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116 2995UUNN 2D .. SN o o VSN ... I 66
217 MIMuv91995 Tl Ha 103 Counter Synchronoussi. = et 67
1182995\ TasnouTnsans. .. ol 9l L 68
119 VA0 1Az NI UM HIOIUUBMAI I TEUIAHA e 68
120 MR VITHUDIATUNG e 69
4.21 M350 afdra 2 Line X 16 Character LCD Displav...o.oooo R 69
12 TR At S AT U0 TS UATH . 70
e Rt ) I S ————————— 71
120 905 AU TE I AHAAZ A IR e 72
125 T e T o v -1 o 73
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- i o
NN i
' da qcldyw o r'd =
S 1 RINATOUH AN INAIANTUINT .o T
3 DN ARIANIINT DUNIT T e 75
5 3 HIUAAINSIADNHUARUIUNADINVTNATOU .o 75
54 Mioua NSt ouAITZOSA MO INATOU ..o e 73
53 GI001INIT DU IS EUEMTINATIDU .ot e, 75
=Y e o o o y a B o A &M
3 6 uufipNAduNA A S UTRUAITE0E N AL MTITUAUMINIUYDAATONIDTA. ... ... 76
5 7 HANISNATDVVDILAS DB IAMAAIDANNHU 19D LCD Modulen. tuereevveeeeeeeeeeeeeeeei, 76

8 MINAABUMIAIE VBINUIW PVC tiaz XLPE Yo I EAanISuzA MO IwA .77

‘N

n

9 MISNAFBLNIIA 8| P38 300 V 2-core PVC Insulated and Sheathed. Flat Tvpe

sl fim’ P Srtmbienabiaer” >/ T\ N AT e N 7

N

10 ff'ignpiuﬂﬁuazﬁ'ﬂuﬂﬁwmﬂw 300 V 2-core PVC Insulated and Sheathed. Flat Tvpe
YU F i ASTOEATRUIIL0 WIATS 0\ s e 78

d1 f‘?fgq;mmﬁuﬁxﬁeunﬁwmmu 300 V 2-core PVC Insulated and Sheathed. Flat Tvpe

th

JUTH Piam. NeaE AT 0 R e AN A 78

12 ﬁmﬂJWmﬂﬁuﬁzﬁﬂuﬂﬁUﬂﬂﬂﬂW 300 V 2-core PVC Insulated and Sheathed. Flat Type

N

VU i NS ZOERANUOITOMAT oo L Vot it e e, 78

th

13 AyanunAuaziounNauYe Ty 300 V 2-core PVC Insulated and Sheathed. Flat Type
U | mm NTZOZANIUOII A0 IURAT ..o i 79

14 ’c?igigmmﬁuﬁ:ﬁaunﬁmmmu 300 V 2-core PVC Insulated and Sheathed. Flat Type

o

UIA T mm’ NTZOLADMOTISOLURAT o eewer s eeeeieeeie ettt 79
515 fogqpmﬂﬁuﬂ:ﬁaunﬁ‘lwmaw 300 V 2-core PVC Insulated and Sheathed. Flat Tvpe

1UIA | mm: NTLOLAMINUTY 60 LUSIT oot TLS)

I

16 ﬁmmWﬂiﬂﬁuﬁgﬁBUﬂﬁUﬂiﬂiﬁw 300 V 2-core PVC Insulated and Sheathed. Flat Type

VVIA T T NITZEEAITHOTT TOUIRT e eeeeee e S0

I

o - ) o
A7 dunuaauasnounayvoday 300 V 2-core PVC Insulated and Sheathed. Flat Type
VUIA T mm” NTEOEATIIONI 8O AT oot 80

o 2 W ™
A8 ATRUANUARUEZNOUNAUVDITY 300 V 2-core PVC Insulated and Sheathed. Flat Tyvpe

"

VIR T mm- ﬁ'izU:iﬂleJUYJ 90 tha5
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5.19 ﬁﬂgiymﬂﬁu ﬁ:ﬁ'mma’u%aﬁm 300 V 2-core PVC Insulated and Sheathed. Flat Type

¥
i

VIR L ATEOEANWNO 100 A .81
5.20 AyRNEnALAEROUNTUVEITIV 300 V 2-core PVC Insulated and Sheathed. Flat Tyvpe
VIR L’ RIE0EANON L0 RS 81
5.21 ﬁtyiQWNﬂguﬁzﬁauﬂﬁHMBQHWU 300 V 2-core PVC Insulated and Sheathed. Flat Tvpe
VA T’ NIEOEA MO 120 BI85 .81
5.22 ﬁiyfy“lmﬂﬁ14ﬁ$ﬁ8ﬂﬂ5ﬁ"’lﬁ]dﬁ1u 300V 2-¢core PVC Insulated and Sheathed. Flut Ivpe
VWA | mot’ M3205A1N017 PR ... e NN 82
3.23 ﬁagaﬁiuﬂﬁuﬁzﬁalmﬁwmmu 300 V 2-core PVC Insulated and Sheathed. Flat Type
VIR I mm’ 15205ANLI i BIE ATy oS 1) e U | WO .
5.24 ﬁigmwmﬂﬁ'ua:ﬁ’aunﬁwaamu 300 V 2-core PVC Insulated and Sheathed. Fla Fype
VA Linm’ AIEOZANMONT 150 005 oo .82
325 ﬁﬂg@WmﬂéiuﬁzﬁBUﬂﬁﬁilmme 300 V 2-core PVC Insulated and Sheathed. Flat 1 vpe
VA Tmm’ ISEOEANETI 160 MRS, oo 83
3.26 ﬁ’a;apmﬂﬁl'uﬁ:ﬁauﬂﬁmaamu 300 V' 2-core PVC Insulated and Sheathed. Flat I'vpe
VAL mm T5E0gAIMO N IO WA e e 83
3.27 ﬁ’q;m_pmﬂﬁufr:ﬁ’auﬂﬁmadmu 300V 2-core PVC Insulated and Sheathed. Flat Ivpe
VIR 1 mm® DIEUEAWON 180 IR o .83
5.28 ﬁmﬂg1mﬂ$uaxﬁauﬂﬁumadﬂ1ﬂ 300 V 2-core PVC Insulated and Sheathed. Flat Tvpe
VUIA 1 mm’ ASZOLANNII 190 AT e .84
5.29 ﬁm@1ﬂ1ﬂﬁuﬁxiﬁaunﬁumaaﬁwu 300 V 2-core PVC Insulated and Sheathed. Flat Fype
VA L ASEOEANNON 200 05 84
5.30 ﬁ@m1mﬂﬁuﬁ:ﬁauﬂﬁumaaa1u 300 V 2-core PVC Insulated and Sheathed. Flat I'vpe
WA Lmm’ Rszeznmon 200 A 84
331 t’TiLJﬂ,ﬂﬂJ_ﬂﬁuﬁz'ﬁmmﬁ]l‘imdﬂw 300V 2-core PV'C Insulated and Sheathed. Flat | vpe
VA L’ Rszes O 20 wes 83
5.532 fTﬂ_mﬂﬂlﬂSuﬁ:‘,ﬁOlJﬂﬁllﬂJE]{]ﬂ'lU 300V 2-core PV'C Insulated and Sheathed. Fla [vpe
VA L ASE0EA MO 230w o 83
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5.33 ﬁmmmmﬁuﬂzﬁmmﬁmaama 300 V 2-core PVC Insulated and Sheathed. Flat Type

o

YR R P P B N1 Ty e 1 o T —
534 ?ngmul’lﬂlﬂﬁllﬂzﬁﬂlJﬂﬁ’ll"UEN’fﬂU 300 V 2-core PVC Insulated and Sheathed. Flat Type

VIR | mm” NIZOEANNETY 250 LIAT oo e

"

Cross-linked Polvethvlene Insulated and Polyethylene Sheathed

R308RI 137 . SO e N

(=

36 A MAAUAZ NOUNGVVDIAI 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polyethvlene Sheathed Y11 6 mm’ NITVLANNOT) 10WAT. ..o,

5:37 f?iymummﬁuﬁzﬁ’auﬂﬁmamw 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polvethylene Sheathed Y118 6 mm NIZULANUOTY 2010AT ...

38 dRNmARuaLADUNAUVOITIY 0.6/1 kV. Copper Cable Twin Conductor NLPE

o

Insulated and Polvethvlene Sheathed Y119 6 mm NIZUZAINON 30 AT, ...

5.39 dyanuaiuAZRoUNAUYERTIY 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polvethylene Sheathed U114 6 mm° NIYSAINOTY 40 UAT. ... ...

5.40 AyauAAUAZNOUAAUYBITY 0.6/1 kV. Copper Cable Twin Conduetor XLPE

Insulated and Polyethylene Sheathed 41118 6 mm” NTEYEANNOIT S0 0AT ...

5.41 FRNUAAUAENOUNAUVDIAI 0.6/1 kV. Copper Cable Twin Conductor XLPE
Insulated and Polyethylene Sheathed U119 6 mm’ N520EAINO1I 60 LA

5.42 ﬁiytgmﬂﬁuﬁzﬁ'aunﬁwmmu 0.6/1 kV. Copper Cable Twin Conductor XL.PL

Insulated and Polyethylene Sheathed YU19 6 mm’ NILOZTANUOII TOLUAT .o

543 ’c?'igiywﬂﬁ'u AL ROUNAVVDIAI 0.6/1 KV Copper Cable Twin Conductor NI.PE
Insulated and Polvethylene Sheathed YH1A 6 mm’ ﬁ?:ﬂzﬂ’ﬂhﬂﬂ 80 19
544 i?q;mmmﬁu Az NOUNAUVDITIY 0.6/1 K. Copper Cable Twin Conductor NLPL
Insulated and Polyethvlene Sheathed VUIR 6 mm’ 'ﬁi:Uﬁﬂ’ﬂiJUﬁ 90 117
5.43 ﬁﬂgﬂpﬂ!ﬂﬁuﬁﬁﬁmmﬁﬂilﬂiﬁm 0.6/1 kN Copper Cable Twin Conductor XLPL

Insulated and Polyethylene Sheathed V110 6 mm” NI2OLANNEIT 100 11§17
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' da QCC‘:‘JU o o i -
33 NMSNATOUMIAVNDIUNATATUWNTUDINE 0.6/1 kV. Copper Cable Twin Conductor
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AW

5.46 Ayanmnau Az iouNaUYDITI 0.6/1 kV. Copper Cable Twin Conductor XLPE

[nsulated and Polvethylene Sheathed Y11 6 mm™ NTZBEANWUIT TTO INT..........

5.47 ﬁilluigm!ﬂﬁll AziaUNALVDIAI0 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polvethyvlene Sheathed W18 6 mm- NIZOLANWUTY 120 IAT..........

5.48 é'fiyﬂ_;wmﬂﬁuﬁ:ﬁ'auﬂﬁmmﬂw 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polvethylene Sheathed Y110 6 mm™ NIZVEN UL 130 00T ...

5.49 FyimaauazApund Va8 0.6/1 kV, Copper Cable Twin Conductor XLPL

]

Insulated and Polvethvlene Sheathed Y118 6 mim NIEOLANNOII 10 AT, ...

5.50 Ay UATUAZADUNATVDINIY 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polyethvlene Sheathed U119 6 mm- NIZVLANNONI 150 AT ...

3.51 ﬁ'muq;mﬂﬁuﬁ:ﬁ’auﬂﬁmaamu 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polvethvlene Sheathed 1118 6 mm_ NSLYSANMYTI 160 AT ... ..

B2 ﬁ'fgﬂpiuﬂﬁuazﬁﬂunﬁwuaamu 0.6/1 kV. Copper Cable Twin Conductor XLPE

U

Insulated and Polvethylene Sheathed U119 6 mm NILULAUI 170 IAS..........

h

53 f?-:l,;mumsﬂﬁuﬁzﬁauﬂﬁmaamn 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polvethvlene Sheathed V116 6 mm’ NIZPLANUIY 180 AT, ...

3.54 f?igi:ymmﬁu ALNOUNAVVOIAW 0.6/1 kV- Copper Cable Twin Conductor XLPE

Insulated and Polyethylene Sheathed ¥U1® 6 mm- NTLOZANMUEII 190 HAT..........

55 ﬁﬂ;mﬂﬂWﬁUﬁzﬁ@HﬂﬁU%ﬂdﬁW 0.6/1 kV. Copper Cable Twin Conductor XLPE

wn

Insulated and Polyethylene Sheathed U111 6 mm” NIZOLANNOII 200 1UAT ...

I

36 Ay IMAALAZNBUNAVYDIAIY 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polyethvlene Sheathed YH1A 6 mm’ NITOZANOII 210 1A

th

37 dganunauaziaunauuearmy 0.6.1 kV. Copper Cable Twin Conductor NI P

Insulated and Polvethvlene Sheathed VHIA 6 mim’ NILOLAINOI 220 180T ...,

o B v -
SA8 AYNINAAVASNOUNATVDIAIY 0.6'1 kV. Copper Cable Twin Conductor X1PT

Insulated and Polvethvlene Sheathed YHIR 6 mm NILUZANUONT 230 AT ...

) - v o . .
3.39 ﬁigq;mmﬁuﬁ; NOUNAVUDITI0 0.6 1 kV. Copper Cable Twin Conductor NI PE

Insulated and Polyethylene Sheathed YU 6 mm’ NILOEANO) 240 10AT ..
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A i
3.60 f'fn_;n_;mx_ﬂﬁnﬁzﬁmmﬁuma&mu 0.6/1 kV. Copper Cable Twin Conductor XI.PE
Insulated and Polyethylene Sheathed Y11 6 mm’ “ﬁ‘izv:ﬂ?ﬂwn 2305 96
5.61 MTTAARDINAINOSTINATASITNT U0 1220 kV. Underground Cable Copper
Stranded Conductor XLPE Insulated and PE Sheathed ﬁ‘iwxﬂ’numwﬂmﬂ'uq ............ 97
3162 ﬁmmeﬂSllﬁ: ADUNAVABIAIY 12/20 KV, Underground Cable Copper Stranded
Conductor XLPE Insulated and PE Sheathed ¥19935 mm ﬁiw: ANUEI 10 AT.... .98
3.63 ﬁiyﬂ,ﬂm ﬂﬁ‘u AN UNaUUDITI 12/20 KV, Underground Cable Copper Stranded
Conductor XLPE Insulated-and PE Sheathed Y118 35 mm” ﬁiwsmmun 20 WIS 98
5.64 ?;flﬂ_gﬂg'lﬂlﬂﬁ;uﬂzﬁauﬂﬁ‘lﬂmdﬁw 12720 kV. Underground Cable Copper Stranded
Conductor XLPE Insulated and PE Sheathed 3118 35 mm’ ﬁszuzmmﬂn 0mRT..LL L 98
5.65 ﬁtgigmﬂé'uﬁ:ﬁ’auﬂﬁwmmu 12/20 kV. Underground Cable Copper Stranded
Conductor XLPE Insulated and PE Sheathed U118 35 mm’ ﬁ‘izﬂ:ﬂﬂntﬂ’] 40 AT, 99
3.66 ﬁmmwwﬁua:ﬁaunﬁmamw 12/20 kV. Underground Cable Copper Stranded
Conductor XLPE Insulated and PE Sheathed 4119 35 mm ﬁizvzmmun S0 R5...... 99
5.67 ﬁﬂ,}iy'lmﬂgu AzVouNAURIAY 1220 KV, Underground Cable Copper Stranded
Conductor XLPE Insulated and PE Sheathed 3118 35 mm’ f‘llii:uzmnmn 100 1HA5....99
5.68 ?fiyfgmmﬁuﬁsﬁ'ﬂuaé’ma&ﬂiﬂ 12/20 kV. Underground Cable Copper Stranded
Conductor XLPE Insulated and PE Sheathed 41410 35 mm’ ﬁizu;mmun 130 tR5... 100
5.69 ?Tnuriymm?iu AgNOUNAUVOIAIY 12/20 kV. Underground Cable Copper Stranded
Conductor XLPE Insulated and PE Sheathed 31430 35 mm’ ﬁﬁ:nzﬂﬂmm 200 10605...100
5.70 ﬁ'iyﬂ_pmﬂﬁlﬁmzﬁ’aunﬁwmﬁm 12/20 kV. Underground Cable Copper Stranded

Conductor XLPE Insulated and PE Sheathed 31118 33 mm: NIzozANULN 250 AT, 100

o

¥ "
' I s A '
T AUNDTUNAATUNNTNISUSANIVYIITIUAIT VI8 300 V 2-core PVC Insulated and
Sheathed. Flat Type. .o 101

0 o n:,cc:u [ ot "
2NN UNARNA NN NIZ0ENNHUIIMIOA N VI 0.6'1 kV. Copper Cable Twin

n

Conductor XEPE Insulated and Polvethylene Sheathed. oo 102

! fe mea o o o )
T3INUNDTHNAINTUNNHNTZOZANNOIIAIL VOImY 12/20 kV, Underuround Cable

‘i

Copper Stranded Conductor XLPE Insulated and PE Sheathed. ..o 102
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5.74 MINATOUWIAUNDIUNAIATUNNFYD I 300 V 2-core PVC Insulated
and Sheathed. Flat Type 1.lu‘lﬂGl|N“1 ................................................................ 103

75 ﬁiuufymﬂﬁuﬁzﬁaunﬁwmmu 300 V 2-core PVC Insulated and Sheathed.

n

Flat Type U8 | mm’ AszogAnuen 100 mes.. 103
5.76 T IMAAUAZNOUNAVVDIF Y 300 V 2-core PVC Insulated and Sheathed.
Flat Type ¥11@ 1.5 mm’ A3s0eA1mo0) 10005 e 104

5.77 ﬁ'igiymmﬁuﬁzﬁauﬂﬁmmmu 300V 2-core PVC Insulated and Sheathed.

Flat Tvpe v118 2.5 mm’ ﬁs:uzmnwn 0 RS o AN e, 104
5.78 msnﬂﬁaun‘WFiuwas‘fﬁnEf‘;?;ﬁuﬁwﬁmmﬁw 0.6/1 kV. Copper Cable Twin Conductor

Cross-linked Polyethylene Insulated and Polyethylene Sheathed "Ulﬂﬂﬁ'Nﬂ ................ 103
5.79 ﬁigfmiﬂSHﬁ&ﬁﬂHﬂﬁm@dﬁW 0.6/1 kV. Copper Cable Twin Conductor

Cross-linked Polyethylene Insulated and Polyethylene Sheathed
VA 6mot W3LBEAIMN 100 es L 105

80 dygnuAduazRONNTLYDITI 0.6/1 KV. Copper Cable Twin Condutior

wn

Cross-linked Polyethylene Insulated and Polyethylene Sheathed
VIR 10 mim ASEOEAIWSI 00 AT o L 106

81 ﬁ'ﬂgtym!ﬂﬁua:ﬁmmﬁ’wmmu 0.6/1 kV- Copper Cable Twin Conductor

o

Cross-linked Polyethylene Insulated and Polyethylene Sheathed
VIR 16 mm” H50EmNe 100 s L 106
' g aa::iyu w a
5.82 MINATDUNANNDIUNAIATUNNTUDIA Y 1220 kV. Underground Cable Copper

Stranded Conductor XLPE Insulated and PE Sheathed “ULIW]G]'N‘”] ............................ 107

h

.83 ﬁ‘fyﬂgmmﬁuﬂz‘ﬁbUﬂﬁJUﬂJﬂde 12/20 kV. Underground Cable Copper Stranded
Conductor XLPE Insulated and PE Sheathed ¥18 35 mm3 ‘FIE&U::FI’JHJUTJ S0 URT.....107

84 'r‘Tq;fgmsﬂﬁuﬁ:ﬁmmﬁmmmu 12720 KV Underground Cable Copper Stranded

h

Conductor XLPE Insulated and PE Sheathed 411191 70 mm’ ﬁﬁwzﬂﬂum 1301097, 108
3.85 ﬁﬂ__)ﬂ:ﬂmﬂﬁuﬁ:ﬁ@lmﬁ‘lj‘u@dﬂm 12/20 kV. Underground Cable Copper Stranded

Conductor XLPE Insulated and PE Sheathed VIR 400 mm” 'ﬁ’;:U:ﬂTHJUH SO 108
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5.86 MISNATDUNIANNDI UNAIATURNSYDIAY 300 V 2-core PVC Insulated
and Sheathed. Flat Type ¥11# 1 mm’ ﬁqquﬁfﬁh A e 109

5.87 ﬁ'aujapmﬂﬁuﬁ:ﬁaunﬁw 318 300 V 2-core PVC Insulated and Sheathed.

Flat Type U@ | mm’ ﬁqmwgﬁ B0 Mmoo v s e 5 D A R 109

5.88 ﬁ'ﬂumpmﬂﬁua:ﬁauﬂﬁmaamu 300 V 2-core PVC Insulated and Sheathed.

o
=

Flat Type YUHIA 1 mm AGMUUDT 40 C.ovvvoee i 110

W

5.89 ﬁﬂgﬂﬁﬂlﬂﬁﬂﬁ:ﬁﬂhﬂﬁ‘lﬁlﬂ&ﬁw 300 V 2-core PVC Insulated and Sheathed.
' Q

A RN\ Yo, I, T, VO 110

-

Flat Type 4118 | mm ﬁqmwg

=)

5.90 FoyQUATUAZROUNGUYBIN Y 300 V 2-core PVC Insulated and Sheathed.
Flat Type A48 1 mm’ ﬁf;mﬁqﬁ 68 /OX \ ST . Bt e AN 110

591 ﬁqm1maﬁuazﬁauaﬁvmeqﬁwv 300V 2-core PVC Insulated and Sheathed.

o
=

Flat Type 411@ 1] mm’ ‘ﬁqmmn PO/ M/ Froveevq .22 L. 111

W

5.92 Aoy AuaziouNauu0aa1Y 300 V 2-core PVC Insulated and Sheathed.
Flat Type W18 1 mm’ ﬁqmwgﬁ RO T (4 (NN ) oo B M e 111
5.93 FyaNuAAUAZROUNATYBIAIY 300 V 2-core PVC Insulated and Sheathed.

’ o
Flat TypeHga hinm™ NG 0QC e (S8 ol oo O i L1

o d

5.94 MINATDUHIANNDS UNAIRTUINDUIAI 0.6/1 kV. Copper Cable Twin Conductor
Cross-linked Polyethylene Insulated and Polyethylene Sheathed
YU 6 mm MOMHDUAM Lot oo, 112

5.95 Ay IuA AudzNoUNAVVDIAY 0.6/1 kV. Copper Cable Twin Conductor Cross-linked

Polyethylene Insulated and Polyethylene Sheathed UU1@ 6 mm’ “ﬁqmﬁgﬁ 30 C.......... 113
_ 123 : Y o % .
5.96 ﬂnumgmmﬁuﬁmauﬂawmma 0.6/1 kV. Copper Cable Twin Conductor Cross-linked
' el
Polyethylene Insulated and Polyethylene Sheathed 411@ 6 mm” ﬁQﬂHiQﬁ < L u— 113

5:97 ﬁ'ﬂ‘mpﬂmﬁuﬁmﬁ'auﬂﬁ'mmmﬂ 0.6/1 kV. Copper Cable Twin Conductor Cross-linked

Polyethylene Insulated and Polyethylene Sheathed 3110 6 mm’” ﬁ@ﬂmgﬁ 30 Coonel, 113
5.98 ﬁ’igiymmﬁuﬂ:ﬁauﬂﬁmmmﬂ 0.6/1 kV. Copper Cable Twin Conductor Cross-linked

e}

Polycthylene Insulated and Polyethylene Sheathed YU 6 mm’ ﬁqmﬁqﬁ 60 C
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I ni

5.99 ﬁmuiywmﬂﬁuﬁzﬁauﬂﬁmmmu 0.6/1 kV. Copper Cable Twin Conductor Cross-linked
Polvethylene Insulated and Polyethvlene Sheathed YU18 6 mm’ {jlqm‘n Qﬁ 70 DL'. e B |

5.100 ﬁagngwn:ﬂﬁ"uﬁz'lﬁ'aunﬁumnaﬂwu 0.6/1 kV. Copper Cable Twin Conductor Cross-hinked
Polvethvlence Insulated and Polyethvlene Sheathed 110 6 mm’ ﬁ.’thqﬁ 73 .L A N

101 ﬁu'iyﬂjum!ﬂﬁ”lJE‘T?:ﬁDUﬂﬁUU‘IJ?)QﬂWU 0.6/1 kV. Copper Cable Twin Conductor Cross-linked

h

Polvethvlene Insulated and Polyethvlene Sheathed YU 6 mm’ ﬁqmﬁqﬁ 80 C.......... 113

h

102 ﬁﬂg@Wﬂ!ﬂﬁUﬁzﬁﬂu NAVVBITIY 0.6/1 kV. Copper Cable Twin Conductor Cross-linked
Polvethvlene Insulated and Polyethylene Sheathed Y118 6 mm’ ﬁf}mhgfj 90 Cool s

103 MINATOUIIRUWDI UNATATURNGVBIA 12/20 kY. Underaround Cable Copper

i

Stranded Conductor XL PE Insulated and PE Sheathed Y11 35 mm” ﬁ'th Qﬁﬂ'wf]...l 16

5.104 ﬁl’lﬁgﬁﬂﬂﬁi&ﬁ:ﬁﬂﬂﬂﬁﬂ‘“ﬂdﬁ?ﬂ 12/20 kV. Underground Cable Copper Stranded

Conductor XLPE Insulated and PE Sheathed 4118 33 mm: ﬁqmﬁgﬁ 30 G N.......... 116

tn

105 ér’agmjnmﬁuﬁ:ﬁauﬂﬁmmﬁw 12/20 kV. Underground Cable Copper Stranded
Conductor XLPF Insulated and PE Sheathed U118 35 mm’ ﬁ’thgﬁ MO Ay S—
5.106 t’?q;qgmmﬁuﬁxﬁﬂunfTummﬁw 12/20 kV. Underground Cable Copper Stranded

(=]

Conductor XLPE Insulated and PE Sheathed 31479 35 mm” ﬁqmﬁgﬁ 50 Coon 117

L

107 ﬁmmeﬂﬁuﬁzt#@l!ﬂﬁﬁﬂ@@ﬁW 12/20 kV. Underground Cable Copper Stranded
Conductor XLPE Insulated-and PE Sheathed Y11 35 mm™ 191 60 C............117

108 ﬁ'nujiymﬂﬁuﬁx Yiounauveday 12/20 kV. Underground Cable Copper Stranded

hn

Conductor XLPE Insulated and PE Sheathed Y119 33 mm: ‘ﬁqmﬁgﬁ 70 Cooooooinill. 118

4

109 ’c‘fiyqpmﬂﬁuﬁ:ﬁouﬂﬁ'umaamﬂ 12/20 kV. Underground Cable Copper Stranded

" o
=

Conductor XLPE Insulated and PE Sheathed 4118 35 mm’™ ¥ 'l’_q)fl!HQﬁ ] N —— 118

tn

o . ¥ o
10 ﬁﬂJvQﬂﬂ!.ﬂﬁlJﬂ&W’]DHﬂﬂUﬂJE‘lﬂﬁw 12/20 KV, Underground Cable Copper Smranded

Conductor NLPE Insulated and PI- Sheathed 11419 33 mm 1’Iﬂﬂlllqﬁ 90 C.oooo [N

3

"

< 4 v o
AT AN UTENOUNAUU0ITg 12:20 kV. Underground Cable Copper Stranded

Conductor NI PE Insulated and PIE Sheathed V18 33 mm” ﬁﬂlﬂl hn Y 9y C.............11Y
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5.112 MsnadoumaAtAR MU uAUMAMUININM S NATOU

Taismsmmanhauauduazwdsnugaaladianesoawnasgu. 121

= ' o= qnd"w v o o
5.113 ﬂ'ﬁmmJﬂHWE]ifU"VlG’I’JﬁﬁlJWT]ﬁ1’1@‘{1!1’133,1JG'IN'”] VBITIY 300 V 2-core
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3.8 MINATUNATHANINATDU

OIS NARBLHIR DS IR TR NS48 361D619R U XLPE VOITUAIVUIAA
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3.8.1 wan1snaaaYluive Capacity and Power Factor (ICEA S-66-524)

HANIINATDUAIDOIEI 25 kV Spaced Aerial Cable Aluminum Stranded Conductor
XLPE Insulated and Sheathed (25 kV-CC) U41@ 35 mm’ 70 mm’ 185 mm’ 1A% 240 min’ Ni5202
anuemelunsmaaoy 17 Wa (5.18 A3) MIUNNANTIAY sEezANIAE R VS
AT 12 ¥R (3.66 11AT) ﬁqmﬁgﬁﬁamﬂﬁan 32°C uazqmwgﬁﬁiwmzmﬁau 28£0.5°C
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31U 3.17 ManaaeuMIAT €, ¥89RUIU XLPE 11199 Capacity and Power Factor Tests

A15199 3.1 HANTNATBLKIA € 19491 XLPE Tute Capacity and Power Factor Tests

[ h ; |
Size Test Voltage 3 Iy Cx Tano ol

. (mm:) (kV) (mm.) (mm.) (pF)

i 35 24 3.980 10.620 477.57 23X 10'4 2.303

70 23 5315 12.370 7] 55450 | 2.35 %10 2.302
! 185 25 8.595 14.890 85223 | 122 (4¢* 2.304
240 35 9.705 16425 | ©890.20" | 2.3 %10 2.301

VINHANIINATDUTIW 25 kV Spaced Aernial Cable Aluminum Stranded Conductor
XLPE Insulated and Sheathed (25 kV-CC) 4u1aA139 AMITIN 31 NUTAINET IR
Fuinsvesnurumomidaithwmageviisndullaumasgfidive 3] Fanseiy
sauER IR esTInAATmEvesTag Infmod [1-2] iWeRnsandaviauomondiod
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1—]13]"I'Vlﬂﬁ?]iﬁ]$W1J'NGUUW}"U‘0\‘1ET']EJHLIM11J1JHEWI@ﬂTi!ﬂﬂﬂulkﬂﬁ%ﬂMW@‘SNW’FI’)G\E’(UWH%

3.8.2 fmmﬁﬂﬂamﬂuﬁil‘;fﬂ Accelerated Water Absorption Tests (ICEA S-66-524)

HANTINATOUAIDUINEY 25 kV Spaced Aerial Cable Aluminum Stranded Conductor
XLPE Insulated and Sheathed (25 kV-CC) 411 35 mm™ 70 mm’ 185 mm’ LAY 240 mm” 19w
‘]ZUiﬂ'TIUUTJﬂ'IUh»!ﬂﬁﬂﬂﬁﬂﬂ“:’; 15 1"!9} (4.57 1uR9) 5?:U$ﬂ7l'|‘.lJfJT]ﬁ1[lﬁlll"l}l{'l‘vﬂl:l1ﬂfT'01l 10
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Famludui 1.7 naz 14 Taol¥anh%Hnos 0311904 Tettex T 3380 YUIANINNA 100 pk



511 3.18 MsnaaeumIA € ¥8IRUI XLPE 1uMad@ Accelerated Water Absorption Tests

el AR

X1

&

M1319% 3.2 HONATBUNIAT E_YDINUIN XLPE 11298 Accelerated Water Absorption Tui 1

[ T
Size Test Voltage 1, ‘ r, | Cx Tand o
(mm:) (kV) (mm.) (mm.) (pF) ;‘
10.5 2750 1119 x.10° | 1.594
35 3.980 10.620 \
21.0 2755 1.22% 10 1.597
4o St 3 Y8 | | 1507
70 5305 12,370 N
22.4 305,00 | 15 X10 1.521
10.3 Y| 11 107 1 1537
185 8.595 14.890 /
20.6 4755 | 14% 10 1.545
10.6 482.0 | 7x10" 1.497
240 9.705 16425 4| L
212 | 4850 | 9% 10 1.507

M13199 3.3 HANATOUNIAT €, Y09MUIU XLPE 111210 Accelerated Water Absorption Jufi 7

1
| Size 1 Test Voltage r, 5 Cx Tan0 €
(mm’) | (kV) (mm.) (mm.) (pF) !
F 10.5 2760 | 2% 10" | 1.600
35 ‘ 3.980 10.620
21.0 276.55 | 30 X 10" 1.603
11.2 3055 [ 18X 107 | 1.524
70 5315 12.370
224 I 3058 |2sx10° 1.525
103 | 4750 |16% 10" | 1543
185 8.395 14.890 |
20.6 476.5 19X 107 1,546
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A13197 3.3 (D)

I
-4

10 X 10

<
>

483.0 1.501

240 9.705 16.425

)
)

436.8

13% 100 | 1.510 |

M15199 3.4 HANAADUNIA €, 193U XLPE Tuwa9e Accelerated Water Absorption

« =

MUN 14

Size Test Voltage r, r. Cx Tand g
(mm’) (kV) (mm.) (mm.) (pF)
10.5 2765 | 29X 107 | 1.603
35 3.980 10.620 )
21.0 2770 | 39X 10 1.606
11.2 3065 [27x10° | 1529
70 5315 12.370 _
224 307.7 34 X107 1.535
" |
10.3 476.5-, | 22 X 100 | 1.548
185 8.595 14.890 \
206 478:0 1031 %4100\ 1.553
10.6 4852 | 17X10° | 1.507
240 9.703 16.425 )
21.2 4875 24 X 10 1.515

VINHANINATDUMIBAIINT 32 ~ 3.4 ﬂ:wu’jmnwa{ﬁwﬁ"??{ﬁuﬁnﬁmaqamumu
wiavziiAlanas LﬂmﬁnuﬁuQmﬂqﬁﬁﬁ1ﬂ1mﬂaammmsN‘ﬁ 11{19991n9 17U XLPE v04
Y25 kV Spaced Aerial Cable Aluminum Stranded Conductor XLPE Insulated and Sheathed ﬁ
ﬁmmﬂﬂauﬁﬁamﬁuﬁﬁﬂumwﬁﬂuauiwm"lﬂﬁmﬂﬂ?ﬂ (Nonpolar Dielectric) [11] uag
ninmsnageuiamnnhBuaudvosnuanluiui 1.7 uag 14 sxwuamanhFuausiiuee
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3.8.3 wamsnaaoulusiive Tan & Measurement MNINATFIU IEC 60502-2 (1998)

HANMINAADUAIDUA  12/20 kV. Underground Cable Copper Stranded Conductor
XLPE Insulated and PE Sheathed (12/20 kV-CE) ¥11A 35 mm’ 70 mm’ 400 mm’ ﬁi:ﬂxmm
1m0 15 was Nowngiieamanon 28 °C Taoe1955mssionssua iosnnmundaiig
umﬂﬁamfu%sﬁwmlwqjua:mmunnm cﬁmmmﬂfgﬂmﬁnﬁaudau‘hmjﬂz'lﬁﬁnﬁ’aﬁn

i ¥ ¥ v
niegouiiaunsniasiunnadoumolszaniild sauiamsauaugainiivosauauiin
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:lvv " & q aw qy o ': ' = 0., = _u
msnaouiuni ) 1dvinn daluauisenlammsmaaouduagungil 30 °C 8195 °C

w e

A .-.; ¥ o qc:-:avw =W -« a ¥ =y 4
Wernywan1sn)dvun)aavesrumesindlnduimsnguvnin1eg  laslsanhamaoinas

VDY Tettex JH 3380 YUIAAIINY 100 pF

gﬂﬁ 3.19 NITNAFDUNIA €, 199U XLPE 1o Tan O Measurement AUUIATI Y

IEC 60502-2 1883501591005 118

M5197 3.5 HAMSNATOUNIA € V0RUIM XLPE 193d104119 35 mm’ 1uiade Tand

Measurement (IEC 60502-2) 1035138100380 NQMNDIIA1A

Temperature | Test Voltage r, I, Cx Tand E

(°C) (kW) (mm.) (mm.) (pF)

30 2 4.06 9.883 2128.5 1.5x10" 2.299
40 2 4.06 9.883 1893.0 1.8x10" 2.045
50 2 4.06 19.883 1710.0 2.1x10° 1.847
60 2 4.06 9.883 1600.0 24x10° 1.729
70 2 4.06 9.883 1531.0 29x10° 1.654
80 2 4.06 9.883 1490.0 3.5%10° 1.610
90 2 4.06 9.883 14600 | 3.9x10° 1.577
95 2 4.06 9.883 | 13450 | 45x 10" 1453
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M51IN 3.6 HANINATBUMIAT €, VOIRUIY XLPE ¥03@09WIA 70 mm™ 111390 Tand

Measurement (IEC 60502-2) lag35n13310nssud :ﬁ‘qmﬁ Qﬁﬂ'N‘]

Temperature | Test Voltage T, r, Cx Tand £

(C) (kV) (mm.) (mm.) (pF)

30 2 5.421 11116 | 26350 | 1.5x10" |  2.298
40 2 5.421 11116 | 24320 | 1.7x10" 2.121
50 2 5.421 11.116 | 22050 | 2.0x10" 1.923
60 2 5.421 11.116 | 2060.0 | 2.4x10" 1.797
70 2 5.421 11.116 1962.0 | 2.8x10" 1.711
80 2 5421 | 11,116 19280 | 3.3x10" 1.681
90 2 5.421 11.116 1800.0 | 3.6x10° 1.570
95 2 5421 11.116 1776.0 4% 10" 1.549

@310 3.7 #ONSNATBUNIAT € VBIRUI XLPE HOI0UUIA 400 mm’ 1uHIU0 TanO

Measurement (IEC 60502-2) Iau3Tn1s s wnszust figmnpiiaiag
Temperature | Test Voltage r, rs Cx Tand g,

‘o) (kV) (mm.) (mm.) (pF)

30 2 12.324 17.974 5022.0 1.6 X 10™ 2.301
40 2 12.324 17.974 4850.0 1.7x 10" 2222
50 2 12.324 17.974 4600.0 1.9%10" 2,108
60 i 12.324 17.974 4540.0 22x10" 2.080
70 "] 12.324 17.974 4126.0 23x10° 1.891
80 2 12.324 17.974 4000.0 27x10" 1.833
90 2 12.324 17.974 3901.0 28x10" 1.788
95 2 12.324 17.974 3821.0 3x10° 1.751
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‘ﬁl‘ij‘ﬂ 3.20 wamsnlasuuilasvesm €, 1939UU XLPE Yoemoma lAAUULIA 35 mm

70 mm’ 1AL 400 mm’ ‘ﬁqmﬁgﬁdnq

NRANTINAFOUAINAITIN 3.5 — 3.7 Wumsanswansi doundasvanimedim
c\ac&yw w e a o = = o 0 = v o c;c:dﬂ
Aanduinsngurniaeg laviimanageunguunil 30°C - 95°C MUNA WS INAIA

o o a =Y =} csc:; Q' é’ y I 7=y
TUNNTVDIRNUIUMUAILAISUMAANIATUNDVDIDU H DU NNV tﬁ"ﬂdmﬂﬂmﬁuUﬁﬁJﬂ&ﬂﬁ

U a

Y =

AU XILPE  aosmwadalaauinimmageuiiudluassiauou Tnar ladanasn
[ [ 3 [ ] = = <
(Nonpolar Dielectric) [8] wagHannmsiadwamasndnuguyular laviaansnvosnuiun

fim linuninnasgiu [4)

3.8.4 HANINATOUINHIUB Tan O Measurement MIMAIFIU TEC 502 (1994)

NONINATOUABLNEW  12/20 kV. Underground Cable Copper Stranded Conductor
XLPE Insulated and PE Sheathed (12/20 kV-CE) 441 35 mm’ 70 mm’ 400 mm* 528571
p1Iey 15 w3 Newngiiemadey 28 °C pF TaginmamaaenTugamgiisndius sy

au

2 kV 0.5Uo Uo 1az 2Uo 1aul#n11inas11n 5311n03 Tetex 31 3380 ¥11AA1Y 100 pF

31 3.21 ManadounIA1 € ¥0anuan XLPE 11uiade Tand Measurement mnnigiu [1:C

502 NUTIAUAIL
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M15197 3.8 HANTNATDUNIAT €, YBIRUIY XLPE v03muimiialaduania 35 mm’ 70 mm’

Uaz 400 mm’ N5 IAUAII

Size Test Voltage r, I Cx Tand E l
(mm:) (kV) {(mm.) (mm.) (pF)
2kV 21285 | 15x10" 2.299
6 kV 4.06 9.883 21287 | 1.6x10" 2.300
35
12 kV 21290 | 1.8x10" 2.300
24 kV 21290 | 19x%x10" 2.300
Size Test Voltage r, I Cx Tand €,
(mm:) (kV) (mm.) (mm.) (pF)
2kV 26350 | 15%10° 2.208
6 KV 26360 | 1.7x 107 2.299
70 5.421 11.116 \
12 kV 26375 | 1.9x10 2.300
24 kV 2638.0 2x 10" 2.301
Size Test Voltage r, (- Cx Tand €,
(mm’) (kV) (mm.) | (mm.) (pF)
2KV 50220 | 1.6x10" 2.301
6 kV 50240 | 18x10" 2.302
400 12.324 | (17.974 G
12 kV 5026.5 2x10 2.303
24 KV 50265 | 21x10" 2.303
24 —— 3Sanniatng
N )3s & 2015 HUAaMg
£ 235
;g —A— 400715 15IAA0MT
523 8 = + =3
2
£ 225
22
2 6 12 24

Calt

WIIAUNAT Y (KV)

70 mm’” 1A% 400 mm’ NI IAUAIA

Un 3.22 wamsnldounilasvesa € veanuiu XLPE vosmemiialdauunia 35 mm’
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VINHAMTNATBUAINAIT NN 3.8 1WUMSANHIHAYDNTHUAI  TIIHARBNS
‘:; " o Q‘:d#w a od A ] & 1 o P= [ cs'
nlasun)avoan NI UNAINTUNNTYID 1 FINUNVUIALS AU DRaaen s Asuulas
' = QQd”w @ : g c‘: ay' 1 1 da ma.:vo W o": = v
ANNDI UNAIDTUINSUUT 081N NMITIHBINNNAUNDIUNAIa TNt udaserons
i ™ ] ¢ w 1 = = == " a ]
au (111 wazWavinmsianwrameswasnugylarladaaninvoanuiunia lufunin

Ao < d o P ' P S a
masguiimue aazlesirualumsminyuvesiuamesnasnugylarladanain

(1an ) AT IAUNATOY 0.5U0 taz 2Uo nila1 lNUAININATI MBI (NIARUIN)

3.8.5 MINATBUAUIYU PVC vosmeinidaus i

HANINATDUAIDUINA Y 300 V 2-core PVC Insulated and Sheathed. Flat Type Y119 |
mim’ DA AN T TN IR TN N SUDIRUIU PVC higumglia1a Taudradamsnagoumu
WIAIFIU ICEA S-66-524 fisztzanuenanulumsnadey 15 e (457 wa3) szo2AMuo1

MeinhINsNAaoY-10 Wa (3.05 wa3) TaufiInsnaasuius gl 300 V A unnausauy

v
o

Yosumenagay 30 'C uazgmugithvagnadoy 30 °C - 90 °C Tauldm

=Y

Yoo laoguvgil

11F179350IA5§1UUD Tettex 34 3370 YUIA 99.91 pF

U7 3.23 MINATBUNIAL € YBIRUIM PVC voens i 1igungiinieg

‘:; 1 ; f:; =]
M13IN 3.9 HANITNATDVWIAT E VDINUIU PVC VDITWUIIPINGUHAUAIT) (Core # 1)

Temperature ¢ s Cx TanO €
("C) (mm.) (mm.) (pF)
30 0.89 1.590 1218.9 11X 107 | 3.346
40 0.89 1.590 13288 1.6 X i6° | 3.517
50 0.89 1.590 1598.6 20X 10° 3,759
60 0.89 1.590 1628.5 215107 | 3004




4 ;
M15130 3.9 (AD)

70 0.89 1.590 1808.4 62X 10" | 4.157
80 0.89 1.590 1960.2 125X 107 | 4.259
90 0.89 1.590 2112.1 140 X 107 | 4.523

M13199 3.10 HAMINATOUHIAT €, YDINUIU PVC U0IA0I5IAINQUNYTA1 (Core # 2)

Temperature I I, Cx Tand €,
(o) (mm.) (mm.) (pF)
30 0.89 1.590 1228.9 1.1 X107 | 3.350
40 0.89 1.590 1338.8 1L5X 107 | 3515
50 0.89 1.590 1618.5 215X 107 | 3.696
60 0.89 1.590 16335 25X 107 | 3.858
70 0.89 1.590 1819.4 61X 10" | 4.188
80 0.89 1.590 1951.24 120X 107 | 4.264
90 0.89 1.590 2098.1 130X 107 | 4.583
- i3 — Con #1
= —d— Core #2
T 45 - e
=
p=>
2 a
(=]
=

3U 3.24 wamsildouu/asesit € ¥oaRuIY PVC v03d10U5IRIUMIA | mm’ Hgun

7199

351

60

Aunadi (C)

20

a

ny

u
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w o a

c; v da qnq"v s o
VINHANITNATDUAIUAITINN 3.9 — 3.10 AUNWDIUNAIATUNNHTUDINUIN PVC A

S

11 Core # 1 uae Core # 2 vziia lunanaadumnteaninitluauiuvesd nimnamomita
=1 o 4 o ld. = -1 = ' ¥ da qan:l‘u (%]
1ABINY uamﬁawmﬁmﬂaunqmwgnqﬁu LN UNAUNDS UNAIATUNNTV0INUIY PVC
ad & 4 4 aa 4 o o 2 a4 ﬂ -
VAUV INLAY Astaalugdn 3.24 Matilioaninauiu PVC iumsiia
a a . . g o [} a =
uaulwaﬂﬂamﬂmn (Nonpolar Dielectric) uasﬂ1nLﬂﬂmaswaaa1uqmvuﬂa1"lﬂagaﬂmﬂ (tan

da “ a d{ & ad a J 9
O) niimsulasuntaadiniu osninwavesguuninuINIuAY [11]

3.8.6 M3ANMIM BTN I Ouludn LA
Tavyaszaafveamanagoudadei waadlimiuianemsnaaouiuandisfiy
P=1 ' c’j == 1 0 da nncsvr.: @ 4 [ z: -
DulIN99520LaITNY  uanlinadeAInes unaIaduRns  aniuluanzinadeui
Pl = ' = 1 ' o C\Ql:lyu a | o = = o q ¥V S
1991193 119 TRARDA IWEI INAIRTUANIToIRuumsmDa - F301vezii w1 uuun
= = - Y L n ¥ - [¥] '
malumsanyiniogms lsnuvesnuiuas Wluowaala laswanisneaeudiesiiaie

0.6/1 kV. Copper Cable Twin Conductor Cross-linked Polyethylene Insulated and Polyethylene

B

Sheathed YM1A 6 mm™_I@MINIINATBUMIONHILMSITIOIYMIS 139U TaensAY Msey uay
n1svwnsuaigurail 75 °c Wuszeznm 14 Tu wenhesndunmadeufieuiuaoios
hidmmsisaogmislany  Tashmsnaaeuiianizteany  Tassadaisasmaaeuniy

1IR3 ICEA S-66-524 1uva¥0 Capacity and Power Factor 1a8¥In15nagoufiisasy 1 kv
£

AUNNANTIAUVBIAY Ngaumnlviesvmenaaey 30 'C guunihunznaaoy 30 + 1 °C

Ll y

uaziInInaauINUNaRguMlaA1eg  vesmends lulddumsissognis1¥au e ld
¥

oufunamsnaassvesuni 5 ae i Taglunmiinaaeuil ldn1hainesuas 311909 Tetex

U 3370 YU 99.91 pF

311 3.25 MINAADLNIAY € ¥DINUIU XLPE Y0Im0u5 810118 6 mm Nganiniie e
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M3199 3.11 HANMSNATDUNIAT € VBIRUIU XLPE (M3 lurumsissogmis 193m) Tavsi

MINAFDUNEUNNLA1N

| Size Temperature T, I, Cx Tan0 E

(mm’) (‘C) (mm.) (mm.) (pF)
30 959.136 | 10x 10" 2.319
40 899.190 | 10.5x 10" 2.174
50 799.280 11x10° 1.933

Core # 1 60 1570 | 2568 | 749325 | 13x 10" 1.812
70 679.388 | 13.5x 10" 1.643
75 639.424 14x 10" 1.546
80 629.433 17 % 10™ 1.522
90 609.451 | 20x 10" 1.474
30 969.127 | 10.5 % 10" 2.343
40 909.181 11x10° 2.198
50 789.289 | 12 x 107 1.908

Core # 2 60 | 744330 | 13:5 x 107 1.800

1.570 | 2.568 -

70 669.397 | 14x 10 1.619
75 664.402 | 15x 10" 1.606
80 659.406 | 17x 10" 1.594
90 614447 | 21x 10" 1.486

—*=Corc#1

—#— Core # 2

30 40 50 60 70 5 20 %0

UNAA('C)

g < : ! 5 o -
3 3.26 wansulavunlaavesat € Y0R1IU XLPE 4890005 IH1U1I9 6 mm Nownni

A9
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M13199 3.12 HAMINATOUMIA €, YBIRUIU XLPE K 1uM515301gMs 150 Tagdsmsan

Conductor | Size | Temperature r, ri Cx Tand 7
(mm:) ('C) (mm.) | (mm.) (pF)
Core # | 1039.064 | 19.5x 10" | 2.512
6 30 1.570 2.568 »
Core # 2 1049.055 | 19.8 x 10 2.536

M13197 3.13 HANINATBUMIAT €, YBIRUIU XLPE NHIumsis0gms ldaulagitmseu

Conductor | Size | Temperature T, o Cx TanO g
(mm’) ('C) (mm.) | (mm.) (pF)
Core # | 999.100 | 14X 10" | 2416
6 30 1.570 2.568
Core # 2 1009.091 | 15X 10" | 2.440

MINN 3,14 HANMSNAABUMIAT €, VBIRWIY XLPE MHiumsisiogmsisau Taoisns

UNTEUA
Conductor | Size Temperature r, I, Cx Tan® £
(mm:) ‘C) (mm.) | (mm.) (pF)
Core # | 994.105 14X 107 | 2.404
6 30 1.570 2.568
Core # 2 ' 1009.091 | 16X 10" | 2.440
[ Coe=1
3
T Coe=2
:E 25
‘B |
1E | |
& 2 ‘
= | w
8 | 1
g s | i

Uins

v

il

vl

V100 32 U

' ¥ a '
mat3iangm sIFNUEN Y 9

f.‘ﬂ. " U 1 e [
3 3.27 wAvRIANLUANAIIYBIM €, YOIRUIN XLPE 1115 301gns 1Fauludnyms

A9
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INHANISNATOUAMAIINN 3.11 - 3.14 YDIRIDH1RUIY XLPE vosaumbaiim
mamﬂmmmﬁ'nymwmnmiamqms“l%’amﬁ‘:a 3 3% ARy MInHaMINAeND
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”v qJ L4 d o o [ o "
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and Sheathed, Flat Type N3305A21%8130106199
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waiting for trigger L] - S
T - 100ns /div
oc 11
= HORM2U0MS /5
~
I
T |
O P

bt |
1l 122ns
[rrar B.19672wHz

gﬂ‘ﬁ 5.10 f?q;q;mmﬁuazﬁ’auﬂﬁ’wmmu 300 V 2-core PVC Insulated and Sheathed. Flat

Type YLIA I 'mm” NILUZANINGID 10 1173

2003/08/15 00:08:43

W aiting for triggers e
‘ CHi=2v - 100ns /v
1 pc 11 :
| - NORMZ00MS /s |
|
|
|
A S [
N : - R
| . 2 £ |
l;\l__,_.-_.r....-,_.J, VR N~ [P o
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1/4T 1.09836MH2
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X
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gﬂﬁ 5.12 ﬁ'm@mmﬁuﬂ:ﬁaunﬁmmmu 300 V 2-core PVC Insulated and Sheathed. Flat

Type w110 | mm” NTLILATIN0ID 30 1UAT
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lv.urmgh'rlr-'wrri . 2003/08/15 000611
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waiting for trigger 3 2003/08/14_ 235359

[ cHi=zv E : 200ns /div |

Dc 11 X
NORM:200MS /5
1

' ' L
=]l § =2 {
ot - B e ’T-fw____:

aT 610ns - |

[1zaT 1.63834M4z

gﬂ‘ﬁ 5.14 ﬁ@igumﬂﬁuﬁ:ﬁaunﬁmmaw 300 V 2-core PVC Insulated and Sheathed. Flat

Type V1A I mm~ NTLOLANNOIL 50 1173
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W aiting for triggery 2003/08/15 00:15:43
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Type UH1A I mm™ NITOLAINII 70 LUAS
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g‘l}ﬁ 5.17 5@@1Nﬂﬁuﬁzﬁﬂﬂﬂﬁﬂﬂﬂdﬁ1& 300 V 2-core PVC Insulated and Sheathed. Flat

Type 310 1 mm’ NTLOLANNGI 80 (1A
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e ; 7 »” 'F\
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[ e e RIS g D i
dl 3 |
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514 5.19 dyauaduaziounduuoadiu 300 V 2-core PVC Insulated and Sheathed

Type YUIA | mm” NILUTANNYII 100 1UAS
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T cHi=2v e 500ns / div
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[ cm=zv B 500ns /div |
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| :
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! s
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Type VA 1 mm” NTLOLAUOID 120 115A5
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W aiting for trigger 3 2003/08/15 00:45:12
CH1=2V n S00ns /div |
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NORM200MS /5
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| i H \
! i s RN |
;! - A . T ——
a7 1.590us -

[vzar 628.931kHz

g‘ﬂﬁ 5.22 ﬁ'q;mumﬂﬁuﬁ:ﬁauﬂﬁwmmu 300 V 2-core PVC Insulated and Sheathed. Flat

Type VU9 I mm’ NIZUZANNI 130 1UAS

waiting for Irigger 5 2003/08/1)_00:31:38

CH1=2V z T S00ns/aiv |
[ - H
NORM 200MS /5
Bl I
i [ 1
p—————— ...‘-_E_n__..__._;". . T ———
aT 1.715us

1/47 583.090kHz

n
b

o
=iy
=b.

Type 4U1A 1 mm” N5LULAINBIY 140 (1R

waiting for trigger S 2003/08/11_00:28:44
¥ CH1=2v - 500ns /div
[ z |
NORM:ZDOMS /5 |
o
In
! N
" A R 1 u..m.._.-—-_, e ]
at 1.840us = |
1747 583.478kHz z |

3 ﬁfgtywmﬂﬁuﬂ:ﬁaunﬁwmmﬂ 300 V 2-core PVC Insulated and Sheathed. Flat

JUN 524 dyarenduasieounauuoaaiu 300 V 2-core PVC Insulated and Sheathed, Flat

Tvpe 3119 1 mm’ NILOLANEID 150 (0A5
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2003/08/15 DOSS42

w.aiting for trigger s
CHI=2Y B ! S00ns /aiv |
(e R ] N :
- 4 NORMZ00MS /s |
[
|
0 .
i -
| —— - -.\\".L-—“,—-...
IEL 1.955us
zar S11.509kHz

gﬂﬁ 5.25 ﬁmiymﬂﬁuﬂ:ﬁaunﬁwmmu 300 V 2-core PVC Insulated and Sheathed, Flat

Type YU19 1 mm’ NILOZANNYII 160 1IR3

Waiting for trigger § 2003/08/)5 00:59:27
CHI=2V z ! £00ns /div
oc 11 A i
- ; NORM:200MS /s
z ; : i
o i v
i I a A4
, 27 4 ———
e4 :
v 2.075us
/72T 181.928KHZ

Ui 5.26 dygranduaziounauupaaie 300 V 2-core PVC Insulated and Sheathed. Flat
Type YU1A 1 mm’ NILOLANUEII 170 119015

2003/08/15 01:07:22

waiting tor drigger
[ cHimav 500ns /div |
DG 11
i NORM:200MS /5 |
S
|
ps i
| ’ | /f\\
i 1 B B
L 2. 205us

1431 153.515kHz

7 wﬂJﬂJﬂﬂlﬂﬁUﬂ:ﬁ’ﬂUﬂﬁ’UﬂJﬂdﬁm 300 V 2-core PVC Insulated and Sheathed. Flat

30 5.2

h

Type W19 1'mm’ N3ULANUOIT 180 11735
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w aiting for drigger 2003/08/15 011136
CHI=Zv - S00ns fdiv |
[ ]

| MORMZ00MS /s

i

|

7 T .
It 2.325us i :

/a7 430,108kHz N 3 |

gﬂ‘ﬁ 5.28 ﬁWQJWmﬂﬁuﬁ:ﬁauﬂﬁUMﬂﬂﬁWU 300 V 2-core PVC Insulated and Sheathed. Flat

Type Y118 1 mm’ NTLULATNGII 190 L1UAT

waiting for drigger 2003/08/15 01:15:10
CHI1=2V = 500ns / div
oc 11 3
| NORM200MS /5
|
|
i 0
AL
: | |
N //\ |
i /‘ |
1 r——— kual’: « RIRPPRGN ‘T.‘“'*—-
T |
IF18 2.445us

War 108.998kHz

gﬂﬁ 5:29 ﬁmfyjmﬂﬁuﬁzﬁauﬂﬁmmmu 300 V 2-core PVC Insulated and Sheathed. Flat

Type 3U1A 1 mm’ NILOLANNYTI 200 14A3

Wwaiting tor trigger % 2003/08/15 012519
CH1=2V ] 4t Tus /div ‘

| DC 1Y ; ~

1 - NORMZ00MS /5 |

n i = //\
| =R iy \'—7---.___________,
%] :

[ar 2.57us -

/a1 3w 105kHz

gﬂﬁ 5.30 ?Tiyﬂpmﬂﬁuﬁ:ﬁmmﬁwmmu 300 V 2-core PVC Insulated and Sheathed. Flat

Type UHIR | mm’ NILULANVI 210 1103



Wwaiting for trigger 5 o Z003/08/15 0128015
[ cHi=zv us fdiv
oc 11 :
NORM:200MS /5
i
Lo
> I | /’"\
- i ]
" i .
a1 2.89us

1731 3N . 747kHZ

Cah
[z
=n.
h

'
2

Type VUIA 1 mm™ NIZUEAINUI 220 LIAT

w aiting For trigger 2003/08/15 01:3155
CHI=2V i B 4 lus/div
DC 11 : Z i |
: - ; NORM:200MS /5

AT 2.8Wus
1747 355.872kHz;

|
i v, |
i - . |

[
|
|

/]

31 ﬁ“ﬂ;ymﬂmﬂﬁuﬁzﬁaunﬁwmmu 300 V 2-core PVC Insulated and Sheathed. Flat

gﬂﬁ 5.32 ﬁ'ﬂgmumﬂﬁuﬂ:ﬁauﬂﬁmmﬁw 300 V 2-core PVC Insulated and Sheathed. Flat

Type Y110 1 mm” NILVLANNEII 230 1WA

W aiting for trigger § 2003/08/15 01:33:53

CH1=2V % : Tus /div

DC 11 -
NORM:200MS /5 |
=

! |
B J L T |
|
a1 2.93us : z ! |
T 341.297kHz: z i |

sUN 533 dyapwnduaziounduvasai 300 V 2-core PVC Insulated and Sheathed. Flat

Type 4119 | mim NTZUZATUO1 240 11UAT
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waiting for trigger 3 2003/08/15 013817
CHI=2V - i Tus/div |
oCc 11 5 :
- NORM:200MS /5
f ‘ N
| E
N L : N
4 . . . R e |
i - :
at 3.05us : |

1/a7 327.869kHz

L

gﬂﬁ 5.34 ﬁ'ﬂgﬂgmﬂﬁuﬁ:ﬁaunﬁmmmu 300 V 2-core PVC Insulated and Sheathed, Flat

Type VU1 I mm” NIZULAINOII 250 LUAT

M54 5.1 wamsmﬁaumfh € v93my 300 'V 2-core PVC Insulated and Sheathed. Flat

Type NIZULAIL YIIATWANY

adlf | sao Faar | M€ Afwam | A1E 90 ATMAIAA oY
ANYTI (ns) T@ondyana | mIedinia (%)
I 10 122 3.349 3.356 0.209
2 20 244 3.349 3.326 -0.687
f 30 366 3.349 3.352 0.089
2 40 488 3.349 3.326 -0.687
2 50 610 3.349 3.374 0.746
2 60 732 3349 3.366 0.507
2 70 854 3.349 3.327 -0.657
3 80 976 3.349 3.323 -0.776
3 90 1100 3.361 3.313 -1.430
3 100 1220 3.349 3.366 0.537
3 110 1340 3.339 3.356 0.509
BE 120 1465 3.354 3.379 0.745
3 130 1590 3.366 3.320 -1.367
BE 140 1710 3.357 3.342 -0.298
3 150 1830 3.349 3.334 -0.448
3 160 1955 3.359 3.343 -0.476




87

M15140 5.1 (AD)

: s 2075 L 3.352 | 3379 0.805
o 180 2205 3376 3348 | -0.829
i 190 2325 3.369 3.352 -0.505
. 200 2440 | 3.349 3.366 0.508
4 a0 2570 | 3.370 3.345 -0.742 1
4 220 2690 | 3.364 3.348 -0.476 |
4 230 2810 3.359 3.337 -0.655
4 240 2930 3.354 3.366 0.358
4 250 3050 3.349 3358 0.269
Ao S 3.348 0.613

) = Y
wineme Aunaoluaisia 1dann|%eror|

1 la amnau o ¢
5.3.2 N@ﬂﬁ‘I’lﬂﬂEl'U'H'Iﬂ]!‘l“lﬂ‘iﬂﬂﬂ]ﬁﬁ‘u?ﬁlﬁﬁmiﬁlﬂ 0.6/1 kV. Copper Cable Twin
Conductor Cross-linked Polyethylene Insulated and Polvethyvlene Sheathed n

STUTAINNITIAIG

P ' o an ”r_/ o o
sUN 535 NMINeERUMIANNBIUNAIATURNTVOIMIY 0.6/ kV. Copper Cable Twin
Conductor Cross-linked Polyethylene Insulated and Polyethylene Sheathed Nizoy

AMVYIITIVAIY
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waiting for trigger 3 2003/08/12 030026
CHimzv = 100ns /div
oCc 11 o [
. NORM200MS /5

aTt 103ns
1747 9.7087 1M1z

5U7 536 dyauaduazRounauvesdIs 0.6/1 kV. Copper Cable Twin Conductor XLPE

“
5

Insulated and Polyethylene Sheathed Y119 6 mm NTULANVUIT 10 1A

waiting for trigger N 2003/08/12 005329
CHI=2V = 100ns /div
DC 11 =3 :
2 NORM200MS /5
/ Al 78

n 'f‘ \ 3 / \
i L3 27 - -

aT 207ns o

1/a7 4.83092MHz

gﬂﬁ 5.37 ﬁtyiymﬂﬁuﬁzﬁ'aunﬁwmmﬂ 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polyethylene Sheathed Y119 6 mm’ NIZYLAINGTD 20 1A

waiting for trigger  § 2003/08/12 DO:56:35
CHImz2V ; 2 1 _ 100ns /div
oc 11 $
NORMZ00MS /s
e - :
A 2 LA
N f 1\ 5 M
R - S e |
ar 31108 - : |
1747 3.21519Mz £l : |
|

gﬂﬁ 5.38 ﬁ'tyfgwmﬂﬁuﬁzﬁauﬂﬁmaamu 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polyethylene Sheathed YUIA 6 mm’ NITHLANNOTD 30 1095
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W aiting fer trigger L] YZB&]MI 12 032140

CHIm2y 100ns /div |
oc 111 |
NORMZ200MS /5 |

|

' \
; : z B

> : \ 2 if \_
,{M...W_ﬁf(..;w_k
ar 414ns : |
13T 2.41540Mz | i i |

51" 5.39 f?'iymgmﬂﬁuazﬁ'aunﬁmmﬂw 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polyethylene Sheathed Y119 6 mm’” NTLULAINYTI 40 1UAT

waiting for trigger 3 2003/08/12 01:03.01
CHI=2V = 1B0ns /v |
pG 11 2 ! |
NORM:200MS /5
|
/ e § ‘
/1N - ; :
im. z o |
| it S :

0 (N K 2l Y
aT s18ns ]
1747 1.93050MH2 |

i

31N 5.40 Ty runduazNoUNAUYBITIY 0.6/l kV. Copper Cable Twin Conductor XLPE

Insulated and Polyethylene Sheathed Y19 6 mm” NISHZANINOTI 50 1A

waiting for trigger 2003/08/12 032656
CH1=2v . H 200ns / div
oC 11 : H
- NORM200MS /5
|
; |
|
| v _\.
|
|
= {
\
[Te ;! ‘e "'\_r-' Pm——.—.—-—.—-—-\.;‘_
aT 622n8 i
1747 1.60772MHzZ

30 541 dynunduaziounduvoIdio 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polyethylene Sheathed UUI9 6 mm’ NIZOLANUUII 60 1UAT



waiting tor trigger __7003/08/12 01081}
CHI=ZV - . 200ns / Giv
[T R g i
- " NORMZU0MS /5
-l \ : -
= LN
w :I \ 3 A
! = ¥ %
R v s AR ST
- i

ar 7T24ns
1447 1.38122%Hz

90

3UN 5.42 dygrunduasiounduvesdIy 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polyethylene Sheathed YH1% 6 mm

W aiting for trigger

L]

1

2003/08/12 011207
e

CHI=2V
oc 11

H 200ns /div

NORMZO0MS /5

4T 828ns
1747 1.20773m12

NITUZANNON 70 1UAT

3UN 543 dygrunduaziounduveIdis 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polyethylene Sheathed 4119 6 mm’ N3LYLANUBI 80 LA

W aiting for trigger 4
CHi=mzV i

2003/08/12 033517
LS

oc 11

daT 932ns
1/a1 1.07296MHz

' 200ns / div

| NORM200MS/s

JUN 544 dyauaduazieunduveame 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polyethylene Sheathed W11% 6 mm” NIZOLANUOI 90 1A
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waiting for trigger Pl - 2003/08/11 023429
CHI=2V : HE 500ns /div
pC 11 = A

ar 1.03%us
/a7 966.184kHz

51 5.45 Fygruniuaziounduvesnty 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polyethylene Sheathed YU 6 mm’ NITOLAIIVGTI 100 1UAT

waiting for trigger  § 2003/08/12_04:18:00
CHI=2v + - 3 500ns / div
oC 11 - b '
. - NORM200MS /5
M \
In ! j 1
| s @ L
s ! g N
av 1.140us -

1747 877,193kHz

31N 5.46 dwgunduaziounauveIdms 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polyethylene Sheathed 4179 6 mm’ N5L0LANNLTI 110 1UAT

Waiting for trigger q 2003/08/12 01:18:16
CH1=2Y i E T S00ns /div
DC 11 = ;
NORM:200MS /5.

ar 1.240us
1747 B06, 452xHz

3UN 5.47 dyaundiuazioundauueadmis 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polyethylene Sheathed WHIA 6 mm’ NIZOLANNOII 12014613



3

2003/08/12 025426

oCc 11

W aiting for trigger
CHI=2V :

L

a1 1.345us
/a7 743,494kHz

T e ]

S00ns / div

92

31]‘?1 5.48 ﬁ'mutymﬂﬁuﬁzﬁﬂuﬂﬁ'wmmu 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polyethylene Sheathed Y118 6 mm’ NTLUTAIVOTI 130 1A

W aiting fer trigger ¥

2003/08/12 0X51:17

CH1=2V
DC 11

|
o)

aT 1.450us |
1747 . 6B.E5SKHZ|

: 500ns / Giv
NORM200MS /5
A

: (5

AR e Hi

Ui 5.49 dygrmuadndsioundUYBIAIY 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polyethylene Sheathed Y110 6 mm” NILYLANNEID 140 1UAT

waiting for trigger

2003/08/12 02:34:33

CH1=2v ]
pc 11 d

aT 1.555us
1247 643,087kHz "

. I
. 1.

/N

500ns /div

NORM:200MS /5

=n.

51

5

n

Insulated and Polyethylene Sheathed YH1® 6 mm’ NTLOLANNO1? 150 1WA

0 Ay IuARUAzROUNAUYBIAI 0.6/l kV. Copper Cable Twin Conductor XLPE



W aiting for trigger d

2003/08/12 04:1631

l CH1=2V
i oCc 11

‘ﬂb

ar 1.655us
/47 604, 230kHzZ |

50003 /div

NORM200MS /5

93

g‘ﬂﬁ 5.51 ﬁmmmﬁuﬁzﬁeunﬁmmﬂM 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polyethylene Sheathed YH1% 6 mm” NTTULANINOT 160 1UAT

W aiting for trigger d

2003/08/12 022504

CHI=2V
DC 11

R

500ns /div

NORM:200MS /5

aT 1.760us
17T 568, 182kHz -

‘ljﬁ 5.52 ﬁmmwmﬂauﬁmauﬂnmmaw 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polyethylene Sheathed ¥H1% 6 mm™ ﬁizUzﬂ’ﬂMEﬂ’J 170 tung

W aiting for trigger {

2003/08/12 072956

CH1=2v
DC K1

ar 1.865us !
/v 536.193kHz

'500ns / div

NORMZ00MS /s

B minanan

ﬂﬁ 5.53 dyenananaziounduYesaIy 0.6/l kV. Copper Cable Twin Conductor XLPE

Insulated and Polyethylene Sheathed YUIA 6 mm’ N3LOLAINO1 180 1A
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waiting for trigger 3 2003/08/12_04:01:49
[ cnzv . 500ms /div
oc K1 £

NORMZU0MS /s

T
S

i - o 4o 0T T T

ar 1.970us
1/aT 507 .B1ikHz

| - : |
| - :
| 7 :

gﬂﬁ 5.54 ﬁmmwmﬂﬁuﬁ:ﬁaunﬁwmﬁw 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polyethylene Sheathed ¥U19 6 mm” ATLULANVYI? 190 LUAS

woaiting for trigger 3 2003/08/12 023314
CH1=2v R - ! S00ns / div
oc K1 : 3 :
i 5 " NORM:200MS /s

aT 2.070us
1747 483.092kHz

=b.
n

517 5.55 A uniuazieunduuesdtu 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polycthylene Sheathed 41196 mm’ NFEHLAINGII 200 1A

W aiting tor trigger § 2003/08/12 04:1351
CH1=2v - ' 500ns /div
bc 11 = H
NORMZ00MS /s

ar 2.175us
vrav 459, 77 0kHz

51U

h

56 ﬁmtymﬂﬁuaxﬁmmﬁmaamu 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polyethylene Sheathed Y419 6 mm’ NITVZANVUII 210 LIAT



waiting for trigger

3

2003/08/12 013439
Lo /h ]

CHI=2v
oc 11

{ 500ms /div

d:mm_us/s
|
|
1

at 2.280us
1war 438.597kHz

;
1
1

§

ot

Insulated and Polyethylene Sheathed YU1@ 6 mm’ NITYLAINYID 220 AT

Wdili!ﬁ for "’azfr

2003/08/12 0VAZ2S

CHI=2V
oc 11

R

1

500ns /div

NORMZ00MS /s

!

aT 2.385us
17T 419,2B7kHz

95

U 5.57 dyiuniuaziounduueadiy 0.6/1 kV. Copper Cable Twin Conductor XLPE

51N 5.58 g runauaziaunduVeIdIw 0.6/1 kV. Copper Cable Twin Conductor XLPE

Insulated and Polyethylene Sheathed 4119 6 mm’ NITUTANULII 230 1A

Waiting for trigger i
CHIZV '

2003/08/12 040849

oc

T 500ns /div

MIS

a1 2.485us |
1747 402,41 4kHz ]

.........

5.

=n-
tn

31

Insulated and Polyethylene Sheathed YUR 6 mm’ NILOLANNTY 240 1A

9 dganunduaziouNauYDIAIY 0.6/1 kV. Copper Cable Twin Conductor XLPE



2003/08/12 021859

Waiting fuﬂln‘”rr

CHI=2v - S00ns /civ
oc o
NORMZ00MS /5
! T
| | 1
J {
. J |
i I
4‘»-».--.*__.! e e e T
T 2.590us
17ar

386 100kHz

96

Ui 5.60 dynmnduaztounduuosaie 0.6 kv, Copper Cable Twin Conductor XLPE

MINN 5.2 HANTNATDUHIA €, VOITW 0.6/l kV. Copper €

Insulated and Polyethylene Sheathed YU1A 6 mm’ fsguzANue1) 250 1uR5

able Twin Conductor ﬁ‘izuz

ANPITITYRN9
adilfi T sy ¥R | e IR A€ AN ’ ﬂmnﬂmﬂm?’iaﬂ
| S AW (ns) Tavndyaw | missinsa J ()
o 10 103 2,387 2368 | - || 10.796
1 20 207 2,410 2415 0.207
1 30 311 2418 2415 0.124
1 40 414 2.410 2418 0.332
1 50 518 2415 2411 -0.166
2 60 622 2418 2413 -0.207
| 2 70 724 2.407 2,412 0.208
s 80 828 2410 2.387 0.954
Lo f 90 932 2413 2.403 0414
| 2 100 1035 2410 2416 0.249
L‘z 1o 1140 2417 2.391 1.076 ﬁ
-‘ 2 120 1240 2403 2411 0.
i_: : 130 1345 2.409 2415 0.249
o 140 1450 2414 2418 | ().[6:_'
|2 J 150 1555 2418 2.406 |‘74_96 |
e ! 160 655 | 407 2412 0208 |
_ [ SV D I T A T It T T A
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M3194N 5.2 (D)
L b (1 1760 2412 2414 0.083
o s 1865 2415 2.401 -0.580
| 2 190 1970 2419 2413 -0.248 |
2 l 200 2070 2.410 2411 0.041 :
3 i 210 2175 2414 2413 -0.041
3| 22 2280 2.417 2419 0.083
3 230 2385 2.419 2413 -0.248
F 3 240 2485 2.412 2411 0041 |
{ 3| 250 2590 245 2413 f -0.083
| Aunde 2412 : 2.409 | 0.305

wineme Anas lun1519%1 19910 [Yerror|

»
aas o 3

da o
53.3 Nﬁﬂ]STIﬂﬁﬁﬁﬁ’i'Iﬂ"l!W@)‘SN’ﬂﬂ'JﬂﬁNWT]ﬁ‘UENﬂ]ﬂ 12/20 kV. Underground Cable
Copper Stranded Conductor XLPE Insulated and PE Sheathed N3282n %

ORLATTERE

¥ S
= ii t’“‘\ﬁ'-._g,_"“ihhlhh!

Y ' da qqde w o
31]‘?1 3.61 MINATOUMIAUWDIUNAIATUNNTVDIA 12/20 kV. Underground Cable Copper

Stranded Conductor XLPE Insulated and PE Sheathed “ﬁ'iwzmmum’rmmm
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Wailing for trigger N i 2003/06/25 023626
CH1=2v -t 100ns /div
oC 11 o
NORM200MS /s

e

ar 101ns
1/4T 9.90099%4z

3 5.62 dygnunduazfiounduvosais 1220 kV. Underground Cable Copper Stranded

Conductor XLPE Insulated and PE Sheathed Y419 35 mm" ﬁi:uzﬂ’nuun 10 1uAg

Waiting for trigger 3 2003/08/29 13:43.35
CH1=2v ; - 1 100ns /div
oC 11
NORMZ00MS /5

at 202ns
/4T 4.95050M1iz

31N 5.63 FyaupduazRounduvosde 1220 kV. Underground Cable Copper Stranded

Conductor XLPE Insulated and PE Sheathed 119 35 mm’ N5%82A 110017 20 1UA5

bC 1

Waiting for trigger 4 2003/08/29 135245
CHI=2y : . H 1000s / div

NORM:200MS /s

N 5

f - :
| ! -
T . T ——
ar 303ns : I
1431 3.30033M4z ' :

gﬂﬁ 5.64 ﬁ'ngapmﬂﬁuazﬁ'mmﬁmmmu 12/20 kV. Underground Cable Copper Stranded

Conductor XLPE Insulated and PE Sheathed Y119 35 mm” 1520509110773 30 (a5



99

waiting tor trigger 4 2003/88/29 140156
CHi=2V = T i0ons/div
(PR | = '

NOBRM200MS /s

Us i

a7 405ns
17T 2.469190HzZ

5UN 5.65 dygunduazNeuNduYoIdmIy 1220 kV. Underground Cable Copper Stranded

Conductor XLPE Insulated and PE Sheathed 4U1® 35 mm: ﬁizusmmun 40 1un3

w aiting for trigger { 2003/08/29 140516

CH1=2V = i 100ns /div
oc 11 = ; I
NORM200MS /s |

I
1 &
¢ HE . Py
S L. 2 L |
B e IR o O e
- - &

AT 505ns
1/4T 1.98020Mi2

31N 5.66 Ay ImAdUAZOUNAVYBIAI 12/20 kV. Underground Cable Copper Stranded

Conductor XLPE Insulated and PE Sheathed 118 35 mm” N3885A100717 50 1UAS

waiting for tRigger 2003/08/29 14:1347
CHI=2V | . i 200ns/aiv |
oc 1 : i
NORM:200MS /5
i
)
i = H
| . = -
™ | [ 2 i
B . el i, S
at 1.012us i i
v 988 142kHzZ

c; o Y o
gﬁJ‘n 5.67 ’c‘rtynunmﬂﬁuﬁ:‘v‘fauﬂammmﬂ 12/20 kV. Underground Cable Copper Stranded

Conductor XLPE Insulated and PE Sheathed ¥U1@ 35 mm: ﬁsznxmmma 100 tuas



2003/08/29 14:19.04

Wwaiting for trigger 3
CH1=2v : S00ns /div |
oc L1 |
NORM200MS /5

I . I

= - I T e s
1t

at 1.5150s

(FEL 66D .DBEKHZ

100

gﬂﬁ 5.68 ﬁnﬂ;agmmﬁ'uﬁ::ﬁaunﬁmamw 12/20 kV. Underground Cable Copper Stranded

Conductor XLPE Insulated and PE Sheathed 41174 35 mm: NIzuzANLe 150 13

Waiting for Irigger 3

2003/08/29 142344

CHI=2V
Dc m

n

aT 2.020us
1747 495, 050kHz

S000s / div

NORM 200MS /s

B Ay .

51N 5.69 dyaanauazioundVeIdIe 12/20 kV. Underground Cable Copper Stranded

Conductor XLPE Insulated and PE Sheathed ¥11& 33 mm: ﬁszu:mmun 200 1uas

Waiting for tAigger

2003/08/29 14:26:44
500ns /div

CH1=2v
pc m

V[ s——

at 2.530us
1/ 395, R57kHZ

NORM200MS /s

g'l]ﬁ 5.70 ﬁmuiy]mﬂﬁuﬂ:ﬁﬁﬂléﬂﬁﬂ‘ﬂﬂdﬁW 12/20 kV. Underground Cable Copper

- Stranded

Conductor X1PE Insulated and PE Sheathed U178 35 mm™ ﬁﬁzu:mnwn 250 1tua9
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MINN 5.3 {AMINATOUNIM €, V030 12/20 kV. Underground Cable Copper Stranded

Conductor XI.PE Insulated and PE Sheathed 'ﬁsznzmmunﬁwﬁ'uq
Cadln sz | AIA | AVg Adan | Mg nin | A wAamany
| ‘ n ¥ e ! A R
| Mmoo ms) | ldeindyee | ndvilada (%)
| -
| 1 10 101 2.295 L2320 1.089
1 20 202 2.295 L2320 1.089
| 30 303 2.295 L2315 0.871
| 40 405 2.307 2.325 0.780
T
] 50 | s0s 2,995 | 2275 -0.871
> 100 1012 2.304 L2330 1.128
| |
| '
2 L 130 1515 2.295 2275 -0.871
2 |/ 200 2020 2.295 2320 1.089
, :
3 250 2530 2.304 L @320 | 0.694
p==r |
’ ANRaY 2.298 N RSN | 0.983
winenwng Arnasluaien 1ann[%error
43 - —— FAMMIMLIN
2 = gnmaiad digin
:; 37\
“E
i P A i e SR
&% o3
;; i ¥ o
2.3 =
25 T e TS Y T T T Tt T T T T T T

10 50 100 150 200 250

ISHLHN (m)

Y " o= qqduy o oda "
:i“l]ﬁ 5.71 ATHDIUNAIATUWNINTEUZANULIITIONN) VOIE0 300 V 2-core PVC Insulated

and Sheathed. Flat Type
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mofindiadunnt
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50

100

150

TSN (m)

200 250
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] ' oda nl:c:v o — '
3‘1.]‘?] 5.72 ﬂWlWO']‘lﬁ‘flﬂ']ﬂﬂHﬂ“ﬁﬂﬁ$U$ﬂ')11JUTJﬁ1UﬂN“”] VDITWw 0.6/1 kV. Copper Cable

Twin Conductor XLPE Insulated and Polyethylene Sheathed

2.7

»
Adung
(=]
-

MeTInNAIA
(%)

Cah

—*— MINMIA UL

. A -
—&— dwiniAioadinda

-:.—;.————*.ﬂ——#%

100

150

FzU=ANNII (m )

200

Copper Stranded Conductor XLPE Insulated and PE Sheathed

250

o ' S QQCA“‘./ o o '
Ui 5.73 AUN0IINAIATUINTNILUZANLEIA 1T V031 12/20 kV. Underground Cable



5.4 MINATUMIA NS INAINTURNS VeI IUmMEIAITavIIAA
yamsnaaumutuasumsnaaeuluiite 5.2 TavlFmumiiiausadn (VAF) uaz
10 0.6/1 kV. Copper Cable Twin Conductor A138717 100 1As uazmuata ldauvuiagmieg
FLOLANUUIIAW 50 1UAT %1ﬂ&uﬁ1ﬂ1sﬂini’wﬁunmﬂﬁﬁ:ﬁauﬂﬁué’auaaﬁcﬁaiaaiﬂﬂ
waziganai lduduaam B luaunisi 4.4 ey waveannamshinasons

= " a angc.a o ' 3 [ o '
wasulasvesrunesinadaduiniuazsnamsazeunduvesdayaumnse lu

ia aadoe o
54.1 Nﬁﬂﬁﬂﬂﬁ'ﬂ‘iﬂ*ﬂFI'H‘Y\IBﬁNTIFI]ﬁﬁNWﬂﬁ‘IJBQﬁ]ﬂ 300 V 2-core PVC Insulated

and Sheathed, Flat Type 'umﬂn'w]

) ¥
3N 574 MsnAaRUMIALNDSIINATATUANTYBIAID 300 V 2-core” PVC Insulated and

Sheathed. Flat Type “U‘Lﬂﬂﬁhd“}

Waiting for frigger § 2003/08/29 130343
[ cmazy g 500S / div
DC 11 S~
NORMZDOMS /s |
| o~
| =i
b Ara
> - : ‘ o, = \\——_,-,__ " -
ol e ammnimd L P ._J. b 14
a1 1.220us =

sav 819, 672kHz

g‘IJCi 5.75 dt aunmﬂﬁua:‘ﬁ'munﬁmmmu 300 V 2-core PVC Insulated and Sheathed. Flat

Type UUIA 1 mm NILOZABEIT 100 1UAS



waiting for trigger 3 S 2003/08/29 1311353
[ ez - S0ns /div
AR B [
MNOHMZU0MS /5
et
i
| | RN
1&: E ‘:/r \
iy S PW,_,J\-W#_.__,_
o dl - |

Iu 1.220us | g i !
17T 819.672kH2’ = |

.76 ﬁ@mmmﬁua:ﬁauﬂﬁmmmu 300 V 2-core PVC Insulated and Sheathed

€alt
e
=Db.
(¥

Type 93U 1.5 mm’ N3LHLANNUII 100 1WA

Waiting for trigger L 2003/08/29 13:29.39
CHI=2v E S00ns. /iy
Dc 1 e

HOHMZU0MS /5

a7 1.220us
AFELS B19.672kHz

5UN 5.77 dyienduaziounduvoddiy 300 V 2-core PVC Insulated and Sheathed

Tvpe YHLIA 2.5 mm’ NILULAIIBI 100 115515

M1519N 5.4 HAMINATDUMIM €, 1030 300 V 2-core PVC Insulated and Sheathed

Type UUIAAII

104

. Flat

. Flat

. Flat

YA 33 A1E, 3N A1 E 1N ANUAMIANADY

2 o A = - |

(mm’) (ns) NITAIUIN 1N9991D7IA ) !

—]

] 1220 3.349 3.366 0.537 !
. 1220 3.349 3.366 0.537
| 2 ll 1220 3.349 3566 - 0.537
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1 da a wv w ¢
3.4.2 HAMINATOUMIAUNBIINAIAAUYINGVDINIY 0.6/1 KV. Copper Cable Twin

Conductor Cross-linked Polyethylene Insulated and Polyethylene Sheathed

VAN

" ¥

' e and o wo d
i 578 nisnadeuinmesindTaduinsvea 0.61 kv, Copper  Cable  Twin
Conductor Cross-linked Polyethylene Insulated and Polyethylene Sheathed Y11@

A4

W aiting for trigger s _2003/08/11 02:31:29
CH1=2v - S00ns /div
DC 1)

HORM 200145 /5
-~
I

e Lo TR < S

a7 1.035us
/a1 966 . 1B IkHz

i 579 Fygrunduasiounduvosas 0.6/1 kV. Copper Cable Twin Conductor Cross-

linked Polyethvlene Insulated and Polycthylene Sheathed Y19 6 mm™ N5202A7y

U173 100 A3
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o) i - S vad
W aiting for trigger b _ 2003/08/11 02:44:0%
[ Cnmzv H = 1 00ns /v

pc 1 !

HORMZ00MS /5 |

N

¥
ar 1.035us
1/aT  966.1BikHZ

31]‘?\ 5.80 ﬁmmwmﬂﬁua:ﬁﬂuﬂﬁumaaﬁ1u 0.6/1 kV. Copper Cable Twin Conductor Cross-

linked Polyethylene Insulated and Polyethylene Sheathed Y118 10 mm™ N3202ANY

100 1UAS

Waiting For trigger hJ 2003/08/11_02:57:11
CH1=2V s 500ns /div |
bC 11 D, |
NORKEZ0OMS /s |
i Lo |
i ?
i H
= Il :
J
s Ny X - \v-_—--.a._.\/,
i 1.035us

1/ar 966 . 184kHz

gﬂﬁ 5.81 ﬁigi};?ﬂaﬂﬁuﬂzﬁﬂﬂﬂﬁﬁﬂlﬂdﬁW 0.6/1 kV. Copper Cable Twin Conductor Cross-

linked Polyethylene Insulated and Polyethylene Sheathed ¥118 16 mm™ N3202AI1

100 1un 3

M519N 5.5 HANTINATDUNIA €, 1030 0.6/1 kV. Copper Cable Twin Conductor Cross-

linked Polyethylene Insulated and Polyethylene Sheathed "’Ulﬂﬂﬂ'N"]

V1A l LREIELN AE 1N AME 1N ANuAMIAMmAaY
| (mm’) y (ns) N13ALIN m"?mﬁa’?ﬂ (")
6 ; 1035 2410 2416 0.249
T 1033 2410 2416 0.249
16| 1033 2,410 2416 029 |
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1 ia aadw w ¢
543 Nim]‘jﬂﬂﬁi)‘lJ‘HlﬂHTIE)‘SNVI{?I’JEETNWYIH‘UEQEHU 12/20 kV. Underground Cable

Copper Stranded Conductor XLPE Insulated and PE Sheathed ‘IJH]G]FIINC]

o I i e,
3 e

!

.

=

<

. ' = Q::c:o o o -
g‘ljﬁ 5.82 r'lﬁT’IGI’(TFIlJ]’i"IﬂMwagiﬂlﬂ’mﬁmmﬁﬂ}@dﬁw 12720 kV. Underground Cable Copper

Stranded Conductor XLPE Insulated and PE Sheathed wmﬁiwq

Waiting for trigger P _ —_ 2003708/29 143710
! CH1=2v Z S00ns / div
i oc 11 .

s

A T
- osis ‘
T — it e e

ar 505ns
frar 1.98020M1z
|

HORKM 200015 /5

{

lg, =

gﬂﬁ 5.83 ﬁaujfgmﬂﬁuﬁzﬁ’auﬂﬁ‘ummmﬂ 12/20 kV. Underground Cable Copper Stranded

Conductor XLPE Insulated and PE Sheathed Y118 35 mm: ﬁiwzﬂ’nm’_m S0 1UAS
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waiting for trigyer . st 2003/08/29 1436017
CHI=2v - S00ns / div
pcom -

HORM200MS /5

Ry
at 505n6
1797 1. 98020M4z

N

84 ﬁmigmmﬁuﬁzﬁauﬂﬁmmaw 12/20 kV. Underground Cable Copper Stranded

L]

sUn

Conductor XLPE Insulated and PE Sheathed U119 70 mm: ﬁﬁ:ﬂzﬂﬂmﬂ’] 30 119

W aiting for trigger b . Z003/08/29 113110

CHi=2v - S00ns /i
pc 11 :
% NORM200MS5 /5
i :
i N
EN H 8
Pt | | D R R,
a7 S0Sns

1747 1.98020MHz

gﬂ‘ﬁ 5.85 ﬁfngﬂ;ﬂﬁuﬁ&ﬁﬂMnﬁUﬂﬂdﬂW 12,20 kV, Underground Cable Copper Stranded

Conductor XLPE Insulated and PE Sheathed Y119 400 mm- ﬁ‘i:’ﬁ;ﬂ’]'ﬂmﬂ S0 Qg

MI319N 5.6 HANIINATOUHIA €, V03w 12/20 kV. Underground Cable Copper Stranded
Conductor XLPE Insulated and PE Sheathed mmﬂﬂ'wq
[ . : . A
Loawa TIION (Qh EI 1IN (iR 8. 21N AUANIAIAADU
o) (ns) DRERRVRNY RERNTLETY (%)
30 s0s 2,295 2.275 0.87
70 s05 | 2098 2275 | 0.87 |
5 : 2.295 l ey : 0.87

400 S0
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5.5 mimt‘r'au?im'uwa%ﬁnﬁ%ﬁuﬁuﬁﬂﬁmammummmﬁaﬁqmﬂgﬁqu
famsnagaummiuseunsageulnide 5.2 Tavldmoniianad (vAF) vig
I mm™ @10 0.6/1 kV. Copper Cable Twin Conductor Y118 6 mm” nazmemlaldauuuia 35
mm’ NTLUEANUEIAIW 15 W93 urhmsnarouiigumgi 30 °C - 95 °C nMiumMIAsI
farranmmsazieuniudivesadalaa Tatuaznimrawami ldms i € lumu
M1 4.4 10T €, YBIRUIY PVC 1ag XLPE ﬁthgﬁﬁiuq :_ﬁnﬁnmwa-uadthqﬁj}ﬁ
padonisnlaountasvesAmes InAsaduimiuaziananisas o UNAVYDIAYYIUUD
AU PVC uay XLPE wie'li iisaninm £ variaamsnuiudazriiaveimaaon

uilaufioannravesguynil [11-12)

of S’ @&

[} da aa 1
5.5.1 Namﬁmaaummmmunmﬁ HANBVRIME 300 V 2-core PVC Insulated

a0

and Sheathed, Flat Type ﬁqm‘ﬁnumaq

u

3N 586 MIneEaUMIAUNEIINATAGUINGYBIAI0 300 V 2-core PVC Insulated and

Sheathed. Flat Type 4118 1 mm’ ﬁE}ﬂmQﬁGﬁﬂ

Waiting fer trigger 3 L 2003/06/12 14:38:56
CHI=2v - 100ns /div
pC 11

NORM:200MS /s
|

|

N
it
.. i
" 18306
1/ar S OARIAHMI

- > - ", w .
Eihfl 587 T IMAAUAZNOUNAUVDINIY 300 V 2-core PVC Insulated and Sheathed. Flat

- (.l (=Y @
Type VA T mm” NQMHAN 30 €



¥
|aT

w aiting for trigger 4 2003/06/12 154418
__éa%!-"ﬁ EE P 100ns /av
oc 11 [
NORM200MS /3

A

N £ N Zé{‘"\\ :
RS OIS0 .. V. :""""""""‘\W

187ns

lun 5.34759M4z

|

|

110

Ui 5.88 dyauadudziounduvesds 300 V 2-core PVC Insulated and Sheathed, Flat

Type Y118 I mm’ NQMUNYII 40 C

Wwaiting for trigger 2003/06/12_1624:38
CHI=2V. : = 100ns /div
Dc 11 H =
: & NORM:Z00MS /5
A L
A\ A I
! Iv *\ |
Ay opdirida | / A\ !
] T \
i SeSRE VR R e T MR
a7 193ns : i

1/4T 5.18135M2

51N 5.80 Ay IundUAZNBUNAUVBIAIY 300 V 2-core PVC Insulated and Sheathed, Flat

Type 4118 1 mm’ ﬁ@quﬁ 50 C

W aiting for trigger 3 2003/06/12 172713
CH1=2V L { . 100ns /div
Dc 11 -

NORM:200MS /5

ar 195ns
/a7 512821z

A
e N N

gﬂﬁ 5.90 ﬁ'ruuﬂpmﬂﬁuﬁxﬁauﬂﬁ'mmmu 300 V 2-core PVC Insulated and Sheathed, Flat

] o
I =

Type UHI® | mm™ Nt m‘ngﬁ 60 C

aQ



W ailing for trigger 3 2003/06/12 224930
CH1m2V ! P 100ns /div
pc 11 :
NORM:200MS /5

a7 205ns
1741 4.87805M42

51U 5.91 FyaunduaziounauusIaIv 300 V. 2-core PVC Insulated and Sheathed, Flat

(]

Type Y110 | mm gmun9il 70 C

Waiting for trigger R 2003/06/12_ 234143
CH1=2V : o 3 100ns /Giv
DC 11 : I=i
o] NORMZ00MS /5
P
4 B |
e ! A |
¢ Ze v N 4 CAVT N TN T
aT 208ns :
1/aT7 1.80769MH2

51 5.92 Fyanuaduaefounduvesdiy 300 V 2-core PVC Insulated and Sheathed, Flat

' o
Type 119 1 mm” NQWUHJU 80 C

Wailing for trigger ¥ 2003/06/12 005033
CHIZZV ; A T 100ns /Giv
oc 11 ‘ i
~ NORMZ00MS/s

!

i

at 216ns
Var 4.62963M4z

31N 5.93 dygrundudzidBUNAUYDIAIY 300 V 2-core PVC Insulated and Sheathed. Flat

G
[o]

-

Type 4118 ' mm ﬁqmwgﬁ 90 C



AN 5.7 HANTNATAD1MIAT €, V03T 300 V 2-core PVC Insulated and Sheathed.

Type V19 | mm’ ﬁ?}fuhgﬁﬁﬁd"]

Flat

lq@nqﬁ 3390001 A E, 1A AE 1N Tﬂ?“ﬁﬁWWﬂSBH‘
I () L ) ATATUIN in3eailoTa (%) |
| 30 183 3.349 3359 | 0.299 |
L | 3499|3477 06 |
50 193 3,725 3705 0,534
— o | 193 3.802 T 0.368
70 205 4203 | 4229 | 0619
- 80 | 208 4.326 4.344 -[).4 16
o Y 16 W66 A~ 4,683\ 0.364

90 |

1 da &
5.5.2 HAMINATRUHIANNDIUNG

W
o o @

INAUNNNEVBITY 0.6/1 kV. Copper Cable Twin

: ‘ 2
Conductor Cross-linked Polyethylene Insulated and Polyethylene Sheathed N

GRID T

149

¥

. ' da aad v o o
JUN 594 MSNATOUMIA NS INAIATUNNT YOI 0.6/1 KV, Copper Cable Twin

Conductor Cross-linked Polyethylene Insulated and Polvethylene Sheathed U119

6 mm ﬁl}ﬂl hi fm'”,—-]
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waiting for trigger 3 2009/06/12 144335
Chimzv : o 100ns /div
[Tl N = j.
ot NORMZ00MS /5
A i
i =t
I 4 | I E
L
s v it L T
Fis 155n8 i i
1747 6.45161M4z :
|
|

€an
(=
=n.

5.95 ﬁmwwmﬂﬁuazﬁauﬂﬁuwmw 0.6/1 kV. Copper Cable Twin Conductor Cross-

3 ::: = 8
linked Polyethylene Insulated and Polyethylene Sheathed 4117 6 mm™ NWYNU 30 C

W aiting for Irigger

4

2003/06/12 15:4922
CHi=2V - ©100ns /div
oc 11 : ! ]
NORM200MS /s

at 149ns H
1747 E.7114 1Mz

gﬂ‘ﬁ 5.96 ”muﬂpmﬂﬁuﬂzﬁ’auﬂﬁmmmu 0.6/1 kV. Copper Cable Twin Conductor Cross-
' =]
linked Polyethylene Insulated and Polyethylene Sheathed 41118 6 mm™ N@UHNN 40 C
W aiting for trigger . Z 2003/06/12 1627:33
CHI=2V i Ty 1 100ns /div
DC 11 B I
NORMZO0MS /s
s _)@.D—*-Wﬂ“’v“r‘b—r’v—
aT 140ne
v/ar 7.14286MHZ
|
UM 5.9

7 ﬁ'iy)ngwmﬂﬁuﬁ:ﬁ’ﬂunﬁmmmu 0.6/1 kV. Copper Cable Twin Conductor Cross-

linked Polyethylene Insulated and Polyethylene Sheathed Y119 6 mm’ ﬁaquﬁ 50 C



waiting for trigger A 2003/06/12 173302
CHi=2V 100ns /div
De 11
NORM200MS /3
I
Mozis
- Y |
.;I———-—r-"—-w——v—v——o——-v——ﬂj.- . .‘-v—v:n.;{. .‘P\.—l——r\_-_lmvﬂ_
at 13508 o

1/a7 7.4074 1442

114

gﬂﬁ 5.98 ﬁmm1mﬂﬁuazﬁaunﬁnmaqﬂ1u 0.6/1 kV. Copper Cable Twin Conductor Cross-

linked Polyethylene Insulated and Polyethylene Sheathed YU1A 6 mm’ ‘ﬁqmﬁ Qﬁ 60 C

W aiting for trigger

43

2003/06 /12 22:55:49

cHI=2v 100ns /div
pC 11
NORMZ200MS /5
EW ;
- Ir \ :‘/ \ g
i ‘l‘ -‘-"-NE-E " e s pa
ar 120n5 ;

1747 7.75194MHz

3 5.99 dygunduaziounduveIany 0.6/1 kV. Copper Cable Twin Conductor Cross-

linked Polyethylene Insulated and Polyethylene Sheathed 4418 6 mm’ ‘I?}Q‘mﬁ Qﬁ 70 C

waiting for trigger

2003/06/12 233425

CHI=zv 5 o 100ns / div
DC 11 : 3
i " NORM200MS /s
: 4
; 3
Al
i N
- I‘I vj/\
AL
i
doa s i b Lt T T i
v i SRS
a1 12308 ]
1741 B.13008MIz 2
| 3
| ]
| -
| 3

gﬂ’ﬁ 5.100 ﬁﬂ‘;wmﬂﬁua:ﬁaunﬁummﬁw 0.6/1 kV. Copper Cable Twin Conductor Cross-

o

linked Polyethylene Insulated and Polyethylene Sheathed U111 6 mm'’ ﬁqnm Q’FJ 75 C



waiting for trigger 3 2003/06/12 00:02:32
CH1=2v -t 100ns /div
DC 11 7
NORM: 200145 /5

‘i
™ T

,‘H_.-...._.__._.__._._..H_:.‘ v—:ﬂ |'—7-r-\7.,_.wr’--.vr'n~-—--t——--—.

at 122ns
1747 819672812z

101 ﬁingmﬂﬁuﬁzﬁﬁJUﬂﬁlﬂﬂlﬁNﬁw 0.6/1 kV. Copper Cable Twin Conductor Cross-

o

Sat
e,
=
'

linked Polyethylene Insulated and Polyethylene Sheathed 4119 6 mm’ ﬁqml1gﬁ 80 C

wailing for trigger 5 2003/06/12 00:58:18
CH1=2V - 100ns /div
DC 11 E
HORM:200MS /5
¢
o A %
5 . *
i G
e o BN e ¥ 4 el R T e e e PR,
T 120ns

1/4T 8.33333mz

gﬂﬁ 5.102 ﬁ@mwmﬂﬁuﬁﬁﬁﬂuﬂﬁmmmu 0.6/1 kV. Copper Cable Twin Conductor Cross-
[+

linked Polyethylene Insulated and Polvethvlene Sheathed A% 6 mm’ ﬁqm 11'Qﬁ 90 C

M319N 5.8 HAMTNATOUHIAN €, vo3a1y 0.6/1 kV. Copper Cable Twin Conductor Cross-

linked Polyethylene Insulated and Polyethylene Sheathed VU0 6 mm’ ﬁth‘gﬁ

A147)
; LR I | A1E 1IN A E, 1N ANIAMIAIADL
‘F (C) (ns) MIATUIN n30ailain (%)
‘ 30 155 2.403 2.413 0.416
| 40 149 2.220 2215 025
? 50 140 1.960 1.948 Qo0
! 60 135 1823 1.873 2472 |




M54 5.8 (MD)

70 129 1.664 1.656 -0.481
75 123 1.513 1.540 1.785
80 122 1.488 1.469 =1.2%7
90 120 1.440 1.422 -1.250

U Jda =N 3
5.5.3 HANMSNATBUHIAUNDSUNAIN

a [ ¢

AUNNEUDIAE 12/20 KV. Underground Cable

Copper Stranded Conductor XLPE Insulated and PE Sheathed "?li:gm?‘i{]ﬁ

M1499

' L4
' A asd o o o
gﬂﬁ 5.103 MINATDUNIAUWDI UNAIATUNNT VDI 1Y 12/20 kV. Underground Cable Copper

Stranded Conductor XLPE Insulated and PE Sheathed U118 35 mm’ ﬁqnmqﬁdnq

wn

3in

Conductor XLPE Insulated and PE Sheathed 3116 35 mmj ﬁqmﬁqﬁ 30 C

a7 152ns
1247 6.57B95MHz

Waiting for trigger 3 2002/08/14 110834
CH1=2V - 100ns /div |
DC 11 i s

s umnaowsr;i
H ;- |
Al
I e

104 ETﬂJinmﬂaleﬂz ROUNAUVBIAY 12/20 kV. Underground Cable Copper Stranded

(=]
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W aiting for trigger 3 2002/08/14 13157
CHi=2V i 100ms /div
oc 11
NORM:200MS /5

Nt
a {4\ é;f,’*-.\

ar 144ns
Vsar 6.93444mz

51 5.105 FyauadiuazAounduvesdio 12/20 kV. Underground Cable Copper Stranded

Conductor XLPE Insulated and PE Sheathed 411 35 mm’ ﬁqquﬁ 40 C

waiting fer trigger b 2002/08/14 150321
CHi=2V 100ns / div
[N
NORM200MS /s

.'WM.)HM
a7 138ns
VAT 7.24638M4z

gﬂﬁ 5.106 ﬁﬂgmgmﬂﬁuﬁzﬁauﬂﬁmmmu 12/20 kV. Underground Cable Copper Stranded

v

Conductor XLPE Insulated and PE Sheathed Y114 35 mm2 ﬁqmﬂqﬁ 50 C

waiting for trigger L] 2002/08/14 160558
CHI=2v b I - 100ns /div
bC 11 T
e p—— i sy _IS
+
nol
i e
fA\1 i,
\ I is
e P A S A - -—:—-—wj’. e U e i iy
ar 134ns il
1/aT 7. 562691z

51N 5107 dyguaduazNoUNdUYDITIW 12/20 kV. Underground Cable Copper Stranded

Conductor XI.PE Insulated and PE Sheathed Y418 35 mm’ ﬁqm'ﬂqﬁ 60 €
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W aiting tor trigger < 3 2002/08/14 16:17:49
CH1=2V - 10003 / div
oc 1t = ‘
NORMZO0MS /5 |
|
i
™ |
| -
§ 1= 1y
,x_.r.q-.‘._...._..,.,___vm_l. e e e Ty
at 129ns

\FELS 7.75190Hz

ﬂ‘ﬁ 5.108 ﬂmmmﬂauﬁmauﬂammmu 12/20 kV. Underground Cable Copper Stranded

Conductor XLPE Insulated and PE Sheathed Y119 35 mm’ ‘nqmmu 70 C

waiting fer trigger 3 2002/08/14 17:08:26
CH1=2V = 100ns /div |
DC 11 ] .
NORM 200MS /5
M
=y i
I‘l A - g
= A B AT AR N — —— W
o T 4
ar 124ns

/a7 B.06352M4z

ﬂ‘ﬁ 5.109 ﬁmmwmﬂauﬁmaunawmmu 12/20 kV. Underground Cable Coppe1 Stranded

Conductor XLPE Insulated and PE Sheathed 4119 35 mm' ﬂQiu‘n‘Q‘lJ 80 C

Waiting for trigger b 2002/08/13 V74535
CH1=2V 100ns /div
pc 1y
NORK:ZDOMS /5
A
ty
N il
e e e SN L U S e R ERCC
al 123ns
1/a7 8.13008M42
i
|

N

Eﬂ‘fdl 110 ﬁ;u mmma“maunammmn 12/20 kV. Underground Cable (nppu Stranded

Conductor XLPE Insulated and PE Sheathed 9119 35 mm' ﬁQi\thﬁ 9() 6



Waiting for trigger

2002/708/18 181721

CHI=2v
[

|

IJI

iJT 118ns
nzar 8. 17358Miz

et

e

100ns / div

NORM200MS /5

L e T ety

119

gﬂ‘ﬁ 5.111 ﬁfymmﬂﬁua:ﬁauﬂﬁmmﬁw 12/20 kV. Underground Cable Copper Stranded

Conductor XLPE Insulated and PE Sheathed ¥17% 35 mm: ﬁqmﬁqﬁ 95 C

M9 5.9 HANITNATBUHIAT €, V03I 12/20 kV. Underground Cable Copper Stranded

Conductor XLPE Insulated and PE Sheathed 41439 35 mm’ "ﬁqm Hgﬁc‘hﬂ

Qm‘l'i{]ﬁ S ERISToR i € 91 a1 € 31N mmammﬂﬁ;aﬂ
(DC} (ns) N13AILIN lﬂ?@ﬁﬁﬂ’?ﬂ (o) |
30 152 2.310 2.320 0.433
40 144 2.074 2.107 1.591
50 138 1.904 1.920 0.840
60 134 1.796 1.779 -0.947
70 129 1.664 1.635 -0.541
80 124 1.538 1.3536 1.170
| 90 123 1.513 1.505 -0.529
| 95 118 1.392 1.415 1.652
1
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w
da aadow o ¢ o ¢

5.6 HAMINATBUIBUMITAINUNDIINAINTUIMETUNS Ve YaqIndies

o

VINHANSAMIUMIAUNDT INAIATUINT 1INFIIMIMI A HoundvveI Ty

»
@ A o

nnesada laa latuazrai lanmmseadiaTanviiniseanuuy  w¥iuSoudfsusunisia
" a naq“w @ ¢ o w o [ = o @ "
gmmmma{uwmﬂﬁuwmﬁuwmﬂum'sa@Twames‘ummaawﬂu'm PVC uaz XLPE 409

mumiiainaaoy a5 suMouA1ANNYNABINBY IuTIWeIM € Amasgunso 'l

A15197 5.10 AUNDTUNATATURNT FUWNTVDIAIY 300 V 2-core PVC Insulated and Sheathed.

Flat Type UU1AA199) 100 1UA3

VYUIR ?‘h 8’ VINAT N ﬂl"l Er 20 ?i'l E' 1IN ﬂ'ﬂl.lﬂﬂ?ﬂlﬂﬁﬂu ﬂ]?“ﬂﬂ']ﬂ[ﬂa‘.ﬂu
(mm) | uaAsA Relative | M3AIm | nseailedsn | 9InmsAam nnwiasiiede
Permittivity (°0) (")
I 87 36 3.349 3366 '
13 3.2-3.6 3.349 3.366 -
25 32-36 3.349 3.366

v b
' a aad o o w o
M50 511 ANWD3 UNAINTUNNTVBITIY 0.6/1 kV. Copper Cable Twin Conductor Cross-

linked Polyethylene Insulated and Polyethylene Sheathed ﬂn-ﬂﬂ@'i'ld"] 100 1R 3

TRLS AE 1ARNTN | ME N | ME 1IN ANUAIAGDY | AIIWARIAIAAEY
(mm) | udniA Relative | MsAnam | ndesileta | 1nmsAa nniAsnailada
Permittivity (%) . (") i
6 'S % 2410 2416 : ! i
10 N 2410 2416 |
16 2.3% 2410 2416 - JE

< ' da nn::qyw o d
MI1aN 5.12 AUNDIUNAIATUNNDUDITY

12/20 kV. Underground Cable Copper Stranded

Conductor XLPE Insulated and PE Sheathed ‘Uu’lﬂﬂINT[ 50 1493

IR A1E, 2INAT3 1 ATE, 1N ATE 1N AuAAIAdBY ANLARIAARDY
(mm’) | umAnem Relaive | M3fwam | ndesilesa | 9InnsAam MmAiesiiada |
Permittivity (%) (Yy) i
s 3552 2299 2,320 , :
70 2350 2298 2320 - r .
400 13- 53 2301 2320 ;
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5.7 Nafﬂ‘i‘nﬂﬁﬂﬂ!ﬁﬂﬂﬁﬂﬂﬂﬂ1‘iﬁ]ﬂ?ﬂm1ﬂﬂTi‘ﬂﬂﬁi’)‘leﬂfﬁgﬂ1‘5?‘i1ﬂ'1ﬂ11|1‘-'qlmﬂu"l;

¢ 1 a a
nazuvlmnesnasnugnlaladianasn
¥

PINHANITAIUIUKIRUNDT INAIATUINS INHIUAINITAZROUNAVVDIT YRy 10

a = s Y A4 A4 o 4o o = P o
1nooasa lad Induazkain laninieslodaniimsesnuuy hwmlSeuisununanis
AmnnmsnaaeulasitnisTammmihduauguazndsnugynlarladiaaninaiu
PIATFIN(UNT 3) VBIRIDUNRUIU PVC uag XLPE ypasumbamimimaasy ooy
= , y 4y v @ A4 M4 o 4o ¥ ~
WouainugnasIn lasngldyyiaazimsesliofaniinisesnuuuaiiy lavwanis
nageuveImulszian aewninziuewanmagouluunn 3 vowmazdninnmiaunde

ﬂ'i‘ o 1 c; o J 1 ' [ ]
992111717 lau 1T ouNouA AR R UYBI5LUEN1IANAG YBIRIDENITIENIININATIY 1A

N32ueANUENTIU 15WA5 3NN IS ouisuaNugNABINGMHNIA1A

31N 5.112 msvaaeumatiaRinguasUNUMAR ILINNIAMINaFaY - TasT5MmsnIa

= 4 o ' a a
anhauauguazwamguylarladoansnaiuunsgiu

Y ' o da am;w o oo '
ﬂ'l‘i]éi:ﬁ 5.13 ANRAUNBDIUNAIATUWNNENISUEANVYUIINGG vadnuIu PVC uay XLPE

WSsuMeunuMNAIUINIINNTNATIU C&TANO

NG A1TE 9N ME NN | A1E M | AuAmIAmABY | AnuAamAdou
(mm’) MIAIUIN msfnon | nieaada | amasdAwin | ninniesdioda

. C&TANS Aundo) | Aunde (“0) (o)

l L 3.348 3.355 3.348 -0.209

|6 E 2331 2.412 2,409 -3.473 Ao

j 35 2.299 2,208 2311 0.043 0s2 |




l'11

4 ' o cucm:‘w o da =
Fn‘.iN?l 5.14 ﬂuwaguwmﬁﬂuwmmzuzmmun 15 167 Y94RUIU PVC uag XLPE L‘IJ%UU

MOUAUAINAILIMIINMINATOU C&TANO

) ¥
AI3190 5.15 ANNDS INAIATY

WAFTUNNEUBIAIY 300 V 2-core (PVC)

U A1E 3N AME M | AIE M ATWARIIARDL | ANuAA AR
(mm’) MIAIUIN msfman | ndesileoda | vnnuAwan | nnmiediede
C&TANO (%) (%)
I 3.348 3.349 3.359 -0.030 0.329
6 2331 2.403 2413 -3.089 -3.518
35 2.299 2310 2320 -0.478 <0913
v o a

HOUNUAMAILIUIINAISNATBY C&TANO

ngMHnla19 nfy
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item of Capacity and Power Factor Tests
Test Procedure

The test method was made at ambient temperature in accordance with sub-clause 6.5 of ICEA
Publication No.S-66-524 (1988). Preparing the test specimen with the gross length of 5.18 meters.
Immerse the middle 3.66 meters of test specimen in tap water at room temperature for at least 24 hours,
keeping the 0.76 meters portion of each end above water as leakage insulation.

The capacitance and power factor were measured at the rated voltage to ground of the cable under

test at a frequency of approximately 50 Hz.

Specimen

25 kV. Spaced Aerial Cable Aluminum Stranded Conductor XLPE Insulated and Sheathed.

Test Result

The test result according to the specification requirements.

Studying Relative Permittivity of Cable Insulators Using Travelling Wave Technique
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Data of Capacity and Power Factor Tests

Specimen : 25 kV. 35 sq.mm. Spaced Aerial Cable Aluminum Stranded Conductor
XLPE Insulated and Sheathed.
Ambient Temperature 2 32 %C
Reference Standard : ICEA Publication No.5-66-524, MEA’s Specification No.406
Description Specification Result Remark
Diameter over the insulation : D - mm. 21.24 mm. -
Diameter under the insulation : d N mm. 7.96 mm, =
Length of test specimen 5.18 | m, 5.18 m. -
Length of test specimen (immersed in water) 3.66 m. 3.66 m. -
Water temperature - N 28+0.5 T -
Immersion period | day 1 day -
Test voltage (at rated voltage) 25 kV. 25 kV. -
Test frequency 60 Hz. 50 Hz. i
Thailand
The measured capacitance (C) = | pF. 477.570 | pF. ~
The measured power factor (tan O) < % 0.023 % -
Specific inductive capacity (Dielectric constant)
<35 3 2.303 - -
(Calculation)

Studying Relative Permittivity of Cable Insulators Using Travelling Wave Technique
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Data of Capacity and Power Factor Tests

Specimen : 25kV. 70 sq.mm. Spaced Aerial Cable Aluminum Stranded Conductor
XLPE Insulated and Sheathed.
Ambient Temperature :32°C
Reference Standard : ICEA Publication No.5-66-524, MEA’s Specification No.406
Description Specification Result Remark
Diameter over the insulation : D = mm. 24.74 mm. -
Diameter under the insulation : d \ mm. 10.63 mm. 2
Length of test specimen 5.18 m. 5.18 m. -
Length of test specimen (immersed in water) 3.66 m. 3.66 m. -
Water temperature - © 28%0.5 r -
Immersion period 1 day 1 day =
Test voltage (at rated voltage) 25 kV. 25 kV. -
Frequency of
Test frequency 60 Hz. 50 Hz.
Thailand

The measured capacitance (C) B pF. 554.501 pF. -
The measured power factor (tan 8) <2 % 0.0235 % -
Specific inductive capacity (Dielectric constant)

£35 A 2.302 - -
(Calculation)
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Data of Capacity and Power Factor Tests

Specimen : 25kV. 185 sq.mm. Spaced Aerial Cable Aluminum Stranded Conductor
XLPE Insulated and Seathed.
Ambient Temperature x 3200
Reference Standard : ICEA Publication No.5-66-524, MEA’s Specification No.406
Description Specification Result Remark
Diameter over the insulation : D - mm. 29.79 mm. -
Diameter under the insulation : d 3 mm. 17.19 mm. -
Length of test specimen 5.18 m; 5.18 m. -
Length of test specimen (immersed in water) 3.66 m. 3.66 m. -
Water temperature - %® 28105 ic .
Immersion period 1 day ] day =4
Test voltage (at rated voltage) P5 kV. 25 kV. -
Frequency of
Test frequency 60 Hz. 50 Hz.
Thailand

The measured capacitance (C) - pF. 852.232 pF. -
The measured power factor (tan 1) <2 % 0.022 % -
Specific inductive capacity (Dielectric constant)

<35 - 2.304 - -
(Calculation)

Studying Relative Permittivity of Cable Insulators Using Travelling Wave Technique




Data of Capacity and Power Factor Tests

Specimen

Ambient Temperature

Reference Standard

: 25kV. 240 sq.mm. Spaced Aerial Cable Aluminum Stranded Conductor

XLPE Insulated and Sheathed.

:32°C
: ICEA Publication No.5-66-524, MEA’s Specification No.406

Description Specification Result Remark
Diameter over the insulation : D - mm. 32.85 mm. -
Diameter under the insulation : d 3 mm. 19.41 mm. =
Length of test specimen 5.18 m, 5.18 m. -
Length of test specimen (immersed in water) 3.66 m. 3.66 m, =
Water temperature - °e 28%0.5 fC -
Immersion period | day 1 day .
Test voltage (at rated voltage) 25 kV. 25 kV. -

Frequency of

(Calculation)

Test frequency 60 Hz. 50 Hz.
Thailand
The measured capacitance (C) - pF. 890.198 pF. =
The measured power factor (tan O) L2 % 0.033 % -
Specific inductive capacity (Dielectric constant)
<35 - 2.301 - -

Studying Relative Permittivity of Cable Insulators Using Travelling Wave Technique
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Item of Accelerated Water Absorption Test

Test Procedure

Preparing the test specimen with the gross length of 4.57 meters. Immerse the middle 3.05 meters
of test specimen in tap water that maintained at 75 1 °C and the water level shall be kept constant for a
period of 14 days, keeping the 0.76 meter portion of each end above water as leakage insulation.

The capacitance of the insulation was determined at an average stress of 80 volts per mil at a
frequency of approximately 50 Hz. after 1, 7 and 14 day’s immersion. The power factor of the insulation

at average stresses of 40 and 80 volts per mil were determined after 1 and 14 days immersion.

Specimen

25kV. Spaced Aerial Cable Aluminum Stranded Conductor XLPE Insulated and Sheathed.

Test Result

The value are within those state in the ICEA Publication No.S-66-524 sub-clause 3.7.3.3

requirements.

Studying Relative Permittivity of Cable Insulators Using Travelling Wave Technique
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Data of Accelerated Water Absorption Test

Specimen

Ambient Temperature : 3290

..

Reference Standard

XLPE Insulated and Sheathed.

ICEA Publication No.S-66-524, MEA’s Specification No.406

25 kV. 35 sq.mm. Spaced Aerial Cable Aluminum Stranded Conductor

Description Specification Result Remark

Thickness of insulation Nom./Min | 3.175 | 28575 | mm. | 3318 | 32195 | mm.
Diameter over the cable Avg. - mm. 21.24 mm. =
Diameter under the insulation Avg. . mm, 7.96 mm. &
Length of test specimen 4.57 m. 4.57 m. -
Length of test specimen (immersed in water) 3.05 m. 3.05 m. -
Water temperature o o G 748 £ 0.5 fC -

At 40 V./mil 10.5 kV.
Test voltage “

At 80 V./mil 20.9 kV.

Frequency of
Test frequency 60 Hz. 50 Hz.
Thailand

The Capacitance of the insulation shall be After 1 day 275.50
determined at an average stress of 80 V./mil at After 7 days 276.55 pF. =
50 Hz. After 14 days 277.00
The power factor of the insulation shall be At 40 V./mil 0.00190
determined after 1 day at 50 Hz. At 80 V./mil 0.00220 - )
The power factor of the insulation shall be At 40 V./mil 0.00290
determined after 14 days at 50 Hz. At 80 V./mil 0.00390 - )
Dielectric constant atter 1 day <3.5 B 1.597 - -
% Increase in capacitance 1-14 days <30 % 0.5444 % -
% Increase in capacitance 7-14 days <15 %o 0.3796 % = ]
Stability Factor after 1 day 5 - 0.03 - =
Stability Factor after 14 days <10 - 0.10 - -
Alternate to stability factor 1-14 days <0.5 - 0.07 = -
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Data of Accelerated Water Absorption Test

Specimen : 25 kV. 70 sq.mm. Spaced Aerial Cable Aluminum Stranded Conductor
XLPE Insulated and Sheathed.
Ambient Temperature :32°C
Reference Standard : ICEA Publication No.S-66-524, MEA’s Specification No.406
Description Specification Result Remark

Thickness of insulation Nom/Min | 3.175 | 2.8575 | mm. | 3.652 | 3.5250 | mm.
Diameter over the cable Avg. < mm. 24.74 mm. -
Diameter under the insulation Avg. - mm. 10.63 mm. E
Length of test specimen 4.57 m. 4.57 m. =
Length of test specimen (immersed in water) 3.05 m. 3.05 m. -
Water temperature Fod NG 7481 0.5 °C -

At 40 V./mil 11.2 kV.
Test voltage .

At 80 V./mil 22.4 kV.

Frequency of
Test frequency 60 Hz. 50 Hz.
Thailand

The Capacitance of the insulation shall be After 1 day 305.00
determined at an average stress of 80 V./mil at After 7 days 305.80 pF. -
50 Hz. After 14 days 307.70
The power factor of the insulation shall be At 40 V./mil 0.00140
determined after 1 day at 50 Hz. At 80 V./mil 0.00150 _ _
The power factor of the insulation shall be At 40 V./mil 0.00270
determined after 14 days at 50 Hz. At 80 V./mil 0.00340 — )
Dielectric constant after 1 day <35 - 1.521 - -
% Increase in capacitance 1-14 days £3.0 % 0.8852 % =
% Increase in capacitance 7-14 days <15 % 0.2616 % -
Stability Factor after 1 day 2 - 0.01 - -
Stability Factor after 14 days <10 - 0.07 - -
Alternate to stability factor 1-14 days <05 - 0.06 - -
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Data of Accelerated Water Absorption Test

Specimen : 25kV. 185 sq.mm. Spaced Aerial Cable Aluminum Stranded Conductor
XLPE Insulated and Sheathed.
Ambient Temperature s 32°¢
Reference Standard : ICEA Publication No.5-66-524, MEA's Specification No.406
Description Specification Result Remark

Thickness of insulation Nom./Min | 3.175 | 2.8575 | mm. | 3.193 | 2.8805 | mm. -
Diameter over the cable Avg. 3 mm. 29.79 mm. -
Diameter under the insulation Avg. o mm, 17.19 mm. -
Length of test specimen | 4.57 m. 4.57 m. -
Length of test specimen (immersed in water) 3.05 m. 3.05 m. =
Water temperature Tt °C 748 +0.5°C °c -

At 40 V./mil 10.3 kV.
Test voltage -

At 80 V./mil 20.7 kV.

Frequency of
Test frequency 60 Hz. 50 Hz.
Thailand

The Capacitance of the insulation shall be After 1 day 475.50
determined at an average stress of 80 V./mil at After 7 days 476.50 pF. =
50 Hz. After 14 days 478.00
The power factor of the insulation shall be At 40 V./mil 0.00110
determined after 1 day at 50 Hz. At 80 V./mil 0.00140 - )
The power factor of the insulation shall be At 40 V./mil 0.00220
determined after 14 days at 50 Hz. At 80 V./mil 0.00310 - -
Dielectric constant after 1 day <35 - 1.545 - -
% Increase in capacitance 1-14 days <30 % 0.5257 % C
% Increase in capacitance 7-14 days o <15 % 0.2098 % .
Stability Factor after |1 day : - 0.03 - -
Stability Factor after 14 day <10 - 0.09 - -
Alternate to stability factor 1-14 days <05 = 0.06 - -
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Data of Accelerated Water Absorption Test

Specimen : 25 kV. 240 sq.mm. Spaced Aerial Cable Aluminum Stranded Conductor
XLPE Insulated and Sheathed.
Ambient Temperature :32°C
Reference Standard : ICEA Publication No.S-66-524, MEA’s Specification No.406
Description Specification Result Remark

Thickness of insulation Nom.Min | 3.175 | 2.8575| mm. | 3.486 | 3.2405 | mm.
Diameter over the cable Avg. A mm. 32.85 mm. -
Diameter under the insulation Avg. - mm. 19.41 mm. -
Length of test specimen 4.57 m. 4.57 m. -
Length of test specimen (immersed in water) 3.05 m. 3.05 -
Water temperature 75+ 1 o 748X 0.5 g -

At 40 V./mil 10.6 kV.
Test voltage -

At 80 V./mil 2102 kV.

Frequency of
Test frequency 60 Hz. 50 Hz.
Thailand

The Capacitance of the insulation shall be After 1 day 485.00
determined at an average stress of 80 V./mil at After 7 days 486.80 pF. =
50 Hz. After 14 days 487.50
The power factor of the insulation shall be At 40 V. /mil 0.00070
determined after | day at 50 Hz. At 80 V./mil 0.00090 - ‘
The power factor of the insulation shall be At 40 V./mil 0.00170
determined after 14 days at 50 Hz. At 80 V./mil 0.00240 ) _
Dielectric constant after 1 day <35 - 1.507 - -
% Increase in capacitance 1-14 days <3.0 % 0.5154 % -
% Increase in capacitance 7-14 days <15 % 0.2057 Yo .
Stability Factor after 1 day - - 0.02 - -
Stability Factor after 14 days <1.0 - 0.07 - -
Alternate to stability factor 1-14 days <0.5 - 0.05 - -
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Item of Tan O Measurement

Test Procedure

The test sample was performed in accordance with sub- clauses 16.1.5 and 16.1.6 of IEC
Publication No. 502 (1994)

Tan O measurement as a function of the voltage, the test sample will be bent in accordance with
sub- clauses 16.1.4 of IEC Publication No. 502 (1994). The tan O of the test sample was measured at
ambient temperature, with in alternating voltage of 2 kV, 0.5 Uo, Uo, and 2 Uo at the power frequency.

Tan 5 measurement as a function of the temperature, the test sample will be heated at 5°Cto 10°C
above the maximum rated temperature of conductor, i.e 95 — 100 °C. The tan O of the test sample was

measured with an alternating voltage of 2 kV at the power frequency.

Specimen

12/20(24) kV. Underground Cable Copper Stranded Conductor XLPE Insulated and PE Sheathed.

Test Result

The test result according to the specification requirement.
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Data of Tan O Measurement

Specimen : 12/20(24) kV. 35 sq.mm. Underground Cable
Copper Stranded Conductor XLPE Insulated and PE Sheathed.

Ambient Temperature : 28°C

Reference Standard : IEC Publication No. 60502-2 (1998), MEA’s Specification No 418

Description Specification Result Remark

Length of test sample 10-15 m. 15 m.

Diameter under the insulation (mm.) 3 mm. 8.1208 mm.

Diameter over the insulation (mm.) - mm. 19.765 mm.

Frequency of
Test frequency 60 Hz 50 Hz
Thailand
Tan O measurement as a function of the
2 kV 2 kV

voltage at ambient temperature.

-at2 kv <40 x 107 : L5x 10" -

-at6 kV (or 0.5 Uo) - - 1.6x 10" -

- at 12 kV (or Uo) <40x10" - 1.8 x 10™ -

- at 24 kV (or 2 Uo) )y - 1.9 x 10° -

% Increase in tan & 0.5 Uo and 2 Uo <20 x 10” - 03 x 10" -

Tan & measurement as a function of the

2 kV 2 kV

temperature.

- Test temperature 95— 100 i 96 ~ 98 6

- Test voltage 2 kV 2 kV

- Measured value <80x 10" - 4.5x10" -

Studying Relative Permittivity of Cable Insulators Using Travelling Wave Technique
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Data of Tan O Measurement

Specimen : 12/20(24) kV. 70 sq.mm. Underground Cable
Copper Stranded Conductor XLPE Insulated and PE Sheathed.
Ambient Temperature : 28°C
Reference Standard : IEC Publication No. 60502-2 (1998), MEA’s Specification No 418
Description Specification Result Remark

Length of test sample 10-15 m. 15 m.

Diameter under the insulation (mm.) : mm, 10.8425 mm.

Diameter over the insulation (mm.) - mm, 22.2261 mm.

Frequency of
Test frequency 60 Hz 50 Hz
Thailand
Tan O measurement as a function of the
2 kv 2 kv

voltage at ambient temperature.

-at2 kv <40 x 10" - 1.5% 10" -

- at 6 kV (or 0.5 Uo) - - 1.7x 10" -

- at 12 kV (or Uo) <40 x10* - 1.9 x 10* -

- at 24 kV (or 2 Uo) - - 2x10* -

% Increase in tan & 0.5 Uo and 2 Uo <20 x 10" - 0.3 x10" -

Tan & measurement as a function of the

. kV 2 kv

temperature.

- Test temperature 95 - 100 G 96 ~ 98 °C

- Test voltage 2 kV 2 kV

- Measured value <80 x 10" - 4x10" -
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Data of Tan 5 Measurement

Specimen : 12/20(24) kV. 400 sq.mm. Underground Cable
Copper Stranded Conductor XLPE Insulated and PE Sheathed.
Ambient Temperature : 28°C
Reference Standard : [EC Publication No. 60502-2 (1998), MEA’s Specification No 418
Description Specification Result Remark
Length of test sample 10-15 m. 15 m.
Diameter under the insulation (mm.) - mm. 24.6496 mm,
Diameter over the insulation (mm.) 2 mm. 359159 mm.
Frequency of
Test frequency 60 Hz 50 Hz
Thailand
Tan & measurement as a function of the
2 kV 2 kV

voltage at ambient temperature.

-at2kv <40 x 10" - 1.6 x 10™ -

- at 6 kV (or 0.5 Uo) - - 1.8x 10™ -

- at 12 kV (or Uo) <40 x 10" - 2x10* -

- at 24 kV (or 2 Uo) - . 2.1x10" -

% Increase in tan & 0.5 Uo and 2 Uo <20 x 107 - 03 x10" -

Tan & measurement as a function of the

2 kV 2 kv

temperature.

- Test temperature 95-100 °’C 96 ~ 98 °’C

- Test voltage 2 kV 2 kV

- Measured value <80 x 10" - 3x10° -
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Data of PVC Insulation Test for Cable Twin Conductors

D T T C T*C 2D (T*C2D) Er=(T*C/2D)"2
10 122 0.000000122 300000000 36.6 20 1.83 3.3489
20 244 0.000000244 300000000 73.2 40 1.830 3.3489
30 366 0.000000366 300000000 109.8 60 1.830 3.3489
40 488 0.000000488 300000000 146.4 80 1.830 3.3489
50 610 0.00000061 300000000 183 100 1.830 3.3489
60 732 0.000000732 300000000 219.6 120 1.830 3.3489
70 854 0.000000854 300000000 256.2 140 1.830 3.3489
80 976 0.000000976 300000000 292.8 160 1.830 3.3489
90 1100 0.0000011 300000000 330 180 1.833 3.3611
100 1220 0.00000122 300000000 366 200 1.830 3.3489
110 1340 0.00000134 300000000 402 220 1.827 3.3389
120 1465 0.000001465 300000000 439.5 240 1.831 3.3535
130 1590 0.00000159 300000000 471 260 1.835 3.3658
140 1710 0.00000171 300000000 513 280 1.832 3.3567
150 1830 0.00000183 300000000 549 300 1.830 3.3489
160 1955 0.000001955 300000000 586.5 : 320 1.833 3.3592
170 2075 0.000002075 300000000 622.5 340 1.831 3.3521
180 2205 0.000002205 300000000 661.5 360 1.838 3.3764
190 2325 0.000002325 300000000 697.5 380 1.836 3.3692
200 2445 0.000002445 300000000 733.5 400 1.834 3.3626
210 2570 0.00000257 300000000 771 420 1.836 3.3698
220 2690 0.00000269 300000000 807 440 1.834 3.3639
230 2810 0.00000281 300000000 843 460 1.833 3.3585
240 2930 0.00000293 300000000 879 430 1.831 3.3535
250 3050 0.00000305 300000000 915 500 1.830 3.3489
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Data of XLPE Insulation Test for Cable Twin Conductors

D T T C T*C 2D (T*C/2D) Er=(T*C2D)"2
10 103 0.000000103 3E+08 309 20 1.545 2.3870
20 207 0.000000207 3E+08 62.1 40 1.553 2.4103
30 311 0.000000311 3E+08 93.3 60 1.555 2.4180
40 414 0.000000414 3E+08 1242 80 1.553 2.4103
50 518 0.000000518 3E+08 155.4 100 1.554 2.4149
60 622 0.000000622 JE+08 186.6 120 1.555 2.4180
70 724 0.000000724 3E+08 217.2 140 1.551 2.4069
80 828 0.000000828 3E+O8 248.4 160 1.553 2.4103
90 932 0.000000932 3E+08 279.6 180 1.553 2.4128
100 1035 0.000001035 3E+08 310.5 200 1.553 2.4103
110 1140 0.00000114 3E+08 342 220 B5355 2.4166
120 1240 0.00000124 3E+08 372 240 1.550 2.4025
130 1345 0.000001345 3E+08 403.5 260 1.552 2.4085
140 1450 0.00000145 3E+08 435 280 1.554 2.4136
150 1555 0.000001555 3E+08 466.5 300 1.555 2.4180
160 1655 0.000001655 3E+08 496.5 320 1.552 2.4073
170 1760 0.00000176 3E+08 528 340 1.553 2.4116
180 1865 0.000001865 3E+08 559.3 360 1.554 2.4154
190 1970 0.00000197 3E+08 591 380 1.555 2.4188
200 2070 0.00000207 3E+08 621 400 1.553 2.4103
210 2175 0.000002175 3E+08 652.5 420 1.554 2.4136
220 2280 0.00000228 3E+08 684 440 1.555 2.4166
230 2385 0.000002385 3E+08 715.5 460 1.555 24194
240 2485 0.000002485 3JE+08 745.5 480 1.553 2.4122
250 2590 0.00000259 JE+08 777 500 1.554 2.4149
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Data of XLPE Insulation Test for Underground Cable

D T T C T*C 2D (T*C/2D) Er<(T*C2D)*2
10 101 0.000000101 3E+08 30.3 20 1.515 2.2952
20 202 0.000000202 3E+08 60.6 40 1.515 2.2952
30 303 0.000000303 3E+08 90.9 60 1.515 2.2952
40 405 0.000000405 3E+08 121.5 80 1.519 2.3066
50 505 0.000000505 3E+08 151.5 100 1.515 2.2952
100 1012 0.000001012 3E+08 303.6 200 1.518 2.3043
150 1515 0.000001515 3E+08 454.5 300 1.515 2.2952
200 2020 0.00000202 3E+08 6()6” 400 1.515 2.2952
250 2530 0.00000253 3E+08 759 500 1.518 2.3043
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Data of PVC and XLPE Insulation Test at the Temperature

PVC Insulation Test for Cable Twin Conductors

TEMP D T T C T*C 2D (T*C/2D) | Er(T*C/2D)"2
30 15 183 0.000000183 3E+08 54.9 30 1.83 3.3489
40 15 187 0.000000187 3E+08 56.1 30 1.87 3.4969
50 15 193 0.000000193 3E+08 579 30 1.93 3.7249
60 15 195 0.000000195 3JEHO8 58.5 30 1.95 3.8025
70 15 205 0.000000205 3E+08 61.5 30 2.05 4.2025
80 15 208 0.000000208 3E+08 62.4 30 2.08 4.3264
90 15 216 0.000000216 3E+08 64.8 30 2.16 4.6656

XLPE Insulation Test for Cable Twin Conductors

TEMP D T T C T*C D | (T*C2D) | Er<T*C12D)*2

30 15 155 0.000000155 |  3E+08 46130 1.55 2.4025
40 15 149 | 0.000000149 | 3E+08 447 30 1.49 2.2201
50 15 | 140 0.00000014 | 3E+08 42 30 14 1.96

60 15 135 | 0.000000135 | 3E+08 405 30 135 1.8225
70 15 129 | 0.000000129 | 3E+08 18.7 30 1.29 1.6641
75 15 123 | 0.000000123 | 3E+08 36.9 30 1.23 1.5129
80 15 122 | 0.000000122 | 3E+08 36.6 30 1.22 1.4884
90 15 120 0.00000012 | 3E+08 36 30 1.2 1.44

XLPE Insulation Test for Underground Cable

TEMP D T T C ™C 2D (T*C/2D) | Er<(T*C/2D)*2
30 15 152 0.000000152 3E+08 45.6 30 1.52 2.3104
40 15 144 0.000000144 3E+08 43.2 30 1.44 2.0736
50 15 138 0.000000138 3E+08 41.4 30 1.38 1.9044
60 15 134 0.000000134 3E+08 40.2 30 1.34 1.7956
70 15 129 0.000000129 JE+08 38.7 30 1.29 1.6641
80 15 124 0.000000124 3E+08 372 30 1.24 1.5376
90 15 123 0.000000123 3E+08 36.9 30 1.23 1.5129
95 15 118 0.000000118 3E+08 354 30 1.18 1.3924
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Equipments of Test

12/20 kV. Underground Cable Copper Stranded
Conductor XLPE Insulated and PE Sheathed
(12/20 kV-CE)

25 kV Spaced Aerial Cable Aluminum Stranded
Conductor (25 kV-CC)

0.6/1 kV. Copper Cable Twin Conductor Cross-
linked Polyethylene Insulated and Polyethylene
Sheathed
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Equipments of Test

300 V 2-core PVC Insulated and Sheathed, Flat

Type

C Tan 3 Bridge Tettex Instruments Type 2805 QK.

Standard Capacitor Tettex Instruments 99.91 pF.
3370/100/200
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Equipments of Test

Oscillographic Recorder YOKOGAWA ORM
1300

[ Temperature Recorder |
[_‘ﬁ'_f_- N & 4 '

Testing Transformer Foster Transformer Ltd.

100 kV. 5kVA. 50Hz.

AC. Voltage Generator Control Unit

Studying Relative Permittivity of Cable Insulators Using Travelling Wave Technique




166

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LARDKRABANG

Equipments of Test

Digital Oscilloscope YOKOKAWA OL 1520

AC. Voltage Divider

Probe H.V. X 1000 LeCroy Model PMK20KVDC
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M15130 1.1 A1 1ABIaAASNYBITAARUIU (Relative Dielectric Conatant) [1-2]
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Polymer resins Material Relative permittivity (€)
Nonpolar resins : Polyethylene 2.3
Polystyrene 2.5-2.6
Polypropylene 2.2
Polytetratluoroethylene 2.0
Crosslinked polyethylene 23-52 ‘
polar resins : Polyvinyl chloride (rigid) 32-36 |
Polyvinyl acetate 3.2
Polyvinyl fluoride 8.5
Nylon 40-4.6
Polyethylene terephthalate 3.25
Cellulose cotton fiber (dry) 5.4
i Cellulose kraft fiber (dry) 5.9
Cellulose cellophane (dry) 6.6 |
Cellulose triacetate (dry) 4.7
Tricyanoethyl cellulose 5.2
Epoxy resins untilled 3.0-45
Methylmethacrylate 3.6 |
Polyvinyl acetatae 3.7-38 i
Polycarbonate 29-3.0 I
Phenolics (cellulose — filled) | 4 — 15 !
| Phenolica (glass — filled) 5-7 I;
; Phenolics (mica — filled) 47-175
Silicones (glass — filled) 3.1-45
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y ' o a Qfadﬁv o d [ ) =
ﬂ]iN‘ﬁ H.2 ANNDTUNAINTUNND (gr) maaﬂumﬂuqquuua:mmn [20]

; el 1x10° | 1x10" | 1x10" | 1x10° | 1%10° | 1x10" | 1x10"
Material
Polyethylene 23 ElE, | 225 | 225 | 225 | 225 | 225 | 2135 | 3%
Tan & <2 <2 <2 <2 <2 <2 <2
Polyvinvl 20 €/€, | 308 | 310 | 302 | 296 | 288 | 287 | 285
TS Te— Tan 130 185 225 210 160 13 81
47 €'g, | 360 | 3352 | 34 328 | 304 | 302 | 292
Tan O 100 166 240 261 228 162 110
76 E/ B39 383_ 368 | 330 | 300 | 287 | 280
Tand | 180 | 220 | 320 f~a00 | 350 | 270 | 190
96 €78, 660 | /530|440 | 330 330 | 280 | 270
Tan O 1500 | 1400 | 1200 YRO 740 500 280
110 €/E, 9.9 8.6 6.8 5.60
Tan & 1030 | 1330 | 1780 | 1900 |

| o P

SR
— e YR

I

STt
o

(R F -

refot

SRS | M

gﬂﬁ A.1 nwmﬂﬁnuuﬂaamaaﬁuwafﬁmﬁ?éﬁnﬁhﬁ'u;)maanuau Polyvinyl chloride (PVC)
AUz [21]
(1) 32 11z (1v) 5620 Hz
(i) 178tz (v) 31600 Hz

(111) TOOO Fz
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An Instrument for Measuring the Relative Permittivity of Cable Insulation by Using Travelling Wave

Technique
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Abstract

This paper presents a desigh and construction of Relative
Permittivity (€ ) measurement for cable insulators. The Travelling
wave and Reflection wave theory are applied to generate low voltage
pulse signal into cable lines that need to know Br of insulators. The
interval of travelling wave and reflected wave will be detected by wave
detection circuit through the time counter circuit at the rising edge of
the waves. The interval time can be varied to changing any types of
cable line. The microcontroller allowed user input the cable distance via
keypad and showed the Sr value on LCD module. All are assembled
in a small compact size. Also, the portable measurement is suitable for
outdoors. From the test result Er example of PVC insulator and XLPE

insulator of cable lines are in good agreement with those in table of

Relative Permittivity of Polymer material and the values of vicinity test
method by capacitance and dissipation factor of example cable lines

refer to standard.

Keywords: Relative Permittivity, Travelling Wave, Cable Insulator
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30 152 2310 2320 0.43
40 148 2.190 2.177 0.59
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