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K= 0.45 + 0.05It/lo + 0.20Mt/Mo + 0.05Ft/Fo + 0.25Wt/Wo
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ASSEMBELY NO.
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FrEY ssRermafirannfign veers ive InkefBurmeuge s L

TABLE MAXMUM GEPTH LEVEL OF HIGH DENSITY POLYETHYLENE COMDUIT (HOPE} FOR WRING CagLt

seRLATU el ()
m {3l MAXIMUM DEFTH LEVEL [ﬂ'l]
SZE Lmm ] smourem ewe. 3| Sumpar e | Suspurm eaio
R CLASE PNE.J CLASS PNB CLASS PHIO
75 2.0 4.20 8.20
80 2.0 4.20 8.20
1o 2.0 4.20 8.20
125 2.0 420 8.20
140 &0 4,20 8.20
160 = 2.00 4.00
180 - 2.00 s00 |
200 - 2.00 &, 00

WLTEL VR

1 SRR lumreRiesersny LA meefuPEnnrR | PSUTRMETD |, WU , WVRUTR WiE g |
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2 1 ye Tvseeswleivh 1wy v 3 vy Teefufmudisen e Ly 53 = vBa a0
verefrufveldiane luvesaesny snuddiy
1 Ivisdmimenuriwals weefs EmeruEuals souveee? sa-ois/38028,
SA1-015/36027 | mromzreweu® e uss vE0e |
a, whirnrforesms st s st L lusen za s e lmeemme

& TrmrvmEETTRERMELNgTE yangrat g Rs s 1000 1

MOTES

SRLALS

1, BEPTH LEVEL OF COMDLIT DRILLING 'S DEFENDED ON AREA'S OWNWER [ DEFARTMENT OF HIGHWATS OF

LOCAL MUNECIFALITY OR ele. ). NOT LESS THAN 900 mm.
2. 4-COMDUIT FOR 1 CABLE OR § CABLES, AND CROSS SECTION AREA OF CABLE DO WOT MORT THaM
53 E OR a0 X OF |NSIDE AREA OF CONQLNT RESPECTIVE,
3 INSTALL CABLE ROUTE hIIIAHIfEE AND/OR CABLE ROUTE MARXER POST RS DWE MO 5871-015/36026
ANDN SA1-M5/36027, | ASSEMBLY WO, 7307 AND 7902 )
4. AFTER TENSILE, CONDIAT MUST BE RELIEVED TO THE ORGINAL, NOT LESS THAM 24 HOURS,
5. THE CLEARANCE BETWEEW GROUPS OF DUCT Of BETWEEN CROUP OF DUCT AND DUCT Bank ARE 1,000 mm

{ APPRONIMATE ).
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ASSEMBLY NO. 124

ol wsBEe el MEnls (T ) Solmuniasunsdon FaEy) useEusang
TABLE | MAXIMUM ALLOWABLE PULUNG TENSION (Tme) WHEN PULUING THE CABLE WITH PULUING EYE
(PER WIRE) AND VARIABLES

) \'S'mug UL - m&ﬁul 111,,,,-,,;1. L
awalal awmla nanenuon| dnge iy . Trmee
snsunda @any | (nwy | ) Q) |SATNAN ALLOmAE (k")
TYPE OF CASLE SIZE OF "w" ‘4" "R" Bl
CABLE . b
(mnd) | WEIGHT OF | OVERALL MMM 1Ay
CABLE DIAMETER OF BEND | SiNGLE
(kg/m) (mm) (mm) CABLE
PULLING
s 72
4] o.2Y 1200 144 (70}
n2
e 6 0.28 1300 | 158
st
Qurwan L Ronuan Wil 23 0.3 1450 | 174 (178)
750 Toam 1 unw 70%C 208
won.n-25m el e (v | 38 0.50 1600 | 192 (245)
50 06 1700 | 204 |12 | (330,
R CABLE, PVC-INSULATED =
& JACKETED, 750 VOLT, 70 0.85 1900 | 228 (453)
SINGLE CORE,?0"C,TIS 112531 685
TABLE 6 (NYY) 9s 118 2150 | 258 (453)
120 1.40 2300 | 276 ("gg)
185 213 800 | 336 (55
10 014 9.00 108 (773)
16 0.20 950 | me %)
fn&ww
175
sacadirenolaotdy 06/ w3 25 0.30 11.50 138 (175) (380) (420)
1 WY 90°C IEC 80502-1{CV) 245 %0 S8
350 700 840
S0 0.54 1400 168 (3%0) (700) (840)
|POWER CABLE, CROSS-UNKED N2 = 280 1176
POLYETHYLENE (XLPE) 70 0.74 1550 od (453) (308) (1.087)
INSULATED, 0.6/ kv, SINGLE 565 1.330 1,596
CORE, 90°C, EC 80502-1 (cv)| %7 1.00 1780 | 20 (483) (306) (1.087)
840 1,680 2.016
120 1.26 19.50 234 (453) (906) (1.087)
1,295 2,590 2,722

waung  Awsdduaniy Tdodsuadasuwalindusoiananiy @ady)

NOTE THE TENSION IN THE PARENTHESIS SHALL BE USED WHEN PULLING THE CABLE WITH PULLING GRIP OR
BASKET GRP (PER WIRE) |

NOAWINIY I LUUL RN fhi.., 8 ~ MNUUNY ...

- A5 IANNAUATNA s
- Suuaseiuf 28 na. 25
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CALCULATION FOR PULLING TENSION AND AUUEET  SAT-018/81011

SIDE WALL PRESSURE OF THE CABLE B

IN UNDERGROUND CABLE CONSTRUCTION wwuth L1 savdvau 9, Ny
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ASSEMBLY  NO.

T124

prsefl wsshegegefual MAalA (Tew) doRsmnuisiafaunadon BaEy) useriuUsEIn Ba)

TABLE ' MAXIMUM ALLOWABLE PULLING TENSION (Tues) WHEN PULLING THE CABLE WITH PULLING EYE
(PER WARE]} AND WARIABLES (COMTHINUED)

Vi A . IR ARRTILY
pvia | dwdn | Euee. mﬂnﬂu g .
Aial wada reamuan|  dge I Toaa
dleamailiz (L) | (A2 (FT TR $THTH] P;f:,‘"": T':';‘Lg:,’:sﬂ {wgl)
teeorcame  fseeoe| cwt | t4t | C *'Wmmm
[mﬁ} WEIGHT OF | OVERALL |Wid INSOE R 118U | 2 Bu | 3 @ | 4 Ay
CARLE DIAME TER OF BEMD BINGLE RO THREE FOR
(wg,/m) {mm) {mm) CABLE | CABLES | CABLES | CABLES
[PULLING | PULLING | PULLING | PULLING
350 700
50 1 D4 30.00 450
[380) (700}
mflﬂmmuw
sacedrenadiofdy 2/20024)| 120 L83 J36.00 | 540 ‘m, Efﬁ
Wi 1 uny 90°C IEC 80802-2
188 1% 4000 | 800 | yysq Eﬂ fﬁ.‘:‘]‘:
POWER CABLE, CROSS-LINKED | 34p 127 adoo | sas {‘:!.T
POLYETHYLENE (NLPE) )
INSLLATED, 12/20(24) aV, 400 an7 woo | 7 2.722
SINGLE CORE. 90°C. IEC $0302-2 f‘_ﬁ;’ i
500 595 53,00 s
- % .28 00 | M0 (3801 (700)
ER TP ALV L LA TR
¥ B40 1
saoabremoboidy woso0e)| 20 (i 20 |0 (483) (908)
L)
% = -
POWER CABLE. CROSS-LINKED | 249 L83 4800 720 1,680
POLYETHYLENE (XLPE) (433)
NSULATED. 18,/30(38) WV, 400 5 7% a5 50 azs .72
|saus come. s0'c. € s0302-2 h el
500 LI 59.00 ans
. :mmpm
unmmﬁ ! W s0'c
MN2207-2%47
800 13.20 8 [1425 | e ?-{E'f .
POWER CABLE, CROSS-UNsED
POLYETHYLENE (XLPE)
INSULATED, B4/115(123) aV,
SINGLE CORE, 90°C,
NS 2202-2547

wopve  swsidviady 1okerusiasoumsbintuslouseendy ady)
NOTE THE TENSION N THE PARENTHES'S SWALL BE USED WHEN PULLING TWE CABLE WTH PULLING CR® O
BASMEY CR® (PER WARE)
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1, ThES STANDARD DRAWNG REFERS TO IEEE %2%-1992
FOR FOMELAS AND FICUSES ARE AS FOLLOWS

11 ™ CASE OF STRAGHT SECTION

T = LWL + Ty
L

o
— =

Tup = WL{CFcowa +sina)+ T._".‘|
Wi

n sy
A, SLOPE UP

L3 NeaEann AR TR LU IR

T
il
-1
-
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LA NR NOTES
1. wresynd ."ndmmwm IEEE 529-1992
AviugRiussgunUsenay TR,
L1 T
E—
1 |
I L -
12 nafimaa

1.2 W CASE OF INCLINED SECTION

Tdows = WL{CFcona —sina) + T iem
"

Ly Tl TEE
8. SLOPE DOWN

1.3 W CASE OF HORIZONTAL AND VERTICAL BEND SECTION

Tu ™™

o T

Tost =

e

WHERE

2 THE TENSION FROM CALCULATION 15 ACTUAL TOWSION,

THE CALCULATION SHALL BE REVEWED FOR TENSION
FROM THE WETER .

ACTUAL TENSION FROM CALCULATION (ngf)
aws s forlaeniiegs (e
APPEARED TENSION FROM THE METER (wgf)

pmoaER (Dae)

ANGLE OF SUING (DEGREE)
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CALCULATION FOR PULLING TENSION AND
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ASSEMBLY

3 MUEBER OF CABLES ™ COsNDLET SEE DWOMD. SAT-00% /%1001
LASSEWBLY WD, T142) N CASE OF THREL CABLES OR
FOUR CABLES, THE WEIGHT CORRECTION FACTOR (C)
SHALL BE CALCULATED ARE A% FOLLOWS |

noeia 4 @y
IN CASE OF FOUR CABLES

]

0- d}J

C = 1 & ¥

4 THE MINIMUM INSIDE RADIWUS OF BEND (R) OF THE 90
ELBOW SCE DWC MO SAT-015/47040 [ASSEMBLY WO, 7277)

5 FOR USABLE CABLES, THE “w™,"d"~ AND "R THAT
ARE NOT SPECEED N THE ABOVE TABLE CAN BE USED
BY THE MAWUFACTURER DATA

6 FOR WELL CABLE CONDITION AFTER PULLING, THE LUBRICANT
ALWAYS MUST BE FILLED THE QUANTITY OF LUBRICANT
SHALL BE USED 15-22 kg PER 100 m OF THE CABLE

7 COEFFICIEMT OF FRICTION (F) THAT SPECIFIED (N ABOVE
TABLES SHALL BE 0.2% N INITIAL CALCULATION = 'F
CAN BE DECREASED FOR Teif REDUCED PULLING TENSIOM
AND SDE WALL PRESSURE OF CABLE[S)

BN CASE OF FEED OR PULLMG TH[ CASLE AT RISER POLE,
THE VERTICAL BEND SHALL BL CALCLLATED AS THME
FIRST OR FIMAL SECTION = AFTER THE CABLE PULLUNG
ARE FIMISHED, THE STRAIGHT CONDUIT AND COMPLETE
INSTALLATION SHALL BE PERFORMED | THE TYPICAL
RISER CONSTRUCTION SEL OWG.ND S&1-013/3022
(ASSEMBLY MO 7232)

. THE PULLING TENDON CALCULATION ST OF THE CABLL
AL VOLTAGE SYSTEMS ALWAYS WUST B S+0ws BEFORE
PULLING . TORMWS 0 ABOWVE SHALL B A3 OR A4, STE OF PAPER

10, THE PULLING CABLE METHOD, EQUWPMENT AND REGULATION
FOR PULLING CABLE SEE INWVOLVED PEA DETALS

NOAL B TLSE UL

ms IwNrAuaiianA I""““‘““

- s BuwmadsTus 28 mA 758
WIS P e ), e _ "
s 1L (41011512 D
nsfTuInAs IR A aneR U st Al Sy L R
Turunasdnite U s ARy VRSEN
CALCULATION FOR PULLING TENSION AND VLAEER | SAT-015/51000

SIDE WALl PRESSURE OF THE CABLE o
™ UNDERGROUND CABLE CONSTRUCTION IR ST T T T T
—




" r124

ATSUSENIUWAREN

NO,

ASSEMBLY

T = 3 a
T m il =T
3 = - o = (= &
e e oA F =
<t o | (F0MS Onv ™1} 3unss3sa TiM 30IS ONY NOISNIL ONITING FTEVMOTIY WOMXYN : i & 11 il g
0 BOET | igc awn =) BYILE R TE AL S B LANLMBUE S Tkt gt o P le i QI8 3
Tholi. . . o DA R
_ NOLD3S ANY LY 3MNSSIdd TIWM 30 ONY NOSNIL DNTINd WOAIXYS ag L Al E Z
LELYY | BESIL | Cunecpumice rLanLsalscnumeicErgraniy o qw T a i W & 5
= - - i = we 3 e [a] -
{243 o8N INg) Eh_,mu:ﬁ.!:.wu:!ﬂruuu.F: 5 m m M = m m g ___m
, 051 LemsnaLsuMenuiue npeyueemes v| (48 S 8 '5 8 L | 3 %
e ALEABLEWHLER b LEWMISVILEHOM LISLBMIT H—0 tLR ' )
03 PLARLEPANLNEE WEMPUELLERUSS D8 LR Z 2
AT 1 eLsLtLE m ..m
o ‘M'd ODB WLAE AY 1l MAaLtEMeCUENEENEALE 1| 3 o =
S 2 |2y
L (e | = 5
c| | &8z2|88%
o - ?...m Ao, e
= ik "= 5 X 2
A G : e | ME 5
Tid HEN r - 1.C & w O
4 . | ; S % O .
|kl §2|3ws
- ' U =
BRI | 090 | L5 \\.h.... ool | sZo ......h\t\...\ muunsm.run.pld (31) ON3E TWOuH3A | 04 .nnm m mm i mw
F = [ Y
96 CaY \x\.\.u\\\\x 00t |szo |ozty| @ U+ Dami= 4 (“1) NMW LHOIVELS | 4-3 w ..mm e ..mq.
u E
gousr | 0L | 25 .\a.x Do | s20 x\;\.x\\a m.. s Ce®tl =1 {"1) aw38 WiNOZIEOH | 3-0 ul_._:._ m m 8 E
= = il
Pt = B 2 " (L} WOID3S [ o g 2| 5*A
e e e B e A B Haous - nEod 40 M= QIMN WY NI NROO 3005 a-3 m m._u. 2 Mm
SY¥EZ | OF'L | LST) .&.\. 0Ol | SZ0 \.‘\.\x.\ mlm!m.E_..T# (1) ON3B WANOZINOH | 3-8 .m m w2
ey . . 4 oamT=" 1) MDY 1HONELS | B-Y c
k) o \.3_ sz jozee| of (* c
= .\..\. .\.\.\\\ .\x\ 7 5 (") 430331 XOV8 133 [y
(18%) | w w c N ~
Bl maw H_."w“ Tm___. ,m__.w vInnEO 1130 pousxy | *x -l IR+ _ﬂ _
HOENIL L b HEnTEfLS bLE 3 : AR m
HRLT H o 4 M 1 . 9 : i )1 ¥
T8Vl E..El TIEYD TONS IS¥D NI} O NOUITS — ¥ NOUDZS TW¥D ONNOMOHIINN 0 (dMS) SIHNSSIed Thve 305 ONY (1) SNOSNIL ONTINd w m £ T 2
(BUNYILUNE | LERBLIIL) O LR — ¥ LR MMENRGLETCEELENL B LTIETE R L IILAL YL LUS SETELL LY e Wv Fe wm
" m— - H [ m
- : :
NOWLYIddy WE03 B04 Jiamvid 4 m s & m..w w HEE
2
REEMTIITRELUTLACLE 8.5 u.m-.m:w £ 5.5




LE TEﬂHrMII;TIl:IHE

1]

r-‘mnumnn

e EseLE

assemaLy wg (1 31
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SCREENS

L

rrremsdTan

SINGLE-POSNT BOMDING OF SCREENS,

————— ¢ 500

b
Lyt SCREEN

—_—-_|

sl | meseadhanaden
TYPE

varmfhorrral v et ey Mumdiu fhimesteum Oee Ity TardifesSiu st
Pt Berdr i wese s firzun et lerd i wrou el s Dul i e e rueos e Oruns
s L fnlmmn'hnmmmnﬂn

MEANS THAT THE SCREENS OF ONE EMD OF CABLE ARE CONMECTED AND FARTHED
AND THE OTHER END ARE ISOLATED FROM GROUND. M TMIS CASE, THERE 15 INDUCED WOLTAGE BUT NO CLRRENT FLOW
W THE SCREENS. THE INDUCE WVOLTACE IS PROPOATIONAL TO THE CABLE ROUTE AND LOAD CURRENT
THIS BONDING WETHOD 1S USED FOR SHORT CABLE ROUTE

::ABLE TEH!MIMA.TIUHS.
r .
| I“cuuuucmn
|
1 |

SINGLE-POINT BONDING

Iy

e fowm ine)

BOTH=-ENDS BOMDING OF SCREEMS.

b
SCREEN

% 500 %

uwﬂz nmdu#wmm

TYPE

BOTH-ENDS BONDING

varefhorrraiu ek i mery o ffumdh frommereos Do lursies rgrssus T T Serd
reeraaeuge et | verm Orirmzus L

MEANS THAT THE SCREENS ARE CONNECTED AND EARTHED AT BOTH ENDS 0F CABLE ROUTE .
IN THIS CASE, CIRCULATING CURRENT WILL FLOW N SCREENS AMD HEAT LOSSES OOCUR W CABLE, WHrCH CAUSE
THE CABLE CURRENT CARRYWNG CAPACITY REDUCE |

rersrer L lwnh o - Trnauin SA1-015/38019.
st M4 Inaugiing S
L [ TR @7 S. v meﬁ.a:..ﬂ.-ﬁ.m
B 4.0, 208\ S e T T I
rrraomdin e um s On L, ' 1 TR
TR 22 kY, 33 BV URE 115 kY I;.r'llT'lITu ______________

CROUNDING OF UNMDERGR{LND CABLE
FOR 23 kv, 33 kW AND 115 kW SYSTEW

1l 5A1-015/96005
A1 TmeduTY 5. W
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CABLE TER‘WHJL”
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i
l_ COW'-JI'-'TCIFI
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SEEEEN
<500 M ——=f— <500% —]
u.'LrLr'l'I masoadhainfran:
TYPE MIDDLE —POINT BONDING

e n Fores

rremme P A e rernrrsemdutraies e rnprmmdn L SopPlorenmeer s O
WODUE -POINT BONDING OF SCREENS.

THIS METHOD 1S MODIFIED FROM THE SINGLE-POINT BONDING METHDO BY MOVING THE EARTHING POWNT T0 TWE

WMIDDLE OF CABLE ROUTE

L,..ﬂ"_- T
T e | o I
| HE 1] !
il L L 4
S .-'!'IL- ST el

X1 | Xz e X3 -
Y o~ N2 o~ X3 {qam}: WA SSUGGESTHON)
wod w_n.nnm
TYPE MULTI=POINTS
Frrmem i L e

WULTI =P TS BONDNG OF SCREENS
THIS  MWETHDD 15 MODIFIED FROW BOTH-ENDS BOMDMG METHOD BY EARTHIMG THE SCREENS OF CABLE

AT THE BOTH EMDS OF CABLE AND EVERY SPLICING POINT .

P LW P - oy SA-015/38019
- 1 INAduATAR e
o eSS, B D i

rrrmemdhul s D LAy et o

TELU 27 RV, O35 RV RBE 115 kY I_m _____ .|

FOR 22 kv, 33 kv AMD 195 k¥ SYSTEM y
Eoumalury 5 ousm

GROUNDING 0F UNDERGROUND CABLE I:‘LI'IJ-'FIJ'I.EN =01 B AB005
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11 ; i
T ' k1 : e bl
i rapafeary rrvsding i1
Ly nrYeusdbuate LINK BOX CROSS—BONDING - OF P4
i SURGCE WOLTAGE LIMITER SCREEM
s el
I L 1 X7 + o, P

X1~ %2 ~ %3 (g500 M buEth /SUCGESTION)

m.mfl posdainie

TYPE CROSS — BONDING
e PRETIESE T
yorefhorrrr Uit e s Cwee Lot um Defley Lty | owel 4 meff uWE 2awE B REfawE C
unnowel ¢ mefuws A 1 magUfusesennn Turseefussunte il ekl uses lufinazus lws
Rkl usahunlerrl g g fresaSeuen Brosendnaun fe tee et mmetigari
Wrrrwendnann Aralen wesysYreram I

CROSS—BONDING OF SCREEMS

MEANS THAT THE SCREEMS OF THE ADJDINING CABLES ART CONMECTED (PHASE A CONMECTED wWiTH
PHASE B, PHASE 8 CONMECTED WATH PHASE C AMD PHASE C COMNECTED WATH PHASE A) AS SHOWN W THE

ABOVE FIGURE. ™ THES CASE, THERE IS INDUCED WOLTAGE BUT WO CURRENT FLOW IM THE SCREENS

THE WAMIMUM INDUCED WOLTAGE ARE AT THE LN BOX 8Y THIS METHOD, A& CURRENT CARRYING CAPACITY IS5 AS
HIGH AS SINGLE-FPOINT BOWD®G WETHOD BUT LOWGER CASBLES

ke L

1. mrosewdhraen [ te iy e kv ffeeyre P s00

2 . mreeedusin o T On sy e W PmsssyrRATTT SO0 1 WAl U A
3. meeemthu s TovuaOe s e v Assusvneeme o0 L

a . rrweedufomenies Todu e lByann 22 & 33 ey Mhsesymolay soo w

5. mresesdutnveue TotmSumle ity 22 & 35 v Rmsmann sm o

APPLICATIONS

1. SINGLE-POINT BOMDENG: USED FOR 115 kY SYSTEM, ROUTE 15 NOT EXCEED 500 m

2. MICDLE-POINT BONDING: USED FOR 115 kv SYSTEM, ROUTE IS MORE THAM 500 m BUT NOT EXCEED 1,000 m
A, CROSS-BONDING USED FOR 17158 kY SYSTEM, ROUTE IS5 MORE THAN 1,000 m
4,  BOTH-ENDS BOMDING: USED FOR 22 & 33 v SYSTEM, ROUTE 15 NOT EXCEED S00 m
5 MULTI-POINTS BONDING: USED FOR 22 & 33 k¥ SYSTEM, ROUTE |5 MORE THAN S00 m
»o »
L oeg T E L LW ‘1 - | trnain 541-015/38018
A9 ﬂﬂ"‘lﬁ']'l..lﬂﬂﬂ"lﬁ prumulmnss
0\ &S st 1 45 25e
U B £ R o SN |, 0 RO i
i [TECTRT T 7, I i
s S (}, rrrman e n Ly AN
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AT T ¥oin
m GROUNDING OF UNDERGROUND CABLE atnamefl SA1-015/46005
FOR 22 w¥, 33 &V AND 115 k¥ SYSTEM ' .
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SCREEN (OR SHEATH) INDUCED VOLTAGE

'!‘J}?‘ é 11]" A

! TREFORL FORMATION e o
f—s— Fs
Ea= q."1-ﬂ_:'1lg fu ]hu{“ﬁ*Jq }:- Lu-gu{%‘} P - LWl 111
Ep = hlﬂﬂl?"lnf u ]hI I.nq.(?:' S A RO S, . | 'y, (1]

Eg = 4;1!3_:1'u fa ]h' (—i-]’?}s Lﬁ_(?} e wolt /reter

@ T
. A 8 C G 5
rrafrroen buwwaleraffy
2 FLAT FORMATION @ @ @ oR H @ +
f—5—t—35— i
- ;
Eq= 4210 hihfd[u:(’ai"ﬂis*lqtﬂtﬂ;}j — LTI C@
-7
Ey = 4x10 a"llf ] [tt an'(?a&j ....... R L A Py vt Smater
-7 - 3
E. = 410 :11::1- LR l:' i '-WE E Jq'—“eig‘) v, Wbl feter
Tutd
WHERE :
Eofbis = wrdhawiri Mulerd e A one 8 wese © ooy (Taemaae)
) SCREEN (DR SHMEATH) WDUCED VOLTAGE OF PHASE APHASE B AND PHASE C RESPECTIVELY {walifmeter)
R T
FREQUENCY (Hz)
Liw FrrL e 6 (W)
o LOAD CURRENT OF PHASE B [Ampere)
L, . weommshwra e )
SPACING OF ADJACENT CABLES ([m)
- +ﬁ1qu§mm1hirﬁ'1 )
GEOMETRE WEAN SCREEN (OR SHEATH) DIAMETER (m)
varmwm 1 mururloifullentd medelaf 65 T
2 Tt londerrrgrene v U IntinSera thug rmaven Tvirrsccmifuse Lol oo faurdioon
P Aumteonte Ltwwmam lumfh gl 1 Tuwfl s
NOTES 1, SCREEN MDUCED VOLTAGE MOT MORE THAM BS WOLTS |
2. FOR LONG ROUTE CABLE AND THE CABLE ARE NOT N TREFOIL FORMATION,THE CABLE SHALL BE
TRANSPOSED TO MAKE EQUIVALENT IMPEDANCE N EACH CABLE,SEE FIG | ON SHEET NO &
W“wiﬂﬂ'l ey 'f.*ﬁ.:.mw SAI-QIR38019.
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CROUNDING OF UNDERGROUND CABLE
FOR 22 &y, 33 &V AND 115 k¥ SYSTEM
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ASSEMBLY NO.

T132

/ 1 = CONDUCTOR {(COMPACT STRANDED COPPER)

= CONDUCTOR SCREEN

l

INSULATION SCREEN

METALLIC SCREEN

WATER BLOCKING TAPE

(SEMI-CONDUCTING CROSSLINKED POLYETHYLENE)

CROSSLINKED POLYETHYLENE INSULATION

(SEMI-CONDUCTING CROSSLINKED POLYETHYLENE)

(Cu WIRE.BONDED TOGETHER WITH Cu TAPE)

\ 7 = NON-METALLIC SHEATH (BLACK PE)

§ SEUY 22 kv WAr 33 kv
FOR 22 kv AND 33 kv SYSTEM
eIl ww uan AR Y R W WA
iy MSANNRUOEN R .
whe RN v 8 SA. Snaadeid 10 542
sy T2 TR - P 1 LA o I
ﬂw‘ Tt r - - woarudt
Frmrumn 2 () FoenSaswanan Glady ¢ X3 TR
EBUU 22 kV.33 kV URE 115 kv mm_ ____________

EXAMPLE OF UNDERGROUND POWER CABLE
FOR 22 kV, 33 kV AND 115 kV SYSTEMS




= CONDUCTOR (COMPACT STRANDED COPPER)

= CONDUCTOR SCREEN
(SEMI-CONDUCTING CROSSLINKED POLYETHYLENE)

= CROSSLINKED POLYETHYLENE INSULATION

= [NSULATION SCREEN
(SEMI-CONDUCTING CROSSLINKED POLYETHYLENE)

= WATER BLOCKING TAPE

= METALLIC SCREEN
(Cu WIRE,BONDED TOGETHER WITH Cu TAPE)

= WATER BLOCKING TAPE

= LAMINATED ALUMINUM TAPE
{RADIAL WATER BARRIER)

= NON-METALLIC SHEATH (BLACK PE)

x SUU IS kY
FOR 115 kV SYSTEM

Re. 1 TRIRATY o,
mMAnrgRuglae e
v (%\"") 28 SA Bhi | deuatiend 105882
m ........................ ; AT I.I.F‘;.I. v
Fotnieswenaa ey 1 Co, P
S 22 kV,33 kV WAL 115 kV WRTETY =
EXAMPLE OF UNDERGROUND POWER CABLE winsarflSAL -015/42024
FOR 22 kV, 33 kV AND 115 kV SYSTEMS —_—_"rn,
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ASSEMBLY No. 1132

FUNCTION OF EACH PART OF UNDERGROUND POWER CABLE

#ah
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JFeaseu ey umaiannane

CONDUCTOR
TO CONDUCT ELECTRICITY

CONDUCTOR SCREEN AND INSULATION SCREEN

TO DISSIPATE THE UNIFORM ELECTRIC FIELD,
ALL DIRECTIONS
[NSULATION

TO PREVENT SHORT-CIRCUIT OR CURRENT
LEAKAGE THE INSULATION IS THE MOST
IMPORTANT PART OF THE CABLE

METALLIC SCREEN

TO LEAD OFF LEAKAGE CURRENT AND TO
FUNCTION AS RETURN CONDUCTOR FOR SHORT-
CIRCUITING CURRENTS

WATER BLOCKING TAPE

TO STOP PROPAGATICN OF WATER IN THE
LONGITUDINAL DIRECTION IN CASE OF CABLE IS
DAMAGED

LAMINATED ALUMINUM TAPE

TO PREVENT THE INGRESS OF MOISTURE INSIDE
THE INSULATION LAYER

NON —METALLIC SHEATH

THE SHEATH IS MADE OF POLYETHYLENE
(BLACK PE), AND SHALL BE RIBBED TYPE
(FOR 115 kV CABLE) TO REDUCE FRICTION

WHILE PULLING

AN TRTRANY
MElHrAUATNA

" T TR T TR

v}i‘me ﬁ_;v"/lﬂ SA. Zﬁkfl Jenaafendl 10 aA42

"""" - (5 foaene —J s

FenSaswnan il ..o,

®UU 22 kV.33 kV um 115 kV T e 7 TITE

EXAMPLE OF UNDERGROUND POWER CABLE winkanf $A1-015/42024

FOR 22 kV, 33 kV AND 115 kV SYSTEMS ] Hﬂ : 3 I-IJ;'IJ




wefynalumanesioe DUCT BANK

1. Sl redvue i © s (34§

e et T e !
714 1}
ASSEMBLY  NO. ,'

REGULATIONS FOR DUCT BANK CONSTRUCTION

1.

MAX. SIZE AGCREGATE FOR DUCT BANKS SHALL
NOT EXCEED 18 mm {3/ INCH)

2. rundmisfoweouts Loewe 28 2. ALL CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE |
P9 LD WO NL/MYIL (kee) STRENGTH OF 180 kg/ent' (knc) AT 28 DAYS -

3. gUMidnm puCcT BANK I st L 3. TYPE AND SIZE OF CONDUIT IN DUCT BANK AND |
W Reu N BN PTIOEY UNDERGROUND DUCT BANK SECTIONS FOR LV. & |
Ty pucr ank Toguiase® sas-o15/52013 H.Y. UNDERGROUND CABLE SYSTEMS. SEE DWGNO. |
e bszreue® 7200 SA1-015/52013 (ASSEMBLY NO. 7201)

4 TS EENIALI UKL [UTrBRTS 4. THE MINIMUM DEPTH OF LV. & HV. SYSTEM FOR
DUCT BANK hmm s DUCT BANK CONSTRUCTION BY COMPARING
YDS DUCT BANK BETWEEN ALL OF SURFACES LEVEL AND THE TOP |

OF DUCT BANK ARE AS FOLLOWS
m pas| |
Temealee MINIMUM DEPTH {mm) :
DETAILS st s WULLTPS '
LV. SYSTEM WV, SYSTEM |
o fdrusctumam Tufhinly |
FROM GROUND LEVEL AND PAVEMENT LEVEL 450 800 .
IN GENERAL AREA
st Tuaihly ‘
600 900 ,
FROM ROAD SURFACE LEVEL IN GENERAL AREA

Lt ]

Tuthfasmmome - - ‘

FROM ROAD SURFACE LEVEL IN HICHWAY AREA ,
|

DUCT BANK mumﬂm THE MINIMUM SPACING BETWEEN DUCT BANK AND |

fun omnanhumltogs Ivgluassweu  PUBLIC UTILITYS OF LV. SYSTEM & HV. SYSTEM |
nwn Rferveo SHALL BE SEEN ADDITIONALLY PEA STANDARDS = |

5. mweens DUCT BANK LnOwsadels HANDHOLE Y88 5. DUCT BANK SHALL NOT BE CONSTRUCTED REGULARLY |

uaNHoLE mmly)  Lmsctwdly manDHOLE VB

MANHOLE mmmmuMm
Ve Inlden iy
e rsre s uInesua s gly

wone® Sar-018/81011 (matazreues® Tea)

WITH HANDHOLE OR MANHOLE . BY THE HANDHOLE |
OR MANHOLE MUST BE CONSTRUCTED WHEN THE |
PULLING TENSION OR SIDE WALL PRESSURE
CALCULATION OF THE CABLE EXCEEDS THE MAXIMUM |
ALLOWABLE PULLING TENSION OR SIDE WALL |
PRESSURE . THE CALCULATION FOR PULLING |
TENSION AND SIDE WALL PRESSURE OF THE CABLE,
SEE DWG. NO. SA1-015/81011 (ASSEMBLY NO. 7124)

RO eI T ELL LW

N5 INNAWnTine

Toiynuan SA1 -015/31015

ofrma LUTeresae DUCT BANK
AL st A DR L g Wit

REGULATIONS FOR DUCT BANK CONSTRUCTION
FOR LV. & HV. UNDERGROUND CABLE SYSTEMS

w1 et 3w

rvunﬂ. SAI-015/52018
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FTTERTY DUCT BANK

- mtfEvrimsetouta 1 fu v 2 Sy At

srsndn (SLOPE) MBYT 1:400

- Ry msredeutilos 3 fu tuly g

prrasrau (SLoPE) Waper 1:200
ntTADMSIERS Y DUCT BANK Mtrafhusslnms
Vuseiy vy mooUSssUTee DUCT BANK
Tindhanomfasilaroutn MANHOLE wie
HANDHOLE f 1y

o IrotmerrerefauPassunrrn meslae
penesinus bw ludnthag

'lwnmm MANHOLE W5 HANDHOLE 1%y
VOOAT VDY (DUCT ENTRY) Woasy
Al T EYEPUE

Turrmvee winpow 1y MANHOLE Y88 HANDHOLE
-
YRuEe wEn@UBDNaIN WINDOW SPACE

STtV T HRTLE T LR TR DT
resmerny Uy MANHOLE Yo HanDHOLE «Ouly
waAum 1Tl mansoLe v HanpsoLs S

wwepe DUCT BANK A% Tunnfuf
DUCT BANK

A nmeeienn 1y MANHOLE Rl uns
fPere At L Tl sar-o18/31017 (rm
thrrsumd 21 Anvfumafestusneseere
m&w‘lmmm A% v e
YT RIS 3 L

maroe DUCT BANK Tubiopmmioeeref Soo

m:rmmm:mmiﬂm

voroesedu it o Seodaden  Srmuplady

Tvrese HANDHOLE Wi MaNHOLE 1 afeied
Proruatn i rdhovia srmruanon

FuAls DmPurrengepien Wit

10,

13

4.

. DISTANCE OF CONDUIT ENTRYS FROM FLOOR &

messneusf
ASSEMBLY  NO,

7141

e

DUCT BANK CONSTRUCTION :

= IN CASE OF ONE CONDUIT LAYER OR TWO
CONDUIT LAYERS, THE MINIMUM SLOPE IS 1:400 .

- IN CASE OF THREE CONDUIT LAYERS OR MORE,
THE MINIMUM SLOPE IS 1:200 |

FOR CROSSING OR TRANSPOSITION CONSTRUCTION,
DUCT BANK MUST BE RETRANSPOSED TO ORIGINAL
POSITION BEFORE ENTERING TO THE NEXT
MANHOLE OR HANDHOLE .

ALL VERTICAL & HORIZONTAL BENDS SHALL BE
SMOOTH CURVES

WHEN CASTING CONDUIT ENTRYS IN MANHOLES OR
HANDHOLES (DUCT ENTRY), DO NOT PLACE
REINFORCING BARS BETWEEN CONDUITS .

WHEN CASTING WINDOWS IN MANHOLES OR
HANDHOLES, DO _NOT REMOVE REINFORCING BARS
FROM WINDOW SPACE .

CEILING OF MANHOLE OR HANDHOLE SHALL BE
LOCATED AS SHOWN ON APPLICABLE MANHOLE
OR HANDHOLE DEVELOPMENT SHEETS

SIZE OF DUCT BANKS MUST NOT BE TAPERED IN
ALL AREAS .

AT THE ENDS OF CONDUITS IN MANHOLE SHALL
HAVE CONFICULATIONS AND DIMENSIONS ACCORDING
TO DWC. NO. SA1-015/31017 (ASSEMBLY NO. 7211
THE VERTICAL & HORIZONTAL SPACING BETWEEM
CONDUITS MUST BE INCREASED IN A LONGC SMOOTH
SWEEP, STARTING BY APPROXIMATELY 3 m FROM
POINT OF CONDUIT TERMINATION

DUCT BANKS TO RISER LOCATIONS SHALL COMPRISE
TWO CONDUITS AND SHALL NOT EXCEED 90 BEND
AT RISER POLE = THE HANDHOLE OR MANHOLE
MUST BE CONSTRUCTED BEFORE THE RISE BEND
IN ORDER TO INSTALL SPLICING IN CASE THAT THY
PULLING TENSION OR SIDE WALL PRESSURE OF
THE CABLE EXCEEDS THE MAXIMUM ALLOWABLE
PULLING TENSION OR SIDE WALL PRESSURE

A5 IANAAL

W Palal)

m 3 (Jn!Lﬂl U_“ ..............
VOAUR LUMRNEEI DUCT BANK AN
AL LA DR L TIEY WRzuTwn P

FOR LV

REGULATIONS FOR DUCT BANK CONSTRUCTION
& HV, UNDERGROUND CABLE SYSTEMS

“AxsU. SA) - 0IA/82054
w2 wooinuou 3w
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18.

W) wusLIN W8 BURLAP
wﬁWﬂﬂ'

uisv RN I finessiees e Amiy
grwedn g st Tusuasm® san-015/47039

(ravszramd 26

W A hMasy o i AnAthaonh
Torendn puer Bank wiafislasedty (Fad
sradhsmadaususerremon  whbomenw
#BA BEARING CAPACITY vodhu Freeouls

Ty Sesor s On DBussi A s samsu s
sty wlumd¥ Lot lurmness bucT BANK
urogaasurrueneniula oyl linoruats
Ty pucr Bank Pwrtuls  wwradedaate i
wragaussume v aindeoty

i\m\:qmm

Tl pruvruale ru Masmeru
Fuals mauuvamf Sa1-015/36028 ey
Wl 290 . wianmf Sa1-015/36027 (MEsrey
wnf 702 iaaaamA Sa1-015/38014 (Tmney
e )

B oran e DUCT BANK
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o evt e rn

15,

18,

17.

meUsrreEy®
ASSEMBLY  NO.

7141

ONE OR TWO LAYERS OF MUSLIN CR BURLAP
MATERIAL SHALL BE WRAPPED AROUND THE PLASTIC
PLUG AND TURN CAREFULLY IN CONDUIT . FOR
THE PLASTIC PLUG SHALL BE SEEN ADDITIONALLY
IN DWG NO. SA1-015/47039 (ASSEMBLY NO. 7213) .

FOR SWAMP AREA, PRESTRESSED CONCRETE PILES
MUST BE UESD TO STABILIZE AND RAISE THE

DUCT BANK BY NEW DUCT BANK DESIGN WITH TESTED
BEARING CAPACITY OF SOIL SHALL BE CONSIDERED .

TO AVOID LAYING TOGETHER BETWEEN LV
UNDERGROUND CABLES AND HV. UNDERGROUND
CABLES . IN CASE NO AREAS FOR LY. DUCT BANK
AND HV. DUCTBANK CONSTRUCTION, CABLES SHALL
BE LAYED IN SAME DUCT BANK BUT DO NOT
INSTALL LV UNDERGROUND CABLES AND HV.
UNDERGROUND CABLES TOGETHER IN SAME VAULT

TC INSTALL CABLE ROUTE MARKERS OR CABLE
ROUTE MARKER POSTS AS DWG.NO. SA!-015/36028
(ASSEMBLY NO.7901) . DWG.NO. SA1-015/38027
(ASSEMBLY NO 7902) OR DWG.NO. SA1-015/380'4
(ASSEMBLY NO. 7003)

PROCEDURE AND METHOD OF DUCT BANK
CONSTRUCTION SHALL BE CONFORMED WITH PlaA
HANDBOOK OR MANUAL

noes g TuazUy Lwwn o S - Teuymiuy SAL-018/31015,

» NS INWNAYARAA e
> Wenaaiout ) N 2

24 111 PSP AR .. ZI—— R Ly S ke
t 18 e wuaif

e luneressts bucT BANK A
Aviaruua s WuLegy watuseh S A
v REGCULATIONS FOR DUCT BANK CONSTRUCTION - . SAI-008/82018
- l//‘ FOR LV. & HYV. UNDERGROUND CABLE SYSTEMS Mam e
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rretsree

7 Q
ASSEMBLY  NO +0 5
T ion
AL OF WATERAL
i Temne b REOD | e
TEM DESCR® NOM n/alwelnc| war so
y | u% 42200 181 w1l . 0 21 1 loso
RACK, SECOMDARY, MEDEUM PRESSED STEEL 44200 mwn EXTEMDED BACK [SEE MOTE 1) i
;| FTEUSOn 18NZET LU B MY 532 Enaw Y 8 | « |w030030000
IWSULATOR, SPOOL TYPE. LT. TS 227 TYPE B (CLASS 33-2) (SEE NOTE 1)
-
FETLL LFLMETL Oesy o5-20 masL
¥ | consECIOR.DEAD END, AL, SIZE 85-120 mm' ¢ | - [W=amo0n
PER AT OPTLL LY v U AT 5B ALl Py
a w&y 2510 AAAL o | « |iceoszomy
CONNECTOR, COMPRESSION, H-TYPE, MAN CU 95-185 mm) TAP AL
95120 mm'
R ARTORTLLALLLDY S AT 8- BS Aias MU
FRLLTIAN
] WP LA - 1| 1 | 020320008
CONNECTOR, COMPRESSION, H-TYPE. MAMN CU 95-185 mm, TAP CU
5085 mm'
AN 250-500 18 2.5-5.0 Mimeen)
5 3| s
SURGE ARRESTER 250-500 V. 2.5-50 kA 1040000300
®
rualmeysopreaununa oo 150w wonn sl g
CABLE, POWER PVC-INSULATED & JACKETED, 1550 mm (TS 11 TaBE &) | ™| ™| ™
LEMGTH AS REGUIRED
e le s T os uﬁu.l..u.ﬂhnmw
rrsu TR ool w0 e 1w Bs maa amenn al
a |mTRATELUROOT™ : wl wul wliozonsozos
CABLE, UNDERGROUND TV, 0.8/1 k¥ 15185 mm OR CABLE, POWER, m| m| m|K0z00800ie
PVC-INSULATED & JACKETED, 780 Vw185 mm, TS.11 TASBLE &, LENGTH
AS REQUIRED _ _
PVC ol TN B AL (0TI 2 W ) LEN, 388 | o or
» PVC TAPE, 19 mm WOE (2 m LONG PER POINT), TIS 388 Rioll| ‘3! ‘éﬂ“""m' 2
vy pmeva (RSC) W TD AAL BT 3,000 144 AR 770
1g | TAsrweeETT OIS 00
COMDUIT, STEEL. GO (RSC), SIZE 100 mm, 1000 mm LONG, TS.770,
QUANTITY AS REQUIRED
FrrmaTERA AT e ael R T 15
" 1 |
HEAD, SERWICE ENTRANCE, FOR RIGID STEEL COMDUIT SIZE 100 mm 1080080403
rmvine o v admenomm T 1 2| 2
2 CONDUIT FITTING, ELBOW, MGID, FOR MIGD STEEL COMDUT SIZE 100 me 1080050103
wmnce el s ederEwe U T 140 1080080208
3| COUPLING, FOR RGO STEEL COMDUIT SIZE 100 mm 1t
- e LDs YU $20:2,500-4.000 140 LENSE SuTSLReTT™
COMDUIT, PVC, RIGD, #20x2 5004000 men, TIS.218, QUAKTITY AS REQUIRED
ORvire el A reesrasdoneu T TO Aa
5 ICROOSOE0N
"> | GALVAMZED STEEL CAP, FOR RGID STEEL CONDUIT SIZE 100 mm o s
;- - Tomawy e,
NS INKNRUANAA e
e ievmeow . o=zt IR st
I - :
rrdedssiuaDs s T [0t TR
et et ee e e e S

LT, UNDERGROUND CABLE SYSTEM INSTALLATION
FOR COMMNECTING AT BUILDING

w541 -015,/48013
w5 et 5w




rrsreusf

T405
ASSEMBLY  NO
Ty
BiLL OF MATERIAL
A Trmnm ST RECD | emae
ITEM DESCRIP TION /A |WEIR/C| MAT NO.
v | WAL M10x127 A0 WIRMUNRARL D e P| P 010170003
BOLT, EXPANSION, M10w127 mm, WTH ROUND WASHER AMD NUT, QUANTITY AS REQUIRED| SET| SEV| SET
alaren W 164170 104 SRR
i BOLT, MACHINE, W1Bx170 mm, OUANTITY AS REOUIRED 10010201
P T s UM MEOLR T PLEUN LTINS B L8l 4T 0D aem
- WAL UL
GROUND ROD, COPPER COVERED STEEL, #18 mm, 3.00 m LONG Y] V] [eezooor
Lvﬁnm!n':ul'u (PreranBim s ey TR 40xEx1 000 LAL)
16 | STUTURTRLAENTT 1010200002
BRACE, FLAT FOR CONDUIT (MADE OF FLAT BRACE FOR CROSSARM
SIZE #0xBx1,000 mm), QUANTITY AS REQUSRED
a0 | VRGUIIIAR 100x50x8 3L ST P —
STEEL CHANNEL, 10050x8 mm, QUANTITY AS REQUIRED IDI0020000-2
Wl UM 4041 10s5 284
7 1| 1| 1 |cicosooo
PLATE, STEEL, #0w110w% mm g "
spwmrn B/ usna il i na B sresrra e
22 1]
EXOTHERMIC WELDING POINT BETWEEN GROUND WIRE AND STEEL PLATE L il
T [7] ]
23 e Lt R
EXOTMERMIC WELDING POINT BETWEEN GROUND WIRE AND GROUND ROD 3 B B b
e AwemeM it e weocghifeuin w0 1 4T as0 1)
24 | uTurLseOETS 1020200000
STRAP 10 FIX PVC CONDUIT (MADE OF ARMOUR TAPE 1x10 mm, 450 mem LONG)
QUANTITY AS REQURRED
varmm
1 Tvisepiorarmen yorsmmmenem RErrieloeguds
- Ll " ™3 & -
2 Ternfumusiuniieduramn belimsesduaintuger Tunproshoruws Os b

wrdrsn S Aunrenrem oA ThsssenDn Wi 5 o

2 Tiwlaveifmismne efriwin s el S o1 g e O meus TS
rualshusdn  leduwoieks vegrreunaprediure S0 18w Era iy
landeer ®0 1au

woESs |

I THESE \TEW CAM BE OMTTED F THEW HAVE BEEN WSTALLED

2 ALL CONSTRUCTING FOR CONNECTMG OF LT UG CABLE AT BUILDMNG. SECONDARY NEUTRAL AND GROUND
LEAD OF THE LT LiGHTMING ARRESTER SHALL SE CROUNDED TOGETHER AT DNE POMNT anD THE CARTH
ELECTRODL RESSTAMCE SHALL NOT EXCEED 5 OHMS

3 THE CIRCAAT BREANER OR SWATCH WITH FUSE (N THE CABINET) SHALL BE NSTALLED ™ CASE OF SECOMDARY
WMAN HAS CURRENT RATINGS LESS THAN THE L.T. UG CABLE THE POSITION OF TeE CABMET iS5 3500 mm
LOWER THAM FROW THE BOTTOM OF SUNSHADE AND 150 mm FROM THE COCE OF THE BLILDMNG

v = Toumaan

NS INNIAUANAR R
Werante it ¥ OA 25an
—duruan e

e gy e YL LU N
e Sen P tres e T35 .0, TP TTO
LT, UNDERGROUND CABLE SYSTEM INSTALLATION  [wtaasfl SA1-015/49013
FOR CONMECTING AT BUILDING w6 oty 5w
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ASSEMBLY NO. T50

WY

1., S5EHE X C mwmﬁmmhﬁunﬂmmw

BT PR AT TRuEs IR Andurmese g e luasmmovnosrmer e
2 . memevevinguions meitvemreerseth T Smsowe esey urariiusenfeuradtuetn 2 B
3. lurmmesnetssueteoreedinTen  SHEET PILE  sRevevihduimeseeay

a . rrasrmErrRWinssEeTRam vty

NOTES

1 . THE DISTANCE " X " HAS NOT TO BE LESS THAN 2.5 m FROM TRAFFIC SURFACE AND 1.0 m FROM
GROUND LEVEL IN ACCORDANCE WITH THE PERMIT MANUAL OF HIGHWAY DEPARTMENT FOR THE
UNDERTAKING OF PUBLIC UTILITIES BY COVERNMENT AGENCIES AND STATE ENTERPRISES

2 . THE CALVANIZED STEEL PIPE JOINT MUST BE WELDED ALL ROUND AND PAINTED OVER WITH RUST
COATING AT LEAST TWO LAYERS

3. [IN CONSTRUCTING PUSH AND PULL HOLES, SHEET PILE MUST INSTALLED TO PREVENT THE S0IL
COLLAPSTING

4 . THE LENGTH OF THE GALYANIZED STEEL PIPE MUST COVER THE WIDTH OF THE RIGHT OF WAY OR

JOINING PODINTS

nosyurweguazuL L vy -
wuﬂrmu-:m ﬁ’lﬁ\lﬂﬂﬁﬁqu f],l-jﬂﬁﬁ grumalressny

Hl"rl'-lr
R, s L BRSSO Aot 4 T Moo
F L ..Qq oA DR P STUU 22 kY, 33 KY s LT

I'gmﬂ, nom e I8 PIPE JACKING e

BTN uu:g UNDERGROUND FOWER CABLE FOR 22 kv, 33 kv SysTew | wUIARYASAL-015/44018
fq I‘

CROSSING UNDER ROAD BY PIFE JACKING MWETHOD mﬂﬁwﬂmwﬂm
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naEn ampdaned BuR @40 w. v TuBenT 3.25 WM. M2, 26 U 2
: U TURTRS NS
STEEL PIPE, GALVANIZED, e840 mm, NOT LESS THAN 35.25 mm IN THICKNESS,
TS 26 TYPE 2 QUANTITY AS REQUIRED
5 |amw@mnrudineg pute @ 3os L w38 L SWTURIURDINTS N -
WIRE H‘ESH GALVANIZED, EIIE @ 215 mm # 38 mm QUANTITY AS REDWRED
Bl SUERUSSIN @ 762,000 Jd WiD (AT AWRMALING 1Y G150xL000 1
I | WOODEN PILE SIZE APPROY, @ 762,000 mm B 10 -
OR CDH‘GE'ETE FE##CGH F‘lLE &1 50x1, JD{I "
ﬂﬁﬂﬂﬂlﬂﬂﬂﬂu'ﬂ‘i ﬂ"‘-I‘I.IFI‘I!..l'I"lﬂJI.I.ﬂJ ﬂl.:"lﬂ.l_li:.!_l"u{'u @15 Wy, [ FA00 L.
o | Savdndun nnn. vassu -] - -
COPPER BONDED STEEL CROUMD ROD.SZIE APPROX. 15 mm, 2,400 mm LOWNG
OR GROUND RO APPRGVED BY PEA
5 wumtay Aaumandn @ 40 . (@1 127 a |10 _
FLANGE, FOR POLE # 40 mm (@1 1/2%)
6 | A0 16x130 ul. wdudn 32 | 0 _
ANGLE, BOLT 16x130 man, COMPLETE WITH NUT
. - —
7 | Femwsaunnus vl _
HASP COMPLETE WITH KEY
g |vwRunin suna Twruaenan 100 uw. 6 | & _
GATE MINGE SIZE NOT LESS THAN 100 mm )
g :L_r‘hm“%.w nuﬁﬂu"lﬂmuﬁags mmﬂmmf@i'hmmmﬂuu 1 | 1 1 ogiz0om7
fuesielwwusidd s munhvdinmaan Uy WARNING SIGN
ey EU
o |ROUNSR 1:2:4 0.18 [0.225 -
COMCRETE  1:2:4 oy _m
REUNGR 1:35
1 | ; | -
CONCRETE _ 1:3:5 ¢ il uf
wnamtrﬂunumumnn FufiEiEmm e LIaY WASIENISR NN, powsu
12 | COMNECTION POINT BETWEEM GROUND WIRE AND STEEL PLATE BY -] - -
EXOTHERMIC WELDING OR METHOD APPROVED BY PEA
AL N E . HiLi]
3 | Fwuas 2 nuiluuaenT 100 Y. USHNRSATNRDINTS e -
| CRUSHED ROCK Mo.2 NOT LESS TWAN 100 mm IN THICKNESS VOLUME AS REQURED | -3 m¥
Al maumasiaudy van, e4 auﬂwwnw 35 R,
" ATRINIRTHRNS HILMUUMHLR ¢ LR 2 I -
HARD DRAWN CONDUCTOR TS B4 SIZE NOT LESS THAN 35 mm?
LENGTH AS TABLE IN SHEET Mc.i AND No.?
naamﬂ‘iiw'ﬁ:uﬁlﬂm sl oo - duruuy $41-015/23081
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REQUIREMENT _

1. THE TRANSFORMEIR IMSTALLED OM THE FLOOR SHALL BE ARRANGED WITH FEMCE FOR PREVEMTING
THE EMNTERING OF UNGUALIFIED PERSONS .

2. THE SIZE OF FENCE IS DEPENDS ON THE SIZE AND NUMBER OF TRANSFORMERS AMD THE MIiNiMUM CLEARAMCE
BETWEEN H.v. BUSHING AMD FEMZIE AS FOLLOWS :
1.65 METRES FOR 22 k¥ SYSTEM.
1.75 METRES FOR I3 kv SYSTEM.

4. THE CLEARANCE BETWEEM FENCE AND TRANSFORMER SHALL BE NOT LESS THAN 1.00 METRES . i THE FENCE
IS5 METAL, GROUND WIRE SHALL BE COMMECTED TO FEWCE, ALL GATE POSTS, amD ALL CORMERS .

4. TOTAL GROUND RESISTANCE OF GROUND LOOP SHALL NOT EXCEED 2 OHM (MOIST SOIL) OR NOT EXCEED
5 OHM (DRY SOL) .

5 THE WIDTH OF EACH FENCE CHANNEL SHALL WOT BE MORE THAN 3,00 METRES. AND THE FENCE CHANKNEL
CAN BE REMOVABLE OR PROVIDING THE GATE FOR TRANSFORMER TRAMSPORTING .

6. CATE SHALL BE OPEMED TO OQUTSIDE AND FITTED WITH GATE HIMGES SIZE MOT LESS THAM 100 mm
THE WARNING SIGN SHALL BE DISPLAYED AT THE ENTRANCE

7. STEEL PIPE SHALL BE PAINTED WITH RUST RESISTANT PAINT INSTEAD OF GALVANIZED STCEL PIPE |
8. EVERY JOINT SHALL BE ELECTRIC WELDED AND COVERED WITH RUST RESISTANT PAINT OR SPRAYED 2Y ZiNC
9. LIGHTING SHALL BE PROVIDED FOR WORKING AT WeGHT |

10, THE CLEARARCE BETWEEM TRANSFORMERS SHall BE MOT LESS THAM 0060 METRES

11, GROUNDING COMCUCTOR SHALL BE COMNECTED WITH GORUND ROOQ BY EXOTHERMIC WELNG METHOD OR
WETHOD APPROVED BY PEA .

12. THE TRAMSFORMER TARD SHALL BE FILLED WiTH CRUSHED ROCK Mo.? WOT LESS THAN 100 mm BN THICKHESS .
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aSSEMBLY No. 22!

COMDUCTOR [(COMPACT STRHANDED ALUMINILMY

CONDUCTOR SCREEN {SEMI-CONDUCTIVE, XLPE)
INSULATION [KLPE)

IMSULATION SCREEMN {SEMI=CONDUCTIVE, XLPE)

METALLIS SCREEM/SGROUNDING SCREEM

I:[:-.']I"‘E ® WIRES BOWNDeED TOLGETHER WiTH
TAPE}
NOM METALLIC SHEATH {HIAL’.K ""'?}

COPPER COMTACT

MLSSEMGER {CGALVANIZED STELL STRAMDED WIRER)

wﬁﬁaﬁﬁmﬁ:uﬂﬁruaaqmuﬁmmmﬁuﬁﬁmﬁmﬁm:m::) 2RV UWAs 33kV
TABLE OF CURREENWT RATINGS OF TWISTED AERIAL CABLE 22KV ANMD 33V

Rufivusdanadsda
(R34

CURRENT RATING {Amperss)

50 120 185 240
NOMINAL CROSS-SECTION AREA
OF CONDUCTOR  {mm )
FI‘E!:I.LERE%"‘U {'-I.ﬂ'.lJI.LU':JJ :
140 746 320 378

TUIHLHER

n*.-:.ﬁ".u1=‘u‘n"|r;"|ﬁﬁnn'—::Llﬁ“lﬁ-ﬂmflumw'w*.-jﬂu
IEC B0287-1-1 WA= IEC B0287-2-1 lanikiouls
LREAN TR ATUTA TWLRR Y

MOTES

THE CURRENT RATINGS CALCULATION METHOD 15
HASED I::‘Mr JECE028T-1-1 aND IEC @0287-2-1

STANDARDS UNDER THE FOLLOWING OESIGH
COMNOITHON

= RFUNQMRTEIAR v arrc - MAXIMUM CONDUCTOR TEMPERATURE : 90°C
- z‘ﬂmqmuaaub e — AMBIENT TEMPERATURE o o
- H"II-‘-!H"“lLII".F“-H.\ﬂ-iqr‘luﬂﬂé’“lfﬂiﬁ.ﬁf_ﬂ‘id ~ DIRECTLY EXPOSED TO SOLAR RADIATION
- auia — BTILL AR
ﬁﬂduﬁﬂ‘i!’_"“lu‘::u‘l_ﬂﬁﬁ'] L ! . ,lau“uulu'u
' - L | i rnrrenr
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REPORT FORM FOR 22 kV CABLE AFTER INSTALLATION TESTING
0O Mejssouddiafindn ] ownDaliiu [ Suaalii RS oue
TWISTED AERIAL CABLE UNDERGROUNDG CABLE SUBMASINE CABLE PRODUCT DN A S A S S v
M (M2, oI (3). L doygmn .
iE {maf) e - LENGTH (l'll) werereasnrrsrmseaimeents  FEEDER NO. crerverevararmrmmmrans CONTR NQO,  roeermess s e
LB ULy woslnsto i i/ e
TERUINATION KITS FOR SOURCE SIDE TERMINATION KITS FOR LOAD SIDE SPLICING /SEPARABLE
CONKEGTOR
] raen ey 0 Uén2u O muen ronly 0 ylntu
oumoor “inboor e uc-in oUTDOOR “INDooR  “JpLuG-IN
HBnRnay wiafioin sl
PRODUCT e el L L R PRODLCT '
s SR L P ey - L i
anufdeds aonudonds aonieads
LOCATION w014 i6010iantsinorsssnsnovareionsasentsaniog COCRTION sovrsiancorsbasnsmmosbossiebass sumentddins LOCATION weansimairaane
Hotemevaney
ITEM_OF TESTING
1 | marzaRdanem
VISUAL INSPECTION
fdud eandeAMInIaiey Hading
ITEM DETAIL CF INSPECTION RESULT
d nmwuﬂm’lﬁi'%m. n Oen | 0w
JACKET UNDAMAGED AND CLEANED INSPECTION PASSED | FAILED
5, |meossesmnaswmamsnEmsstnade ey | heny
FEEDER NUMBER AND PHASING TAG INSPECTION PASSED | " FALED
s |meraseuAvsiiAssevesmeals (aa5) ] thu [ ey
CABLE BENDING RADIUS INSPECTION (3150) PASSED FALED
+  [Possmnvssiluniefifasuaia e | O'lknu
CABLE FITTING PROPERLY INSPECTION PASSED | — FALED
s |meowieunieenmeew, mivansedy usrrSuiafiussvestomesda| 7 ou | by
TERMINATION CLEANING, GREASING AND FASTENING BY TORQUE WRENCH NSPECTION| '— PASSED | ' FAILED
g [Pmamnzaslunsesdu vesnon Ranlany O | Ol
METAL SCREEN PROPER! INSPECTION PASSED | " FAILED
7 |Frsssustsonntuszesnuussss O | Oleou
CABLE MARKING INSPECTION PASSED FAILED
mummﬁmh’mﬂaﬁ'uhamimf P Lz
8 |CHBLE AFTER INSTALLATION COMPLETIDN INSPECTION - PASSED DFNLED
AUyl vostey Tow e Ton wanilay
RESPCNSBILITY TESTED BY WATNESS BY WITNESS BY
ABEWCOMP el "
g S PROVINGIAL ELE AUTHORITY
auadu/SCNATURE
fa/naME
Sufpate
neswsgTHrzuL v ms'lﬂﬂ'\eiou AR Ty, SAL 018/55006
rERanas : a3 f' qrumu Imen
" oy wvnl) | dewefetud e na 6.
Wm""’m-@"\bﬁ""y‘wan:n:- 4
o (DT, 4 I
s uBURE I naReundamaieda [y tn YO oo
mmlﬂa TV 22 m& u"ns'\ﬁ':u ......... TS de e b
ORI REPORT FORM.FOR 22 KV CABLE wnARa SA3-015/63001.
= AFTER INSTALLATION TESTING whaﬁ.l..wvimqu.s..udu
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suuref e namrnageuuiamedsfenmads 1oy 22 W
REPORT FORM “OR 22 kV CABLE AFTER INSTALLATION TESTING

MEASUREHENT OF ELECTRICAL
2 I aradamnirnasen 4 nises
\ REFER TEST REPORT FROM FACTORY

ursustsaeflaviseey
ODEL OF TEST DEVICE

R

---------------- Panenias

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

me¥anramrutsanBenlany (dm¥use syt
Rgssrmcs OF METAL SCREEN (FOR SHEELD CONTINUITY INSPECTION)

oV
CHMS PER METER

VA eaesewsdeae

SERIAL NO, OF TEST DEVACE oo

AATIHATUN LYY
wienlany (Tevyy
RESISTANCE OF

METAL SCREEN (OHMS)

METAL SCREEN
PHASE A + PHASE B

METAL SCREEN
PHASE B + PHASE C

METAL SCREEN
PHASE C + PHASE A

EARTHING TEST

NEYRAR LN ASRIAL

rurewstedaflavadey .
COEL OF TEST DEVICE A e A

3 ArrssnuaY - 1 wnfutmeds wsstedings Lanann s Tai e
EARTH RESSTANCE ' RISER POLE AND MANHOLE NOT MORE THAN 5 OHMS

s amnsareswstaile

SERIAL NO. OF TEST DEWVICE

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

Helradubiwarisdmun
2. UNIT SUBSTATION UA% RING MAIN UNIT laarnndy 5 Tavi ik sellurenh
UNIT SUBSTATION AND RING MAIN UNIT NOT MORE THAN 5 OHMS (TS WALL BE N ACCORDANGE
3, @fugmmdalidn Laned 2 Tevy M -
SUBMARINE CABLE RISER POLE NOT MORE THAN 2 OHMS
siruvius
POSITION ! 2 3 + ¥ 8
aoudl
LOCATION
AAIETIUINRY (tamg
EARTH RESISTANGE ‘(O

¢ wilufudenummessdu mavssmunButetduwinyaseeinds it 25 lava
TntenzeilmnFudhonaent sa1-015/56007 (mavsenausait 9706)
BUT IN THE DIFFICULT GROUNDING AREA. PERMISSIBLY ELECTRODE RESISTANCE SHALL NOT EXCEED 75 OHMS.
THE GROUND ROD SHALL BE ADDED ACCORDING TO DRAWING NO. SA1-015/56007 (ASSEMBLY NO.3706)

mnd1Rngey nongeulny wenulng v e
RESPONSIBILITY TESTED BY WITNESS BY WITNESS BY
me Invihdmnan
LA n/ooMPANY PROVINCIAL ELECTRICIY AUTHORITY
SUTU/SIGNATURE
He/NAME
FufoarE
newnnzgvazuylvii ‘ Ty, §41-015/55008
shefennass ﬂ'\?‘lﬂﬁ’]mquﬂ’ﬂ grunuiReAL ... 5
t{tﬁﬂu o)1 Mns a-(h-’\ ek W) | deuefiuta na. 6.
qd'l:‘)& _. - H ............................. 19‘”.“:‘% ........ = ﬂ
s wﬁ (1L T T 0T e P
Koo (00N wuwefENLHRN I NeAs MA srsRad s R S S
a;mumekfr'f........ armads svuy 22 @7 T T
g maumezhy Tl
sesemienn REFORT FORM FOR 22 kV CABLE wuLeYH AT 015./63001.
. AFTER INSTALLATION TESTING R S
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LW ursn I neRaUvan e smada svuy 22 @
REPORT FORM FOR 22 KV CABLE AFTER INSTALLATION TESTING
MINARDLEAMBIUMUSUIY (ASUNINARELAIMATIRELIL)
INSULATION RESISTANCE TEST (BEFORE INSULATION TEST) o ki
( 4 |soiuimbmonr g 00 BAGENEENAF PR, Oeresen O
Sunmiwﬂamﬁnuau 3 mitmntavreantsals
ODEL_OF TEST DEMICE " .vooeciise serrineeeree: SERIAL NO. OF TEST DEVICE * cousnunmunsiisissssiniscs
AT MURUIN (AnzTavy)
vl __NSULATION RESISTANCE (G—OHMS) Wi
PHASE L udt P 5 Ut PR s Wt NOTE
MIN MIN MIN WIN MIN
L
pHAseR it
iR 3 nHBYE 4
PHASE
= SEE ADDITIONALLY
. A5 NOTE 4
mMrvadeuATIaTuRuIY
INSULATION TEST
ueakuliberrunafy . 36 WA 0.1 Bemd 15uAR [ JLARY Snuso (] 3untu RECTANGULAR
S |AC RMS. VOLTAGE ~ 36 k¥, 0.4 Hz 15 MIN. SINJSOID. WAVESHAPE ™ RECTANCULAR WAVESHAFE
ruroaatsadlefilevaaey . amnuerrewedls |
ODEL OF TESY DEVICE =~ -icsttesrmrmesrssnnrresrnsrase SERIAL NO. OF TEST DEWVICE " ‘reeveesssssssvssivasiasrressnssssass
wraky mud  [vevom nIsua )
il VOLTAGE (RMS) me?{uencv URATION CURRENT(mA) CAPACITANCE b
(xV) (Hz.} (MIN) @ (sTART) ‘“V(““'ﬂ") (nF)
wa
PHASE CRUTE
ol 5 WMIR 2,3
PHASE
e SEE ADDITIONALLY
PHASEC NOTE 2,3
susnadey  Anduduing | A
RELATIVE HUMIDITY B wansy Sy byt % = R L % 5 o S %
g“rgllawne bkt H- L M 1
! waneroy Lo
avemey : O pocinomi O o sreaxpow
A LAnYey nagay sy e lae warulag
RESPONSIBLITY TESTED BY WITNESS BY WITNESS BY
mirlvidauafine
WRFH/coMPANY PROVINCIAL ELECTRICITY AUTHORITY
etA v /SIGNATURE
Fa/Nave
Futhoate
neanzgirzuLlviv ‘ Tauvaun, 5A1=015/55006
mefidinTay ﬂ"l?:lwﬂ’lmqu M gremuTaenun.. . x.......,
s g, Seuafaiul B na. 63
i 7 wostSad
. WLNBT UM OIUHRMINEASS M snnaBed P
dwada sruy 22 A7 T T SO
s 2 REPORT FORM FOR 22 kV CABLE wLnsatfl $43:018./63001,
4 AFTER INSTALLATION TESTING e e Sp—,
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wnmsTurss Mt vedeunE sefefaneads sruy 22 83
REPORT FORM FOR 22 &V CABLE AFTER INSTALLATION TESTING
MINARBLPAMINUNILS U (MEImassLRBLTUR Mg
INSULATION RESISTANCE TEST (AFTER INSULATION TESY) s s
W 1 ufl (lindeenan 2 Aingles:
6 |padfulaiirazusna. 19 1 5 uofl Clinlorin 2 fine rehus) Ueassep O raes
uraaadnedaitlinasen | sVamnuevvensfasdle |
DEL OF TEST DEVICE e e 1 0. OF DEVACE . ™ st immisamiis
AVIATUTTURUIY (Ainylavis)
s INSULATION RESISTANCE (G—OHMS) LHT
PHASE 4 Uil 2 4P LU P 5 U W
MIN MIN MIN MIN MIN
8]
PHASEA qﬁumu
e o W 4
PHASC
= SEE ADDITIONALLY
ot AEC NOTE 4
maymdeuRen s (amzamads R uRTA LA ) wenamy
OVERSHEATH TEST (FOR UNDERGROUND AND SUBMARINE CABLE ONLY) 0 BREAKDOWN
7 |srskulinesuanss 4 wimmcamu 1 Dedass 1 wifl (barnnd 1o oY) 0 Tuusnannsd
0C VOLTAGE 4 KV PER THICKNESS 1 MILUMETER 1 MIN (NOT MORE THAN 10 XV) NO BREAXDOWN
‘i'uﬁa«n‘h«neﬂ‘li'mm : amnuasmeawniedls |
ODEL OF TEST DEMICE = weeerermemcessrorserssnsrasses SERIAL NO. DF TEST DEVICE " soreoreoresratosariasssonsiinsssass
upsdu Iblnzvuemss W sowmunafien . NK %ﬁuhlmmm 5
DC VOLTACE i KY SHEATH THICKNESS * oo i, | SEE ABDITIONALLY NOTE S
3 nEnaga U AL TN suseE LA WUt UY 22 BT 24 Falus sy T Ivam
AC WITHSTAND, SYSTEM OPERATING VOLTAGE 22 kV 24 h., NO LOAD TEST
" ~
wumeheada | wendusu / Tl | vedues £ Sudt A :
CABLE ROUTE START TIME / DATE | FiNISH TIME / DATE O W o Taavgnamrad
BREAKDOWN NO BREAKDOWN
TRLAUBUUY
COMMENT =
anufufayey vodeulng vy tae weulow
RESPONSIBILITY TESTED BY WITNESS BY WINESS BY
m2irivhdaundnm
R /comeany PROVINGIAL ELEC AUTHORITY
AT U /SIGNATURE
B /NaNE
Hudl/oure
nesezgurzuyivih : T, $A1-015/55008
ms Ihdauni o '
shedrnaz L :A ﬂ’JuJ‘] e gonulatiang..... ........
:é.ltlu.f'llﬂﬂ' ‘g,hmg D‘C‘l‘* DV %% na. 5L | Bovedaduf e ne. 83,
er'n.“”.»"m:"”"'"“ ¢ wrrraaniwi L, deemanwan "y ---'-‘--v-uon---u-uu " 6 ﬂ
Aang.... By - il Lt
e A | WA RS LIS TENAULIAN I VIOd B IR I AR S

geada Truy 22 Wl

WWMTRM. T,
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REPORT FORM FOR 22 kv CABLE
AZTER INSTALLATION TESTING

MWNNanTy
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HHIAR NOTES

1. \uﬂ'mﬂmwnim Mmiimwﬁ’mmu 1. ALL TESTS MUST BE DONE AND FOLLOW THE ITEMS
umwmm..&mqmuwm livemaneusiatefl 7 RESPECTIVELY, EXCEPT TWISTED AERIAL CABLE NOT TEST
susfalunsdlfecrmarazondolunusnmnsoniy ITEM 7. ONLY ITEM 4 AND 5 OF TESTS ARE NEEDED
enfvmimaseuswzioted 4 uas 5 Wunedi IN CASE THE SYSTEM HAS TO RESTORE QUICKLY,

2. wnuwFatenmavadeul 5 s 2. THE ITEM 5 OF TESTS REFER TO IEC 60502-2 : 2014
lEC 60502-2 : 2014 (feltvareudiewdaln FOR TESTING THE NEW CABLE AFTER INSTALLATION DETALS
wiamatafs Taaftrwandusked AS FOLLOWS
21 veseummeskubihnrassfurmfd-Mlgefucdy 29 USING VERY LOW FREQUENCY AC VOLTAGE WMTH A

RECTANGULAR w8 SikusoiD Bellen Rcs. wnfiu RECTANGULAR WAVE SHAPE OR SINUSOID WAVE SHAPE
# pEAK dmTuguARl RECTANGULIR uazmity FOR RECTANGULAR WAVE SHAPE, THE RMLS. VALLE 15 EQUAL
A1 PEAX W1Rat yZ AwFuguafiu sinuson TO THE PEAK VALUE. FOR SINUSOD WAVE SHAPE, THE RMS.

maUsenaueef 9212

ASSEMELY NO.

VALUE 1S FQUAL TO THE PEAK VALUE OIVDED 8¥Z
22 neddvedeudmaDalrdveasaufienfiavisne 22 FOR TESTHE SURBMARNE CABLE, DECRFASING FREQUENCY
Wurnsmadeuidfisiiassmgesfiunris e AND EXTENDING THE TEST DURATICN MAY BE
CONSIDERED ACCORDING TO LENGTH OF CABLE.
2.3 wohsolsusaRy 22 3 pood 20-200 @9 Wit 2.3 AC VOLTAGE 22 kV 20-300 Hz. FOR 15 WIN, OR

15wl wie wpwu 12 1% poad 5o @ead Whiam 12 kV 50 Hx. FOR 24 HOUR CAN BE USED INSTEAD.
24 data wmdls Tleyyywll fusskussunilvivhess min PEA SYSTEM VOLTAGE IS NOT ALLOWED TO USE ON
Tummnmaeua sy el fisFugins e TESTNG AND DG HIGH POTENTIAL TEST IS NOT
Tumswsermnneal ALLOWED TO USE ON ALL TESTING CASES

2.4 ssunnevaderuseiulivhireruaniy MsRmadeIN 2.4 DURING THE AC VOLTAGE TEST, THE DISSIPATION FACTOR
unrsesig :u.!u'ln!dmﬂn (TANB) uay/vie (TAN B) AND/OR THE PARTIAL DISCHARGE WAY BE
rfdsFu st e lFlunidarsaamsle MONITORED FOR ANALYSIS CONDITION OF CABLE AND
w1 Frufeufiussmeymaey lund wiely FOR COMPARISON WITH THE NEXT TEST RESULT.

3. neednevedeuifierige¥omy Ivessuzeiy uay/vwle 3 FOR THE MAWTENANCE TEST, LORER VOLTAGE AND/OR
soszezommaeuny Sefluegfumgnrlfou SHORTER DURATIONS MAY BE USED, WHICH DEPENDS ON
Awansen Usdimadimunaral uneingusvass THE AGE, ENVIRONMENT, HISTORY OF BREAKDOWNS AND
seamanedey lanfulimudedmusseslanenud THE PURPOSE OF CARRVING OUT THE TEST. IN ACCORDANGE
Heotne WTH THE REQUREMENTS OF THE RELEVANT DIVISION.

4. mrallhifladaanmtoiussiu 10 w7 Tutiotiofl 4 WAY 6 4. IF THERE IS NO 10 KV INSULATION TEST DEWICE.
Tuiveseud 5 w? 18 ITEM 4 AND 6 CAN BE TEST BY 5 kV TEST DEVICE.

5 mﬂhMﬁdﬂM&Emnﬂmﬁaﬂu 0WNINIA 5. IN CASE HO OUTFR ELECTRODE OF OVERSHEATH,
Adumsls ndanluteRnaemdssuvnuiesDs  IF IT 1S PRACTICABLE. THE WATER SHALL BE ALLED IN
neusmeyadaust Ranyene nafs THE MANMOLE UNTL FLOCOED UNDERGROUND CABLES

BEFORE QVERSHEATH TEST.

6. navewsudtAlsMamuiiug rRuu qmm..m 6. THE TESTNG OF THE APPLICABLE CABLE USED FOR RMU,
‘mmﬂndﬁrmmﬁaﬂu’kuwmmﬂehmm THE TESTER MUST PROVIDE ADDITIONAL ACCESSORIES
nossumuiugaionele FOR TESTNG CABLE WITH TERMINAL SET .

7. ravessudulsainiusamelusmendaliBuuae i 7, BE TESTING OF THE FBER OPTIC CABLE INSIDE UNDERGROUND CABLE
mwmhmnmnummmwﬁ?mm AND SUBMARNE CABLE, REFER TEST FORM OF THE RELEVANT DIVISON

8. navemfug W mavareuvefonn gunzollih B OTHER TESTS SUCH AS DUCT TEST, ELECTRICAL EQUIPMENT
wiusu gunuswegn min Ateras TEST, ETC., REFER RELEVANT PEA STANDARD DRAWINGS.
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ROTE

FOR LV DISTRIBUTION SYSTEM (400/230V)

AND HV IMSTRIBUTION SYSTIEM (2233 k),

THE EARTH RESISTANCE EHALL ROT EXCEED & OHMS
IF AT Cak
VALUE THE PERMISSIVE MAXIMUM VALUE IS5 2h DHMS
(SEE EXAMPLE N0 4]

1

2 THE EARTH RESISTANCE OF 115kY TRANSMIZSION
SYSTEM ARE AS FOLLOWS
&1 THE EARTH RESISTANCE OF EACH POLE SHALL
NOT EXCEED 10 OHMS
=2 THE TOTAL EARTH RESISTAKCE OF ALL SYSTEM
SHALL NOT EXCEED 2 OHMS

" - . ] [
a W rrasurndaweed Drarmeidheyld 30 IN CASE OF THE SOIL RESISTIVITY AT THE FIELD
SITE IS OVER THE VALUE INGICATED [N THE GROUNDING

SELECTION TABLE, THE SPECIAL DESIGN 15 NEEDED

4. TurrdWisaavinu ety wsnbcefoiomianiruiy « USE MATERIAL NO& FOR CONNECTING THE FLAT STEELS

3. FOR EXOTHERMIC WELDING POINT. USE THE APPROPEIATE

EQUIPMENT (WELDING FOWDER., MOLD AND CLAMEP,
FLINT GUN}

&' BEFORE WELDING, ZINC COATED SURFACE AT THE
WELDING AREA HAS TO BE REMOVED THE WELDING
POINT HAS TO BE ZINC SPRAYED AFTER FINISHING
WELDING PROCESS.
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9706

EXAMPLES OF GROUNDING SELECTION TABLE APPLICATION

EXAMPLE NG.1

HOW TO SELECT THE TYPE OF 115 k¥ SYSTEM
GROUNDING WHEREAS THE EARTH RESISTANCE OF
EACH POLE SHALL NOT EXCEED 10 OHME AND S0I1L
RESISTIVITY 18 40 OHMS- M
SOLUTION

SEE THE GHOUNIMNG SELECTION TARLE FOR 10 OHMS
AND THE S0Il. RESISTIVITY 35-78 OHMS-M, WHICH
ACCORDING TO GR-2 GROUNDING TYPE.

THUE

THE TYFE OF 115 kY SYSTEM GROUNDNG 15 GR-2

EXAMPLE NO 2

HOW TO FIND THE SOIl RESISTIVITY VALUE WHEREAS
THE TYPE OF GROUNIMNG IS GS AND EARTH
RESISTANCE 15 18 OHMS

SOLUTION
1. SEE THE 08 GROUNDING TYPE IN THE GROUNDING

SELECTION TABLE, 50 THE COEFFICIENT OF EARTH
RESISTANCE REDUCTION 15 0050 OHMS/OHMS-M

EARTH RESISTANCE
COMICIENT I'F' EARTH RESSTANCE EEDUCTION
200 OHMS-M

S0l RESISTIVITY =

] I = =
THUS 0050
THE S0l RESISTIVITY 15 300 OHMS-M

EXAMPLE KO3

HOW TO SELECT THE TYPE OF 115 kV SYSTEM
GROUNDING TN CASE IMPROVEMENT WHEREAS
THE EARTH RESISTANCE OF EACH POLE SHALL
NOT EXCEED 10 OHMS FROM 32 OHMS AND THE
TYPE OF GROUNDING I8 GH-1

1. SEE THE GR-1 GROUNDING TYPE IN THE GROUNDING
SELECTION TABLE, 50 THE COEFFICIENT OF
EARTH RESISTANCE HEDUCTION 18
0.3681 OHMS /0HMS - M
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EXAMPLES OF GROUNDING SELECTION TABLE APPLICATION

2 FIND THE SOIL RESISTIVITY
SOIL RESISTIVITY = EARTH RESISTANCE BEFORE IMPROVENENT
CORFVICIENT OF EARTH RESISTANCE REDICTION
= 32 E3 8 OHMS-M

3 SEE THE GROUNDING SELECTION TABLE FOR
10 OHMS AND THE SOIL RESISTIVITY 80-114 OHMS -Iq
THAT COVER 839 OHMS M, WHICH ACCORDING
TG GR-3 GROUNDING TYPE

THUS

USE GR-3 TYPE FOR THE EARTH RESISTANCE

IMPROVEMENT N 116 kV TRANSMISSION SYSTEM.

EXAMELE _NO.4
HOW TO SELECT THE TYPE OF 22 kV SYSTEM

GROUNDING IN CASE IMPROVEMENT WHEREAS

THE EARTH RESISTANCE OF EACH POINT SHALL

NOT EXCEED & OHMS FROM 40 OHMS AND THE TYPE

OF GROUNDING IS GR-1.

SOLUTION

1. SEE THE GR-1 GROUNDING TYPE IN THE GROUNDING
SELECTION TABLE, SO THE COEFFICIENT OF EARTH
RESISTANCE REDUCTION 5 0 381 OHMS/OHMS M.

2. FIND THE SOIL RESISTIVITY

SOIL RESISTIVITY ~ EARTH RESISTANCE BEFORE INPROVEMENT

COEFMCHENT OF FARTH RESISTANCE. REDUCTION
= 40 - 1049 OHMS-M
67381

3. SEE THE GROUNDING SELECTION TABLE FOR
5 OHMS AND THE SOIL RESISTIVITY 87-130 OHMS-M|
THAT COVER 104.9 OHMS-M, WHICH ACCORDING
TO GS GROUNDING TYPE

4. WHEN THE GROUNDING IMPROVEMENT PROCESS
IS COMPLETED. IF THE EARTH RESISTANCE
IS STILL MORE THAN 5 OHMS. BUT NOY MORE
THAN 25 OHMS. THE EARTH RESISTANCE IS
ALLOWED TO BE ACCEDED THE ADDITIONAL
IMPROVEMENT [S NO NEED
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EXAMPLES OF GROUNDING SELECTION TAHLE APPLICATION

THUS
USE GS TYPE FOR THE EARTH RESISTANCE
IMPROVEMENT IN 22 kV DISTRIBUTION SYSTEM

EXAMPLE NO 5

HOW TO SELECT THE TYPE OF 22 kV SYSTEM
GROUNDING WHEREAS THE EARTH RESISTANCE OF
EACH POINT SHALL NOT EXCEED 5 OHMS AND
SOIL RESISTIVITY IS 320 GHMS-M

SOLUTION

SEE THE GROUNDING SELECTION TABLE FOR 5 OHMS.
WHICH NOT COVER THE SOIL RESISTIVITY 320 OHMS M,
BUT THE HIGH VOLTAGE DISTRIBUTION SYSTEM
ALLOWS THE EARTH RESISTANCE SHALL NOT EXCEED
25 OHMS, SO MOVE TO THE NEXT TABLE [S 10 OHMS,
IN THE RANGE OF 263-622 OHMS-M, WHICH
ACCORDING TO GC GROUNDING TYPE

THUS

THE TYPE OF 22 kV SYSTEM GROUNDING IS GC.

EXAMPLE NO.6

HOW TO SELECT THE TYPE OF GROUNDING OF
22 kV AND 115 kV SYSTEM WHEREAS SOIL
RESISTIVITY IS 1,700 AND 700 OHMS-M RESPECTIVELY
SOLUTION

THE TYPE OF GROUNDING SHALL BE CONSIDERED
CASE BY CASE ACCORDING TO NOTE 3
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1

le
Te.d

Material equipment, and specifications for UNDERGROUND POWER CABLES OF
RATED VOLTAGES 22 kV AND 33 kV

Cremeral material and packing instructions

Additional 1o the peneral mstructions, the following shall be observed

Scope
These specifications cover 22 k% and 33 KV single-core wnderground power cables with copper conductor,
crpss-linked polvethylene CCLPED insulation, copper wire screen, and polvethylene (PE) sheath,
Standard
The cable shall be manufactured and tested in accordance with the lawest edition of the following standard -
TIS 2143 [IEC 60502-1 Ed.| ¢ Power cables with extruded insulation and their accessories for
(1997-04) Amendment 101998-05),  rated voltages from | kY (Um = 1.2 kY g to 30 kY (Lim = 36 kW)
IEC 605022 Ed. | 1 1998-1 1},
IEC 60502-4 Ed. 1{1997-03)]
TS 2427 : Conductors of insulaied cables
and all ather relevant slandard, unless otherwise specified in these specifications,
PEA will accept the type test reports camried out according to previous standard/edition, if there is
noo significant change in any item or no  additional est dtem comparcd with the  last
standard’edition.
Om the ather hand, if there are significant(s) and/or additional test itemis), PEA will remain fo
accept the type test reports carried out according to previous standard/edition for three {3} years.
Adfter three (3] years, the type testing shall be done to complete type test repons for the changed

and/or additional test itermd =) including related itemis) (if any).

Principal requirement
General
The underground power cables shall be designed, constructed, and installed for operation under

the following conditions.

System voltage © A-phase, 22 kW and 33 kW,
Fated frequency : 5l Hz
Conductor temperature

for normal operation : continuonsly 907C

for emergency overload condition L 130°C

fisr short-cireuit comdition - 250°C

P
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fec.2

Construction

The construction of the underground  power cables shall be according to the following

requinaments and technical data as shown in Table 1 and Table 2.

Conductor
The conductor shall be plain annealed copper and compact round concentric lay stranded
caonstruction conformable to TIS 2427,

Conductor Sereen

Cwer the conductor, semi-conductive XLPE shall be extruded as conductor screen layer.
The average thickness of the conductor sereen shall be as the valee specified in Table 1 and Table 2,

Insulation
The insulation shall be unfilled, no carbon black, XLPE. The conductor screen layer, the
insulation layer and the insulation screen laver shall be provided by tandem extrusion or

simultaneous extresion and continuous vulcanizer,

Only the dry curing process is required. Conventional stcam or hot water curing processes ane

not accepied,

The average thickness of the insulation shall not ke less than the sominal value specified in
Table 1 and Tahle 2,

The minimum thickness of the insulation shall not be less than %0 per cent of the nominal value.

Insulation Screen
Over the XLPE insulation, semi-conductive XLPE shall be extruded as insulation screen layer.

The average thickness of the insulation screen shall be as the value specified i Table 1 and Tabie 2,

Metallic Sereen (Grounding Sereen)
The metallic screen shall be a concentric layer of copper wires which is electrically
continuous and bonded together throughout the cable length with copper coniaci tape.

The total cross-seciional area and minimum number of wires of the metallic screen shall non

bz less than the value specified in Table 1 and Table 2.

Synthetic Water Blocking & Cushioning Tapc
A non-conductive non-biodegradable water blocking tape shall be applied either under or over
the metallic screen to provide a continuous longitedingl watertight barmier throughout the

cable length.

The tape shall have sufficient thickness 1o perform well as a thermal stress relief layer and
shall be served as cushioning and bedding,

The tape shall be compatible with other cable materials and shall not create comoding effect
on adiacent meal layer during heat apeing of the cable,

T
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7. Non-metallic Sheath
The sheath shall be black PE suitable for use with the cable having maximum conductor

ternperature of 90°C and 1 30°C under nermal and emergeney condition respectively.

The average thickness of the sheath shall not be less than the nominal valie specified in

Table 1 and Table 2,
The minimum thickness of the sheath shall not be less than 80 per cent of the nominal valee,

Cable marking
The outer sheath of cable shall be marked legibly and durably in Thai language, at the interval of

about 50 cm, as follows :

i i ugiing - memiialdauneamaiudsauiunsendad Infiodiau dmdiuld

Auszun A T8, 1ua B asuy, fagweedl © DL E FLG*

Where
A o Rated voltage
it Mominal cross-sectional area
C The purchase contract number
] Manufacturer's name and/or Trade mark
E FEA trade-mark as the figure below
Year of manufaciure
G ¢ Others according fo manufacturer's design

The cable length markings shall be made on the outer sheath through whaole lengih staned from

"0 with 1 meter increment.

Terminal marking
Both terminals of cable in each reel shall be permanently marks with manufaciurer’s symbal for

werifving the original length, The method of marking shall be stated.

Cable end sealing

Immediately afler factory wests the cable ends shall be sealed or coversd with moisture-proof end caps,
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Tahle 1 Data for XLPE underground cable rated voltage 12/20024) KV
Mominal  cross-sectional  area  of | mm’ 35. S0 2] 20 185 240 400 500
conducior

Min, aumber of wires in conducior - fi & 13 18 30 34 53 33
Diameter of conducior +1% mm | 895 1 K33 1145 | 1295 0 1598 | 1847 | 2330 | 2647
Thickness of conductor sereen, approx, mm 0.5 .
Thickness of insulation mm : 55
Driameter over insulation, approx. mmo | 190 | 205 [ 235 | 250 | 280 | 305 3;_'::.5 390
Thickness of insulation 5::1'::;:“, APproK, mm (3 ..

—T:Jtal cross-sectional area of copper wire | mm’ ] 10 TRET 23 23 23 25

SEreLn, minimum

| Number of wire screen, minimum - il 20 20 20 3l;l 30 i n
Thickness of nen-metallic sheath mm 1.8 1.8 1.g 20 Xl 22 24 2.4
Owerall diameter, approx. min 28 30 33 34 3;3 42 48 52
Max. d.c.-n:sistanca of conductor at 20°C | f0km | 0.524 | 0387 | 0,193 | 0,153 | 0.009] | 0.0754 | 0.0470 IEI;{I\JE-E

Tahle 2 Data for XLPE underground cable rated voltage 183036) KV
Nominal  cross-sectional  arca  of | mm 0 95 ‘ 120 185 240 404 a0n
conductar

Min. number of wires in conductor - fi 15 ) 3.0 34 53 53
Diameter of conductor +1% mm 833 1145 | 1295 | 1598 | [847 “5339 206,67
Thickness of conductor screen, appros, i 0.5

 Thickness of insulation mim 8.0
Diameter over insulation, approsx. TN 255 28.5 30.0 330 155 40.5 44.0
Thickness of insulation screen, appros. mm 0.5
Total cross-sectional area of copper wire mm’ i} 10 10 5 15 15 25

SCPECH, MR

MNumiber of wire screen, minimuwm 2 20 20 k1] 30 30 30
Thickness of aon-metallic sheath mim il 21 | f 11 2.3 24 26 2.7
Owerall diameter, approx. mim 3= 18 40 44 47 35 _SE
Max. de. resistance of conductor at 20°C | Wkm | 0387 | 093 | 0153 | 00991 | 00754 | 00470 | 0.0366

T
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1d Packing

The cables shall be packed on non-remable wooden reels with hub reinforcements. Reels shall
be closely lagged with suitable wooden battens (o protect the cables against damage,  After
lagging, the galvanized steel wing or steel strap shall be fitted to the battens over each flange of the
reel. Overall ouside diameter of reel shall not exceed 2.0 meters . The wooden paris of reels
shatl be treated with water-borne wood prescrvatives, Chromated Copper Arsenate (CCA),
according w CGroup 3 of TIS 515, see Table 3, 4o a dry net sali retention of 12,0 l:g."ml; or suitahly
impregnated under pressune with an approved wood preservative,
Table 3
Active Inzredients of CCA

TIS 515 - 253%
Description Group 3
Formula A Formula B Formula C
Copper, as Cudd Yo la.d- 200 180-22.0 17.0-21.0
Chromium, as Crid, ¥ 0.4 -69.1 330-38.0 44.5 - 50,5
Arsenic, as, As,O, % 4.7 - 197 420 - 48.0 30- 380

The standard length of cable per reel, size wp to 240 |nm! shall be SO000m + 10 m.

The length of cable per reel if propesed more than the specified standard length can be accepted but the

overall putssde diameter of reel shall not exceed 2.0 m.

Cable length of the last reel can be adjustable to meet the length specified in the purchase contract

but not less than 50 per cent of the length of cable per reel,

On acceptance, the measured length of cable in cach reel shall not be fess than the packing lengih

shown on the reel.

The reel shall be marked with at least the followings :
1y Cable type and size

2} Swstem voltage

3} Manufacturer's name and/or Trade mark

41 Contract number and Year of manufacture

51 Length of cable

61 Gross weight and Net weight

Ty Other according o manufcturer's design
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Tests and Test reporis

Type tests

The proposed cable shall have successfully passed the type fests i accordance with the lates
relevant standard.

The test reparts shall be submatted within fifteen (15) calendar davs from the bid closing date.
The above iype tesis may be omitted if a record of tests made on identical ones con be supplied,
The type tests shall be as follows

Electrical type tests

a)  Patial discharpe test

b} Bending test, followed by a partial discharge test

e} Tan & measuroment

d}  Heating cycle west, followed by a pantial discharge rest

e} Impulse test followed by a voltage test

I Woltage test for d kb

2] Resistivity of semi-conducting screens

Mon-electrical type tesis

Al Meassurement of thickness of insulation

b} Measurement of thickness ol nen-metallic sheaths

ch Tesis for determining the mechanical propertics of insulation before and after ageing

dl - Tests for determining the mechanical properties of non-metallic sheaths hefore and afier ageing
el Additional ageing test on picces of completed cables

1 Pressure test at high femperature on insulations and non-metallic sheaths

£ Houser test for XLPE insulations

b} Water absorption test on insulation

1 Measurement of carbon black content of hlack PE non-metallic sheaths

ib  Shrinkage test for XLPE insulation

ki Shrnkage test for PE non-metallic sheaths

Il Water penetration test

T
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Routine tests

Rowtine testz shall be made on all cable Jengths in cach reel in accordance with the reference
stnndard as follows

a)  Measurement of the electrical resistance of conductors

bl Partial discharge test

b Voltage tesi

Sample tests

Sample tests shall be made in accordance with the reference standard as follows <
a)  Condwctor examination

b} Check of dimensions

ol Woltage test for 4 h

dl Hot set test for XLPE insulation

Three (3} sets of routine tests and sample tesis reports shall be submitted at the thne of

delivery,

The costs of all tests and test reports shall be borne by the Contracter.
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C2 Material and packing data to be given by bidder

For each item offered, the following details shall be submitted

Ia Guarantes performance data of 22 and 33 kV wnderground power cables (See Pages 9 of 11
to I 1 of 10D
2 Mustration of the cahle

An illustration shall be submitted, showing the eonductor, sereen, insulation, and sheath,

2 Packing detail
Packing method ishown by drawingis), deseribe packing materials, and details of wood treatment,
naime and compoasition.
Principal dimensions of reel in cm
Gross weight of each reel in kg
Met weight of cach reel in kg

Length of uncut cable per reel inm
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Cruarantes performance data of 22 and 33 KV underground power cables

Manufacturet's name

Couniry of origin

Applied standard, publication number and vear

Type ! Model / Catalopue No. -

Maminal cross-sectional area mim
Rated voltage, phase to phase KV rms.
Dwesign for highest system voltage KV r.ms.
Rated frequency Hz
Number of cores -
Rated current, in free air (40°C) A
Conducior

Material

Actual cross-sectional area mm’
Minomum number of wires -
Dhameter of wires mim

Strandingl concentric, compress, or compact) -

Maximum volume resistivity ar 20°C 3-m
Mlaximum d ¢, regigtance at 20°C £ m
Cutside dimmeter, with tolerance mm 1%
Weaght kedkm
Conductar s¢reen -
Material

Average thickness i
Thickness at any place, not less than mm

[.C. volume resistivity an $0°C £2-m
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Tnvitation (o Bid Mo

Cuarantes performance data of 22 and 33 KV underground power cables

Insulation
Material
Cross-linking agent (peroxide, silane, aic)

Curning process {steam, nitrogen, eic,)

Average thicknoss 1T

Thickness at any place, not less than mm

Melectrie constant, measured a2t a2 conductor
temperature of 0C

Power factor, measured al a conductor temperature of -
B

Range of diameters over insulation i

Insulation screen

Materal -

Average thickness M

Thickness at any place, nol less than i

D.C. wolume resistivity at 90°C 0 em

Metallic screen

Type of wire

Total cross-sectional are nm‘n2

Diameter of wire, with wolerance mint %

Minimum number of wires

Type of contact tape .

Thickness mim

Width 1in

Synthetic water blocking tape

Manufaciurer

Material

Thickness, approx. ITIER

Swelling height, approx. it

Crwer sheath

Material -

Average thickness mim

Thickness at any place, nol less than i

==

L]
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Imvitation to Bid Moz

Guarantee performance data of 22 and 33 kV underground power cables

Cable
Elecirical properties
Capacitance HFRm
Inductance mHkm
Charging current/care A
Diclectric loss factor
Muaximum current carrying capacity, triangular
laying. m

- ground {earth empertin W0 M

- duct {ambient air temperajure 40°C) A
Tatal losses based on values for masimum curment kWi km
Maximum short-circwit current (1 sec) after full load

= conductor kA

- sGreen ki
Maximum permissible conductor temperature ;

- CONDINUONS Service C

- in case of short-gircuit ©
Insulation resistance constant, minimem

At 20°C MEY - km

ALYOC ML) - km
Maximum partial discharge pi at_ kY
ALC test voltage Tor 3 minutes kW
[.C. test voltage for 5 minutes kW
Physical properties :

Minimum bending radius 1mim

Permissible pulling force b

Cuble weight kg'km
Packing

Length per regl m

Ciross weight kg

Met weight kg
Mame of wood preservative -

T
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C3 Schedule of detailed requirement

Invitation to Bid Mo.:

=

Deseription

PEA
Itern Material Cuaniity
Nao.
1 LEhZCROAETHI
| 2 102004000
3 020040003 |
4 102004000
5 0200400 M
& 120040007
7 1020040008 |
1
2 020040008
o 102004010
1] FO2000003
11 [O20040 T Tk
12 1020040106
13 1020040007
14 0200400 (8
15 [O200401 04

Underground power cable, with XLPE insulation, copper wire screen, PE

sheath, single-core, copper conductor size 35 mim’, rated valtage 22 kW,
Ditto as [tem 1, but copper conductor size 50 m

Dhitto as Tem 1, bul copper conductor stee 95 mm

Ditto as lem 1, bul copper conductor size 120 mm .

Difte as [tem 1, but copper conductor size 155 mm

[tto as liem |, but copper conductor size 240 mm .

Dhitto as ltem 1, but copper conductor size 400 mm’ .

Ditto as [tem 1, but copper conductor size 500 mm’ .

Underground power cable, with XLPE nsulation, copper wire screen, PE

sheath, single-core, copper conductor size 30 mm’, rated voltage 33 kW,
Ditto as Ivem 9, bul copper conductor size 95 mm’ .

Dyitta as ltem %, but copper conductor size 120 mm

Ditto as ltem 9, but copper conductor size 185 mm’ .

[¥itro as [tem 9, but copper conducior size 240 mm' .

Ditto as Item 9. but copper conductor size 40H) -

Ditto as Item 9, but copper conductor size 500 e




Invitation to Bid Mo, :
Specification Mo, : RCBL-033/254%

1

Material, equipment, and specifications for CABLE TERMINATION KITS FOR
22 KV AND 33 KV XLPE CABLES

General material and packing instructions

Additional to the general instructions, the following shall be observed :

la  Scope
These specifications cover outdoor and indoor cable termination kits to be used with
underground cable 22 kV & 33 kV single-core copper conductor, cross-linked polyethlene
msulated, copper wires screen and polyethylene or polyvinyl chloride sheath.

Ib  Standard
The cable termination kits shall be manufactured and tested in accordance with the latest
revision of IEEE standard 48, DIN 57278/ VDE 0278 or equivalent; unless otherwise
specified in these specifications,  The cable termination kits conforming to other national
standards having similar characteristics and quality may be proposed.

Ie  Principal requirement

ledl General

The cable termination kits shall be suitable for use in tropical climatic area and highly
contaminated atmosphere and shall be capable of operating at its full ratings in the
following conditions mentioned.

Termination housing, modules or skirt shall be made of non-tracking, weather and ultra
violet resistant materials. Stress control for cable shield terminus may be molded siress
cone, voltage gradient tube, or stress prading pad.  Stress control by tape wrapping shall

not be accepted,

Form Wa. 04-6.2/2 946

Page 1 of 7
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1c.2 Site and service conditions

The cable termination kits shall be  designed and manufactured for installation and
operation under the following conditions ¢

Altitude Cup te 1,500 m above sea level

Ambient air terperature  : 70" C, maximum

- 357 C, average on one (1) day
System voltage : 3-phase, 22 KV & 33 KV solidly grounded neutral
Rated frequency © 50 Hz
1c.3 Outdoor cable termination kit

The outdoor cable termination kit shall be Class 1 in accordance with IEEE Standard 48
or equivalent, and housing materials shall be Silicone rubber or EPDM rubber of
premolded slip-on type, premolded shrinkable type (cold shrinkable), or heat shrinkable
tuhing type; but in case of being specified the particular type in the C3 Schedule of
detailed requirement the bidder shall quote the same type as specified, otherwise the

guotation shall not be considered.

The termination kit shall be provided with :

I} The cable lug at underground copper cable side, compression type, two-hole NEMA
pad, made of copper or copper alloy with tin plated, suitable for connecting to copper
conductor having diameter as specified in Table 1 and Table 2. The connector shall

be furnished with mounting hardware © two (2) bolts, two (2) nuts, two (2) flat round

washers, and two (2) spring lock washers of stainless steel.

2} The cable lug at hare aluminium conductor side, compression type, two-hole NENA
pad. made of aluminium alloy suitable for connecting to aluminium conductor

having diameter as specified in Table 3. If not required it shall be specified in €3

Fornm Mo, 04-6,202 .96

Page 2 of 7



3) Termination mounting bracket, for cross-arm section range of 100 mm x 100 mm to
120 mm x 120 mm (with carriage bolts of not less than 150 mm long). The bracket
shall be similar 1o NEMA type, and hot-dip galvanized conforming 1o ASTM
Designation A 153 or equivalent.

4} Installation materials ; such as :

- clamping device for fixing the cable and termination to the mounting bracket, if any,

made of non-magnetic corrosion resistant material.

grounding device for earthing.

seal 1o prevent the entrance of the foreign particle and moisture into the cable.

- instruction and accessories.

lc.d Indoor cable termination kit
The indoor cable termination kit shall be in accordance with [EEE standard 48, DIN
ST2TRVDE 0278, or cquivalent, and may be premolded slipon type, premolded
shrinkable type (cold shrinkable) or heat shrinkable tubing type.
Each termination kit shall be provided with
I} The cable lug at underground copper cable, compression type, 1-hole NEMA pad.
2} Grounding device for earthing, instruction, and accessories,

Ie.5 Manuflacturing Experience
The manufacturer of the required cable termination kits must have experience in
producing the terminations which are in the same types as specified herein not less than
five (5) years and which have successfully passed all the type tests and design tests
according to the stated reference standard or any reputable standards.
As an evidence that all the foregoing requirements have been met, a bidder will provide

the documents when submitting his bid.

Form No. 04-6.2/2 %4
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le.d Tests and Test reports

The proposed cable termination kit shall have successfully passed all the type tests or
design tests in accordance with the reference standards.
The test reports shall he submitted either prior to receipt of bids or fifieen (15) days from

the bid closing date,

The above type tests may be omitted if a record of tests made on identical ones can be

supplied.

Standard factory tests shall be made in accordance with routine tests stated in reference
standards.
Three (3) sets of routine tests shall be submitted at the time of delivery.

Id  Packing
The cable termination kits shall be packed individually with installation instructions and
list of materials to be supplied for each termination kit.
If any part is packed in the cartons for containerized shipment, the cartons shall be

arranged into pallets so as to facilitate their movement by fork lift trucks,

Form Mo, 04-6,2/2.94
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2 Material and packing data to be given by bidder
2a  Technical proposals

The attached sheets for outdoor and indoor terminations are the forms for filling
technical data.
All blanks shall be filled in with the required information and figures.

2b  Drawing with main dimensions and exact installation instruction of termination and
drawing of mounting bracket shall be submitted with the bid.

2c  Listof special tools with itemized prices, if any.

Id  Packing details

Principal dimensions of each package in cm |
Gross welght of each package in kg .
MNumber of packages in each casc
Principal dimensions of each case incm |
Gross weight of each case in kg .
Volume of each case in m" .

Mumber of cases .

Form Mo, 04-6.2/2.94
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Invitation 10 Bid Mo, :

Spreeilfication Mo, : RCBL-033/25438

C3 Schedule of detailed reguirement

e e ——

liem

e - e

Prescription

e ——— e =

.l PEA
Material Ouantity
Mo

02 ] SO0 setis)
OO0

02150001 set(s)

102015000.)

2150003 sclls)
[ 1 CY20 SO0

02 1 50004 set(s)
[ | Czscoed )

02| 50006 seis)
070100

02150007 sells)
[o2csocoly

02 150009 seb(s]
fiozesonc])

02150008 seffs)
10201 50008

11

Outdoor cable termination kit, housing of Silicone mubber or EPDM
rubber, for 22 kV underground cable, copper conductor size 35 mm'.
and cable lug for bare aluminium conductor size 120 mm" .

Dirto as Item 1, but for copper conductor siee 50 mm’.

Ditto as [tem 1, but for copper conductor size 95 mm' .

Ditto as Item 1, but for copper conductor size 120 mum’ .

Ditto as ltem 1, but for copper conductor size 185 mm’; and cable lug

.. ; T
for bare aluminium conductor size 185 mm’ .

Ditto as ltem 1, but for copper conductor size 240 mm’: and cable Tug

for bare aluminium conductor size 185 111111} .

Ditto as ltem 1, but for copper conductor size 400 mm’; and cable lug

for bare aluminium conductor size 185 mm’ |

Dittor as ltem 1. but for copper conductor size 500 mm' . The cahle

lug for bare aluminium conductor 15 not required .



Invitation to Bid Mo. :

Specification Mo, : ROBL-033/2548

O3 Sehedule of detailed requirement

Deseription

PEA
Ftem Muterial Csantity
Mt
9 02150101 i)
(1020150100 )
[ 021500035 set(s)
(\Ce0I5013]
11 02150104 sel{s)
(‘_[@msﬁmﬂﬂl
12| 02150106 set(s)
(020 s00s]
13 02150807 sei(s)
Tealull= s ling
14 02150008 set(s)
(lolol o]
15 OX150108 setls)
[:lﬂ‘]'_DI-&.EuhmT
Il

Outdoor cable termmation kit, howsing of Silicone rubber or EFDM
rubber, for 33 kV underground cable, copper conductor size 50 mm’;
and cable lug for bare aluminium conductor size 120 mm".

Ditto as [tem 9, but for copper conductor size 95 mm .

Ditto as [tem 9, byt for copper conductor size 120 mm

Ditto as Item 9, but for copper conductor size 185 mm’

Ditto as Item 9, but for copper conductor size 240 mm ' and cable lug

for bare aluminium conductor size 185 mm .

Ditto as ltem 9, but for copper conductor size 400 mm’: and cahle hag

- . a
for bare aluminium conductor size 185 mm’ .

Ditto as Item 9, but for copper conductor size 500 mm'. The cable lug

for bare aluminium conductor is not required .
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