VA

kv

TLG-4-14

' Quantity )

1 lot
2 sets
8 sets
2 sets

4 sets

& sets

b sets

6 sets

& sets

_2 sets
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No.

11.

12.

13.

14.

15.

16.
i7.
i8.

19.

20.

Descriptién N Quan%ity
Line Trap 1,250 A, 0.2mH 2 sets

“ ‘mounting on the

VLT
Goupling Filter  75/125 ohm : 2 sets
Power Line Carrier Equipment * - 2 sets

24 to 500 kHz
Single-sideband with

reduced carrier

Protection Signalling Equipment - 2 sets
Coaxial Cable for PLC' 0 & '~ 1 lot
{Others)

Grounding System SRR 1 lot
Steel Structure and Pédéstals ' =~ - -1 lot
Control Cables e 1 lot

Control Panel For_tng(Z)rcircuits of 1 lot
220 kv Eraﬁémission line
Relay Panel For two*(2) circuits of 1 lot

220 kV transmission line

TLG-4-15
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