SYUR[TIRS 80 sULBu
ROAD SURFACE LEVEL OR GROUND LEVEL

2NN NN

(EWUELVRDD 1)
(SEE NOTE 1.)

OO

wuft 1
ROUTE 1

l— ~ 1000 —o

AN /N

e
OO0

WUl 2
ROUTE 2

msserausuf

ASSEMBLY NO. 7504

nofisoesne lwwh
WIRING CONDUIT

TRdsY
SPARE CONDUIT

yofu waz/ Y80 Yedsny
SEPARATE AND/OR SPARE CONDUIT

. NN
CIRCUIT

e sorE lvivh 1 Y Aeve

FOR 1 CABLE PER CONDUIT

5 NAT
CIRCUITS

3 NG
CIRCUITS

Mo Soudm W 3 Wy save

FOR 3 CABLES PER CONDUIT

FIMMHUR L ﬁ
giwaemsnes . AW,

maRusne lvhusege lehussuy 22 kv, 33 kv

RO ECLRTE R 2t

1 7095 , | o
CIRCUIT CIRCUITS CIRCUITS CIRCUITS
A L LD
. T
ﬂa\ammgnu%:uulvslﬂw ﬂ’]‘ﬁl w ﬂﬂﬂ'm ﬁ TR 2 Tanuuy SA1-015/37022
e R LAERTILReR Y A grunuleemuy ...
@l AR o i -~ i) FrueSatufl 3. nw. 2549
[ CLLL: FSPORURNUEY Mo SnrRiR T redl) S v )
Eﬁw‘ﬂa .................... > Ty
s

SR 4 o

TORY TS METRRAN
STUU LA

PRIMARY UNDERGROUND CONSTRUCTION
22 kV, 33 kV SYSTEM
DIRECTIONAL DRILLING METHOD

WULAATT SA1-015/49003

LAUR 1 TBVEIWIN 2 UKy




msUsenauauf
ASSEMBLY NO. 7504

A1y SEUAAnNTigR. veems [ine InBiePRumnamuuLgy dvdusorse Luvh
TABLE MAXIMUM DEPTH LEVEL OF HIGH DENSITY POLYETHYLENE CONDUIT (HDPE) FOR WIRING CABLE

sefumAnnnTign ()
WS (1) MAXIMUM DEPTH LEVEL (m)
SIZE (mm )| i poumw Pre.3 Fumpumw pne | Fuspuam enio
. CLASS PN6.3 | CLASS PN8 CLASS PN10

75 2.0 4.20 8.20
90 2.0 4.20 8.20
10 2.0 4.20 8.20
125 2.0 4.20 8.20
140 2.0 4.20 8.20
160 - 2.00 4.00
180 - 2.00 4.00
200 - 2.00 4.00

HAERVR)

1 sghiursdn lunmsBnesersny mufiresfiufioyam ( ASUYINWEY , LMY |, ALR YR B )
#ofl lwpenn so0 Lk

2.1 v lvsowaulww 1 o 3 ey Trefufivusme lwweee lufy 53 %2 vB9 40 %
wasiufimutnne lunesossny snudniy

2 Tverfovdnuaniurnuads uwas/vie Wusnuumamds AU sa1-015/36026,
SA1-015/36027 ( Nmusznauanfl 7em uar 7902 )

a. v TRESBUE St STt FovUseei 13 e 24 wan e lwneRusmw

5. STHLNSIAIREUERUAGUTE YiBnguBfUNGUEVLRBUrEALSLU 1000 L.

NOTES ne

1. DEPTH LEVEL OF CONDUIT DRILLING 1S DEPENDED ON AREA'S OWNER ( DEPARTMENT OF HIGHWAYS OR
LOCAL MUNICIPALITY OR etc. ), NOT LESS THAN 900 mm.

2. 1—CONDUIT FOR 1 CABLE OR 3 CABLES, AND CROSS SECTION AREA OF CABLE DO NOT MORE THAN

% OR 40 % OF INSIDE AREA OF CONDUIT RESPECTIVE.

3. INSTALL CABLE ROUTE rg’ARKER AND/OR CABLE ROUTE MARKER POST AS DWG. NO. SA1-015/36026
AND SA1-015/36027. ( ASSEMBLY NO. 7901 AND 7902 ) i

4. AFTER TENSILE, CONDUIT MUST BE RELIEVED TO THE ORIGINAL, NOT LESS THAN 24 HOURS.

5. THE CLEARANCE BETWEEN GROUPS OF DUCT OR BETWEEN GROUP OF DUCT AND DUCT BANK ARE 1,000 mm
( APPROXIMATE ).
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NOTES

| ¥ SUGGESTED THIS VALUE, BUT IN THE DIFFICULT AREA FOR CONSTRUCTION, THE DEPTH MAY BE
REDUCED TO NOT LESS THAN 200 mm .
2 THE WIDTH OF CONCRETE SLAB IS THE SAME AS OF SPACER BLOCK.CONCRETE SLAB SHALL BE,
INSTALLED CONTINUOUS ALONG UNDERGROUND LAYING
3 NONMETALLIC CONDUITS ARE :
HOPE = HIGH DENSITY POLYETHYLENE CONDUIT FOR ELECTRICAL WIRING .
EFLEX = FLEXIBLE CORRUGATED PIPE FOR ELECTRICAL WIRING .
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1. fufiliwsareurfa Fesltuwlui B wu (34 6)

2. Ausinsciuveseeur®s (Wewpsy 28 Yu
FoY LNBENT B0 NILU/AL (Ksc)

3. JUMN¥RIY DUCT BANK b fnviuaa O lady
IR 5 AIYURTUPYETOU
Tu puct BANk Tvuunneufl sar-o15/52013
(msysznower® 7200

4. ATOAPAEPUDYSIULMSSTLASSIULMIOEO Iurmsnoss
DUCT BANK lomufensamsedfhulone Musuuuge
189 DUCT BANK ot

mewssneuaufi
ASSEMBLY  NO.

7141

REGULATIONS FOR DUCT BANK CONSTRUCTION

1. MAX. SIZE AGGREGATE FOR DUCT BANKS SHALL
NOT EXCEED 19 mm (3/4 INCH) .

2. ALL CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE
STRENGTH OF 180 kg/cni (ksc) AT 28 DAYS .

3. TYPE AND SIZE OF CONDUIT IN DUCT BANK AND |
UNDERGROUND DUCT BANK SECTIONS FOR LV. &
H.V. UNDERGROUND CABLE SYSTEMS, SEE DWG.NO.
SA1-015/52013 (ASSEMBLY NO. 7201)

4. THE MINIMUM DEPTH OF LV. & H.V. SYSTEM FOR
DUCT BANK CONSTRUCTION BY COMPARING
BETWEEN ALL OF SURFACES LEVEL AND THE TOP |
OF DUCT BANK ARE AS FOLLOWS : "

Frsfndngs ()
TREnBA MINIMUM DEPTH (mm)
DETAILS TLLMSWN STULMS IRV
L.V. SYSTEM H.V. SYSTEM
v .
s duiarfumam Tuhuiinly
FROM GROUND LEVEL AND PAVEMENT LEVEL 450 900
IN GENERAL AREA
smesbeees Tufufihly 600 000
FROM ROAD SURFACE LEVEL IN GENERAL AREA
i Tuthfammovens 1,500 1,500
FROM ROAD SURFACE LEVEL IN HIGHWAY AREA

fviussusynoingessYTy DUCT BANK fumsign/lon
B VEVSTLLMIRLATSTULMSORY (g L wes

nwn Atrvey

5. FSNBRTN DUCT BANK laAuihused@fy HANDHOLE ¥%
MANHOLE wuply  TeemePd HANDHOLE vBp
MANHOLE femdimdminusinuns mals lsususoh
viausormenuInaunTengesefivey I ldon Ay
MmN SPLazLS e TvEE A tR gl
wuuet? sA1-015/51011 (MeUssnawar? Tea)

THE MINIMUM SPACING BETWEEN DUCT BANK AND
PUBLIC UTILITYS OF L.V. SYSTEM & H.V. SYSTEM
SHALL BE SEEN ADDITIONALLY PEA STANDARDS .

5. DUCT BANK SHALL NOT BE CONSTRUCTED REGULARLY
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. SA1-015/51011 (ASSEMBLY NO. 7124) .
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6 6. DUCT BANK CONSTRUCTION :

- mdfidvesorsedeut 1 fu vie 2 Hu sped — IN CASE OF ONE CONDUIT LAYER OR TWO
ATWE VBN (SLOPE) WMBLAMN 1:400 CONDUIT LAYERS, THE MINIMUM SLOPE IS 1:400 .

- mdfOrosermedoumbus 3 fu Tuly soud — IN CASE OF THREE CONDUIT LAYERS OR MORF,
FITAURABEN (SLOPE) UMBENTY 1:200 THE MINIMUM SLOPE IS 1:200 .

7. NSEAOMSAERS™ DUCT BANK SR BfMuazdns 7. FOR CROSSING OR TRANSPOSITION CONSTRUCTION,

ey Ivveufiy #EoUSUSAUTEY DUCT BANK DUCT BANK MUST BE RETRANSPOSED TO ORIGINAL

i nemffussMUBUNBUTN MANHOLE v POSITION BEFORE ENTERING TO THE NEXT

HANDHOLE % |\ MANHOLE OR HANDHOLE .

8. v lrvtewsersfuuBuamury soolay 8. ALL VERTICAL & HORIZONTAL BENDS SHALL BE
envanueue e Lo thagy SMOOTH CURVES .

9. 'lurmmauﬂ\a MANHOLE 8 HANDHOLE {7 9. WHEN CASTING CONDUIT ENTRYS IN MANHOLES OR
TVENTIUBYIBSELE (DUCT ENTRY) WMARSM HANDHOLES (DUCT ENTRY), DO NOT PLACE
wiinssyoveyesesy REINFORCING BARS BETWEEN CONDUITS .

10. Tumsveo wiNDOW 14 MANHOLE ¥%® HANDHOLE 10. WHEN CASTING WINDOWS IN MANHOLES OR
Wnes (WANESUEENSN WINDOW SPACE HANDHOLES, DO NOT REMOVE REINFORCING BARS

FROM WINDOW SPACE .

11, STHIVIRINAPIUETN URSTINMMULNYENMTSTN 11, DISTANCE OF CONDUIT ENTRYS FROM FLOOR &
yosoesetn Uy MANHOLE ¥89 HANDHOLE «uly) CEILING OF MANHOLE OR HANDHOLE SHALL BE
aufuam 13 (uWLU MANHOLE ¥%® HANDHOLE fuq LOCATED AS SHOWN ON APPLICABLE MANHOLE

OR HANDHOLE DEVELOPMENT SHEETS .

12, mum v wUDe DUCT BANK w%niey Tuvpffufl 12, SIZE OF DUCT BANKS MUST NOT BE TAPERED IN
Fress DUCT BANK ALL AREAS .

13. fuAsUsemesarsnly MANHOLE #oefi3USOu8 13, AT THE ENDS OF CONDUITS IN MANHOLE SHALL
£Bvrna s 13 luuunesf sat-015/31017 (Ms HAVE CONFIGULATIONS AND DIMENSIONS ACCORDING

sreuetfl 721 dwdunsfuscusvneseve TO DWG. NO. SA1-015/31017 (ASSEMBLY NO. 7211, .
vesoesefslunuBhuasuury Tasy o dunue THE VERTICAL & HORIZONTAL SPACING BETWEEN
LR EYESEEE LSS 3 A CONDUITS MUST BE INCREASED IN A LONG SMOOTH

SWEEP, STARTING BY APPROXIMATELY 3 m FROM
POINT OF CONDUIT TERMINATION .

14. MRABRIY DUCT BANK liffopwsmustedhy o 14. DUCT BANKS TO RISER LOCATIONS SHALL COMPRISE
UserpvRtmesats A 2 e uaslnlae TWO CONDUITS AND SHALL NOT EXCEED 90 BEND
vesewsedu iy oo (Hewdaen  Soraug ot AT RISER POLE . THE HANDHOLE OR MANHOLE
T¥ness™ HANDHOLE v® MANHOLE |-xfehedv MUST BE CONSTRUCTED BEFORE THE RISE BEND
Prpraaln Py natusdhviausmmrmuine IN ORDER TO INSTALL SPLICING IN CASE THAT THE:
smAads Drmtumengegsfieeylnlton PULLING TENSION OR SIDE WALL PRESSURE OF

THE CABLE EXCEEDS THE MAXIMUM ALLOWABLE
PULLING TENSION OR SIDE WALL PRESSURE .
novLU PN TUIE UL LWWh VL W":j ' a Termuwuy SA1-015/31015
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15. Il MUSLIN ¥%8 BURLAP WuSBLINWREN
wiseuvEasavsaunoutii lug semesense
wRsyugIWENERn [nfleenossimess e Ay
qwensPn g luuinasufl sa1-015/47039
(metszreusfl 728)

16, lawmstAnfthBuay vwin lutAmfthuwenh
Tvnessw puct BaNK winfiddisooty (e
rruduradasaacmeensaiu  wihilrowenuuyTny
PPN BEARING CAPACITY vou fyweouls

17. TymBnSeonmansea Da [PPussUL gL
st uwnlunsBf Ludfufilurmnessw Duct Bank
uwsvgmszusPrugnriu 1 oylsulvnesuads
Tu puct Bank Swrfuln  widedosmata o
wIoga ez wnmy luLoRner

18. Tvisdomirumnuuirmads s YEREUBILYY
uAls Fsauwstf sa1-015/36026 (MSUsTNeL
w7901 , wuneufl SA1-015/36027 (MSUstnoy

wufl 7902) veutasufl SA1-015,/38014 (MEUszney
W 7a03)

19. dfufhummuseiBranesin pucr Bank TvuiPeny
ale viewivieglevey nin fifiveotumsnessie

15.

16.

17.

18.

19.

mEtksnauauf
ASSEMBLY  NO.

7141

ONE OR TWO LAYERS OF MUSLIN OR 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. SA1-015/47038 (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 L.V.
UNDERGROUND CABLES AND H.V. UNDERGROUND
CABLES . IN CASE NO AREAS FOR L.V. DUCT BANK
AND H.V. DUCTBANK CONSTRUCTION, CABLES SHALL
BE LAYED IN SAME DUCT BANK BUT DO NOT
INSTALL L.V. UNDERGROUND CABLES AND H.V.
UNDERGROUND CABLES TOGETHER IN SAME VAULT .

TO INSTALL CABLE ROUTE MARKERS OR CABLE
ROUTE MARKER POSTS AS DWG.NO. SA1-015/36026
(ASSEMBLY NO.7901) , DWG.NO. SA1-015/36027
(ASSEMBLY NO.7802) OR DWG.NO. SA1-015/36014
(ASSEMBLY NO. 7803) .

PROCEDURE AND METHOD OF DUCT BANK
CONSTRUCTION SHALL BE CONFORMED WITH PEA
HANDBOOK OR MANUAL .
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NOTES

L
Q\i\') I. OTHER CONFIGURATIONS OF DUCT BANKS ARE THE SAME .
| 2. TERMINATION OF DUCTS SHALL BE ACC. TO THE DIMENSIONS AS NOTED ON MANHOLE DEVELOPMENT

SHEETS, AT DUCT TERMINATION, INCREASE VERTICAL AND HORIZONTAL SPACING OF DUCTS TO

THE DIMENSIONS AS SHOWN IN THIS FIGURE AND SPREAD DUCTS IN A LONG SMOOTH SWEEP,
STARTING BY APPROXIMATELY 3 M FROM POINT OF DUCTS TERMINATION .
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FANO HOPE (A1)
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| ﬁzmﬂmqm&wﬂq.mwmﬂ ” ', OF CONNECTION BETWEEN THE SPECIFIED CONDUITS .
2. HDPE 4i%74f4 HIGH DENSITY POLYETHLENE 2. HDPE MEANS HIGH DENSITY POLYETHLENE ..
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90° ELBOW, GALVANIZED STEEL CONDUIT
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AMTUSIUU 400 V, 22 kV, 33 kVUAZT 115 kV
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FUAMMSUSIUL 400 V, 22 KV UAZ 33 KV
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4.HDPE WNNUBY HIGH DENSITY POLYETHYLENE

1.THIS TYPE OF 90' ELBOW (HDPE CONDUIT) IS APPLIED
FOR 400 V,22 kV,33 kV AND 115 kV CABLE RISER
CONSTRUCTION.

2.THIS TYPE OF 90" ELBOW (GALVANIZED STEEL CONDUIT)

IS APPLIED FOR 400 V.22 kV AND 33 kV CABLE RISER
CONSTRUCTION .
3.THE THREAD OF CAP AND ELBOW SHALL BE REFERED

TO TIS 281
4.HDPE MEANS HIGH DENSITY POLYETHYLENE.
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NOTES
l. THE LETTER ARROW SIGN SHALL BE 5 mm DEFTH FROM SURFACE .
2. THIS CABLE ROUTE MARKER SHALL BE' INSTALLED IN URBAN AREA AT FOLLOWING LOCATIONS -
2.1 EVERY 10m INTERVALS FOR STRAIGHT ROUTE ,
2.2 EVERY CORNER AND INTERSECTION .
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SIGN . SHALL BE 5 mm. [.
DEPTH AND BLACK COLOR.
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CABLE ROUTE MARKER POST
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o INDICATE PARTS PAINTED IN ORANGE
"w" INDICATE PARTS PAINTED IN WHITE

THE CABLE ROUTE MARKER POST SHALL BE
INSTALLED IN RURAL AREA AND EXPECT AREA
WHICH WANT TO SHOW CLEAR UNDERGROUND
CABLE ROUTE, AT THE FOLLOWING LOCATIONS :—

— EVERY 40 m INTERVALS FOR STRAIGHT ROUTE .
— EVERY CORNER AND INTERSECTION .
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raksreuauf
ASSEMBLY NO. 7607

e
BILL OF MATERIAL
&rouf TR S| e
ITEM DESCRIPTION REQD [ MAT. NO.
1 [vEPourte 14.30 (e 1 11000010013
POLE, CONCRETE, 14.30 m LONG .
o |POU AES SR TWH 100x100x2,500 3L 6 |1000110001
CROSSARM, SPUN, PRESTRESSED CONCRETE, 100x100x2,500 mm
3 |PEU AR §h YW 120x120x2,500 23k 4 |1000110004
CROSSARM, SPUN, PRESTRESSED CONCRETE, 120x120x2,500 mm
4 | SerAdenmsen M 16x550 il 6 1010120003
BOLT, DOUBLE ARMING M 16x550 mm
BOLT, MACHINE M 16x170 mm
6 | F8urRen M 16x300 4L > |1010110204
BOLT, MACHINE M 16x300 mm
5 | sdRerd M 16x350 L8 3 |1010110205
BOLT, MACHINE M 16x350 mm
g | SEnAReT M 16x500 AL 2 |1010110208
BOLT, MACHINE M 16x500 mm
g ﬂmﬂam M 16x550 34l 5 1010110401
BOLT, MACHINE M 16x550 mm _
| , Ty
10 | FEEABEIWINNEUM  16x500 Lk . ~®r 3 1010130002
BOLT, DOUBLE ARMING, ROUND EYE M 16x500 mm PN
11 | eEMABRerawInaM 16550 L - 3 | 1010130004
BOLT, DOUBLE ARMING, ROUND EYE M 16x550 mm
1n WU VR 52x52x4.5 L 4918 3L wBN258 o 86 | 1010180100
WASHER, SQUARE, FLAT, 52x52x4.5 mm, HOLE #18 mm, TIS 258
& Vv d
b3 | wwanBivenTAs 60x60x5 anL LEUANUENENEG 22 3L 3 |1010180201
WASHER, SQUARE, CURVED 60x60x5 mm HOLE 8 22 mm
[ ¢ L4
14 | FPLVBAAGY LEUNTUANENGN 4.0 WL LEMWFRD wBRL 71 35 11010100000
WRE, STEEL SOLID DIA 4.0 mm TIS.71 m
15 |WHnAN 6x40 2L €I 200 AL 6 | 1010030009
STEEL PLATE, 6x40 mm, 200 mm LONG
- :
s |Feimeuussgeviion 22 kv soo uean] wieReds luserily euusc 6 11040050001
SWITCH, DISCONNECTING, SINGLE POLE, 22 kV, 600 A, STATION CLASS
3
5 | PUPASAUS0gY 20~21 kv, 10 kA ¥5D 24 kV, 10 kA g 1040000001
SURGE ARRESTER, 20-21 kV, 10 kA OR 24 kV, 10 kA 1040000003
e |TADR AMSLADRRUNDMAY 22 kv TUERIIABNMS 6 ¥ 1020150000-9
CABLE TERMINATION KITS, FOR 22 kV Cu UNDERGROUND CABLE; SIZE AS REQUIRED sots )
o v
. DR [FRUNDIAY 22 KV VU PMASATIRITS RS * 11020040000-9
CABLE, UNDERGROUND Cu, 22 kV; SIZE AND LENGTH AS REQUIRED m
20 WIS LA DR [PUTBSUAY 22 kv DU IRFILRENMS 2 18%8%;8838‘"
CABLE GRIP, FOR 22 kV Cu UNDERGROUND CABLE; SIZE AS REQUIRED 1020270010"
novEsgIUs Uy LWwh Tawwamwou.
| 51N gl
shes e LR WLReRd N7 W N Q m gy leemusy
¥ -3
mePefsRandafargamediuy 2 e BT T
STUU 22 KV WRNETL. T

SA1-015/52014
CABLE RISER INSTALLATION, AT DEADEND POLE, nungwf, SATZON /3201
2 CIRCUITS, 22 kV SYSTEM w3 voodmuIn.6 e




metsereuand] - —T

ASSEMBLY No. 7607

ey BYe
BILL OF MATERIAL
&ranf Teanden | Teeef
(TEM DESCRIPTION REQ'D MAT. NO.
[
51 |AIRSEAL COMPOUND ST IUSTBRENMS _
AIRSEAL COMPOUND, QUANTITY AS REQUIRED
iu
0o | FEWERBARen 50/7 uaL BnL 404 ’ 25 | 1010100004
WIRE, STEEL STRANDED 50/7 mm? TIS 404 m
waan] w80 1 KM 8
o3 | W a&n 1 20 |1010230000
CLAMP, SINGLE U—BOLT, M 8 Ik
0 [ 3
24 |8 PVC Wi 1R ¢ 20x2,500 1AL W'i@iJ‘Qﬂﬂ‘ingﬂ 1 1080040001
CONDUIT, PVC RIGID, 8 20x2,500 mm; COMP WITH FIXING ACCESS
25 m’&ﬂihzﬁ’iﬁlﬂu 30x6x760 dJ3L 16 1010200001

BRACE, FLAT, FOR CROSSARM, 30x6x760 mm

w&m&ﬂﬂmﬂ%wﬁmza 1en. 710 thuanfl 3 vBene HoPE PN 6.3 /BN 982

26 [WBLRUNEEIER UL TeRD (RBNMTS) : ATILATMAS I PR ARDNTS 108005000016

CONDUIT, GALVANIZED STEEL TYPE 3 TIS 770 OR HDPE PN 6.3 TIS 982 :
COMP.WITH FIXING ACCESS. AND COUPLING(IF REQ'D): LENGTH AND SIZE AS REQ'D

Fregr e NUMaNI 4.0 1AL u
27
COVERED TIE WIRE, Al, 4.0 mm 10, [ 1020200003
[ ‘ » [ [ 4 . —
s | grerEMNUVEEgIMIEMUASY 22 kv TRAIRENS 5 [0300f000!
INSULATOR, LINE POST TYPE OR PIN POST TYPE 22 kV, TYPE AS REQUIRED 10300101001
og |QRETRALTIU WUY N (WU B2-7) UBn 354 18 | 1030020000
INSULATOR, SUSPENSION TYPE,TYPE A (CLASS 52-1),TIS 354
[
o U
30 |POeemeesgiiflen 22 kv puwELRENT 35 = |1020050000-5
CABLE, AERIAL, Al, 22 kV, SIZE AS REQUIRED m
31 am:ﬁfkﬁﬂ&lﬂw 1x10 4L 87 700 AL ‘ K :6’. “".\. 3 1020200000
TAPE, ARMOR, Al, 1x10 mm,700 mm LONG el S
o o - .
5o |wrsnBaveseusn 4 | 1010230013
CLAMP,FOR CONDUIT
33 | WUdeADemmALSYgy 3 ™ 1020180003
ELECTRICAL SPLICING TAPE FOR H.T. AERIAL CABLE rol
-4 & ' L4
54 | Pve ) mv B s (lknuem 2 3 e 2 ™ 1020180001
PVC TAPE, 19 mm WDE (2 m LONG PER POINT) rol
5o | oefRlemiuy 6v-21 ,
GUY ASSEMBLY, GY-21 -
35 | @mBalemuy ov-28 . N
GUY ASSEMBLY, GY-28
Trsaninfudmsvesersetiusn seUU 22 kv, 33 kv
5, |V 1220 AL UAZ 1480 AL 9
CONDUIT STEEL GUARD FOR 22 kV, 33 kV RISER POLE,
12.20 m AND 14.30 m CONCRETE POLES
nevar e TS zUL Luwh v o - Toonmuans .
| : 19 IWANFLaTN A
aes ey TULATA T UResS N WQ’E}J"‘} il gﬂmu‘lﬂﬂwm ............
o BRI v T . e 3 A 2552,
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Q‘L’ﬂuﬁlm"l‘iﬂm Jis STUL 22 kV AP T
sy 4 .
T T g SA1-015/52014
mem CABLE RISER INSTALLATION, AT DEADEND POLE, uuianfl, SATT012/3201
UG W7 . .
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metssnousud)
ASSEMBLY NO. 7607

¢ .

TS miBefaa Daonw

BILL OF MATERIAL, FOR AERIAL CABLE
Sy THRUBA | et
ITEM DESCRIPTION REQ'D | MAT. NO.
8 qmawﬂ w1 M8 10 | 1010230000
CLAMP, SINGLE U—BOLT, M 8
5g | SEAREWINNEUM  16x500 L 1 11010130002
BOLT, DOUBLE ARMING, ROUND EYE M 16x500 mm
40 | SERAERNWNNALM  16x550 L 1 | 1010130004
BOLT, DOUBLE ARMING, ROUND EYE M 16x550 mm
d o
4 | POULALES TWRRIIRENMS 6 [1020300102-3
CONNECTOR, PARALLEL GROOVE; SIZE AS REQUIRED
¢ ¥ o
4 | BvEsdeeE Awiuadeemeerglifen ruwemsens 5 1020260000-9
PREFORMED DEADEND, FOR AERIAL CABLE, AL, SIZE AS REQUIRED
: te ¥
43 | WA s IMAL S 3 1020180003
ELECTRICAL SPLICING TAPE FOR H.T. AERIAL CABLE roll
2 o ' »
44 | PVC MU N9 8 (lem 2 PR 2 "™ 1020180001
PVC TAPE, 19 mm WIDE (2 m LONG PER POINT) rol
£ L4
o5 | arfaasid A fwessnunesy 6 | 1030140011
CLEVS, THIMBLE, FOR PREFORMED DEAD-END
s | Mefuda dmdueefale 50-95 AL 2 |1010210304
THIMBLE, GUY, FOR STEEL WIRE 50-95 mm?
ey HemivEBnfsdt oy
BILL OF MATERIAL, FOR BARE CONDUCTOR
3g | SENRD M 16x500 13k 1 1010110208
BOLT, MACHINE M 16x500 mm
40 | F6FAAGeN M 16x550 a3l 1 1010110401
BOLT, MACHINE M 16x550 mm
4 | TR ARUUALES TWPRTIRENNTS 18 hoz0300102-3
CONNECTOR, PARALLEL GROOVE; SIZE AS REQUIRED
4 »
o | Bmsuran] dnvdudmesghdn vueases s hosonoooo-s
CLAMP, STRAIN, STRAIGHT TYPE, FOR Al CONDUCTOR; SIZE AS REQUIRED
ﬁtu%‘iﬂqﬁmﬁ%ﬂma%
BILL OF MATERIAL, FOR OHGW INSTALLATION
47 wynuddean 52x52x4.5 1L g #18 8L WBN268 ' 4 |1010180100
WASHER, SQUARE, FLAT, 52x52x4.5 mm, HOLE #18 mm, TIS 258
48 guasi s 1N M . 3 |1010230000
CLAMP, SINGLE U—BOLT, M 8 Lot
49 mefnda dwsudefaley 50-95 AL A 1 1010210304
THIMBLE, GUY, FOR STEEL WIRE 50-95 mm? N
- ;
50 méﬂgﬁiwﬁmwaﬂ% UUF 100x50x5 UL EMI 2.25 3L 1 11010000100
OVERHEAD GROUND WIRE BAYONET, CHANNEL STEEL, 100x50x5 mm 2.25 m LONG
eV RS INSTUL LW \L " V:IJ Q - Ty
AT LA A ReRS T A5 A 3%/@ a2 g leema
e SR o cr” - BrusSauf 3 0 2552,
. =3 P T G 1 )06 i T B
R WS SN SO R v
o ~ WUV
NG v o
Frmiwaun Nola, a= MERPAT AR DR PUTATUY 2 995 BT T
a’é’umﬂﬂ'ﬁf}a\a..._\.ﬁ .. TP 22 kV BT T
Q’éﬂmﬂm‘iww..ﬁq{s?/’.n
oA T i SA1-015/52014
FRYIS ﬂ#\m: CABLE RISER INSTALLATION, AT DEADEND POLE, wingufl, SA17O /320!
Wasuraslns . .
v A 2 CIRCUITS, 22 kV SYSTEM | Wil 5 VeI, 6. i




reLheneusufl 7607
ASSEMBLY NO.
oy i vsiBesssneneh (¢)
BILL OF MATERIAL, FOR OHGW INSTALLATION (CONT.)
ot TREATES | Aemaof
ITEM DESCRIPTION REQD | MAT. NO.
51 ﬂﬁﬂﬂﬁm M 16x2503J1.L 1010110203
BOLT, MACHINE M 16x250 mm
5o | SVINNGY M 16x200 384 1010140001
BOLT, ROUND EYE M 16x200 mm
o
53 unssn! &80 2 8 dwSurEvErBnRn 25 RasL 1010230012
CLAMP, DOUBLE BOLTS FOR STEEL STRANDED WIRE 25 mm?
s | TRvERNRN 25 RABL BN 404 2 1010100002
WIRE, STEEL STRANDED 25 mm? TIS 404 m
[1
WULENDY woner? | astseneued
REFERENCE DRAWING DWG.NO. ASSEMBLY NO.
1 | MR FMAMILSTULAMWTE URSSSULREAY SA1-015/50003 5190
GROUNDING SYSTEMS FOR DISTRIBUTION AND TRANSMISSION SYSTEM
' »
mBeds lasaninfudmsuredousmthusn ssiw 22 kv, 33 kv
\@PeUrBA 1220 3k WAY 14.30 AL '
2 A1-015 /4600
STEEL GUARD CONSTRUCTION FOR 22 kV, 33 kV RISER POLE, SA1-015/46003 7906A
12.20 m AND 14.30 m CONCRETE POLES
5 |revszreusedaley AmSissin n-22 kv SA1—015,/20038 8452
GUY ASSEMBLY 11—-22 kV SYSTEM
. msLsnoUsesa Ly a’m‘a’ua'mmmﬁamﬁ'mﬁﬁmy 22 kv SA4—015 /36007 8458
GUY ASSEMBLY FOR OHGW DEADEND POLE 22 kV SYSTEM
» [ 4 [ 4 o
MmN evmL L ssgafugnees ez g desnmmpmuu
5 |H.V. INSULATED CONDUCTOR TIE, ON INSULATOR WITH SA2-015/51018 9575
COVERED TIE WIRE
¢ |Mrkseusey ABfRawvin S02~015/19166 9703
GROUND LEAD ASSEMBLY , STEEL WIRE FITTING SA1-015/31012 9703 A
,  |meikzneuiBeve Pvc dviUsnehu $02-015/19128 9704
PVC PIPE FITTING ASSEMBLY, FOR GROUND WRE SA1-015/31013 9704 A
e NOTES

11ﬂﬁﬂﬁnﬁm.ﬁﬁmmmm 1. USE FOR ADJUST DISTRIBUTION SYSTEM WHILE, WANT
Wil ussunads e meaf Lufhufnessasmu TO CHANGE FROM OVERHEAD SYSTEM IS UNDERGROUND
Pefoan On lnme e muef SA1—015/37023  SYSTEM, IN CASE OF HAVE NO THE AREA BUILDS RISER

metssnoust 7604) wey 1D lunsdifid Ty POLE ACCORDING TO DWG.NO. SA1-015/37023
(ASSEMBLY NO. 7604) AND USE IN CASE OF

NECESSARIES ONLY.

IN AREA THAT HAS PROBLEM DUE TO FIRE AND MICE
(THERE ARE THICK GROWTH OF GRASSES AROUND
RISER POLE) USE GALVANIZED STEEL CONDUIT (RSC)
FOR RISER AND COVER WITH CONCRETE ACCORDING

2 usfndifiywiSas W n uaswyfimesousi 2.
(LB 08U RISER POLE §fifiverduvuuiy Twly
noseusnefudunawinnawadoudonsd (Rsc)

WA ABUrGRSEL [MUE PG SAT-015 /49002

(Mssnes 7904 ) TO DWG. NO. SA1—015/49002 (ASSEMBLY NO. 7904).
NOvLNRSEINSTUL LW v - Ty,
g SN a o NG pa 1 caataid] 119 \L WANA ’{Uﬂ}&j}ﬂ 12 gnmu‘[ﬂmw
g S )

TR

WL, o o
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medsmouaedl 76 0 3
ASSEMBLY NO. 24 1 4A

OspRida
BILL OF MaTERIAL
° v (4
A TR IO’ BL49Y | el ety
ITEM DESCRIPTION T mat no,
| oo @ev. dlv 4w 100x100x2,500 WM. als| o103
CROSSARM, SPUN, PRESTRESSED CONCRETE, 00X 100X 2,500 mm.
> | aen e IR AR, 120X 120 X 2,000 WH. 22| o195
| © | crossarM, SPUN, PRESTRESSED CONCRETE (FOR_DEADENDING )J20X120X2000mm
a4
5 Andntunas 30x6X 760 WA, sliol orz20
BRACE, FLAT, FOR_CROSSARM, 30 X 6 X 760_mm
a ARTINAT M 16 X 130 . 6lsl o220
|| BOLT, MACHINE M 16 X 130 mm
s | #8mnAw M 16 X170 WK, al7] 022
_BOLT, MACKINE , M 16 X 170 mm
5 AMINRKR M 16 X 250 NN, ol2] 0223
BOLT, MACHINE, M 16 250 mm
1 & B
2 | @®nindur M 16 x 300 WM. 2l 0224
BOLT, MACHINE , M 16 X 300 mm
v N
8 d@ﬂin@m M 16 X 350 G\ 2 ]2 0225
BOLT, MACHINE , M 16 X 350 mm
o | d@ninden w1 x q00 wu. I I
|| BOLT, MACHINE , M I6 X 400 mm__
o | danin@e m e x as0 ww. il 0227
‘7—”""?0‘('5.’ MACHINE y M 16 X 450 mm_
&
| danim@mnaen M 16 x4e50 G ol-| 0244
|| BOLT, DOUBLE ARMING, M_I6 X 450_mm
5 | dsninduanaen m 16 x500 e sl 0245
BOLT DOlBLE ARMING , M 16 X 500 mm
5 | RAnmAvman M 16 X 450 KK, 3 |3| 02a7
BOLT, DOLBLF ARMING, ROUND EYE, M 16 X 430 mm
4 | HMRRORANIN® 52X52X4.5 UK. ¢ 0 18 NN HON. 258 salas| 0zss
! WASHER, SQUARE, FLAT, 52X 52 X 4.5 mm, HOLE 0 18 mm, TiS 258
! i5 @nmfumwmfm 22 kv NON.279 WUU 4 (hUU 56-2) WIBNNIH ~ ]3| ©407
|*w »_lNoULATOR PIN TYPE, 22 kv, TIS 279, TYPE B (CLASS 56 -2 }COMR WITH 2N 0421
. INSULATOR, SUSFENSION. TYPE, TIS 354, TYPE_A_(CLASS 52-1)
o | haedn aoxe ww. 4177 180 WKL MIFEINAIBDG C e :
STEEL PLATE, 30X 6, mm, 180 mm LONG; PUNCH HOLE AS DETAIL C 1=
8 (mmmmwmw{mﬁm 22kV 600 muﬁ?ﬁma&%mmdmmmm 3|3l 1546
|| SWITCH,DISCONNECTING, SINGLE POLE, 22 kv, 6004, STATION CLASS
s | ®WY 20-21 kv, 10 kA s3] 173
|~ ] LIGHTNING ARRESTER, 20-21 kV,10 kA o
o | Faaima @miuaialdawnening 22 W aaInaeTY sl 5342
CABLE RISER, FOR 22 kV CU UNDERGROUND CABLE }SIZE AS REQUIRED | 5848
a ™
nocidaramibiianeiemna < \1 # ) Clwmien,
o meindadunime '
dquaoﬂimw \ nnnmﬁmuuw .....

B A“”_

8&rm v S A
‘a ‘ o v as 4

Srdhmenn & v b mmmuqmsmm@fﬁmummu St .

wmmum’rma : "\l - 4 ' UL 22 KV uaneran_

umwwmww k=

mm\/i )

mumdé'mm 7 (g’l 2533

e eme e em e

0.

*mam anqmel ﬁlbv:‘éﬁ’

CABLE RISER INSTALLATION, AT DEADEND FOLE
22 kV SYSTEM

IR 544 -015/35003 |

Pyt . i
wer 9. 3 moiman. S ey




&
madsnouman 7 60 3
ASSEMBLY NO. 2 4 | 4 A
e
BILL. OF MATERIAL
] N © A
AN FURIOLYN sk am’q oLl
ITEM DISCRIPTION Tl MAT.NO.
TR 4
o1 | IAElaAwNDINNE 22 kv AN IAHALARINAIMOINATNIY W W
B CABLE, UNDERGROUND, €U, 22 kV3 SIZE. AND LENGTH AS REQUIRED m|m
v | HRTRGWEIIAORRRYDIIS 22 KV AHIAANARINTY e
CABLE GRIP,FOR 22 KV CU UNDERGROUND CABLE;SIZE AS REQUIRED
o3 | AIRSEAL COMPOUND ARIUAINA0NIT
AIRSEAL COMPOUND,; QUANTITY. AS REQUIRED
Ny 7
pa | NE. MUWHINAINGE ANIONINAGINTT olo| 0729
CONNECTOR, PARALLEL GROOVE ; SIZE_AS REQUIRED 07 30
Vv L4
25 | PVC il g 19w, CHEMINUT 2 & 030 | 1@) 1
PVC TAPE, I9 mm WIDE ( 2 m LONG PER POINT ) roll|roll
o drarwnednd amnmadione L s 0275,
CLAMP, STRAIN; SIZE AS REQUIRED 0279
£ [ ]
o7 | MANMANAINGUI 50/7 0. NG, WaN. 404 oabs'l o183
2 25 |
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Akt d@n 1 da ms
28 . 7| 7 0165
~ | cLamp, SNGLE - BOLT, MB u
1
[ o | ¥1e Pvc it A @ 20x2,500-4000 Wi wEONgUNETIYA 1,1, | 3281,
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20 PANAY 60X 60X5 WU 41 2 4. il 226
ROD, GROUND, E0X 60X5 mm, 2 m LONG
w@mnﬂm‘}xmu%ﬂﬂ desia?ls wan 770 Wovia MOBETNG3 4an, 982 08050003
3 | ndesminimdnuRiene (S10@INIT) WA DPNIIININTIRINS or
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2 | Tareudntuviosaudag Ol
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Y % W
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PVC PIPE FITTING ASSEMBLY, FOR GROUND WIRE SAI-015/31013 9704 A
TN BT TANtN ( G TTOsIURIURT By 22 kv,
33KV AOUNTA 12 W, HEL 14 . ) sai—ois/31028| 7906
STEEL GUARD CONSTRUCTION ( FOR 22 kV, 33 kV RISER POLE,
I2 m AND 14 m CONCRETE POLE )
NAGaN@IUNoN NMTrusaInIu 22 kv AnTulawday
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OVERHEAD GROUND WIRE INSTALLATION,ON 22 kV DISTRIBUTION
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ASSEMBLY NO. 24 | 4 A
TFsatvhirseur® ©20 L uAz W30 U ( wwnzsdnnles )
BILL OF MATERIALFOR 12.20 AND 14.30 m CONCRETE POLE ( BOLT ONLY )
y
L oty TR Ben RESD | ment
ITEM DESCRIPTION 111 MAT. NO.
s |Ftnten M 16 x 130 181 6 | 8 | 01110200
BOLT, MACHINE, M 16 x 130 mm
5 [|ctliunten M 16 x 170 1AL 4 | 7 | 01110201
BOLT, MACHINE, M 16 x 170 mm
5 |adnen M 16 x 250 1AL 1 | - | o1110203
BOLT, MACHINE, M 16 x 250 mm
6o [Funten M 16 x 300 aBL 1 | 2 | 01110204
BOLT, MACHINE, M 16 x 300 mm
7 |sunten M 16 x 350 181 1 | 1 ] 01110208
BOLT, MACHINE, M 16 x 350 mm
7o |Fi¥unBen M 16 x 400 AL - | 1 | o1110206
BOLT, MACHINE, M 16 x 400 mm
g [etunten M 16 x 400 1AL 2 | 1 | 01110206
BOLT, MACHINE, M 16 x 400 mm
86 AdrwARen M 16 x 450 3L - | 1 | 01110207
BOLT, MACHINE, M 16 x 450 mm
g [ddwnGen M 16 x 450 3L — | 1 | o1110207
BOLT, MACHINE, M 16 x 450 mm
o |edunten M 16 x 450 3L 1| - | o1110207
BOLT, MACHINE, M 16 x 450 mm
10g |FS¥unGen M 16 x 500 WL -1 1 | o1110208
BOLT, MACHINE, M 16 x 500 mm
i |[EnPueees M o16 x 450 A ; 2 | - | or120001
BOLT, DOUBLE ARMING, M 16 x 450 mm
1o [SwdewseR M 16 x 550 4k _ | 2 | o1120003
BOLT, DOUBLE ARMING, M 16 x 550 mm
13 AALARENVINNRY M 16 x 550 LAk 3 | 3 | 01130004
BOLT, DOUBLE ARMING, ROUND EYE, M 16 x 550 mm
Y ° .
Vb WU SUGGESTION

PIC DEADENDING SHALL BE PROVIDED AS PER IN
DWG. NO. SA1-015/32038 ( ASSEMBLY NO. 9568 ) .

CABLE RISER INSTALLATION, AT DEADEND POLE

22 kV SYSTEM
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ASSEMBLY NO. 24 14

| B %e
BILL OF MATERIAL
Seefien 0,927
ITEM DESCRIPTION REQ'D | Mat. No.
| ¥
;| lmeuae, s 2.500x100x100 N . 00100002
CROSSARM WOOD. H.T. 2.500x100x100 mm _ L
> Wimselaeey MR 30x6 W £77 760 AL p 01200001
BRACE, FLAT, FOR CROSSARM 30x6x760 mm
5 | awnken By 1ex13ma. . 01110200
BOLT, MACHINE M.16x130 mm
e o ¢ D B - 7 ]
« | AAnden 16x250343. 2 01110203
BOLT, MACHINE M.16x250 mm
T 1 1 — ]
s | adnnden fu 16x300waL o 01110204
BOLT, lACHlNE_l.leSOO mm _ . _ _ |
¢ | annden Ju 16x4000a 1 01110208
BOLT, MACHINE M.16x400 mm
T .
5 | vy u-u.mh’hmntwu szxsausmmm 18 18 . 258 1o 01180100
WASHER, PLA!N SQUARE, LARGE 52x52x4.5 mm HOLE DIA. 18 mm TIS 2568
S N
Ba a’nﬁmu FSDTRAY. ol %mamm 3 04059901
DISCONNECTING SWITCH 11 KV. SYSTEM,RATING AS REQ'D
11 KV SYolex _ |
Fodoeou szuu 22 W WRERe TS 3 04050000
8b 04059702
DISCONNECTING SWITCH 22 KV. SYSTEN, RATING AS REQD
on |20 1% © Rauan _ 04000906
LIGHTNING ARRESTER, 11 KV. 10 KA.
r'"_'n—r_: U - e
ob | AW 20-21 vl 24-26 7 10 Raumnl 3 04000001 _
LIGHTNING ARRESTER, 20-21 KV. or 24-26 kv. 10 KA ~ 04000003 |
| Yamfadwiy PVC. iR 11 KV. TeenaseITs n 02169903 _
10a 02169907
POT HEAD FOR PVC. CABLE 11 kV. SIZE AS REQD N
Yanladwiu PVC. fR 22 Kv. mreemsorm 3 02150003 _
10b 02150007
POT HEAD FOR PVC. CABLE 22 kV. SIZE AS REQ'D |
——* i —
(1a | P ORPPUYOLRI NYCEY VD NYSEY 5.8/10 kV. TWRLRSATGETIBROITTS - 02049902
CABLE, UNDERGROUND NYCEY OR NYSEY 5.8/10 kV.SIZE AND LENCTH AS REQ'D 02049906
T oW : v
(1p | AOEARUYOUM YHCY ¥ YHSY  11.6/20 kV. MW WAEAYRETR RIS _ 02040003 _
CABLE,UNDERGROUND YHCY OR YHSY 11.6/20 kV.SIZE AND LENGTH AS REQ'D 02040007
12 FReauumsriairn meqﬁﬁmm&wm% 25-95 184
CONNECTOR.PARALLEL GROOVE.DOUBLE BOLT.AL.AL—ALLOY.ACSR 25-95 sq.mm.
a | #vinRnfen 50/7 AsaL M. 404
WIRE, STEEL STRANDED 50/7 mm® TIS 404
. ) _— - - -
14 | YU 60x60x5 3L &M 2000 AL
GROUND ROD 60x80x5 mm. 2000 mm. LONG
5 | TE0EAE NUTOMR 100 Y0 150 MBLUTIMELES 3000 ML 770VSRIRNSEraETRAY \
| connunsrmmmsm 100 mm.OR 150 mm. 3000 mm. wucns ™0 colptrru COUPLING AND E1C
' .
g | M@ PvC ufemuw DA, 20x2500-4000 1aL L wasqUnaode : 08040002
CONDUIT,PVC RIGID,DIA.20x2500-4000 mm.,.COMP.WITH FIXING ACCESS. 08040001 |
| N )~ OMF.#11m 7L
17 |\ 30x1.5 M. § DIA.10 W 9-12 m N
PERFORATED TAPE 30x1.5 mm. HOLE DIA. 10 mm. N L
8 m LB:J Bx25 M.
v 1 . - [V ' . &
mawmn
NISIWWIRIUAN IR
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CABLE RISER,SINGLE CIRCUIT
11-22 kV. SYSTEM
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ASSEMBLY  NO.
A ] —
VEPBUrDR 12.20 L YED 14.30 AL a
12.20 m OR 14.30 m CONCRETE POLE ~—
A A
LARNRTN 100x100x10 1L
j STEEL, ANGLE, 100x100x10 mm
o o B
220 | ] R R
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iy ® e
BILL OF MATERIAL
2o M
aud eRzfun REC'D Temand
ITEM DESCRIPTION : TVl v ] MAT NO.
IMENEINTLAERENINIMTE TUW 65x65x6 M3l 172 2.25 U
¢ |uen 1227 maeaedt 3 1 - |1 | = | 1010010003
OVERHEAD GROUND WIRE BAYONET, ANGLE STEEL, B5x65x6 m,
2.25 m LONG, TIS 1227 TABLE 3
(mdnanFusiesen i lAl U 65x65x6 1M 1719 2.25 W UAY 2.10 W
o |HEN 1227 mAzed 3 - -| = | = | 1010010002
OVERHEAD GROUND WIRE CORNER BAYONET, ANGLE STEEL, 65xB5x6 m,
2.25 m AND 2.10 m LONG, TIS 1227 TABLE 3
mingUaiFumssent 1 100x50x5 M B0 2.25 U
3 luen 1227 il s - 1| = 1| 1010000100
OVERHEAD GROUND WIRE BAYONET, CHANNEL STEEL, 100x50x5 m,
2.25 m LONG TIS 1227 TABLE 6
FANNFL M 16x250 1 dmiusweunde 1200 1220, 1400 1600 B N 5
BOLT, MACHINE, M 16x250 mm FOR 1200 1220, 1400 16.00 m CONCRETE POLE ol
4 2 —|z]|2
aAnnfng M 16x300 MM Amiusweunds 1430 o e
HOLT, MACHINE, M 16x300 mm FOR 14.30 m CONCRETE POLE
adnndng M 16x350 M AMTLRAWEUNER 1200 1220 1400 1600 4 1010110205
o |BOLT. MACHINE, M 16x350 mm FOR 1200 1220, 1400 16,00 m CONCRETE FOLE ,
AannREn M 16x400 Hi AMTLAdAeUrTR 1430 N GG
BOLT, MACHINE, M 16x400 mm FOR 14.30 m CONCRETE POLE Ll
ARnnfiea M 12x35 W
& |BOLT, MACHINE, M 12x35 mm - o5 bl il i
WHUE T auom 12 Hi Wen 259
7 | WASHER, LOCK, SPRING, 12 mm TIS 259 = == = [iexnansan
UMIUBVMALIUUY 52x52x4.5 3 7 @ 18 WL MEN 258
8 1 1
WASHER, SQUARE, FLAT 52x52x4.5 mm, HOLE @18 mm, TIS 258 Z 2. 2 [-1010%06100
o |tumesnl ®in 1 Aawm o8 (laflrmavh » W ) o Pe—
CLAMP, SINGLE U—BOLT, M 8 (WIRE ROPE CLIP)
nevetsuARIn] W J 1152
10 1
GROUND WIRE CLAMP, J 1152 1 o B R
iy |upeaa@n 2 o dAmTusoamAnAnGL 25 AT (RWnT) " P Y [ ——
CLAMP, DOUBLE BOLTS FOR STEEL STRANDED WIRE 25 mm? (SEE NOTE)
AWVANTANALS 25 MLIBL BN 404 1
'2 | WRE, STEEL STRANDED, 25 mm? , TS 404 ~l & 12 21 2 | GIHON02
5 ampzgiliduunan 1uw @ 4 Wl nry n i,
TIE WIRE, Al, # 4 mm 000000400400 1020200002
WHIERWA

ndllifuamaladn 2 Ha sarsoldguasnladn 1 Fa dmiou 2 K2 wls

NOTE
IN CASE ABSENCE OF DOUBLE BOLTS CLAMP, TWO UNITS OF SINGLE U=BOLT CLAMP CAW BE USED INSTEAD.
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7 422

DETAIL

SURLDEIA
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DETAIL

t Turafunanau
TO GROUND ROD

Qzlaum c

A

& - o ¢
WuAnRDY, AyAnuniua:

AdnERRN

THE BACKGROUND IS YELLOW,

THE SYMBOL AND THE LETTER

ARE BLACK
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ge33lAnn
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@/ — THE CHANNEL
ReBioaes FOR VENTILATE
0 @] o o 17
| :
WARNUSAZNY

HUB CONNECTOR WITH
LOCKNUT AND BUSHING

CABLE CLAMP

I 300 ] - v :
: L 9NUAsaLR B RATRALSHT JUR 500x300x200 W,
DETAIL L.T. DISTRIBUTION CABINET SIZE 500X300X200 mm
nasmsgIussUUlN \1 . - Tdunuuwu .
HNENAS§TULA=ANUADA i) A% wwqﬁflu.ﬂﬂﬂqﬂ QAUMIABLLY ..o
I s R v <2 w7 R, | Bhaadesu. 10,0295
RANSIR e WIS S e oy
. BABULIUN L
qAINT "y v v . ,
M vy Waledy seuudn B - find
AAMUHUN 2T O PUBIAILRIARY SEUUSIMUIEUST fady. ... HAsAS.
HEUIBNNSNENT, HUNSaUaIny Tl ELP OITRR BN B
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WATUENNSWN
5aaéfiﬁn'1'i'1'15tuwy RISER POLE LOW VOLTAGE UNDERGROUND CABLE WUULAZY SA1-015/53015
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ASSEMBLY NO. 422
} 180 ]
I N
< )| <
f=—90—]
|
{ (19 .} i \RNgUSen
125x65x6 Wi,
B ) I — g B CHANNEL STEEL
_________ i 11 125x65x6 mm
] [
@— —@ —] —] f—
16 16
U/
O\'/ ST Ce 18 .
HOLE mm
- PTT T T T T
SWAABLA | I I | 6
/ 4
DETAIL , ZTS 1 I 1
}
T 14xgo ¥¥-
SLOT mm
o [ o .l
']ﬁﬂﬁﬂﬂﬂ'ﬂ 18
MAT.NO.
o o
?\Jﬁlﬂ _ ?\J[ﬂﬂ _
SECTION SECTION
UeyBiag
BILL OF MATERIAL
. v o - ' ' - -
ANGUY] 5UR:0HA ROUU[ TRALREN
ITEM DESCRIPTION REQ'D| MAT. NO.
1 | ‘@RaunGAENT 14.30 UERRUAUNADLNT 9.8 N.) 1 | 1000010013
CONCRETE POLE, 14.30 m LONG(BEHEAD A POLE)
, | AAANABT M 16x350 . 6 1010110205
BOLT, MACHINE M 16x350 mm
5 | RANNEEI M 16x400 3. » | 10101102086
BOLT, MACHINE M 16x400 mm
4 | #8NNFEY M 16x500 M. 1 |1010110208
BOLT, MACHINE M 16x500 mm
5 LL'V'I')UﬁMﬁUIJI.LU‘U 52X52X45 JJSJ. 5‘ ¢ 18 JJ!J. NE]ﬂ.ZSB g 10101801 00
WASHER, SQUARE FLAT 52x52x4.5 mm HOLE @ 18 mm TIS 258
nmmmaﬁwamu‘lwﬁq \l v a Tunuuuy
INBUNRSEULA=AINUADA S E) A9 WW']Q']UIJNI]']H QAUNULABILLY .« .o
W I v <7 i 2 016 7593suuadadud. 1 8.0 2553
AANSAR WIS T e & S RN .
2 e s wud
. ~‘Sﬁ’£ """" WAVBUALDARAY S:UUSNAUNBULSIEN -s $iad
Vanuuwun 2. < s fAdu..... NAawRs. .
HauANSNEY T S dgunseulainy NWSNA.. 1,050
T s S
SDIYINTFIIUNY RISER POLE LOW VOLTAGE UNDERGROUND CABLE LULAsT SA15015/53015
uas AR UULHAN WITH PROTECTIVE DEVICE o '
...... < o WHUA3 20937025, UNY




sROULADT
ANSUS=Na 7 42 2
ASSEMBLY  NO.
Ueydian
BILL OF MATERIAL
dngui] SUA=1DUA | Saguasi
ITEM DESCRIPTION REQ'D| MAT. NO.
- - - - - - ! v - - ‘
Aua=iliBNAN Y UAdALULYNQUIY W3 750 19aN 75 SR WIABLR u
5 UM 95 ALUH. HOA. 293 ATMULNIRTURENNIS "1 1020070004
CABLE, Al, COMPACT STRANDED, PVC—INSULATED, 750 V, 75 C', 95 mm, TIS.293
LENGTH AS REQURIED m
anuadalaRunouas 33 0.6/1 13 1x185 R vapAATAARUMBUAMURUIY 1. | 1020040306
2 |uRslAanuan WAB 750 TIaN 1x185 AN, ¥aN. 1 MG 6 ANUBNIANNRRINNG | or
UNDERGROUND CABLE CV, 0.6/1 kV 1x185 mm" OR UNDERGROUND CABLE PVC 1020080014
INSULATED & JACKETED, 750 V 1x185 mm TS. 11 TABLE 6 LENGTH AS REQURIED m
g |UGA 4x200 MU, (4x8") UUUNASEY 1 | 1030130002
RACK, SECONDARY, MEDIUM PRESSED STEEL 4x200 mm.(4x8") EXT. BACK
9 |anNSanUSIAUY B (WUU 53-2) wan.227 4 |1030030000
INSULATOR, SPOOL, TYPE B (CLASS 53-2) TIS. 227
v v [ [ ‘
10 |AudnidseasoTam 5 Alauau 3 | 1040000300
SURGE ARRESTER 480 V, 5 kA
¢ - » I - -
ADUIWARATAUA TUWU LY AMSUAEENa=qaULN 95 AU, ANUEANILAY
by |50 P Y32 WY ASULAWDS 2 Aan AMSuAnpzna=aiiiioy 95 RN, dnBubn 1020320003
NOWA 50 .. . \ ! or
CONNECTOR,COMPRESSION,H-TYPE,MAIN Al 95 mm,TAP Cu 50 mm OR CONNECTOR, 1020300303
PARALLEL GROOVE, DOUBLE BOLT, MAIN Al 95 mm, TAP Cu 50 mm
‘ - - - -
AauARDSATATL WUY 07 AMSUABIUNAWN 2UTR 95-185 A, Auy-
wuNg=afilliun 95-120 A.UNMED WA ASWIUALRDS 3 AAN ANSURBZINAIG 1020320007
12 185 man. Anuuuna=qiiiity 95 Fa. 4 or
2 2
COMPRESSION CONNECTOR H~TYPE, MAIN Cu 95-185 mm TAP Al 95-120 mm 1020300400
OR CONNECTOR, PARALLEL GROOVE,TRIPLE BOLT, MAIN Cu 185 mm: TAP Al 95 mm
‘v - -
13 | AOMWARESIEUANEANE=RHlTNY 95-120 .. 4 1020310002
CONNECTOR,DEAD END,Al 95-120 mm'
14 | U A3 A2N9 18 AN @NUS:INR 2 UL RaRR) NEN. 386 30 ¥ | 1020180001
PVC TAPE 19 mm WIDE(2 m LONG PER POINT) TIS 386 m
v o, ! . v o ¥
15 | RdRAUSW AMSURARINEUENaNATS 1 | 1040020202
OUTDOOR, L.T. DISTRIBUTION CABINET
4 4 ] - 4 [
16 | BESPRLUSANGSUSIIN 8liA 3° NG 400 12an 200 Uawy 1 | 1040120000
L.T. CIRCUIT BREAKER, 3 PHASE 400 V 200 A
17 | mtamaweaindu, AmsuduAlianaues 2uns 185 R 6 11020420501
CABLE LUG, COMPRESSION TYPE, FOR Cu CABLE 185 mm®
] .
INANFUSIMN 2UTA 125x65x6 U, E17 180 .
18 L 4 1
STEEL CHANNEL, 125x65x6 mm 180 mm LONG 010000200
4 " O [ - [
19 [HuAan M 12 un. AmSunasaugendananun - 2uNR 100 . 4 |1010230014
U—BOLT, M 12 mm, FOR RIGID STEEL CONDUIT, SIZE 100 mm
0 | MOTBURWHUINANUA (RSC) BUTR 100 UN. L7 3,000 . Nan. 770 3 | 1080050003
RIGID STEEL CONDUIT (RSC), SIZE 100 mm, 3,000 mm LONG, TIS 770
ADINNASE UG UULHAN 1 v - | ANy
HIBUTAFTFIUURZATINUABANE) AN WWWQ’J‘UQN.ﬂ’m ANUNIABLLY ............
Y- | T . ALY - - -
Wiu . IS A T 22 1R SSEbuat i, 108,259
Nﬂ’]‘i']'a... .................................. 4/ o IR v
£ R weuf
L S A ARUBUATARAY S:UUAMUIBUSIEN =
ngmuwm ..... i ke e GAU. s
: lgunsaunany , _
v‘gfﬁmumsr]m: Tt ! WAL T
HWIHNNSHN ik -
SDIYRINFINIUNY RISER POLE LOW VOLTAGE UNDERGROUND CABLE WuuAzfl SA1-015/53015
WRzARIUTSEYULWAA
b WITH PROTECTIVE DEVICE

WWUT.4 29997095 URY
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ASSEMBLY  NO. 2
W Uy ian

BILL OF MATERIAL
ARV SWA=DUA WU dquani
ITEM DESCRIPTION REQ'D| MAT. NO.

o1 |mamAnias so° AMSunasauAny WUMONUN JUNA 100 U,
90 ELBOW FOR RIGID STEEL CONDUIT SIZE 100 mm

2 1080050103

22 | 20RAINRYT AMMSUNDSAUANY WUINGVUN 2UR 100 WY,
COUPLING FOR RIGID STEEL CONDUIT SIZE 100 mm

2 1080050203

23

ABAINAUINANBUINNSG AMSUNASALANL WUTINGNUN 2UTR 100 U3
SERVICE ENTRANCE FOR RIGID STEEL CONDUIT SIZE 100 mm

N 1080050403

s | AMWNAUAINNQUIUUAR=URINUBNTAE 1x50 R.uMLQUAN. 11 A5 6)
CABLE, POWER PVC—INSULATER & JACKETED, 1x50 mm?(TIS 11 TABLE 6)

*| 1010100004

o5 | MANAUTNAILUNANAROUNOMAL BUTRIALNTUAUEARNY 16 3l 877 3,000 M.
GROUND ROD, COPPER-COVERED STEEL, 616 mm, 3,000 mm LONG

1 1010220007

4 ~ 4 - 0 [ o O "
26 NS1IALARNUAIMSUNESBHAUHEINANUT JUIR 100 HNAUAUNDIAIZUIA 50 ﬂ.lJlJ.z 1
GROUND CLAMP CONNECTOR FOR RIGID STEEL CONDUIT SIZE 100 mm, Cu 50 mm

1010230013

27 na PVC

- v [
WA 3uUR» DIA. 20x2,500 Uil Wiauqun‘imﬂﬂ
CONDUIT,PVC RIGID,DIA.20x2,500 mm.,COMP.WITH FIXING ACCESS.

1 | 1080040001

08 | WRBANBAUAUNANAULUUEDNATEAINNSOY
EXOTHERMIC WELDING POINT BETWEEN GROUND WIRE AND GROUND ROD

o - Y o
ﬁ"lﬂ‘iUﬂ"l‘iﬂﬁﬂdﬂ"lUﬂU‘lﬂﬂUU
FOR STREET LIGHTING INSTALLATION

o9 | RAANRET M 16x350 M.
BOLT, MACHINE M 16x350 mm

1 1010110205

10 UNIUANALILUY 52x52x4.5 N § 918 WU, ¥an. 258
WASHER, SQUARE, FLAT, 52x52x45 mm, HOLE. 818 mm, TIS 258

1 1010180100

31 ﬂ"lUﬂﬂ‘iaﬂ ﬂ"l'ﬂ"’aUﬂﬂ‘iﬂﬂlﬁdW\llUU 3 (WUU53-2) Wan.227
CLEVIS FLAT STEEL 4 1/4" FOR INSULATOR EEI-NEMA CLASS 53-2 TS. 227

1 1030130100

32 | ANTBNUSIHMUY 2 (WUU53-2) Han.227
INSULATOR, SPOOL, TYPE B (CLASS 53-2) TIS. 227

1 1030030000

T v 7 v
fUANASS 480 1IAR 5 Mauda

— ANAfNURANUNNUEUZaINLAURTiAn LAY 5 Tanu

- ﬁﬂﬁmz‘lu‘iqs‘nﬁﬂmnmﬁnuduwu”ﬂﬁﬁaundﬂ 2w
zluamﬁlmnmﬁluﬂua sWuBHnvaY 2 Ju muﬂwuaﬂan'a’
ﬁLmzlunmuuanmnqswﬂﬂwamﬂmaﬁnﬂanssmsmn
Insaumdn s:dunnsUaiy P34

33 1 |1040000300
SURGE ARRESTER 480 V, 5 kA
AaULUARDSNUANRNER=ATLTE 25-35 AL.uL. 1
3% | conNECTOR, DEAD END.AI 25-35 mm' 1020310000
15 | MU 3B 1779 18 U (NIUSEIN 2 U, FiagR) don. 386 4 ¥ | 1020180001
PVC TAPE 19 mm WIDE(2 m LONG PER POINT) Tis 386 m
NULINR NOTES
_— —

5 OHMS

—THE EARTH ELECTRODE RESISTANCE SHALL NOT EXCEED

—THE L.T. DISTRIBUTION CABINET SHALL BE MADE OF
STEEL NOT BE LESS THAN 2 mm THICK, ELECTRO
GALVANIZED, MIN. 2 LAYERS SPRAYED WITH OUTDOOR
GRAY EPOXY POWDER BY ELECTROSTATIC PROCESS, FOR
THE DEGREES OF PROTECTION ACCORDING CLASS IP 34.

NINASE T LLLANA v o - THAUUUY e
raiqumnsgquu.asnmum:aaﬁu ﬂqﬁ\lwwqﬂ?'uquﬂ’]ﬂ AAUNUALLUY <. oeeeen e
T L %7 016 2RH3spuasacui. 1.8.0.2553
HAns1a WG <’Z/.,\§ ..... LSS

H et e e, (] WW&U‘#

4Aans.. . s v oy [ - T R
Famnuan S @/ euauAdAlARY :i:uu'humuusqm SEdy. -
NB']U'JUﬂ"I‘iﬂEN.. > ( flgunsauyasnu WS L e
wmmum'im A vl

'imy"nnﬁ'ﬂﬁmwy
LUR=WRIUNS:UDLWHA

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

RISER POLE LOW VOLTAGE UNDERGROUND CABLE
WITH PROTECTIVE DEVICE

WULAZT SA1-015/53015

Co . .
UWWUNS, 30991U7U 5. LW
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125x65x6 NU.
‘i']}_lﬂz(.ﬁf_lﬂ C CHANNEL STEEL
DETAIL -'Ll':__—_ﬁl“{"_ 125x65x6 mm
— b ] f=—
16 16

hat
ﬁ i
|
|
|
"‘\ !
%
|
I
?
L
8
=%

S 3
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SUiR  g_g MAT.NO.
SECTION
N2INIMS§IUSEUDINAN \1 v o - TunuLuy
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v — T - ” o LA - o -
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ASSEMBLY  NO. 421
UnyBidn
BILL OF MATERIAL
. v o - . o K
ANGUT SHR=BUA M| TAALRDTN
ITEM DESCRIPTION REQ'D| MAT. NO.
1 [@Rauniaena 1430 wEaiudURoE 9.8 U.) 1 | 1000010013
CONCRETE POLE, 14.30 m LONG(BEHEAD A POLE)
o |AAMNABQ M 16x350 WA 6 |1010110205
BOLT, MACHINE M 16x350 mm
5 | RANNADT M 16x400 UN. 2 | 1010110208
BOLT, MACHINE M 16x400 mm
4 | WNIUAMRENLUY 52x52x4.5 W), 5 @ 18 NN, Nan.258 8 |1010180100
WASHER, SQUARE FLAT 52x52x4.5 mm HOLE & 18 mm TIS 258
- - - - - - ' v - - i
Aua=aiuduyfnRu g iadaunuuneuIy #3d 750 AN 75 2R IAFLA
5 |2U1A 95 AN, NaN. 293 ANULNIRINRDINIG o 1020070004
CABLE, Al, COMPACT STRANDED, PVC—INSULATED, 750 V. 75 C\, 95 mm' TIS.293
LENGTH AS REQURIED m
AUATAAAUNAMAT B3 0.6/1 1AT 1x185 R n‘iaﬂflumLua"lmunamﬂmuomu 1020040306
6 | W WRanuan W37 750 TN 1x185 A, AN, 11 RIS 6 ANUBIIRNADINIS 4 or
UNDERGROUND CABLE CV, 0.6/1 kV 1x185 mm' OR UNDERGROUND CABLE PVC 1020080014
INSULATED & JACKETED, 750 V 1x185 mm TIS. 11 TABLE 6 LENGTH AS REQURIED m
o " o -
;| W3R 4x200 AL (4x8”) WUUNASEY ) 1 | 1030130002
RACK, SECONDARY, MEDIUM PRESSED STEEL 4x200 mm.(4x8") EXT. BACK
g | ANTDAUSWWUY 3 UUU53-2) UBN.227 4 |1030030000
INSULATOR, SPOOL, TYPE B (CLASS 53-2) TIS. 227
P 7 7 7
o |fusniAsq 480Taam s flauaan s | 1040000300
SURGE ARRESTER 480 V. 5 kA
naummmaﬁdu&muuumaa ﬁ'mﬁummma-amuuu 95 RAL.NN. FIWULANDIUR
1o |50 B-Hu. Y50 W3 AOULUARAS 2 F4n d’msumum'm-amuuu 95 R.UN. ALULLA 1020230003
NDAWAL 50 A.NN. 1 1020300303
CONNECTOR, COMPRESSION,H—TYPE,MAIN Al 95 mm, TAP Cu 50 mm OR CONNECTOR,
PARALLEL GROOVE, DOUBLE BOLT, MAIN Al 95 mm, TAP Cu 50 mm'
‘ - - - -
AAULUARESETATL LUY 0 AMSUABLUIUNDWAY 2UTA 95-185 AU, TUATL-
uuna=aillan 95-120 A.UN.M5D WA ADULUARADS 3 AAN AMSUALLZIMAUA 1020320007
1 lgs maa. @pusna=aiviisy 95 Al 4 or
COMPRESSION CONNECTOR H—TYPE, MAIN Cu 95—185 mme TAP Al 95-120 mm 1020300400
OR CONNECTOR, PARALLEL GROOVE,TRIPLE BOLT, MAIN Cu 185 mm: TAP Al 95 mm’
12 | AOMlUAWESENURNBANE=RT TN 95-120 LN + |1020310002
CONNECTOR DEAD END.AI 95-120 mm'
13 | ny W A1 18 N (VSN 2 Al ma'aﬂ) uan. 386 24 ¥ 1 1020180001
PVC TAPE 19 mm WIDE(2 m LONG PER POINT)' TiS 386
14 man‘gﬂﬁ’nﬂq BUNR 125x65x6 NN, BT 180 Wil 4 | 1010000200
STEEL CHANNEL, 125x65x6 mm 180 mm LONG
; — —
15 qfluan M 12 33N, AMNSUNISAUABRTINANUI  JUIR 100 N, ¢ 1010230014
U—BOLT, M 12 mm, FOR RIGID STEEL CONDUIT, SIZE 100 mm
ABANTASFIUTEULLHAN \1 v oo - AN
HOUNIASE A=A THUADR S A1S WW']N']UIJJJJ]'TH QUMY .o

BHWMASITUN, 1 5.0, 2553

URzARUNSzUUL AN
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nMSUS=NaULRBH 7 4921
ASSEMBLY  NO.
UeydIan
BILL OF MATERIAL
AU SHA=3uR R aguasdi
ITEM DESCRIPTION REQD| MAT. NO.
16 | NOSOUANUNEANANUA (RSC) BUTA 100 U BT 3,000 U, Man. 770 s | 1080050003

RIGID STEEL CONDUIT {RSC), SIZE 100 mm, 3,000 mm LONG, TIS 770

17 [ namdnlay g0 AmSunasapdny wmanun auna 100 Nl
90 ELBOW FOR RIGID STEEL CONDUIT SIZE 100 mm

2 1080050103

18 | 19RAINALT AMTUNDSANAY WEIMENUN BUA 100 N 3. | 1080050203
COUPLING FOR RIGID STEEL CONDUIT SIZE 100 mm :

19 VIREN1AENANEUANNG AMSUNaSEIANY WIMOVUN BUNA 100 L. 1 | 1080050403
SERVICE ENTRANCE FOR RIGID STEEL CONDUIT SIZE 100 mm

20 | ATUNDUAMUAUIMAURINUBNATE 1x50 ALUN.HN. 11 ATITWI 6) 14 %] 1010100004
CABLE, POWER PVC—INSULATER & JACKETED, 1x50 mm?(TiS 11 TABLE 6) m

21 | MANRUNATLIMANIARIUNDILAY BUNARUATUANENATY 16 AN, 817 3,000 AN 1 (1010220007

GROUND ROD COPPER— COVERED STEEL. #16 mm, 3,000 mm LONG

22 NSTIAARNUATMSUNSAUANLWITMANUA 3R 10038, AURNEMDUAILLR 50 A, un.| 1 [1010230013
GROUND CLAMP CONNECTOR FOR RIGID STEEL CONDUT SIZE 100 mm, Cu 50 mm'

T v [
N9 PVC WBIZUA DIA. 20x2,500 N, WIaUUNEA
CONDUIT,PVC RIGID,DIA.20x2,500 mm.,COMP.MTH FIXING ACCESS.

s | WWRERWAUAUNANAULULEANAIBAINGDY 1
EXOTHERMIC WELDING POINT BETWEEN GROUND WIRE AND GROUND ROD

23 1 1080040001

AmSunsirsadnugulwauy
FOR STREET LIGHTING INSTALLATION

25 dANNKRUT M 16x350 HU. 1 1010110205
BOLT, MACHINE M 16x350 mm

06 | WMIURAMABULUY 52x52x4.5 NN, § 918 WM. NN, 258
WASHER SQUARE, FLAT, 52x52x45 mm, HOLE. #18 mm, TIS 258

1 1010180100

27 ndugnsan AM3UINTONUSWWUY 8 (WU 53-2) uan. 227 1 11030130100
CLEWIS, FLAT STEEL 4 1/4" FOR INSULATOR EEI~NEMA CLASS 53-2 TIS. 227
08 | ANSENUSIENLLL B (WUU53-2) uDN.227 | 1030030000
INSULATOR, SPOOL, TYPE B (CLASS 53-2) TIS. 227
o - I3 ¢ d
b9 |fUsnAss 480Taan 5 flauany + 11040000300
SURGE ARRESTER 480 V, 5 kA :
AaUIARBSINUANEANsR= AT T 25-35 AN, ]
30 | CONNECTOR, DEAD_END.A 25-35 mm' 1020310000
5 | U Wi AT 19 . (BNIUSSIN 2 . ADR) uDN. 386 4 | 1020180001
PVC TAPE 19 mm WIDE(2 m LONG PER POINT)'TIS 386 m
MUBNR NOTES
- mmqumumumuammumunmunfﬂumu 5 TaMl  —THE EARTH ELECTRODE RESISTANCE SHALL NOT EXCEED
5 OHMS
- H 1
QUn‘imJJmnun'i Lmn:umunummmmmﬁnuaanu _OVER GURRENT PROTECTION DEVICES OF THE SOURCE
anslnrnnngluansla SIDE SHALL BE PROTECT THE CABLES IN THE CIRCUIT.
nmmmﬁg'\uﬁzuﬁlwﬁ'\ \1 ¥ o - TNULUY
[NIENIRTFTULRATNURDANE An% WW’]N’Ju.ﬂuﬂ’]ﬂ ANUNULALULY e
J v Q’:/ 2.2 §1n 2593 uasadui. 1 20,2553
2T - TR PRV 35 1 b
WMUVRR
WRUBwATAARY SsuudnunsusEn ”F‘lﬂ“-l ----- LCERPRYREPREPR
VRGN . e T
SDIHINTIFINIUNY WULLRET SAT=015/53014
UREWRIUNSEUUTHAN RISER POLE LOW VOLTAGE UNDERGROUND CABLE ,
....... TN WNUTN. 4, 28991UU.4. WY
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meUscnoLL el
s 7405
ASSEMBLY  NO.
pulyiet]
BILL OF MATERIAL
ol FRIE T &M REQD | et
ITEM DESCRIPTION n/al1/B|R/C| MAT. NO.
WEA 4x200 L uuUviolu (e 1)
1 1] 2] 1| 03130002
RACK, SECONDARY, MEDIUM PRESSED STEEL 4x200 mm EXTENDED BACK (SEE NOTE 1)
2 | PREALSYN WBN227 WUU U (WUU 63-2) (VW] ) 4| 8| 4| 03030000
INSULATOR, SPOOL TYPE, L.T., TIS 227 TYPE B (CLASS 53-2) (SEE NOTE 1)
L
AOWARBR IS ERsg it 95-120 AL
3 | CONNECTOR,DEAD END, AL, SIZE 95-120 mm' A 02310002
L]
AoULASESTIATLMILLARY S TVSLEELUUYIDMAYIN R 95-85 AL ffU
A denerpsgfisy 95-20 AL . | a| 4| 02320007
CONNECTOR, COMPRESSION, H—TYPE, MAIN CU 95-185 mm: TAP AL
95-120 mm?
L[4
rowuARSSTIATMLLLADY S viusauurewseruR 95-85 Rans fiu
5 MMV 50-95 AIBL 1 1 1 02320008
CONNECTOR, COMPRESSION, H—TYPE, MAIN CU 95-185 mm: TAP CU
50-95 mm?*

6 |MPNBT 250-500 T 2.5-5.0 Rleue
SURGE ARRESTER 250-500 V, 2.5-5.0 kA

A DB RN TMAR RemEnT 1x50 AL (uenm ARl B)

3 3 3 04000300

7 | FasmERBMS | A 52080009
CABLE, POWER PVC—INSULATED & JACKETED, 1x50 mm (TIS 11 TABLE 6) [ ™| ™[ ™
LENGTH AS REQUIRED

L L 3
gwada bRunaum ¥ 06/1 W 15185 R ¥ie ﬁmmn\np
prmunLeg Ronuen®i 750 [en 1x B85 AsL @enn B)

g | ATIETIIADIMS | | .| 02040306
CABLE, UNDERGROUND CV, 0.6/1 kV 1x185 mm OR CABLE, POWER, m[ mf m| 02080014
PVC—INSULATED & JACKETED, 750 V.1x185 mm, TIS.11 TABLE 6, LENGTH
AS REQUIRED

» . - v L 3 v
PVC T MY 19 3L (BT 2 A REPR) WBNn 385 | |

9 02180001-2
PVC TAPE, 19 mm WIDE (2 m LONG PER POINT), TIS 386 Roll| Rollf Roll
sty yﬁwiawm (RSC) TWW 100 . &3 3,000 84 VB 770

TIPS
10 S 08050003

CONDUIT, STEEL, RIGID (RSC), SIZE 100 mm, 3,000 mm LONG, TIS.770,
QUANTITY AS REQUIRED

i | Heematnsnnfims dnvdimeserseonemunue 10 L
HEAD, SERVICE ENTRANCE, FOR RIGID STEEL CONDUIT SIZE 100 mm

1 1 1 08050403

12 | nevinlay o0 Amdumesesrelovevuu 1O a8 21 21 2| ososo103
CONDUIT FITTING, ELBOW, RIGID, FOR RIGID STEEL CONDUIT SIZE 100 mm
i3 | TERENED AwimESersERTYEYLTINA 10 AL 4| a| s 08050203
COUPLING, FOR RIGID STEEL CONDUIT SIZE 100 mm
1o | TOFBLD 2UW 020x2,500-4,000 a3 wEN2E SnTIARRBNS 08040001 -2
CONDUIT, PVC, RIGID, 20x2,500-4,000 mm, TS.216, QUANTITY AS REQUIRED
15 | shfviinendonsd dmiumedorseeifonevumTug 10 aa v el 1] osososos
GALVANIZED STEEL CAP, FOR RIGID STEEL CONDUIT SIZE 100 mm
v ' (7
nEvRsgIusTUL Twwh - Towmuyy
e ANS LN UATANA o
Y ' 2549
LT RS AT v Wenusfiudl 0, SR, 2549,
uﬂﬁﬂ"'(j\ ___ goms ... TS T |
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Y mﬂmza twalanfunrerders UWETHM. e T
-m\ﬁmﬁm{wmz L.T. UNDERGROUND CABLE SYSTEM INSTALLATION  [wuLkeufl, SA1-015/49013,
w2l . \
FOR CONNECTING AT BUILDING i 5. 1Ty 6. wons
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masrnauaud

NOTES

7405
ASSEMBLY  NO.
pu3Tipll
BILL OF MATERIAL
ot TraabR M REQD | Femaufl
ITEM DESCRIPTION welr/c| MAT. No.
0 >
16 | EMMARRALY M10x127 amL wiBmYrURRMamhrR dmiuReYTT 01170003
BOLT, EXPANSION, M10x127 mm, WITH ROUND WASHER AND NUT, QUANTITY AS REQUIRED SET SE
17 | o6 M 16x170 L uuAIREIMS 01110201
BOLT, MACHINE, M16x170 mm, QUANTITY AS REQUIRED
[ d L [
yinATEUYBWUR
18 | MTEERATIEIE TUWATUNMUGUENTY B L 477 300 WS 1 1 1| 01220007
GROUND ROD, COPPER COVERED STEEL, #16 mm, 3.00 m LONG
v
wlimbssffoveseusy (PmBnUssfiUABN TU 40x6x1,000 a8L)
19 AU IUIRBIMS 01200002
BRACE, FLAT FOR CONDUIT (MADE OF FLAT BRACE FOR CROSSARM
SIZE_40x6x1,000 mm), QUANTITY AS REQUIRED
[d - v
20 | ANFUSIOUIINR 100x50x5 AL AuuAmIRBnTS 01000100-6
STEEL CHANNEL, 100x50x5 mm, QUANTITY AS REQUIRED 01020000~ 2
o1 |WHWVEN TUR 40x110x5 Ak 1] 1| 01030008
PLATE, STEEL, 40x110x5 mm
O 0 1 4 »
0y | PPEEmANAMNEN wunTsuererasou 111 01220103
EXOTHERMIC WELDING POINT BETWEEN GROUND WIRE AND STEEL PLATE
0 [ [ L 4
o3 | WeEEtAUfUMTSEoR wwndsumrrTasou 1l 1| 01220102
EXOTHERMIC WELDING POINT BETWEEN GROUND WIRE AND GROUND ROD
T [3
iutirdame®itude (e emergfifitaaun 1x0 W em 450 A
TBREMS
24 |8 02200000
STRAP TO FIX PVC CONDUIT (MADE OF ARMOUR TAPE 1x10 mm, 450 mm LONG)
QUANTITY AS REQUIRED i
VAU
'Y ' v v " v
1 Iwisppionameen wndmwmin laSmBafoaeu

2. Twesmudurmaesfiingssadusai TouldaresdhuawiBugaint Tuyppnesseamin
usesadoufnntrders  uasrEIEIYIMR TR ERuusRTRReE P 5 Tov

3. IvifaresParsanes viedmiwseufne (mulug S 1 9 mdsuemiftmsad lfomeen
saDa bhuusoin - TrsrumiofRediog Inegrm e umvgruesiue® 500 aaL wasn LT e
luniaenn B0 2

1. THESE ITEM CAN BE OMITTED IF THEM HAVE BEEN INSTALLED .
2. ALL CONSTRUCTING FOR CONNECTING OF L.T. UG CABLE AT BUILDING, SECONDARY NEUTRAL AND GROUND
LEAD OF THE L.T. LIGHTNING ARRESTER SHALL BE GROUNDED TOGETHER AT ONE POINT AND THE EARTH

ELECTRODE RESISTANCE SHALL NOT EXCEED 5 OHMS .

3. THE CIRCUIT BREAKER OR SWITCH WITH FUSE (IN THE CABINET) SHALL BE INSTALLED IN CASE OF SECONDARY
MAIN HAS CURRENT RATINGS LESS THAN THE L.T. UG CABLE. THE POSITION OF THE CABINET IS 500 mm
LOWER THAN FROM THE BOTTOM OF SUNSHADE AND 150 mm FROM THE EDGE OF THE BUILDING .
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NO.
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BILL OF MATERIAL

WUN
ITEM

SNHRADUA
DESCRIPTION

{7
REQD

AR
MAT. NO.

v 4 v ' Pl - ‘ -« ' -
AUSSUATNRILUNUUNINNSGD unul'ﬂaﬂmulﬂuﬂuu UM 320x740x1,450 Uil
METER CABINET, STEEL SHEET OR STAINLESS STEEL SHEET, SIZE 320x740x1,450 mm

1 —_—

swaaunsmaﬁuman BUIR 920x1,060x930 3. (uuun 1) Y52 uA
620x1 B40x930 WN. (LUUY 2)

FOUNDATION, REINFORCED CONCRETE, SIZE 920x1,060x330 mm (TYPE 1) OR
SIZE €20x1,840x930 mm (TYPE 2)

HDAUDROUNSALASINAN 2UNR  600x900x80 3.
COVER, REINFORCED CONCRETE, SIZE 600x900x80 mm

Use mmumas PUTR 700x1,370x20 . wsauaamumaammuwmﬂmrﬂanu
Ao 2AALBALNATWEN (3NN 4 ZR) WSANZAUTUNULA=ATNIUNYU
DOOR, METER CABINET, SIZE 700x1,370x20 mm. COMPL.WITH ACRYLIC WINDOW
FILLED WATH RUBBER SEAL (4 SETS). HINGE AND HANDLE

’)nfvla”]’)ﬁlllma‘: 3 WMa 4 d10 2207380 1’)’&‘/\ nARNS: uﬂmmaqmi
ME TER WATTHOUR 3- PHASE 4- WIRE 220/380 V, RATED CURRENT AS REQUIRED

1060000107
1060000108

uUusaﬁummaﬁ nnummﬁuusauum BUNR 20x30x2 BU.
METER PLATE, SURFACE FINISHED SIZE 20x30x2 cm

1060100003

LLU‘U%DQSUHLH% nnumw'usuuswum WA 30x85x2 Bu.
METER PLATE, SURFACE FINISHED, SIZE 30x85x2 cm

1060100024

RANNAUILANENTILIUTUAT MSx50 . WSDUUNIUNAN 2 Su
BOLT, MACHINE, STAINLESS STEEL, MS5xS0 mm, COMPLWITH 2 ROUND WASHERS

20

AZNNALITANENTLATUATI M10x100 HY. WSBUUNIUNAY 2 Su
BOLT, MACHINE, STAINLESS STEEL, M10x100 mm, COMPLWITH 2 ROUND WASHERS

10

o - - P 4 ¥ hd o - -
RKANNFUINDANRDY M 6x45 UU. (XU x1%17)) WSRUNUNAY 2 Fu umuau3a 1 Ju
BOLT, MACHINE [BRASS, M 6x45 3. (%'x 1), COMPLWITH 2 ROUND WASHERS, A LOCK_WASHER

1

Avadalrdunauas 33 0,671 183 1 unu nsa mummanmuamumuouw
UASLURDNUDNWAT 750 LIaN (HON.11 RNSN9N B) BUNALREAINUHNNNURDINNG
CABLE, UNDERGROUND CV, 0.6/1 kV SINGLE CORE OR CABLE, POWER PVC —
INSULATED & JACKETED, 750 V, (TIS 11 TABLE 6). SIZE AND LENGTH AS REQUIRED

1020040301
1020040310
1020080006
1020080009

ER S

ﬂ"lUlﬂlﬂﬂﬂQdLlﬂQﬂNﬁ')ﬂQU?Wﬁ Wasnuanwig 750 :hsm 1x35 R.UU. (UaN.1
ANSIIN B) ATNULNWIURDINTG

CABLE, POWER PVC—INSULATED & JACKETED,

1x35 mm (TIS 11 TABLE 6)
LENGTH AS REQUIRED

1020080008

3r

13

Unousafiow - dumse Sz 1j'lﬂm L@NARMUNR AL BN Y
(FadnusuasAyAnuAG UL ANRDY)
DANGEROUS, LOW VOLTAGE, WARNING SIGN (BLACK LETTER AND SYMBOL ON YELLOW SURFACE)
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SEAL RUBBER
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3F

Y\mumm:ﬂ;ﬂw
CUSTOMER NUMBER

AURINANUUY 812 15-20 WU, # 1.00 UM, HAN.N3
NAIL, ROUND MILD STEEL WIRE, 15-20 mm LONG, ® 1.00 mm TIS.113

30

WBudASAAY (INABAMBRTTLUUUY 1x10 HA.) BIIG==USUHW 10-20 B,
CABLE STRAP (MADE OF ARMOUR TAPE 1x10 mm), APPROX. 10-20 cm INTERVALS

42 1020200000
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SECONDARY CONNECTOR, SUBMERSIBLE, 3-WAY TYPE, FOR UG. CABLE 185 mm 2MAX.
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SECONDARY CONNECTOR, SUBMERSIBLE, 6-WAY TYPE, FOR UG. CABLE 185 mm MAX.
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20 | PSMRGoRtnAuNAAROUNOLAS DUNALAUNTUANENAT 16 JY. 817 2.40-3.00 W,
GROUND ROD, COPPER COVERED STEEL, #16 mm, 2.40-3.00 m LONG
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1.

S.

NOTES

THE METER CABINET CAN BE INSTALLED AT THE FENCE
WALL, THE FENCE POLE BUILT-IN OR THE BUILDING POLE
BUILT-IN OF CUSTOMER RESIDENCE . THE HEIGHT OF
METER CABINET FOUNDATION ARE AS FOLLOWS :

1.1 AT THE FENCE OF CUSTOMER RESIDENCE, THE HEIGHT
IS 200 mm .

1.2 THE FENCE POLE BUILT-IN OR THE BUILDING POLE
BUILT-IN OF CUSTOMER RESIDENCE (TYPE AND
INTERVAL DISTANCES SHALL BE KEEP AS SPECIFIED
IN THE DRAWING WITHOUT THE METER CABINET WALL,
THE HEIGHT IS 400 mm .

TO AVOID THE FLOOD PROBLEM, THE HEIGHT OF METER

CABINET CAN BE APPROPRIATELY INCREASED .

. SUBMERSIBLE SECONDARY CONNECTORS SHALL HAVE CURRENT

RATING EQUAL THE L.V. UNDERGROUND FEEDER CABLE OR
SERVICE CABLE AND CABLES CAN BE REMOVED ALL THE TIME .

. EACH OUTGOING CABLE FROM THE METER MUST BE

INSTALLED THE CIRCUIT BREAKER (OUTSIDE AND CLOSE

TO METER CABINET) TO PROTECT THE L.V. MAIN CABLE OF
CUSTOMER . THE STANDARD FOR TESTING, SHORT CIRCUIT
CURRENT RATING, SIZE OF CIRCUIT BREAKER AND MAIN
CONDUCTORS ACCORDING TO DWG.NO. SA2-015/46015

(ASSEMBLY NO. 0540A) .

. CONNECTION AT CIRCUIT BREAKER MAY BE USE TERMINAL

LUGS OR DIRECTLY CONNECTED TERMINAL ACCORDING TO
THE APPROPRIATE USE AND TIGHT CONNECTION .

THE MATERIALS FOR METER CABINET AND METER CABINET
DOOR SEE DWG.NO.SA1-015/51001 (ASSEMBLY NO.5163)
FOR CONSIDERATION . IN LIGHT POLLUTED AREAS USE THE
STEEL SHEET WHICH IS NOT LESS THAN 2.0 mm THICK,
ELECTRO GALVANIZED, MIN. 2 LAYERS SPRAYED WITH
OUTDdOR GRAY EPOXY POWDER BY ELECTROSTATIC
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ANOTHER POLLUTED AREAS USE STAINLESS STEEL SHEET
WHICH IS NOT LESS THAN 2.0 mm THICK, FOR THE DEGREES
OF PROTECTION ACCORDING TO TIS 513, CLASS P 44 .

. HINGES SHALL BE PIN TYPE WHICH CAN EXTRUDE THE

DOOR FROM THE METER CABINET FRAME . THE HANDLE WITH
WATERPROOF KEY LOCK AND MASTER KEY SHALL BE USED .

. THE M10x100 mm BOLTS (ITEM 9) SHALL BE IMMERSED

IN CONCRETE WHILE THE CONCRETE FOUNDATION (ITEM 2)
IS CASTING .

. AT THE END OF ALL CONDUITS IN REINFORCED CONCRETE

FOUNDATION SHALL BE SMOOTH, 45 DEGREE SHAPE,
TO PROTECT THE CABLES WHILE ARE PULLED . THE END

OF ALL CONDUITS IN REINFORCED CONCRETE AND EDGES
Of COVER SHALL BE FILLED WITH THE APPROPRIABLE
MATERIAL TO PROTECT THE WATER .

X

. THE SIDE OF HOLE POSITION OF CUSTOMER L.V. MAIN CABLE

CONDUIT CAN BE CHANGED (NO PREFER FOR THE FRONT OF
METER SIDE), ALL DISTANCES OF CUSTOMER L.V. MAIN CABLE
CONDUIT SHALL BE USED AS SPECIFIED IN THE DRAWING .
IN CASE OF THE ROUTE OF L.V. UNDERGROUND FEEDER
CABLE OR SERWVICE CABLE CONDUIT IS LAIED FAR FROM
THE FENCE, 90 CONDUIT ( STRAIGHT CONDUIT MAY BE
ADDED) CAN BE SUBSTITUTED AT THE FRONT OF METER
SIDE . THE DISTANCE OF HOLE CENTER POINTS SHALL BE
250 mm AND SIZE OF HOLES ARE D+2 mm .

FOR HARMONIZING WITH THE ENVIRONMENT, THE METER
CABINET CAN BE PAINTED WITH THE OUTDOOR OIL COLOUR .

THE INSULATION RESISTANCE OF CABLES SHALL NOT BE
LESS THAN 0.5 MEGAOHMS WHEN MEASURE BETWEEN
CONDUCTORS AND ALL SERWVICES OF METER CABINET .
PHASE MARKERS, CIRCUIT MARKERS, ETC., SHALL BE
PERMANENTLY MADE FOR EASY MAINTENANCE .

. 3 SETS FAULT INDICATOR SHOULD BE ADDITIONALLY

INSTALLED AT THE L.V. UNDERGROUND FEEDER CABLE
OR SERVICE CABLE TO ISOLATE THE FAULT AREA SWIFTLY,
BY INSTALLATION THE SENSOR IN FRONT OF THE
CONNECTOR IN EACH PHASE AND THE SIGNAL DEWVICE
SHALL BE INSTALLED AT THE METER CABINET DOOR

AS SPECIFIED IN PAGE NO.7 .
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NOTES

*
THE METER CABINET CAN BE INSTALLED AT THE FENCE

WALL, THE FENCE POLE BUILT-IN OR THE BUILDING POLE
BUILT-IN OF CUSTOMER RESIDENCE . THE HEIGHT OF
METER CABINET FOUNDATION ARE AS FOLLOWS :

1.1 AT THE FENCE OF CUSTOMER RESIDENCE, THE HEICHT
IS 200 mm .

1.2 THE FENCE POLE BUILT-IN OR THE BUILDING POLE
BUILT-IN OF CUSTOMER RESIDENCE (TYPE AND
INTERVAL DISTANCES SHALL BE KEEP AS SPECIFIED
IN THE DRAWING WITHOUT THE METER CABINET WALL,
THE HEIGHT IS 400 mm .

TO AVOID THE FLOOD PROBLEM, THE HEIGHT OF METER

CABINET CAN BE APPROPRIATELY INCREASED .

. SUBMERSIBLE SECONDARY CONNECTORS SHALL HAVE CURRENT

RATING EQUAL THE L.V. UNDERGROUND FEEDER CABLE OR
SERVICE CABLE AND CABLES CAN BE REMOVED ALL THE TIME .

. EACH OUTGOING CABLE FROM THE METER MUST BE

INSTALLED THE CIRCUIT BREAKER (OUTSIDE AND CLOSE

TO METER CABINET) TO PROTECT THE L.V. MAIN CABLE OF
CUSTOMER . THE STANDARD FOR TESTING, SHORT CIRCUIT
CURRENT RATING, SIZE OF CIRCUIT BREAKER AND MAIN
CONDUCTORS ACCORDING TO DWG.NO. SA2-015/46015

(ASSEMBLY NO. 0540A) .

. CONNECTION AT CIRCUIT BREAKER MAY BE USE TERMINAL

LUGS OR DIRECTLY CONNECTED TERMINAL ACCORDING TO
THE APPROPRIATE USE AND TIiGHT CONNECTION .

. THE MATERIALS FOR METER CABINET AND METER CABINET

DOOR SEE DWG.NO.SA1-015/51001 (ASSEMBLY NO.5163)
FOR CONSIDERATION . IN LIGHT POLLUTED AREAS USE THE
STEEL SHEET WHICH IS NOT LESS THAN 2.0 mm THICK,
ELECTRO GALVANIZED, MIN. 2 LAYERS SPRAYED WITH

mmsnﬂﬂwmaﬂmaa %u’lanaams&arﬁmaumn uas
mmaumuammunmm AU AmSuRunnduania:

OUTDOOR GRAY EPOXY POWDER BY ELECTROSTATIC
PROCESS AND APPROPRIATE TEMPERATURE BAKING . FOR
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7.

8.

9.

10.

1.

. HINGES SHALL BE PIN TYPE WHICH CAN EXTRUDE THE

NMSUS=NULALT

ASSEMBLY  NO. 7413

ANOTHER POLLUTED AREAS USE STAINLESS STEEL SHEET
WHICH IS NOT LESS THAN 2.0 mm THICK, FOR THE DEGREES
OF PROTECTION ACCORDING TO TIS 513, CLASS IP 44

DOOR FROM THE METER CABINET FRAME . THE HANDLE WITH
WATERPROOF KEY LOCK AND MASTER KEY SHALL BE USED
THE M10x100 mm BOLTS (ITEM 9) SHALL BE IMMERSED
IN CONCRETE WHILE THE CONCRETE FOUNDATION (ITEM 2)
IS CASTING .

AT THE END OF ALL CONDUITS IN REINFORCED CONCRETE
FOUNDATION SHALL BE SMOOTH, 45 DEGREE SHAPE,

TO PROTECT THE CABLES WHRILE ARE PULLED . THE END
OF ALL CONDUITS IN REINFORCED CONCRETE AND EDGES
OF COVER SHALL BE FILLED WITH THE APPROPRIABLE
MATERIAL TO PROTECT THE WATER .

THE SIDE OF HOLE POSITION OF CUSTOMER L.V. MAIN CABLE
CONDUIT CAN BE CHANGED (NO PREFER FOR THE FRONT OF
METER SIDE), ALL DISTANCES OF CUSTOMER L.V. MAIN CABLE
CONDUIT SHALL BE USED AS SPECIFIED IN THE DRAWING .
IN CASE OF THE ROUTE OF L.V. UNDERGROUND FEEDER
CABLE OR SERWVICE CABLE CONDUIT IS LAIED FAR FROM
THE FENCE. 90 CONDUIT ( STRAIGHT CONDUIT MAY BE
ADDED) CAN BE SUBSTITUTED AT THE FRONT OF METER
SIDE . THE DISTANCE OF HOLE CENTER POQINTS SHALL BE
250 mm AND SIZE OF HOLES ARE D+2 mm .

FOR HARMONIZING WITH THE ENVIRONMENT, THE METER
CABINET CAN BE PAINTED WITH THE OUTDOOR OIL COLOUR .

12. ﬁ"lﬂ’]"I!JFI’WT]"WQU’)UUOQH'\UMLUR wmas e 12. THE INSULATION RESISTANCE OF CABLES SHALL NOT BE
Fl'l\.ﬂﬂUN’)ﬂuLF\aﬁklﬂU‘iaU nawﬂ'ﬂuuaumﬁ LESS THAN 0.5 MEGAOHMS WHEN MEASURE BETWEEN
0.5 Lunclam.l CONDUCTORS AND ALL SERVICES Of METER CABINET .

13. msnaumu’lwmmu“lunaamqu'muanma 295 UWA: 13, PHASE MARKERS, CIRCUIT MARKERS, ETC., SHALL BE
By ﬂfwﬂu‘hwﬁam% mﬂmwnmwsmsasnm PERMANENTLY MADE FOR EASY MAINTENANCE .

14, mnnaqnﬁﬁlLunwumnﬂﬂaanaanwﬁﬁwﬁ'} W= 14, 3 SETS FAULT INDICATOR SHOULD BE ADDITIONALLY
Indass FAULT INDICATOR WadiufianuUounioany INSTALLED AT THE L.V. UNDERGROUND FEEDER CABLE
UﬁmsLmu:ﬂmuusqmmmu 1 ﬂs\cLﬂummssﬁ'J'a OR SERVICE CABLE TO ISOLATE THE FAULT AREA SWIFTLY,
wmqunummaaﬁaamﬁwwmuma u.ﬂmmﬂm BY INSTALLATION THE SENSOR IN FRONT OF THE
aUnsmummaunUa:sjaumas mum:uﬂuuwww 7 CONNECTOR IN EACH PHASE AND THE SIGNAL DEVICE

SHALL BE INSTALLED AT THE METER CABINET DOOR
AS SPECIFIED IN PAGE NO.7 .

15. 91as Lammsmsumanu.a muuauaaunsn Angy 15. DETAILS OF REINFORCEMENT AND CONCRETE MIXES FOR
TWADUNSALASUNAN  UR=NDAUDADUNGAASLINAN REINFORCED CONCRETE FOUNDATION AND REINFORCED
%’ngunumn’n IB4—A3 /51018 CONCRETE COVER, SEE DWG.NO. 1B4-A3/51018 .

16. "D” mmuﬁqt5udﬂuquﬁnaﬁqnﬁuumﬁa%auﬁﬁu 16. "D" MEANS THE OUTSIDE DIAMETER OF CONDUIT .
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No. RMIS-099/2557: LOW VOTAGE CIRCUIT BREAKER ENCLOSURE Page 1 of 5

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.

1 1040120400 set(s) | Low voltage circuit breaker enclosure, for installation of service line (SL) circuit
breaker up to 200 AT/250 AF, double door type, suitable for outdoor wall-mount
installation, see page 1 of 3 in Drawing No. SA4-015/57001, with:

Material for all enclosure :  steel sheet with not less than 1.5 mm in thickness

Surface finish . pre-treatment by zinc phosphate process and
powder-coated in texture RAL 7032

Degree of protection . IP 44 (according to IEC 60529), or better

Nominal dimensions:

- width : 350 to 450 mm

- height ;530 to 600 mm

- depth ;200 to 250 mm

The low voltage circuit breaker enclosure shall be completed with:

1. Rubber/gasket seal around rain gutter lip

2. Rain canopy against water and UV radiation

3. Internal mounting plate

4. Fixing earth stud

5. Bottom gland plate for cable incoming

6. Enclosure locking system

7. Other accessories according to manufacturer’s standard

2 1040120401 set(s) | Low voltage circuit breaker enclosure, for installation of service line (SL) circuit
breaker up to 200 AT/250 AF, double door type, suitable for outdoor wall-mount
installation, see page 1 of 3 in Drawing No. SA4-015/57001, with:

Material for all enclosure . stainless steel (#304) with not less than 1.5 mm
in thickness

Surface finish :  brushed

Degree of protection . IP 44 (according to IEC 60529), or better

Nominal dimensions:

- width : 350 to 450 mm

- height ;530 to 600 mm

- depth ;200 to 250 mm

I




PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No. RMIS-099/2557: LOW VOTAGE CIRCUIT BREAKER ENCLOSURE Page 2 of 5
C3 Schedule of detailed requirement
Invitation to Bid No.:
PEA
Item Material Quantity Description
No.
The low voltage circuit breaker enclosure shall be completed with:
1. Rubber/gasket seal around rain gutter lip
2. Rain canopy against water and UV radiation
3. Internal mounting plate
4. Fixing earth stud
5. Bottom gland plate for cable incoming
6. Enclosure locking system
7. Other accessories according to manufacturer’s standard
3 1040120402 set(s) | Low voltage circuit breaker enclosure, for installation of customer service line

Material for all enclosure

Surface finish

Degree of protection

A o R

with:

powder-coated in texture RAL 7032
IP 44 (according to IEC 60529), or better

Nominal dimensions:

- width ;450 to 650 mm
- height ;730 to 850 mm
- depth ;250 to 300 mm

The low voltage circuit breaker enclosure shall be completed with:

1.

Rubber/gasket seal around rain gutter lip
Rain canopy against water and UV radiation
Internal mounting plate

Fixing earth stud

Bottom gland plate for cable incoming
Enclosure locking system

Other accessories according to manufacturer’s standard

(CSL) circuit breaker up to 300 AT/400 AF, double door type, suitable for
outdoor wall-mount installation, see page 2 of 3 in Drawing No. SA4-015/57001,

steel sheet with not less than 1.5 mm in thickness

pre-treatment by zinc phosphate process and
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No. RMIS-099/2557: LOW VOTAGE CIRCUIT BREAKER ENCLOSURE Page 3 of 5

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.

4 1040120403 set(s) | Low voltage circuit breaker enclosure, for installation of customer service line
(CSL) circuit breaker up to 300 AT/400 AF, double door type, suitable for
outdoor wall-mount installation, see page 2 of 3 in Drawing No. SA4-015/57001,
with:

Material for all enclosure . stainless steel (#304) with not less than 1.5 mm
in thickness

Surface finish :  brushed

Degree of protection . IP 44 (according to IEC 60529), or better

Nominal dimensions:

- width ;450 to 650 mm

- height ;730 to 850 mm

- depth ;250 to 300 mm

The low voltage circuit breaker enclosure shall be completed with:

1. Rubber/gasket seal around rain gutter lip

2. Rain canopy against water and UV radiation

3. Internal mounting plate

4. Fixing earth stud

5. Bottom gland plate for cable incoming

6. Enclosure locking system

7. Other accessories according to manufacturer’s standard

5 1040120404 set(s) | Low voltage circuit breaker enclosure, for installation of riser low (RL) circuit
breaker up to 300 AT/400 AF, double door type, suitable for outdoor installation
on concrete pole under transformer platform, see page 3 of 3 in Drawing No.
SA4-015/57001, with:

Material for all enclosure . steel sheet with not less than 1.5 mm in thickness

Surface finish . pre-treatment by zinc phosphate process and
powder-coated in texture RAL 7032

Degree of protection . IP 44 (according to IEC 60529), or better

Nominal dimensions:

- width ;700 to 850 mm

- height : 830to 1,200 mm

- depth ;250 to 300 mm
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No. RMIS-099/2557: LOW VOTAGE CIRCUIT BREAKER ENCLOSURE Page 4 of 5

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description

No.
The low voltage circuit breaker enclosure shall be completed with:
1. Rubber/gasket seal around rain gutter lip
2. Rain canopy against water and UV radiation
3. Internal mounting plate
4. Fixing earth stud
5. Bottom gland plate for cable incoming
6. Enclosure locking system
7. Other accessories according to manufacturer’s standard

6 1040120405 pe(s) | Low voltage circuit breaker enclosure, for installation of riser low (RL) circuit

breaker up to 300 AT/400 AF, double door type, suitable for outdoor installation
on concrete pole under transformer platform, see page 3 of 3 in Drawing No.
SA4-015/57001, with:

Material for all enclosure :  stainless steel (#304) with not less than 1.5 mm

in thickness

Surface finish :  brushed

Degree of protection . IP 44 (according to IEC 60529), or better
Nominal dimensions:

- width ;700 to 850 mm

- height : 830to 1,200 mm

- depth ;250 to 300 mm

The low voltage circuit breaker enclosure shall be completed with:
1. Rubber/gasket seal around rain gutter lip

Rain canopy against water and UV radiation

Internal mounting plate

Fixing earth stud

Bottom gland plate for cable incoming

Enclosure locking system

A o R

Other accessories according to manufacturer’s standard
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No. RMIS-099/2557: LOW VOTAGE CIRCUIT BREAKER ENCLOSURE Page 5 of 5

C3 Schedule of detailed requirement

Invitation to Bid No.:

Item

PEA
Material
No.

Quantity

Description

Note:

1. Enclosed Drawing No. SA4-015/57001.

2. The low voltage circuit breaker enclosure shall be packed in suitable package.

3. The bidders have to quote the unit costs.

4. The bidders have to submit the sufficient references describing the previous
experience of the suppliers (e.g. list of supply of equipment and/or materials
having the same or similar design as proposed, field experience, the
registration of TISI, the copies of license, and/or the inspection to supplier’s
factory by PEA’s inspectors, etc.) to the satisfaction of PEA.

5. The following data of the proposed low voltage circuit breaker enclosure shall
be submitted with the bid:

- Manufacturer’s name
- Type and/or Catalog No.
- Drawing
- Technical data
- Packing detail
6. In case the samples are requested by PEA, the bidders have to supply one (1)

samples of the proposed low voltage circuit breaker enclosure within fifteen
(15) calendar days. The bidders who cannot supply the samples shall be

rejected. The samples shall not be returned.
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2.4.1 Underground Cable
XLPE 22 kV



PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

UNDERGROUND POWER CABLES OF RATED VOLTAGES 22 kV AND 33 kV

Specification No. RCBL-035/2554 Approved date : 17 3.81.2554 Rev.No.: 1 Form No. 04-6.1 Page 1 of 11

Invitation to Bid No.:

C

C1

1a

1b

1c
1c.1

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

General material and packing instructions

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

Scope
These specifications cover 22 kV and 33 kV single-core underground power cables with copper conductor,
cross-linked polyethylene (XLPE) insulation, copper wire screen, and polyethylene (PE) sheath.
Standard
The cable shall be manufactured and tested in accordance with the latest edition of the following standard :
TIS 2143 [IEC 60502-1 Ed.1 . Power cables with extruded insulation and their accessories for
(1997-04) Amendment 1(1998-05), rated voltages from 1 kV (Um = 1.2 kV) up to 30 kV (Um =36 kV)
IEC 60502-2 Ed.1.1(1998-11),
IEC 60502-4 Ed.1(1997-03)]
TIS 2427 : Conductors of insulated cables
and all other relevant standard, unless otherwise specified in these specifications.
PEA will accept the type test reports carried out according to previous standard/edition, if there is
no significant change in any item or no additional test item compared with the last
standard/edition.
On the other hand, if there are significant(s) and/or additional test item(s), PEA will remain to
accept the type test reports carried out according to previous standard/edition for three (3) years.
After three (3) years, the type testing shall be done to complete type test reports for the changed

and/or additional test item(s) including related item(s) (if any).

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

the following conditions.

System voltage : 3-phase, 22 kV and 33 kV,
Rated frequency : 50Hz
Conductor temperature

for normal operation : continuously 90°C

for emergency overload condition : 130°C

for short-circuit condition : 250°C
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

UNDERGROUND POWER CABLES OF RATED VOLTAGES 22 kV AND 33 kV

Specification No. RCBL-035/2554 Approved date : 17 3.81.2554 Rev.No.: 1 Form No. 04-6.1 Page 2 of 11

1c.2

Construction

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

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

1.

Conductor
The conductor shall be plain annealed copper and compact round concentric lay stranded

construction conformable to TIS 2427.

Conductor Screen

Over the conductor, semi-conductive XLPE shall be extruded as conductor screen layer.
The average thickness of the conductor screen shall be as the value 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 layer shall be provided by tandem extrusion or

simultaneous extrusion and continuous vulcanizer.

Only the dry curing process is required. Conventional steam or hot water curing processes are

not accepted.

The average thickness of the insulation shall not be less than the nominal value specified in
Table 1 and Table 2.

The minimum thickness of the insulation shall not be less than 90 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 in Table 1 and Table 2.

Metallic Screen (Grounding Screen)
The metallic screen shall be a concentric layer of copper wires which is electrically

continuous and bonded together throughout the cable length with copper contact tape.

The total cross-sectional area and minimum number of wires of the metallic screen shall not

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

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

cable length.

The tape shall have sufficient thickness to 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 corroding effect

on adjacent metal layer during heat ageing of the cable.
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1c.3

1c4

1c.5

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

temperature of 90°C and 130°C under normal and emergency condition respectively.

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

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

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 :

'3 lthaauginig sendalddunewasiudisnuiunsoaasn iwaenauy dmiuly
Where
A : Rated voltage

B Nominal cross-sectional area

C The purchase contract number

D Manufacturer's name and/or Trade mark
E PEA trade-mark as the figure below

F : Year of manufacture

G : Others according to manufacturer's design

The cable length markings shall be made on the outer sheath through whole length started from

"0" with 1 meter increment.

Terminal marking
Both terminals of cable in each reel shall be permanently marks with manufacturer's symbol for

verifying the original length. The method of marking shall be stated.

Cable end sealing

Immediately after factory tests the cable ends shall be sealed or covered with moisture-proof end caps.
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Table 1 Data for XLPE underground cable rated voltage 12/20(24) kV

Nominal  cross-sectional area  of | mm’ 35 50 95 120 185 240 400 500
conductor

Min. number of wires in conductor - 6 6 15 18 30 34 53 53

Diameter of conductor +1% mm | 6.95 833 | 1145 | 1295 | 1598 | 18.47 | 2339 | 26.67

Thickness of conductor screen, approx. mm 0.5

Thickness of insulation mm 5.5

Diameter over insulation, approx. mm 19.0 | 20.5 | 23.5 | 25.0 28.0 30.5 35.5 39.0

Thickness of insulation screen, approx. mm 0.5

Total cross-sectional area of copper wire mm’ 10 10 10 10 25 25 25 25
screen, minimum

Number of wire screen, minimum - 20 20 20 20 30 30 30 30

Thickness of non-metallic sheath mm 1.8 1.8 1.9 2.0 2.1 2.2 2.4 2.6

Overall diameter, approx. mm 28 30 33 34 38 42 48 52

Max. d.c. resistance of conductor at 20°C | /km | 0.524 | 0.387 | 0.193 | 0.153 | 0.0991 | 0.0754 | 0.0470 | 0.0366

Table 2 Data for XLPE underground cable rated voltage 18/30(36) kV

Nominal  cross-sectional —area  of | mm’ 50 95 120 185 240 400 500
conductor

Min. number of wires in conductor - 6 15 30 34 53 53

Diameter of conductor +1% mm 8.33 11.45 12.95 15.98 18.47 23.39 26.67

Thickness of conductor screen, approx. mm 0.5

Thickness of insulation mm 8.0

Diameter over insulation, approx. mm 25.5 28.5 30.0 33.0 35.5 40.5 44.0

Thickness of insulation screen, approx. mm 0.5

Total cross-sectional area of copper wire mm’ 10 10 25 25 25 25
screen, minimum

Number of wire screen, minimum - 20 20 20 30 30 30 30

Thickness of non-metallic sheath mm 2.0 2.1 2.2 2.3 2.4 2.6 2.7

Overall diameter, approx. mm 35 38 40 44 47 55 58

Max. d.c. resistance of conductor at 20°C | Vkm | 0.387 0.193 0.153 | 0.0991 | 0.0754 | 0.0470 | 0.0366

II




PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

UNDERGROUND POWER CABLES OF RATED VOLTAGES 22 kV AND 33 kV

Specification No. RCBL-035/2554

Approved date : 17 3.81.2554 Rev.No.: 1 Form No. 04-6.1 Page 5 of 11

1d

Packing

The cables shall be packed on non-returnable wooden reels with hub reinforcements. Reels shall
be closely lagged with suitable wooden battens to protect the cables against damage. After
lagging, the galvanized steel wire or steel strap shall be fitted to the battens over each flange of the
reel. Overall outside diameter of reel shall not exceed 2.0 meters . The wooden parts of reels
shall be treated with water-borne wood preservatives, Chromated Copper Arsenate (CCA),
according to Group 3 of TIS 515, see Table 3, to a dry net salt retention of 12.0 kg/mS; or suitably
impregnated under pressure with an approved wood preservative.

Table 3
Active Ingredients of CCA

TIS 515 - 2539
Description Group 3
Formula A Formula B Formula C
Copper, as CuO % 16.0-20.9 18.0-22.0 17.0-21.0
Chromium, as CrO, % 59.4-69.3 33.0-38.0 44.5 - 50.5
Arsenic, as, As,O; % 14.7-19.7 42.0-48.0 30.0 - 38.0

The standard length of cable per reel, size up to 240 mm’ shall be 500 m +10 m.

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

overall outside 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 each reel shall not be less than the packing length

shown on the reel.

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

2) System voltage

3) Manufacturer's name and/or Trade mark

4) Contract number and Year of manufacture

5) Length of cable

6) Gross weight and Net weight

7) Other according to manufacturer's design

II




PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

UNDERGROUND POWER CABLES OF RATED VOLTAGES 22 kV AND 33 kV

Specification No. RCBL-035/2554 Approved date : 17 3.81.2554 Rev.No.: 1

Form No. 04-6.1

Page 6 of 11

le

le.d

Tests and Test reports

Type tests

The proposed cable shall have successfully passed the type tests in accordance with the latest

relevant standard.

The test reports shall be submitted within fifteen (15) calendar 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.

The type tests shall be as follows :

Electrical type tests

a)
b)
c)
d
e)
f)

g)

Partial discharge test

Bending test, followed by a partial discharge test

Tan O measurement

Heating cycle test, followed by a partial discharge test
Impulse test followed by a voltage test

Voltage test for 4 h

Resistivity of semi-conducting screens

Non-electrical type tests

a)
b)
c)
d
e)
f)

g)
h)

k)
k)
D

Measurement of thickness of insulation

Measurement of thickness of non-metallic sheaths

Tests for determining the mechanical properties of insulation before and after ageing

Tests for determining the mechanical properties of non-metallic sheaths before and after ageing

Additional ageing test on pieces of completed cables

Pressure test at high temperature on insulations and non-metallic sheaths

Hot set test for XLPE insulations

Water absorption test on insulation

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

Shrinkage test for XLPE insulation
Shrinkage test for PE non-metallic sheaths

Water penetration test
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le.2

le.3

led

1e.5

Routine tests

Routine tests shall be made on all cable lengths in each reel in accordance with the reference
standard as follows :

a) Measurement of the electrical resistance of conductors

b) Partial discharge test

¢) Voltage test

Sample tests

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

b) Check of dimensions

¢) Voltage test for 4 h

d) Hot set test for XLPE insulation

Three (3) sets of routine tests and sample tests reports shall be submitted at the time of

delivery.

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

For each item offered, the following details shall be submitted :

2a Guarantee performance data of 22 and 33 kV underground power cables (See Pages 9 of 11
to 11 of 11).
2b Hlustration of the cable

An illustration shall be submitted, showing the conductor, screen, insulation, and sheath.

2c Packing detail
Packing method (shown by drawing(s), describe packing materials, and details of wood treatment,
name and composition.
Principal dimensions of reel in cm
Gross weight of each reel in kg
Net weight of each reel in kg

Length of uncut cable per reel in m
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Invitation to Bid No.:

Guarantee performance data of 22 and 33 kV underground power cables

Manufacturer's name

Country of origin

Applied standard, publication number and year

Type / Model / Catalogue No. -

Nominal cross-sectional area mm
Rated voltage, phase to phase kV r.m.s.
Design for highest system voltage kV r.m.s.
Rated frequency Hz

Number of cores -

Rated current, in free air (40°C) A
Conductor

Material -
Actual cross-sectional area mm’

Minimum number of wires -
Diameter of wires mm

Stranding(concentric, compress, or compact) -

Maximum volume resistivity at 20°C Q-m
Maximum d.c. resistance at 20°C Q2 /km
Outside diameter, with tolerance mm+1%
Weight kg/km

Conductor screen -

Material

Average thickness mm
Thickness at any place, not less than mm
D.C. volume resistivity at 90°C Q-m
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Invitation to Bid No.:

Guarantee performance data of 22 and 33 kV underground power cables

Insulation -
Material
Cross-linking agent (peroxide, silane, etc) -
Curing process (steam, nitrogen, etc.) -
Average thickness mm
Thickness at any place, not less than mm
Dielectric constant, measured at a conductor
temperature of 90°C
Power factor, measured at a conductor temperature of -
90°C

Range of diameters over insulation mm

Insulation screen

Material -
Average thickness mm
Thickness at any place, not less than mm
D.C. volume resistivity at 90°C Q-m

Metallic screen

Type of wire -

. 2
Total cross-sectional area mm
Diameter of wire, with tolerance mm+%

Minimum number of wires -
Type of contact tape -
Thickness mm

Width mm

Synthetic water blocking tape

Manufacturer -
Material -
Thickness, approx. mm
Swelling height, approx. mm
Over sheath

Material -
Average thickness mm
Thickness at any place, not less than mm
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Invitation to Bid No.:

Guarantee performance data of 22 and 33 kV underground power cables

Cable

Electrical properties

Capacitance UEF/km
Inductance mH/km
Charging current/core A/km

Dielectric loss factor -

Maximum current carrying capacity, triangular

laying, in :
- ground (earth temperature 30°C) A
- duct (ambient air temperature 40°C) A
Total losses based on values for maximum current kW/km

Maximum short-circuit current (1 sec) after full load :

- conductor kA

- screen kA
Maximum permissible conductor temperature :

- continuous service °’C

- in case of short-circuit °’C
Insulation resistance constant, minimum

At20°C MQ - km

At90°C MQ - km
Maximum partial discharge pC at..kV
A.C. test voltage for 5 minutes kV
D.C. test voltage for 5 minutes kV
Physical properties :

Minimum bending radius mm

Permissible pulling force N

Cable weight kg/km
Packing

Length per reel m

Gross weight kg

Net weight kg

Name of wood preservative -
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C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
1 1020040000 Underground power cable, with XLPE insulation, copper wire screen, PE
sheath, single-core, copper conductor size 35 mmz, rated voltage 22 kV.

2 1020040001 Ditto as Item 1, but copper conductor size 50 mm’ .

3 1020040003 Ditto as Item 1, but copper conductor size 95 mm’ .

4 1020040004 Ditto as Item 1, but copper conductor size 120 mm’ .

5 1020040006 Ditto as Item 1, but copper conductor size 185 mm’ .

6 1020040007 Ditto as Item 1, but copper conductor size 240 mm’ .

7 1020040009 Ditto as Item 1, but copper conductor size 400 mm’ .

8 1020040008 Ditto as Item 1, but copper conductor size 500 mm’ .

9 1020040101 Underground power cable, with XLPE insulation, copper wire screen, PE

sheath, single-core, copper conductor size 50 mmz, rated voltage 33 kV.

10 1020040103 Ditto as Item 9, but copper conductor size 95 mm’ .

11 1020040104 Ditto as Item 9, but copper conductor size 120 mm’ .

12 1020040106 Ditto as Item 9, but copper conductor size 185 mm’ .

13 1020040107 Ditto as Item 9, but copper conductor size 240 mm’ .

14 1020040108 Ditto as Item 9, but copper conductor size 400 mm’ .

15 1020040109 Ditto as Item 9, but copper conductor size 500 mm’ .
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2.4.2 Space Aerial Cable
(SAC) 22 kV



PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

SPACED AERIAL CABLES FOR RATED VOLTAGES OF 22 kV AND 33 kV

Specification No. RCBL-038/2560 Approved date : 13 N.8. 2560 Rev. No.: 2 Form No.: 04-5.2 Page 1 of 11

Invitation to Bid No.:

C1

1a

1b

1c
1c.1

Material, equipment, and specifications for SPACED AERIAL CABLES FOR RATED
VOLTAGES OF 22 kV AND 33 kV

General material and packing instructions

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

Scope
These specifications cover 22 kV and 33 kV spaced aerial cables with compact stranded aluminium

conductor, shield, insulation and jacket.

Standards

The spaced aerial cables shall be manufactured and tested in accordance with the following standards:

Thailand Industrial Standard (TIS)

TIS 2341-2555  Aluminium space aerial power cables with XLPE insulated and sheathed for rated
voltage of 25 kV and 35 kV (Except insulation and jacket thickness used the
technical data in Table 1 and Table 2)

And all other relevant standards, unless otherwise specified in these specification.
PEA will also accept the spaced aerial cables tested in accordance with the later edition of the above

standards.

Principal requirement
General
The cables shall be compact stranded aluminium conductors, single-core type, with semi-conducting

material conductor shield, cross-linked polyethylene insulation, and cross-linked polyethylene jacket.

The cables shall be capable of installing and operating under the following conditions:

System voltage . 3-phase, 22 kV and 33 kV
Rated frequency : 50Hz
Conductor temperature
- for normal operation . 90°C continuously
- for emergency overload condition . 130°C
- for short-circuit condition . 250°C
Ambient air temperature : upto 40°C
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1c.2 Construction

The construction of 22 kV and 33 kV spaced aerial cables shall conform to the following requirements

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

()

2

(€)

)

Conductor
The aluminium conductor shall be compact round concentric-lay-stranded in accordance with the

TIS 293 and technical data shown in Table 1 and Table 2.

Conductor shield

Over the conductor, semi-conductive cross-linked polyethylene shall be extruded as conductor
shield layer. The semi-conductive extrusion shall be made in the process of tandem or
simultaneous extrusion with the insulation and jacket. The conductor shield shall be of a material
compatible with the conductor metal, and shall be uniformly and firmly bonded to the overlying
insulation.

The average thickness and the minimum thickness of the conductor shield of 22 kV and 33 kV

spaced aerial cables are specified in Table 1 and Table 2 respectively.

Insulation

The insulation shall be unfilled, no carbon black cross-linked polyethylene (XLPE) processed
from peroxide cross linking agent, whose properties meet all the requirements as specified in
TIS 2341.

The average thickness of the insulation of 22 kV and 33 kV spaced aerial cables shall not be less
than the nominal value specified in Table 1 and Table 2 respectively.

The minimum thickness of the insulation shall not be less than 90 percent of the nominal value.

Jacket

The jacket shall be filled carbon black cross-linked polyethylene which contains no less than 2%
and no more than 10% of carbon black by weight with tracking resistance, whose properties meet
all the requirements as specified in TIS 2341.

The average thickness of the jacket of 22 kV and 33 kV spaced aerial cables shall not be less than
the nominal value specified in Table 1 and Table 2 respectively.

The minimum thickness of the jacket shall not be less than 90 percent of the nominal value.

III




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

SPACED AERIAL CABLES FOR RATED VOLTAGES OF 22 kV AND 33 kV

Specification No. RCBL-038/2560 Approved date : 13 N.8. 2560 Rev. No.: 2 Form No.: 04-5.2 Page 3 of 11
Table 1
Technical data of 22 kV spaced aerial cables
Description Unit Technical data
Nominal system voltage kv 22
Conductor Type of conductor - Aluminium
Nominal cross-sectional area mm’ 50 95 120 185
Stranding - Compact stranded
Outside diameter + 1% mm 8.00 11.45 12.95 15.98
Calculated breaking strength ~ Minimum N 7,313 14,098 18,518 28,974
Volume resistivity at 20°C Maximum | Q-mm’/m 0.028264
DC resistance at 20°C Maximum /km 0.641 0.320 0.253 0.164
Conductor Thickness Minimum mm 0.07
shield Average mm 0.3
Volume resistivity at 90°C Maximum Q-cm 50,000
Insulation Thickness mm 4.85
Jacket Thickness mm 1.75
Cable Overall outside diameter mm 21.7-23.8 | 25.1-27.1 | 26.5-28.5 | 29.6-31.8
Electrical test | AC test voltage for 5 minutes kV 38
voltage
Table 2
Technical data of 33 kV spaced aerial cables
Description Unit Technical data
Nominal system voltage kV 33
Conductor Type of conductor - Aluminium
Nominal cross-sectional area mm’ 50 95 120 185
Stranding - Compact stranded
Outside diameter + 1% mm 8.00 11.45 12.95 15.98
Calculated breaking strength ~ Minimum N 7,313 14,098 18,518 28,974
Volume resistivity at 20°C Maximum | Q-mm’/m 0.028264
DC resistance at 20°C Maximum /km 0.641 0.320 0.253 0.164
Conductor Thickness Minimum mm 0.07
shield Average mm 0.3
Volume resistivity at 90°C Maximum Q-cm 50,000
Insulation Thickness mm 7.18
Jacket Thickness mm 1.75
Cable Overall outside diameter mm 26.3-28.3 | 29.7-31.7 | 31.1-33.1 | 34.2-36.2
Electrical test | AC test voltage for 5 minutes kV 49
voltage
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1c.3

1c.4

1c.5

1d

Cable marking
The surface of the jacket shall be marked in Thai language, a distance of about 50 cm, by printing in

white, as follows:

d
" msihaiugiima mandiaseimaszglifisy fudigawiu naznlaenvenaseadananodeiiau

Where
A : Rated voltage (22 kV or 33 kV)
Nominal cross-sectional area in mm’
C The purchase contract number
D Manufacturer's name and/or Trade mark
E PEA trade-mark as the figure below
F : Year of manufacture
G : Others according to manufacturer's design

The cable length markings shall be made on the cable jacket through whole length started from "0"

with 1 meter increment.

Terminal marking
Both terminals of cable in each reel shall be permanently marks with manufacturer's symbol for

veritying the original length. The method of marking shall be stated.

Cable end sealing

Immediately after factory tests the cable ends shall be sealed or covered with moisture-proof end caps.

Packing

The cables shall be packed on non-returnable wooden reels with hub reinforcements. Reels shall be
closely lagged with suitable wooden battens to protect the cables against damage. After lagging, the
galvanized steel wire or steel strap shall be fitted to the battens over each flange of the reel. Overall
outside diameter of reel shall not exceed 2.0 meters.

The wooden parts of reels shall be treated with water-borne wood preservatives, Chromated Copper
Arsenate (CCA), according to Group 3 of TIS 515, see Table 3, to a dry net salt retention of
12.0 kg/m’.
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Table 3
Active Ingredients of CCA
TIS 515-2539 Group 3
Description
Formular A Formular B Formular C
Copper, as CuO % 16.0 - 20.9 18.0-22.0 17.0-21.0
Chromium, as CrO; % 59.4-69.3 33.0-38.0 44.5-50.5
Arsenic, as As,O, % 14.7-19.7 42.0 - 48.0 30.0-38.0

The cables shall be supplied in length per reel as mentioned in Table 4 with variation of +10%.

An amount not exceeding 10% of the total length may be delivered in random length, but any such

length shall not be less than 50% and not exceed of the standard length on one reel.

On acceptance, the measured length of cable in each reel shall not be less than the packing length

shown on the reel.

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

(2) System voltage

(3) Manufacturer's name and/or Trade mark

(4) Contract number and/or Year of manufacture

(5) Length of cable

(6) Gross weight and Net weight

(7) Other according to standard and manufacturer's design

Table 4

Packing details for spaced aerial cables

Nominal Production length
PEA Material No. cross-sectional area System voltage per reel
(mm’) (kV) (m)
1020050000 50 22 1,500
1020050001 95 22 1,000
1020050002 120 22 1,000
1020050004 185 22 1,000
1020050100 50 33 1,000
1020050101 95 33 1,000
1020050102 120 33 1,000
1020050104 185 33 1,000
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le Tests and Test reports
le.1 Type tests
The cables shall be successfully passed type tests in accordance with the relevant TIS standards by the
following test items:
a) Marking durability test
b) Test for determining the mechanical properties of insulation and jacket before and after ageing
¢) Hot creep test for insulation and jacket
d) Determination of physical for conductor and dimension for each layer
e) Resistance test on conductor
f) Dielectric test
g) Insulation resistance test
h) Tracking resistance test on jacket
i) Volume resistance test on conductor shield
j) Capacitance and power factor test

k) Accelerated water absorption test

The type tests shall be conducted or inspected by the acknowledged testing laboratories/institutes as

following:

(1) Independent laboratories/institutes which are members of the Short-circuit Testing Liaison (STL)
or independent laboratories/institutes which are accredited according to TIS 17025 or ISO/IEC
17025 with the scope of accreditation covered the relevant test items, standards and equipment.
The certification and scope of accreditation of the independent laboratories/institutes shall be
submitted with the bid for consideration.

(2) Thailand’s national laboratories, institutes, universities and electric utilities, as follows:

- National Metal and Materials Technology Center (MTEC)

- Electrical and Electronic Products Testing Center (PTEC)

- Thai Industrial Standards Institute (TIST)

- Electrical and Electronics Institute (EEI)

- Department of Science Service (DSS)

- Testing Laboratory, Electrical Engineering Department, Faculty of Engineering, Chulalongkorn
University

- Electricity Generating Authority of Thailand (EGAT)

- Metropolitan Electricity Authority (MEA)

- Provincial Electricity Authority (PEA)

- Other laboratories, institutes, universities or electric utilities approved by PEA
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