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& A 1 M 1A & A 1 M 1A
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(3) AWIANWANINNIT 180 A13.4. (3)amaiuiiannnin 180 as.a.
Ls = 90 x A + 6,000 VA. Ls = 20 x A + 6,000 VA.

2]
A a g

A =Auiiiaailu as.a

A v
AND 1iH 146,147
57

57
'Y o @ N v o o
3.[1’7@@7’7@\7?!@1]53&1777a”%ﬂ\7'7%7'75é757%ﬂ7n'321l
Uszinnlailssuurinanatdwaindrwnans
Ls2155x A (VA))
UsstnNAT UL WIINEIRNAS
Ls 2 85xA (VA)
o i & A Wosamsii e [WWusatasas
wasnan i N s N wes ) 5 o ,
2 NIAINNITDUNIN gmﬂlu'm‘lmy
MualraamunNnATANAID3 4‘ uaznandu 9712 IWanmdudias
- aadiv s nanInlgamase
4. ﬁﬂﬂﬁﬂﬁgﬂﬂ?géﬂnqmﬂqﬂﬂiiﬂ HASADIMAAIIIENITAIR I NaA
7 iz lgRnma030
TrianHoIyA(Ls = 220VA/A3.3,
A Aile WiN 147
A = Wunnauilu a8 58
58

29



4
mpB! LT Aa o
C ﬁsm%m g luhosye \
E g %4 = Vv v d' Y]
el - MufvsNvIATeAndaIN U viaauazinIaIlaINU A
unodB | AEmstaume a1 lanagls wuiawlnsadifwans
: J | 1 a a Aa
TET | Tane Fosana18alanei30019 18I DLABIIIUBAIN L6
LT( _______ 2 ANV DN IRBANIILANREY
L]t ve nsdifisgnunmriora1sgensoarntsywialng iy

iangadtfnargalavsuazianlusriaiiia

(aminluiasusiautasuasiaviasas Wi linanais

Tusroiabala)

v Lag A a a a =~ a o
Vi"l&l?if VDLANRF VLU Lﬂ%tﬂﬂﬂialﬁ%ﬂaﬂﬂ%?ﬂ@ﬂ%?%

/

59

59

NAITANNURIUD Y
ANANTIER

Aaslissuuaneiu
wisannwsanlidususany
ailnsaiuasiazasldlaii

¢ 2999LANSUARIAD
HuLASRIA Al WS uas
isuAailuaiatiana i
LAaZHNTADNIAY

e r
]

Se 05 w‘lvdr

[+

1¢

60

60

28/02/68

30



a o -4 [
Uiﬂmmﬂ%muuﬂﬂgﬂ

124 = a g; a o I3 cll
-ARANNNISAARILS NNl sE a1 U
WARSURITA
-ANURNUDIUTNUNUSTEE1UAD
galaiiu 1.601unsa NNy uasld
Nulagzman

finanszuduadiAtaslaniy
nsrudiuiius Anailsranusas
laiiuANANSEUdURILTRINA
WSNLNAS ANNAISIG 5.4 Yi3a 5.5

61

61

mImuuavaae M asglnsaiioaniu
-iAsasinuniag WA iuus

PANRUTIEY ANNAIT , - E UL WL IR DIBA
H 1 q

15659 [ Dawienszusaasaa iy dasflvwanszualsidindiine
-ARIRARRY CBMemUlW !

LILATRIIAMYNLATAY

o . 2) Samaduang 1awludesduselansusasanion
-WNANTZLLAURY CB AaY

I a o Tuviaaiamtwiﬁ'aeﬂa‘luﬂaun%m(ﬁ'wLﬁmmzwﬁa
"Lumn’:n‘lﬁuamwﬂ']mmmn

4 1 ' a a 2 a o a
Fufias ualiR Uit un useansaLanaRLLAZIBIALIR)

nssiamszmdiinaseiaasgeuazetmsyun lugiey

lun919% 5.4 w2 5.5 L]
Clm '
MB L sihanin ludasduwags lansiinee

CBLAUVRIZA 20

4 [ [ 6 v [ 1
msm’ﬂaanwmawaaqﬂ(mmﬁm)LLazmmvl,aJLafm'n 6 3.4,

siiAiw CB 289 3 minlgisianans lulunalaneusaviaalanzaaadnugnranud sy

' a' 13 1& A a 2 A o 2
Llﬁaztﬂiﬂd?ﬂ‘lllﬁﬂ?lﬂ%?%?’mlﬂuﬂ'}ﬂ?ﬂtﬂ%??&lnuz@

dl .
123304 289 @ ' way : .
uasnInAna1ga19 lBUaIgHSatEN NN lanaa s duwuuviladada

v
Wasyanin y .
“navzya i 1Th 147

u

62 62

62

28/02/68

31



[ 1 ni [ 1 [ 1 ° [ .’:1 ni [
Gatefl 5.6 asassiavatiande Liflszuumhanafuansdwnats swanwinasas
40 a4, TwAwiizasms i wasuals asediums

1. wlvanvasiasgausaziaI(Ls) 2. awieLaasinmian nihzasiaste

3. awmainTasilasnunszusiinzasiasge 4. awiadeiawgiaIge e W IFae IEC 01 Wusaavia lanzimensis

2919%A1A CB 2114 50 A

2 a 5.6 2 d"l 1 a
. B3N 5.6 YWIANWUN bAENK el DB

N P e, ; g azl@meawia 16 as.ua. (66 A)

W14 15(45)A, 1P

4. VAT INWVITHBIYAR M UA
----------------- 210 CB 11 32 A A151991 5-20

1. Tnanvaatieaya(Ls)Amily VA 4 N R
. 3. vinanIestfeanunszuanny

=90 x WuNTeudu A3 + 1,500

VYD9#iB3%A CB = 5,100/230
= (90 x 40) + 1,500 = 5,100 VA

=>22.17 A 90n]% CB ¥1A 32 A

............

63

189n9INM151991 5.4 92067 CB 9%1A 50 A gfio wit 1as

63
=] A o r IZ 1/7 o o % 1 o
FIITNN 5.6 VHIAIATONIAV LY 74/ 7!!5\7977?7’77451]74@\7?’@@@1@7?78 (ﬂ?’l/u.)
Z
s e 4 N THangagaveq A o
AUN Usenn A . VYUIALATDIIA
(R3.10.) 11599399 (A)

1 lifiszvuvianubunn 55 30 1545) A IP
Auna 150 75 30 (100) A 1P
180 100 50 (150) A 1P

180 30 15 (45) A 3P
483 75 30 (100) A 3P
666 100 50 (150) A 3P

1,400 200 200 A 3P

2,866 400 400 A 3P

2 Hszuuvhanundu 35 10 SASATP
NNEIUNENS 180 30 15 (45) A 1P
525 75 30 (100) A 1P
800 100 50 (150) A 1P

690 30 15 (45) A 3P
2475 75 30 (100) A 3P
U896 3,000 100 50 (150) A 3P

1P uN1e89 158930~ oiia 1 iWF 2 ae 6.300 200 200 A 3P

3P ”3”2’5\7 Lﬁgad’fﬂﬂ ﬂﬁﬂ 3 LWﬂ4 ﬂ‘IEI 12,900 400 400 A 3P Fiﬁﬁ "r’i{h 49
64

28/02/68

32



28/02/68

d' 4' % r IZ ﬁ o' o v Y r %4
A1TINN 5.7 YUIMATONINYHIE 1’1’ 7!!5\7977@'7??51’?79\7@'6]95197?7@1 (ﬂi’\lﬂ.)
% 4 oo 4 WALATITAY
Ve d WY NNAFIgAaIATAY
Bl Usztan o o R i R
(@9.4.) flasniunazwaiin (A) NUAL Siinnsatind
1 Lsifiszuurhanudinan 55 50 15 (45) A 1P
5 (100) A 1P
dannang 150 100 30 (100) A 1P
180 50 15 (45) A 3P
5 (100) A 3P
483 100 30 (100) A 3P
666 125 - 200 A 3P
1,400 200 - 1lsznau CT w56
2 fszunthanuidn 35 16 5 (15) A 1P
AMAIUNAN 180 50 15 (45) A 1P 5 (100) A 1P
525 100 30 (100) A 1P
690 50 15 (45) A 3P
5 (100) A 3P
2,475 100 30 (100) A 3P
s 1P wsngie 13asiac e 1 1Ws 2 e 3,000 125 - 200 A 3P
3P wNZH9 ml?an"m #ila 3 s 4 e 6,300 200 - 1lsznay CT W56
30 W 15
65
~ A o ' )I 1’7 o o o ¥ o A Yy Y o 'I
AITINN 5-8 VUIUATONINYIUIE 7’\’ uliﬂﬂ737’77’551’?79»7?6137’7”%771!%59571!?777)3 l] (ﬂ‘l’\h!.)
.o AWuisias Iwangegouasindasion i o
AauUnN dszLan AUIALATDIIN™
(915.4.) (4)
1 o ©
1 Laifiszuurhanssdinain o 30 15 (45) A 1P
105 75 30 (100) A 1P
gaunans
140 100 50 (150) A 1P
125 30 15 (45) A 3P
320 75 30 (100) A 3P
425 100 50 (150) A 3P
850 200 200 A 3P
1,700 400 400 A 3P
o ©
2 Nszuuyenaign 80 30 15 (45) A 1P
190 75 30 (100) A 1P
NFINA
260 100 50 (150) A 1P
— 230 30 15 (45) A 3P
1) 1P wanehs 1a5a93a% oiia 1 4Wd 2 1 580 75 30 (100) A 3P
3P ”&l?ﬂﬁd m?an"m ﬂﬁﬂ 3 WS 4 d 770 100 50 (150) A 3P
2) w'éag@ﬁﬁﬁuﬁmnnﬁﬁn’muﬂ79‘7%@151\»‘1' 5814 1,550 200 200 A3p fle nijisi
snmawagasasasian use 9 Ty 3,100 400 400 A 3P 66

33



19197 5.9 aw1avasasasiavke s swsisiasgadssiandwinnn s 1At bl (nna.)

¥ o4, ANagIgn2aATas swIALeFasian
. o 4 Nuiviag o N
aauh dszian dasnunszusiin A
(@5.9.) Y Siannsatind
(a)
1 Tailszuuvhanandn 40 50 15 (45) A 1P
5 (100) A 1P
anadwnany 105 100 30 (100) A 1P
125 50 15 (45) A 3P
5 (100) A 3P
320 100 30 (100) A 3P
425 125 200 A 3P isznau CT
850 200 TERT
2 fszuuvhanadu 80 50 15 (45) A 1P
5 (100) A 1P
ANFIUNAN 190 100 30 (100) A 1P
230 50 15 (45) A 3P
UNENUR
Y 580 100 30 (100) A 3P 5 (100) A 3P
1) 1P %189 1A58990 2ika 1 10 2 &g
3P weifie 1A3asI 9iia 3 s 4 770 125 200 A 3P ’Ji‘f'm@u ct
2) viagaisawinndiinmalfluased 5.9 4 1,550 200 Xy
s nzanA3aia use o

AN® ¥ 152
N 67

67

UszLANgdItEna

WIS WA bl

a 1 a a 6 6
M1519% 5.10 ﬂ']Iﬂﬂ%‘ﬂLﬂ%@lLLﬂﬂL@lai

b4 0 { | o 1 a o
5.2.2 luamaneilas uwmanuasamaswaaviasgadidalduwnnsmedlausi Toaldalasudioud
unniaeslamalsziamzasiasa aamasi 5.10 susuvasgeysziamatendy vie 5.11 dusuviasge

a 1 a a 6 6
M1919% 5.11 ﬂ']Iﬂﬂ%‘ﬂLﬂ%@lLLWﬂL@lai

swsuriasgaszinnagaid

Mewhign | lesudiaudunniaes
110 0.9
11-20 0.8
21-30 0.7
31-40 0.6
a1 aiulyl 0.5

o o v o A Y Yo
m‘n’a‘ﬂ‘wa{l‘mﬂ‘s$m1’|ﬂ‘mm‘mﬂ’a‘a‘i‘mmﬂﬂﬂ

0o v v a o [3 6

m@muae‘m Iﬂﬂ%‘mﬂ%@ttﬂﬂma‘i
1-10 1.0

11 Ayl 0.85

o o yn’ -4 d’d 1
W80 amﬂuadgm?msmmwaag@nu[ua@g\?g@nau

gile nh 152,153

68

68

28/02/68

34



CB MAIN Gt 1\ AIsMMUAUUIAE 18 1WAz gUnTallodnu

n’immmmﬂmmﬁ

Distribution
Transformer

AMwInk b laavias

%o+ bldaunans) S ﬁ1ﬂﬂf’)ué’1ﬂ%}ﬂﬁi’)ﬂ‘ljﬂ \
I i I miﬁ1u’3mi‘l‘iaﬂ 1‘?5} Co-incidenceFactor“!g]}

r vinameateunazmsteanunszua

CB Meilau aas

Vl 1 o ! a v | Ao o A
HNANITNAIIN !ﬂuﬂi’)\i!ﬂuﬂ1ﬂﬂﬂ1ﬁuﬂ ANU

gasluananeilon ittt S i nsesdesiunszumiudioudu cB
fidmamle ] L

Common

A A \ ; \ d'
wazdnnanszua lidn Tmaametloui

.................

o v o o Yy To 1
fnu’Jﬂﬂﬂ!!ﬁgﬂgu1ﬂ1ﬂﬂauﬂﬂ@umu1ﬂﬂuﬂ1ﬂ?1

4 o v ' y
CB insasiaveiasla - [w—fm] imB inanseatesnssuanvvesmeilon

6N WATINVDY _,':l_’f_’,: _________ & feunulureunumelane vise iutiand (Busv@/

CB wwviasgn awala

Tnaafiswanslduas

Taiviufirume

; : a 4 o
----------------- tN% CB 289bA33IN1YDY Jiie Wil 153

@

o o
M1919% 5.4 158 5.5

Winsgauu 0

69
@ 1 dl d! ‘l z dl @) 1 Y]
#28819%1 5.7 Meilauganiterasarnage luwuhzas nwu. Wuarasgayssianagade
‘e ° @ ! v A do ° o
Lsifiszuuhansnduandiwnats ma‘lﬂ‘lwmqmmmwuwaaaz 40 0158 WIW 20 a9
LAZUWIANUANDIAE 100 AF.4. 3IWIW 5 WD 598 25 ¥D9 JMUUA
1. luaasanvassetlan
2. W10 CB Jasd1edlaw Mvwa uaeaeseuy 3 wWa 4 d1e 230/400 V
3. awase WHheesmetlan e ligane IEC 01 iwsastia lansimemiis
Ao Wih 154
70
70

28/02/68

35



28/02/68

Aad o

M
a9l 1-10 uwnieas 0.9 MDB
Wouil 1-5 am 12,000x5x0.9 = 54,000 VA L

a9t 6-10 am 5,100x5%0.9 = 22,950 VA
Wadit 11-20 unnues 0.8

1097t 11-20 e 5,100%10x0.8 = 40,800 VA
Wadit 21-25 unnimas 0.7

Waait 21-25 Inam 5,100x6x0.7 =17,850 VA

..............

1.118661’5‘33»1
= 54,000 + 22,950 + 40,800
+ 17,850 = 135,600 VA

s

v & A s
‘Hﬂﬂgﬂwuﬂ 40 A19.4. Tmm 4005.4

L =(90 x 40) + 1,500 = 5,100 VA

20 99, 5 W09

100013.4.

3. e lnlvh m519 5-20,
Jdee IEC 01 vina

135,600
> 195.7 A

A 74
\danld CB awa 225 A

Hosyanuil 100 as.a1. lvian
=(90 x 100) + 3,000 =12,000 VA

) v
AND iU 154,155
71

71

1 Y v
asaimaaaaroutlad I vinandeuilaslwihdedludinn

7

Tvan ﬁmam‘lﬁ’ miﬁmuﬂmmmﬂ%aﬂmﬁ’unﬁzumﬁu

uazamemu i ldgsieazidealuseamdonasliih

=~

A & v
ﬂﬁiﬁﬁﬂﬂﬁﬂ“ﬂm@ﬂﬁ1ﬂ]ﬁclzﬂﬂﬁgﬂ@'llﬂjﬂ

5.2.4 1vian32y

Triaavesrosganaruasannylndunans
maminalranvastio sgaanselim

/
fih N

A d‘ Y v U
Aelvanfidegedalueimsyaldsaunuy

a9

a a ¢ Pl y
Tnoudauaunnnes ldmumsiai
5.10 ttay 5.11

5.2.3 Iviaa lvlihaaunana

1 a d 1 : v a
wu anla aszNeiazuasa v
a | Y 13
maau Wudu msmuiulviaa
MIMHUAVINARIT BT INUNIZIMDY

wazangllvh duldmunmnualude y

A ¥
WO U1 153
72

Y

72

36



28/02/68

sathefl 5.8 seilangevitsasamsgaluwuizasmslwimassas duaasgayssandninay laid
¥ 1 H
stuuhensdunndaunans aelwliiasgaemanudiasas 100 as.a. S1waw 50 sias A lnihdaunansd

a 4d

6 6 o
AR TBARNNLASHA2523 50 KVA asmunazwavdauas Wi

MAUWDITA Tagudioudunniaad
800 kVA pistribution &l 0 1-10 1.0
wanstormer - JHY] & h 2
________________ Iﬁﬂﬂ‘ﬂaﬁ‘éﬂ 11 Al / 085

Tvaauaaziassa = 155 x 100 = 15,500 ¥A
MDB s

a a 6 6 A
Iﬁﬂﬂ‘a‘?&l Iﬂﬂ%‘ﬁbﬂ%@tlﬂﬂb@ﬁ‘i@l'\‘ﬂﬂ 5.

#aefl 1-10 Iva@ = 15,500 x 10 x 1 /155,000 VA

L ol 097 1150 Tvam = 15,500 x 40 x 0.85 = 527,000 VA
TCI‘ - L koaae s'auiwaﬂﬁ'm‘q@ = 155,000 + 527,000 = 682,000 VA

IWQWB")N‘BB\?@’]W}‘S = 682 + b0 32 kVA

anldnstautlaslwizwe 800 kva

]/ """ ( 50 kVA

5 k4
Aade 1l 155,156

73

73
e o d4 9 o o a
5.3.2 N30AAILATAIUDINWNTLHHFIRIA (Ground Fault Protection)
5 T
1 A LY a
: ﬁﬂﬁf’]\?ﬂf’)ﬁﬂuﬂﬁ%!!ﬁ!ﬂum@ﬁﬁlxﬁlﬁ\\
a ¢ A Y d ¥
v o / metdouuazud dandsys1uni
(Usnmwn | = v [
U il = 4
rom0AT"E L viaaaua 1,000A Y1l deq
1200AT r == AANI Ground fault protection
A v J
( *| \Gll@fl‘llﬁcﬂﬂ!“n /
1 I 1
i e
: (= YoanIu
o 3 . 1. ilsumseatlanasasifszsim
‘;H RHAgas ; VOINTZUIUNISNNGATTHNTIN
. —— il uyveeiied Fadmganseiiuiiu
| azﬁﬂﬁxﬁzmmt?zﬂﬁmmn
T ey HaaTh - 2. Biliiunesguindimaa
WAIFIU aN
74
74

37



v 1 1 -7 1
a o a [ o a R a_ o
ﬂ'l‘i@lﬂmLﬂ‘imﬂaaﬂ%ﬂizttﬂi’amﬂ% (Ground Fault Protection) WwnstiaaNaas
[ i a [ o 6 d a o d o 6a
atlasiuanudamafiianunsngan waialnsaluisasiesassdagetiniusninas iy
Jan1935 enmsThawviautuiadasaa ns? Lwin'szuaﬁi'ﬂvlﬁll,azﬂamaasazgmdwmn

ad [ o 1@ ad o :
DN15IONTTATILUTIU 3 35 A9k

=

Janszualrnand UM UUAU(Source Ground Return Sensing method)

1.3

N

2.357ANssuaaNAa(Zero Sequence Sensing method)

N

338 7anszuannmarisenssuariae(Residual Sensing method)

N15AIIIANITNANTEUTNANT DIDIAU(Ground Fault protection)

21 = 0

14¥ngued Kirchhoff Ao

Zn

e

o 111 158

75

75

Y

U \ a
mnizua"lﬁanauwmizwﬂu (Source Ground Return Sensing Method)
- MEARKANAUITADINNYA Ground Bus
- 31 CT AAM35241319 Neutral Bus #1a2 Ground Bus

\l Y J d‘ A |l v 4 T o
- 018 Ground vzAannuUa@IWanzTinsesnedui llihnszua

1.3

- 1}01HA Ground Fault, Ig 3¢ 1vianduliéia Neutral Taariu CT
- 81 Ig > Setting t@AIIUNA Ground Fault M1AN® CB AAIDIMUNANALLD

r

SREATIRNUNTIETIAIAY

/— YafifionTuua 1896

nifouilas

Load
°

R E Ay

~ — ’

_______________

nszuads lwanaumediuvasefu

g‘ﬂﬁ 5.9 3530nssud iuansurussuLfn (Source Ground Return Sensing Method)

P
gile Wi 158

76

76

28/02/68

38



- MoAevianAuazAeigA Neutral Bus N §)

-3 CT AAN95%13149 Neutral Bus 1182 Ground Bus

A Y v J d‘ ﬁ' 1 £ 4 q T o
- 018 Ground vzAatnnuUaIWanzTinsesnedui liihnszua
- 1}oINA Ground Fault, Ig 3¢ 1viandulués Neutral Tagrin CT
- 81 Ig > Setting @AIIUNA Ground Fault 1AN® CB AAIDIMUNANALLD

nsfouilas

135 Yanszua lvianauruszuuay Source Ground Return Sensing Method

¥
o

Load

{ ]

MeRonanAY-==>f - -~~~ 3 i e
= nszuass lwandumefundesudiu

maferianAUAN
fmFarfadhld GFR
hnvEanaIa

gile nin 158
77

77

ad v .
2.3530N3sUaaNAa (Zero Sequence Sensing Method)
-1 Zero Sequence Current transformer %30 ZCT oW Phases tazane Neutral
- szvuiludnfnszrananaunazding 19011 MIAIY Secondary Y09 ZCT laidinszua

- 1}o1HA Ground Fault 113U Secondary ¥e4 ZCT vzdinszualvia Ao Ig
- 81 Ig > Setting 1@AIIUNA Ground Fault 11AN® CB AAIIMUNANAIL

LR GITIEN

s
NN BV NE— 7

F4

— SIAENTIRIUNTEUETIRIAU

WU e

/ ZCT
A

/— AMTONTUFTIRIGU

__)q\:\

/]

Load

MUADHANAY N
(AoMUTANS N H30 -
G A1a Naldinarinle
mi?ﬂﬁﬂ‘ﬂlﬂﬂ)

-

Gy — M = = e I p————

NSTUAS Iuansumsduvsase i

‘gﬂ]‘ﬁ 5.10 Sﬁi'mnszuaauqa (Zero Sequence Sensing Method)

=) Y
9ile 1N 158
78

78

28/02/68

39



ad v

3. ’JTJ”Jﬂﬂ’iw!!ﬂﬂﬂﬂ"lx‘l‘l’i’iﬂﬂ‘iul!ﬁmﬁﬂ (Residual Sensing Method)

- nIsiadn CT ‘VN 3 Phases 533 Phasor i1t Iph, Ia +1Ib + Ic =Iph

- ¥inszua Iph wfSeufeununszuan CT vesae Neutral In

- 1 Iph = In naas wasmnszuaiugud) szuuilnalnd

- 81 Iph # In 4aA9 1A Ground Fault Wad1anenszud Ig N

- 81 Ig > Setting #@AIIUNA Ground Fault 11AN® CB AAIDIMUNANAILD
/— Swdarniunmuenaiu

wiomlas \muﬂ"m% / /— ANANTUUETIRGU
A—1— AA
5 | /
c———d A 4 Load
N |y :
— I_I N S I
I 1
I I—L
G '
\\ 1
\\ "
IS ot N CT 923299 UNT2UE

- ———
"‘-—--_________ e i s Twanauveslnan
(oriuiaing N nia a uaaghinsindunszua
‘iguﬁ‘i'ﬂﬁaﬂaﬂﬂ']ﬂﬁuﬂ‘iﬂ'ﬂﬁﬁlﬂ% . ”
G A& ifimaninls %"Jaﬂa‘u(Cround Fault)
msiaRanain) ,

gile Wi 159
79

U1 5.11 FanseudanAavianszusinta (Residual Sensing Method)

79

UNN 4 N1IADAIAY

LYK T A a d
nsneasaune mﬂ%’mu1"1vlﬁmmws"lﬂﬂm§Bmﬂmc‘n
"lvlﬂuaﬂnsm"’lﬂﬁnmﬂuiﬂﬂmsﬂmmnwanﬂu mmauﬂm

‘lﬂuﬂﬁﬁli’]!!ll'l.lﬂ'l'cli HUM uwmauawummmumum
A B C

H

|
3
(( f
\ VSA T WA

_ sedumasussiouaiwdh

(eio13ntusd LW asdn)

IuEIad

3

Fasiaranéd

HaszUL lWRhas&En) a5
nanéu .
gile nih 107

11 4.1 szuumsaeasdummsuanamalueins 80

80

28/02/68

40



28/02/68

4.1 ¥UAVDINIIADAIAY _—
msaeasnnvaszuylihmeluermsilinily 2 mﬁM

v a = A \ G
1.mM5AeaIAHVe 952UV 1WA (system grounding) ABNITABILVUTIO

1395 IWhasdu Tagl¥aederanau@iilWi)aatnfuranaunseasi
MR UHanaY Cﬂ

2.msnvasauvesu3fHam Whwsequnsallvliequipment grounding)

A v a a v d 41' Y \ a o a a

aemsfaasauvaIuIsam Il indesmsneasau Mlalagmsiauaianin
a v d a ! a d [-Yr-N YY)

anusnami lddeasfunmuadaruazl¥vanfmagInuduveIsz Uy

Tl

Ay
gile vt 107

81

81

4.2 sz noUURITZUUNMINDAIAY

o

szuuNIsAaasAnNEInsTnaunNdIa At

4

: | ‘m’ﬁu‘lﬂaaﬂ
n |
\l 1131 | 6.81aaadnvag
_ ) ( (/ | usAm W
T 1 . ‘/'
Y Ao ' a &Mﬁ?ﬂ‘ﬁ o o
3. sgdEnnan1sAaasan(@ N) N 1 Ve
A g | 3
. |_1 5 | —
5. drgaadinilszsiv o . \ et vih
2. sngGananaw |, ; | N S
1. penaw . usAmr WA
v\ v I
3 -
v h :
a ' v a gile nith 108
519 4.2 arudsznevveIszUUNMSADAIAY o

Y

82

41



1. M3neadduvedszuy i (SYSTEM GROUNDING); Functional earthing a1 IEC
2.M1570a9AUYIU5 AN INAEQIUPMENT GROUNDING); Protective earthing aa IEC

83

v
wsauag bih " auldaan
’
3 1 LT T} wwmaiad
I ) /I
i ( ( y VB Ao i
— - .
(i 7w T3
flaasfin — ¢
= mmampa\_ E
fesasnysssin / l'G T
Aecanandn —— N s L uSAmet i
(1.n3daasfnasszUL W) (2. mideasduwaaniziuilii)
awlnian & .

&

E=4Y

0 W11 107

83

4.3 nInaadanaaszuL NN nazuSAm i I
4.3.1 MInvasauva sz v
1. 3M156asfn

@296a0 N N NU G Bus
Mausing

1
T 1
I
- = = 1
]’_‘- h FI
. o T
2 " Lamfind X
nszualnsaluanay i / -----
Tdasu99s "[L:l..l e ————— -

i A v
fMudananau — ANBARVDY

adnan _,I- yinwn lnlih

51 4.3 2993n13RasanvasIzuL NN

A
400V, 4 400V
C m B

400V

M Mediunan

gl ¥ 109

84

84

42

28/02/68



d' t%4 ' a
2. ﬁgfl.lﬂvlwﬂ]ﬂﬂnslﬂﬂa\‘iﬂu
> 1. 2vsvosTusuilfauegmilofaaduleionngn lnifld Feoglusnasuase

A a ' o wa Y
Q lu@\iﬂ'lﬂf]’mlﬂﬂﬂ'ﬂu113Jﬂaﬂﬂﬂﬂ%1ﬂ@ﬂ@]lﬁﬂllﬂ

v 1
O 293501A% )
o y o o T 1T 1
Lau‘lalﬁmaqnvl.mﬂﬂ S — — —

> 2.2995 lud01UgUagun N (health care facility) 15U 2995 ludordad 115D

T59aWeNU1a HIBAALA AatH Isolation Transformer

= = ==

; o V Aa e E,_[_, B

Giilpenin lWhdueniinadesinle & =° aes R
3 @_\ (Insulation monitoring device)

1w IT System @1 IEC uazdl

inFasariviannuiiiuaniu

8 %I 109
85

f=48

@

85
1 a A o = 1
nsaaasanzasarmsisuldanaetlonniadsasden
D1ATTRAILIN 21A1INAY
(@1A13Wdn) il 2
MDB DB
S T fesdivdniunazaedananiu
= = \iWeria Ground bar asAy
sUanmsuaei 2 Sulwainaredeuvasaimsvan

86

28/02/68

43



21A15975U IWa1ng181TauNsa9a5Ea891NA1AITUAN (AT 1) WUABIRNTSULINANALLAS

IWANYRUNUANNMNTIA 4-2

X
L Ut
'_rl-—Nx ~ N -
A5 —;
5 G ]
fasilnaniy —
21A15han (Waen 1)

—

AU
87

a1asisulnananetlou (wdsm 2)
1993N150asAUYRWIER1IANS (aaudy 1w wialigie)

frgsananay waza luivanduanagazaasanynulua uazwineasn Neutral bar
o 3 a ' 5 o 3
AU Ground bar NILAIINBEIADTYDIDIATTH(HAIN2)

|4 %4 74 =y e a Y Y o 1 = 1 174 1
daantIy INAaINNanAun la ﬂ?NQ\?Q?EIﬂEI‘Z!ﬂLﬂEIQGJ’)ElzmM@ﬂﬂ’lﬂma‘:’?\?@?ﬂﬂﬂ
An1siaua1gaulUaagasAagIula ue uad LS NI NAIA Y
N L
| fi91A151aeh 2 inuseanan Neutral bar AU Ground bar
i—rl_ N - I/\\ N x:/
8 @ U] e o 2995e98
= U e )
1
Lidasdindnfufly —
21A15% 1

Fusann

81159 2

sULEAININENLIUVBITD 4.4.1
Juu

44

28/02/68



4.3.2 MsneasnuveavsHam v

ad ! a ! a o a a a ] a d a0 ¢
1. Smscieaséu maneasawhlalaemsiiusnefin (seden) Tudaashufiuiaamiuszsiu
logldvanduideatutuzasszunlnih (U9 4.9)

N A B C
I I 1 W BUEIRS
el
| snoduvosuSinuetivivh
//——‘ -
L ml wWwulisioasdunenaiat
) ——
~— !/ ‘/ = WeRIEiDE
[1 N C.-k\
j-I;IG— ==
- —
[—— mueiovidnédu ~__

sosruulvifhuaz il
e B
vERu lvivhasdiu) G ;

N fu G siasinshniaris /

ssdusasvIanuT LW A %
ﬂ 2 B 110

fgﬂﬁ 4.4 2995M156109 9D ILEA TN IWHA "

89

2. U3 Hanlilhndessoasau?

Y v

Vit i fdiaiiia lwsauaresfusunnudasdansin wasstillundnnslasd
(1eazbauisuan @ laansnasgumsandomawWihausugszinelne)

(1) AFaraRNLAz/MFaTaLAudalansaIaeAa1n

a o a o a % ‘ a 1 a 1 \ @ ‘
2) USAUN NN T RATARAN LN WIaTUANNNITLAURIEN1T AUt ulansn
a 1 1l [~ a
ilalasuazlulaluniafuvaainszualidn

(3) uismuet iWihafietaderuiinnamaussdu dmdidulavsdalasuaslidumaduassnssuslni
(4) wiAmuaize lalldsunszualwilogase
(5) wSsows i Asinendasifey dauiiulavsilalaszasuSamelwin

(6)s0509 13 T L lusauiiadadaszunaasnansdin
U q

40 v 110-112

U

(7) wsasldinWnldlaldluaniunagaidassuidassioasin "

90

28/02/68

45



V3ot iihiyaaaduiafe fasaenshin

5 laissin 1.5 8.

oy

ymamaﬁ'sm"a?m"

TsiiAs 2.4 .

v

[ 4 1 1
Fwsuaslan Wi dsusiGacsagiigetmauussi isaasauinanndasads lumsihsesnm

i

giila nth 111
91
91
egluaeunilanvisosu uazlal1Ad
MSUENDEMININ (Yanao 1 duiala
Tneiiauda)fosnoasai
: ! 74 1 2
BN IBEEZM)
ddle nih 111
* 92
92

28/02/68

46



5199619890 %

Fusiame Wiy lave swiasuwanae Wihiiausaevia lavs

lnssindngasarns [ﬂsommiﬁsf/uamu
1

L & Kk

dida wih 111

93

93

¢ A v 4 Y a Y a
3. gulnsais s llihndesneasdunaziandiulidesneasdiy

a v d A Y Y A
- 3 S Iihidianawiesnduaey @

Onl¥lunsnavunse
[ Y- Jd d ! g.’l
Oliusanudu 150 Taas andu uoimasNIMINy 1o

usfaminszynilunuau 2 ¥u eaJedldluinlszian m)

a o Y [y a o ¢ >
Ouvs il luaeuiiegerds andu uisaminszyiniuauiu 2 ¥u

O

OmnFedlFluvhnlildlFluaawiodersa am3u v3Naminszyiniluauimu 2 ¥u

[y a d 2 Ly a o a
30 1Husaaulannu 50 Taad d95ulWonndenlastissastiauanuaaln

an3edluvhalszan

1A Y
Qile i1 112

94

94

28/02/68

47



A v AY A A
IA1T N ?W?Wﬂ?ﬂﬁ@\?ﬂﬁ'?ﬁﬂu
@ n50917 Ivhnilasailulans rise 1ns09l5 Invhimne 909U vise AN
w4 Y oy 4 oy A LT
Sou 15 nseaguiin gidv 1 Wi inSeadndn inFeeriniigu
n50915v01ma Tudy ansedllvlinlszian |(2)

14
o/

.lﬁuﬁ'ﬂﬂﬁ??ﬁ”lu duiluResliviaeay

?ﬂ ‘3[] MENs u) mrzmns- e

'.ngP

S TN uw szmA 46kw
% P cosp 083 Uk/mn | cosp 08 0/}
380-420/680-T5 V. 4/ | 440-480V o
B4-B48-48 A 8180 A
33176 6413

giie wih 112
95

95
a Al Y ~ 19y = a i
widanTe4 1% Wi ludeaiaeay ([0 aseddvhuszam m
® 1750415 IWhitiimstlownu IWga Taed Inseudaenuau 2 5 @ sinau
Tnsviend 3o ng (fudu dniu lisuiludesiviaeau
A 2’_, A 19 =) a
1A ImNeRUIUAeITU lideliaean
I KS531 370w
L 2aov~ Sohz L.7A
o peprhis gile wih 112
96
96

28/02/68

48



4.4 FUALASVHIAF LAY
4.4.1 1YGNANAW

A2 95 M3.4.

ssnsaciale wardidudausauanavica e

ﬂ"l‘i’l\‘i‘ﬁ 4.1

a ¥ & @ o a o o 4 a4 a4 a v Y @ v o ¥ A
1. 1% aaaduanihnasias siadhideIusaRnALMANARIL UaTABITUAIREWLALIET
asanloaglsifimasiaszninems uadudiuganaseumudinmue lmanasgumsiasamalwiim

2. 9w1e Mvmaanwaselszsmadil @ewmdhates) awasei 4.1 2weselugige

YUIAAIFAYDITIEFDUANAUVDITTUULIWAINIZuEa U

vuinnurUsss U (As.31) WUIRAIEAVDIEIgs O NANAL(AST.2131.)
laiiu 35 10
L 35 usiliitniu 50 16
i 50 ugiliitniu 95 25
LU 95 ugiliitnu 185 35
LK 185 ue klaitnu300 50
LA 300 weiliilius500 70 i wih 113,115
w500 95
unrenug uusiliaasndluviaalave winaascluvialaveaasinmssashmarnuvialae 97
97
v v a ¥ &G @ o a o o d A da a v a :’:‘L |
YUIATIHNDHANAY ADILUUAIUINDILAS ‘ﬁ%ﬂ@l')%’]L@]EI'WT‘B'@@]Lﬂaﬂ?ﬂﬂﬁuﬁutkﬂzﬂﬂm\? WD
QI'SWW ﬁ']ﬁ%@]ﬂ']ﬂ?.l%’]@lﬁ']ﬁlLN%L‘IIW'IQ'WY]‘B' W]NW]‘B"Nﬁ 4.1
A15199 4.1 ugasImadanan
wmmmaﬂs:mmi‘f'\mms PWINEIDRONAN auovilussan
(A IMNBINAY) AT.NAN. (AN BINAY) AT.NN.
a v d
v3funsesu
S 35 10
LA 35 wa laltniv 50 16 @adng)
LAt 50 wa laltni 95 25
LAtk 95 e Laltnin 185 35
LN 185 wa laitin 300 50
17 300 walaitiv 500 70
1N 500 95
meaderanandmsuszvyihnssuaady azdesly
o v 4 A
@nnNnsed 4-1 Valviaiaane 95 A3, o
H q 2 Wi 113
V22222732227 s 98
98

28/02/68

49



a a v (-7
4.4.2 S18RWVDILSA N bNTA
a (7] @ v o [} = A = A a a
1. 28ia aaadudihimasuasinaniuviailias wiallwaldanlanzvasseadiazfia Ac,
Y 6. i a
MI a2 MC w%aiﬂsamaaumﬂﬁszq‘fmﬂ%’l,lmuammlﬁ'
@ v o Y (] @ a A a A - 1 1
mnidludisinawin anunuuiilizamzaidizauauinag LLG]%]‘]N‘II%‘]@T“%}JUTYJ‘] 16
‘l Yo d' ‘l Y@ ‘1 Yo 1‘ [ a dld 1 [ z
A, hiegasmang bilinladanuunula yaudlaitacasauasnniaese 6ol
° Gl Y a A o G @ a A A A
(1) M ivawinrsaifansdiniinassiinidlniide) wTatuausmaas
(3) 92UAG28NYS PE ,G %30 E

% L1 A [ a [N A % ~
W']&I??ﬂfé)\?&ﬂ%ﬂ'lfl[ﬂﬁ&’tll%ﬁ"?ﬂﬂ% HADTDILAWTIIIRNDINAITNN
T oA a a v
ﬂE]L%8\77’1'7\721’117’”&3?&1@%@"78@%@?2]

1A Y
Ao i1 113
99

99

4.4.2 edwuasudam Wi (da)

o d' ) 10 6 [ 1 1 [ :’l |
2. W10 MUWBAIINAITIN 4.2 LmvlumL&Jumaﬁmyn'nmﬂvlwmmae'aaasuwm 1812995
YUIA 1.5 AN, SUEUN e mgind 1.5 e, eudhamainga luaseh 4.2
A TUWIA 2.5 A5.4. AON

a a v @/ o 4 U a
1) vinameauveaussam lvih mruaainvinansestlesnunszuainy

V99I9ITHH MN M9 4.2

a d o 4 (Y] a
(2) YHIANYAHUYDINDIND T ﬂ”l‘l’i‘l%ﬂﬁ]'lﬂmu1ﬂ!ﬂ%ﬂﬂﬂﬂﬂﬂuiﬁﬂﬂ!ﬂu
(overload relay) uas:g]mmmmm%aﬂmﬁuﬂizaamﬁumumin

: o 2wy : .
1 4.2 Jasn3l)azaa]in 100 % veanszualvaafiunuainaines)

gile wih 111

100

100

28/02/68

50



A15190 4.2
< L7
YUIAFIYAULANGAVDIUTNUGT WA
3
AnavIaTuIAUTUAITDY YurnaIURAUTIUIAUe Ivid
inInatasnunszuaiu (A) (As.00.)
20 2.5
40 4
70 6
100 10
200 16
400 25
500 35
800 50
1000 70
1250 95
2000 120
2500 185
4000 240
6000 400 @;da i 115
101
101
' .
msnoi1n (Bonding) SR
Sllam“rmm‘wugm
. aemsl¥dnaedsiumaluvh "y o
. A1 u1INU N BAR
v A U o A =\
szrilanzysemiineadl lvlih
1
C o Aawda > sulwaan
- msaerhniunelfisivlanszuume !
a 4 1
Audinnuaaiieamalvih | | , .
J( J( J( rtuuﬁm
- manerhndeanunszuadnisesla (( .
v , aunsatinih
,
v 1 ; §
dadasldzin ﬁq.,,;am;__,t ;
INTIENTLUAAAWITIEFY | shsoshniszsns ﬂ;La ; Sufuzas
(short time rating) eAaNANG% — \ . %ﬂnstﬂﬂ%
L N90U15
1
omulidh 5
Al 4 kY Aa v 4 Y A 9
aaaashnilszsi@lvlidn) razussamlvih@lvean) o w2
102
102

28/02/68

51



4.4.3 Meaarndssi

1. 790 Huanenasuaswiatiaus

2. 210 nsbdumng ez namemeEwAE WS HNY Fad
AN 4.1 Wmdeanuamamedenana wasidaRaENAe 2wasedanng

2 6 o 2 44 v oo o a v v Y o ! o
umﬂLauciwswwummm%amﬂnnLaﬂw.wammnumﬂ'wnu mManar1na1a1s
qﬂnszﬁmsLﬁumw%amslvlw%ﬁl@i”

[J Y o g a4 v o 1@ 1 v d a
mwummmm@wuwmm‘luLamm 12.5% Y29UWIAFLNUAE  F1RLNUNLAWNHAL

v

fda nih 114

103

103

4.4.3 HaananIndses1w(6a)

Meaarnawlinisnsdimedsesduludasiumedenwisasiuadaiene aasdawe
1@ 1 1 v a dl [7X) 21 dl v U o o =1
liBnnTnamIauasaeaauanawd i 1w b lwes1ed 4-1 anaadnlnuasa2%11ses 1w
1 1 A o { ' 1 @ [l
swaluaniiinwa i luansei 41 Inldaadadnawalsiidnnindosas 125
o o 1A A & Aa va & A v o
maamauﬂﬂszﬁﬂuwuﬂﬂiw@ﬂqﬂ nsobtilnninanargarulrAaN NI RIEIAATINT DY
nnmm&'ﬂﬂ‘lmﬂmﬁmﬁu

suaaeingwllidinsdigaindsssmbuninludesdumesnnndt 1 dasiiuaavsacily
anaadiannnndn 1 1du awesedernzasuaazdasdumeviasaaida dasfawalsivinniri
Muwalumaed 4 -1 uadaslildnninfasa: 125 lngAuIMAINHATINAIBIRUTIVINGR
rassedul iy niduludsiaanuaasusssdasfuaausasneALa

f=4'8

@

8 Wi 114

104

104

28/02/68

52



Y =~ a  d
mmﬂmsmwhnmuumm

M3191 4.1

>
Fwad1glIzsIwiznaias

(A MNBINAY) AT.NN.

YRIAF LA DRAN A
(AN DILAY) AT,

Taitnin 35
1Nt 35 ua Laitin 50
1N 50 e laitn 95
1N 95 wa laitnin 185
LR 185 wailaitin 300
L7 300 Wi laitin 500

LN 500

10
16
25
35
50
70
95

gaaandn

1 1 v v
awiadgaadindseswnazaraaadin(@wlnizin)
1 ® 1 { a
A9 LNLENNIIAITIN 4 .1 LALALNH 500 A3.4A. D
1 ® 1 o o °
Tai@nni1 12.5% aIAIR1UTES1HUIIA(A1LLA)

105

qile wih 114

105

105
1 a o dl %} 1 [ ‘l

4.4.4 dranarhnyasusnaun W (naeinaiw twaan)

1. ‘Ii‘ﬁﬂ L?]%ﬁ’l&l?lé)\‘ﬂl;ﬂ\?‘ﬂ%ﬂﬁ’ﬂﬂ’l‘g

2. WA MUWENNUWIALATDSTBINUNTTATNVD 95U 6 MNMTIN 4.2

mseiaNmma%’qﬂnsnimstﬁuﬁnmﬂﬁ'
@;ﬁa i 116
106

106

28/02/68

53



28/02/68

asunismuuatiinuazauinrasdanulazaasacin

M
UHUNU N [L1[L2] L3 » TonwinWean R
gg/ x % I AemunannawIaesasilasn
~ I nazuaLin caeeIeh 4.2
"\ ud
S /
i S
O3
~—7 U
S S ob N | UAEIDE
G g
C '§
]N - load
|
T o N— G
aerhn N fjy G /K =
v w A et N
agrHanAY J
= L ¢
wauveuIHun i

{4 @ @ o a @ o
ApdluANNBILAY BUARIUN

muMeNNIMIANY daadludnimasuasiaawiuvie

WeFadindeninaniuiniue . . PR
Wiewmeimuaanawaezasilasin

WwidaAs aw )
PMNUWOTLLNBLIANANT A8

a .
aN9199 4.1 nsTuEi% MNAI51 4.2

U

a
waelsiEnndh 12.5% M919H 4.1 (950 95 AT.AN.)

1o v 113-116

107

107
(Y] \i t:' o \
MI9819N 4-1 dIMriuavMIameaUIazaanonIn rxeay 1,2,3,4 LR 5
N A BZC
——IEC01 1X400 f19.44.
WAL
¥ % %
% 00A

Meananndses Ny

v el SN

5e%I9 N MU G " OA
he~— upaEioY

SN~— * % 000
————— — H load
SeufurasuSanT mwh <
MNUHINUDILHEIDY SuAnTaILS A I
NnuestaeRslwan
Mecasnvasuisme W (@wlwaan)
523919 G NUGAILNSEiRe dile wih 116
108
108

54



28/02/68

2. Mg NHUNUEIATNAUTILIZNI1IA azaeaarn ' ' Ve
5. menorn sTHNHeEeENU G

vananerh

sznhatainsnaduimnifionia svuanmsai 4.1 am

M PR N MruAnMIeN 4.2
vinamesnatnems wazdestivinanuinihdalidoni 12.5%

v Wy MUVUIA CB YDIMHIEDE YMIA 100A
vesvinamauds Idmedechnuina 70 N5 NN,

mefuving 10 A543,

_—_IEC01 1X400 as.uu./ivlar
4. mefuveslvian
:5/ X % A00A MHUAINAITISN 4.2
N MAVINA CB UDIUNI
~ ,
el ' dos vina 324 e
,73‘” J 100A Avving 4 A5.UN,
aeaasn SN—
. . , SN—
o luiey ] SN—— 5
&e6ia IiN
ahnysesu

AERauaAnNAY @

Mefuausiamy Wi

Sefuasyian lwih

ALY

' -3
mﬂLLNQEI’rJEIﬂQI‘Maﬂ

1. MeAeranaY MANANHADIN

M7 4.1 MuvInAEmEIn i
L. 3
3. NeAUVB AN MYUAINM TN 4.2 MUVINA CB

21713 VA 400 A5, Idenede

dda wih 117

wEnAung 70 M543, woaupsEoe 1iNa 100A Tameduvina 10 AF. NN, 109
109
M0eN4 4-2 JamruavINameauazaeneehn vanaav 1,2, 3, 4 Lag 5
N LIL2L3
NYY 2X400 as.uu. /e
* U
x %
% 630 A
N
SN
N
Seaaan 400 A
upiaeiog
g6 _‘ (: ) @
ahnysesne
adla wih
110
110

55



28/02/68

4. mgeiodn AUEINUEIABINUTaUI3n310 tazmeaednIzHin

\

Y R S 4 ' PJ 5. sagiechn

7 8 ansnsmatuifamnsfimma fmuaonmsed 4.1 muvnameny  JAIDNIN
) v v o A A v oomra v

1hems uazdostinnaiuiningalidnnh 12.5% vesvinaman

MuvINa CB

M lamanerhnuing =12.5% x 800 = 100 taen 120 A5.HN.

IameRuuin
(PD——— NYY 2X400 as.un./mla

ALY
% 630 A

3

¥

Seaiaan

upaEiod

UMY MHUANNM 9T 4.2

<

TEHNWANEREAUTI

VDALY UYUIA 400A

n 25 AT.NN.

3. meduvedlvan

fruaInmai 4.2
MUVUIA CB VDI
doa 1A 60A 1dane

Auving 6 AT.NN. /

whnyses1s

VoAl o =
1. MaAdtianau NHUATHANINAITIIN

a1 auvinamennadionns vina 800 2. MEAVB IINALEY MHUADINAINGT 4.2 MuINA file wih
asan. Idmedendnduving 95 A4, CB vaaunaton V1A 400A ldmeduving 25 A3.4N. 111
111
=) a o
ﬂlﬂTﬂﬁTUﬂumﬂﬂﬂﬁﬂm“ﬂﬂlWﬁ']
14
a J
(A1IAUVDINDINDT)
A¥%uA 1N 101 LGS
a' % A
vadiasavilosnwlrnaniin
(wauws) ERVEIR
(overload relay)
20 2.5%
40 4%
70 6*
500A 300A 300A o0 -
225A \_1|-?0A 200 16
G 7 < 400 25
o= - . e 500 35
100A
‘ AYA1N 100A (AN31911 4-2) ‘
adla wih 113,167
112
112

56



VUIATIEAY DAL E 18RI

(uanuLIa)

19309109 UNT LAY MUAITINN 4-2

> MIAuaealIU ten lvatene vinaaeaulutgaznemuuaning

Fault, Phase to grounding conductor

A,

aunsaflnih

_____‘.4_=.____th%§_ T

N

_____ — — — — — — —|~

\ naalans

> N

113

113

n

SIABEILAI

AUUNUARZVIDAN1DIUNIZUA LA 550A

F

1600AT

1319 4-2

(wanuils) 619. 44,

500

35

800

50

1000

70

= =
N =

1250

95

2000

120

AR DI

@a1n 1600 1aila 5504 [

1-120

114

114

28/02/68

57



M3 lFeaeaus 1wy

MeAULALEoNNINTN IFEoAUTINAY

§ AouAueglugounumefny

DD%D

EE
o)
Q
S,
.
S
N

o
1
AN

N

| e,

A1IAUMKUAIN CB

alvoga — ] ]

[j 100 10
— 200 16
400

agnerINMIHUADIN

CB M lvigiga

M99 4-2
CB (A) T MU,

20 2.5%
40 4%

70 6*

25
500 35
115
115
| el
[_ { L D = :
=N "‘\
a 1 a
L asebnNeannan
N
) | Weanamas
Hos [ e FaANATIREY % .
. . 0.6081. H3ANAM
a [ o™
HaaleaE = HaG% 0.308.
ANASA 1
- 116
116

28/02/68

58



28/02/68

1 a 4' a 4
1, FEUUADAIAWNUNIAINDDTIATIIURA

TWdadnau@unualinionss
LRWIENUHIRIATIIN(MDB)

PNAaHNRISAUALAIIIIINTA

dl a =
NuHIaIatlag an

12 £ =} a = U U
F wasganasdszuuasawmaisansanly O\

¥ 1 a 4d Ao I3
F saaadindaigannusnmnilszsin

a v = a
F asianaiagnn Eﬂ.%@l NEYRIA T M)

(uNRIRWA TwUNT 4 )

Aa o o 2 Ao & 2
J19ANINNLATDIINY Lﬂ?ﬂ?ﬂ[u%ili&‘ﬁ’)%ﬁﬂd?!ﬁ

|
|
o
I( I( 4;/@13117%?1!011&1@15101’7'4,2 J

Main Service Equipment 117

117

v a Ad A o a vl ‘ﬂ v
4.5 fniﬂﬂﬂﬂﬂum@ﬂi;ﬂﬂﬂu!ﬂiﬂﬁﬂ“uﬂ V‘I 101738
\l A \l \ \l
4.5.1 maneasau e lifluszuveglwiuenaismn ( Not a separately derived system )
{yfnns lrfiom
| | ‘ | winariuialwin
¥ 1 ¥ |Je— vuding
\ W ‘ yari
777
N
f G 2
al e — fiasasnia i
. d&:’ X wuaaszuulniiag
szuvidimsaanutiaihwdonadadFunl e G L Ll an (Liayanalide
uslaifimsdiaene Neutral Aoldiae Neutral 323y s il “— 3pole WANAWLENEIWIN)
‘mmﬁ"lu'“l?}isw"lwﬁﬁﬁﬁ’wﬁmamndNmn | transfer switch
A o Aa v T a
Neutral tn3aanuiia v dealiideasdn !
[ 1
Tvan
31 4.5 nsraasnunaIszuLIWA LAY Transfer switch 4ln 3 49 il wih 118
118

118

59



4.5.2 M3fvasaudrsuszuune IWuana1erin ( Separately Derived System )

Irrainns v
| | | winaruia lwin
. — menern
¥ % ¥ fe— vuding —"t——r]
TN A — 1519 4-1
N uaz 12.5%
N arr aetimsa G
€ " :
1 edu —> Aesionandu
) (gassuuiniaifv)
v o 0 —
O ATS (i 4 poles G i T
aoduszuylviihng
o 1 %, 2 Sl 319 4-1
MINYUYNAIHIN ” transfer swjtch
A [3 a v
Neutral 1n3oanuiiallih ] sesnnuszuudelvuandrarin
fosfioaAn Tuan Sseyanalinendnaunendisnnld
@oarzunlnihasfiv)
31l 4.6 nMssansAuasssuL WAL HaLlE Transfer switch Tl 4 U7 fie vih 119
119
vV a v 1 a
4.6 KAaNALLLAZAIINATUNIWNIFODAIAY
) . - ZIN
4.6.1 FUAVIIVEANGW  (INKI615§7% 9N, N7
o A a [~ o A
> RANAKLWING 5’1Lﬂ%ﬂanﬂuﬁuttaz’ﬁquvladtmo Nan. 3024-2563 &1 2.4 A.
> RANAWBUUUUHY Wivil 1800 AT.4H. b1 6 HH. (1.5 Wn.) HIdn 1.6 a.
L‘Wgﬂa']ll . 4
> RANABBUUIILAIN | Taneadia ["‘““”1"‘*‘2““{
funniow Tanzzhaninwunion
o y (Fwagiiies)
v =1 a =
> lassasslanzluintn arue1d 3.0 . 2wl
> AANAWIRNAILABKNIA ANLIBLNHBE 6.0 &,
fida wih119,120
120
120

28/02/68

60



28/02/68

v 1 a .
4.6.2 ANAMUNIBNIT6012890% (Ground Resistance)
Y \ a Y Y c') \ d‘ ) v % T a d
anumumumsavsasaufeslfisngamiazinlanazdodlanhu 5 Teviu
csci a d | .&' d’d’ 1 a wa Yo 4
nsaiiy 5 Termaziflunuiienaemsififuazldsuninudiureuain
2 a d [
M3l seadimanudmumugavulasnualaihy 25 Tevin uatiauas
FUNUINITINHADAMNNDN 1 UNI HAZABHANAUNINNAIIAIUNU
v v a Yy v v A A o A A
ANNMUMUMIIARAIAUAIINITAH IaaEMITamenIele Ta 1n350930

k')

% 1 Y a Aad v 1 U v 1 ;4 =2 S
IAUAATHNANDIDNIBNIIIAUADNATIINU 114!ﬂ]i’Jﬂﬂ1§]$ﬂ93ﬂﬂ‘ﬂ151ﬂﬁ$!i’)ﬂﬂ!!ﬁ$
4

4 %

Al¥ianAIn 8

Y

>, s Vanszua |

C -
z € ¥nzun
l:l C,; ¥Inszia 2 (I [ e
crrg g i
g‘ ;‘ ::S P, Fausedu 1 P2 ¢ &) . mmmwhasimEcuivin
P, i Vausadu 2 nafl ¥ o
a ;IEEHN 7rrT
a a a " e 4 '(.
Q -wﬁhmwﬁmnmiu uiamdnRuiikeants in 065a H
05a | 05a b o T i
Q b ;Awan

e %120

U

121

121
1 1 v a Y w 1 v a
4.6.3 NM3OF1UMINANABLAINUVLNINANATS
1. M56202¢8 clamp )
gﬂ'ﬁ 4.7 Matvclamp dmsulrReauRananARIURANA
| ¥ add W o ] ]
2. NMTAAMIYITLTINAIYA1INTDU (exothermic welding)
Wide
PRI o
Tua
JMUTN
1
(A A
Mudananéu I
ﬂ'lsl]izﬂﬂiltﬂal‘ﬁﬂﬁ'lﬂ'lil%ﬂ&l ﬁ‘?ﬁ]ii']\‘lﬁl%‘ﬂillﬂ%’ﬂlla"ﬂ "
. . giila n1i1120,121
31l 4.8 ArednsRasgRaRANARITINLRANARLABTENAIBANTD 122
122

61



d' a d a Y
UNN 8 UNIAINVLUAZTNIINANY
a _ d Y
UNIEIAYT (Switchboard) HINEDY uNaREIVINAlRAIHsoHMENNIL ST NOY
Yy v (v} d' ya :’J A _d J (v} a J (Y] d' %
!“IJ'IﬂTJElﬂ‘Ia!!Wﬂol‘liﬂﬂﬂQﬂ’Jﬂ“U Q‘]Jﬂ‘iﬂ!ﬂi’)ﬂﬂuﬂ‘i%!!ﬁ!ﬂu Qﬂnimﬂmnu@u 9 va taz
A o o Y Y v v A O v o A YR YYY
AIDIIAAN  TNATHHUT ATHKIAN HIDTNAdIN 1Y Iﬂﬁlﬂ?ﬂﬂ!!ﬂx‘iﬂ?ﬂ‘ﬁﬁﬂﬂﬂﬂﬂ&
v v v o 1A @ va o v
memurrhuaziunaaay lifigalszasnlfinanslug
peEs R III.

i i i -]
—— i 1

e

unaadIng Iusad (Low — Voltage Switch Board)
WIATFIM : WON.1436 - 2564 : TTA , IEC 61439-1,2,3 : TEST

file nith 181

123

123

' A\l d A\l A\l

UpEIde (Panelboard) HINGDI UNAUABINIONGNVBIMHIUAYINBO NIV

Vv (Y] | = (Y] 2 Y d (Y] a\

TAdszneusrunwiduunaednu dsznovale Ua gilnsanfesiunszuainiy
(Y} wAa N A T2 a do v v v A
daludAuazivse luiadard miuniuguuasadng anwdeu vied9a31Wih
o w v | d' v Aa 3’, Yy A v é Y K %
fas uwsdeaiusneiioanuuul#ifansl3lugvsondesdsansadndgla
MITURT UMY

fiie nh 181

124

124

28/02/68

62



¢
8.1 sunvve HIaIng

Form ¢ Aeguiuumsuisnuuenauid il (Live Part) noamdiluduasialagmsly

& ¢ o v
partitions ﬂu!!ﬂﬂﬁ%‘i‘i’hﬂf’gﬂﬂim‘ﬁﬁﬂ@?)ﬂf’)ﬁhx‘i‘lfﬂﬁ]u
IEC 61439 119310y (form) voaraaInFmumMsnuueniy 7 form

m For

uauis

ges

- Iy

' Ha H
_______________

® Form 3

[}
q_)E
eSe

® Form 2b m Form 4b

IEC 61439 Forms (partitioning) within an assembly

file Wi 181,182

125

125
= v <
M1319N 8.1 ﬁ?lj formattazMInUMmN IEC 61439
MINU(IZHIN)
< ¢ J o v o
Wolug | ouUmst | qunsar | qunser | daeaa | Vadems
(Form) Y Hu Y N1 Hy
ginsal | a3 | dhdems | dadesns | timng
ﬁ Form 1
@ Form 2A \/
W Form 2B N N
@ Form 3A N v v
@ Form 3B N NI v N
W Form 4A v v v
@@ Form 4B i N N v v
- 2 fiie widh 182,183
= Amsfuuen .
126

28/02/68

63



9 a s
8.3 TAT9a5 19U AT INY

\
.

6 ] /’I
S (hesEdnduazuMetan)

Leheedag binaduenuduuaslsicialu

2.2935,A50990 AaR T aasld w3asilasnua taiin
15A. sniumaTawrasasatiasium ifaanudemeada
NSN9%

1 [l v 1
3. ufefidalds Watandasladln anidu fmstuivsncas

Ay
gilo v 185

127

127

o U d
4.ﬂ1§ﬂ1!ﬂ%93ﬂ“1ﬂﬂﬁﬂ]§

- !!WQﬁ%ﬂ‘ﬁ!!ﬁgllﬂﬂfjaﬂ!ﬁﬁﬁ1
o Wudrdnys
-L1 dwsu vl 1 visemla A
-L2 dwisy a2 vsewla B
- L3 dwisy wla 3 vseula C
- N dwifu imda
- PE 3o E wio G dwmsu adusiaoan
i L‘ﬂu% Taresn L
~#hata dmdu ola 1 wienla A -
- @ dwmSunla 2 vienla B

-@m awsula 3 visemla C
-avh dwsuiimia
Y
- WemaUwaes sy TaduAImeaY

Termination

]

Termination

msdalmiionesnndming A,B,C
V. v YV o

- dunin — Muwde

- Ay — dwan

YV k4 A Vv A
= UBIIND —> ATUVIIND

P
gile Wi 185

128

128

28/02/68

64



msHiunsesvmnatag '
a d Y a2 o
HALNUEINY e |1 uwageansad

| nisdanlmilonssnindiunthg A,B,C

E 3 a
Munn —> Mumas \ E
My —> duans
v v =) v -
fudeiio —> duunile

anhena as =
N wla A wa B wla C N G

7

o 1111 185

ed.
Z»

129

129

a J o 1 a
5. UAEIAFUTIGY. .53 lanu 33 kV.

Y o 9 A o P
i EUE]ﬂ'I‘Vi‘Ll@]Iﬂi\iﬁi'l\il‘l/m@uui\i@'l LIASIWURAUAIU

< A o < a o
— s sausilszsm deailuluamssusilszsuusegs

b Y = o 4 o 2
- ﬂ’JﬁWLLﬁ$‘1J’cT‘1J1§ ﬁ@mﬂmﬂﬂwuum Nﬂ'ﬁ‘ﬂ']lﬂga\iﬁn']ﬂﬁ']ua']ﬂu JU

* uag dmisula R
* maps dmsumla Y

Y
* 1hQu dwsuma B

6. N1590ITHUISHALHIN Foswinides

vl.si‘lﬁlﬁmmm%'aug{mnmmﬁmﬁl’n

v

v A
7. msdalandioneannmutivng
Y Y Y o
- UK — A1UHnal
- dwuy —— A

Y ¢4 A v A
= AMUBI—IND —> AMUHUNND

o 43 185

ed.
Z»

130

28/02/68

65



28/02/68

8.4 ‘IN‘L!‘VI31\1!W®1J£]1Jﬂ\‘111!!!ﬂ°’1’l1\1!61ﬂ

N5AAGS LLN\?ﬁ'JGI‘JILLﬁ“’LLNGEI?JEI faIlNHNIIUATN L‘ll'ﬂﬂ&l\?W%‘(l’JNLWﬂslﬁﬁ'm’]‘m L°1|1VL‘]J

UfiRemle uazvhmsihgeininlalagazainuastsansy

3

WunnaelidnuamIuussamlih uaih

Z 11 A aem :
1. nufinanel iR sz uuns e
usag e uduaulimny coov

msavuszrinamaduInlaibg 1000 v)

A Ar A A wa
2. WNTI’JN!WB‘]J{]‘]JVN"IN’E%‘]J‘]J!!iQQ’Q

o

U390 TN UNUAMNY 600 V

msauszrnamedu 1 vinu 1000 v ualainu 33kv)

wsasllvih Abiszysuihussduszniala wSeusesduiioud Wnnebassduszrala

1A v
AND 1iH 186

131

131
A A1 A (awa
WH“?1Q!W@‘]J§]UWQ1H
ANAN
ITUTHNI
- | B 5 ’
| H 1
z| B i
c| 8 :
(e = 1
R !
_y__ S e— = aMuEn
Y . '
!‘ aunte | msianymaninandrudiiliih
H309INAIUHT UATDIHON
a % a. 4 aoea giionth 186
5% 8.2 Win19WaLluee 132
132

66



Y A A1 A (A wa 0
ﬂ?73Jﬂ?NWHTI?N!Wt’?)?jgilﬁ\ﬂu?iﬁ&’ilil!!i\?ﬁ'l

iald 90 ags

AN
an

0.75 . 0.75 \. 0.75 .

Y = Y VY | TY ]
- gesianun N lNTieandt 0.75 w.uaz luseann
d
VAR NNV WHITING
T"Y \]
- galaidieundn 2.00 w.

- anuandildaiy ensen 8.2

] vSaaatlulvh

A V.
gl 187

133

133

v
o

M99 8.2 ANuanMgavesi el fiiRau szuunsei

Q

[V IRNY) a = o
USRI NG VA aNNanmga (. )
(V) NI 1 AI0IN 2 NI0IN 3
0-150 0.90 0.90 0.90
151- 600 0.90 1.10 1.20

4,
qaIuUnNao
aghiu

M T, Samauou, asllilnAvauou

o

31N 8.4 dm3UszVVNSIA

(08198 T UNTINUNEUAY 151-600 V)

) Y
QoY 187

134
134

134

28/02/68

67



(Y] (Y] H a\ A H
maaanuan liaonauniliiuazidlalas vsetaluni
o A
Trlhiimsviedin evud) WTaondmuninhveunsesriedin

¥ 1 1 1
wWuihaweyfuifem daaizweiiazdiadszaviachglaatheian 90 asen

N
’
: ~
qlJI IH“B“H ’ : b b
~
-~
~

o I
519 8.5 MI0e19N

91 LT} U

thaidlalalsite 90 asen

See
N
—J
=

nsaid 3 : aaufi Ilihegns

| v

(laNeRy)

U

V0311219 151- 600 V ditonth 188,189

135

135
F 4 &’ d' v d' a A ;
ﬂ1Q!T]WHﬂ’J]Q!W@1J£]UﬂQ]N (11339611)
MUKAIADY — T
J§5Ram Anaelfiidam 1.103,
1.104
1 uSfamlnih
H inaedfiRau
........... B —
ﬂ@ﬂ“ﬂ]ﬂ!m1mu1ﬂﬂ31ﬂ 0.60 U. !!ﬁuﬁﬂ 2.00 N.
oz ludsihaied fiAnula 1 ma
(maammmﬂuﬂszgma‘luﬁ"lﬂ) P
136

28/02/68

68



aunasliinediidnela dlidesufinanu

v o e @l
—ANUNUHUAII —

CTATILALITI LI TI LIS

Y oa e aa
— AMUNUUANY

)

»

hudn 4?; AYE
AUaN mwﬂgumw

110 3. .

matn

(n9lsitiaendn 0.60 4. L10 3.
galaitaundn 2.0 )

rrrrrrrrrrrrrrrr

WHIEINY

~

Mt

NV

d' Y \ Y &’ d" 4' a wAa =X
i‘lh’l 8.6 maaNmfmnwummwaﬂgumamuazmman

U

{ a d [ o o [
Tugihin 8.6 oniluuraadnsuseay 230400V Fouilumisnounin anuandmigaasimay 1.10 u.

gilenth 189

137

137

‘I’lN!ﬂlW]TIQ!W@‘]J{]‘]JﬂQﬂ! (amm)
ummmmm1mmmJgumm"lﬂmnmueuﬂ"lu“lwmﬁm "luﬂmummwaﬂgumm
Srumdaveamaild uiidsdouindsdnmduiiomaludiuildanseslulihoon

Y Y dd' U d' a wAa VY U Aa Jd
al VI@QN‘ﬂ'JN!‘V‘I’t’)‘].lg]‘llﬂﬂ1141“!!14314614]1%14987131 0.75 . AAUUIVDIUNITINY

[ munanlfifauiielanisesivihesnuds

unssiad
" M7 82 <:|
¥ Y { (& wa A o Y ala3397
s1fi 8.7 Ainemamnueunl fidaaeduvuds quomi 190

138

138

28/02/68

69



-

o

o (Y] Aa d
MAINNHIVNEINTUINAlHiey

mundnlfjifauielanisesiiihesnuds ]

=
ADUNIN

1.104.

v
NN

4
NN

HRSEIATHAZININILAN vay
rhanaes
1> 1200A U2 o
> v Ufiiaam
AN319 >1.80 .
, " 1.104. NIV
ISl A a wva
nnanpl{inau

Y = Y o v a d
ABINMIAVING 2 VIIVBINHIAINY
214 0.60 3. g4 2.003.

!

gilenth 190

139

139

Y d' J d' a wA c'>
‘VINEGIH‘VI’JN!WEHJ{]‘UWNH (11359611)

YatRnuiieranisesivheenuds)

o0,
©

1>1200A ua

Y = Y o F a d
ABINMAVING 2 VIIVBIUHIAINY
314 0.60 3. §9 2.004.

k4
NN

A Y
AeNTH 190

140

140

28/02/68

70



unsaing
1,200A FulU

’“-IME URau

mad D ( Jmsvin

Y 4 LY ) d
51U 8.8 uam°vmm"lﬂmwu‘nimﬁeﬂﬁuﬁemm 2 1190 INIEING

I fiu 1.80 . |

A S S S ]
mun\lﬁumw

v A

muvnl
Y d’

mavn2

wHnIng
1,200A Fuly

Auiun U =
-
madi @mamw

U

Y ] 3 @ & d
311 8.9 Fremamatnlfaiufihaited fiRannts 2 havesmeaing

Y (Y4 a A Yy Y vy v E} o1 190,191
(ﬂTﬂ?Hﬁﬁ@ﬁ@Ql’{]Uﬁ\ﬂu ADINNINIVING 2 V1NAIIE) a1

141
a a Y 1A vAa
— mmﬂmzmﬂl’dﬂgumm
T
azluiineeen
® 3
wHesad 1,200 2% N
S Z
HALNIN 1.804. =
aNeh TANGA
I |
1J°?| 8.10 ﬂmmaumammemmwﬂgmam%w"luumaaan mnAsZIda
('Z”ﬂnﬁaq) ﬂﬁ ‘ﬁ‘fh 191
142
142

28/02/68

71



b4 d' Y d' a wA c'>
Tl]ﬂ!ﬂl"l‘i’lﬂx‘l!‘l/‘l?)ﬂ{]ﬂﬂﬂﬂ! (11339611)

NIINDUNIA

12 12004 #82N 319> 1.803.

!!NQﬁ%ﬂ‘ﬁ!!ﬁ%!!Nﬁﬂ?Uﬂ‘N

fInTaven lnlaansaes

'
1aa a

Taifimepavna

— =

T Y AT
ﬂ@ﬁﬂ?‘iﬁlﬂ%‘i!mTﬂ?%‘l
= a wAa = %
el funnumauaala

= Y
Fmadnt ma
1314 0.603.
a4 2.004.
Y

-y
Pilenti 191,192

143

143
b4 d' Y d' a wA c'>
7”\‘]!61”7]31\1!1/‘91]{]1]9]\111! (!!5\19]1)
1212004 #AZAN I3 > 1.80.
- ~ umﬁaﬂ‘ﬁ!mzummnﬂu| 9’]13J3J1$'515§1u
WHINDUNIN ﬂ]i]\‘]ﬁ 8-2
anwianihs T I.K
2mvey | 220W
wmasgw |,
Y g a1 a3z
ﬂ@NGlﬁNﬂ1Q!6ll1ﬂ31Q UM 1 M9
A ﬂa wa a 119/ 7313 0.60 w.
NILUHUANUMNY L0 99200
144

28/02/68

72



Y A A a wa o
‘VINE"IJWI’JN!W?)‘IJ{]‘IMNN (!!5\1?”)

I>1200A #AZNI19 > 1.803.

1.10 .
2.20 A, T
ﬁ awandiznives }

WAIZIU

MuMIIN 8-3

4 a' v
EJE)N[‘PWTIN!"UW]’JN
A a wvAa = %
melfiianumadaala

oy
QiewI 192

145

145
> 1.80 u.
WHIAIND
¥1Ia 2 1,200 A
‘4 ! >| 2.4
Mt
WHIAIND
yiIa 2 1,200 A
o - « d = o o o - s Y
51U 8.30 uvaIasusImiinnivmadjitwmadisnla
(mualnidumindunaunia ussah 240/416 v.) 146
giiewth
146

28/02/68

73



28/02/68

Y
mun 1> 12004 HAZANIG > 1.80.

of 4 o

ooo
o
@

B0

MUMIIN 8-2

U

Y d' 1 A a wAa ;
‘VINHJWI’JN!‘IN?)ﬂ@llﬂﬂu(!!’iﬂﬂn

= =S
finnudn
21Mm

NAIFIY

Y Y :!' Y d'! a wAa = Y
au‘lﬁuﬂmmmnmaﬂg]‘ummmamm"lﬂ

v

ot
147

eD.
2n

147
@sna 8.2 n’a"l:.lantﬁl'\‘s'jmmad#’i’\akﬁaﬂﬁﬁ'ﬁa"lu STUBWSIGA
wsadiae WA ﬂ11uﬁnsf1qm (34.)
SonFuudin (V) ASHLA 1 { nemA 2 neai# 3
0-150 0.90 0.90 0.90
151-600 0.90 1.10 1.20
wMEIFINT - M 11T )Y#?'}'Pi?‘t;ivi)@f;‘i“ﬂfl 19 W15 52T eT el V. 6T, 2556 ¢115197 1-1
‘ > 1;80 3\;. _ | > 1_80 N‘ |
B "
A
] > 2 vh 189
w : Y -
1,200A ﬁu\lﬂ MR 8.2 VNN NIRED
y 220 m. i I
1.10 m{@57 8.2 Y L10m
ursdiad M 8.2
ful
mMatImaLdien 1,200A Ay
thanansnean Udman ldlasnsauay
Lififafern
d' % 1 k4 = Ay
3‘1]7] 8.11 AIDYIINIUVINIUALN uomNI 192
148
148

74



Y = d' Y d'! a wAa
umamQmuammweﬂgumm

ce

=\

A d a 4
- IHUAINY !!I’/Nﬁ?ﬂ‘ﬁl!ﬁ%lmﬁd@ﬂﬁ%@!ﬂ%@ﬁﬂ?ﬂﬂ‘uﬂf’)lﬂf’]%lﬁf’]ﬂﬂﬂﬁﬂ

a wAa

lueins

ETl

4 IS ' a & d' ' 4' a wAa ' =) d' Y v A
ﬂi’NN!!’G’N’GT’NQ‘Ui!’Jﬂ!‘WHTI’JNE‘IN?J‘IJ;_]‘Uﬂ\‘ﬂ‘In!E)EINE‘WEN‘WE)‘Vlilzﬂg]‘ljﬂﬂullﬂﬂ‘lﬂl

d' J v d' 'Y \ v ¢
Iﬂﬁlﬂﬂ3131%19@%1310[11@3“1311!98?!31 200 an‘y

] 200 a0

] Mi]) TR==1
530005 Jear
ST

aunsarlvlvhusam

v ¢ 4 1 o o ¢
#A1IY wuaIndvseunstoahaIvsengiluamuiegerdaiivinasauiulinu 100 ueanls

149

d'l A &' d' a wvAa
9 nardeNUNUHUANMIAZINI(Head room)
a d o w
AT IZYLHIIIZHIMHIAIATUIINDUNAIY
(UUEINT UHSEINT UASED IN3DINIVANNDINDS)

| X i - v |
t 0.90u.0nauaalnlla)

e luaalw 0.60 .

| andumauliaa Invised

YY) ' & a \
ooog, 9 uwunu"luﬂﬂ"!wszmnum
2.004.

ponoeo
o of

Ao luvieani 0.60 .

poooeo

\ - " |

14 a Jd A 1 a v A o ' a d
aniIu m‘ummmaum:Jafﬂuamumgmﬂﬂmmmmnu"lmnu 200 uoanls

a dJdo [
ﬁ'Jﬂ‘limJ!Wﬂ"lui%ﬂ%ﬁﬂﬁﬁulﬂ

A V.
WO 192

u

150

28/02/68

75



o o/ a al'aln a/ 3 1 é’ % a
AMSUURNTINTUAZURIAIUAN TIINANTUaAINe 1,200 wauusTuly uasndraiy 1.80 wns
Aoedinrnudrnigastrsvasusiidnruniielsiveenda 0.60 was uazadruglsidosnds 2.00 wns

‘;—D > 0-7SI frundafinemudesuln 41 ‘g—b > O.YSI fuvdefuanudiadul 41
madh 7 LR 3 St anXn a1y M
1. —to |USAnailuin>1200Auazn319iul.80 . it UINUNANI>1200AUAZNIINAY 1.80 U  &f—
Fieht! —I— 1 Lieh!

NIN

E_D wuUURNudun (NN 3) 4{ E—b NufuFTRugumth (n3dli 3) <1~i
quv{j_lﬁ o ” madh o
39 Ulfnuailviin>1200Auaznrafiu 1.80 &l 1 [ |UEfusilui > 1200AuaznT101AU1.80 w. Fring

i > 0'75Iﬁ'wwé’aﬂﬁﬂ’ammﬁaﬁ'ﬂw 1 P> 0-75I frundsufuRnudiaduln

- { > —-

Usggmadh Usggmadh — Usggymath —
= vy & v = vy & v
UMWV INEDIVIIUD LN V AN VIVINEDIVIIVDILLNS

(nsaifivszaniadivies 2 Useq) (nsaifivszaniadnvies 1 Useq)

151

]
T
o slllis |

(wwsgm .an. 2001-31 03.) 152

152

28/02/68

76



28/02/68

QU \ Y a [

A0 8.2 UHIEINT 1336TM 230/400V, 3 1wlar 4 a8 1,600A V1A WXDXH
(MNIXANXGY) = 2.0X1.2X2.2 3. $119% 1 1k UfiRnuvaeidldisimvihuey
% % % o 4 o v Y I = % ra
MuUKas Avansmruavinaties myualvvieuiluneuninuazimanuriedlifalvl

ad o
I5M

uupaadinsvina 1,600A ,
A Munansas fdnu
(§9031 1,200A 1aznNURU1.80 31.) a

uaa 3t URTR T Ty
1 v ﬂ WHITINg ﬂ

Y v o dd' |l Y2
mu‘ﬁmgﬂunim‘n 2 FTUSHININANUI 1,600A

DIUNIEINFIMAY 1.10 3. vazAead ‘
12 Y - v -~ e
y X Ao wn v o AUMINaRILUR U
mﬂmnwuﬂﬂgummmuﬂm‘um

uraadIan e luTioand 0.60%.

‘D_..

§92.00 31.2 M9 s

Tovith 194
153
153
% Y
AN = 0.60 + 2.0 + 0.60 = 3.20 .
t 4
ANNENTIDY =1.10+1.20+1.10 = 3.40 N.
E4
ﬂ31NgQ?‘ii’N =2.20+0.60 = 2.80 \.
3.20
0.60 2.00 0.60 mamutieala
] Aalul
4 ~ =
= 2
= FmaaidniRom = 2 =
T : 8 | 2
2|5 T_T u::z:: ﬂ -g uHIaINY -%:! - %
|7 2 | Leo0a | IS o
;ﬁ ambfidbalfufiaou § g
- & 2
— 1T
v N o
NNV INNLA YD il
A A , , \ 01T 194
Luigidenayns wEg 1. wussInTa199ne ugtluuyduligearavh hisasibayfenly "m“mm
154

7



28/02/68

AIDENIN 8.3 HHIEINT 15I6TH 230/400V, 3 1Wla 4 ae 2,000A VA WXDXH

° o o (v ¢ Qs
(MNIXANXGI) = 2.0X1.5X2.2 3. 1IN 2 UHI NIRUHTUNINAY hurdumsadiadl fiaam
A o v Yy 0 y o vy = v 1a
mnzieay i desmsmnuavinatios fmualiveuduneunsanazimaiudioesludalul

3.20
ad o “a ' ' 0.60 2.00 0.60
511 1Tunsain 3 szezvia
Hloandn 1.20 . uaziimarin E AR
19 2 V19V IUIHS —+
#ind
- anuniaties 7 1T i T
2,000A
=0.60 +2.00 + 0.60 =3.20 \. %
- ﬂg]ug]gﬁgq E Q mm"ﬁé emumimaasiifou @ Mt
=2
=0.75+ 1.50 +1.20+1.50+0.75 1
= 570 9. 7 Tl =i a
o 2,000A
- ANNGINIBY — ‘ :
2 emasfiaemudiasuin gy
=2.20 +0.60 =2.80 . Sy, Qilowt 195
155
155
Vv d' v d'! ‘]JQ A 01
AINMUNINNVOIINIINIUND {]‘Uﬂ\ﬂ‘l«! mz‘ums‘saqa
itald 90 oae
P
e——>Nan
> 0.90 3. > 0.90 3. > 0.90 3.
M At A ﬂa A Yy A £y ul VY v
NINNIND g]‘umm ADINAITNNIN LHUDENI
= d'
0.90 N.gﬂ 2.00 d.iaznuan MNAIIIIN 8.3
[] u3 i lriusaga
giiewth 196
156

78



28/02/68

Ananelfinnudviuszunnsegs

=
aNan
(M319N 8.3)

A

HV

ANNGI

2.00%.

A

| ANUNIN |

d' v A a vua Y k% Y

NNued URNHABIGY 2.00 1.0313 0.90 3. nazdaa
A v J

TatteaninnaninavesusSamnsags

.

=) Y
NOTIH 184
157

157

=
, S (M519N 8.3
=X o IS QU o a v
AINANATAVDININLIND guﬂmunumnmm’“’lﬂﬂnznmmga

usauTvlh ANNANAIFA (31.)
Tauheuu (V) naam 1 NN 2 NN 3
601-2,500 0.90 1.20 1.50
2,501-9,000 1.20 1.50 1.80
9,001-25000 1.50 1.80 2.80
2,5001-75,000 1.80 2.50 3.00

-1
TIUNAD

%11 196
158

2

e

158

79



9 d' J d'! ‘]JQ A
MAUVINIINNLND g]‘umm (!!ﬁ\‘]gﬂ)
A A Y =2 A A oA ) Yy A Ay gy o 1Y AA Y] o
umaIasndnuneliaau lanindudui lulydumas Tudesdindngamunas
d A % 4 o 1 H
vourin Id luiigede uindsdumauiionauluaiui lddaaes rliheonudy
. 4 a oA ] 1 a 4
doalinnaeliaculuuuiueulidesnidt 0.75 1. aasauuvewHId Iy

90753 L —aumdngiaam
U3 S vy ievandans Inilwdn

0.603). 0.6034.
maan PN mash
%4

7M319 >1.80 A.

Y

v v
matn f : maan

a dJd A A Y a Vo
smQa’mmmqsmamuqmzummgwummﬂ’mmu 1.80 U.(hidmuanszua)

%

% ¢
ABINMUANNITDITIIVOIHNIAIAT NI 0.60 3. 4 2.00 X, gilonih 197

159

©

159

Y d v A a wvAa
mammmwaﬂgvmm (!!Ngﬁ)

vl fmath

' a v d
naillalas v I msags %14 0.604.
492,00 1.

Y
nazeglndnu

AN > 1.804L.

y oA A
MAVINININD

ENCEERTGREY ' b
SN AN 1.103 2 1MYan "lN%JE’N
AFU | Hayng

4N

IEN.

VYA Y AV d' a wAa = Y Y 4 Aa Jd
ﬂ‘%illujﬂcl‘lf‘iNTI‘IQ!"IJ”IT’IJN!W@TJQUGIQ‘IHTI'Ifi!ﬂﬂ’ﬂﬂ MU HUNITINTLUINGN

< =W ld:a' = A AN A a wAa =\ =R I ]
Wunnaazliidnavnamseinnanedfimaudiansaniy 2 1m
AMBUaluA15199 8.3

oy
eI 197
160

160

28/02/68

80



6.4.14 vaadaklasdrnsunsandastiawina
Wilddarmunduaeaiude 6.4.13

o o o 1y Ao '
ABDLANLIUN 1. ’ZJJW@JNU@W”LL@:W@T:;qul‘ﬂﬂﬂl:w@'?

dagmiuiiz lunsdivaansainiimealueiasureadndusige vdauasnwsangasay uaaaing
usesi1 ayqaliainsalninarafinasianuguiausacls niduseainduasusiautlas

aspaediuiTuneljuanuuasigesnmialagasnin saniearsnsaaudrendautlad
wegnidnaanis

nasgu danilses 161

161

L. UNT 9 WSIAUAN
9.1 M3LNALIIAUAN

faussoulwihiiggduluseuioms sugainmsiinszuslnih lnashuane Wi afien
a o . Y = @ ' o ' o a
8uWueaud (impedance) WsanuANALiluANNATIAUTzUINUTIA U WA NLaNEMg
o a a [ o
AUAUYNY Unfazhnilusaaaz1adusanuaAuNIg

Y = 1 2
wssanldWan Aaargaida(Loss)luszuulndi IR

9.2 NAYDILITIAWAN

daussdulwihfidaemsdnazifonaiede dssinBuamahanuzasatnsatlnihazanas wie
v
v o 1 1 3 a_ a a
anfsdurhaulaloidu veaalwihaisiasas weasvigeaissigudaradiafeenvialsifa
[3 !
wazaiaLnas inihaansa lsllwavSadauan overload Wudn

ssmsurissananiines [9hus [UAansandr impedance lngmssinawinare lwsih

Fsunsannszua (WHn15U5uAT power factor Aanavi leszausiie onH 1%

ed.
p=0Y

162

162

28/02/68

81



28/02/68

0 9.3 UIATFIULIIAUAN ussauanlumailon laumu 2%

105050 Wuseianms Wiha  ussduanlulsasdes Tanu 3%

manausaauInan ﬁﬂmmﬂ%ﬁﬂﬁﬁw‘lwﬂﬁam
‘l%'"lwﬂﬂaﬂmﬂ(ﬂﬂmiﬂ—nmﬂuﬂnmaﬂ)i’mﬂuﬂm"lai

- | r

‘10U 5% ‘%'Iﬂﬂ“!ﬁ\‘iﬂ‘l«!‘i’liu'ﬂ [toan]

¥
e
=

githnih 199

(NARIIU 2.0, 2564 19 3.6) 163

163

0 2. 35y vussgeainms v

U Ay
usaauan nsaisulviusega

210mM3 g ussauanan

A d awv J ° Ir -
NUUAINT(UINUNUTZE 1T I61) T
= v A moteu| | : i
aunsgaltlvlgagameilnaga
TR 5% namsedn D | <50,
a sotau [ !
ﬂjgl.l LLN\"JQEI
I
ussauaniumnatou labu 2% Etﬂ I
ussauanluisastos Tahu 3% = eHs
Triaa lvivh

A V.
eI 199

164

164

82



9.4 MIMUIMUITIAUAN
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Pemmmm------- VD = 2XI(RC0§9+XLSin9)XL
—————————————— | ] 1
I \ Load LAWY
=W [ R X, P =S cos®
. R X, =AM
i i j \ |Balanced
1 1 1. 1
L pm—rr =L AW—rn load
I I In_9 :
e e = = | T T
e :
VD = 2 xI(R Cos6+X, SinO)xL VD =V3 xI(R Cos6+X, Sin6) x L
VD
VD _
% VD = x100 % VD = 4()())(100 , ,
230 mnszualiI9959zanadnInm
A A
- VD = wseguan (V) . X, = aduenuauduassneluiih Q)  PF(cos®)ninuvy
1 = nszudlwindilualuases (o) - CosO = dhilsznauasaasluan(p.F.)
o . o4 . . gilenth 199
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7157991 9.1 ussauanshususz Wi auan PVC uawéel 91 70°C

@157997 9.2 ussauanamsus 12 Wi auIu PVC uareunn 1 70°C

1 W& AC (mV/A/m) 31W& AC (mV/A/m) 1 W& AC(mV/A/m) 3 W& AC(mV/A/m)
= IRIAEY
WIAFY sUuuuNIIRAAs
- - = - - (m5.43.) — . A & — . A &
(ps.un) [nawfi1,2|  nawn3,4,6,7  |naai 1,2 naaii 3 4,6, 7 NANJNNIAAAY NNNFANIIAAAI

WAz 5 |Touching| Spaced uaz 5 Trefoil Flat Spaced 1.0 44 38
1.0 44 44 44 38 38 38 38 15 29 25
15 29 29 29 25 25 25 25 25 18 135
25 18 18 18 15 15 15 15 4 " 95
4 1 1 1 9.5 9.5 9.5 9.5 6 7.3 6.4
6 7.3 7.3 7.3 6.4 6.4 6.4 6.4 10 4.4 3.8
10 4.4 4.4 4.4 3.8 3.8 3.8 3.8 16 2.8 24
16 2.8 2.8 2.8 2.4 2.4 2.4 2.4 25 1.75 1.50
25 1.81 1.75 1.75 1.52 1.50 1.50 1.52 35 125 10

35 1.33 1.25 1.27 113 1.1 1.12 1.15
I U U e N ENE O 50 0.93 0.80

50 1.00 0.94 0.97 0.85 0.81 0.84 0.86
70 0.71 0.66 0.69 0.61 0.57 0.60 0.63 70 0.65 0.57
95 0.56 0.50 0.54 0.48 0.44 0.47 0.50 95 0.49 0.43
120 0.48 0.41 0.45 0.40 0.35 0.39 0.43 120 0.41 0.36
150 0.41 0.35 0.39 0.35 0.30 0.34 0.38 150 0.34 0.29
185 0.36 0.29 0.34 0.31 0.26 0.30 0.34 185 0.29 0.25
240 0.30 0.25 0.29 0.27 0.21 0.25 0.29 240 0.24 0.21
300 0.27 0.22 0.26 0.24 0.18 0.23 0.26 300 0.21 018
400 0.25 0.19 0.23 0.22 0.16 0.20 0.24 400 07 0.5

500 0.23 0.17 0.21 0.20 0.15 0.18 0.22 "
\J V.
) Y ANDHIU 204,205
A & o
UHAINNT : al'lﬂij‘luﬂ756)6)6)6?11\1ZWW'JH'Miﬂﬂié’mﬂzml W.#.2564 & 167

@157997 9.3 usseuanamsus1e (Wi auIu XLPE unwidza i 90°C

RIAFY

[ 1@ AC (mViAm) 3 \Wd AC (mV/A/m)
[ZERTED) Eﬂuuumiﬁﬂﬁ?«
nquit1,2| nqaiis 4,67 |nduii1,2 nquii 3, 4,6,7
waz 5 | Touching | Spaced was 5 Trefoil Flat Spaced
10 46 46 46 40 40 40 40
15 31 31 31 27 27 27 27 |
25 19 19 19 16 16 16 16
4 12 12 12 10 10 10 10 |
6 7.9 7.9 79 6.8 6.8 6.8 6.8
10 4.7 4.7 47 4.0 40 40 40 |
16 29 29 2.9 25 25 25 25
25 | 185 | 185 | 185 | 160 | 157 | 158 | 160 |
35 137 135 137 147 114 115 147
50 | 104 | 100 | 102 | o091 | o087 | 087 | 090 |
70 0.75 0.70 0.73 065 | o061 0.62 0.64
95 | o058 | o052 | 056 | 050 | 045 | 046 | 050 |
120 0.49 0.42 047 0.42 0.37 0.38 0.42
150 | 042 | o036 | o040 | 037 | 031 | 033 | 037 |
185 0.37 0.31 0.35 0.32 026 | o027 0.31
240 | 032 | o025 | 030 | 027 | 022 | 023 | 027 |
300 0.28 0.22 0.26 024 | 019 0.20 0.24
400 | 025 | o049 | 023 | 022 | 047 | o018 | o022 |
500 0.23 017 0.21 0.20 015 | o046 0.20

@157991 9.4 wseeuanamsuae Iwih auau XLPE uareuny 71 90°C

11la@ AC 3@ AC
PUINAY
(mV/A/m) (mV/A/m)
(A13.44.) : T : o
anqumwnm ‘ v;nnqumwam
1.0 46 40
1.5 31 27
25 19 16
4 12 10
6 7.9 6.8
10 4.7 4.0
16 29 25
25 1.85 1.60
35 1.35 1.15
50 0.99 0.86
70 0.68 0.60
95 0.52 0.44
120 0.42 0.36
150 0.35 0.31
185 0.30 0.25
240 0.24 0.22
300 0.21 0.18
400 0.19 0.16
1 3

} .
BRI mmsjmmiﬁm‘@maYWvaus“'uﬂmmfny W.F.2564 8.

NNDINI 206.207

e

168

168
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o 4 o v a Y o
M30819N 9.2 ’NQ‘{LWW‘I 3 W& 230/400 V Tfﬁﬂ']ﬂ IEC 01 9916 25 Q19. 43, LAWIDANALNITNLY
quﬂiwaﬂﬂ']uﬁuﬁﬂﬂiuﬁﬂ G‘i’aﬂﬂ‘]‘smﬂl’lLLiﬂﬁ%G\ﬂﬁQﬂﬂﬁWijWilNNﬂi

30A
I 20 1 20 § 50 & [
[ e = ;
VD1 VD2 D3 '
[EC 01, 25 Ng.NN.
70A —>
), i
AN 30A

30A

&g IEC 01 210 25 a.a8. Wiwse RUC Tdakefl 9.1 (nan 2) & VD = 1.52 mV/A/m

V x NTEUE (A) 'nmn'amsl (m)
VDI =152 x (10+30+30){x 20/1,000 = 2.13 v | ¥8euug MIMNAMNOUAN T4

35lpenlszanms e luenadinase

Iranusiazsiasden power factor

VD3 = 1.52 x 30 x 50/1,000 =228V o
‘ZJJWHﬂ%

528 VD (VD 90Uaege) = 2.13 + 1.82 + 2.28 = 6.23 V
 (6.23/400) x 100 = 1.6% <

2

e

%1 209

169

169

Mae97 9.3 wuaad 3 wia 4 se e lwliunsdasdiaas NYY1/C 70 as.us. 812 25 & sgneidesiadanuun
Ladder n3zud 160 A wazanuwstlagang lwlilvan 3 wis 2 %0 Toeldse NYY 1/C Saaviasmenits 2310 nszus

wazaamenInegl Tinussduand LOAD B

— NYY 16 @15.:434., 20 3.

Fooviaumzetiy
NYY 70 e15.3444., 25 3
__:_'\Maq 4 230/400 V f't musaweialE padsiefia —4» c0A I LOAD A I
2% 10ADB |
L]

NYY 70 as.an. 20 w.5auviaimensis
pak

wusiag

higeia

NI 9-1 MENYY 70 a5y nupunialaEesliofigth (nga 7,Flat)

MNNSH 9-1 MENYY 70 as.as.dydaevia qx 2) laausesuan 0.61mv/A/m
VD2 = 0.61 x 100 x 2071000 = 1.22 V
59 VD (VD #ilwae B) = 2.4 + 1.22 = 3.62 V .
Aofuidasidua = (3.62/400) x 100 = 091 % <1

E=3%

e

oWTh 210

170

170
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9.7 ANALNHLFIFAMNATIAUAN .
M@ (VD) = mV/A/m  siuha VD Wl V = (mV/1000) x A x m

ANNEMINEFIHA (m) = VD x 1000 / (mV x A)

taehs 2997 WTh 3 wd 4 e 2307400 V IFae IEC 01 2w1a 50 A5.8%. Hiusaevialwarme

nazud 8Q A 19 CB 100 A lhnanaenisugega muue ussduan laivi 3%
msAaan CB azlanasenisegegaraend

6, VD = 400 x 3/100 = 12 V AaannssudlnanuaagasaInnngd s
/ .

359 2 AA3N2UIA CB 100 A

25 LsIAUAN

ANNENIFLFIFA (m)
= VD
= 12 x 1000 / (0.85 x 80A)

= 12 x 1000 / (0.85 x 100A)

=141 m. gilenih 211,212
= 176 m.
171
171
nauuan H nszudaanigas
ﬂ']’iﬁ']%’émﬂ’imﬁaﬂﬁﬂﬂ’i WYY Infinite Bus
Humsmnszuganisasioe (NGasuwuaudvasszuy IWih
I}: _ 0100 In (A) Mualsi )
% Uy Ik = pszuaaneasananns 3-wa (A)
In =n3zuaiing veswseuilas (A)
Ui =% duniuaugvosndonias
= - = o ; o
%59 NILUANANINITHNANT1ULTIN1YBIUND LA
" kVAX1,000
I = ——— ‘Ampere
k V3 xVx Uil (Ampere)
100 filowih 323

172
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A A = J %4
Impedance Voltage 1150 % awmmuwwamwuﬂm_

A& o . I o dgy Tyy?y P a?sd.el & a & I awv

ﬂ@ﬂﬂﬁ’?%?]@\?ﬂ“’“‘i\?@%ﬂﬂ@% WA 1% A1V UUIIUNT EUDNATUNUINNFSLUETIATINNA
n1snAFaUIWas Impedance Voltage 989vaiauyaslagnis e Variable Voltage Source/suus96ua12 I Primary Coil
au A nszuam1967% Secondary Coil YUSAAIATTINSLUAANATA WsIAUITI0 Lonitusrinls YIUALUALUSIAUARA
amgﬁils"ﬂusm“%?uyprimary Coil uldAnszuan196is Secondary Coil IULANIAS (inszusGaAne) Jaldamseau 880 v
vmsseuanniiguInduiilasidusaas 22,000 V a¢l6a1 Impedance Voltage(Us) aNgns

v ol i %O =20V 100=4%|
% U =——x 100 22,000 V
V Ane
Transformer ~
, — v aw, i O— > e @ 00— Isec. = kVA x 1,000 A
P it | i P Il Ml P 3 3¢ V3x Vsec
Variable Al¢ Shot Circuit
Voltage V ¢ © - oo
) (¢ Invuldnssuanan
Source j j : [ I rated]
o0 | o ome | mm)| 6 |Jen | ww | 0w | & |zs s [ C : : :
2% Uk TR, 50-630kVA =4 % Primary Secondary .
% Uk TR. 800—2000kVA =6 % Coil Coil 173
173
AI0819MIMUINNTTUEANINT UUY Infinite Bus
? slulihe naeutladlnlihving 800 kVA nsadu 24 kV/240-
TL.“T . _; .. ;m ..... _ 416 V Aoamsmanszuaanaasuuy 3 e Henu
|£| nsaghveendenadlaalifaduiuaudyesszuu
= Tr- BOOKVA, 56 k-6 Il (Fmualdi %U, =6)
24 KV- 240/416 V
LWWEINT
| e 1 .
! ( Ik = kVA x1000
RN
! ﬁ ( (_(-( kVAx1,000 \/3_XVX%M
C-fl e —— 100
" V3 X VX355
— g gilow "
Lmadaﬂl Ik = 800 x1000 KA
juaerd | V3x416x6
| ! 100
1
-{-({ 2999 :
“‘m”a”_’.._/@ Ik = 18.5 KA~20kA 174
174
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5197 Ha Anssuaanaeas 3 s shusuane nihusazawa dansenmesg o

( LSIRUANLSIVDIMIBLLAY 416 V)

wisuyas

mwlvin
\duse ANNETME (WaT)

NFTUAARIRT (kA)

(kVA) LR

ild [ 5

10

15

20

12.99

AMATUIUNTEUTAAIDT
nioulas 800 kVA

WUy Infinite Bus

Ik = 800 x1000

V3x416x 6
100

Ik = 185 kA =20 kA

=) Y
PienTh 329
175

175
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90°C

Y
0.6/1 kV

gian1sfiadsrzuylnihedeifoandn. fadu nasila

Cross Linked Polyethylene (XLPE)

Sheath
Conductor

m ~§ YAZAKI

14




cage e lwiaa IEC 60502-1, XLPE

Separator Tape

Armour : AWA (Aluminium wire armour) for single core cable
: SWA (Steel wire armour) for multi-cores cable
: STA (Steel tape armour) for multi-cores cable

LA a & T - a o a
quama‘ﬂﬂms:uu"lw%amauam’nw,..a T8 NaJIUR 15

ms‘lﬁ'ammsl XLPE muﬁﬁ’muﬂ‘lwmsgmﬂ

> Tnusialy

a a v | a = a
> ANUUIIALUA L(ﬂ%‘iﬂ&l‘}’la&T\‘Iﬂ%ﬂiﬂﬂd@\‘lﬂﬂ&lﬂ‘iﬁ

a :’1 ¥ a 1 a da
msfiansmeluaeadasinludasfumeiie
finfa aniin Medamantifaruyaings o
3103314 IEC 60332-3 category C (3@n. 2756)

14

U 0o & & aw a € 1
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quammﬂms:uu"lw%amauam'ﬂw,..ﬂ 278 NaJUA




LHaneMNANN

maﬂWWwﬁﬁqm&uﬂ'ﬁﬂLm ol G B

5NN (Fire Resistant) 1w llens IEC 60331, 5an. 2755 & BS 6387, aan. 3197
MwklatWas (Flame Retardant) IEC 60332-1 or 60332-3, 3an. 2756
MauaaeMensa (Acids Gas Emission) IEC 60754, Nan. 2757 bad 1&2

n15Uaa8A9% (Smoke Emission) 61304-2, dan. 2758

~§ YAZAKI

wemalw

glfansfiaasizunluihedrideandn. fedo nasiia 17

qmauﬂ'ﬁﬁmtﬂmtwﬁa IEC 60332-1 (S2AUGN).. N8N 2756
X ]

Lé’umugms.i‘nmwmawvlw% nmﬂ‘l‘i‘fmﬂmm
(3a.) (S)
D<25 60 + 2
25 <D < 50 120 + 2
50 < D <75 240 £ 2
D > 75 480 + 2

pa a & A = a_ o a
Quaﬂ’]?ﬂﬂﬂﬂ?tuu1ww'}ﬂH’NNBB’VBW..,GG'HUﬂaduﬂ 18




MsNaFaLalaINWAS

> 50 mm

< 540 mm

{ —————

Mszezsswievsuaezasuauiadauuiuaauugazasaiui s lwannnd1 50 ax. wazszuzvig
stevauseasuaudadauuiugasegaasaawi vl nlsifin 540 . fadiei

LA a & T - a o a
quam‘mﬂms;uu"lv\lﬁwamauam'ﬂw,..aa'nu naJua 19

qmﬁuﬁ'ﬁﬁmmmmﬁa IEC 60332-3 (32AUEH) ..81an 2756

1
a da

0519 Y3290 AUNG QVLWVL@\ LLﬁ"‘i“’ﬂ“’L’Jﬁ'ﬂ%ﬂﬁ‘iLNﬁ

9

A F/R IEC 60332-3-21
7 40 IEC 60332-3-22

B 3.5 40 IEC 60332-3-23
Cc 1.5 20 IEC 60332-3-24
D 0.5 20 IEC 60332-3-25

YW < 35 AS.NN. FAAANW 210 > 35 (54N, FarTuszezvheszuiese Wi

ﬂizmmﬂéwﬁwwmﬂLﬁ'mimqunmwmmﬂiw%l,wiizsjzmw’i'ae‘laiLﬁu 20 3.

pa a & A = a_ o a
Quammﬂﬂﬁ:uu‘lw“ﬂm PNDBITN...8 0T NOIUA 20




MINAFUAWUAINES IEC 60332-3 (‘sz@‘i’nga)

e lniihasdasiiszuzmsgnunn tnslgelaiviu 25 3. Tagsaansiauen

LA a & T - a o a
quama‘ﬂﬂms;uu"lw%amauam’nw,..a T8 NaJIUR 21

NSNAFILANNUWIUUYBIATH (Smoke Density Test)

IEC 61034 %58 BS EN 50268...3an 2758

Light
Source [l Photocell

" A1515 2L AUNE

= mjuLfl'umaattaaﬁaﬂﬁ'uﬁnvl'i’mn
LASBITULES ABINAMALINLLE
wsansnesay lsitkaandt 60%
nawN1sNasaL

#292WIA 3X3X3 m

gffansfiaaszunluihedrideandn. fedo nasiia 22




nadauMslaaeignsa (Acids Gas Emission) : IEC 60754-1 Las IEC 60754-2
‘VI%EI BS EN 60267-1 Lt8¥ BS EN 50267-2 ..\an 2757

AuSnasmaenlaan ‘lugﬂﬁvvmﬂawu azaaslaiifin 0.5% YasySu1asdaehema IEC 60754-1 %38 BS
EN 50267-2-1 waslunseinasaua pH ua2 conductivity e IEC 60754-2 #5a BS EN 50267-2-2 lag
e pH Alaaaslsitasnds 4.3 uazA conductivity azdaslsitin 10 (S/mm

glfansfiaasizunluihedrideandn. fedo nasiia 23

fevwn BS 6387 (52aud CWZ)...480. 3197

Flame Retardant with LSOH Sheath XLPE or PE LSOH
Separator Tape Insulation

~§ YAZAKI MC

v ' o 2 . .
- memmaanmwmumumamsu,mvlwwmmﬂ“lwww (protocol C for resistance to fire alone)

Conductor

- MSNAFDLAINAIUTIWNITHN MARANI5RAT (protocol W resistance to fire with water)

- m‘m@aai.lmwG’i'mmunﬁl,mvlmi’uaz:ﬁmsnszumn (protocol Z resistance to fire with

mechanical shock)

gffansfiaaszunluihedrideandn. fedo nasiia 24




NOFAUMTN N
X ]

4
M99 L\‘Ia%vl‘lm'\i‘(l@ﬁaﬂ

swondinass. Co

glfansfiaasizunluihedrideandn. fedo nasiia 25

NAFIUNITNUL

M99 Hawlansnesay

Foysnwel | aamgdifinesay (°c) sTEzINMATaY (W1H)
W 650 + 40 15 wifl uazaalsthindn 15 wifl

gffansfiaaszunluihedrideandn. fedo nasiia 2%




Nasdl Resistance to Fire with Mechanical Shock

a
M9 NE]%VL‘IIﬂ'l‘JYIﬂﬂmJ

L 6 a
AN qquuﬁmaau (°C) FLYTINNAFIU (%’]ﬁ)

glfansfiaasizunluihedrideandn. fedo nasiia 27

2935 W daedia
X ]
2 aaeldsnenln
w1

o \ Ao " 31@1590 2101989 &
m qqastanSluaasans I liussaat I st g 3

sansaldauldidaiiamgiidasmsuiisy maszma g

" g5 leRGn

Maauae n Tseamsan
v A A af | Y .2

= gne T/ danuaniildlancasdaaduaaln B gouUsns

daaiinanelans n ls9usy

pa a & A = a_ o a
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2935 Whded3a.... lon

'iznmhuwé’ea‘mvlw‘?fshehimé'm%'unstﬂ«‘v}nLauvlﬂﬂ"aLtmdw‘lwi'i\h&}nL&%Lﬁamwﬁﬁ'ﬂ
mszyusaamedvsutiulaud W
'ﬁwuu@mLLa.,s.,mﬂmuﬁwmswwmnﬂumsnfsumwaﬂwLLa.,mu
"a'dJ'ﬂLﬂ'a‘ENﬂ'ﬂW]LLau‘a‘u‘jJiJmJLWﬁ\‘laGlI%N@

B2 ANAGULNES

mszuuudamainds induazszuufemsaniduswsundamguwdsluel iiduluaw
anasguszuundamauwaslsl (3am.) (IEC 60331, Nan.2755)
mszuylnihussasandu Tiduwldmssnesgussuylwihusssnanduuss lwih
hamsaangnidis (2am.) (IEC 60331, 1an.2755)

gilansfiadsrzuyinihedsfoandn. fedo nasiia 29

a

mslvlw‘?i\lwszwusegw (vlum's‘lmmmvlﬂ

"eiilfae, Bare Conductor (AAC & ACSR)

" gnesfaananusegs BANANG, Partially insulated Conductor (APC %38 PIC)
" HLRNAUILUIIG 2 Sulsiaino, Spaced aerial Cable (ASC %38 SAC)

" HERNARIUUSIFUANANARINGLY, Fully insulated Cable (AFC, TAC)

'a’lﬂslﬁ'au, Underground Cable

pa a & A = a_ o a
Quaﬂ'ﬁﬂﬂﬂﬂ?:uu‘lww'\ﬂH’]\TNBGTTW.NRH’HUY\B\l%ﬂ 30




" {1811/f7a8, Bare Conductor (BC) %ﬂ

e lnihseuunsess (1233 kV)
IRALALNNG LT

'mﬂﬁua,wmt,mgavl&itﬁuﬁﬁ'ﬂ, Partially Insulated Conductor
(APC %52 PIC)

31

Spaced aerial cable, Tﬂsaa%'n

Al, Conductor' XLPE Insulation

Compacted Round

Compact

Conductor Shield, XLPE Jacket
Semiconductor Material

A a & T - a o a
qwam‘mmms:uu"lv\lﬁwamaua DITNW..A0TH NaIua

32




gﬂLmnmsﬁﬂﬁ'amal SAC/ASC







mslvlv\l*i'/'\l“mwmaga (LL‘NGT% 12-33 kV)

" UNAUIUNSIFUGNAN ARSI, Fully insulated Cable (AFC, TAC)

'maltlﬁ'a%, Underground Cable

.
gjﬁamié‘ﬁm‘izﬂuzvlﬁmzhaﬁamﬂw...ﬁaw nasiia 37

MERNAWIUNSIFUANANAGINGLY, Fully Insulated Cable (AFC, TAC)
|

BO

Twisted Aerial Cablel:l TA

A a & T - a o a
qajam‘mmms:uuvlv\lﬂwamauam'ﬂw...ﬂmm NnaIua 38




lassashasng i segs (CV Cable) wsedns 12/20(24) kV

LA a & T - a o a
quammﬂms;uu"lw%amauam'ﬂw,..aa'nu naJua 39

mMsmase
What is Electric Stress

50% — Insulation

r Insulation Shield

Equipotential Line Conductor (100% Line Voltage)

Cable end without stress cone device

A a & T - a o a
quammﬂms:uu"lw%amauam'ﬂw...ﬂ 278 NaJUA 40




What is Electric Stress

% EQUIPOTENTIAL LINES l
\

faAIAwAIY

Cable End With Stress Cone Device

LA a & T - a o a
q‘uamsmmms;uu"lv\lv'hamauam'ﬂw,..ﬂ T8 NaJIUR

[ -]
Surge Arrester....0"d

=

y N

mAnuanAINIAY
. SefuvssezsaneResiiutarudaavesinele
% WAZLENIIN GROUND BUS 2aIbhHIeIOT

o EUAK Tﬁmwaau.mwmmwmmmlumnm
1,000 V. ‘11%1(9113%3?171’3’1 16 @13.44. ’J'N‘]J%ﬁﬂﬂ')&l

NNALITIN 1,000 V.

4

unil 5 Formuanisiawasuaziag
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Terminator AUAGINY 6

| visasaiAldawuy
Cold Shrink Type

L a & ) A oA e a
quamsmmms;uu"lv\lv'hamauam'ﬂw,..a T8 NaJIUR 43

ASMUUALWIAE EIlW‘W’I

VAF, IEC 01, IEC 10,

NYY, VCT, XLPE

@ g dan.11
XLPE

a a
taanNAwaYag ®

A A A e a
N18ENINBBITN...8 0T NBIUR

e T
. dsuan -
1 Laane519 1RaNAUIA
mnszidluan & C &C .
. UWIANTLbLE (@11;311211, ‘;m aelwihain
NYWA CB, I
n yasane fuih v, 1 M54
AANILAIF1Y)
3Bnsianse
L>1/(C XC
(suwuums c, = ansuniilagsay 1= 1/(C, X €)
o 9 U § 7 (4 a
C_ = MWIKNGNISG mu"lwwmma:l; \
g ‘ wmnizua"lﬁmﬂﬂ L




ASNMRUAUWIAE EleW‘i’/’\h

> 1. M lvaanas keI astlasT N uEL R

> 2. LHANURAVAIALLLALITMIHAWEY

> 3. HanAsmIaANsEnEvasae WHA

> 4. MUwaAIQRTUAT (€, C)

> 5. muwaawiase lwih 1,2 1/C, x c,)

A a & A a a_ o a
ﬂ‘&lﬂﬂﬂ?ﬂﬂﬂﬁ?:uﬂ%wﬁ'\ﬂﬂ'\ﬂuaﬂ’]”JJW..,R a7y NaJua

45

519N 2.1

/ ; : < AMANWIN A

sluuIMsRaa 18 PVC T XLPV EHIT)
nauf 1 & 2 st 520 DI e @ 3aEvia
nauf 3 9197 5-21 9197 5-21 IMENIES
" r r
ngxt 4 9197 5-22 M9197 5-28 Tuwerme
Naxf 5 & 6 M91971 5-23 M91971 5-29 Wit
Nt 7 M9 5-30 M9 5-32 E NETEE

30(n) & 5-31

5-32(N) & 5-33

A a & A a a_ o a
Quamiﬂﬂmi:uu"lw%amwaaww..,a 2Ty NaJua
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aENmIANsEIsasuuNIsALa (NFaN 7)

3 cp N v suasiNawIn PVC 2W10Us96n (U,/U) laivhu 0.6/1 kv ARG 70°C QEARA
N laesay 40°C Meuusadabiflehlle wuuszingamevsasnadanuuiine

pcat I sthvasuasiaauan PVC Aillfanuan amwawssen (U,/0)

PVC

N0 Lsivfin 0.6/1 kV aaamgdiath 70°C aamgiilagsay 40°C Newwssaua laifishln wuudmensfiu

sT'aﬁmaaLLmﬁ'mwm PVC 2W1AK396% (U,/U) Lsitfins 0.6/1 KV aasugiicanh 70°C aeaunil
Tagsay 40°C Muusaasdadiehile wuudmasfiy wuyszungeme wazuuutiule

e dasiavasuasiuanan XLPE awiaussen (U/0) lsiiin 0.6/1 kv aamgiicani 90°C aauugdl
P Tawsay 40°C Newwnaadabaifieida wuyssneemeauazuuutule

dkmasuaniy XLPE fulfenuan wiaussdu (U,/0) liviv 0.6/1 kv amwgiidash 9o°c

XLPE

al a 1a a A 1 2
a‘mﬂﬂ“&liﬂﬂ‘iﬂﬂ 40°C 'J'N‘iJWi'l\'iLﬂLﬂJﬁVLNNN'HJﬂ LUUAIURNNY

@'i"aﬁmaumaﬁ'umm XLPE flfan auwausian (U,/0) 1aivfin 0.6/1 kV ansuniicazh 90°C
qmmqﬂmﬂiau 40°C Nuunaasiadehile wuudmasfiy wuyszungame wazuuutiule

msaaasaelni udesls 7+41 nds (ansefl 5-47) laisas MI Cable
q

- . Lz ANWUSNG
dMseueEe sluUIMSGaG e
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seunwhzavEaumeunuiianiw 8/l
a a a 1 a
filfanuan dinluvialavezuaalave
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meluihwenuitifiuasauenaian wia
wikaruln
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et 2.2 (P58) 2993 T 1 W 230 V $1wa% 2 2935 2995430 CB 32A 29357 2 CB 40A 19she NYY
2 UNW HusI uviaidEane Hardumeriis dasmsmvsaawaae lwWih ﬁwmm‘lvqmmﬂﬁimman 45°C

1. I lvaanas 324 .
1 a
Avmaawiainsasilasiunszuaiiv (1) » 40A 39 2.11
= BTN &8 PVC &8 XLPE
a a [ - a NYY 0 d' d' o
2. Bangfiazassne lnihuasisnsiduse Ty nawil1&2 | aeefi 520 o919l 5-27
9 T T T
= ‘ naud 3 5190 521 | @19197 5-21
3. Wanassamansraasae lwih A i 2
naxt 4 M990 5-22 | @19199 5-28
=
4. Myuacagmalsuen C, & C,
= >
5, MyAWIA&E IWRh
It=>1/(C. xC)
L n'‘a g

affonsdaaszunlihedadasndn. fats nasiia 51

A15197 5-20 (L198I)
mmﬂnﬁmaajmmﬂwwmmmemmuww S/sisAanuan SusuamIaLsIns (U,/0)
laivAin 0.6/1 kV avgiiaah 70°C ammuimliau 40°c mu‘luﬁaamumﬂummﬁ

ANUMULMSANA g 1 naufl 2
IWIUAWINTEUE 2 3 2 3
ANVULAN ALY | WAIEILNL | LNWLAED | WAEILAG | WNWLAET | WAIRLLAY | WNWLAED | WAL
.2 SH 5 X 5 o
FURUUNSAAGS ﬂ;‘ I,/ N Kao) ».< soa
g 8K B K Ko
szuv i AC %32 DC AC
. . . suarBowaLda 60227 IEC 01, 60227 IEC 02, 60227 IEC 05, 60227 IEC 06,
SNHTUALALLA a da wa | \
o 60227 IEC 10, NYY, NYY-G, VCT, VCT-G, IEC 60502-1 sasidssnafislaausntiaions « i semuln
ﬂst‘ﬂ\ﬂ% o @
ﬁ']Fﬂ‘iﬂ']TaLﬂ% wag fgaIunae Luean
WAFY (A15.43.) WIANTLLE (A)
1 10 10 9 9 12 11 10 10
15 13 12 12 11 15 14 13 13
2.5 17 16 16 15 21 20 18 17
4 23 . | . 21, 20 28 26 24 23
AVBNITANAMITUL w“;‘hﬂﬂ JUDDITW...A0 TP NOIUA 52




WaNEILIG (M9197 5-20)

1. qmuﬂuﬁimliauﬁmn@hamn 40 asALTaLTes ‘luﬂ%’ﬁqqmﬂ%'ﬂm
aafisey 13 luansnefl 5-43 @acC
3 a

2. Tunsdidsmanminseudannnd 1 NRA2NAT Tudasidinane Tild

mgasuenenaiiszylilumsned 58 @c
o , g
3. AASLNESUNULMITAARS 1WA 5-47

U U

4. aeasunesiariaaidaf ldnwiwansed 5-48
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Walianesnelana Memasazuaniaafianseiigusue C,&C,

pa a & A a a_ o a
quammﬂﬂﬁ:uﬂw“ﬁﬁa YNNDBITN... 0T NOIUA 53

d
M19149N b-43
ﬁ"aqmmqquﬂﬂmanLmnejwmn 40°c Mdnuaawmanszusdrasaiia

dawduluame

ansafllagsay AU

(@sezaLies) PVC XLPE %32 EPR ala
21-25 1.22 1.14 1.26
26-30 1.15 1.10 1.18
31-35 1.08 1.02 1.09
36-40 1.0 1.0 1.0
4145 (091 )C, 0.96 0.91
46-50 0.82 0.90 0.79
51-55 0.70 0.84 0.67




a
M990 5-8
, Al fuAITuIAns TuaITaIaINAUIBATE
ndnszualudavauansliduagaiuuinndn 1 nguasas

ANWIUNGNIS G0k
2 0.80
0.70
0.65
0.60
0.57
0.54
0.52
9 0.50
10-12 0.45
13-16 0.41
17-20 0.38

O N o G | W
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M 1. I lvaauas 324 ,
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Awuazwaazasilasiunszuaiiv (1) » 40A M3 2.11
S - suuumsfions | se aeN.11-2653 | e XLPE
2. fansllazasnelwiuaziimaifiuse | NYY ngufl 1 &2 | e1919% 520 el 5:27
= b nah 3 M19h 5-21 M518h 5-21
3. ianasermanseavassne wdh ‘ naam 4 LRl LI
= AMIUNANINAT | QDb c,)
4. fviuacgmlsuen C_ & C ) 2 080 €, =091
(1} a g
3 0.70
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5. MywAIWIA&E [Wh
CB 324, 1, 2 32/(0.91X 0.8) = 44A 18l 10 ASXA (45A)
It=>1/(C xC)
a7y CB 404, I, = 40/(0.91X 0.8) = 55A &1t) 16 A5ax (60A)

A a & T - P a
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@nmﬂ 5-20 (U1989%) mumm.,uamaaawvlww‘mmmemmu Eki] u/‘luun]aanuan FMSLIWIALTIN
(U /U) vLNLﬂ% 0.6/1 kV ammmmm 70°C BWMﬂNIﬂEI‘EE‘iJ 40°C muplmmmumﬂummﬁ
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YWIANILLE (A)
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uslautasiniihauwe 630 kVA duussen igasiaiusninasawia 800 A (Ms
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aENmIANsEIsasuuNIsALa (NFaN 7)

3 cp L v suasiNawIn PVC 2W10Us96n (U,/U) laivin 0.6/1 kv ARG 70°C QEARA

O laesay 40°C Meuusada biflehl@ wuuszinganmempnadanuuiinie

pcat I sthvasuasiaauan PVC Aillfanuan amwawssen (U,/0)
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aweusiailas (kVA) 24160 CB (A) WA (AF.3.) Awas19aLda (W)
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800 4(3 X 120, 1 X 70) 500
3(3 X 240, 1 X 120) 500
1100
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4(3 X 240, 1 X 120) 700
1400
5(3 X 150, 1 X 95) 700
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