dealalanu 952818 hasuann :
JONIMUANIUNATRA N1SLEINVUIA

N1SANNY BAZNISNAFIU

ANSEULUT NISEASEUANUNGBY SEUUae IHiNasmy
229N a1 USE 21390 a1inmw)

log aums yuuia Imnsseau 9 nessnnsgiuseuuln

nslihduniinim Ing. 025905553 email : don.b@pea.mail.go.th

High Voltage Cables

Water Blocking Tape
AL Tape
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PE Sheath
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Semi Conductive Tape
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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 M0t 1%
DC resistance at 20°C Max. (V/km 0.0221
Conductor screen Thickness mm L5
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 35
Range of diameter over sheath | Diameter mm 86-91

(excluding rib)
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Medium Voltage Cables

Spunbond Tape

Semi Conductor

Semi Insulation

Insulation Copper Wire and Copper Tape
Conductor
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1 ussiulihiirivia 0.61(1.2) KV unwien dimosuasfinduaiauiv
uilimmasiahliifiu 90 °C awaunsocdindwaRiofiin (XLPE) idenwed hiianasbdieafies
A d v v .
PVC(ST2) mieiwiiwiiaazyaasdtah 18, 2.6, 4, 6, 10, 16, 25, 36, 50, 70, 95, 120, 150, 185, 240, 300 Uax 400

mm®

2 wrhiliifiimie 12/2024) KV unwiiens hresuesinfenSaun
auungillinueainiliiu 00 °c swouasorRndwodiofiiu (XLPE
anfudinh Extruded Ut Bonded sin3uauam Extruded WLy Strippable Aranlomzain Cu wires 6w Cu tape
Haqilasiuniaditii Under Ovorsheath maffnihiiasaasin 1.5, 25, 4, 6, 10, 16, 25, 35, 50, 70,

95, 120, 150, 185, 240, 300, 400, 500, 630, 800 UAE 1000 mm*
3 wsseulwiiimun 12/20024) 'V unen dvimesumsiindendeuin

qumpflimsesiahlsiciu 9 °c mmefiefitu (XLPE) fufermefiefitu itz PVC(ST2)
anaushi Extruded uty Bonded AN3umman Extruded Wi Strippable Aawlavesi Cu wires UAE Cu tape

A dou P
MeuimndaszIasing 15,25, 4, 6, 10, 16, 25, 35, 50, 70, 95, 120, 150, 185, 240, 300, 400, 500, 630, 800
U8y 1000 mm*
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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 J 6 6 15 18 30 34 53 53

Diameter of conductor +1% mm 6.95 8.33 | 11.45 | 1295 | 1598 | 1847 | 23.39 | 26.67

Thickness of conductor screen, approx. mm I 0.5 I

Thickness of insulation mm 525

DR verineiaRo T aapre R mm [ 190 [ 205 [ 235 [ 250 [ 20 | 305 | 355 [ 390

Thickness of insulation screen, approx. mm I 0.5 I

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 21 2.9 24 2.6

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

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

alm PEA

A18LAL0A LA AULLSIAN

mslusihaaugiinia

PROVINCIAL ELECTRICITY AUTHORITY
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NIBAnaLanan 0.6/1 nlallas 90 asALwalTa (CV)
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Table 1 il ! £
NNIDULNAINUTDU
Dimension of Single-Core, Stranded Copper Conductor,
0.6/1 kV 90°C XLPE Insulated and [PE Sheathed [Power Cable (CV Cable)
° 1%
7 : ; AMTUIAINUIDU
Nominal cross-sectional area of conductor mm 6 10 16 25 35 50 70 95 120 150 185 240
Min. number of wires in conductor = 6 6 6 6 6 6 12 15 18 18 30 34 ( < )
Diameter of conductor mm 3.0-34 | 3640 | 46-52 | 5665 | 6.6-7.5 | 7.7-8.6 | 9.3-10.2 1L0- 12.3- 13.7- 15.3- 17.6- SU a q LLEU Q
12.0 13.5 15.0 16.8 19.2 b
Thickness of insulation mm 0.7 0.7 0.7 09 0.9 Lo kL 1.1 12 14 1.6 1.7 ﬂ’]iwqﬂﬁqﬂgau
Thickness of non-metallic sheath mm 1.4 14 14 14 14 14 14 1.5 1.5 1.6 1.6 1.7
Overall diameter mm 7.2-78 | 7.8-84 | 88-9.5 10.2- 11.2- 12.5- 14.3- 16.2- 17.7- 19.7- 21.7- 24.4- . - - — . — - — : - = - - - (EU a Q"L'Wa)
112 122 135 15.3 173 18.9 210 232 26.0
0 L]
Max. DC resistance of conductor at 20°C Vkm 3.08 1.83 115 0.727 0.524 0.387 0.268 0.193 0.153 0.124 0.0991 0.0754 H eat S o u rce
_— R v
AC test voltage for 5 minutes kV 35 ﬂ']il,l,msqaﬂ’]f]l]sau
DC test volage for 5 minutes kv 54 - Wc  Conductor Loss
1Y a o
(Lifesiifnans)

- Wd Dielectric Loss

allaany CV PEA

- Ws  Sheath(Copper Wire) Loss
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nssuafiimuazouAlatedy 197U 3x1 WAT 3x2 DUCT BANK

e A0 — WA[05T; +n(ly + Tz + T RATED CURRENT OF UNDERGROUND POWER CABLE IN 3x1 AND 3x2 DUCT BANK
~ JBT +nR(L+ )T + nR(L+ & + ,)(Ts + Tay)

mausfifmneweres wenh
RATED CURRENT PER CIRCUIT (AMP.)
Frafinrms il IuuTey DUCT BANK P
DEPTH, FROM GROUND LEVEL TO TOP OF DUCT BANK m
I = Continuous current rating (A nnoefions
; g (A) e A nmy 240 M nwm w0 M
A9 = Temperature difference between conductor and ground reference (°C) CARE Wim e CABLY siTe mm
. . . 1 2 3 4 5 1 2 3 4 5
R = a.c. resistance of conductor at maximum operating temperature (&/m)
: ) 1 400 aso 370 364 380 504 480 487 480 452
W, = Dielectric loss, W/m
< 2 337 N7 306 300 203 424 as7 383 373 367
n = number of conductors in the cable
3 208 277 268 280 254 ar2 346 332 323 318
4 272 251 240 234 228 339 a1z 300 280 284
|EC 60287 5 251 23 221 214 2i0 313 287 274 288 260

2
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a0 7.0
| Native soil= 1.2004C-M/W

e LASBUIAMNUAIUNIUNGNAU (Earth Resistance Tester)

e LASEINANNUAIUNIURUIU (INnsulation

Resistance/Megger Tester)
. 1ASMIAANFABLLBIVDINTSTAR (MicroOhm Meter)

. LA3DMAABULIINUES (D.C. Hi-pot/VLF Tester)
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MInTINTIgaEm

nsvaaeuAsaLdawasnsTan

NSNAFBUNTADAIAY
NMINARDUANUATUNIURUIL(ADW/MAT NTNATBULTINUEY)
NTNARDULIIA UGS

nMInegeULUdeNnuay

ANSYAFBUAIUAINUABLTIAY (AC withstand)
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SHIELD - CONTINUITY TEST REFER ROUTINE TEST FROM FACTORY cee °
aqaqquaq\mqm SCREENING WIRES SCREENING WIRES SCREENING WIRES
owEondan dany) PHASE A + PHASE B PHASE B + PHASE C PHASE C + PHASE A
RESISTANCE OF
SCREENING WIRES (OHMS,
NSNAAOUNSRIAIAY Ea e -
3 m TEST OF TEST DEVICE = oeoeorermassrmmssinnessssmnnnans
AR R iy : luinnnan 2 Tan sYanuamonaiodo -
EARTH RESISTANCE _ NOT MORE THAN 2 OHMS  SERIAL NO. OF TEST DEVICE oo
ANy
POSITION 1 2 3 4 S 6
A0
| locmow - = o e
AAIRUMUAY me
FARTH RESISTANCE und;
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For 22-33 kV
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BREAKDOWN

O bausnany
NO BREAKDOWN
piaafamnmng s
SEE_ADDITIONALLY NOTE 5

: i
AR TU TR s ARy 22 W 24 BAOR wvvldimas

AC_WITHSTAND, 22 kV 24 h.
/

EA S
0 Tawusnenn "
NO BREAKDOWN
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1. 1o HDPE (High-Density Polyethylene)
2. 119 Corrugate 130 NogNYIN
3. 18 RTRC (Reinforced Thermosetting Resin Conduit)
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10 HDPE

1 ¥ a
NasagdfIedtALLA|
miztizaie - (High-Density Polyethylene) ]

1 ifuried nila. shunldesmaniialdaunniiae High Density Polyethylene Conduit (HDPE)

2. HAAAN UBN. 982 / 2556

o 190.982 1Wunesimaiinanlyalnih

3. mynenaly Coupling t16g Butt Welding

e PE 80 Novinatannii 160 1. 19Class PN 8
Novinanaua 160 u3.Au 1 1% Class PN 6.3
o 15¥lun1snoa319VY Duct Bank, Semi Direct Buried,

Directional Drilling tta$ Pipe Jacking

' ] T a A 19 A9
2. ﬁ13J’]5f]QWQﬂﬂqﬂﬂTUﬂUTﬂ@%uﬂ@uIﬂlelllﬂfNﬁJell@ﬂf]

=3 9 A A Y
usuFIAN UL HauaInavg ldde
3. Tumsaenesz 191WY Screwing Tumsane
4. HAAMNUINTFIU JIS
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Corrugate Conduit 1350 ﬁagnyjn

Reinforced Thermosetting Resin Conduit (RTRC)

° HANMNINATFIY JIS

e ANNYADI 50 m

o l#luanunAaan13nslAI9031IN 130 Semi Direct Buried
'a U v . o

o luiieanl¥lumsnea319uu1 Duct Bank, Directional

Drilling !tas Pipe Jacking

NAsALFYLALLR

Reinforced Thermosetting Resin Conduit Reinforced Thermosetting Resin Conduit

(RTRC) (RTRC)

* M3nATLazHanm UL o NoaMmIFUUAY Wi Fiberglass 6 591

| v Y a
o ihieSosmumiialagiams o l5lun15nea31911UY Duct Bank, Semi Direct Buried 12z

o ANNYINOUAL 6 1UAT Pipe Jacking

o NoaaulFlaau Wy Fiberglass 3 59U
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PAF ¢4 luifin 40% swisusie 3 1dusia 1 vie
ez uLAY 53% dwisusy 1 tfuso 1 vio

d
PAF = n X B x 100

o d = |§uraudnassnoada lédu
D = idusuaudnaane luwesvia
n = uuae i

PN

Table 1 Data for XLPE underground cable rated voltage 12/20(24) kV

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

Min. number of wires in conductor i 6 6 15 18 30 4 33 53
Diameter of conductor +1% mm | 6.95 | 833 | 1145 | 1295 | 15.98 | 1847 | 23.39 | 26.67
Thickness of conductor screen, approx. mm 0.5

Thickness of insulation mm 5.5

Diameter over insulation, approx. mm | 19.0 ‘ 205 ‘ 23.5 ‘ 25.0 ‘ 28.0 ‘ 30.5 ‘ 355 ‘ 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

screeq, minimum

Number of wire screen, minimum = 20 20 20 20 30 30 30 30
— i X ]

= meralhﬁeath mm 1.8 1.8 19 2.0 23 /_.2 2.4 2.6

@1 diameter, approx._J TIIIIT py 30 33 3T 3% \42 @ 52

Max. d.c. resistance of conductor at 20°C | Q/km | 0.524 | 0.387 | 0.193 | 0.153 | 0.0991 | 0.0754 | 0.0470 | 0.0366
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PROVNCIAL ELECTRICITY ‘ALHORITY PROVNCIAL BLECTRICITY AuHORITY i e D8 (MANDREL)
; - ol 1 suRRUmRTRELTE M SELE A
vevesoy Ry wreemfl 19 lumsyesey oM fiesan - - - — -
) ATtmgUmaYssa Ted i S AlS (L) (L) | WamguenEmenen
1. MSYPRDLUPAUYIUSBU SR (TENSILE TEST) IS 982 . L ’ TUeMRIY —e T | U )
* FomanceT L lumnsyesoy @) TonesiweesrTe | teresiefl RISER POLE | ypwitt Sosneatia
1.1 STRESS AT YIELD POINT (S) IS0 8250-1 219 MPa uﬂﬂu ‘ (N LENGTH) (AT'RISER POLE ) 0 6
1.2 ELONGATION AT BREAK (¥), SO 6259-3 | *350% DY GAUGE LENGHT TTTPREL —
" L = 300
.2, TSTPRELAI YN MADN SR (RING STIFFNESS TEST) 125
Twson (x) Tutes 140
D SDR 21 Wi > 8/ Fwmannmf L1 lumsvesey - L = 200 X =D - 12 3
-0 SDR 17 vo 1S0 9969 > 18 kN/m® rmafersorraty = L = 400
- O SOR 138 o ’ > 83 kN/m’ wootumsvesaufonn =
-0 SDR 11 > 66 kN/m"'
3. maveseLARTIT IR EVREIAYET (MELT FLOW RATE TEST) o age [EXR01|(0:30:0.00 w10 Wi 1
31 MELT Mass flsmn 190 T PE100 | 0.20-0.40 Nl 10 wof| POTHATETT I PTG o e .
IS0 1133 $oy s R
aF nnumsvesoy % g > L - A
3.2 MELT FLOW DIFFERENCE FROM MATERIAL < a4% voonflssyly coa ; } ’ 121
4. raneREUSRsmMWIETLSEY = : - I ! 1 |
. n : ; |
(THERMAL STABILITY) TS 982 ALY Ao 19 lumsyesey } ® > e }
fimngD 200" 150 11357-6 ynfurmsesey SO N -\ A i

% 1 MPa = @ N/mm" =~ 145.098 Ibl/in" = 1,000 kPa = 1,000 kN/m"
NAFRUNLIIUNNEAVTEAAITUNAN e s et
[

L fnen lidlaufie mitim 9 A-A
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VNN NN ARANE T
22-33 kV 12 AT, max.400 A.NA.

WayN NN AeANe FEUL
22-33 kV 12 2947, max.400 f.NN.

wasuu g autingn i s
22-33 kV 12 2997, max.400 F.NN.

WAy NNaUEN ARAE 4-6 9943,
- 22 kV @18l max.400 p.NN.
- 33 kV @181 max.240 f.NN.

s 2T-9.10.11.12 - 22-33 kV @18 max.120 A.UN.,2 2943

f=—6.598 —=

—

|=6.598 =

2T-6

aWn (Manhole) ¥SUITVVMNYES 115 kV

WAy NNaueN Aede sEUL
115 kV, 4 2997 max.800 A.NK.

VN NGULEN ARANE FEUL
115 kV, 4 99327 max.800 A.NN.

sagdne N9 T2
115 kV 4 2999 max 800 B.NA.

Yawn (Manhole) NHITUIZTVUINME 22 & 33 kV

253 PUADAE NI T2UL
_—% — 22-33 kV au1mgne ludifiu

255 120 pa.

284 padeld n1enes svuL
-——% — 22-33 kV 111mgne i

256 120mpam.

¥ ! dy b %
Wusaane aealAs vl

2C-2,2C-3 22-33 kV 2uadne laiifiu

~— ) ]
E—
%

e

2C-4,2C-5 120 m..

O
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F—l i o gauluwnaluiu
LT . i 25 Tovinluiluil
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W4 MANHOLE NUMNAIYNU SELF-FUSING
MANHOLE FLOOR et o))

Y SHALL BE RE-INSULATED

WITH SELF—FUSING TAPE

\ (TEM (5))
\ T

T &t MANHOLE
["™ MANHOLE WALL

e
denomu“wm’ NO) h
REMOVED INSULATION =
AT THIS POINT ANCHOR BOLT
S
swa:dva g
e
. o ~ Q
ki S0a:dun Aaari
ITEM DESCRIPTION AT, NO

wia dmdundalatu o 14 e
RACK, UNDERGROUND CABLE, 14 SLOT

Muadaveint pndroswmcaanwen R 1X30 NN (wn. 1| Maiie)
CABLE, POWER PVC-INSULATED 8 JACKETED, 1X 5054 mm (TiS 1| TABLE 6 )
i
MAAGTEN WAN 60XE0X5 WN.UN 2 W,
GROUND ROD, 60X60X 5 mm, 2 m LONG
—v - ——2 —
yinany dandles M8
CLAMP, SINGLE U-BOLT, M8

1020080009

1010220002

1010230000

wiwmadaaanadus

1020180003
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