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50k cable 110kV 150 k' cable
cable
400 1200 1200 1200 1200
mm? mme mm? mm? mm? su
Alrm Alrm Alrm Alrm Millikken
Conductor 21.7 8|4 384 384 436
Nominal 11.0 100 150 17.0 174
ey Cot 4 e /1/ 55 goall (338
[mm] Guaall ‘a._lm.ﬂ:\]‘l 9 ﬁu.i.ﬂ Ml
Lead alloy 1.6 16 18 16 18 skl
sheath [mm)
PE outer- 4.0 4.0 4.0 4.8 4.3
sheath [mm] 11/ Jsaadt
Cable 83 77 86 04 101 @ S Al iia ga o
diameter [mm] "’J: (e ,1,_,’_1:1', atas aall
|dentification Batch no. and cable length no. - vear, date, time - type 5l ASlaw g (JELN a8
identification — meter madking e &b}y JJHI'J LJJJ]'I
Cable weigh 6.3 100 125 129 220 Adlia, &l 59 daliaa
[kegém]
Length® [m] 2500 s2600 | 2170 1740 1430
Length™ [m] >2500 52500 | 2300 2180 1720

=* transportation by truck, drum dimensions (HxW): 42002700 mm
=** fransportation by boat, drum dimensions (Hxv): 4200x3500 mm
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Photo 3: the cables at KEMA High Power Lab.
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Cable Test Short circuit Start Measured Caloulated end
type no. cumwet temp. end temp. temp. !
k4] ['C] [C] ['C]

SOkW 1 10k 4 7 61 90
1400 0.5 sec

1A 20 165 260
0.5 sec

3 15k A 41 204 300
0.5 gec

150KV 1 « 13kA 10 76 105
11200 0.5 sec

2 15k 4 15 110 135
0.6 sec

3 15k 4 30 190 250
1.0 sec

12/J 3

o 13330 LS (20%-35%) (M s Aaskiall Dl pill (s 1 (585 2 guimnall ) O Gibasdl Jgaal) (ge LaaSs
3935 (paabia i GB35 ) A 50 (pe Ji Aulial) sl CBla 5 ) e da o) LSRN Al

53 JSU ually 5aY) Gy 50KV ji 5 a3 1x400mm2 ALrm adaies JSU o ey 138 (20%-30%)
CUis peaill & s Jasd e 1508 150KV 565 a3 1x1200mm2 Alrm adaiall

§
ol i O e e O



: lbadl da I ol3 GMIS dalnsl, 9 doasiwall gel

| olé sa0

(Apzasill) 5 _jilusall il gall (go galliaill oy i1 <l OIS Aalaif dlaad et puall Che jie Bale 22355
o Y G (s 40KV e ST dagly 5 Cida) gl die 75KV (e SH dagiy
A5 Gia A e SR el el ga) o el sall 42 jia aladTud 355 e S dal (e (S

1.1

BT TET L -

IR e LR ol Gy 58l OUSH ol 3 Apains

5l Gia oo Aatlll 5 30 <l 55 gl el (o sall 138 padtiy
ol yal b aniiud 4000 Y aleall g Gl g Uil J5f e duagll
g pail el b il g bl

Zia2 O & S
Ji  F 2 Z1s1S Z2

dit..g.:

-l Ce g U (g Aa gall dailes 1 71
el e g A Y1 A S G A gal) Aedles : 72
ool Al Cul ;g

Aol o il plasll Caiai ;2

cJAal o el il Caai ;1

&3 il JSI oS Jla 6 i daaly ) ClEMe) 038 p28%3
150KV _5s% 1x1200mm2 ALrm akis
D Aala Jal e Bamy Bl 028 ) ey BlaT g

LSS A )l -

LGOS QS S e dapl -

AS ALk g Al e 5 -

A W1 4 il A gl AN -

. 22=4.90  Aaileall Aa i (Say lasie (Aah ) 4 ) diaiiia daglie <3 dpa NI A1 jltied e
- O G Uil gl ie 301 < 5 gl s Uil aa g /4/ (S

71=246 Q sl sy

72 Aailaall a5 jilise A go (S8 e 558 dnzanill & 5 gl o) aa g Sua

% 15— —— - 1
@

(=] {4 !
S | :
05 . {
E 0 I. | T _‘
o 0 100 200 72 300

Fig.4

1
!

[

-

| Se——
bl




L aslaell olwballe ol LSVl =

o Al Jsha o Siay 87/150KV ish 1x1200mm2 ALrm ahie; XLPE JS e 4 o3 Cuagl
[ Osilinsal & (i3e9] (ol 8 (e (o 13.5Km

oY ) il g i 550 JSI e oY) il g i aal g sk o el a8

el g e ge S e 4 ja) a3 oAl HUEAN anim g8 abade (U JSEDI

13.5 Km

Ut=16KV

Ud=10 KV Ud=75 KV Ud=5 KV

Diemen | (625% Ub) 477 U G Ub Ud=4 KV

(257 Ut ol
1x1200mme ALrm XLPE 87/150 KV Earth

Amstelveen

O 15/ JSE 5 llaill Jay 1 e ditisg Lal5 3 el j8 50 38Y (uulie jgal 5 08
lale Ulias 1l G;L::\Il
Timehase: Pulse front T s Ja¥) Lall Al cilalasall -
% OSI Ay sie ) sladl il gl o
T-2,5 msec. T=10 psec. g mﬁmﬁlf
M| | e difae ca)l - w;l;j s
Allail <l
Meausurement 1} T 11" J - B Al Aol el -
e T S ol 8 e - )l R
: . laailt day i il
e Janll dal Ga L2l salef 5l S5 &5 3
s = ’ Loy il el e S 5 ol aaead il
Meausurement 2 | . EExITT T e
CB location 1 =} . ST e G
25 Lae 16KV daily (puiadd Jish Gia o Cun
el g U ol vie 31y i JSES
. ¢ 62.5% Aoy 5| 10KV dasiy
s i[ o5} 5KV daghy il 153 55 S5 W Ll
[ == Gebaall ol i gll (1 31% Ay
I XX “;. il ";1 7.5 KV iy 2315 58 ISy WS
TV c e Ogiaal ol 5l Al e 47%
Loy gl 4KV aiiy 1015 155 8 Ll Sy
Aiginall Lngll Lag e 25%

T

Ny

e
TROT
>

Meausurement 3
CB location 2

ol

Fig.5
13_5Kmuwa_,ad1dﬂ|ulco&‘ﬁ]‘ﬁﬂ|J@i&‘tﬂ%ﬁﬂleiﬁ@ﬁlﬂqﬂ\éﬁmaf;&ﬁ@l
1555 Ll JS) 650KV Ay A0 gl (e Aae ie (gl JSI Doy e Aidadll Lpuasil] As gall IS gl 205
e o S i Agaal (4S5 U 5 75 KV 8 5 2 ¢z samsall Lalic ) Laill o 4ad A 9 406KV Aadis 1331

5 jilune il ga K e 53315 5 g1 daim ya Al S S (63 ol ) i (g gan aial el guall




Laill Lol | 5 5

il g bl oy Sl f3 SIS e g COUIS (e dil5all "NUON" ‘.,JL‘.I! Sl CSaE Ol jaead o
.2002 alal HD 632 / A1 - Gy daiias Bale ()65

( ______ ;3.’9@1@5‘gﬁﬂ‘ﬂwsb@d!ﬂw)_;&‘_}*@ﬂ‘ahﬁ

Ul Gl g gkt Cillee agle |k o3 aa ) geaiall (K15 50 J gl Coriin LS i Jugaill o3a ity
s L ad o el 1 ) ¥l g sl gall Lua yat die Lginulun ) 1las bl day i f3
%MJh?mwbj@uigﬂlum%uk_)mth‘oﬁdJaﬁlg’bL_\lan\lﬁﬁ‘.\iJ
(B el (I 5 s alaiy 0 jyea

a5 s M wliad Y g Dilaa ) 2lad Y Al COUSH (e (0 a0a g8 563 38 LS

e 2 058 O o e AN GG e gl a1 5 pand cllee ¢l ja) sie oK)

Jal e HD 632 / A1 I (5 ilallaiall ayas ol o sl dag i ol cOUSH Cile e caay LS
abia s e gLl S sie duulia Golgpa 48 jha S i o Cua < 110KV 5 150KV <3S

. Bl Gl gall e Llaall o) gun 42 jie Uil 5 g Uil (S die dpabia yll Al Y Loy o5
sl oy I ld UK e s 5 e pLiTuL U prans Lo 138

Al Agiaee ilies Aaud g Aatiaall lladll day Il il Clall 020 Akl /4/ 5 ) guall (i
JJE‘H‘JJ?PEH“‘SLH’LJLL@"ﬁI&IM‘J

N

Old design New design
with “star point” to earth Fully isolated to earth
| [ = el
1
! - |
5 ~
IR
. B 114
- [ ]
~ s 3
[ L] r 1
r;="\ . [ L — L =]
16/ Jsal 14] 55 gall

da B Al 3505 Lelens Lom 350 g1 013 50 slan Sl ) 30 Tl (pauin WS Al s 555
: u:ILA." t__iJu:IJIv

| oS UK Aile Y i 5 gl o 3 gaa w3/ gl

Rated voltage : 18.7kV
Maximum continuous operating voltage 15kV
Rated peak dscharge curert 10kA&
Rated peak impulse withstand voltage 100k&
Residual vwtage at wave 8/20us and 10k A 46kY
DC withstand voltage 25kY
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Item Present Systems New optimized System designs
Cable 50Ky gird 110 kv 150 kv 50 kv 110 kY 180 kY
Conductor 240 Alrm 800 Alrm 400 Alrm 400 Alrm 1200 Alrm 1200 Alrm
400 Alrm 800 Alrm 1200 Alrm 1200 Cu
1200 Alrm 1200 Alrm
1200 Cu 1000 Cu
1600 Cu 1200 Cu
Insulation Different thickness for same conductor Uniform thickness for same conductor
and screens | size within one voltage class size within one voltage class
Metal sheath | - Lead alloy sheath with different cross Lead alloy sheath with uniform cross
sections within one voltage class section for each voltage class
- copper wires screen (50kY only), with
and without water barrier) and different
cross section within one voltage class
Outer sheath | - different thickness within one voltage Unifarm thickness for all conductor sizes
class. Applied colors: black and red. cables within one voltage class. Applied
color: black
Cable - no uniform text, applied with embossing | Uniform text applied with laser

identification

on the outer sheath

Accessories | A0KY 110kV | 150kY 50KY 110k 150kY
Bonding lead | Different bonding lead cross sections: One bonding lead cross section; 95mm?2
70mm2, 95 mm2, 150mm?2, 185mm?2
Main Many different joint, outdoor termination | Limited number of joints, outdoor
accessories | and metal enclosed termination types due | terminations and metal enclosed
to cable mixes. terminations.
Cross Conventional design, subjected to - Maintenance free,

bonding box

maintenance

unearthed and direct
buried cross bonding box.

System 50Ky 110kV 150kY 50kY 110KV 150kY
Cablelaying | Close trefoil Closetrefoil | Close Close trefoil
configuration trefoil, flat
formation

Metal sheath | Solid Cross Solid Solid Cross bonded
bonding bonded, bonded bhonded, bonded

cross cross

bonded bonded
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