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SEVERE ELECTROSTATIC STRESS IN CABLE
INSULATION UNDER EDGE OF SHIELD CAN
CAUSE INSULATION FAILURE
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1¥lunsnageumaaansvunsdiu uazseruusasuiildlunsnaaey

4.2.1 20INATRUMATITILIAIM
MINAToUvs 192995NAd0UATINTY PD 3359 (Straight detection circuit)
AMNASTIMIEC 60270 [21] uuw CD dveynsuiy ¢, iuuuuiildfumnlumfos
tloanin Widssromsiasnail maznswsusduiidmuaves ¢, Fustumstloady
anudumeiionszifaudiniosia PD 2995naneuas9iY PD 35A39 1L CD ABDYNIY

N C, uernanagli 4.2
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3N 4.2 2995maa0UAI9F PD 1w CD ADOYNTNAY C, MUNIATTIU IEC 60270 [21]

Tauh
U~ fo  undenielwihuseg
- Qs
o fInsva
C, As  aunulszyiaemameu
C, fia  sududszgmuifien
4 a a4 o J Y
w08 duiudugtloudhvesszuy
.
CD #o  ginsalmufe
CC fs indadn

nanmsinuuasguuiandryvesgUnseilulssnagey
D unasswihusage U 14umsdoussduldsesmeasunasiindaigs nih

P ' T P 4
Huanofog 910 Tvanld 1y ndeudamaasy Famasitundeulasnaaeviivasa D 7

usatunagey Wuduy
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2) amsesdygu F ldlumsnsesdyanaisuniueinunassio 1wy srdueiing

=
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uag PD Afamelundoudasnageuildifuundese wagnihidgdnlsznisnileie
floaiu PD M1n2vsnaaey Inadeuasnsnifumamassie AINTBIAINAIADINULTIAY
nawoulAunzs1e91n PD Mussdunaaoy fedufanses wu §umioi (High voltage

[ 3
inductor) M30AINTBITTAMIUUALANINER ( High voltage low—pass filter ) (Hudu fatiuy
nsdinlgndeuasmaeuiivsirein pp ussiunaaouiiuundasionseiuTwdmsags

1o kY 9 ar ) a A a A o 9 ~ wa
019z ludududealdinseadaygadn ieanInduinauFvoIndeuamadouiinguaniia
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3 Anilszgvdde ¢, Willududeudensedulasdyanuanudgaliasy
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NITIBHINC,, Ck uag CD cﬁaﬁauwuﬂwﬁmamm PD aatuaunulseen
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vidsdeaily
silafiiimanumiionimelud senin pp fussdumaaen

4) qunsalsudyana cp wazmsesileda M qﬂﬂsﬁﬁaﬂaaﬁauﬁwﬁmméuuﬁu
AovmihiBufinsm (integrate) n3zuaiad i, #lvalursesnageu fisaninnisida pD Tao
fimohdyaa cc dumefidoudessnie cp fu M gUnselSudaenmezimihi

[ e

dBnilszmsnilsie fudnseanszuannuid (50 ©13 400 (50 azarsuaiindaa
nnumastsussiunaaeuiiliidh lUfinsestiodald daundesilede M wihmihiidify 3
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aauIny wazifugilnsaluaasma PD

4.2.2 USAUNAADY

fi“nmﬁwuﬁf'rai'lun1saaﬂuuuﬁ%'ni'?wiaﬂwf?m%'vwﬂﬁaumﬁmﬁ%
vidmluiiia # 12/20 (24) kv 4119 240 sq.mm. AUNINTTIU IEC 60502-2 [21]
Tassomidaves u58m v3¢Inelasueudindia $18a Savuawiiu XLPE nazfifgassdy
UIIAU 24 KV 1IMNATTIUMSTARANITIUNE I (Partial Discharge) ANUINTFIU IEC 60270
Amualdtisussdunaceudi 20, aefliflunar 10 5uf udranseduussfuassumie
1732 U, udihimsnaaeumannsaneday insfnnumsussiui ldnagouey 14
USIAUNATOUMIIAAATT VLA AD 1732 U, = 1.732 x 12 KV = 20.78 KV 21iuis gy
naveudmiumuaiiaNia 1220 (24) [U/U (U] kV fie s1ousad T 24 kv aeftiiy
11 10 Jil udranszAuuTIRuaIIMED 20.78 kv udWhmsade UM IRAT I IUIE Y

lumuniiia

4.2.3 Wiamaslidhveswsiomlasmaaew [14-15]
msnaaevgUnsainieTagauaumadiusege orvdieldgunsal
niefaguuanidnyaziudaufuyszy I fe fauduszg aziy Tnanvemmdouilag
naaeviuihuuuduivlszy nssuafathuwuiulsey azhu e hildiRanudonone
nieutasmaaey Afamda Iiihuugnagon linsifuRsamswemioulamaen
Ay Iidmdeaufuilszy Aflu Tnanveandonas Uszneudasany
e idihvesTagnaaey giUnsalia uazaude iﬂuﬁdﬁ1ﬂ11uﬁ1ﬂﬂ1ﬁlﬂﬁg (Stray
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Vv )
capacitance) Rz UMA iRz Avaldlumsnaaovorsduan ldanaunis
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5, = aCU? (4.1)

= 27fCU*x107 kVA
Tl ¢ fe Arnawy s i pF
U, #9 usssunaden i kv

/o e anudveuseau iy By

mdeInihisimuavesndeulamaasy msszdvsiimgandimdsinihdi

3

wansdouldiuTnan uozasezdesiiiaumnmefarlasass (Safety factor) @7

e liergmsldanveanifoulamaenldldumg Ay Inihuesiagnacovers

sz ldnnarsiaf 4.1

M 4.1 Mg IihesagauauuazgUnsallnih

JagnuInuazglnsel Wi Ay Wi (pF)

- gndenuIusI TN 10...100

- davnaurudnh 150...400

- wiouwlasnszua 200...600

- Iausage (HonueN 1 1WAs) 150...300

- nieuaalvihids 1 mva szana 1000

100 MVA Us£1194 10,000
- quUnsalSausadu (voltage divider) 50...500
- AADIDTUTIGA (AOINAT) §.al5

]
= L

e - : =]
wonnil filanug Indhduideagluaasmeduusags SdeduTnan

o a ] w o o [ : < {
voanouilamadey Aontunfindas i fuftudszyniuifies niesulie (Coupling) 1%

Adw a T ad 1 a a [ EY
Tunsaiiadaansauedau Undiien 100 pr unzdunuYszguesgUnsaliausadu fudy
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a d ] =
4.3 MInaaauaawIsavIsTIulNagnla
mMsnageumaasadulumomiia Tas 9o medmsunaaouniaayide
vidnlumoiniinldAuusegenuan XLPE #fa 12/20 (24) kV 240 sq.mm. Heenuuadig
‘3’ ] ﬂ 1 A
VU HUNIUMSNATDU 4 TIU Ao
ug 1 a L v a wua
L. msnageuvInemuaianosnuuy layly Stess cone luiosliidnms
AranssuIrldhusags
a o (] a q’: 1 a A
2. nagaumarsIvNa I luaaaia Tnsldineaemtafiosnuuy
Y = ar 3’ 1 a 9 as a
Tnul4 Stress cone WS sLITHBUAUT MDA TR NUULEIBH NS B [3-6]
¥ '
3. nageumaaniwam lumonitanSouiousuiade o ooniuy
9 ar Aaad d:l Ay 9 = Qs ar ﬂi 9
aunanmsngeianmnzay [9-11] Weiumsnageuiesdufoafunsnnisflelu ns
¥
ponuuuTIRemumilaiia o lFlumsnaaeumaassavndin lduielsl fanmswsn
9
aniluionuau wiemamsny IWauiinuiu NavziMInaaaunse i
Vv v
4. nageumiaanyedmlumonida Tavlddmemuniaiosnuuy
Vv ] ¥
Tav14 Stress cone nfSouifivufudrdemoildoglumagnamnisy Woiunsnadeuns

- - o 2 ; 2
Iamnsalumagaamnssumoindaussgeuosiademoiiosnuuatiaiy

4.3.1 minaaeuddnemunianeonuuulaely Stress cone IluRosilfiinis
Imnssulihussga
a 4 1 a sln’.: 1 = 3
minareumaanivwdulumeoniialasldidemenosnuuy Tnold
¥
o 1 a1 a o 1
Stress cone iumsnagevitdemuaiiahiennialFlumsmageumaaniatadan’ld
n30 i naaou u an1fumaluladwszveundudigunmsaranses msderesms

NATOUUILITATY UdAsAIgIi 4.3

1. High Voltage )
® 4. Coupling Capacitor

Transformer
1 nF 100kV

75 kV 40 kVA

2. Cable Terminators

i
12/20 (24) kV 240 sq.mm. =

101

U 43 2esmsmaaeumAamssundnlumoadanuyisaseanasgu BC 60270
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aziBuagUnssinaaey Uszneuday
1. High-Voltage Transformer 75 kV 40 kVA
2. Cable Terminators 12/20 (24) kV 240 sq.mm.
3. PD Calibrator Type 451
4. Coupling Capacitor 1 nF 100kV
5. PD Detector DDX-9101

nifoulamageuiildlumsnaeu fiva 75 kv 40 kvA ietlostunin
domeiewsziRaudusiomlamagey feiufufidesnanuonvesmuniafies 191ums
naaouliimnsausuifavesndouamasgen Tavaamyma I mSesufudlszy i
Tnaavemieilas dsznoudasanuymalihwesTagnadeu gunselsa uazavsdouss

¢ MaeThiesdealFlumsmadevesdan ldnnaunsi 4.1

S, = aCU}
lagi S,  fio Wiamdwemdeulamaneu
C,  fim anuylWihsumedm nanvendouamadeu
- s
L D UIIAUNATOY

t 4
i Ay ihsaumedu Inaavesneutasnaaey 113

S
€ = —L
U,
) (a0x10°)
2mx 50 (24x10° |
C, = 220,000 pF

11na1ANg i saumesd i Tnanvean e aanaaeuiissduus e

[

v ¥
NAFDY W MTaMmIANNEIveImuaban 1Flunmsneaen 'l aail

t = CHV cable + Ccoupl!ng + CHV lead (4'2)
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et C, Ao A1y Idihsaumsd naavesndouasmaney
8 —— fo Ay Iihuesmonilialdduussqeiildlunismanoy
& _— fin g Inthvesgunseinuifies (Coupling Capacitor)
& - v Ay Inihuesmededsnsusaga

nnaumsih 42 Taoh Arwaug Ifhvesgunsalmuifor ludesnagey

U5z 1000 pF wasnnuy Indwesmeoredsssusegennuendszuia 10 wes 910
= = -& =) {

M 4.1 danuyliihidszne 150 pF Faannsanianusvesmendaildums

nagov lannauns

CHV cable = Cr = Ccoupling = CHV lead

I

220,000 pF - 1000 pF -150 pF
CHVcab!e = 218,850pF

] £
VNI 4.1 Mnawy IMihveumibauseqe Useana 300 pm aztiu anwevesay

a A B 1 o
wian 1y lumsnagey szvhsy

_ 218,850 pF
cable 300 pF/m

729.5m

nANNEvesmuimiianase ldmaaeudionionlamagousingn
¥ [
nziilzamsahimsmareumuniliafinnue 10 wAs ABAASTIM IEC 60502-2 (iype
3
test) 1d Ing hifannuidemounmdoutamaney azsiuaimy Wihswvesasmaneuss

N

C, = (300pFx10)+1000pF +150 pF

3
neriunuy Ifhsavesisesmamen = 4,150 pF
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v ]
msnadeumaansivedulumondalasldiidearsioonuuylay
Stress cone MMsNATBUNHBIUFIANI 3N 51 Wiz ege & aonfuma TuTadnszooy

¥y g Qs or =
AN UNYITAIANTS U HI’T?NWQE'L!T] 4.4

g

2

PD Detector 1 - 22/5/2008 2:10:41 PM

Discharge = 9.14 pC, Voltage =20.4 kV

ﬁi a o 1 yo’f 1 - 1
3N 4.5 wamanaaeumAgminnsdulaldddemonioonuun Tas 1l Stress cone
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M3197 4.2 wamsnaaoum PD Tuaemidia fina 12/20 (24) kV 4110 240 sq.mm lagld

0’: L /:: tal
VINDTIUNDDNLLL TJTﬂUuliJij Stress cone

Description Result
Length of test sample 10 M
Calibration pulse 10 pC
Noise suppression 1 %
Test voltage rise to 2U,, 24 kV
Test voltage at 1.732U, 204 kv
The magnitude of the discharge at 2U, 9.14 pC

minarouTastamaaniiedasudaideraemoiiosnuuuedeion
Tavhild stress cone mamsnageumaam g mlumomnidaldauussiuguan
XLPE A 12/20 (24) kV U119 240 sq.mm AUE17 10 (AT HAGALTIAY 20.4 KV 81 PD
9.14 pC NPV tnzramsnaaeummATsE RIS demeTenuLY

t4 ] ]
Tagyhmsaanld Stress cone v IR MwmIRTA HarAITazIN 4.6 uazasnadi 43

o}

s
-y

T
PD Detector 1 - 22/5/2008 2:21:41 PM

Discharge = 5.11 pC, Voltage =204 kV

Ei a o [ yn’;‘ 1 P d', L
3N 4.6 wamsnadeumAanindulaslddomeiieenuuuiiold Stress cone
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M319N 4.3 wamsnadeun PD lumainidia Aifa 12/20 (24) kV ¥11@ 240 sq.mm Tasld

E N 4
TaromeinoonuunTasld Stress cone (Farparsmouuunsinay)

Description Result
Length of test sample 10 M
Calibration pulse 10 pC
Noise suppression 1 %
Test voltage rise to 2U, 24 kv
Test voltage at 1.732U, 20.4 kV
The magnitude of the discharge at 2U, 5.11 pC

M3 Calibrate 1118 laomstlou Range Nd0amsia Taslunsnageuisud 10

] " ¥
pC msamanmsauiadiuniii 1deglusiei liifu Range fife'l3 uaznanisnageum
Arwrfvundmlumandia Wia 12/20 (24) kV 1118 240 sqmm AN 10 a5 Tasld

L
a 1 a

VIO WUV Stress cone NNAALTIAU 20.4 kV §iA1 PD 5.11 pC Mgzl

s d L =Y y:, U ::.i v
4.3.2 manaaeuraavisaveaulumaaialaslfvrdeaaneenuuulaals
Stress cone 1/3guMeufUTIMBMIENDONUVLA WHEDMSIAN
a 4 1 a g [ P

mIsnagoumaayIsaveaIulumaniialaslsidedronoonuuy lagls

= s a’: 1 c: g [ =Y d‘ o’i’ 1
Stress cone W/3suMuN VIR IENEBAULUAWNANNTIAY [3-6] aTlumsnaaoudIne

a ] a 4 1 1 a o
moadanansel¥lumsnagsumaarissuediuldnse 'l naasy o uMIINASy

maTulatnyena S35 WITMINATBUMNLIATIM IEC 60270 [21] Uaaadagzii 4.7

5. Coupling Devices

=24l 1. High Voltage AR
Transformer
100kV 5kVA 6. PD Analysis TE-571

2. Cable Terminators

12/20 (24) KV 240 sq.mm. =

31 4.7 2nvsmanadeumdanivndmlumandauAsassmunasgu IEC 60270
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TuaziBeaginseinadeu Usznoudae
1. High-Voltage Transformer 100kV 5kVA
2. High Voltage Cable 12/20 (24) kV 240 sq.mm. with Terminations Unit
3. PD Calibrator Type 451
4. Coupling Capacitor 100.03pF 100kV
5. Coupling Devices AKV 572

6. PD Analysis TE-571

nifou/amaaeuildlunsnadon (MWB MESSWANDLER — BAU AG
TESTING TRANSFORMER) #fia 100 kv 5 kVA ifieflesfunnudensiionnszifous
nifoulaanamey Sedufuiidosmanunivesmumibaiies 1 Flumsnagoulfimneay
fuiinavendeulamadey TasnnugmalWiwmsoaufulszy fiduTnanvemsoula
UsznevudasnamigmaliihwosTagnacdou gunsal¥a uazmuseusags s1ds Iihiiezdes

Hlumsnasouersiuaaldninaunisi 4.1
2
S, = oCU,

Ao Wnamasesniieuilamadeu

C,  fo anuyfhswmed i Inaavemdouamaneu
-
0

9 USIAUNATDY

¥
iU Ay Idhsaumed i Inaavesmdou/amaaou 124

s
o
i (5x10)
2mx50x (24x10° f
C, = 27,631pF

1nA1ANg Ihsauned i Inaavesnfeutasnaaeunseduusaduy

naTeU wansamaNueveImuaian ¥ lumsnadevld vinaunish 4.2 dail

C.' = CH V cable * Ccoupling + CH V lead
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Tavh  C, fa g Wihsaumed Tnaavesndoudasmanoy
oo fin Annuy Ilfhwesmnumiialdduus sgeiilF lumsnaaen
1 o i
Ccoupling fio mﬂ'nm;"lﬂﬁwmqﬂﬂmmmﬁm (Coupling Capacitor)
=) 1 i
o, N Ao MAuY MihvesdudeanTITIg

nnaumshi 42 Tasi Aranug Iiiheesqunselmufoanlssum 100 pF

[15] wazmanuy Iihwesmedessusageanunnszaina 10 was snas1ed 4.1 i

¥
=

& A dg g Y w
mwmﬂﬂﬁﬂssmm 150 pF °]Nﬁ’]ll’ISﬂ‘H'Iﬂ'TIiJU'I’J‘IJEJQﬂ"]EJLﬂLUﬁ‘HGlG}ﬂuﬂTi'Ylﬂﬁﬂ‘lJ"lﬂ 95|

CHV cable = C: - Ccouplmg - CHV lead

27,631pF - 100 pF - 150 pF
Cuveae = 27,381pF
VNAII9T 4.1 ANy IWfweumdionssge Useana 300 pFm iy

anuevesmsaan 1§ lunisnaaey awvhsy

_ 27,381pF
o 300 pF/m

= 9lm
a A ¥ v 9/ w 1
nInANuEMIveImwAiaa e ldnaaeudlondeutainageudinaln
Ed ]
asiuzINsaiImInadeumenlofindue1d 10 Wes ANATIY IEC 60502-2 (type
14
test) 14 g liifanmufomousnfeiamanou aziiuanug Ifhsmwvesssmaeuas

WA
C, = (300pFx10)+100 pF +150 pF

aziuANy Idfhswwesiasnameny = 3,250 pF
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¥ ]
minageumaamiueduluaaniialasldide aweiioonuuy Tl
L ¥
Stress cone Ingl¥iadotasaauuumsinszuen [11-12] uaadagilil 4.8 waznansnadou

a o ' a n’j J { [ §
wiaan e lumandalaslddanedsiesnuunlaols Stress cone Hanadazilil 4.9

H ¥ H
31 4.8 nmsnaaoum PD lumoimidialasldidomoneenuunlasld Stess cone

Routine Maagurement

H PD Level | |
Pt ORI S 0 -
B Voltage S
v -)VQ‘ . ‘..:: ; Bl igrd i
_ PD-Range: ' 5.0pC/div J-| .o
Noise Suppression: ~ 38% =y

Bandwidth: - 4 OkHz

R S

v E ]
3l 4.9 wamsnaaeum PD TumunidiaTasldddemenioonuuy Tao1d Stress cone
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3191 4.4 wanmsnadoun PD luaoiaidlia Aida 12/20 (24) kV 441A 240 sq.mm lae1d

v ] 1
Tanemenesnuuy Tagls Stress cone (‘;JJ’JG]Bﬂﬂ1ﬂﬂ1ﬂllﬂu1ﬂ‘iﬂﬂ5$ﬂﬂﬂ)

Description Result
Length of test sample 10 M
Calibration pulse 10 pC
Noise suppression 38 %
Test voltage rise to 2U, 24 kv
Test voltage at 1.732U, 21.0 kv
The magnitude of the discharge at 2U, 6.6 pC

Nams‘nﬂafmw1ﬁmn'fﬂmafiau‘1u‘i.’iy'wiammmﬁnuieﬁ’uqmmu XLPE
Taoldaomorioonuun Taold Siress cone uamaagilii 4.9 uazarsied 4.4 Taodadeans
iufiafioanuunfin1e19ve4 Stress cone 12 1ufins Wssszmstlenaoe 9.5 muRns

nWeufsunsnageumannisundiulasldndnnady uaasdegild
4.10 wam‘smffmmﬁﬁﬁn';%mad';uiuafaﬁammmﬁmmﬁuqmmu XLPE #ifia 12/20
(24) KV 1A 240 sq.mm AN 10 was Taeldmanmsiy Ausedu 21.1 kv fis PD 7.2
pC Mg mmgUdaldumalugilii 411 uagarsedi 45 Taidemunidaiiooniuuda
nanMsAY [3-6] Tunaduriugudnans 10 wudmuas Ao 100 iudnng 19anuen

Yonae 41.62 suUAIAT

T ¥ ]
3l 410 msnageum PD lumunidiaTavlddaremenesnuuudundnmsi@u [3-6]



Routine Measurement

fr q—

& PD Level

& Voltage
PD-Range: 5.6 pC/div
Noise Supprassion: 50%
Synchronisation: Auto
Gaine Auto
Bandwidth: 40-400kHz
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i 4.11 wamsmaaeum PD luauinidia fife 12/20 (24) kV 441A 240 sqmm 6717 10 1WAT

v ]
Tavlddeaanosnuuudisnanms@y

MINN 45 wamsnadoun PD lumeinidia #fa 12/20 (24) kV ¥u1a 240 sq.mm lagld

v v
VIO IENBALUUA N ANATLAL

Description Result
Length of test sample 10 m
Calibration pulse 10 pC
Noise suppression 50 %
Test voltage rise to 2U, 24 kV
Test voltage at 1.732U,, 20.6 kV
The magnitude of the discharge at 2U, 6.6 pC

- o 1 a
ﬂ'li‘nﬂﬁf)‘ﬂﬁ'lﬂﬁ‘lﬂﬁ'ﬂﬂ14ﬂﬂu1uﬁ1ﬂlﬂlﬂﬁﬁﬁﬂﬂ1

v

9 Calibration pulse n10 pC

] ¥ ] [
TavlunmsnadeuGuiliua PD dauddumsiangaudlteaaszavdunsiana tiiessn i

1Al T & P ] =1 (Y 1 a I3 1
m’mmﬁamuau FIUT1UYD3I PD 11 10 pC L'ﬂuu‘luﬂﬁ'm'liﬂﬂi']‘i]‘i]ﬁﬂ']ﬂﬁiﬂii]u’lﬂﬁ')u151!?13

1 = I'd 1 { [] 5 u’; 1 {
AesdnyssnedIui ldeglugiueansfen Calibration pulse A 10 pC

a o 1 [ s oo
Nﬁﬂ'li‘ﬂﬂﬁﬂ‘ﬂﬂ'l?lﬁ‘lﬂ'iﬂﬂ?ﬁﬁ')uiuﬁTUEﬂlﬁﬂu‘Nﬂu’E:Il'dﬂu"lu XLPE WA

L ' [
12/20 (24) kV 4119 240 sq.mm AN 10 wias Tasldidemeneenuuudlonanmsay f

a a o aa o P a cg 1
FEAVUTIAN 20.6 kV 11 PD 6.6 pC MngrunazyUaaddlugii 411 Tas PD fiavunna

[y ' @ 1o & & o 1A a ¢ A a
VBILLITIAUY Uﬂﬁuﬂ‘llliﬂﬂum'lﬂﬂijuﬂ ‘Ifs‘lﬁ']i!'l‘iﬂﬂ'luuﬂvlﬁ‘ﬂlﬂﬂﬂ'ﬁﬂf’f‘]ﬂiﬂﬁlﬂﬂﬂ'lﬂﬂ'li
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VYIYAIUBDIATITUBULNGA
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v [l
naRaMINAgeLmATYs ueau lumaniia lasldideaofioonuuy
v = = ar 3 1 P v o = g/ = = oo
Taol4 Stress cone /FsususuTIdamsRoonUUaonanMs Y Tasldaaiia AN
v N
12/20 (24) kV vu1a 240 sqmm. 817 10 UAT W“iJ’]‘]‘lJ'Jﬂﬂﬂ'IU‘I‘I‘E]E]ﬂLLUHTﬂUGl% Stress cone
9 = o 1 = 9 1T a o
munsaldlumanageuriaaws susaiu luamandald Tas lunansiwsnad luayiy
monda uaz linansnuauAmuinvaziinsnaaey Taswafildannsnaaeus
= = 4 [] Y ar _ o ] =Y sJu,.: T
Usmnaaamssvdiulndifssnumsnaaeumaassuedulumoniialagslddsde
' " ¥
MENPONUVUAIWNANNTIAN LANAMINATOUT PD Analysis TE-571 uaaanariylinsasy
E
Taomsnaaoulavldvaneaislagld Stess cone uaaslfifiuinfanin Inseormeniedu
v
Qs 1 l& =y 1 Ll 1 Qr o ar
UIA918 FID1UNAVINYDIII9TLH I Stress cone AUNUIU XLPE dvsunanisnaaey lay
n’: [ - r Py =1 ] a a ar
1Fdidemeneenuuudlondnmsiay  uaasldmiuhmsaaniafaninmsveresives
o -& = a 4 ] '3
ATUBULNTA G NLIAANNTYIAUTUNIUINAEUDN 1ie31n 1 ldnaaeyludestan

(Shield room)

43.3 msnageumiansevedlummaidalaglididemenesnuvulagly
| s :' J A'; kY ar dqq:i
Stress cone (WzuMauAVTIREMENRBRIVLN HEDMINGUANANIHINZ Y

yq’f [} 9 Qs denc; P
minaaeu lavldidemuesnuuudiondnmsnguiiiaimuzay luzdi

] ] 4 [
4.12 uazHamsnaaey PD AgUh 4.13 uazmsi 46 Tasdrremonidaioonuuudiy

[ aaad =t 1 o a -
vanmsnguianmugay  [9-111 Ddudugudnais 5 audmms uazlinuen 20

IUANAT
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i 4.12 msnaaeum PD lumeniiia laslddhdemunuumanmsngugianmangay
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Routine Measurement

& PD Level |

31 4.13 wanmsnaaeun PD Tumeniiia WA 12/20 (24) kV Y11A 240 sq.mm 817 10 (UAT

td [ ]
Tavldidemonoanuuudlsnanmsnguiianmzay

3199 4.6 wanmInaoum PD lumoaiiia WA 12/20 (24) kV ¥11A 240 sq.mm lao 1%

E [ "
Frredeivonuuudiendanmsnguianmunzay

Description Result
Length of test sample 10 m
Calibration pulse 10 pC
Noise suppression 55 %
Test voltage rise to 2U; 24 kV
Test voltage at 1.732U, 21.1 kV
The magnitude of the discharge at 2U, 7.2 pC

manSouivuramsnageumaamnivuedmlumuadaldauus sdugs
14 ]
AfA 12/20 (24) KV ¥ 240 sq.mm TagifSoumsusznnsinneaoiioonuunlauld Stress
3 1 1 E 1
cone fUTIdDMENBBALLLAIHANMINgERTANIN Y uazdanememianesnuyy

AUNANMITAY LAAIAINTTIN 4.7
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M990 4.7 WSeumsunanisnaaeunl PD luamadia wine 12/20 (24) kV 4u1a 240
v LY N
sqmm Tagl¥iaemunny Stress cone TIRDMYLUUNGNNITNURNAN

¥ k4
MINZAY HAZUINDMUNANNITLAL ‘l%q'lﬂﬂﬂﬁ'ltlﬁ']ﬂlm‘ij‘lflﬁﬂﬂigﬂﬂﬂ

‘I"ii?fﬂﬂ'li UYHIAANNET ;
v o 1 PD
LY INT) YadvIneay fHanianagaauy PD
2 (pC)
U3Inoaid (cm.)
T 12 Routine Measurement grrmr— s R
Stress cone T T
 Voltage ‘w_ i
D 6.6
PO-Ranga: 5.0pC/die
Noia Sup k- $1
LUy 20
HanmMs
NOuRUAN 72
HUEay
HUY 100
Hanms
1A § Voltage  [ERERHH 6.6
[
PO-Rangs: 5.0 pC/div
Noisa Supprassion: 14
Synchronisalions Aulo
Gake Auta
Bandwidifx 49-400kHz

E
as ]

naransnadeuiaaariiauiediu asoailldndadeaish
9 9 9 o a o 1 - [
ponuuuad191au1d Stress cone ausa ldiimInaasvaamsavedulumuaiala Tay

a o T

v v v 1
faremonesnuuuai1alagly Stess cone NMATIITILNAIMININY 6.6 pC. VIRDAIN

H
Aaad

senuuLdBMaRMINgufianmnzay madmivuad ity 7.2 pC. uazdanomod
POALLIUAIWHANMIAY IAIAATIT U9 IUIITY 6.6 pC. INHANINATBLALIHUIIA1UDS
Noise Suppression "lsjwhﬁ’u1fummﬁmm&hmmﬁﬁmﬁﬂﬂaamasﬁagmum'mmmm
aduAInguSedaa s uNIUNNMEUBNANY

14914 2AD B Stress cone ﬁaaﬂuuuﬁ%'nﬁu"lliﬁmmfms 895UM3

Q3 A A e Hq v
hagou ﬂQﬂfJQNﬂﬁﬂﬂﬁﬂﬂﬂﬁﬂlﬂ‘ﬂUHﬂ‘]J‘U'Jﬂﬂﬁ'lﬂ‘l’lll‘ﬁﬂu‘luﬂ'lﬂigﬂﬁ']ﬂﬂiﬁﬁ
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a g Y a v 1 a v
4.3.4 manaasuminavisavaavlumaaiialaglfvanemenesnuuulagly
Stress cone tfSaMsUiLTINOmENFlumagaamns s
“a o ¥ =Y
4.3.3.1 manaaeumiaayisavealuluaaaidialasnmsidSoumiounis
s/ :' £ 3/ = = a o ' 3 [}
nagey lasldnuruhiundoulas msnaaeuuazifoufounadasisuisdiuvesiise
3 v
aMuAiauUY Stress cone tguiuideamen s lunngaamnssumonibansage o u5im
4 4 -: o w 9/ = 3 = ar o
v39 Ing hsusudiada $1a Wiy  Taoldmomibadudoisuiinsnageuuay
= 1 q’: v ar 3 1 .dl. [ a o 4
wisuiisuna senidIRemMsILD Stress cone AudaRpmsiilFoglu u5iim egelnelag
o :f o o 2 = a
wouaLiia 3108 (ur1rw) ¥ lumsnageulFmumidanuen 10 was 19957195
naaouiulesuuyItasenumnasgiu IEC 60270 [21] Tauld Corona Detector Hipotronics

Model CDO 77 A taa3a31/% 4.14

gﬂﬁ 4.14 2vsnsnadeumaayssdulumondannAasunnasgu [EC 60270
TwazdeagUnsainaaey 1lszaeuday
1. H.V. Series Resonance Test System Reactor Transformer 200 kV 2000 kVA
2. High Voltage Cable 12/20 (24) kV 240 sq.mm. Cable Test Terminators
3. PD Calibrator APEX Instrument CO. , LTD
4. High Voltage Filter Hipotronics 4.0 nF 200 kV 50/60 Hz 182 Coupling
Capacitor 100 pF 200kV
5. Corona Detector Hipotronics Model CDO 77 A
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nifoudasnadeuiildlunmsnadey ffa 200 kv 2000 kVA iiedlesiu
anudomisfionszifauanioulamaney Sisuilufideamanuenvesaoniiafis 19
Tumsnageuldmmnzausuitavemdoudamaney TasanugmalwimSeauduilszy
it Inanveandeutas Usznovarsanugnie iiwesTagnaseu gunseiia uazmode

usage de dhivzdesldlumsnaaeverndiialdoninaunisi 4.1

S, = wCU?
lavh S, fio Ainamasueeneutlamaaey
c,  fe anwyihsaumed i Inanvemieulamadey
= n.r
&, 9 UIAUNATOY

¥
azu AT Idhsoumed i Tnasvesndoudamaaey oz'ld

S,
- ol
) (2000x10°)
2150 (24x10° f
C, = 11,000,000 pF

11na1n2g Ilfhsauned i TnaavesndeutammaaeufiseAuusady
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nageY wansomaNuuvesmuaian 14 lunmsnamev'la a

Ct = CH V cable T Ccouplr'ng A C‘H V lead

Tasi  C, fl mnawy Idihswmed i Tnaavemdoutlamadeu
Ciioitic fio mnnuy Iwfhwesmamidaldduuseganldlumsmadeu
- [ s a = 7
C ooupling Ao mn1my Idihvesginsain1uife) (Coupling Capacitor)
g, fio mnug Ifhwesaodeasesisag

vnaumsi 42 Tash manuy Iidhvesgilnssianmnenlszuim 100 pF
[15] wazmnuy i wesaone299sus9ganuelszie 10 was 1IAMs1ei 4.1 4

é = C: s CIw
anuy Idhilszua 150 pF eansamanuenvesmomidahnldlunmsnaaou1d dail
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Chy bty = Gp= Ccoupzmg = Clt tead
= 11,000,000 pF - 100 pF -150 pF
Cuvease = 10,999,750 pF

¥ £
MNA131990 4.1 A1y Idihvoumtiansage Useun 300 pF/m iy

anuemvesauaan g lumsnagey azmny

_ 10,999,750 pF
Akl 300 pF/m

36,666 m

1INANVIIVBITATana N0 ldnaToudondeuamaToudind 1
¥ ]
RgtuzaINIOIMINaTeUmsInbainueI? 10 AT AWIIATTIM IEC 60502-2 (type
¥
test) 18 Tno liifanudsmeonnndeutamaaey aziuanuy IMihsuvesissnageusy

NG
C, = (300pFx10)+100pF +150 pF

¥
aziunuy Ilfhsawvearsesnaaen = 3,250 pF
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NMsnaaeuIATsIsIVINa U luammia lasldvinearenoonuuy Taols

3 i w H ~ o
Stress cone Taglddasedmumanuunsinay uaasiagli 4.15 agmamsnagoumagess

3 ] ]
v lumunidialalddaromoiioenuuylasld stress cone nanadagali 4.17

v ¥ 13
31N 4.16 M3AetIRBEIBILY Stress cone iNoNATDUM PD Tumotnida
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¥ ¥
31 4.17 wamsnaaeun PD lumamiialaslddadearonuy Stress cone

@31 4.8 wamsnageun PD lumuiida Wida 12/20 (24) kV v¥11A 240 sq.mm Tag1d

¥
VIAOAULU Stress cone

Description Result
Length of test sample 10 M
Calibration pulse 5 pC
Test voltage rise to 2U, 24 kV
Test voltage at 1.732U, 21.1 kv
The magnitude of the discharge at 2U, 1.4 pC

wamsnadeuriaassundmluamonida Aifa 12/20 (24) kv YA 240
sqmm ANEN 10 wWasTasldEdomofioonuuuTaons 14 Stress cone 1NMIEIA0IRI
suitlonds W ludsamud lumsarugumsnsznvvesauiih fissfuusedu 211 kv §
f1PD 1.4 pC

msnageumagysvwndaulumunidaldfuussdugs auiu XLPE Aifa
139U 12/20 (24 kV) Tasmsnageululssnugadimnssy fevmsSamagmiandiu
Galumsnaaouazdosdin Calibrate unﬂ'?q Taomstlou Range fidoamsia lummadoy
3ufi 10 pC tasiims Ia Ysnghaaaniinadiui 1dimieondm Range ioe13 Sedoad]
msdamlini fefisuaunit s pc Mmsiamaandoedin unzaiiialdoglugaeiil

v ¥
AU Range fnald
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msnageumiaanisundiulumondalasldinemoiildlums
PAFINNITTY ﬂfwiamUmrﬁaﬁ‘I%'mﬂumﬂqﬂﬁmﬂﬁm flvnaduruguinais 15 wudmas
AVYID 40 1BUANAT 52U2ANNE1IYENTIY 9.5 WwHAWATIININATED 81 U3HNM 133 Ine
Tsueusinidia $1a uansdaglil 4.18 vansnageumaaifanadanlumanidia uans

AU 4.19 oza9199 4.9

H ¥ 1
51N 419 wamsnaaeum PD lumoimdia lnsldadeaenldoglunngaannssy
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M3 4.9 wansnaaeun PD Tumoinida Aifa 12/20 (24) kv Y119 240 sq.mm Tasld

£ T
Pomonldeglunngaamnssuy

Description Result
Length of test sample 10 m
Calibration pulse 5 pC
Test voltage rise to 2U, 24 kv
Test voltage at 1.732U, 21.1 kv
The magnitude of the discharge at 2U, 0.6 pC

3 v
wanmsnaaeumaamsasdlumeonda Taslddsadeaenldediy

as

NIAGATINNTTY NATDUTIARA 12/20 (24) KV YU1A 240 sq.mm ANUET 10 (A5 T3y
13991 21.1 kV §i1 PD 0.6 pC vingmnmglsdaldlugilii .10
nnramsnageumAasisvedlumoniiialasl 9580 18UUY Stress
cone ;ﬂ?ﬂmﬁﬂuﬁuiﬁy’adaﬁ1ﬂﬁ1i’f'a§‘luﬂ1ﬂqﬂﬁmnﬁu TavlFmombaduidoasu e
12/20 (24) KV Y110 240 sq.mm. ATNY17 10 10A5 A5zaUus s 21.1 kv wudwaii ldenns
nagevifinadamsiuediueglunuaiuinsgmmmaaen PD $adoa10u Stress
cone fiiNsoRNULY T PD 1.4 pC. fhm'fwiamﬂﬁi%’ﬂg'lumﬂqmmﬂnsmﬁfh PD 0.6 pC.
Fannnamsnageumaafavdm lumoniialasldddemundafioonuuylnsld
Stress cone !.l,‘ﬂ3‘1?’,]{51'8?11Ulﬂ!ﬁﬂﬁﬂl%’ﬂtﬁuﬂ’]ﬂqfﬂaﬂﬁﬂi‘in nagou lavldmanbadudoiu

J 1Ta a o ] ~
‘W‘]J'J‘lullﬂﬂﬂﬂﬁﬂﬂi wnmu‘luﬂmu muaua

a 4 Y
4.3.3.2 msnadeuriaasissundiulumenidalaonsSsuifouns
v
maaﬂmﬂ%’%’memmmu Heat shrinkable cable terminations Tﬂﬂﬁ‘lﬂ‘l‘;‘ﬂﬂﬁﬂu U UTHN
o & o w A A a P v ¥ i a
v58 Inghsueudinida $ida ) eSsuivuwadasssunduvesidedoiniia
= s 3 T :i 9/ 4 U 9 o = é Yo L] =
WY Stress cone vy Womunldanuiounhlumsidiuada Faldiagauiuedied
: Y
waznuAsusIANgs lumsalsuquanuassaauy Wi adea1ouuy Heat shrinkable cable
L ¥ ]
terminations 2ol ldmatandeudsudnivesmonidandr 19muUwuaeni
B 1 oA n’: 9/ 9 1 ' & Q2 A Y 9 ar a = o o

auuAueda i ldanuiowthedriemdae I duainuazTanuiuasudaus

n’: 1 A Yo v W AR w "4 d'i o d A
Yarodmumoll Iidmsviudadugdnsalusege evinsdszneuadalivuianiuen
a ' W
Uszum 32 wumuns Use Tow1ives Heat shrinkable cable terminations 191)5znouiduia

3 ¥ ]

wuda nieonth W ldnussnharavessdugald iissninTaqild Heat shrinkable

cable  terminations IuSagRuInriaminufiannsanudousadugs uazlunisarugu
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= = as'g o ] 9 ‘:?2’ " Y Y .:i s/
ﬂ’J'liJLﬂ‘iﬂﬂi]giJﬂu‘]uﬂﬁJu?‘ﬂLﬂu Stress cone mmuwﬁlwzﬂuuﬂg mzﬂmgsaﬂunham
b4

ar i a o 1 =) 1
Llﬁﬂﬂﬂﬁ;‘ﬂﬁ 4.20 LmzWﬂﬂ'l'i1"Iﬂﬁﬂ'1J°H”Iﬂ’ff‘h"lii]‘lJ'I\‘]ﬂ’]‘u1“ﬁ1U&ﬂLUﬂIﬂUi%ﬂ?ﬂﬂﬁ'IUHB1J Heat

shrinkable cable terminations L4 ﬂ\‘lﬁﬁgﬂﬁ 421

a J i a o
msnageumaamsvurdnlumondanldluningaaimnssy Tasld

q’: 1 =Y H U Y
Tremonian1¥anuioulunsdniais (Heat shrinkable cable terminations)

v L ]
51 4.20 msnaaeun1 PD lumanidia Taoldadomenldeglumngaamnssy (Heat

shrinkable cable terminations)

] b4 '
31 421 wamsnageum PD lumonilialasldddeaonldedlunngaamnasy (Heat

shrinkable cable terminations)



72

M3191 4.10 wamsnaaeunl PD lumanidia Aife 12/20 (24) kV ¥11a 240 sq.mm layl¥

¥ [
ﬂﬁﬂﬂﬁ?ﬂﬂi%ﬂgiuﬂmqwﬂmﬂ'i‘ill (Heat shrinkable cable terminations)

Description Result
Length of test sample 10 m
Calibration pulse 5 pC
Test voltage rise to 2U, 24 kv
Test voltage at 1.732U, 21.1 kv
The magnitude of the discharge at 2U, 1.0 pC

msnadeumaasyuedlumonida A4 lugamunssu nadey w
u3im e3¢ IneTasueudinda $1a nadeu Taovinsdiy Calibration pulse 7 5 pC 1199970
Tumsnaaeuaulemussdunadevediinine 21.1 kv Mldmaaenssusdauiion1diian
98 114929U8915 Calibration pulse 71 5 pC
‘ Y
nanmsnadeunidamiivedmlumonita Tasldddearouuy Stress
¥ "
cone Wivuisunudsenuildeyluningaamnssy (Heat shrinkable cable terminations)
Taoldmomdadudoaiu A 12/20 (24) kV 41417 240 sqmm. AN 10 AT AT
v ¥ "
w53 211 kV wudwad ldnnmsnageuiiviinadamnsnnsdmvesiadomeildegly
' &
MAYANIYNT TN (Heat shrinkable cable terminations) A1 PD 1.0 pC. HIVINNANITNATDUN
-4 ] L
aanvedmlumanidalasldidemonifiofiooniun Tneld Stress cone ttazdadome
a_ HAqy 1 A1 A o 1 Y o
wiianldegluningaamnssy fadasswnedulndifivadiu uaznanisnagoun
= 4 1 = Yy ar .4 =1 " 3 1 =
aayivedulumanidoldauussduge TaonSouifisusenidademeneonuuy Ty

v [ ¥
19 Stress cone fiutdomunbaii 1§l ugaamnssu uaasdamse 4.1

HINBIHe):
lun151headouNY Heat shrinkable cable terminations W uUFvuiounamsnaaos

1319353 ﬁgnﬁ’m Lﬁﬂﬁ‘tﬂ Heat shrinkable cable terminations ﬂ;ﬂ‘ui $UU Transmission Line

uﬁﬂufmmﬁwuEnﬁuﬁﬁmmiﬁﬂy1ﬂfwiaﬁ1mmﬁm?‘m%’uwﬂﬂaumﬁmﬁvquau 9

=~ 1 a J 1 A a é’ = & 1 q’:
?’l’ﬂﬁ‘lﬂ‘l‘iﬂmﬂdﬂ'lﬂﬁ‘ﬁ‘li WNAMNAAYYU 1Y Heat shrinkable cable terminations I(NUU
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M3197 4.11 wiSouivuramsnadoun PD Tumeonida Aina 12/20 (24) KV 41419 240
¥ . 3 v
sqmm lpgdanedioneoniuy Tauld Stress cone NUVMoa w141

4
gamrnIsn lidelawaouuunsenay

» YUIAN N :

HanMseonIUY s, 1 PD
5, VYBIVINDEY Han1INAael PD
VIR (PO
(cm.)
U1 Stress cone
12 1.4

q’;’ T P 9
VINoaIN 1% 1
gaaMNs I lay

v : a
TRy
nlouilag 40 0.6
o “
Premenlsly
AT IMNTIN
¥
UYINDALUY
Heat shrinkable 32 1.0
cable terminations




74

4.4 agdwamnaaey

navInmsnageuSouioumaansovtsdaulumonida laslddadeaioi
20NV 1ABM 5 14 Stress cone Tun1snruguMsnszIwRMUATsamn Wi WS sy
dnemufioenuuudaondnmsiy (3-6] Wisuiousudademofioonuuudaondnns
nuATAR MY [9-11] ua::ﬂf'affiamum%'atfluﬂwﬂqﬂffmﬂs:m NSNATOUNIAAFITY
madauiui’?wiemmmﬁaﬂm1snﬁ§ﬂ"lﬁ"j1 iomundiadmiunareuAanaeday
lumunidaldfuusedugs fioonuuuTavldszidon3s I Tudsamudlums f1aosmnaves
Stress cone #1150 F lumsnageumAdmsiwsdmlumoniialdduusedugs auou
XLPE #fiA 12/20 (24) kV 4119 240 sqmm. 18 Tag'liBamswsnanilunuiumenidia
uaz hiamsnuiawimunsasiimanaaey  munsaldlunisnageumanmds
vwaulumamdale

{?wiﬂmuﬁaammuTﬂumsmmgnmwmﬂ?ummn"lﬂﬁnmu Capacitive ~ stress
control Tngraf IdnnmsnagouivSinaiansinsdnlndfvatumsmaaoumiands
mafhu“lummﬂrﬁaTﬂu‘lﬁ’fi'jy’wiamﬂﬁﬂaﬂl.muﬁ’wwﬁnmi‘nqyﬁﬁﬁﬁmmmmmsﬂf'sﬁiaﬂw
ﬁi%’ﬂg"lumﬂqmﬂmnsw HANAYBINISNANDUMIANYIS DU19AIUYOS Stress cone 11T
wnn SRanfanadmludademioaiia 1.4 pC ArnTaedniiRaaundaode
UL Stress cone BTN UMANINMIATMsNATOUNFIMNT e mETDonUULRINENMS
‘nqn&jﬁﬁﬁmu1=ﬁuuazi‘1”’aﬁﬂﬂ1uﬁ1‘i’fbg’1umﬂqﬁﬁmﬂssn Falumnagovaziinamiey
VNUTWUNATDY 'ﬁqdawaﬁﬂﬁfﬁyuﬁqﬁ’aﬁmaﬂgnﬁ'ﬂﬂs'ﬂuﬂ1mf1ﬁ'wﬁauﬂm uazdaneay
LY Stress cone ﬁﬁmﬁﬂﬂmmmfuﬂsﬁmﬁmﬁﬁﬂmua:ﬂfnﬂ;qmﬁaaﬂuumfwiaﬂmu
@ uazfnyininidenldauiudieg Miwnasuguanunioaauinld e e

= o [ o o a1
ATV ‘i]U'}QfY’JNﬂ'Jﬂblﬂl!ﬂ'lﬁﬂﬁQ
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5.1 agUwamside

v
nMsvenuuvIIRemualad IS unageuIaamsvuedulumoadalday
E
USIAUGIRUIU XLPE Wiin 12/20 (24) kV 240 sq.mm. 2INAISANYINISODALUUT DD
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High Voltage Control Unit
HAEFELY TRENCH

AC High Voltage Transformer
Rated 100 kV/50 Hz 5 kVA

MWB MESSWANDLER - BAU AG
TESTING TRANSFORMER

Standard Capacitor 100 pF 100 kV
HAEFELY TRENCH
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Partial Discharge Analyzer TE-571
HAEFELY TRENCH

Coupling Unit AKV 572
HAEFELY TRENCH

PD Calibrator Type 451
HAEFELY TRENCH

Cable Test Terminators

12/20 (24) kV 240 sq.mm.
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H.V. Series Resonance Test System

Hipotronics Model 7200-2000 SR

Corona Detector

Hipotronics Model CDO 77 A

PD Calibrator
APEX Instrument CO.,LTD
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High Voltage Filter
Hipotronics

4.0 nF 200 kV 50/60 Hz

Cable Test Terminators

36 kV 800 sq.mm.
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H.V. Test System

Hipotronics

High Voltage Test Transformer
Rated 75 kV 40 kVA

PD Calibrator Type 451
HAEFELY TRENCH
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Hipotronics

CIC-LV 100 pF

Coupling Capacitor 1 nF
Voltage 100 kV 50/60 Hz

PD Detector
Hipotronics Model DDX - 9101
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':iwazs%ﬂﬂ%"wiamﬂmm Heat Shrinkable Cable Termination

tq O Eiectronics

ELECTRICAL
PRODUCTS . DIVISION

Installation Instruction
ESD 1363 9/94

Terminations for
Screened Single Core
Plastic and Rubber
Insulated Cables

7.2 kV to 36 kV
without Armour

Before Starting

Check to ensure that the kit you are goihg
1o use fits the cable.

Refer to the kit label and the title of the
installation instruction.

It is possible that components or work.
steps have been improved since you Jast .
installed this product.

Carefully read and follow the steps inthe
installation instruction.

General Instructions

Use a propane (preferred) or butane gas
torch.

Adjust the torch to obtain a soft blue
flame with a-yellow tip. Pencil-like blue
flames should be avoided.

Keep the torch aimed in the shrink
direction to preheat the material.

Keep the {lame moving continuously to
avoid scorching the material.

Clean and degrease all parts that will’
come into contact with adhesive.

If a solvent is used follow the
manufacturer's handling instructions.
Tubing should be cut smoothly witha
sharp knife leaving no jagged edges.

Start shrinking the tubing at the position
recommended in the instruction.

Ensure that the tubing is shrunk smoothly
all round before continuing along the

‘cable.

Tubing should be smooth and wrinkle
free with inner components clearly
defined.



Cable Preparation

A Cable with wire shield

Table 1

Max. system voltage L L K

for cable indoor outdoor

[kV] fmm] [mm]

7.2 150 200 according

12/17.5 230 300 1o depth of connector
24 270 350 - bamelhole + 5 mm
36 i : 370 500

Wrap one layer of mastic {red) over
the shielding wires for 60 rm as
shown in the drawing.

Bend the shielding wires back onto
the oversheath. Avoid crossing the
individual wires. Fix the wires with

a wire binder 60 mm from the end of
the oversheath, Gather the shielding
wires together to form an earth lead.
Wrap a second layer of sealant tape
over the shielding wires for 60 mm.

Thoroughly remove the cors scresn to
within 40 mm of the oversheath cut,
The surface of the insulation should
ba free from all traces of conductive
material.

Smooth out any iregularities,

Note: Do not nick the insulation.

11a

89

b
Clean 100

20171

Cut the cable to the required length.
Remove the oversheath to the
dimension L+ K in table 1. Clean and
degrease the end of the oversheath
for about 100 mm.

Wrap the mastic strip {yellow) around
the end of the core screen. Cover 20
mm of tha core scraen and continue
along the insulation for :

10 mm. Stretch the strip 1o half of its
original width to achieve a fine, thin
edge onto the insulation.




B Cable with metat tape shield

90

Table 2

Max. system voltage L L K

for cable indoor outdoor

[kV] [mm] [mm]

7.2 150 200  according

12/17.5 230 300  todepth of connector
24 270 350 barrel hole + 5 mm
36 370 500

Wrap one layar of mastic (red) over the
earth lead and oversheath for 60 mm as
shown in the drawing. Bind and solder
an earth lead to the metal tape shisld {or
attach the parth lead by any other
equivalent method). Fill the braid with
solder to form a 30 mm moisture block.
Fix the earth braid with a second wire
binder 80 min from the end of the
oversheath.

Cut the cable to the required length.
Remova the oversheath to the
dimension L + K intable 2. Remove
the metal tape shield to within 20 mm
of the oversheath cut. Clean and
degrease the end of the oversheath

for about 100 mm.

Thoroughly remove the core scraen to
within 40 mm of the oversheath cut.
The surface of the insulation should
be free from all races n! conductive
material,

Smooth out any. iregularities,

Note: Do not nick the insulation.

ESD 1363 page 4

Wrap the mastic strip (yellow}around
the end of the tape shield. Cover. 5
mm of the tape shield and continue
along the insulation for

10 mm. Streich the strip 1o half of its
original width to achieve a fine, thin.
edge onto the insulation.




Completion of Termination

91

20104

Place the stress control tubing (black)
over the core and position it so that it
is level with the oversheath cut.
Shrink down starting at the bottom
and working towards the cors end.

Slide the tubing (red) over the core,
lavel with the wire binder.

Shrink down the tubing starling at the
oversheath end working towards the
cable lug.

Cut back the insulation according to
dimension K = depth of cable jug
barrel hole + 5 mm.

Install the cable lug.

Clean and degrease the core
insulation and the lug.

Cut the tubing back onto the cable lug
barrel if necessary. Postheat the palm
of the cable lug until a bead of mastic
is seen around the top of the tubing.
Indoor termination up to 17.5kV
completed.

Allow the termination to cool befora
applying any mechanical strain.

red mastic

Wrap the red mastic around the
barrel of the cable lug. Stretch the
tape to half of its width and apply with
half overlap.

Use the remaining sealant (red) 1o fill
in the space between the core
insulation and the cabla lug to leave a
smooth transition.

For Indoor terminations above 17.5 kV
and all outdoor terminations shrink the
skints into place atthe positions shown
in the drawing on the next page.

10502

£SD 1363 poge 5
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indoor outdoor
-{4
»
I 1
72kV 12175kV 24kV 38 kV 72kV 121M75kV 24 KV 36 kV
L2 L3
-~ 150
80
i
80
o

Min. clearances Max. system vokage mf;
; 72] 12| 175} ai] 3%
a airclearance as for local apoclhaﬁom
b _ph/ground o 10 15].. B
d _between skirts [m}ll 10 10 15 20
r__min. bending radius. = 15xD, _befors bending heat cable up to appra:

© Ravchem ESI 13873 0/04 Blavieisn B DDMN. A49E5R2E AR
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A Design and Construction of Stress Cone Terminator for Partial Discharge Measurement
of High Voltage Underground Cable

- - - * - g w o 3
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ABSTRACT

This research objective is to study and design the stress cone
type lerminator in order to test the partial discharge of the high voltage
underground cable with the 12220(24) kV and 240 square millimerers
range. The material used in this research is superlene nylon for
controlling the electric stress ar the end of the cable by Capacitive
Stress Control method. The finite element method is applied to simulate
the size of stress cone and to analyz¢ the distribution of clectric field,
The length of the stress cone type terminator is only 12 centimeters
which is shorter than the optimized oil tube terminator about 40 %,
Moreaver, without the insulation to contral the electric stress, the
testing result is almost the same as the testing result of optimized oil
tube terminator. The stress cone type terminator can be used to test for

the partial discharge according to IEC 60270. The advantages of this

cable terminator are compact size, easy using, low cost and the shorter
timie for cable peeling. Therefore, the cost of cable can be decreased,

Keywords: partial discharge, cable termingtor, stress cone, underground
cable
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