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Supply Area of Substation (In case of 200m mesh)

Al Feeder Length (ka)

Density Supply Area (sq.km) - Supply Reach (ka) Tor
QNVA/sq.nd| B3x40 ‘| 4x40 | 360 | 3x80 | 83%40 | 4x40 F 3x60 | 3x80 | 3%40° | 4x4p | 3%60 | BxE8D
| 9.00( 128.00| 144.000 19200  5.53[ . &.38f - 677 782 940.60| 1,267.14] 1.416.00 | 1791218
2 ag.oo| e4.00f{  72.00] " 96.00 5.81 481 - 4797 553| - 471.12) 624000 TI2.76| (940,60
3 32.00( 42.87 48.001 - 84.00 319 - a.69) 3.91) 451 815781 418.08]  47L.12) 4.0
4 2a.00( 3200 - 36.00{ 4800 276 319 3.30 95 255.15) 316.78| 348.00| . .471.12
5 19.20] " 95.60| -  28.80) _ 38.40 2.47) - . 2.85 3.03 3.50) - 184,03] - 252.98] 979.06]  371.8]
b 16.60 2133 24000 3200 226 28l 2.76 %19| 15200 2i2.45) 235.15] 316.78
7 131 ase| 2051l 24z wos 2.4 2.56 zos| 193,30 179.62) 199.56] 212 M
8 1200 . 16.00| c1sool -2a00] o n9s| 228 2.39 276 MT.I8| -152.00) - 178.19] 23515
9 w.67) 22| Tieaol  anasl Les 2.13 2.26 261 104.53] 135757 15200 (21245
] .80} 2,80} -14.90] " 19.20] .1.75] 2,02 2.14 2.47) 92,050 121.84| 136.60] '184.03
15 6.40] © &3] . 0.60  12.80] < 148| - Lg5 1.75 2.02) e072| CBLIB| 9295 12164
20 480 §.40 7.20 0. 50 1.24 1.43 1.51 L7s| 4382 -60.72]  09.77]  92.95
75 384 5.12 576 1.68 L1 1.28 1.35 Ls6| ss.27) 4078  s2.80)  72.05
3 3.20 4.21 480 6. 40 1.0 117 1.24 1.43] es62p 4133 4d.82]  60.72
85 2.4 3.§6 4.1 5.49 0.93 108 1. 14 1.32] 26,480  34.44  40.55) 51,55
40 2,40 &20 60| a0 0.87 10t 107 L#l - 2LBe{ - 2862 M5] 4382
45 2.13 2. 84 3.20{. 497 0.82 6,95 101 LT 2043 ebog| - 2s.62)  4na3
50 1.92 2.56 288 3.84 0.78 0.90 0.95 L1) 1863 2240 #7050 35.27
55 1.75 2,33 2.62] 549 0,75 86 . 0.9 1.05]  15.87  21.37|- 25.90] 33.63
B0 1.60 2.13 2.40{ 320 0.71 0.82| - . 0.87) < 1.01] - 1518| . 20.43] 21.69)  98.62
-85 1,48 197 2.22] . 295 0.89 6,79 o084 - 0.97] 1a.60] 19.65| -20.88] 27.48
0 1.37 1.83 206 :2714] . 0.66 6760 0.81F © 0.93] 1.7 1623 - 2008  26.48
15 L28] . L7} ¢ Lee] 2.5 0.64 0.7 0.78) 0.8 n.s|  1s.69]  18.83]  22.40
8 | L] 160 LBO| 240 0.62} - 0.7H|.. 0.76] . 0.870 10.95| 15.18f © 1610  21.69
- 8§ 113 1.51 L69) © 9.6 0. 80 .69l 073} ° o.85] 10.63| . 14.75]  15.60)  21.05
9 . CLo7 L4zf . g0 213 0. 58 0. 67 071 :o0.B2) - 10.34 11.92{ 15018 - 20.43
95 - 1.0l .85 ns2| 2ol 0.57 0. 65 0.69| : 0.80 10.05 11: 62 14.79 19. 90
100, 0.96f - . 1.28] ¢ L44| . 192 0.5 . 0.64 . 0.68f . 0.7 784 J0.31] 1200 .16.63
105 BREEVS 1R R -] B I B N ! [0S0 SN R N O S (] ML A Y I T Y B U ) N T
110, 0.87 1.16 L3 175 6.53 :6f| - 0.5 : 0.75] 7.46] - 10.77] " 11.45]  15.87
ns. cf 083 L Les| LT (.52 0: 60 0.63; - 0.73] 729  10.54 1.8 1551
120, ©0.80 LO7] " oL20f L0 0.50 0 58 0.62f . 0.7 78] 10.34)] 1095|1518
195 0.77 LOZ| - 115) -~ L84} .49 657 - oslf <, o) om0z 10.10 0:72) 1488
o1 0.74 “0.98 L) o148 0. 48 056 . 0.53) . o.69] 588 7.92 i0. 54 14,60
135 0.1 0.95 107 1.42 0.48 0.55 0.58; - 0.67F ~ 6.74| ~ 7.80] - 0.3 H.92
140 0.689)  .0.81f - L03]  L3T| .47 .54 - o057 o8] 665 7.63] 10as] 70
145 0.66( .. 0.88) . 0.99 1.32 G.46| . 0:53]° . 0.58} . 0.8 6.50| - - 7.50 7.96{ - -1i. 49
150 0.84 0.85; 0.9 1.28 0.45)  .0.52| .0 0.55 0.8¢]- 480 738 na] 1.2
155 .62 0.83 0.93 124 0. 44 ®Slf . 054 0.63] 4m .20 Ty 1L
160 0. 60 0. 80 0.90). 120 0.44 0:50)  70.541 - 0.62F 4.5 716 " 7.58] 16.95
165 058} 0780 - 0.87) 6| oo0.48). o0 osaf 0.6l 487 no7]  nas] 10w
170 0.56( - 0.75] - 0.85 in13]  -0.42|- 048] o -o0.52] ioe0l o 449 693 738 - 10.63{
175. 0.55| - 0.73; - 0.8 . 'L10[ .42 0:48( 051 . 0.58) . 445 .84 2| 10.49
180 0.53 071 . 0.80 147 9.41 0.4B| -1 0.50) . 0.58) . 437 674 6l 10.34
185 0.520° ~ 0.69] 0.8 . 1.04 0.41 0.470 . 0.50] _0.57 ‘4331 d.es| 707 - 10.20]
190 0.51 0.67| 1 0.76] " 101 040 0.46| 0 0.48( o057 4,981 6.55 897 10,05
195 0.48 0.66) -~ 0.74| ..0.98 0. 40 048y 0.48|  0.56[ 420 6.50f  6.88 792
200 0.48 0.84) 0 0.72] - 0.98 0.39] = 0.45{ | 0.48] © 0.55] 418 £80f 6w |
208 .47y .62 . 0.70;  ‘0.94] 03| - 0.45) . 0.47|  cess] 4] o 472f se8| %78
21 0-46] 0.8 0.68]  '0.9] 0.38] 0443 . o047l . 054f ca07]’ 469p 665 763
215 0.45]  0.60| . 0.67] ‘0.89 0. 28 0.44) . 0.46( 0.5 402l 465 B.55] - 7.55
220 0. 44 0.58| -0.65) .0.87] 0.9 0431 ¢ 0.46( G 053] 3eBl . 4757 . 645 7.48
225 0.43 0.57} . 0.64y . 0.85| 087 0.3 0 045 cos2| ae3| o 458 4:80 7.38
230 0. 42 0:56 - 0.63] - 0.83 0.8 - 0.42| .04 o gs2| sl 4a48|.476) o]
235 0.41 .54 0.6y . c0.82] " 0.96] . 042] o o4e) osi| mea| o aar]. o sgel 7.0
240 0.400 © 0,53 - 0.60]  0.80 9.28 0:41] - 48] T pse] 37O 4.8%) . 4.65 7.18
Supply Reach : Length of Radius - /- @ PR R FEEE R :

Feeder Length : Road of 200a Kesh .
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Appendix 9.3-2
Determining transformer capacity .

Maximum power demand 1s assumed and network transformer capaCIty determrned
using the following equatxon ' _ i

It is necessary that in the event power to one 01rcu1t is cut ofr power
supply to the load be malntalned contlnuously, without load PEStPlCthn,

using the remalnlng transformers in overload operatlon

100

_ : P .
Transformer capacity (kVA) = —— X ~—
oo Nl o a
P : Maximun power demand (KVA) = -
N.: Number of rece1v1ng circuits (ckt)

a: Allowable transformer overload ratio: (%) f:ﬂ,}

. Example -

Maximun pover demand : 3,300 KVA . ..
Number of receiving c:rcuxts 3 okt
Allowable transformer overload ratxo ; 13b %

t 300 oo
Transformer capa01ty = T — = 1,270 kVA - -
1 3-1 LS80

In cons;deratxon of the future load increase as well as: the standard_-
rating of a transformer, the network transformer capac1ty should be 1 500
KVA. : : Lo

-SZE@o






@

1.

Countermeasure for protecting regular network transformer from fleqding

| Since the entire manhole is predicted to be inundated, the regular'netwofk transformer

3. Countermeasurce for drainage from manhole

- The following equipment and devices are inst

is of a construction having a water tightness sufficient to withstand the waler pressure
at a water depth of b m so as to make the transformer [ree from inflow of waler inlo its - (1) Submarine pump
internal parts.. '

alled for draining puddles collected in manhole:

enable manual operalion and awlomalic operalion

other foreign matter are contained in puddies,
ended matter is installed in the caich basin to

Capacity 075 kW
‘ _ _ _ _ Pipe diameter : 50 mm
2. Countermeasure for prolecting the manhole from [looding Pump capacity : 200 liter/min
: Total head : 10 m or over
To prevent inflow of water to manhole from the portion of duct as a countermeasure for :
protecting the manhole from fioodlng. a duct manhole water proofing device and cut-off The submarine pump should be designed to
cover are applied. according to the water level relay.
Duct manhole water-proofing device Cut-off cover (2) d{atch basin
Bolt/nut ' ' « Since a large amount of soil, sand and
® @ : g _ a screen for preventing inflow of susp
' N2 . discharge only water into sewage pipe. .
%Z:::g _réf - = - The capacity of catch basin shouid be 0.2 m® or over.
e 5 L - (3) Drain pipe
& 11 ' Water—proof pipe Duct moterigl
NNy

V77777
LLE?T
o _Designaﬁions
@ | Packing
@ | Walerproof admixture
@ | Support fitting:I
@ | Support fitting II
® | Center fitting
Clamp melal
@ Suppoft bolt
Clamp bolt
@ |Waterproof cast iron pipe

' Appllcatiun example of duct manhole
water Droof;ng dev:ce '

A

7 nateriai
7 : Foreign matter joint
KCut off cover packlng

Cut—off cover : - o ' . ' Side walk

into account corrosion of the DIDP

» The diameter of dlﬂln pipe should be 50 mm, and the pipe material be dctetmxnvd taking

Car lane

7 rAIIrA !

=

LiL :fl/////////// SETEL AT

To sewage pipe

Submarine pump

‘Screen” '
(for preventmg inflow of suspended matt

er) Catch basin

Appendix 9.3-3 'Examplesiof'water-prddfing”cdhnterméasures_in'beﬁﬂlar hetwopk-system
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3

: Normally Close %
: _ To Customer

: Normally Open

% @ % ' ' - ~—  Underground Cable
K A b x - 4 X X . . : K
- —— Overhead Line —— : Overhead Line _
: : —-— (verhead Line
from substation —s——————— ¢ ¥ 1 g S
: ' % | % . @ ' _ : x ~shaped Branch Box
, : ' _ _ ' _ : Interconnecting Switch - for 24kV Customer
Multi on-load Switch % @ Jf o : X Disconnecting Switch
. _ . | o _ , _ S ¢
' X X b S 4 > S 4 B _ . - ' _
- - ' : — -{1—— Overhead Line _ | @

24KY/220-380V

O o e

A

Pad'—mounted
Transformer

In Case of Interconnecting between Underground Line and Qverhead Line (3-division 3-1linkage system)

from substation ® S E—

| | — ——— Multi on-load Switeh | —  Underground Cable
& . | - : i | ' 3 ' . — Overhead Line

: Section Switch

L
A2

: 'Interconnecting Switch

e U m

. Section Switch

In Case of Mixture with Underground Line and Overhead Line (3-division 3-lirkage systen)

Appendix 9.3-4 Example of Basic Configuration as Mixture with Underground Line and Overhead Line
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Low—voltage |
Pad—-mounted Servic_e Box

Telephone Box =~ Transformer

- g_?l_f_?_:—.__—: Eﬁ _'_.:'_'_';.'_"_'.;F(T!..:?ZZ;T;K;:‘;“:;?:;:@T_ N _'_"_'_"'?"_'_"_"'_'_.'.}F.'_:").‘ ' K ) C T T T "

Low-voltage

Pod—mounted Service Box

Street lighting _ Transformer

Mgy — . —
e e e e ] 7 ] ] tem——m—eme e b e - h _'
o r—- —: = o ' I["“____T_“_:__":.T_’_IIL—_‘: ' “ :
e e f . 14 |
WLl ‘ - ® | I, ‘ o | _ . 77 /Q}: 7777777
- m—shaped Zk ?_ 1 | Z\”"Sht’i ed - 2 ¥ { Low—Voltage Interconnecting Cable
Branch Box . 2 ' '- : BranchijBox - _ : n—shaped | '
_ J’\g Low—voltage Branch Box _ \ ' Branch Bo /l 1
) : ,4\0 ; - bl. ,\j) Customer'sCable Low—voltage Branch Box Customef's Cable \
Receiing Costomeid Pole - T , Al ol
- 9 ' . |F 24KV Directly = - ' o 24KV Directly
) - 4 Receiving Customer o _ : . Receijving Customer

Low¥vdltdge :
Interconnecting Cable

— - — 24kV Underground Distribution .Line _
———— Low—voltage Underground Distribution Line

~ Appendix 9.3-6 Basic Combination of Underground Distribution Facilities
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Appendix 9.3-7
Time-delay Fault Detecting System

The time-delay fault detecting system designed'to function in collaboration

with the réclosing system in the substation is a kind of the time relay,

which functions with time for detecting and eliminating the faulty séction
- of the distribution line, and used in combination with the automatic

switches installed on the distribution line.
Outline of Fault Detection

When the fault has occdrred in the distribution: line, the fault is detected
by_the_relay'in the_sobStation_to cause the circuit breaker for the
distribution feeder'line‘to be trlpoed,“thereby-the poWer'supply'is”
discontinued. _ S |
Theo,'after 60 seconds, the circuit breaker will be closed to resume the -
power supply. |
When the power supply -is resumed the time- delay fault detector causes the
automatic swrtches to be closed sequentlally based on the X-time
1nterval(t1me interval for closing)
When the power ‘i supplied to the faulty" sectlon the relay of the -
substation detects the fault_aga1n torcause.the circuit breaker to be
retripped. | ' ' _ '
At this point, the time-delay fault detector, set to Y-time 1nterval(t1me"
: 1nterval for detectlon) is closed and locked in order to prevent it from
causing the automat1e switch’ to be closed again.
1Then, the 01rcu1t breaker will be closed again after 60 seconds from the
retripping. to energlze all.the sound sections preoedlng the faulty section
which wall be separated : ' R

”'Hrﬁgje'o':rif..



S 5
S e R O—
o on = off J [}] J :
o ‘ _ Fauit pom+ SRR

When the fault has occurred, the relay will be actuated to open the. 01rcu1ta
breaker.
@ _

B [%

| —f @

Coff EFLT
o Fault p01nt

All the fault detectlng relays are opened

@ .
CB . 1 T

.-.off_-%bon.._ . Tj r# LT

Fault point -
After 60 seconds, the power supply.until automatic swatch(I y will be '
resumed by re01031ng the circuit breaker.

@

. #
T J E%ﬂ*
: : Fault p01nt

After 7 seconds, the automatic sw1tch( I) is closed and the power supply 05
resumed until automatlc switch (]I) ' '



|

------ AL

_ Fault point
After: 7 seconds, -the automatic switch(T ):is closed and the power: supply to ¢

the faulty point is resumed.

®
3 éﬁ
R

novott u* : J

The relay is actuated to trip the circuit breaker.

Fault p01nt

@
_ - CB _ [% : lock
—BG---® q] {J—
Fault pO1nt

All the fault detecting relays are opened, and the automatic switch(Ir) is
locked. |

CB , I I lock

Fault point -

After 60 seconds, the power supply until automatxc sthch(l ) will be
| _resumed by re01051ng the circuit breaker '



_CB | : I lock -
— G @t D’ %_?/ T
on S [‘]] f
R Fault point

After 7 seconds, -the automatic switch(.I) is closed and the power supply- is
resumed until automatic switch (11).

The automatic switch (1) islleft opened, and the power supply to all the
sound sections preceding the faulty section which will be separated.

_941 .



‘@ Porcelain insulator @ Lower metal @@ Barth terminal

@ Upper plate - (@ Plange € Insulator
() Leading conductor - - @ Supporting insulator @D Spacer
@ Shielding cover @ Protective casing @ Spacer
® Fixing plate "4 Sealing metal @ Epoxy resin support
® 0il reservoir : @ Sealing mold @ Stress relief corn”
(D Condenser corn - @5 Water proof tape @ Pressing pipe
® Reinforced insulation @ Insulating oil - @ Spring Unit
® Support o @ Shielding. '
CWet type - - Dry type
| R© - A
Tl : ~
¥ ; ©
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T ®
e T :
@ & ” |
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e
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- hppendix 9.5-1 Terminal Joint for 230KV XLPE cable
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