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Ty
BILL OF MATERIAL
Cpah TRENBeR | Yegeaf]
ITEM DETAIL REQ'D| MAT. No.
«
1 | Aes &M 22.00 L BRSNS TRIWEY Luen 2 1000010015
POLE, CONCRETE, 22.00 m LONG, WITH GROUND PLATE IN POLE
g
o [(vANgUTWN TP 150x75x6.5 3L €T 6,000 U WA 1227 6 1010000303
STEEL CHANNEL, 150X75X6.5 mm, 6,000 mm LONG, TIS 1227
3 A&ABET M 16x500 UL 6 |1010110208
BOLT, MACHINE, M 16x500 mm
4 AdnnRuY M 163600 UL 2 (1010110209
BOLT, MACHINE, M 16x800 mm
5 ﬂﬁﬂm\‘lim?ﬁ M 20x350 3k v 11010150100
BOLT, OVAL EYE, M 20x350 mm
6 wuTEMUL Y tssm@iirumivey 52x52x4.5 AL § O 18 WAL WEN 258 16 |1010180100
WASHER, PLAIN, SQUARE, LARGE, 52x52x4.5 mm, HOLE (¥ 18 mm, TIS 258
[wwrsasuuSiy dsaanieidaunlvg 62x62x6 1L § & 22 AL BN 258 14 |1010180101
WASHER, PLAIN, SQUARE, LARGE, 62x62x6 mm, HOLE ¥ 22 mm, TIS 258
g |[wrwspwiuusiBe uwsy 16 U Ussan lutly wen. 259 6 1010180301
WASHER, LOCK, SPRING, SIZE 16 mm, GENERAL PURPOSE, TIS 259
g |wnusamuus By mewssy 20 . tsaan bty wen 259 » 1010180302
WASHER, LOCK, SPRING, SIZE 20 mm, GENERAL PURPOSE, TIS 259
10 |mefuda dmwduseBaley Tuw 50-95 AsL + |io10210304
THIMBLE, GUY, FOR 50-95 mm® STEEL WIRE
11 @ﬂﬂ'JELL‘U‘LII'Wﬁ'ﬂ H\{LW‘UWB‘U VY 115 kV 8 1030010204
INSULATOR, POST TYPE, HORIZONTAL MOUNTING, 115 kV SYSTEM
12 |wesduseduou 2 fu TdlssreutugnenewoyTwen 115 kv 8 |i0z0570108
CLAMP, TOP TYPE, 2 PIECES, FOR 115 kV POST TYPE INSULATOR
13 1Awesu laumss ﬂm’:’mm@ﬁﬂﬂuﬁﬁaﬂ 400 A5 8 |1020210109
LINE GUARD, PREFORMED, FOR 400 mm® BARE Al CONDUCTOR
14 |Fewzglfluni/feon vum 185 Al BN, 85 AT HARBNTS 311020010007
CONDUCTOR, BARE Al, 185 mm®, TIS 85 ; LENGHT AS REQD m
15 |depegiflesni/fon MM 400 AL UBA. 85 ATENWURENNTS 311020010009
CONDUCTOR, BARE Al, 400 mm*, TIS 85 ; LENGHT AS REQ'D m
16 |FELADRBRUNDMAY 115 KV DU 1xB00 ASAALL UBFL 2202 AYLTHNLPENMT 31, 020040200
CABLE, UNDERGROUND, Cu, 115 kV, 1x800 mnf , TIS 2202 ; LENGHT AS REQ'D m
17 | eBrBnen 50/7 AINL UBN 404 ATUETENLABIMS 3 | 010100004
WIRE, STEEL STRAND, 50/7 mm®, TIS 404 ; LENGHT AS REQD m
18 |FAVSPRLABEN 95 AR LN 404 AYAETINURBNNS | 010100006
WIRE, STEEL STRAND, 95 mm?®, TIS 404 ; LENGHT AS REQD m
' o 7]
1o |PeLmemalsuy 115 kv [imeeneens Sviuauade BRunewaue 1x800 fuaaL| 5 [gVBm 4
TERMINATION KIT, 115 kV SYSTEM, OUTDOOR, FOR 1x800 mm® Cu UNDERGROUND CABLE SEE NOTE
L3
o0 | fALPAAGR,96 kV,10 kA 3 [grmve 4
SURGE ARRESTER, 96 kV, 10 kA SEE NOTE
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mrLsznaLauf ~ 815
ASSEMBLY NO.
{feyD¥en
BILL OF MATERIAL
sl eadn | Yemadl
ITEM DESCRIPTION REQ'D| MAT. NO.
Teswnimovtipaks remesnuaduacisnisusegy weustnfn wnegumoikzne| g
21 | SUPPORTING STRUCTURE FOR MOUNTING THE H.V. TERMINATION KIT AND 1 S 010060021
H.V. SURGE ARRESTER ; COMPLETE WITH BOLT AND ACCESSORIES
oz |vetemflefiy inzg 4 g mmgwumm aw%’umﬂavqﬂﬁmﬂam 185 M. 3 |10204201086
TERMINAL, COMPRESSION, STRAIGHT PAD, NEMA 4 HOLES, FOR 185 mm’ BARE Al CONDUCTOR
2 |PEMARRRLLT AmdirestozgRiein Bonsy 400 feamL MURRUEN 185-240 M58k 5 |1020500005
CONNECTOR, T-TYPE, FOR BARE Al CONDUCTOR, MAIN 400 mm?, TAP 185-240 mm®
Y o
LLﬂﬁiJ'J'LH sHusmadn A wiusmads BPuyEuaITuR 1x800 ASAAL 1 LU
24 WSDURENLREPEDR M 16x500 1L 2 B WASWWILARY 8 R g (1010230016
CLAMP, CABLE STRAP, FOR ONE Cu UNDERGROUND CABLE, 1x800 mm?®; COMPLETE WITH 1010120002
2 PIECES OF M 16x500 mm DOUBLE ARMING BOLT AND 8 PIECES OF ROUND WASHER
umamhﬁvﬁuamaﬁa AU A DR [FRUNEIASIUR 1x800 ASIAL 1 LW
25 |WIBEANNR MDA M 16x600 Wk 1 A1 WATMNUNGL 4 R 4 |1010230016
CLAMP, CABLE STRAP, FOR ONE Cu UNDERGROUND CABLE, 1x800 mm?®; COMPLETE WITH 1010120004
1 PIECE OF M 16x600 mm DOUBLE ARMING BOLT AND 4 PIECES OF ROUND WASHER
umﬂﬂa*ﬁuﬂmﬁﬂ AU aA DR lFBUNBUAING 13800 ASSEL 4 (HY
26 WIBLGALET M 16x500 8L 2 $71 LAUMIUNGL 4 80 5 1010230017
CLAMP, CABLE STRAP, FOR FOUR Cu UNDERGROUND CABLE, 1x800 mnf ; COMPLETE WITH 1010110208
2 PIECES OF M 16x500 mm MACHINE BOLT AND 4 PIECES OF ROUND WASHER
1 g [ 4
o7 [wwussgliflsomun 1w ussRuwRuennd weaweng 4 # 3 |1020450001
PLATE, Al, { mm THICKNESS AND PHASE PAINTING ; COMPLETE WITH 4 PIECES OF SCREWS
2g |VEWER tuwazy 25 Usaavfl 2 em 470 wen 277 wa lufnfenfiuane 5 |1010050101
PIPE, STEEL, SIZE 25, TYPE 2, 470 mm LONG, TIS 277, BUT WITHOUT THREADED END
a9 |VESEHE YA HDPE‘ﬁuqum PN6.3 PESO TUIA 160 L3k M. 982 (FVathvE) 5) 32 %(1080050013
CONDUIT, HDPE, PN6.3, PE80, & 160 mm, TIS 9682, (SEE NOTE 5) m
v o [ o
a0 |Pmwesdudmiulaswssasfusuatalibu seou 15 kv 1 |guuueBog
GROUNDING FOR 115 kV RISER POLE STRUCTURE SEE REF.DVG.
0 [ [ 7 o
a1 | rmeetiumslesmsusmeadudviu lasvesastusaada lBussn 15 kv 2 |uuBNB,
GROUNDING STEALING PREVENTION FOR 115 kV RISER POLE STRUCTURE SEE REF.DVG.
' ¥ @ [ ° v
a2 | PmaszneyBaveseusedmiylesvesastusaats Wussuy 15 kv 4 |puvendeg
CONDUIT ASSEMBLY FOR 115 kV RISER POLE STRUCTURE SEE REF.D¥G.
1 ) o
a3 | Wesofuvesersny szuv 115 kv AmSuEReurEa 22 Al wifl 2 2 |guuuends
CONDUIT STEEL GUARD POLE 22 m TYPE 2 SEE REF.DNG.
ema e Saefaley | lufeeBales
DETAIL WITH GUY | WITHOUT GUY
o ¥
p_ac | NHUSTNaUgND It T (BMULENES 8) 3 3
SUSPENSION INSULATOR ASSEMBLY (SEE REF.DWG.8)
D—5M ﬂ’]‘iﬁ‘laﬂﬁﬂéﬂﬂﬂ 1 1
OVERHEAD GROUND WIRE CONNECTION
revapEguazLy Lwvh A 'L 0 ﬁ’ é £511P Ty ...
e RsEMLAzATULURERS R 3 L rgu{] I g e .
o L
gl . 4“] L o) 18 W 257 | feustend o an 2ss
. TeL 10 TSRS D IERRLL A X
diuvd oy WU
aﬁ’iﬂjm' ------ Tasvasnaen umﬂLﬂLﬁa'Lmﬁui:uu 115 kV B
s A e
;’«;mmﬂ ...... P ( .. T e .
UMD ... . UBTWIM. .o
WU SS-UG-1 e
GEnuaemah . ﬁ‘g . -
p 1’1ﬂ’r—31’\\3uwu 115 kV UNDERGROUND CABLE RISER POLE STRUCTU uuumlﬁ_SAl.—.Ol.S. /57001
WAL Twwh DOUBLE POLES, DEADEND CONSTRUCTION ' _
......... ﬂ.“_......‘.".‘.‘ﬂ.. TYPE SS-UG-1 wiuf 7. vevdmiau 1 quan




maLssneLkauf v~ 615
ASSEMBLY NO.
RSB Sonfeley | LudsweBeles
DETAIL WITH GUY | WITHOUT GUY
D50 | MEAEEEEEWY (Ve 7) 1 i
OVERHEAD GROUND WIRE CONNECTION (SEE NOTE 7)
p—6B | MUl (evamvirinfen 50 AL, 1 _
STEEL STRAND WIRE 50 mnf GUY ASSEMBLY
p—7a | MEUsTREUE AR leamvirdnies o5 Asa. 5 -
STEEL STRAND WIRE 95 mm® GUY ASSEMBLY
p_vp | MszneuaeBnlevamnirfnies o5 s 2 -
STEEL STRAND WIRE 95 mm® GUY ASSEMBLY
b | MAUsznBUEEER lesrmnirdnis 05 s . _
STEEL STRAND WIRE 95 mm® GUY ASSEMBLY
D—7D maLkenauaeEin s mndndnn o5 eaa { B
STEEL STRAND WIRE 95 mm’® GUY ASSEMBLY
D—9A FUDUNRBUNER 1 -
CONCRETE ANCHOR
D-10A | FIUINLAT (@VNELYH) 8) 1 2
POLE FOUNDATION (SEE NOTE 8)
LY
p-10a | FuSEBUADE R e (Ve 8) . _
POLE FOUNDATION FOR SINGLE POLE WITH GUY (SEE NOTE 8)
WUL Y
REFERENCE DRAWINGS
Teanen wuLkeudl meUssneuanf
DESCRIPTION DWG.NO. ASSEMBLY NO.
oW
. | meefeTlaeefu wuudl 2 @mSuesersethuareurts 22 ) SA1-015/36029 7908
GUARD CONSTRUCTION TYPE 2 (FOR RISER AT 22 m CONCRETE POLE)
2 oot Tenssesdudmiy T fusmads sy 15 &V | sa—o15 /57012 7910
GROUNDING STEALING PREVENTION FOR 115 kV RISER POLE STRUCTURE
[ o L7
5 | reseadudmiulmssadfusnats lBusiiy 115 kv SA1-015/57013 vot1
GROUNDING FOR 115 kV RISER POLE STRUCTURE
' [ o
4 s 22, 33 kvAwdyTrssasiusuAala @y sy 115 L SA1-015/57014 7012
22, 33 kV DISTRIBUTION INSTALLATION FOR 115 kV RISER POLE STRUCTURE
" [ W [
5 |meszneuBaveseusudaviulassinas fusmada BRusTUL 115 KV | sa1-015 /57015 7013
CONDUIT ASSEMBLY FOR 115 kV RISER POLE STRUCTURE
W [V
6 |mavenurfmeylausdmiulassiaafumaadalebussuu 115 kV| g 015 /57016 914
CONCRETE COVER FOR 115 kV RISER POLE STRUCTURE
7 LLmﬂmmWﬁm\sﬂmi:MWMﬁﬂaﬁ\?ﬁ\i SA1-01 5/23063 9157
PHASE CONDUCTOR PLATE OF H.T. DISTRIBUTION LINE
L3 o » '
g | vannnunns logneresege lussuusmess 115 kv SA1—015,/50001 5163
RULES FOR H.V. INSULATOR APPLICATION IN 115 kV_TRANSMISSION SYSTEM
e B TUITL LW 1 W '1/‘([ ' £ Ty
shennasguLaTATLReR T s qﬂqu{] P grenmuleenan .
@ a
v 1,88, 2557
§ﬂﬂu..muuﬂ ............ S P | f)/ o) 1 8 W8 2957 Frwadatudl 1 aa, 2557
S TeLL IR ) LIRS . 21X = .
wib > z WAULIWN L
N Wnn oL TR e e LA DR RS 115 LV B
-4 Y
nﬂﬁ]mmuﬂ ______ - 7{ AP ul ....................
@ém’mm‘aﬂa\a ....... = WU SS—UG—1 BT
e T A SR POLE STRUGTURE
FTORYIIMITI TN, 115 kV UNDERGROUND CABLE R P wieanfl SA1-015/57001
warWRIprErL L LW DOUBLE POLES, DEADEND CONSTRUCTION '
....... AL L TYPE SS-UG-1 usnif. 6. BT 1 Qe
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maUsenaLand
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¥ ediressno Tufufiosymomany Tnltnssasmoenuuu®e 15 IN CASE OF CONSTRUCTING IN HIGHWAY AREA, USE THE

Turady Taegrmsudomdonduluntnnenfl sat-o15/43012

(rrsUseneatfises?)

2. PArasuymBuses safu 2 Tovw TaegueuBen
mesoadu by Tuwunasfl sa1-o015/57014
(msUssnavaefl 7o11)

3. qUmsRIpERUMEE AT uasMBNESR STUu 115 kv
Tndenfiansan Toemsnetl-

2.

3.

VERTICAL CLEARANCE IN THE PARENTHESIS, FOR ADDITIONAL
DETAIL, SEE DWG.NO. SA1-015/43012 (ASSEMBLY NO 5687) .
THE EARTH RESISTANCE SHALL NOT EXCEED 2 OHMS .
FOR ADDITIONAL DETAIL OF GROUNDING, SEE DWG.NO.
SA1-015/57014 (ASSEMBLY NO. 7911) .

115 kV OUTDOOR TERMINATION AND SURGE ARRESTER

SHALL BE CONSIDERED AS FOLLOWS :-

Toouazfufdeds / ssuuarme guuuswdy 8)
MATERIAL AND INSTALLED AREAS / POLLUTION LEVEL (SEE REF.DWG.8)

U I Lo
ALLOWABLE EQUIPMENT

ONLY (THERE MUST BE
NO DAMAGE FROM

EXPLOSION TO HUMANS
AND EQUIPMENTS etec.)

g
WESTRRY '
RiOEEL LS . - W’E}ﬂmﬂﬁ"lﬂ’iﬁﬂaﬂﬂ 1020150201
e Tuged Lwwnmdy . ooy 3 X
99 LR Seme ssunammnfnueeRufioge - TR ELa1R 104000020
NssDeeeR LIGHT TO HEAVY POLLUTION LEVEL -TERMINATION KIT MAT.NO.1020150201
wazgUnsel (s -SURGE ARRESTER MAT.NO.1040000201
PORCELAIN T -
INSIDE SUE - LifpwaLgeee YeRa TN 1020150204
INSIDE SUBSTATION Anteam o

stRussnmninuetsuBiogenn
LIGHT TO VERY HEAVY POLLUTION LEVEL

- MRS Yesauf 1040000202

-USE TERMINATION KIT MAT.N0.1020150204
(POLYMER) INSTEAD OF PORCELAIN .
- SURGE ARRESTER MAT.N0.1040000202

BOTH INSIDE AND
OUTSIDE SUBSTATION

3 - wm]ﬂamﬁa@m 1020150203
Twdams sehfuuamzinueerutiogs - mmaﬁa@mﬁ 1040000204
el luazmeuen LIGHT TO HEAVY POLLUTION LEVEL - TERMINATION KIT MAT.NO.1020150203
aenfl Lvivh - SURGE ARRESTER MAT.N0.1040000204
POLYMER - 1peeUs et iagauTl 1020150204

seuamMIRinuseRutisgen
LIGHT TO VERY HEAVY POLLUTION LEVEL

- AR Yesa1fl 1040000205

- TERMINATION KIT MAT.N0.1020150204
- SURGE ARRESTER MAT.N0.1040000205

qumaft Inldomfmmsansestumaunmit s Toy
T TvfamsanfufBeduasssiuuanmzuftnme 17
4. e InsruwAy dewswn Tveedofdruwaels
sevpmuasiERRen e lwemanszuzmeme Lluvh
Tvseprsawnuwuisayfl sa2-015/45017 (MsUserey
vaufl 9301)
5. §WN9014ME RTRC vEavevdsiug uwnune HDPE la

Hofl i Beuvediness leuse

6. WIIWRENE OPGW WaPedonsoowest OPGW 1 [Asof]
Towlvgamasdemfunda lunuanfh sa1-o15 /57021

7. MAEUSENEY D-50 WS HIMSEATVY WLUBSSUR B 45°
M 16x350 33

5.

6.

ALL ALLOWABLE EQUIPMENTS CAN BE ALTERNATED BY
CONSIDERING THE INSTALLED AREAS AND POLLUTION LEVEL .
TELECOMMUNICATION CABLES AND L.V. CONDUCTORS
SHALL BE INSTALLED UNDER THE TWIST AERIAL CABLE
(TAC), BY CONSIDERING THE ELECTRICAL CLEARANCES
AS DWG.NO. SA2-015/45017 (ASSEMBLY NO. 9301) .
THE RTRC OR OTHER CONDUITS SHALL BE USED INSTEAD OF
HDPE CONDUIT, SO THAT THE UNDERGROUND
CONSTRUCTED CONDUIT SHALL BE ALSO CHANGED .
OPGW AND OPGW JOINT BOX SHALL NOT BE INSTALLED
ON THIS STRUCTURE, SEE ADDITIONAL DETAIL IN
DWG.NO. SA1-015/57021 .

45" SINGLE STRANDED EYE BOLT M 16x350 mm .
SHALL BE OMITED IN ASSEMBLY D-50 .
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mEUssnaLsad %615
ASSEMBLY NO.

8. sunseltgusmsuuSssule (e lwelas o0 8. THE VARIABLE FOUNDATION CONCRETE POLE SHALL BE
wuty Tassased a USED SO THAT THE ELBOW 90° CONDUIT SHALL BE
CLOSED WITH THIS STRUCTURE .
9. SURGE ARRESTER COUNTER, CABLE GROUND BOX, 9. SURGE ARRESTER COUNTER, CABLE GROUND BOX,
SURGE VOLTAGE LIMITER (SVL) \Whumu Tvem=pefl SURGE VOLTAGE LIMITER (SVL), ETC. SEE RELEVANT
Tuwuusresgufifentes STANDARD DRAWINGS .

10. lwﬁaﬁmmmaurﬁmaﬂmamﬂaﬂﬂmwm\@\ﬂ 6  10. CONCRETE COVER SHALL BE DONE AS CONDITION IN REF.DWG. 6 .
-7
5 Ltk APPLICATION

o o ot o = o ! v ' &
nsdbanTusuade WuszUu 15 kv Seneialee (n9d lesvssefinessvegreuLa)

1.
) IN CASE OF 115 kV UNDERGROUND CABLE RISER POLE WITH GUY (EXISTING STRUCTURES)

i 1 0 e 12.20 1 12.20 4
, 1220 > 22.00 3 1220 ¥ ss-uG-t (1130) m  (1130)
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ITEM DETAIL REQ'D| MAT. NO.
&
1 Lﬂ&ﬂglh’l\'ﬂﬂ TUW 100x50x5 1L &3 4,000 4L UBf. 1227 1 1010020001
STEEL CHANNEL, 100x50x5 mm, 4,000 mm LONG, TIS 1227
L4
o |w8ngUseUN TWR 100x50x5 WL BT 2,250 WAL BN, 1227 1 1010000100
STEEL CHANNEL, 100x50x5 mm, 2,250 mm LONG, TIS 1227
&
3 |\WngUsaUn TR 200x80x7.5 A3k #M3 1,000 LAl UBFUR27 1 l1010000400
STEEL CHANNEL, 200x80x7.5 mm, 1,000 mm LONG, TIS 1227
4 dANNRLT M 16x170 253l 2 |1010110201
BOLT, MACHINE, M 16x170 mm
5 #nBen M 18x300 144 4 1010110204
BOLT, MACHINE, M 16x300 mm
g |dfuARes M 16x500 1L 2 1010110208
BOLT, MACHINE, M 16x500 mm
o |WusEMULEy Usnmiaiinunlvey 52x52x4.5 UL § & 18 WL BN 258 16 1010180100
WASHER, PLAIN, SQUARE, LARGE, 52x52x4.5 mm, HOLE & 18 mm TIS 258
g |wWIuTBMULELRY tUwWSTYy 16 L Usaan Lty wen. 259 2 |1010180301
WASHER, LOCK, SPRING, SIZE 16 mm, GENERAL PURPOSE, TIS 259
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2. mauszneLfime 0. MudwourSn guunkanfl sa1-015/31013 (Mstsenewsatd 97044)
3. Tomitfuey songasfianady uavsessifomemettustusenmiey 2 fu
4. Tbpdorralpetiums lesnssusmeeadn. foaooifas oepedesetiem lasoudmiumesousy

NOTES 1. PVC CONDUIT SHALL BE BENDED AT THE SLOPE SECTION OF 22 m CONCRETE POLE .
2. THE REGID PVC. CONDUIT ASSEMBLY ON CONCRETE POLE SEE DWG.NO. SA1-015/31013
(ASSEMBLY NO. 97044A) .
3. ZINC COATING SHALL BE APPLIED AT LEAST 2 LAYERS AT THE ADDITIONAL DRILLING HOLES AND CUT AREAS .
4. GROUNDING STEALING PREVENTION SHALL BE INSTALLED OF EACH POLE, OPPOSITE THE GUARD

CONSTRUCTION .
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BILL OF MATERIAL
droud TRRUTER i (REQD) ogpandl
ITEM DETAIL TYPE A |TYPE B| MAT. NO.
1 |ofuABen M 12x35 i 8 8 |1010110100
BOLT, MACHINE M 12x35 mm
o |e8uARen M 16x2001 2 2 |1010110202
BOLT, MACHINE M 16x200 mm
5 |WHIUSBDIAGR UsnamEEINR LYy 52x52x4.5 WL § & 18 UL WM. 258 4 + |1010180100
WASHER, PLAIN, SQUARE, LARGE, 52x52x4.5 mm, HOLE &f 18 mm, TIS 258
4 |[wwmuseaumBe tuwssy 16wl ks laemitaly wen 259 o | 2 |io10180301
WASHER, LOCK, SPRING, SIZE 16 mm, GENERAL PURPOSE, TIS 259
5 uﬂﬁuﬂﬁw%iﬁummﬁaﬂmmnmﬁmnmmu 8. 95-120 AL 8 | 14 |1010220127
CLAMP, GROUND, FOR 95—120 mm" INSULATED PVC POWER CABLE
PR
6 | POwUARESERNG SWELUEEEWAN 50-95 RS 12 | 18 |1020300005
CONNECTER, PG, DOUBLE BOLT, Cu 50-95 mm®
v |wsuEeBuLLLISBWSD AiLEEMELAY 05 FRAL o | 2 |i010230008
CLAMP, GROUND, SINGLE GROOVE, Cu 95 mm’
o > ' -4 @V
g [lvivh 38 Tameven re 19 3al (M 2 . #e 1 ) wEn. 386 3 U |4 U |4 020180001
PVC TAPE, 19 mm WIDE (2 m LONG PER POINT), TIS 386 rolls| rolls
sneaaDanageumiBtrpmun T30 750 Tom 1x05 paamL wen 1o 4 [ 4| )
9 |AYURNBENURBIMS 1020080612
CABLE, POWER, PVC. INSULATED 750 V 1x85 mm?, TIS. 11, TABLE 4 ; LENGTH AS REQD| ™| ™
»
10 |Fevewsmaifen suwm 95 AL UBN 64 AN WLADNMS Al o6000007
CONDUCTOR, BARE Cu 95 mm’, TIS 64 ; LENGTH AS REQD m| ml
11 |wwundnsereuTmasn 2 2 1010030007
STEEL, PLATE, FOR GROUND WIRE
12 m&um&ﬂwm 40x110x5 33k 4 4 1010030008
PLATE, STEEL 40x110x5 mm
@, -4
13 |Mrwieah e vinAfouyowa TUW of 16 LU #17 3,000 A3l 2 2 |1010220007
ROD, GROUND, COPPER COVER STEEL, (¥ 16 mm, 3,000 m LONG
14 |1e®iBudy 1w o 25x4,000 L 16 %:| 16 %+ 1080040007
CONDUIT, PVC RIGID, & 25x4,000 mm, m| m
15 |re®iBudy vuw & 40x200 25 0.4 %[ 0.4 %% 1080040006
CONDUIT, PVC RIGID, & 40x200 mm m| m
16 |wrmantuninisumesnusoy 6 | & |mm,
GROUND CONNECTION, EXOTHERMIC WELDING PROCESS SEE NOTE
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SA1-015/31013 (msuseneiaanfl 97044)
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ASSEMBLY NO. 7911

NOTES

1>.I< THE LOOP EARTH RESISTANCE SHALL NOT EXCEED
2 OHMS, IN CASE OF EXCEED 2 OHMS SHALL BE
IMPROVED BY INCREASING ONE GROUND ROD (ITEM 13)
WITH Cu BARE COPPER WELDING (ITEM 10) AND EARTH
RESISTANCE MEASUREMENT AS SHOWN NUMBER .
IF IT STILL EXCEED 2 OHMS, IMPROVEMENT SHALL BE
DONE ACCORDING TO RELEVANT DRAWING .

FOR EXOTHERMIC WELDING POINT, USE THE
APPROPRIATE EQUIPMENT (WELDING POWDER, MOLD
AND CLAMP, FLINT GUN) .

SCREEN WIRE SHALL BE COVERED INSULATION APPROPRIATELY,
IN CASE THE SCREEN WIRE OF TERMINATION KITS
SHALL NOT BE CONNECTED TO EARTH, THE SCREEN WIRE
SHALL BE REMOVE FROM THE PG CONECTOR (ITEM 6)
AND ITEM 5, 6 AND 9 SHALL BE OMITED APPROPRIATELY,
GROUNDING OF UNDERGROUND CABLE SEE DWG.NO.
SA1-015/46005 (ASSEMBLY NO. 7131) .

4. ASSEMBLY RIGID PVC CONDUIT ON CONCRETER POLE

SEE DWG.NO. SA1-015/31013 (ASSEMBLY NO. 9704A) .

5. GROUNDING STEALING PREVENTION FOR 115 kV RISER
dmuafia [#u SUU 115 kv guinaeufl SA1-015/57012  POLE STRUCTION, SEE DWG.NO. SA1-015/57012
(Matsznausanfl 7910 ) (ASSEMBLY NO. 7910) .
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ASSEMBLY NO.
ey
BILL OF MATERIAL
&oud Trasdem AU _(REQ'D) ﬁ’a@mﬁ
ITEM DESCRIPTION WU fLULL BUW R N
TYPE A|TYPE B|TYPE C e
¥
| |WingUsen 1wB 100x50x5 UL BT 2,500 UL ABA. 1227 5 B - | 1010000108
STEEL CHANNEL, 100x50x5 mm, 2,500 mm LONG, TIS 1227
o
o [WANUSSfAUAUSMEMULNTMIN YWR  50x50x6 3L N3 1,000 3L 5 _ — |1010200009
BRACE, ALLEY ARM, 50X50X6 mm, 1,000 mm LONG
g
5 |[Winglsadn TUR 100x50x5 1AL HTI 4,200 AL WBA. 1227 _ 2 — 1010000103
CROSSARM, STEEL CHANNEL, 100x50x5 mm, 4,200 mm LONG, TIS 1227
STEEL, ANGLE, 75x75x6 mm, 3,500 mm LONG, TIS 1227
Ld
5 [WwingUeeun vUR 100x50x5 AL BT 1,500 WL WBA. 1227 _ _ 2 |1010000105
STEEL CHANNEL, 100x50x5 mm, 1,500 mm LONG, TIS 1227
6 |wvmissfueaustmuiymaey 149 50x50x6 33k &M 920 L _ - 2 |1010200008
BRACE, ALLEY ARM, 50x50x6 mm, 920 mm LONG
o
v S8R M 16x75 1L WIBIMVIUNRY 2 B - 2 - liot0110400
BOLT, MACHINE, M 16x75 mm ; COMPLETE WITH 2 PIECES OF ROUND WASHER
8 AR M 16x200 3L 6 4 6 1010110202
BOLT, MACHINE, M 16x200 mm
o |a&nARey M 16x400 sl 4 4 - |io10110206
BOLT, MACHINE, M 16x400 mm.
10 afnARes M 16x500 L3l - - 4 |1010110208
BOLT, MACHINE, M 16x500 mm
1 |mesemnlsdh 3 8n 4 4 4 [1020440102
CLAMP, GUY ,TRIPLE BOLTS
12 [wruseMIENy hann¥iimin vy sexs2x4 500 O 18 1L U258 20 | 16 | 20 |i010180100
WASHER, PLAIN, SQUARE, LARGE, 52x52x4.5 mm, HOLE ¥ 18 mm, TIS 258
P
13 [wwusewuusBe vwessy 18wl tsuanlteudhly wen 259 6 | a4 6 |1010180301
WASHER, LOCK, SPRING, SIZE 16 mm, GENERAL PURPOSE, TIS 259
' L3
14 | WwrwAdasaes 4 4 - |1020440103
LINK, CABLE SPACER
- s
gﬂ:muaﬂmglw% Pawestaud iU s DaeIMASIUL 22-33 kV i 4 4 1020440004
15 |wDesithtes ¥ls HDPE dwiusmadsemAssuy 22-33 kv vEaor|vBaor| - [1020440007
CABLE SPACER, PORCELAIN TYPE, 22-33 kV SYSTEM, OR 5 8 W38 OR
CABLE SPACER, HDPE TYPE, 22-33 kV SYSTEM 1020440000
wrsdhentaDeemediugneueneny luwlawesten ve 12 | 12 :gggi‘:‘gﬂg
16 |PsReadeemadmiuadssiktesifa HDPE vaorlviaor]l - | v®o or
SNAP TIES, SECURING CABLE, FOR PORCELAIN CABLE SPACER OR 2s | 24 1020440106,
SNAP TIES, SECURING CABLE, FOR HDPE CABLE SPACER 1020440119
revanesgTUszUL Lavh ‘L W qﬂ’ ! £ Ty
Mmﬁgmua:mm'amfm LAK ’]ﬂ’]u{" TPl grenu e ..
ry} 7
W 7 1. A 2557
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ASSEMBLY NO. 791%

NOTES

THE DISTRIBUTION SYSTEM UNDER TRANSMISSION LINE
FOR TYPE A, TYPE B AND TYPE C CAN BE APPROPRIATELY
SELECTED, BUT NOT EXCEED 4 CIRCUITS AND THE
INSTALLATION SHALL BE DONE AT 2 POLES OF 115 kV
RISER POLE . EACH TYPE SHALL BE CHOSEN AS FOLLOWS :
1.1 TYPE A AND TYPE B SHALL BE INSTALLED NOT
EXCEED 2 CIRCUITS . BY CONSIDERING HORIZONTAL
ELECTRICAL CLEARANCES WITH BUILDINGS AND

OTHERS AS DWG.NO. SA1-015/45017
(ASSEMBLY NO. 9301) ALSO .
1.2 TYPE C SHALL BE INSTALLED NOT EXCEED 2 CIRCUITS .

IN CASE OF 1 CIRCUIT INSTALLATION OF EACH TYPE,
MATERIALS SHALL BE OMITED APPROPRIATELY .

FOR TYPE A CAN BE CHANGED TO USE INSULATOR AND
CABLE SPACER OR 2 LEVELS CONFIGULATION, BY
CONSIDERING ELETRICAL CLEARANCES AS DWG.NO.
SA2-015/45017 (ASSEMBLY NO. 9301) ALSO .

THE LEVEL TYPE B SHALL BE SLIDE UP OR DOWN .
WHEREAS THE GROUND CLEARANCES SHALL BE NOT
LESS THAN 6.10 m .

SS-UG—4, SS-UG-5, SD-UG—-4 AND SD-UG-5
STRUCTURE SHALL BE ONLY USED TYPE B AND C
BY CONSIDERING THE ELECTRICAL CLEARANCES AS
DWG.NO. SA2-015/45017 (ASSEMBLY NO. 9301) ALSO .

ZINC COATING SHALL BE APPLIED AT LEAST 2 LAYERS
AT THE ADDITIONAL DRILLING HOLES AND CUT AREAS .
GROUNDING STEALING PREVENTION FOR 115 kV RISER

POLE STRUCTURE SEE DWG.NO. SA1-015/57012
(ASSEMBLY NO. 7910) .
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ASSEMBLY NO.

Teysan
BILL OF MATERIAL
agdl eeden 41U ’ma.mrﬁ
ITEM DETAIL REQ'D| MAT. No.
1 L%aﬂ‘].hzﬁlmﬁm”ﬂ 50x10x1,950 3J3 1 1010200003

BRACE, FLAT, FOR 50x10x1,950 mm CROSSARM

&
o [8NgLSIUY 1WA 100x50x5 UL €T3 1,500 WAL BN 1227 (VLAY 2) 1 li010000105
STEEL CHANNEL, 100x50x5 mm, 1,500 mm LONG, TIS 1227 (SEE NOTE 2)

5 |a8unSen M 16x350 2L
BOLT, MACHINE, M 16x350 mm

1 |1010110205

4 &N M 16x400 143l 1 |10101102086
BOLT, MACHINE, M 16x400 mm

5 |wWAISERLLGL ﬂanmﬁ‘bﬁ'aﬂu”ﬂ'[m 52x52x4.5 1L § & 18 L. WO 258
WASHER, PLAIN, SQUARE, LARGE, 52x52x4.5 mm, HOLE & 18 mm TIS 258

2 11010180100

2P NRid N )

1. yeserEtu R e figef [fonife HDPE PN6.3 PESO & 1603 vEEMEBufDm A AL
2. %emdrof 2 bt ¢ fu dvdumsBevesens & 4 9

3. st indimbssfudmdutavesersefovussmeifuats stnoiey 2

NOTES

1. THE MAXIMUM CONDUIT TO BE ALLOWED IS HDPE CONDUIT PN6.3 PES0 ¢J 160 mm, OR OTHER EQUIVALENT CONDUIT .
2. ITEM 2 SHALL BE CUT INTO 4 PIECES FOR CONNECTION TO 4 POINTS OF CONDUIT ASSEMBLY .

3. ZINC COATING FOR FLAT BRACE SHALL BE APPLIED AT LEAST 2 LAYERS .
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ASSEMBLY NO.
RULES FOR HV. INSULATOR APPLICATION IN 115 kV TRANSMISSION SYSTEM
fwruzfufivesszuususy wimvpognernf Inltom

NATURE OF TRANSMISSION SYSTEM LOCATION

TYPE OF ALLOWABLE INSULATOR

1 fufrifuamar Tussudmiey i -
- PAnfiussrrnmsUssneugeRmngs waryutufil
s Liefporeuseu Bunonisy .
- Pnififrrnumunuevg vnssvSeflege Anioy
TonfasrpothiSndlmmesmielsuenioy
- I s nwRsnssuvSoUs

Fofufifommnnt] swrevegpymenneRimaaium

1 Alawes waslubsamaemiosm s

- £ ESDD VMEINIMUBRIINTY 0.03-0.06 un s’
1. LIGHT POLLUTED AREAS. SUCH AS :—

- AREAS WITHOUT INDUSTRIES AND LOW DENSITY
OF HOUSES EQUIPPED WITH HEATING PLANTS .

- AREAS WITH LOW DENSITY OF INDUSTRIES OR
HOUSES BUT SUBJECTED TO FREQUENT WINDS
OR RAINFALL .

- AGRICULTURAL AREAS AND MOUNTAINOUS AREAS .

ALL THESE AREAS SHALL BE MORE THAN 1 km

FROM THE SEA AND SHALL NOT BE EXPOSED TO

WINDS DIRECTLY FROM THE SEA .

~ESDD ON INSULATOR SURFACE HAS A VALUE OF
0.03-0.08 mg/emz

PEAMIMUBTROU LU A (LY 52-3) BN 354
(eparfl 103002000
PUAMTMUBTIAN LLU R (MUY 52-8) BN 354
(oAl 030020003)

L L4
eenynmmanten wu 52-3 wen se3
(eexaaf 1030020007

v v
oranraumantn uwy 52-8 LB 563
(eexsrAl '030020003)
groranuuiwen 15 & Bedoluuuaueu
(emavfl 1030010209)
PORCELAIN, INSULATOR, SUSPENSION TYPE, TYPE C
(CLASS 52-3), TIS. 354 (MAT.No.1030020001)
PORCELAIN, INSULATOR, SUSPENSION TYPE, TYPE D
(CLASS 52-8), TIS. 354 (MAT.No.1030020003)
TOUGHENED GLASS, INSULATOR, SUSPENSION TYPE,
CLASS 52-3, TIS. 563 (MAT.No.1030020001)
TOUGHENED GLASS, INSULATOR, SUSPENSION TYPE,
CLASS 52-8, TIS. 563 (MAT.No.1030020003)

INSULATOR, POST TYPE, 115 kV., HORIZONTAL
MOUNTING (MAT.No.1030010204)

2. fufduamaz Tussnhunmy -

- s vmpsmnssafl L lmesnehaverfusenn
vepp TR UL TS (o
ATIUSENLhUNEY . D

- IO UYEBIFERE TINSSUMU LY LAREREY
Seasfipernviionunnuot . .

- UArnfifrunaaiien uazegmernteifimaa
Ty 1 Alaaws

-fm EsDD WWRIgNMLByEEvI 0.1-0.2 un/may

2. MEDIUM POLLUTED AREAS, SUCH AS :—-

- AREAS WITH INDUSTRIES NOT PRODUCING
PARTICULARLY POLLUTING SMOKE OR WITH AVERAGE
DENSITY OF HOUSES EQUIPPED WITH HEATING PLANTS .

- AREAS WITH HIGH DENSITY OF HOUSES OR
INDUSTRIES BUT SUBJECTED TO FREQUENT WINDS
OR RAINFALL .

- AREAS EXPOSED TO WIND FROM THE SEA AND
FAR FROM THE SEA NOT MORE THAN 1 km .

-ESDD ON INSULATOR SURFACE HAS A VALUE OF

01-0.2 m‘/eml

sy menTwle 115 KW BTI 100-1200 2L
B s 10 Aleld (Yeaar? 0s0020100)
grirasamumen Tl 115 kv BT (500-1500 AL
S luneern 10 Alafdh Yemaof 1e00e00)
sy lwhn 115 v 813 15001600 ML
Sl e 220 Alafld (emauf 030020103)

gyl 15 7 BedoTununuau
(e Ca000204)

INSULATOR, SUSPENSION, COMPOSITE, FOR 115 kV,
NOMINAL SECTION LENGTH 1,100-1,200 mm,
MINIMUM TENSION LOAD 110 kN (MAT.NO.1030020100)

INSULATOR, SUSPENSION, COMPOSITE, FOR 115 kV,
NOMINAL SECTION LENGTH 1,500-1,600 mm,
MINIMUM TENSION LOAD 110 kN (MAT.No.1030020101)

INSULATOR, SUSPENSION, COMPOSITE, FOR 115 kV,
NOMINAL SECTION LENGTH 1,500-1,600 mm,
MINIMUM TENSION LOAD 220 kN (MAT.No.1030020103)

INSULATOR, POST TYPE, 115 kV., HORIZONTAL
MOUNTING (MAT.No.1030010204)

nReLNRSE ST LW & Towmuan.
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RULES FOR H.V. INSULATOR APPLICATION IN 115 kV TRANSMISSION SYSTEM
Srwousfufopsssromess : vievoogneefi lnl o
NATURE OF TRANSMISSION SYSTEM LOCATION TYPE OF ALLOWABLE INSULATOR
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3. HEAVY POLLUTED AREAS, SUCH AS :— '

- AREAS WITH HIGH DENSITY OF .INDUSTRIES AND
SUBURBS OF LARGE CITIES WITH HIGH DENSITY
OF HEATING PLANTS PRODUCING POLLUTION .

- AREAS FAR FROM THE SEA-NOT MORE THAN 1 km
OR EXPOSED TO STRONG WINDS .

~ESDD ON INSULATOR SURFACE HAS A VALUE OF - INSULATOR, SUSPENSION, COMPOSITE, FOR 115 kV,
0.3-0.6 mg/cm NOMINAL SECTION LENGTH 1,100-1,200 mm,
MINIMUM TENSION LOAD 110 kN (MAT.NO.1030020100)

- INSULATOR, SUSPENSION, COMPOSITE, FOR 115 kV,
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- 1A T tedisurfusn Tsesugermnss Taesse NOMINAL SECTION LENGTH 1,500-1,600 mm,
Iﬁuam:wﬂﬂu thick conductive deposite MINIMUM TENSION LOAD 110 kN (MAT.No.1030020101)
- asuferpernefionaes w1 Alawes uss - INSULATOR, SUSPENSION, COMPOSITE, FOR 115 kV,
Trtuazopsimaa sy viounfOmstufosy NOMINAL SECTION LENGTH 1,500-1,600 mm,

MININUM TEMSION LOAD 220 kN (MAT.No.1030020103)
WAZUAMMIZARUULSIU PmaE lwsso
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-AREAS FAR FROM THE SEA NOT MORE THAN
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UNDERGROUND POWER CABLE OF RATED VOLTAGE 115 kV

Specification No. RCBL-015/2552 Approved date : 11-12-2009 Rev. No.: 1 Form No. 04-14 Page 1 of 12

Invitation to Bid No. :

C

C1

la

1b

1c
1c.1

Material, equipment, and specifications for UNDERGROUND POWER CABLE OF RATED
VOLTAGE 115 kV

General material and packing instructions

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

Scope
These specifications cover 115 kV single-core underground power cable 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 :

Thai Industrial Standard (TIS)

TIS 2202 : Power cables with XLPE insulated for rated voltage from
60kVupto 115kV

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 cable shall be designed, constructed, and installed for operation under the

following conditions.

System voltage : 3-phase, 115 kV, solidly grounded neutral
Rated frequency : 50 Hz
Conductor temperature

for normal operation : Continuously 90° C

for emergency overload condition : 130°C

for short-circuit condition : 250°C

II
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1c.2 Construction

The construction of the underground power cable shall be according to the following requirements

and technical data as shown in Table 1 (see Page 4 of 12).

1.

6.

Conductor
The conductor shall be plain annealed copper and compact round concentric lay stranded
construction conformable to IEC Publication 60228.

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 value specified in Table 1.

Insulation

The insulation shall be unfilled, no carbon black, XLPE, tandem or simultaneously extruded
with the semi-conductive conductor screen layer and insulation screen layer.

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.
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 value specified in Table 1.

Synthetic Water Blocking Layer

A semi-conductive non-biodegradable water blocking layer shall be provided under the metallic
screen to provide a continuous longitudinal watertight barrier throughout the cable length.

This layer shall be compatible with other cable materials and shall not effect corroding acting on
adjacent metal layers during heat aging of the cable.

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.

Synthetic Water Blocking & Cushioning Tape

A non-conductive non-biodegradable water blocking tape shall be applied 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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8.

9.

Radial Water Barrier

As a protection against formation of water trees in the insulation, a traverse water barrier
consisting of laminated aluminum tape having average thickness at least 0.19 mm coated on
both sides with an ethylene acrylic adhesive copolymer or polyethylene shall be incorporated
under the sheath.

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 sheath shall be of ribbed type having crest width and depth of approx. 2.5 mm each and center
to center distance between crests shall be approx. 7 mm. The cable length marking shall be made on
a special rib having approx. 10 mm width (see Figure 1).

The average thickness of the sheath (excluding rib) shall not be less than the nominal value
specified in Table 1.

The minimum thickness of the sheath shall not be less than 85 per cent of the nominal value.

Figure 1.

1c.3  Cable marking

The marking shall be made on identification tape inserted between sheath layer and radial water

barrier layer or on the outer longitudinal water blocking tape, throughout the cable at appropriate

interval, as follows :

(1) Manufacturer’s name and/or Trade mark.

(2) Type of conductor.
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(3) Type of insulation and sheath.

(4) Rated voltage.

(5) Nominal cross-sectional area.

(6) Year of manufacture.

(7) Others according to standard and manufacturer’s design.

The cable length markings shall be made on a special rib through whole length started from "0"

with 1 meter increment.

1c4 Cable end sealing
Immediately after factory tests, the cable inner end shall be greased by silicone paste and cover by
PVC end cap and the cable outer end shall be connected with moisture-proof pulling eye of
sufficient strength.
Table 1
Technical Data of 115 kV Underground Cable
Descriptions Unit Data
Conductor Material - Copper
Nominal cross-sectional area mm’ 800
Minimum number of wire - 53
Diameter of conductor mm 340+ 1%
DC resistance at 20°C Max. (/km 0.0221
Conductor screen Thickness mm 1.5
Insulation Thickness mm 16.0
Range of diameter over insulation Diameter mm 69-72
Insulation screen Thickness mm 1.5
Copper wire screen Total cross-sectional area ~ Min. mm’ 95
Minimum number of wire - 70
Aluminium tape as radial water barrier | Thickness (average) Min. mm 0.19
Sheath Material - PE
Ribbed type Thickness (excluding rib)  Nominal mm 3.5
Range of diameter over sheath | Diameter mm 86-91
(excluding rib)
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1d

Packing

The cable shall be packed on non-returnable wooden or steel 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 3.0 meters, and outer width 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 2, to a dry net salt retention of

12.0 kg/m3; or suitably impregnated under pressure with an approved wood preservative.

Table 2

Active Ingredients of CCA

TIS 515-2539

Description Group 3
Type 1 Type 2 Type 3
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
Arsentic, as As,O, % 14.7-19.7 42.0-48.0 30.0-38.0

The cable in each reel shall be supplied in standard production length with variation of £10%.

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)
2)
3)
4)
5)
6)
7

Cable type and size

System voltage.

Manufacturer’s name and/or Trade mark.

Contract number and Year of manufacture.

Length of cable.

Gross weight and Net weight.

Other according to standard and manufacturer’s design.
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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 similar ones can be supplied.

The type tests shall be as follows :

Electrical type tests

a) Bending test followed by partial discharge test.

b) Tand measurement.

¢) Heating cycle voltage test, followed by partial discharge test.

d) Lightning impulse voltage test followed by a power frequency voltage test.

e) Resistivity of semi-conductive layers

Non-electrical type tests

a) Check of cable construction.

b) Tests for determining the mechanical properties of insulation before and after ageing.
¢) Tests for determining the mechanical properties of sheath before and after ageing.

d) Ageing tests on pieces of completed cable to check compatibility of materials.

e) Pressure test at high temperature on sheath.

f) Hot set test for XLPE insulation.

g) Measurement of carbon black content of PE sheath.

h) Shrinkage test for XLPE insulation.

i) Water penetration test.
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le.2

le.3

le.d

le.5

Sample tests

The sample tests shall be made on one length from each manufacturing series of the same type and
size of cable, but shall be limited to not more than 10% of the number of lengths in the contract,
rounded to the upper unity.

a) Conductor examination and check of dimensions.

b) Measurement of electrical resistance of conductor.

¢) Hot set test for XLPE insulation.

d) Measurement of capacitance.

Routine tests

The routine tests shall be carried out on each manufactured length of cable.
a) Partial discharge test.

b) Voltage test.

c¢) Electrical test on sheath.
Three (3) sets of sample test and routine test 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 115 kV underground power cables (See Pages 9 of 12 to 12 of 12).

2b INustration 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 115 kV XLPE 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’/m
Maximum D.C. resistance at 20° C (Y/km
Outside diameter, with tolerance mm T 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. :

Insulation

Material

Cross-linking agent (peroxide, silance, etc)

Curing process (steam, nitrogen, etc.)

Average thickness

Thickness at any place, not less than

Power factor, measured at a conductor

temperature of 90° C
Range of diameters over insulation

Insulation screen

Material
Average thickness
Thickness at any place, not less than

D.C. volume resistivity at 90° C

Synthetic water blocking layer

Manufacturer
Material
Thickness, approx.

Swelling height, approx.

Metallic screen

Type of wire

Total cross-sectional area
Diameter of wire, with tolerance
Minimum number of wires
Type of contact tape

Thickness

Width

II




POWER SYSTEM STANDARD DIVISION

PROVINCIAL ELECTRICITY AUTHORITY

UNDERGROUND POWER CABLE OF RATED VOLTAGE 115 kV

Specification No. RCBL-015/2552 Approved date : 11-12-2009 Rev. No. : 1 Form No. 04-14 Page 11 of 12
Invitation to Bid No. :

Synthetic water blocking and cushioning tape
Manufacturer -
Material -
Thickness, approx. mm
Swelling height, approx. mm
Radial water barrier
Material, laminated tape -
Thickness, average mm
Coating material -
Sheath, ribbed type
Material -
Thickness (without rib), average mm
Thickness at any place, Min. mm
Rib depth, approx. mm
Rib crest, width, approx. mm
Cable
Electrical properties :
Capacitance LE/m
Inductance mH/km
Charging current/core A/km
Dielectric loss at conductor temp. of 90°C kW/km
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 kW/km

for rated maximum current
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Invitation to Bid No. :
Maximum short-circuit current (1 sec) after full load :
- conductor kA
- screen kA
Maximum permissible conductor temperature
- continuous service e
- in case of short-circuit e
Maximum partial discharge pCat1.5U,
Lightning impulse voltage kV
Power frequency withstand voltage kV
Physical properties :
Minimum bending radius mm
Permissible pulling force N
Cable weight kg/km
Packin
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 1020040200 Underground power cable, rated voltage 115 kV, single-core, with copper

conductor, cross-linked polyethylene insulation, copper wire screen, PE

sheath, conductor size 800 mm’.
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Invitation to Bid No.:

C

C1

la

1b

1c
le.d

Tsp

nl"_!

Material, equipment, and specifications for 115 kV SURGE ARRESTERS

General material and packing instructions

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

Scope
These specifications cover 115 kV surge arresters (Hereinafter called the surge arresters) of non-linear

metal-oxide resistor type without spark gaps and accessories suitable for outdoor installation in 115 kV

50 Hz substation and transmission line.

Standards

The surge arresters shall be designed, manufactured and tested in accordance with the following

standards:

Thai Industrial Standards (TIS):
TIS 2366-2551 [IEC 60099-4  Metal-oxide surge arresters without gaps for a.c. systems
Edition 2.1 (2006-07)]

or International Electrotechnical Commission (IEC):

IEC 60099-4: 2009  Surge arresters — Part 4: Metal-oxide surge arresters without gaps for a.c. systems

And all other relevant standards, unless otherwise specified in these specification.
PEA will also accept the surge arresters designed, manufactured and tested in accordance with the

later edition of the above standard.

PEA will also accept the type test report in accordance with the previous edition of the above
standards, if there is no significant change in any test items or no additional test item(s) compared with
the above standards. On the other hand, if there is significant change in any test items or there are any
additional test items, the previous edition type test report with the additional test report(s) of the

significant change test item(s) and/or additional test item(s) will be also accepted.

Principal requirement

Design

The surge arresters shall be of metal oxide type and housing of the arresters shall be silicone rubber.
Each arrester shall have pressure relieve design for relief internal over-pressure.

The surge arresters shall be self-supporting base mounted and designed to be mounted on solid hot-dip

galvanized steel supporting structures provided by PEA.
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(7) Test of the bending moment
(8) Radio interference voltage (RIV) test
(9) Weather aging tests”

In addition, the following test item shall be carried out:

- Seismic withstand tests in accordance with IEEE 693: 2005 or later edition. Alternatively,

calculations of the surge arresters withstand capability against seismic action will be also accepted.

Note:
Y PEA will also accept the surge arresters passed the type tests in accordance with the later edition of the above standard

which may have a different test items or test procedure comparing with TIS 2366-2551 or IEC 60099-4: 2009.

? The duration of the tests shall not be less than 1,000 hours (Test series A).

All items of the type tests shall be conducted or inspected by the acknowledged testing

laboratories/institutes as following;:

(1) 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 (TISI)

- 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

In case of the foreign manufacturers have experience of more than twenty (20) years in design,
manufacture and sell the surge arresters with silicone rubber housing for using in system voltages of
115 kV or higher, PEA will accept type test report(s) conducted by the manufacturer’s laboratory or
other independent laboratories without qualification mentioned in (1) or (2). Documents showing the

manufacturer’s experience such as reference list shall be submitted with the bid for consideration.
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The bidders or manufacturers who prefer to carry out the type tests of the surge arresters by the
laboratories or by the manufacturer themselves without the qualification mentioned above, the detail
of the test facilities of the laboratories or the manufacturer shall be submitted to PEA for approval
before proceeding the tests and before the bid closing date. PEA reserves the right to send

representatives to inspect and witness the tests with the cost of the bidders or manufacturers.

The type test report done by the laboratories in Thailand or local manufacturers shall be valid within

five (5) years counted from the issued date in the test report to the bid closing date.
The type test report shall be submitted with the bid.

PEA will also accept other documents instead of the type test reports and type test certificates in the

following conditions:

(1) In case the proposed surge arrester has been supplied to PEA and get the order from PEA’s
Procurement Department or Substation Work Department or Transmission and Distribution
System Work Department (from PEA’s head office), the Purchase Order (PO) or contact with Bill
of Quantities (BOQ) can be submitted, or

(2) In case the proposed surge arrester has been registered for PEA Product Acceptance, the not-
expired registration certificate counted to the bid closing date can be submitted, or

(3) In case the proposed surge arrester has been registered for Product lists for substation turnkey
project, the not-expired registration certificate counted to the bid closing date can be submitted
instead

However the document in case (1), (2) and (3) shall be proved that the surge arrester specified in the

PO or BOQ or registration certificate shall be the same product, type/model and all ratings as the

proposed surge arrester for this bid.

The cost of all tests and reports shall be borne by the bidders/manufacturers/contractor.

1d.2 Routine tests
(1) The surge arresters shall be passed the routine tests in accordance with TIS 2366-2551 or IEC
60099-4: 2009 at least the following test items":
(a) Measurement of reference voltage
(b) Residual voltage test
(c) Internal partial discharge test

" ; Note:
T& P l " PEA will also accept the surge arresters passed the routine tests in accordance with the later edition of the above
E—__ standard which may have a different test items or test procedure comparing with TIS 2366-2551 or IEC 60099-4:

2009.
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C Material, equipment, and specifications for TERMINATION KITS FOR 115 kV XLPE CABLE
C1 General material and packing instructions

Additional to the general instructions, the following shall be observed:
1a Scope
This specification covers the termination kits to be used with underground cable 115 kV, single-core,
copper conductor, cross-linked polyethylene insulated, copper wires screen and polyethylene sheath
cable.
1b Reference Standards
The terminations shall be manufactured and tested in accordance with following standards:
International Electrotechnical Commission (IEC):
IEC 60840: 2011 Power cables with extruded insulation and their accessories for rated voltages above
30kV (U, =36kV)upto 150 kV (U_ = 170 kV) - Test methods and requirements
Or American National Standard Institute (ANSI)/ Institute of Electrical and Electronics Engineers (IEEE):
IEEE 48-2009 IEEE standard for test procedures and requirements for alternating-current cable
terminations used on shielded cables having laminated insulation rated 2.5 kV
through 765 kV or extruded insulation rated 2.5 kV through 500 kV
And all other relevant standards, unless otherwise specified in these specification.
PEA will also accept the termination kits tested in accordance with the later edition of the above
standards.
1c Principal requirement
le.l  General

The cable termination kits shall be designed and manufactured for outdoor installation and operation in
tropical climatic area and highly contaminated atmosphere and shall be capable of operating at its full

ratings in the following service conditions mentioned:

Altitude :up to 1,000 m above sea level

Ambient air temperature : upto 40°C

Average relative humidity in any one year : up to 94%

Climatic condition : tropical climate

System voltage . 3-phase, 115 kV solidly grounded neutral
Rated frequency : 50Hz
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1c.2

Constructions

The housing of the terminations shall be composite material. The Fibre Reinforced Plastic (FRP) tube
shall be made of uncut glass fibre epoxy composite and the housing’s shed shall be made of hydrophobic
silicone rubber. Insulator flanges shall be made of corrosion resistant aluminium alloy.

The stress control for cable shield terminus may be of molded stress cone or voltage gradient tube. The
stress control by tape wrapping shall not be accepted.

The top connector for cable’s conductor and the top plate or cover of the terminations shall be
separated components.

Fluid-filled oil (Insulating oil) with preheating shall not be accepted.

The termination kits shall be suitable for cable having copper conductor diameter, range of diameter

over insulation and range of overall diameter as specified in Table 1.

Table 1

Physical dimension of 115 kV single-core XLPE underground power cable

115 kV underground power cable Unit Dimensions
Nominal cross-sectional area of conductor mm’ 800 1,200
Diameter of conductor + 1% mm 34.0 43.0
Thickness of insulation mm 16.0 16.0
Range of diameter over insulation mm See “C3 Schedule of detailed requirement”
Total cross-sectional area of copper wire screen, minimum mm’ 95.0 120.0
Range of diameter over sheath mm 86 —96 93-101

The termination kits shall be provided with:

(1) The connection to underground cable conductor shall be torque-controlled bolt type or shear bolt

type. The connection by compression type connector or by exothermic welding method shall not

be accepted.

(2) The connector for connecting the terminations to the overhead aluminium conductor size 400 mm’

shall be terminal pad and aluminium cable lug with 4-hole NEMA terminal pad. The connector shall

be furnished with mounting hardware, bolts, nuts washers and spring lock washers of stainless steel.

(3) Grounding device for earthing the copper wire shield including earthing terminal shall be furnished.

The grounding device by exothermic welding method shall not be accepted.

(4) Terminators and earthing terminal shall be electrically separate from support frames by suitable

composite supporting insulators. The supporting insulators shall be furnished by supplier.

(5) Base plate or supporting plate suitable for supporting the terminations. The plate shall be made of

non-magnetic material or other material but having eddy current protection design (such as

horseshoe galvanized steel plate, etc.).
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1c.3

1c.4

1c.5

1c.6

(6) Special tools (without such tools, cannot be installed completely) needed for installation
terminations as mentioned in the installation instruction shall be supplied free of charge at least
one (1) lot. (See “C3 Schedule of detailed requirement”)

(7) Each stress cone shall be marked the series number and size number or cable insulation

application range.

Ratings and characteristics
The minimum requirement of ratings and characteristics of the termination kits shall be according to

Table 2.

Table 2

Ratings and characteristics of the termination Kkits

Ratings and characteristics unit Requirements
Maximum operating voltage (U_) kV r.m.s. 145
Rated lightning impulse withstand voltage (BIL) kV peak 650
Partial discharge measurement pC <5
Creepage distance between live part to ground mm 4,495

Manufacturing Experience

The manufacturer shall give evidence about his long term experience in manufacturing of the termination
kits. The proposed termination kit shall have been supplied to customers outside country of the
manufacturer for not less than five (5) years counted to the bid closing date. The supply list indicating

type of terminations, country and name of customers and year of delivery shall be submitted.

Training course and supervision for installation
In case PEA require for training course and supervision for installation (See “C3 Schedule of detailed
requirement”) of the proposed termination kits, the bidders shall provide qualified person with the
minimum experience stated hereunder:

- Having a certificate stated that he is an authorized person of the manufacturer

- Having certificate from the client to declare for his supervising experience for the 115 kV or above

termination kits for XLPE power cable

The Bidder has to submit a supervisor’s Curriculum Vitae (CV) and the above mentioned certificates

within fifteen (15) calendar days after the bid closing date.

Tests and Test reports
The proposed termination kits shall have successfully passed all the type/design tests in accordance

with the IEC or IEEE standards as specified in clause 1b at least the test items specified in Table 3.
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Table 3

Type/design test items for the termination Kits

IEC 60840: 2011

IEEE 48-2009"

- Power frequency voltage test after impulse voltage
test, at 15 min
- Partial discharge test

- Impulse voltage test

- Heating cycle voltage test

Power frequency voltage withstand test

Partial discharge (corona) extinction voltage

withstand test

Lightning impulse voltage withstand test

Cyclic aging test

The type/design test report performs on the terminations with higher rated voltage will be also covered

the termination kits with lower rated voltage, but the termination kits shall have same type or same

.. @ . .
family ~, same material and same manufacturing process.

Note:

[¢))

PEA will also accept the termination kits passed the type/design tests in accordance with the later edition

of the above standard which may have a different test items or test procedure.

[¢)]

Same family means same internal design principle but may have a different cable dimension or different

metallic screen.

All items of the type/design tests shall be conducted by the acknowledged independent testing laboratories.

The following independent testing laboratories and institutes are accepted by PEA:

- KEMA : KEMA Laboratories

- V’Fall . Statens Vattenfallsverk, The Swedish State Power Board

- CRIEPI : Central Research Institute of Electric Power Industry

- EdF : Electrical de France

- CESI : Centro Elettrotecnico Sperimentale Italiano

- PLI : Powertech High Power Laboratory

- STRI : Swedish Transmission Research Institute

- TCA : Testing and Certification Australia

- OHT : Ontario Hydro Technologies

- EGAT : The Electricity Generating Authority of Thailand

- HVRL : High Voltage Research Laboratory Faculty of Engineering, Chulalongkorn University
- SATS : Scandinavian Association for Testing Electric Power Equipment

- Intertek : Intertek

- IPH . Institute "Priiffeld fiir elektrische Hochleistungstechnik" GmbH

- FGH : FGH Engineering & Test GmbH

- IEH . Institute of Electric Energy Systems and High-voltage Technology
- NEETRAC : National Electric Energy Testing Research and Applications Center
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1d

The bidder are at liberty to quote the meters which are tested by the other independent testing
laboratories not mentioned above, but have to be subjected to approval of PEA before the tests are

proceeded and before the bid closing date.

PEA will also accept type test reports accordance with the relevant IEC or IEEE standards conducted
by the manufacturer or other independent testing laboratories not mentioned above. In this case the
bidder shall submit evidence of the manufacturing experience of at least twenty (20) years of

termination kits used in 115 kV or higher transmission system.

The type test certificate or type test reports shall be submitted with the bid or within fifteen (15)
calendar days after the bid closing date. The Item offered without submitting the type test reports shall
be rejected.

The cost of all tests and reports shall be borne by the Contractor.

The routine tests shall be made in accordance with relevant standards.
The partial discharge test and AC withstand test shall be standard factory routine test items for
each individual stress cone of the termination Kits.

The routine test reports shall be submitted with each stress cone.

Packing

Each termination kit shall be packed in a wooden crate individually with a suitable lock for damage
protection of the terminations when transported, with instruction manual approved by authorized or
certified person of the manufacturer for installation in Thai and English language. A list of materials
with their expiry date shall be supplied for each package.

If any parts are packed in the wooden crate for containerized shipment, the wooden crate shall be
arranged into pallets so as to facilitate their movement by forklift trucks.

Plastic foam/carton shall not be accepted.
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C2 Material and packing data to be given by bidder

2a Technical proposals
The attached sheets for termination kits are the form for filling technical data.
All blanks shall be filled in with the required information and figures.

2b Drawing with main dimensions and exact installation instruction of termination Kkits shall be
submitted.

2c List of special tools as mentioned in 1c.2, (if any).

2d Packing details

Principal dimensions of each package in cm
Gross weight of each package in kg
Number of packages in each case

Principal dimensions of each case in cm
Gross weight of each case in kg

Volume of each case in m’

Number of cases
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Invitation to Bid No.: Sheet 1/1
Technical proposal for 115 kV XLPE cable termination Kits

PEA Material No. .............ooooo.t.

Characteristic and Rating Unit Proposed data

Manufacturer -

Country -

Type designation -

Catalog number (to be attached) -

Outline drawing number (to be attached) -

Installation instruction number (to be attached) -

Applied standard, publication number and year -

Rated voltage kV
Lightning impulse withstand voltage kV, peak
Power frequency voltage test (IEC) kV

For 15 minute, dry

Power frequency voltage withstand test (IEEE)

For 1 minute, dry kV

For 6 hours, dry kv
DC withstand voltage, for 15 minutes, dry (IEEE) kv
Partial discharge voltage at .......... pC kV
Range of conductor diameter to be accommodated with mm
Range of diameter over insulation of cable to be used with mm
Range of overall diameter of cable to be used with mm
Housing

Material (silicone rubber, etc.) -

Creepage distance between live part to ground mm

Stress control
Method (stress cone, voltage gradient tube, etc.) -
Type (slip on, etc.) -
Material -

Connector at underground cable side
Type -
Material (copper, etc.) -
Conductor size to be accommodated with mm

Range of diameter of conductor to be accommodated with mm

Connector at overhead conductor side
Type (clamp, etc.) -

Material -
Conductor size to be accommodated with mm’
Range of diameter of conductor to be accommodated with mm
Manufacturer’s experience years
Instruction manual for installation in Thai and English language Yes/No
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C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.

1 1020150204 1.1 set(s). Cable termination kit, outdoor type, suitable for using with
115 kV underground power cable size 800 mmz, with:
Range of diameter over cable insulation : 67 mm — 73 mm
Complete with necessary installation materials, installation instructions and
accessories
1.2 lot(s). Special tools for installation termination kit in item 1.1. (if any)

2 1020150207 2.1 set(s). Cable termination kit, outdoor type, suitable for using with
115 kV underground power cable size 800 mmz, with:
Range of diameter over cable insulation : 77 mm — 80 mm
Complete with necessary installation materials, installation instructions and
accessories
2.2 lot(s). Special tools for installation termination kit in item 2.1. (if any)

3 1020150208 3.1 set(s). Cable termination kit, outdoor type, suitable for using with
115 kV underground power cable size 1,200 mmz, with:
Range of diameter over cable insulation : 76 mm — 83 mm
Complete with necessary installation materials, installation instructions and
accessories
3.2 lot(s). Special tools for installation termination kit in item 3.1. (if any)

4 - lot | Supervision for installation the termination kit in Item 1.

5 - lot | Optional accessories for termination kit in Item 1.

6 - lot | Supervision for installation the termination kit in Item 2.

7 - lot | Optional accessories for termination kit in Item 2.
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C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
8 - lot | Supervision for installation the termination kit in Item 3.
9 - lot | Optional accessories for termination kit in Item 3.

Notes:

1. The bidder has to quote the unit costs; and portion of each item shall not be

considered.

. The bidder has to quote on the supervision for installation and optional

accessories (if any) with their lists of quantities and itemized prices; PEA
reserves the right to purchase on supervision for installation and optional

accessories by some or all of items, to adjust their quantities, or cancel them.

. PEA shall purchase the cable termination kit, special tools (if any),

supervision for installation and optional accessories from one (1) bidder.

. Evaluation and comparison of bid price shall not include supervision for

installation and optional accessories.

. For the products which have never been used in PEA’s system, PEA reserves

the right to request for the installation demonstration. In case the bidder
cannot carry out to demonstrate within thirty (30) days after being informed
by PEA or the installation procedure is not suitable for PEA’s system, the
bidder’s proposal shall be rejected. However, bidder can initiated PEA for
the installation demonstration before bid closing date by issuing the official
letter to the Procurement Department and clearly state the request for

demonstration and invitation to bid number.

. Training course for installation and maintenance the proposed termination

kits shall be provided by the Contractor for PEA’s personnel. The training
shall not less than Three (3) days. The training shall be free of charge.
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