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Key Technology of Insulation System of Extruded Extra High Voltage DC Cable

ZHONG Lisheng, SUI Rui, GAO Jinghui, LI Fei, MA Zhuxin, ZHANG Dongping
(State Key Laboratory of Electrical Insulation and Power Equipment(Xi’an Jiaotong University), Xi’an 710049, China)

Abstract: With the rapid growth in the demand for large-scale utilization and long-distance transmission of new energy
power, high-voltage direct-current (HVDC) cables are developing towards extra-high-voltage direct-current (EHVDC)
cables with higher voltage levels and larger transmission capacities. This trend imposes higher requirements on the elec-
trical, thermal, and mechanical properties of cable insulation systems. The development of EHVDC cable system is facing
challenges such as higher insulation field strength, more difficult removal of crosslinking byproducts, and higher risk of
thermal instability. This article systematically sorts out the key technical challenges that need to be solved and their causes
from aspects such as insulation materials, cable insulation systems, and cable test methods. Firstly, the influences of re-
sidual byproducts in crosslinked polyethylene (XLPE) on its insulation property and the electric field distortion caused by
the radial uneven distribution of byproducts in cable insulation are analyzed, and the control method of byproducts in
thick XLPE cable insulation is proposed. Low-crosslinking and non-crosslinked insulation materials can reduce byproduct
generation and improve electrical properties, but their thermal deformation resistance is weak. Therefore, the balance be-
tween electrical and mechanical properties should be ensured through the examination of high temperature mechanical
property tests. Then, at the level of cable insulation system, the hazards and research status of scorch during extrusion are
analyzed, emphasizing the importance of the anti-scorch property in the long-term extrusion of cable insulation. For cable
joints, the reasons for the decline of electrical property at the insulation interface are clarified, and it is pointed out that at-
tention should be paid to the matching of multi-layer insulation and the interface charge effect. Finally, in terms of the test
methods, the problems of thermal stability decline, long prequalification test cycle and new overvoltage impulse in
EHVDC cable are discussed. The necessity of introducing thermal stability tests, extended qualification tests, and special
temporary overvoltage tests is explained. This research can provide valuable insights for the future development of
EHVDC cables with high electrical strength, temperature stability, and mechanical load-bearing capacity.

Key words: EHVDC cable; crosslinking byproducts; insulation interface; thermal stability; crosslinked polyethylene
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it 20 N/em? F AR, HEEIEIE 5 N/em?
BRI #0 I A R 58  s E n T k de  TE (OL F
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X FEIHE T LXLPE o AR A e &
Fsknf$iF+ LXLPE & &1 Bt gg,
B N o T AT AT . AT RAR

BHETHES .
1 2_ o
M, M, 1 3

s MONEBRE L, BRIV s (Rl 203 o
TE: Mo AEERINECY TR 0 AN 4 NFL
fths p NERE: R AR EH, WEN
8.314 J/(mol'K). # s L M kL) Eim WL RE
RUAH RIS R R bl R, @AM, il
T M. T FEREL Mo 8K . M. IR B SRS B INAR %5
FRIAS IR WY 2% ()T J, - — 77 T AT DAASE Y B A IR =
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Rl J3—J7 AT AWy 7 T8RS, TR 1
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M M ¥GKJGE, 70 F WG BRI R 71 B
b, Gy TR AR AR SN 1A TURR I R B
AR TR iR RE I EETT .
2.2 AEBMBGMRHTAT AR
PIBPEA G R TR i L EH
A, I HARSURI A EL Y T IO, R
R S AR BT T R S A
PR R 3 B ARG BV K O (linear low
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PP)%101, {H 25 LXLPE 2810k, #AIBHA R
JEREI58, FEFRGKIEAT IR AT Rk A R i A 2k
TEAZ I 51 R IR, Lz A2 (1) 2R 43
BEAh, S HIBYEA R PE, B3R H 4 B W i
SR EEIRE N 130 C, IKT XLPE ZAZEKH)
250 C, HARAGAE HZRAIB AR, 7R
HLAR IR IR RGME R, XIS 4EfR i 7
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= 01k 400F ‘
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2 10% : =200 ‘
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= | = A ]
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it = HT e it = HT e
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=900
$ b L IXLPE ¥ fE=80.93%
lld 150 )LHXE ()
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= 100f
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(c) #A2E A 14 fiE
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Fig.9 Comparison of DC cable insulation materials properties

BUR . DRI 2005 B2 AR VM B i iR AT U P i DA
WPRIH R RARIBITTHR R

7EE /& i, 1 UL 2556, IEC 60811
TB 852, 2K FH#E ARG RAE ISR I HT IR
EReS1. EILMERE: BAA TR, T
TIR FREIRINR. A& H BT 6.4 mm ¥ 54
¥, 8 130 CF#UE 1 mm BHRFE 1 b, WG
HMRAR AR, J5H AR R REE, 1
130 CF#HE 6 mm EFAFE 6 h, 151 EIR &
L NTRFE b7 SR R FE IR L f3) . CIGRE TB 852 1



2516 i LR

2026, 52(6)

BORMEIETE 8RR &5 H /N T 50%.

A SCiEPE XLPE. PP i B 45 454 bk 47 #4
JEIRES, X HHBIHATERE J1. 130 “CHf, XLPE,
PP 7E [ #E 3% B AL N AT Z 55508 3.10% .
1.02%; 7577 T J) v 25 B # Uk T Il 50 45 1 an B
10(a). (b)ff, Hr XLPE I fi kK 2.82%, PP
BAWER R B, RAMHKRT XLPE, PP {E
130 CF 2 BRI BIDIERE /7, XFEIH
KT PP RS MS sl BHJSTE 180 CRNEHATHUE R
55, XLPE PP L[ 25 & "~ AR T 2653 518 7.99%
89.25%; fEHETIFEE T, XLPE IR K
4.59%, 1fi PP 7E#H RIS FEH AR, WS AR
FEE, ] 10(c)s (d)fin. mETEfE, XLPE i
FEH BT R Bl IR 5 EL gk, T PP iR FEE IR
EEmTEn 5B E, TERREFERAEE.

AL LGt B8 FH T R A A M 268 A R
PHIPERE . A SCxFEL 7 XLPE. LLDPE/HDPE 3t
BPIEAFNRE T, Wi # 60 min [ #4AE K
RALS] AR 1 iR, S5R0T0L, FEE R
JF, XLPE. LLDPE/HDPE #AE{di{iiK R I4 Fr
FhE, 4R EELF] 140 CH, LLDPE/HDPE W%,
1M XLPE JfA& HELM Y. X 22 R FIRE R #H T
I 140 CIF, PRRIRARE RS 3 2 e AR,
LLDPE/HDPE Mk %A A BB IAFAE, 7 T
B2 A ANAEAE “ A 8UES:”, 1ERNJIVER R KA W
Z4; T XLPE HAFLEACHRIN S, 2 T4 2 [A] ()42
TEREAF IR RIS IREFEAR, 2T A
Wr 2 p R & . i, HSui & AW T 4#
90~160 °C i [l N A [7] 28 &Y (1) 58 N 4 44 R} AE
20 N/em?, 60 min T [FGERRRE, @it Xt LEARTE
SRR R R AU AR

EIRHEA T T HRTAE X LXLPE. $IE MR R
ERHU BRI ER . 2MiZ AR T EHVDC
HIZIT,  BARIR/D 1 AR =) A R B TR R
WIE R ORBR T A SRR, (R EIE T APRL
PRPEREE BT TR, JUILERXT EHVDC M4, [N
SR, SAHEE RS, LXLPE, #A2M
P RRNG 115 A T E S -5 LB B 0 7 1) i o

3 HEUBBEKESTHER T RE

A28 P S v PR R OB REVR R IR S, i
JRFLAEAE it LT RE IR A Pl (s Y I, R ER
H ARG ORHER S N VRIS R ST EEE

(c) XLPE 180 C

(d)PP 180 C

10 ANFEREHETT T2 BT IR
Fig.10 Indentation of different materials under the square

blade device

R AFEMEEREF ARG 20 N/em?)H]
Table 1 Hotset elongation rate of different materials

(load:20 N/cm?) [43]

/T BB 2/%
XLPE LLDPE/HDPE
100 5 -
110 30 .
120 73.5 05
130 68.5 >
140 78.5 -

IR AL . SRS RIS, e
I T M REAR A L 2

YR BT REERE, R AT R BF
fRoeE A 2 —10l, 78 3 BRI T2, KIHEr
B ek 15400 R AS T 30 S iy 2 L PR B 5 T i R o
S R, T PRI AT, R AT
ZCHE, TRE X MELRRR N RS RN
B, — 7R G I ALIE, 19 4aLR)
Fr s sk, e TEmRaErk; S5,
ORI TEME NIRRT, B B TE FL LS 4%
3 A 2 B

N T Y XLPE [FEREIL R, R &
NA B, dEH NN LDPE Al DCP HIZCHR NN n
G NI, B NI e AR EEAE G, AR
K, FHFEREE T SR, XoF R A Bl i
(ke . BRI AT B IR DCP 2 i DAAE 27 FE BeR [1],
WAk DA R R DCP S & R348 T
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P s HPERERT . BhAh, 2kl In A EPUA A,
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H S, ARG AR (U648, (H 2 R EULHRE 1)
NF%. JLi S AR5 R LDPE FIASHR R N AE
RN Z A, EAFAE AR B, B R =456
SRR o 1 B RCHT G AT DASE I AR B
o H BN [ A S S PR [ T %, FEAIRIR R PRI
PHUSIIZEL, i N IR B A SN, S
THELRIEACERFE BRI N Rk AR -0

BN 5r THEAR B 1) FE B S 22 2 A B
TR o v R LA AR 20 R R FH B B5 HE 1) 7 0N I,
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WS, A AR T KB B
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G EE . HARMERR R my, AEFER ) SN
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I TEER SRR, R T 515
157 A A FHR AR R -

4 FRLERH 2 R AL ILED K A H R

i T2 R, XLPE B4 (1 i8& K B A TR,
HL A S B AR I B R DG, T IRIE KK
A ) R e FR e BT B R E I, (HAR Sk
HRBH ARG RNEFNIAT 2 —, EAFES
JIWR R R i e R R Gt i, & il 2 K
AEFERESRARDS), [RIth, AT SR B Sk AR 2
EHVDC HL.45 & J@ b AN AT b 1) 5% A
4.1 BHEELPHNZREAELTE
15 HL 5 e Sk A7 AE M S AR R Al 2 e Sk 46 2%
WK 2 Z4% 5 m, wE 11 frs. Rk
Maxwell-Wagner B i, {R¥5HA0ELE M 1) 3AE S
VAN (AT TP
&

cable _ gjoint (4)

O-cable O-joint

A ecavles gjoint 73 A SIS A HLHY

SIS o 25 R T 1% 5 40 2%

T

' “‘ \ \ N\
Stk BB o N RR S s
(a) B 2 k(i 20)
B 25 240 2 A5 TR T VRO 4 2

_/V / /

—  ———

?f
W B i
41 Bt it

A¥g

(b) B S (T 11 30)
K11 SRR A R R A
Fig.11 Cable joint structure diagram
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TE LSS AT L R IS () P A6 5| S 2 2 S Th i L S 80
Yt ity 77 6,

AT FL 77 L2 1) T 42 Sk 32 A 4 Sk (ol
FOFH IS BB )P 8, R E BRI
W@, Bk B4R H = o0 LTSI (EPR) BRERS
JB(SiR); B AE i i Al flis, 4G RAS5H
BN LA R ) XLPE #EIPT, HARE 4% 1.2
AN X A R I A et .

R #& Maxwell-Wagner ¥ i, f# $2 3k
EPR/XLPE. SiR/XLPE 5[] £x AN n] ik G o A7 £ 5
IRl bAh, BEREBIHRESRIG EAT . B I I
2t 238 B T 72 () RT3 FE R 18 R80T
SR, NMHEEECZEE. BRI, S
B ] AR SRR Mt S LR 375 R 1 AR A T 5028,
FL 2 I HL AT RGP S 80 H T 22 SR FH OURI P FE T
I AL A3 AT RUZ A 5 A 2 1) FLfer R PR B8], i o
T RO R TR E A s,
BELEREC JIER R AR A BUER S TN
ARG, BT TR R YE, BOK TR A&
RYEHE. 8T SeE R R, Z2EEREMEES
Z30, {HHRIH F§ XLPE 462 i SR B A fE H
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FALG VAR, RIIE A an A 2 i S,
ZAL VLD R AR SR, WiE i B 4 A A B0,
TRATELOS SO IORLTE il HAT e 1t P SRR P 1 1 588
Y%, Hi) T A AR R . T KR Sk P 1 [R5
XLPE/XLPE FnEie EAAAAEF VLS. =3[
AR B I R, HSEbr B T & T2 ES, )
STE [A) 5t F T A AR 5 2% ] L A 1671,
4.2 XLPE/XLPE [E]RAEHEBES AL
J9 1 W] XLPE/XLPE [A] )53 7 D0 B SUVERE I
S, W.Zhao %5 N\ LLXUZ XLPE R — R AR
[F) 5 ST, % E o X2 XLPE 5 52 XLPE #4425
PEREIY, S5 12 fos. fEXUZ XLPE HiEeil
SR AR ACAFAE T M A AR, ST A A E B
() E AR L AR SR s B XLPE AR AE AR AL AFAE
FRVE AT AR LA 12(a)); X T e 708, iR
FELZ XLPE Z1°4 440.9 kV/mm, XUz XLPE %K
347.6 kV/mm(JLFE 12(b)). $iHIXZE XLPE fHS
S B AR T 2 XLPE . #— Bl N
FER BT XUZ XLPE A1 A A2 5 458 (1 AN 4t
B % BE A%
MF%L%%%: |

20

1 min. 30 min.

10k 60 min, 120 min

F-———
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1 1 1 1 1
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1 1 1

PEOILE 12(c)), FEFHIAL =2 T IRBEBFIX, 1% [X 38,
SR AT R IR T, B S A LA,
gl RSB REAR, AR . ARG
KL, XLPE/XLPE Fiiiabrpkhe B R <R ]
Bt S5y 2 e S B AR RE . Tk AN R
HE R R 40T B, Hl & 7 A m kR E A T
0.76~5.78 pm Z [8] )Xz XLPE ¥ A 781 i
SPEREI AR LA, R SRR E N 1.41 um
I, X RSXZ A I S i R P38 g 2
AN TS RRAR, 7 B Sk A i K
ANESOT A B SN BB A R IR RS B A T
141.67 nm~1.5 pm B}, R ARG B F] T 5 i b
URE. AR, KRS SRk 5 45415

FHIAL AR S IAA IR, kmsen e
IR ERES, AT JE IR R SRR SR RIS,

FER A TR XUZ XLPE 8 78 R B, 18Kt
AR TN AT ARARAZ IR 9 P, i HL AT AR
BEFIAL A, SR TRERIERC R, 4RI
FEARLE G P it B L, 1R i 475 BEAh,
FA A%

i 42
MR B E45IA

20
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___________

HHL fif 25 J/(C-m %)

— L] 1! . | 1 1 1 L
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M EXLPE HZXLPE
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X 50+ [ N i X
10
+E Sk ’
/4 Fﬁ a B " M o8 s e B R
J -n- SUZXLPE 34761082 (2 T g (AR oy
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Fig.12 Property comparison of double-layer XLPE and XLPE[®8]
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H.Fukagawa 55 A7t 250 kV B L) 3kt
RIN, FHEALINE S S5 2 R B UIAH SO,

Fy—J7T, RS PR ERIKE 48 2 ) R Sk AR
HEF, AELLGTRERIURZ SRR, #%
SR B AGAN G J— IR, T3 52 0 22 e it S ()
“az 2 (B AR S RE 0) 22 e UM o T LR A 2 rh e 4
K At T RN RIS, ACHE
i SARJEAR. IR AL, PR T A
SRR AN ST Oy T b iR A R s
— B VCE KR K72, AT R ORIIE
Pk 2 2 5 AR AR A L 1) — B

H A7 1 Sk i Ab 5 R AR AT R KK R i
BRI K RIS A . Sy F R 554 ¥ EHVDC H
fih, FEmAS TAE KR, WrTULRC 2 R 4825
PR/ SRR AR R . SCI AT 48 )4 Sk e e = L T
I PRIk % o

5 BeEERESAREITE

ARG IR AR, R T 424455
AR EE T T+ AT AL TG ) B PR 508 21 41
BEHIPLRUSS), e EEER BT, AR
WK, "IRERI RRIER BT, HETSRLL% S
%%, [A, CIGRE TB 852 Zk %} EHVDC H 4547
A E I, DAORRR B BRIE AT I AT 5
5.1 EHVDC BRI KTRINR

1R EHVDC HLZ5 #i I fe AU 38 K 32 22 i R
SEM B BEREEH EAT IR SCE . — T,
DA R R I KBNS T ORISR — 4%
TR FELIIE 7 A2 TR B AR R R I R 5 4 I L 5
AT AES P 5 B E L6

Q=0E’ (%)
L O NAGMR R R NI REE ., U4t
L7 0 B S8 N, AR N R AT el s K. TE
EHVDC H%iH, E4% 5T 1355 E R A7TE,
B K HUAT 2RI T B 5 R T 2R IR 388 I m Bt B
IRFRER G R A

FEIELL 320 kV HVDC Hi4 . 500 kV EHVDC Hi,
5 N 28 % P R R FE oy A s DL o B, B
EHVDC HLZ5 if ke ) N % o 320 kV HE45
SR 1 800 mm?, #ZJESEN 26 mm;
500 kV HZ5 AN 3 000 mm?, LZEEEN
30 mm, PFFR SR PRI R 2 PR FE— S DA
A RS Rk 2 FE 13 Fios. 78 2R

2 ARIBLLZIREEHE)
Table 2 Insulation state of different cables (full load)

HAIRAY i R Tinax/'C AT/C  Ema/(kV-mm')
A 67.76 17.59 —
320kV Us 68.20 17.71 14.19
AT
1.45 Uy 69.23 17.98 20.68
AN 68.03 18.65 —
500 kV
s Us 69.46 19.06 19.87
1.45 Uy 74.11 20.37 29.66
70k —320kVHL4E, AMIE
S . TTT320kVHLEE, U,
#‘;60’ TS T 320kVHLSE, 1.450,
ool TS
¥ 55 r \\\
®s0f B
L L L L L L
0 5 10 15 20 25 30
2% 2% i1 B/mm
(a) 320 kV
755 500 kVELZE, AT
9 70k 500 kv g, U,
2 ost 500 kVHLYS, 1.450,
% 60_‘
8550
50 C Il L Il L 1 L 1 L 1 L
0 5 10 15 20 25 30
246 2 AL B /mm
(b) 500 kV

K13 ANIR] S48 2 U2 53 A1 Gl 40)
Fig.13 Insulation temperature of different cables (full load)

B HAMER, BANRIEICN FAREER, Tt
TRHL R B, 320 KV 1500 KV HEL20 40 2% 5 s
Y IUEE SR BE AL, 7R oA 67.76 “C#l 68.03 C,
F W] EHVDC HL48 46 2% J5LFE 9 0 Je e /0 () R 1%
FERERSA T, RS BN Uo HERT,
PRl L 00 40 5 S v UL P AN N 23 T v 044 °C
1.43 °C, KUPIFHRAKMSFELZETHETIINE
7E HL A8 AR HL RN 1.45 U FEIERY, 320 kV 45k
R Uo K T 45.74%, SpeimiafE R T
1.03 °C; if 500 kV HLATH R K 34K Uo WA T
4927%, EIREM KT 464 C, ik 7411 C.
X R B B R A 2 3w B KT 3k, 9F
H7E EHVDC H4irf, HilgiiR. MeHRA 5,
AT I R BB S I i 77
5.2 LB SRR EMIRIE A

CIGRE TB 852 7£4% & % 4% EHVDC H
Bl N T R e, il 14 R, BRI
TEUTR o AEANIE N HEE AR T SR A (] R AN 4
Bl LA ] PR AN 22 L [ B, B AR L AR S
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FEAEBKM Teondmaxs HZZIRERT ATmin, FF
HIRSRE RS ERE RN T 2 C; WS,
ST LS [E] B T 1.45 U, L, FFARERE /D 120 h;
BEARIS I FE A, I 22 H 2 [ 2 (1 A U
BT UA KA I R [ B P IR R . A I E
RS REPEREGETRE, ZHREENR
Wil S 96 h W/hT 4 CHEJE 72h/NF 2 C,
D AR e MRS . AN R R AR, TIZEK
IFASA 24 h, FURAS RS EIRZE, #5240 h
W IEk B ZE BRI I F 25 T vk 3 3 4

Bt
80
” G 1R IECE % )
S L -
Rl et 2
PERE S % B %)

40

30

200750 720 60 80
fif [8]/h
K14 #Fae eSS 80h sk

Fig.14 Parameter cures of thermal stability test
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HEZRGVERATT

6 FREFRESHHRESTRERE

TE R o R 57 B 40 2% B PR 20 R SRR B0 B0 E T
15751, CIGRE TB 852 Hfk ik #hia e ki 41,
EHINT Y REERE . FRESE BRI, /3
A E AT TAS E RIRAE S (R K L. e
T B R B R AR S B R G IR Y
Wik A F R S L. AR50 H T I0AIE Fi 28 R 4
BEAS TN 524k Tt LA R 48 R G PR MERE,
45 AU FHEARBIE, MERNEITS
6.1 ¥REERE

BT LA M D BB 2R B0 R A SR AR T

UL, CIGRE TB 852 g il iR HE1H LI %€
WIGARAEFEIN 1 2 P 2 i, PRUEAEI F 25
AGiE AR, BRI 3 fos, nges
PR P e A AR B B 5 F R N AR B
HVDC RZHEATY % e ille, NHEHT %S E
B, 1 EHVDC RIZE NI R AT 5e B T e il
R3S RS R E IR S B AR T
Table 3 The changes that require EQT in a qualified cable

system

P RE Rk
HVDC  EHVDC
HRIBETR(>20%), MRS

B, RoSR Sk, Mgmees N
LS
4 SRR S N
D EIG R S SR A0 G
th, MEANSE, HESGE N v
s iR
—{EBHLA S A S A s PR A A 2
WIS S, SRes T AL &
PykE
— G R J
— PR AT KRR B 2D BB
KA B g PR A & L
K Gk
gy UG HRICEDIRE
A=)
it L e N
I T i T 2K
Pk e N N
HR R
BRI S R e )
- N N
Wit 451
o EABE A PRECE S RERR
PR FH 42 GHE IR b ) v
i e A A S, B R
BT R 0 1140158 33 434
T Bk e
Y RN HARTTR N v
s O K N N
. TAFIESRRWR TR
s FHE
2 R GIS & 4821 FH AR g i 77
SFe Rk PRI
gt

GIS/A s g5 462 T W) Be v ik v
TE: NUAHEAT BAU IR 4 -

¥ s e wie 5 s e e i K = R AL T
IR DU N L 55 RFERIT R AN A 3% 4 A
% 5 743151 H CIGRE TB 852 1 VSC R4i % &
WA e ey, o aissE liid fet
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MBI HE Urei=1.45U0, ¥ B4 2 RIS FE I B
WMHE Usq=1.68Uo. THEE IR ¥ EEE IR
RN RS T EE T 24 FEIEHLC). &
i (HL). A (ZL) S hnd B (S/IMP)EEtR
A, AMHEE T HAEAR T N EEE. (22
AU RIS R S UG, — i o] i gD 7R 2
360 d; 1Y RS E RIS R B S R T T, 4
82.d, WL TT%HI .
F 4 VSC W%

Table 4 Prequalification test sequence for VSC systems

R TEIEL FEANELE A W S

LC 40 + Urp

LC 40 - Urp

HL 40 + Urpi

HL 40 - Urp

ZL 120 - Urp

LC 40 + Urp

LC 40 - Urp
S/IMP R Up1=2.1Up,

Up2,0=1.2U9

s Ure TS RE WRBG AR P A LA FL T

®5 VSC Y REE R

Table 5 Extension of qualification test sequence for VSC

systems

RE TEHH HEAMHEARYE R r R S

LC 10 N Usar

LC 10 -~ Uson

HL 18 " Usan

HL 18 -~ Uson

ZL 6 _ Usan

LC 10 4 Uson

LC 10 _ Usor
S/IMP ANiEH Up1=2.1Uo,

Up2,0=1.2U0

e Upo MY REZ RPN ER AL

e 59 R e I R 2. Rrat
I [ 3575 & A k) V-t 2Rl
V't=C 6)
KA VRS « AFFERTE] n N FaE
e CNEH ARIERLELLGAE U F A4y 40 4,
n B 10, 0] LA oy 360 d. 82 d I X N 32
JE4 1.45 Uoy 1.68 Up, 43 5l TR E I A1 R 4
SE IS BT L I
e e il ), Fi N F 4 e
IN=Ur(=1.85 Uo)2 h if K ik5%. BEJG, #5107,
fEE I L A L B, SRR TS AT ]

RESZIR R G0 IE W AT B R (a2 540« It
B A FWAESE), A6 EIRAER H A R )
R, AN S RGEE Y R e R
6.2 FFHRESTRERSE
PR R R B R A R R 2R 4 DA K B ) E
TAEHE, EAGEBARELBREZSN, S5IANT
PR A R T T 3 R 2 T A0 L L (very
slow front temporary overvoltage). i1 ZEBH 8 & &
i, J% (zero crossing damped temporary overvoltage).
I FE S AL R R g o U0 0] L R X b i
e 5| 7B, 30 LI N e i 5 1 RS Y 2o s A1 B e
J A A R SRR R TP R R A R
CIGRE TB 852 "2z it i 8 A i B R %
B 15(a)fr, JLRRETI [ 250 ps. Un Aids
B 550 0 Bk b B R A R R R, AT
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