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Name of sample | 12/20kV cold shrinkable indoor termination
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Ty bl Sive GHD-24HNLS  3x400 Date of test 2022-11-14 2023-02-07
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A1 O [irem T B
Tel. 13764387888 PC. 325600 Unit No. 700993
| B | MRERSRAERAT
#| & | Name |ZGHD ELECTRIC CO.LTD.
7 g Hho hE | WL SRIE T AR N X R T Ak i
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Verdict standard F (RVAY }L%Zﬁ Scz page g RUINAE LY, 4
FESAIEST T GBIT 127064 -2020fIEC 60502-4:201 057l %2 R, ZR R
KlLs i 4GB/ 12706.4—2020F1EC 60502-4:2010F5HEER. >
Com‘:!:l'si o All items for the sample haye been: carried out according to GB/T, 12706.4--2020 and IEC
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Type and size Reference No.
B WAk 4

Test standard:
1. GB/T 12706.4—2020 4 HUE 1kV(Up=1.2kV) B35k V(U,, =40.5kV)Frea4a ki 7y ol S Hadisr: Wi
HLE6KV (U, =7.2kV) B35k V(U,, =40.5k V) HL 7 L4 000 2R
Power cables with extruded insulation and their accessories for rated voltages from 1kV(U,, =1.2kV) up to 35kV (U,
=40.5kV) —Part 4: Test requirements on accessories for cables with rated voltages from 6kV(Uy, =7.2kV) up to 35kV
(Un =40.5kV)
2. IEC 60502-4:2010 #i5& HLIR 1KV(U,, =1.2kV)EI30kV(U,, =36k V)Fr L4 1 B8 I S4807): B B
6k V(U =7.2kV)EI30kV(U,, =36kV)HL 77 LS A 56 2 R
Power cables with extruded insulation and their accessories for rated voltages from 1 kV (U, = 1.2 kV) up to 30 kV
(Un, = 36 kV) —Part 4: Test requirements on accessories for cables with rated voltages from 6 kV (U, = 7.2 kV) up to
30 kV (U, = 36 kV)

g R HE

Verdict standard:

1. GB/T 12706.4—2020 #E HUE 1kV(Un=1.2kV)EI35kV(U,, =40.5kV)Fr 48 0 77 B R i fF B840y A€
LR 6kV (U, =7.2kV) B35k V(U,, =40.5k V) F 77 HL 4 B4t 23R

Power cables with extruded insulation and their accessories for rated voltages from 1kV(U;, =1.2kV) up to 35kV (Un
=40.5kV) —Part 4: Test requirements on accessories for cables with rated voltages from 6kV(U;, =7.2kV) up to 35kV
(U, =40.5kV)

2. IEC 60502-4:2010 #5¢ HLJE 1kV(U,, =1.2kV) E[30kV(U,, =36k V)Fr g ety J) i gi K IHF 5548 #E i)k
6kV (U, =7.2kV)FI30kV(U,, =36kV) 1 B HF IR B R

Power cables with extruded insulation and their accessories for rated voltages from 1 kV (U, = 1.2 kV) up to 30 kV
(U,» = 36 kV) —Part 4: Test requirements on accessories for cables with rated voltages from 6 kV (U, = 7.2 kV) up to
30 kV (U, =36 kV)
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Type and size Reference No.

1. FEFL A Sample description
AREIH =R E RS, BT

Tests are carried out on three test loops, and details as follows:
1.1 5 [E]#E 1 Test loop 1

tﬁiﬁlﬁ!ﬂ%1@"—-%12/201(\/%\%*1‘@%% —E1220kVA4E M, —EE12/20kVA4E P P 2am(— £
WA R =ERBE IR LR, RN E S HIE O YIV22-12/20 3x400.

The test loop | comprises one 12/20kV cold shrinkable straight joint, one 12/20kV cold shrinkable outdoor
termination, one 12/20kV cold shrinkable indoor termination (one test sample) and a 10m three cores power cable.
Type and size of the cable is YIV22-12/20 3x400.

1.2 A3 [FE#K2 Test loop 2

HRRFRRLE RIEE 1 (—FEWEAFE ) o Assemblied same as test loop 1 (one test sample).
1.3 X35 [E#%3 Test loop 3

TALG B3 B B 1220k VA 4 7 2 Hrh — B R0RRE ), — RSB H s, s a
FHAAYIV22-12/20 3x400.

The test loop 3 comprises two 12/20kV cold shrinkable indoor terminations (one of the samples is test sample) and
a 8m three cores power cable. Type and size of the cable is YJV22-12/20 3x400.

2. iR5SFEF Test sequences
2.1 156 (8] 2% LRSS (B B 234E GB/T 12706.4—2020 7 F2H5E (1 2 3m R IG A2 1. URIIEC 60502-4:2010 FSHLE HY
RIS FEFF 1. LT IS

Test loop 1 and test loop 2 are tested according to test sequence 1.1 of termination given in table 2 of GB/T
12706.4—2020 and test sequence 1.1 given in table 5 of IEC 60502-4:2010.,

2.2 56 B # 1 SE AR IRIGIE R 1L UG, THEGB/T 12706.4—202070 240 5 FI RIS FE 7 1.281 1.3 FEC 60502-
4:2010 RSP E AR LRFE 7 120113373856

Test loop 1 is tested according to test sequence 1.2 and 1.3 given in table 2 of GB/T 12706.4—2020 and test
sequence 1.2 and 1.3 given in table 5 of IEC 60502-4:2010 after completing test sequence 1.1 of termination .

2.3 A5G [F #4342 GB/T 12706.4—20207h 32230 & ARG FE 1.4 F1 IEC 60502-4:2010 F2 5352 ARG FE FF 143 TR
%,

Test loop 3 are tested according to test sequence 1.4 given in table 2 of GB/T 12706.4—2020 and test sequence 1.4
given in table 5 of IEC 60502-4:2010.

2.4 R H PAele CRE) BHERTGRE, RHERRELU TME—IE:

The “no abnormality” in test result of examination in test item means the any of following phenomena shall not
appear after testing:

(1) EAYA/EMEEAREG cracking in the filling media and/or tape or tube components;
(I1) F L EFALA 51 ZF IR IEIE; a moisture path across a primary seal;
(I e Ay/ais R, Hih, &5 FROMEF IR,

corrosion and/or tracking and/or erosion which would, in time, lead to failure of the accessory;

(IV) AT 4525 44 BL2 - leakage of any insulating material.
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Type and size Reference No.

s i A B BARFER RIERES EA T 7

No. Test  Items Unit Requirements Test Results Verdict

1| iR3&FE /T Sequence 1.1

L1 | 229 R is3e(54k Y, Smin) A FEIN P FERIIRTE . RN P
AC voltage test (54kV, 5min) No breakdown or No breakdown and flashover for

flashover two samples

1.2 | Hifi R P kA% P FERBRT . RINE p
(FaktE, 48kV, 15min) No breakdown or No breakdown and flashover for
DC voltage test flashover two samples
{Negative polarity, 48kV, 15min)

13 | BRI Q0kV) pC | <10 <1.6 P
Partial discharge(20kV) (R BUE Sensitivity: 1.6)

L4 | ppay ALERYE (95~100°C, AN FER N % PINFERIAREST . RINS P
125kV, IEfAEHES 10 1K) No breakdown or No breakdown and flashover for
Impulse voltage test (95~100C, flashover two samples
125kV, 10 impulses of each polarity)

L5 | A A EE AR Al 5 ER IR 2% PAFEAMBIARTE T . RIS P
(30kV. In#gEAZE/> 8h, 95C~ No breakdown or | No breakdown and flashover for
100CE /> 2h, HARBHZE L flashover two samples
3h, 3t 60 RHAEHT)

Heating cycles test in air

(30kV. Heating cycle at least 8h|
95°C ~100C at least 2h, natural
cooling at least 3h, total 60 heating]
cycles)

1.6 | Rt f i3 Partial discharge

L6.1 | Jo &R s iR 820k V, 95~100°C) pC | <10 <1.6 P
Partial discharge(20kV, 95~100°C) (R % Sensitivity: 1.6)

1.6.2 | Rk iR B 20k V IA HE IR ) pC | <10 <1.6 P
Partial discharge(20kV, ambient (REUE Sensitivity: 1.6)
temperature)

L7 | pha WS (&, 125kV, IE A 5 BRIN G PINFERR IR RING p
AR 10 1%) No breakdown or No breakdown and flashover for
Impulse voltage test (ambient flashover two samples
temperature, 125kV, 10 impulses of
each polarity)

1.8 | ZZiitig A58 (30kV, 15min) ANl R R 2% PIARER RS RIN P
AC voltage test (30kV, 15min) No breakdown or No breakdown and flashover for

flashover two samples

1.9 | #6538 (& #) Examination / EST s N

No abnormality on the sample

E CRIBEECHSE S P ARNARNEER, F: RUGERAFEER N: RUSERAZERARE.
Note: “P” means this item does meet the requirement, “F” means this item does not meet the requirement, “N"* means this item does not require to
the verdict.
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Type and size Reference No.
5 K LA TOARESR gk 3 PRI SE
No. Test  Items Unit Requirements Test Results Verdict
2 | iRITESF Sequence 1.2+1.3
2.1 | i iR 5(54kV, Smin) e A4 BRAkFE. RN P
AC voltage test (54kV, 5min) No breakdown or No breakdown and flashover
flashover
2.2 | B Eitls AN B B R 4% RS RN P
(fARAE, 48kV, 15min) No breakdown or No breakdown and flashover
DC voltage test flssimv
(Negative polarity, 48kV, 15min)
2.3 | ERgAGRE IR TR To Al AR A% Rl AR AR P
(BE#, SkA, 1s, 2iK) No visible No visible deterioration
Thermal short-circuit test deterioration
(Screen, SkA, s, two short-circuits)
2.3.1 | FEg IR AT Ao Rt SEMAIAE | FAERERRELEIST~1007C, P
Conductor heating before carrying 95°C~100°C F&E /> F{RER2h
out the short-circuit test Fa5E 2h Conductor temperature is
The conductor shall | stabilized for 2h at 95C~100°C
be heated and
stabilized for at least
2h at 95°C~100°C
2.3.2 | R M e / 5.08kA, 1.02s N
The 1*' short-circuit test
5 B TG H B L T |/ 82.5 N
Temperature of screen before
carrying out the 1% short-circuit test
- FEL ARG I AR v T c |f 102.7 N
The highest temperature of screen
after carrying out the 1% short-circuit
test
233 | B RERR / 5.12kA, 1.02s N
The 2™ short-circuit test
AT R T AL c |/ 82.6 N
Temperature of screen before
carrying out the 2™ short-circuit test
- % A 5 B e IR T |/ 102.9 N

The highest temperature of screen
after carrying out the 2™ short-circuit
test

i CEIVEECTFS S P RRHERMETER: T RESRTHEER N Wllg R TR E.
Note: “P” means this item does meet the requirement, “F” means this item does not meet the requirement, “N”” means this item does not require to
the verdict.
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by GHD-24HNLS 3x400 WEwS CT22-03939-1

Type and size Reference No.

Frs o g 5 LA FOARER ORIEEES LT 7]
No. Test  Items Unit Requirements Test Results Verdict
24 | gl Tor] WARAG B iR AR P

(5%, 42.8kA, 3s, 21K) No visible No visible deterioration for the
Thermal short-circuit test deterioration sample
(conductor, 42.8kA, 3s, two short- (A BEIEE ambient
circuits) temperature: 13°C)

2.5 | fEigshisE s 7o Al Rz {5 B AR WA P
(185.3kA, Z/b 10ms, 1K) No visible No visible deterioration for the
Dynamic short-circuit test deterioration sample
(185.3KkA, at least 10ms, One short- (A EIESE ambient
circuit) temperature: 137C)

26 | Wk EIRT (i, 125KV, T A 5 R4 RS R P
S 10 1K) No breakdown or No breakdown and flashover
Impulse voltage test (ambient flashover
temperature, 125kV, 10 impulses of
each polarity)

2.7 | A2 ERIE(30kV, 15min) Aiky LA % FEM AR . RING P
AC voltage test (30kV, 15min) No breakdown or No breakdown and flashover

flashover

2.8 |t (A5#&) Examination / FEmIRE N

No abnormality on the sample
3 | A8 FEF Sequence 1.4

3.1 | e Al EiA 4 st P
(BiEHEZE: (0.4+0.1)L/(hm’) B AN = K Passed
FKHBEFE: (70+10) mS/m TG &2 AR %

HJE: 15kV, WJ[E: 300h) No breakdown or
Humidity test flashover
(Spray rate: No more than three
(0.4+0.1)L/(h-m”) trippings _
Spray water conductivity: No substantial
(704£10) mS/m damage
Voltage: 15kV, time: 300h)
32 | ek () / RS N

Examination

PAF il B A A

Following oscillograms and photos about testing

No abnormality on the sample

e CRIUEECES AN P ISR EER F MNSERATEER N RNGRSERAE.
Note: “P” means this item does meet the requirement, “F” means this item does not meet the requirement, “N” means this item does not require to
the verdict.
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. GHD-24HNLS 3x400
Type and size

WGEwms

CT22-03939-1
Reference No. 2

Bt A 18 E SRR RS S R e RS B (CFREEIR D
Annex A Oscillograms of partial discharges on the sample after heating cycles test (ambient temperature)

Al 1R5G[RIEE 1R AR T R e
The background noise during partial discharge test
on test loop 1

D ) I .

A3: RIS E B 13 TE20kV T R R ABCR RS K
The oscillogram of partial discharge of yellow core at
20kV on test loop 1

A2: REG [F] B 1 Z0507E20k VT B 0 iR 0 B
The oscillogram of partial discharge of red core at 20kV
on test loop |

Ad: RIS IR 1 SEGFE20kV T RFB RS I
The oscillogram of partial discharge of green core at
20kV on test loop 1
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Type and size Reference No.

= p &0
AS: TRIGIE] 2 R A TSRS SRR S AG: R [ FE2LEE20KV T ) H0H LR B
The background noise during partial discharge test The oscillogram of partial discharge of red core at 20kV

on test loop 2 on test loop 2

i
by

| ¢ 17 . y D

AT R5 2 EETE20kV T R E B iR B Y A8 RE [ 24 TE20kV T R BB R EG: E
The oscillogram of partial discharge of yellow core at The oscillogram of partial discharge of green core at
20kV on test loop 2 20kV on test loop 2
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Type and size

GHD-24HNLS 3x400

WMEmS

CT22-03939-1
Reference No. 7

BB ABE S PEFA 05 A i ol i T s 06 S B 32 B A S LB (125K V- AL iF+3% 1R E)

Annex B The values and oscillograms of impulse voltages test on samples after heating cycles voltage test (125kV,

+3% tolerance)

BEE: 12°C, MIXEE: 35%, KRAEN:

103.5kPa

Ambient temperature:12°C, Relative humidity:35%, Atmosphere: 103.5kPa

kV
+ 124,85 | 124.42 | 124.55 | 125.17 | 124.56 | 124.83 | 125.09 | 124.70 | 124.96 | 124.90
= 126.24 | 126.27 | 125.45 | 125.77 | 125.06 | 125.56 | 125.62 | 125.89 | 125.39 | 126.03
l HEMA: ﬁ'ﬁ?@ﬂ%& 7 eoell RBmE: - 7;@7}‘115;7 i;il
| v 10,0 v 100z '
- s mod \ iz
100.0- T2=50.52us; | 100,07 - = T2=49,97us;
50.0: \ i mlu_i —1- \
60.0- | 60,07 —
40.o§ ~, | -m.u-; \_\'
20,04 5"“"-&— ! B———— 771"‘-...—‘?
u.u-il-i —— — ‘ o.c; — —
-20.05...| .................. N —. M .. < P PP [RRRURTTNT FTTTTeery) v s
-20.00 £0.00 100.00 150.00 200.00 | -20,00 50,00 100,00 150,00 200,00
o A . p
BL:IEAR RS 1K B2: IERR IS 101K
The 1st positivity lightning impulse waveform The 10th positivity lightning impulse waveform
 mmR: e ®® T WHBTE: Bt ®® il
‘w 20,0 w2002 |
T e e e e P 7 oo i stk
| 2001 T2=50.02u5; . et 1250, 1608
| e /,Jfﬁw | el | /""”!
| 600 600
; -80.0° / ‘ 0003
} -100.0 / — ‘ 000 4— | — -
} 12007 — — ~120.0— —
-140.0°] l ............................. = ‘ UYL POV IOUURRNR FOUURRORN IOURRRTRN IR o
-20.00 50.00 100,00 150.00 200,00 | -20.00 50.00 100.00 150.00 200.00
s A i 4
B3: SR P 12K Ba: iR H 101K

The 1st negative lightning impulse waveform

The 10th negative lightning impulse waveform
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; GHD-24HNLS 3x400
Type and size

WG

Reference No.

CT22-03939-1

MfskC fEERdaE (Gilo R L E

Annex C The graphs of thermal short-circuit (screen) current

SETC

Miac AR S (Test Repot No): 202201618 FHEES (No. of Oscillogram): 230206562

b

A

LH:- <14 ien 1188 Hies A Siled EE Jiiss (11 LBl L1138
Y st
Cl: Z1X Thel

SETC
MiQC AR R (Tet Repot No): 202203638 FAES o, of Oscillogram): 230206964

FErT

TiEee EE] il FoT] iz Wirs [

Fiins [ iEis

C2: B2UK The 2™

R BRI AUE
R.M.S.

value of short-circuit
current:

I: 5.08kA

Rt [a]

Duration time:

t: 1.02s

R HR A AUE
R.M.S.

value of short-circuit
current:

I: 5.12kA

R ()

Duration time:

t: 1.02s
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TS A%
Type and size

GHD-24HNLS 3x400

i S=E TR

Reference No.

CT22-03939-1

MfsD: FEAGGE () HTHIZE

Annex D The graphs of thermal short-circuit (conductor) current

Ia

200WA

EOkAdy

h '1i'|‘i'?.’i\'f#ﬁ'|‘h‘fiﬁ\T-|?.%’.*H%ﬁﬂl%\’if!H’ﬁ'E#ﬂ?!i\\'ﬁ'ffl\‘r'h‘.{'|'r’fk%Et%'éfl':'ii'r?f.‘.'J:ﬁ\'ﬁkﬁTﬁﬁi\?ﬂiﬂE&ﬁAﬁf&%f~

2RV

200%A

BORASdy

A

-2L0RA

%Y
£00 Vide v

-ZkV

15=44.6KA

0]

g R

20007 |

EORAEY

2%V
00 Vidy

ey

lc=44.2kA

v
00 Vidie 7

2RV

- - -
.100ms  300ms £00ms 700me G0Oms 11s 13s 15s 17s 18s 21s 23c 25z 27s  3ls

DI1: 1K The 1*

200KA |

(L

EOKA/div

-200kA
[
1.8KV/Idiv ¥

-4kV |

la=42.9kA

Z00KA_

i

200kA

B0kASdi

b ek

Ub

4kV |

1.6kV/div ¥

4KV
200kA

Ib= 44 6kA

BOkA/div

R

-200%A |

Ue

4RV |
1.6KV/div ¥

kv |

[c=441KA

4V |
Uca  1.6KV/div ¥

-axv |

-100ms 300mS00MFO0mE00ms 1,16 1.35 155 175 198 215 235 255 278 345

D2: #2!K The 2™

S LR RE
R.M.S.

value of short-circuit
current:

Ta: 42.9kA

Ip: 44.6 kKA
Ic: 44.2 kKA

FFEE [E]

Duration time:
t:3.02s

R ERLIA AUE
R.M.S.

value of short-circuit
current:

I5: 42.9kA

Ip: 44.6 kKA

Ic: 44.1 kA
FrAEIN ]

Duration time:
1:3.02s
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TS AR
Type and size

GHD-24HNLS 3x400

Hwiims

Reference No.

CT22-03939-1

B E JE B ah e e I i 2k

Annex E The graphs of dynamic short-circuit current

400KkA

la  160kA/div

-400kA

L1yt

la= 187kA(Peak)

2kV

Ua 800 V/div

-2kV

j
e
)
’1

A400KA

Ib  160kA/div

-400kA

(EL TR

2kV

Ub 800 V/div

-2kV

Ib= 184KA(Peak)

400kA

le  160kA/div ¥

-400KA |

2kV

Uc 800 V/div

=2kV

lc= 181kA(Peak)

il

L1y

2kV

Uca 800 Vidiv

-2kV

e s s

T T T T T
-60ms -20ms 0s 20ms 40ms

100ms | 140ms

El: FigzshEa e it i 28 The graphs of dynamic short-circuit current

y ke E ]
Peak value of short-
circuit current:

Ir: 187 kA

Ig: 184 kA

Ic: 181 kA

R afa]

Duration time:
1:39.2ms
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Type and size

GHD-24HNLS 3x400

HEHT

Reference No.

CT22-03939-1

B3RP 4% ah ke e IR Be 5 A i oty FR R 0 S il 32 B R A B LB R (125K, SR VF£3%1RZE)
Annex F The values and oscillograms of impulse voltages test on samples after thermal and dynamic short-circuit
test (125kV, £3% tolerance)

B 11°C, MMHEE: 42%, KSEH: 103.3kPa
Ambient temperature:11°C, Relative humidity: 42%, Atmosphere: 103.3kPa
'4%
+ 124.48 | 125.22 | 124.78 | 124,93 | 124.86 | 124.63 | 124.63 | 125.04 | 125.17 | 124.83
— 125.68 | 125.83 | 125.51 | 125.55 | 126.13 | 125.15 | 125.78 | 125.46 | 125.84 | 125.42
Vﬁhllﬁ: - . Sé‘ﬂ’ﬁ:‘rﬁ LR N Rh-llﬂ: - N BanPEE [ X B
v 1007 ' oy 140.0--CH1 ,
12003 T 1200 e
mo.cl—i T2=50.3705; 100,03 T2=50.3005;
ot B " ol |\
Y E ™~ 00 \\.
; 1o.n—§— = \ 40,0 o=
w03 5"\.‘% 03— H""‘?,..,
| 0.0} - — 0.03]
[P S T IR alcsssmnlssmadssi e L () I ! s - e
-20.00 $0.00 100.00 150.00 200,00 -20.00 50.00 100.00 150.00 200.00
P Bk
W A
FLIEARMEE 1K F2:IERRPESE 101K
The 1st positivity lightning impulse waveform The 10th positivity lightning impulse waveform
i ;;w!ﬂ;_ Baddnk L - EHT HumA: Lt ‘-‘ EH
v oy Ky 20
ol e e Tt
_20.0_; - f__,..-ﬂ T2-49.9705; 20.0; #__w T2-49.8605;
-40.0 -] 2 ‘ -40.0—— o =
6005 — /— | 6007 —
8005 — —/ | -e00 /|
-mo.uf -100.0 /
12007 — -1200 S
14000 b, T 14003 0l i T ET L BT g
-20.00 50.00 100.00 150.00 200.00 -20.00 50.00 100.00 150.00 200.00
T s
| V| VA
F3: AR 2 1k Fa: AR 101K

The 1st negative lightning impulse waveform

The 10th negative lightning impulse waveform
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RS A
Type and size

GHD-24HNLS 3x400

REHS

CT22-03939-1
Reference No.

G WIaiE A
Annex G Photos about testing

G1: F£ 5 #MI The appearance of the sample

G2: PRSI iR Es R AT i 58
Partial discharge test and AC voltage test on the
sample

G3: i HERIRLE Impulse voltage test
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SRR
Type and size

GHD-24HNLS 3x400

REHS

T22-03939-1
Reference No. & D2

fsH 55 45 4FR1R Annex H Identification of test cable

e B EU/U(U,)
Rated voltage 12/20(24) kv
S =
ZEH Core number Three-core
Construction Bl 4y ¥ Bl
Screened Individually screened
B ol
Material Copper
JEAR EERESE
SRy Shape Stranded compacted circular
Conductor #hm ' 400mm’
Cross-sectional area
Mz
Overall diameter 226mm
HERE R LI
Material XLPE
“Hsk. JERE
Insulation Thickness S
iz
Overall diameter .Smm
260 2% R R
Thickness of insulation screen 0T
Y8 2% BRI 5 Bk
Bl - Strippability for insulation screen Strippable
Screen Ak Mz
Overall diameter of insulation screen 36.6rim
SRR EE T
Metallic screen Copper tape
pEaE. gEr LR 4R
Armour Construction and Material Two steel tapes
e RALIE
NP Material PVC
Oversheath A
Overall diameter S
Gk
AR : YIV22-12/20 3%400
Cable marking
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Test Report

‘f
/5
B %W 12120k M [
Name of sample 12/20kV cold shrinkable outdoor termination 9 v\j
\ &%
=] =] Y“‘:\ ,_:'-‘._f:_;\)
woam B.F GHD-24HWLS NG |
Type of sample .
% K H Wik A PR
Consigner ZGHD ELECTRIC CO., LTD.
W kK M ULEWEL

Kind of test Type test
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Shanghai National Center of Testing and Inspection for Electric Cable and Wire Co.,Ltd

China National Centre of Testing and Inspection for Electric Cable and Wire

Test  Report
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E i itEWE 15 i
Kind of test Type Test Reference No. LIRS0
P Ak 2458 12/20kV ¥ 45 ) 4 243
Name of sample | 12/20kV cold shrinkable outdoor termination
1) =L 40 Sl
ek *% GHD-24HWLS 3x400 Kl H 3 2022-11-14 ~ 2023-02-07
Type and Size Date of test
% W | MREAERAA
g Name |ZGHD ELECTRIC CO.,LTD.
| 2 [Hh B | WAL RN R R L
S | Address | Yueshang Pioneer Park, Yueqing Bay Port Area, Yueqging City, Zhejiang Province
Q Hy % 2 A e T
W5 MBS 4 ) ALY
1 ts ]
Tel. 3764387888 PC. 325600 Unit No. 700993
| % | AKERSARAF
#| £ | Name |ZGHD ELECTRIC CO.LTD.
i :g Hoo hE | HPVCA R T ARE U X R A
B % Address | Yueshang Pioneer Park, Yueging Bay Port Area, Yueging City, Zhejiang Province
L 33 - 11 ff i AN =
fir] = | RIS 3764387888 MBBAEES | 355600 LSS | 700993
Tel. P.C. Unit No.
ER 18%1# lied b Sajf l{1%’5‘;};&3 at IE% ekt 0131 2022-10-26
Delivering mode PP Y pies Normal Receiving date
consigner receiving
e g . _—
Te:t standalrd P E%Zﬁ Bee pag/e;Q‘_gl;;-:& i
PRI AN TN 7\
Verdict standard F AR {%*%24‘ Seequgrqlz‘ . A \~ \
RS T T GB/T 1270642020 /11EC 60502¥-4:20!;Oiﬁ?ﬁgi}?'lﬂ"]%%ﬁlﬁﬁﬁaﬁﬂ, LRI
KL FF&-GB/T 12706.4—2020f1EC _60502-4:&0_1\01‘;’&?%3%5!«’2; s SN &)
Conc‘:l;sion All items for the sample-have/been cairied jout according'to\ GB/T|12706.4—2020 and 1EC
60502-4:2010, and the'sample/is'qualified for/the requirements of GB/T 112706.4—2020 and IEC
60502-4:2010. i AUDARYRE o ! "
1. 0 e s R A R R Al e e R e A E AN T A, AT, S i L s B A Bl P
HIRAT (CMA JFIASEIE TS 4180008221885) A1 L i Ui MR 3G s L AT IR A T (CMABE RN TEIE AT
£9220008349257), F4& RIS H A btk 36 S — L1453 X % T8 1000 5 JF & . Thermal short-cireuit
test and dynamic short-circuit test are not accredited and are subcontract items. The subcontractor is Shanghai
% Ve Testing & Inspection Institute for Electrical Equipment Co., Ltd. (CMA Certificate No. 180008221885) and
N Shanghai Electric Power Transmission & Distribution Testing Centre Co., Ltd. (CMA Certificate No.
ote 220008349257). The other test items have been carried out at our test base No. 1000, Jungong Road, Yangpu district,
Shanghai.
2. KRS S st ZHE 77 4R L. The name and type and size of the sample are provided by consigner.
3. EE AT RIG(REL SKA, 1s, 20)RISTRh ZET7 Rk,
The requirements of thermal short-circuit test(screen, 5kA, ls, two short-circuits)is provided by consigner.
4L F1om 71
* He Jinhong W% Wang Zigiang b e Li Chuang

H it
Date

Tested by e " 1 Checked by Approved by & h
IR 121% 1B 3|
2023, 021 0f Date ¥ oy o Date }Q}% ). X

H 4 H 34
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A5 *% GHD-24dHWLS 3x400 1R G CT22-03939-2
Type and size Reference No.
WK 9
Test standard:

1. GB/T 12706.4—2020 #i5E LR 1kV(Un=1.2kV)FI35kV(U,, =40.5kV)Fr a2 vy ) i BB Saisy: WiE
H 6k V (U, =7.2kV) B35k V(Uy, =40.5k V)L T PR IS EE R

Power cables with extruded insulation and their accessories for rated voltages from 1kV(Uy, =1.2kV) up to 35kV (U,
=40.5kV) —Part 4: Test requirements on accessories for cables with rated voltages from 6kV(U,, =7.2kV) up to 35kV
(U, =40.5kV) -

2. IEC 60502-4:2010 %52 HLIE 1kV(Uy, =1.2kV) B30k V (U, =36kV) B 2625 i 77 LG B 54007 HUERIE
6kV(U,, =7.2kV)EI30kV(Uy, =36k V) HL A7 B8 R0 5K

Power cables with extruded insulation and their accessories for rated voltages from | kV (U, = 1.2 kV) up to 30 kV
(U, = 36 kV) —Part 4: Test requirements on accessories for cables with rated voltages from 6 kV (Un=72kV) up to
30 kV (U, =36 kV)

HoE K o

Verdict standard:

1. GB/T 12706.4—2020 4 HUIE 1kV(Up=1.2kV)EI35kV(Usn =40.5kV)FF 4600 77 BE R IfHHE 2543057 WUE
HLE 6KV (U, =7.2kV) I35k V(U,, =40.5k V)L L8 IR0 ZE R

Power cables with extruded insulation and their accessories for rated voltages from 1kV(U,, =1.2kV) up to 35kV (Un
=40.5kV) —Part 4: Test requirements on accessories for cables with rated voltages from 6kV(Ur, =7.2kV) up to 35kV
(U, =40.5kV)

2. IEC 60502-4:2010 415 HLIE 1KV(U,, =1.2kV)FI30kV(U,, =36kV)Fr 02y Jy sb B R B 58492y e HLJk
6kV(U, =7.2kV)EI130kV(U,, =36k V) /7 HL S0 iH-i05 2K

Power cables with extruded insulation and their accessories for rated voltages from 1 kV (U, = 1.2 kV) up to 30 kV
(Uy, = 36 kV) —Part 4: Test requirements on accessories for cables with rated voltages from 6 kV (U,, = 7.2 kV) up to
30 kV (U, =36kV)
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U2 140 Lo gp i
TS GHD-24HWLS 3400 WEwS CT22-03939-2
Type and size Reference No.

. FEAHEA Sample description

AR HE = RIS E, BAanF

Tests are carried out on three test loops, and details as follows:
1.1 A58 [ 51 Test loop 1

RGBS —E1220kVAGE TIAES:, —E12/20kVEAEE P AMR(—EBINREE M), —B1220kVEAYE
F A A — AR =S 0K BT i, SRR T S A I YTV22-12/20 3x400.

The test loop 1 comprises one 12/20kV cold shrinkable straight joint, one 12/20kV cold shrinkable outdoor

termination(one test sample), one 12/20kV cold shrinkable indoor termination and a 10m three cores power cable.
Type and size of the cable is YJV22-12/20 3x400.

1.2 iR56[EEE 2 Test loop 2
HRFERRIEEI R (—EBWHRFE R - Assemblied same as test loop 1 (one test sample).
1.3 5% [EB%3 Test loop 3

G 3L P 1220k VIR 48 P AN i (GErh — B e ), —IRETHRERRI Ry s, mgE Y
SR AYIV22-12/20 3x400.

The test loop 3 comprises two two 12/20kV cold shrinkable outdoor terminations (one of the samples is test
sample) and a 8m three cores power cable. Type and size of the cable is YJV22-12/20 3x400.

2. RIS FEFF Test sequences
2. 188 (5] 2% 1 AL (B B4 22442 GB/T 12706.4—20207 22240 5 19 28 ik G0 A2 7 1. I FIIEC 60502-4:2010 3 SHLE 9
RIGFERF 1L TR

Test loop 1 and test loop 2 are tested according to test sequence 1.1 of termination given in table 2 of GB/T
12706.4—2020 and test sequence 1.1 given in table 5 of IEC 60502-4:2010.

2.2 AL PR e IR RIS TEF 1. 1JE, FEGB/T 12706.4—2020 3230 52 1R I6F2 5 1.2 1 1. 3FNIEC 60502-
4:2010 F 530 5E FRIFE R 1.2701 3301756 .

Test loop 1 is tested according to test sequence 1.2 and 1.3 given in table 2 of GB/T 12706.4—2020 and test
sequence 1.2 and 1.3 given in table 5 of IEC 60502-4:2010 after completing test sequence 1.1 of termination .

2.3 155 [F B34 GB/T 12706.4—2020 7 24052 FHRIR 25 1.541 IEC 60502-4:2010 FSHLE A RIS L P 1.5 HET
5.

Test loop 3 are tested according to test sequence 1.5 given in table 2 of GB/T 12706.4—2020 and test sequence 1.5
given in table 5 of IEC 60502-4:2010.

2.4 W5 H s R WHESRTER ", ARRRETU ME—RA:

The “no abnormality” in test result of examination in test item means the any of following phenomena shall not
appear after testing:

(1) WA/ S 8B - RE0  cracking in the filling media and/or tape or tube components;
(1) F B A A 61 7 PRI IEE ; a moisture path across a primary seal;
(1) JE /e B R . Hih, /e B R Bih,

corrosion and/or tracking and/or erosion which would, in time, lead to failure of the accessory;
(IV) A 48244 #1453 . leakage of any insulating material.
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-2 R Hig e

bl Bﬂ% GHD-24HWLS 3x400 WS CT22-03939-2

Type and size Reference No.

5 i H Hfr BOARFR feri g5 R BT E

No. Test Items Unit Requirements Test Results Verdict
I |5 FEF Sequence 1.1

LU | 29 e iR (54kV, - Smin) A F A% P EEMBIARTT S . RINGS
AC voltage test (54kV, Smin) No breakdown or No breakdown and flashover for

flashover two samples

L2 | Hiin i ANl ZF B A 2% PR BIRTT S . RINGS
(fa#ktE, 48kV, 15min) No breakdown or | No breakdown and flashover for
DC voltage test flashover two samples
(Negative polarity, 48kV, 15min)

1.3 | L E(HET, 48kV, Imin) Al 5 E A 4% PR BIARE . RIN%
AC voltage test (wet, 48kV, Imin) No breakdown or No breakdown and flashover for

flashover two samples

L4 | RS iREe(20k V) pC | =10 <1.6
Partial discharge(20kV) (R BUE Sensitivity: 1.6)

L5 | oy B ARS8 (95~100°C, A7 B BRI 5 PRI T . RING
125kV, IEfRMEE 10 1K) No breakdown or No breakdown and flashover for
Impulse voltage test (95~1007C, flashover two samples
125kV, 10 impulses of each polarity)

L6 | A A R S E PR s Al 5 BRI 4% PIPFE BT . RING
(30kV. JNAEFAZE/D 8h, 95C~ No breakdown or No breakdown and flashover for
100CCE/ 2h, HREHED flashover two samples
3h, 3t 60 IKIEH)

Heating cycles test in air

(30kV. Heating cycle at least 8h,|
95 C ~100C at least 2h, natural
cooling at least 3h, total 60 heating
cycles)

L7 | BKREe(nAgEr =D 8h, Sk J82 56 10 N #4E 10N INFAEH 5 1L,
FaETE 95°C~100CZE/> 20, H 2N 10 heating cycles finished
SRYSHNZE /D 3h, 3L 10 IRIVEID) 10 heating cycles
Immersion test (The duration of shall be finished
heating cycle is at least 8h. During
heating  period ,  conductor
temperature is stabilized for at least
2h at 95°C~1007C, natural cooling
at least 3h, total 10 heating cycles)

1.8 | s i3 Partial discharge

L8.1 | R i3 (20kV, 95~100C) pC | <10 <1.6
Partial discharge(20kV, 95~100°C) (R Sensitivity: 1.6)

i CCRTHEETFSE L P RS EAER: F RS EAFEESR N NS AR,
Note: “P” means this item does meet the requirement, “F” means this item does not meet the requirement, “N” means this item does not require to
the verdict.
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Temperature of screen before
carrying out the 1* short-circuit test

Page 5 of 16
=ikl He g o1

ALS A GHD-24HWLS 3x400 kbl CT22-03939-2
Type and size Reference No.
Frs fer g H =K1 AR o a5 5 I E
No. Test  Items Unit Requirements Test Results Verdict
1.8.2 | JR 8RR B8 (20k V IR A IR ) pC | <10 <1.6 P

Partial discharge(20kV, ambient (REUE Sensitivity: 1.6)

temperature)

1.9 | phas e Rl (IR, 125kV, IE Avifi 7 BN 2% P FEmR AT . RN P
RS 10 1K) No breakdown or No breakdown and flashover for
Impulse voltage test (ambient flashover two samples
temperature, 125kV, 10 impulses of
each polarity)

110 | 353 RGOV, 15min) ik 4% ARG ERET. KNG | P
AC voltage test (30kV, 15min) No breakdown or No breakdown and flashover for
flashover two samples
L11 | %538 (4&#) Examination / FEA TR N
No abnormality on the sample
2 | 58FEF Sequence 1.2+1.3

2.1 | R ERY(S4KV, Smin) Rt 5k K% ReRka . RN P
AC voltage test (54kV, Smin) No breakdown or No breakdown and flashover

flashover

22 | Bt R Aniti ZFE N 45 FERAREF. RN P
(futktH:, 48kV, 15min) No breakdown or No breakdown and flashove
DC voltage test flashover
(Negative polarity, 48kV, 15min)

23 | mgAta e o n] Win s AR WA 4
(B, 5kA, 1s, 21K) No visible No visible deterioration
Thermal short-circuit test deterioration
(Screen, 5kA, 1s, two short-circuits)

2.3.1 | g B T AN A B3 AP | AR EREAEIST~1007C, P
Conductor heating before carrying 95°C~100C F 27> FrRFR2h
out the short-circuit test F5E 2h Conductor temperature is
The conductor shall | stabilized for 2h at 95°C~100C
be heated and
stabilized for at least|
2h at 95C~100°C
2.3.2 | #B— IR HKAEE / 5.08kA, 1.02s N
The 1% short-circuit test
F B I0 I B iR BE T |/ 82.5 N

i CRIEECRFSE X P REGRFEER F: RUARTHEEG N G RAERAE.
Note: “P” means this item does meet the requirement, “F” means this item does not meet the requirement, “N” means this item does not require to
the verdict,
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D= e He g
St GHD-24HWLS 3x400 il CT22-03939-2
Type and size Reference No.
a =) rr i A FALT PoARESR iRl IR E
No. Test  Items Unit Requirements Test Results Verdict
- F BRI SR B i e 1R € |/ 102.7 N
The highest temperature of screen
after carrying out the 1* short-circuit
test
23.3 | S KE AR / 5.12kA, 1.02s N
The 2™ short-circuit test
-~ 5B I T IR c |/ 82.6 N
Temperature of screen before
carrying out the 2™ short-circuit test
- JE % A )5 5 s e i B e |4 102.9 N
The highest temperature of screen
after carrying out the 2™ short-circuit
test
24 | FEAFEE RIS Fou] WA FE SR AT AT p
(&, 42.8kA, 3s, 21K) No visible No visible deterioration for the
Therélnal Shoi;‘%i&‘iitem ; deterioration sample
iy s s L (SR ambient
temperature: 13°C)
2.5 | JEREIF E RS Jon] WA B fm A AR 2
(185.3kA, Z/b 10ms, 1K) No visible No visible deterioration for the
Dl 3&2&;?:;; ShOiT'Ci"(;‘(')it tes(t) l deterioration sample
: , at least 10ms, One short- 2 .
E:ircuit) (M BEURE ambient
temperature: 13°C)
26 | rhi L ERR (ZiR, 125kV, IE Ay 57 A 2% FEfREZ . RINZ P
RS 10 1K) No breakdown or No breakdown and flashover
Impulse voltage test (ambient flashover
temperature, 125kV, 10 impulses of
each polarity)
27 | AU E RGOV, 15min) At N ReR kg, KDI% p
AC voltage test (30kV, 15min) No breakdown or No breakdown and flashover
flashover
2.8 | 46 (defE) Examination / B ESY N
No abnormality on the sample

e CHIBPPECATSE N P MUERMEENR: F BERATTEER: N G RAERE.
Note: “P” means this item does meet the requirement, “F” means this item does not meet the requirement, “N” means this item does not require to
the verdict.
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IE=SaiE HEES
Rl GHD-24HWLS 3400 WERS CT22-03939-2
Type and size Reference No.
= Kt B | HARER Rk R WIS
No. Test  Items Unit Requirements Test Results Verdict
3 | I&FER Sequence 1.5
3.1 | #hERAE ARG yliibu p
(BT B AT =1k Passed
(0.4£0.1)L/(h-m’) I 5.2 (4R
FIKHFE. No breakdown or
(1600+200)mS/m flashover
B JE: 15kV, Hf[E]: 1000h) No more than three
Salt fog test trippings
(Spray rate: (0.4:+0.1)L/(h-m’) No substantial
Spray water conductivity: damage
(1600+200)mS/m
Voltage: 15kV, time: 1000h)
3.2 | 5% (A7) Examination / B ERH N
No abnormality on the sample

Following oscillograms and photos about testing

e CRTEETSE G P TR SR, Fr RNSRATAER: N BHSRAERANE.
Note: “P” means this item does meet the requirement, “F” means this item does not meet the requirement, “N” means this item does not require to
the verdict.
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! A =
A5 GHD-24HWLS 3400 ERS CT22-03939-2
Type and size Reference No.

PEFA EE GA E RS E R A R IR I B CABEIRAD)

Annex A Oscﬂlogl ams of partlal dischar ges on the sample after heating cycles test (amblent tempelatme)

- ) e T . ]
mﬁh@ﬁ%lﬁﬁﬁfﬁiﬁﬁh’%ﬁ%‘ﬁ A2: ﬁgmlﬁlﬂﬁlé]:-u%EzOkV"Fﬁ%B)ﬂ%ﬁ%’ﬂEﬁi
The background noise during partial discharge test The oscillogram of partial discharge of red core at 20kV

on test loop 1 on test loop 1

iﬂ l‘

A3: R E%lﬁﬁ&zok\/?ﬁﬁﬂﬁk%ﬁ%% Ad: IR [ ER 1 G FE20KV T R H0 B R SG FEE
The oscillogram of partial discharge of yellow core at ~ The oscillogram of partial discharge of green core at 20kV
20kV on test loop 1 on test loop |
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T SRR

; GHD-24HWLS 3x400
Type and size

GRS

CT22-03939-2
Reference No.

iy
'jW‘l{l’a‘ﬁf-iﬁ.&ﬂww

e e -] Ti"_i'_'
AS: (REE B R 2 R i AROE IR T

The background noise during partial discharge test
on test loop 2

AT: R R BE2E I TE20kV T B B8 IR S B R
The oscillogram of partial discharge of yellow core at
20kV on test loop 2

L )|
|

A6: TRE B2 E20KV T Ja 0B L IR PR
The oscillogram of partial discharge of red core at 20kV
on test loop 2

R
el

- =D

A8: RIS EE24EETE20kV T B FE IR 50 E T
The oscillogram of partial discharge of green core at 20kV
on test loop 2
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JE=ReiE | g
skl ﬂ‘% GHD-24HWLS 3x400 HEHS CT22-03939-2
Type and size Reference No.
BtSRB 8 AT AR e 5 A it et ri a6 S il 52 v s B B H B (125K v, Ao ¥F+3% 1 22)
Annex B The values and oscillograms of impulse voltages test on samples after heating cycles voltage test (125kV,
+3% tolerance)
R 12°C, MHRHEE: 35%, KSEH: 103.5kPa
Ambient temperature:12°C, Relative humidity:35%, Atmosphere: 103.5kPa
kV
+ 124.85 | 124.42 | 124.55 | 125.17 | 124.56 | 124.83 | 125.09 | 124.70 | 124.96 | 124.90
— 126.24 | 126.27 | 125.45 | 125,77 | 125.06 | 125.56 | 125.62 | 125.89 | 125.39 | 126.03
— swesw @@ wwmm mmenk  ee
}kv 140.0 = ky 14007 c"!l
RN e ol \ T
Coreed N — T2=50.52us; 100.0] - T2=49.97us;
T E —— — 0.0 |
| ] N E \
60.0-] e 60.0-—
‘ m.n; \-‘;— - - - 40.0-2- 1 \-."
20,0 M“_‘; w03 —|— e
u.o-fll-tJ - m— n.u-;-J _—
20,07 l .................................... o e B T e e T AT ol
20,00 50.00 100.00 150.00 200.00 -20.00 $0.00 100.00 150.00 200.00
E-3:3 Hi¥
A V|
BLIEARPESS 12K B2:IEAR M 101K
The 1st positivity lightning impulse waveform The 10th positivity lightning impulse waveform
HBmE: - o E@Wﬁ;i& ee i HEEA: - Eﬁ#ﬁi& L2 B
|ky 2007 = | Ky 200 tH |
200 ——— f?aei ;;:50020'5, | 200 f_ﬂd“‘ Tz:a'].l:su's;
DY R — -m.n-; — 7’
-so.uf - -60.0]
00l A — -au.o-i—
-lou.uf - -100,0-}—
-lZO.UE m.oé -
1400 b e O L SN . HD.DE...| .................. A T
-20.00 50.00 100.00 150.00 200.00 -20.00 50.00 100,00 150,00 200.00
s S
Vi V|
B3: SRS 1 IR Ba: ftk M E 101k
The 1st negative lightning impulse waveform The 10th negative lightning impulse waveform
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UE=% 1k He g £
RS GHD-24HWLS 3x400 ki CT22-03939-2
Type and size Reference No.

MisC mERdaz (GRl0 iR E

Annex C The graphs of thermal short-circuit (screen) current

SETC b % HIR A E RIMLS.
Miac AR5 T (Test Report No)s 20220363 FA RS (No. of Oscillopam): 230206962 , .
- value of short-circuit
current:
I: 5.08kA
FrEEm][A]
| Duration time:
t: 1.02s
|
= 1 Siiies iiE FHea Fuey Stisa Wirs fre 1k i i |
Cl: 1K The 1*
kS _ S LA A RMLS.
MIQC AR (Tet Report No): 201203638 FREFNo of Oscillogram): 230206564

value of short-circuit

G

current:

I: 5.12kA
RRELE A
Duration time:
t: 1.02s

|

e FIaT] [ s

If

F
&
£

C2: #2YK The 2™
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RS FEE RERMS
Type and size GHD-24HWLS 3x400 Reference No. CT22-03939-2
fD: FEEAFERE (S1F) miiZ&E
Annex D The graphs of thermal short-circuit (conductor) current
2w | JL i FRIR A AU RMLS.
e A %1“%\4':#3”:4,\5 n”nf #’*i AR value of short-circuit
——% L current:
Us  eoviduy Lia 42 9kA
L2 ' Is: 44.6 kKA
o oo I e : Ic: 44.2 kA
- D AR e VS
1 F=A08A Duration time:
= mmj t:3.02s
" m‘*’é—'l\’fﬂk’ n'th AT AR
i Te= 44.2kA i
D1: 1K The I*
Z000R | J ER HIMA AUE RMLS.
. eonm RN AR value of short-circuit
2099 la=42.9kA current:
Ua 1.GhV!div.: Ia: 42 9kA
. Eé:X Ig: 44.6 kKA
- sanne s le: 44.1 kA
2004 | Fralnd e
W et Duration time:
z-mr: £:3.02s
o oo ST r'h‘fm%fd H" i
mm 6= 44.1KA

D2: 52K The 2™
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RS FuHHS
Type and size

GHD-24HWLS 3x400

wEms

So——
Reference No. CT22-03939

B3 B Ja BgahAe e F i il £

Annex E The graphs of dynamic short-circuit current

400kA
la  160kA/div

-400KA

oty L D

la= 187kA(Peak)

Peak value of short-circuit

2kV

Ua 800 Vidiv

-2kV

¥

current:
IA: 187 kA
Ip: 184 kA

400KA
Ib  160kA/div

-400kA

Loyl

Ic: 181 kA

RIS ]

Duration time:

2kV
Ub 800 V/div

-2kV

L TN

Ib= 184KA(Peak)

t:39.2ms

400kA

Ic  180kA/dIv

-400kA

2kV

Uc 800 V/div

-2kV

(Y. 2 )

lc= 181kA(Peak)

2kV
Uca 800 V/div

=2kV

TR S

(RS X

T
-60ms

T T T T T
-20ms 0s 20ms 40ms 60ms

Bolms 10tllms

" 140ms

El: %6 Mg ahFasE iR #h 28 B The graphs of dynamic short-circuit current
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U2 E2HE He g
i ﬂ% GHD-24HWLS 3x400 WEHS CT22-03939-2
Type and size Reference No.
By SRF 4 sh AR e w505 B it el v S 6 S R 32 I (B R SRR BI(125k Y, SRHFE3%IR %)
Annex F The values and oscillograms of impulse voltages test on samples after thermal and dynamic short-circuit
test (125kV, £3% tolerance)
RE: 11°C, HMBE: 42%, KSEH: 103.3kPa
Ambient temperature: 1 1°C, Relative humidity: 42%, Atmosphere: 103.3kPa
kv
+ 124,48 | 125.22 | 124,78 | 12493 | 124.86 | 124.63 | 124.63 | 125.04 | 125.17 | 124.83
— 125.68 | 125.83 | 125.51 | 125,55 | 126,13 | 125.15 | 125.78 | 125.46 | 125.84 | 125.42
uﬁrﬁa: | LA @ '“"__ HBE:  mueam e
kv 1400 tH | | Ky 1400+ c"ll I
100.3: T2=50.37us; IDO.CI-: - T2=50.30us;
80.0° N L med N
0.0 \ : so.u—; i
4u.s§ o { 40.0-;- — L\
2.0 k“'r-u- mod——— e —
0.0 mend— 0.0 Jrusal
2111 = S PR PR P l.“‘ B~ X1 &= (U AR RN A, —
-20.00 50.00 100.00 150,00 200.00 -20.00 $0.00 100.00 150,00 200.00
-1 #iE
4 A
FLIERRES 1K F2:IEAR 8101k
The Ist positivity lightning impulse waveform The 10th positivity lightning impulse waveform
e Bk e i RAAE: LTS TR
v 2ot ' K 200
200 et 12-49.9708; 2003— 12=49.8605;
-'NJ.GE "”— — -{B.Oz “"r,—‘.w
-60.0 60,0 —
-ao.ci f 800 7 /
10004 |- -100.0
-m.u-f — 1 -120.0]
14003 bevne b v e, o 14007 buverneens T b
-20.00 50.00 100.00 150.00  200.00 -20.00 50,00 100.00 150,00 200.00
i B
Y/ &
F3: SR E58 11k Fa: SR 3103k
The 1st negative lightning impulse waveform The 10th negative lightning impulse waveform
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TS FIHA%
Type and size

GHD-24HWLS 3x400

W ms

Reference No.

CT22-03939-2

G ARG A
Annex G Photos about testing

G1: F£ b4 The appearance of the sample

G2: B B RER A AT i e 16
Partial discharge test and AC voltage test on the sample

G3: hifi FEIREE Impulse voltage test
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TSR
Type and size

GHD-24HWLS 3x400

MEHT

CT22-03939-2
Reference No.

el A58 A5 AU4RIH Annex H Identification of test cable

Cable marking

WE B EUVUU,,)
Rated voltage 1220CH) Y
P =i
4EH Core number Three-core
Construction et | AW I
Screened Individually screened
ot i
Material Copper
JER ZERERS
S Shape Stranded compacted circular
Conductor A ‘ 400mm?
Cross-sectional area
Ahit
Overall diameter 22 o
puE R e
Material XLPE
% JEE
Insulation Thickness 33001
sz 5
Overall diameter S0
a2 JF i 55
Thickness of insulation screen QAo
ALEZ I p e B o G
B Strippability for insulation screen Strippable
Screen H iz R AME 26.6mm
Overall diameter of insulation screen ’
B il B
Metallic screen Copper tape
L BERIRR R W E
Armour Construction and Material Two steel tapes
oE BRI
AP Material PVC
Oversheath R
Overall diameter 26,2010
R A VAR

YIV22-12/20 3x400
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Test Report o
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Y A ~ '” ‘\/
RN & 12/20k V¥ 4 HH A 3k (% - h f
Name of sample 12/20kV cold shrinkable straight joint Lo, P
N _'\_\\4
(= I CO GHD-24JTLS - \:
Type of sample
5 % ¥ Bk A IR
Consigner ZGHD ELECTRIC CO., LTD.
_‘ﬁt \ X I\ J.\'\ ,{ ‘,- ’/\ \\ it'iﬁ & F \
{ & o Iyﬁe test
S 7 7 ".-;:f .i/‘ l l; ". . '7 = - \‘: 1 ““!
% | % ",I:Zf‘_-;f' ]\4 ; ‘ 7-5,' A ( /
\\ f _‘: _I‘ V 7\7,.’;”'.:” ’}:)_.f \ I, -*.‘\ U_ i) ), m W“ f

,EIEI i ) HQﬁ}EI}E’\_J

SHANGHAI NATIONAL CENTER OF TESTING AND INSPECTION
FOR ELECTRIC CABLE AND WIRE CO., LTD

(5] < R 246 FE 4[5 =B AR B A Hp s

CHINA NATIONAL CENTRE OF TESTING AND INSPECTION
FOR ELECTRIC CABLE AND WIRE

el EiErhEIIKERER888S 4R : 200444

@ Efﬁﬁiﬂ“ F2i% : 021-65493333 {&E : 021-65490171

EBFlPFE : ewec@ticw.com.cn
IBEENIR, © www.ticw.com.cn
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Shanghai National Center of Testing and Inspection for Electric Cable and Wire Co.,Ltd

China National Centre of Testing and Inspection for Electric Cable and Wire
Test  Report
Hole HE 1M

Page 1 of 16
AR iCE N, R H T
Kind of test Type Test Reference No. ClEa-00909:3
AR 12/20k V¥4 vkl 45:k
Name of sample | 12/20kV cold shrinkable straight joint
[1] 2L el
BEM *% GHD-24JTLS 3x400 R il 151 2022-11-14 ~ 2023-02-07
Type and Size Date of test
% W | MKHESERAF
5 Name |[ZGHD ELECTRIC CO.,LTD.
| 2 [ B | R R R BB R G
. S | Address | Yueshang Pioneer Park, Yueqing Bay Port Area, Yueging City, Zhejiang Province
Q EE\ = i 2
H5 e . B S n
Tel. 13764387888 PC. 325600 Unit No. 700993
| B R AIKRAERAT
#| & | Name |ZGHD ELECTRIC CO.,.LTD.
pe| B [ B | WAL SR O i B
i< g Address | Yueshang Pioneer Park, Yueqing Bay Port Area, Yueqing City, Zhejiang Province
2 o = o AR 4 1
fr) = | ST 3764387888 MBEARES | 355600 BT | 700993
Tel. P.C. Unit No.
2 BURE | g Ikt EL
e Supplied by Sample state at L 2022-10-26
Delivering mode S o Normal Receiving date
consignel receiving , -
KWK TN VN
Test standard / W -'%’2 ' -See pagez , 7
FI5E IR /7 , A
i~ 1% £ _
Verdict standard é {chp G \’L%ZJ‘ See page 2 Bi \
FESLIEAT T GB/T 12706. *—2020%[1U5C 60502-4 20|0ﬁ¢&3}2tﬂ’}¢mﬁlﬁ H1= @J;,‘é’“hfﬂu R
Kz 4 GB/T 12706.4—2020 ﬂlEC 605024 2010ffﬂﬁ%<:ku \ AN LT
Coné:lllsion All items for the sample have been gauled' out according, to GB/T ]2706 4—2020 and IEC
60502-4:2010, and the sample is qualified for the requirements ‘of GB/T 12706.4—2020 and IEC
60502-4:2010.
1. g e RIS M R A A RIS AR TEAMUMHA TS P, A EH Ly LR 4 B A B BT
FHIRAT (CMAY BT 155 /9180008221885 AL Hu A Ee L ik 38 D FT BRAT) (CMABHRIAZIE TS
£ 49220008349257) , H B REET H 7E A 0 iR G I — L #ETiT#%i X 7 85 10005 77 /% - Thermal short-circuit
test and dynamic short-circuit test are not accredited and are subcontract items. The subcontractor is Shanghai
& v Testing & Inspection Institute for Electrical Equipment Co., Ltd. (CMA Certificate No. 180008221885) and
N Shanghai Electric Power Transmission & Distribution Testmg Centre Co., Ltd. (CMA Certificate No.
ote 220008349257). The other test items have been carried out at our test base No. 1000, Jungong Road, Yangpu district,
Shanghai.
2. BERATRAR S MUK I ZEIE /iR k. The name and type and size of the sample are provided by consigner.
3. mgAdE IR OREL SkA, 1s, 200 IREEESRLZHE TR,
The requirements of thermal short-circuit test(screen, SkA, 1s, two short-circuits)is provided by consigner.
W E 1R 2%
* & He Jinhong H A% Wang Ziqiang it HE Li Chuang

Tested by jj%\lz/ /E é 4 Checked by :;/ 5 %,%7 Approved by E )\ ’%\

F 39

Date 7/07/3,02‘ Dg Date )r.))/}‘ 0}\0% Date 9.%)%‘ ).\ g

B H
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] = r\E - M- =
RS M GHD-24ITLS  3x400 b CT22-03939-3
Type and size Reference No.
WK 4R
Test standard:

1. GB/T 12706.4—2020 % BUIE 1kV(Uy=1.2kV)EBI35kV(U,, =40.5kV)Fr B4 Lk 2 B 24iioy: BUE
LR 6KV (U, =7.2kV) B35k V(U,, =40.5k V) L 77 UG R 06 B3k

Power cables with extruded insulation and their accessories for rated voltages from 1kV(U,, =1.2kV) up to 35kV (U
=40.5kV) —Part 4: Test requirements on accessories for cables with rated voltages from 6kV(U,, =7.2kV) up to 35kV
(Un =40.5kV)

2. IEC 60502-4:2010 %5 HJE 1kV(U,, =1.2kV)FI30kV (U, =36kV ) L4085 L/ AL S I 2543800 A0 L L
6kV(Un =7.2kV)EI130kV (U, =36kV) s AL 138 2R

Power cables with extruded insulation and their accessories for rated voltages from 1 kV (U, = 1.2 kV) up to 30 kV

(U, = 36 kV) —Part 4: Test requirements on accessories for cables with rated voltages from 6 kV (U = 7.2 kV) up to
30 kV (U, =36kV)

H oE K

Verdict standard:

1. GB/T 12706.4—2020 %52 HJE 1KV(Un=1.2kV)EI35kV(U,, =40.5kV) e 440 11 il K Wt 5848855 W€
HLJE 6k V(U =7.2kV) B35k V(U,, =40.5kV) H 7 B4 B0 2 3R

Power cables with extruded insulation and their accessories for rated voltages from 1kV(U,, =1.2kV) up to 35kV (U,
=40.5kV) —Part 4: Test requirements on accessories for cables with rated voltages from 6kV(U, =7.2kV) up to 35kV
(U, =40.5kV) _

2. IEC 60502-4:2010 58 FLE 1kV(U,, =1.2kV)FI30kV(U,, =36k V)t gg ey Jy e i BBt S849B 5y #iE ik
6kV(U,, =7.2kV)EI30kV (U, =36kV) 1 /1 AL A1k 36 SR

Power cables with extruded insulation and their accessories for rated voltages from 1 kV (U, = 1.2 kV) up to 30 kV

(U, = 36 kV) —Part 4: Test requirements on accessories for cables with rated voltages from 6 kV (U = 7.2 kV) up to
30 kV (U, =36 kV)
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WA i S
5% EJ% GHD-24JTLS 3%400 WEwS CT22-03939-3
Type and size Reference No.

1. FEffiiA Sample description
ARIGHFFHA R E B, BANTF

Tests are carried out on two test loops, and details as follows:
1.1 AL EI &1 Test loop 1

I BB RS — B 1220kVR e R AL (— BIRAE ), — B 1220kVIRgs 1 Sk, —E12/20kVIR G
PSRRI — R =B I0KR R RS, RARIR S A YIV22-12/20 3x400,

The test loop | comprises one 12/20kV cold shrinkable straight joint (one test sample), one 12/20kV cold
shrinkable outdoor termination, one 12/20kV cold shrinkable indoor termination and a 10m three cores power cable.
Type and size of the cable is YIV22-12/20 3x400.

1.2 5% [E#%2 Test loop 2
RIS (—EMRES) .

Assemblied same as test loop 1 (one test sample).

2. RIGFER Test sequences
2. 15565 8] % 1 ARG ] BR 2142 GB/T 12706.4-—2020H 2340 5 4k 1R U6 A2 /72, LITEC 60502-4:2010 ZR6HE Y
IR F2. 13 TiRE8 .

Test loop 1 and test loop 2 are tested according to test sequence 2.1 of joint given in table 3 of GB/T 12706.4—2020
and test sequence 2.1 given in table 6 of IEC 60502-4:2010.

2.2 R4S A1 ER 1 5E ORISR P2 15, FHEGB/T 12706.4—2020 3330 5E 1R 56 45 57 2.2F12 3 F1IEC 60502-
4:2010 6 E HIRIGFE 2. 2712337 1R 56 .

Test loop 1 is tested according to test sequence 2.2 and 2.3 of joint given in table 3 of GB/T 12706.4—2020 and
test sequence 2.2 and 2.3 of joint given in table 6 of IEC 60502-4:2010 after completing test sequence 2.1 of joint .

2.3 WM H el el MELRERT", REREELUTE-HR:

The “no abnormality” in test result of examination in test item means the any of following phenomena shall not
appear after testing:

(1) HRYA/ S M EE B AL cracking in the filling media and/or tape or tube components;
(1) FEHEERRAE 7 F HEEIIEIEIE; a moisture path across a primary seal;
(TIT JEg /el iR AR, il 3500 S B HIAaA

corrosion and/or tracking and/or erosion which would, in time, lead to failure of the accessory;

(IV) 1R 4a 2544 %181 . leakage of any insulating material.
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|J = n Til He g
Lk ﬂﬁ% GHD-24JTLS 3x400 WEHS CT22-03939-3
Type and size Reference No.
s e 5 DA HORESR RIEEPS A TH T 5
No. Test  Items Unit Requirements Test Results Verdict
1| 56 F2F Sequence 2.1
L1 | 22 Rt (54kV, Smin) A5 BIARE R R g P
AC voltage test (54kV, Smin) No breakdown No breakdown for two samples
L2 | B Eikls A% PR R BIR TS P
(fatktE, 48kV, 15min) No breakdown No breakdown r for two samples
DC voltage test
(Negative polarity, 48kV, 15min)
L3 | JRfB 3620k V) pC | <10 <16 p
Partial discharge(20kV) (RBUE Sensitivity: 1.6)
L4 | phf i R34 (95~100°C, Ak PRI AR 5 p
125kV, EHAHEMES 10 1K) No breakdown No breakdown for two samples
Impulse voltage test (95~1007C,
125kV, 10 impulses of each polarity)
1.5 | 25 E i A A e P AR AR T P
(30kV. INIIEFHZED 8h, 95C~ No breakdown No breakdown for two samples
100C &> 2h, BAR®AMED
3h, 3% 30 RIATEI)
Heating cycles test in air
(30kV. Heating cycle at least 8h,
95°C ~ 100°C at least 2h, natural
cooling at least 3h, total 30 heating
cycles)
1.6 | K R S R Fh 105 A% AR T T P

(30kV. fn#AfEME/> 8h, 95C~
100CE /> 2h, HRABHE D
3h, 3£ 30 PEL. PlEHEELE
RBRK, KR L 1m,

Brhja gk 100mm &b, FEHSLE
F 5omm THIEIR, IR A
BRSNS A B AR, )

Heating cycles test under water
(30kV. Heating cycle at least 8h,
95°C~100°C at least 2h, natural
cooling at least 3h, total 30 heating
cycles. While the straight joints were
immersed in water, the height of the
water was 1m above the test object.

No breakdown

No breakdown for two samples

i CBINEEH S S N P MMERTEER, T RUERTHEER, N g R RRAE.
Note: “P” means this item does meet the requirement, “F” means this item does not meet the requirement, “N” means this item does not require to
the verdict.
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AUR=FSIEd s
B GHD-24JTLS 3400 WERS CT22-03939-3
Type and size Reference No.
5 o H L BOARESR RIIEEP T
No. Test  Items Unit Requirements Test Results Verdict
Expose the cores of the cable at the
entry to the accessory by removing
an annulus of the oversheath,
together with any bedding or filling
material for a distance of 50 mm,
at a point which will be within the
water and between 100mm from the
exterior of the joint.)
17 | s iR3E Partial discharge
L7.1 | Ja&iiiki20kV, 95~100°C) pC | <10 <1.6 P
Partial discharge(20kV, 95~100°C) (R BLE Sensitivity: 1.6)
1.7.2 | RBHCERIBQOY, FFEHRR) | pC [<I0 <1.6 P
Partial discharge(20kV, ambient (R Sensitivity: 1.6)
temperature)
L8 | phily i R (Fif, 125k, IE A% PR R 5 p
TR 10 1K) No breakdown No breakdown for two samples
Impulse voltage test (ambient
temperature, 125kV, 10 impulses of
each polarity)
1.9 | A2 i iRE6(30kV,  15min) PN [T e S P
AC voltage test (30kV, 15min) No breakdown No breakdown for two samples
110 | #4368 (R %) / FERMERE N
Examination No abnormality on the sample
2 | RFEF Sequence 2.2+2.3
2.1 | 22 RIS (54kV, Smin) il FEm AR % P
AC voltage test (54kV, 5min) No breakdown No breakdown for the sample
2.2 | Eifi R Al BT F P
(atktE, 48kV, 15min) No breakdown No breakdown for the sample
DC voltage test
(Negative polarity, 48kV, 15min)
23 | R AR e RS T Al WARAs T A AR % p
(5, SkA, Is, 21K) No visible No visible deterioration
Thermal short-circuit test deterioration

(Screen, SkA, 1s, two short-circuits)

e CBULEETRFSE X P RNARIT AR,
Note: “P” means this item does meet the requirement, “F” means this item does not meet the requirement, “N” means this item does not require to
the verdict.

F: Bl RTRHEER N TR ERAE .
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L,:g e I A= 4ps 1

i GHD-24JTLS 3x400 i CT22-03939-3
Type and size Reference No.
s ioalBRE| HAfr BOARER o A5 R IG5

No. Test  Items Unit Requirements Test Results Verdict

2.3.1 | FLERRAGS AT S A0 BIX SUEINMIEE | SRRERETEISC~1007C,
Conductor heating before carrying 95°C~100°C F &> F{RFF2h
out the short-circuit test F&52 2h Conductor temperature is
The conductor shall | stabilized for 2h at 95C~100C
be heated and
stabilized for at least
2h at 95°C~100C
23.2 | H— WK EEIAES / 5.08kA, 1.02s
The 1* short-circuit test
e B R D A B AL BE T |/ 82.5
Temperature of screen before
carrying out the 1% short-circuit test
-~ B i B A e U T |/ 102.7
The highest temperature of screen
after carrying out the 1* short-circuit
test
233 | 8 RE IR / 5.12kA, 1.02s
The 2™ short-circuit test
- B B0 O R AL L T |/ 82.6
Temperature of screen before
carrying out the 2™ short-circuit test
-~ FEL R TR fe B Al L T |/ 102.9
The highest temperature of screen
after carrying out the 2" short-circuit
test

24 | WA E RIS JowT ARG FE R WA {5
(51k, 42.8kA, 3s, 2iK) No visible No visible deterioration for the
Thermal short-circuit test deterioration sample
(conductor,42.8kA, 3s, two short- (A EEIEE ambient
circuits) temperature: 13°C)

2.5 | rEEgEhia e iR 7o Al Wasi FEAh AR WA
(185.3kA, Z/b 10ms, 1K) No visible No visible deterioration for the
Dynamic short-circuit test deterioration sample
(185.3kA, at least 10ms, One short- (M B5IRE ambient
cireuit) temperature: 13°C)

e CRINEECSE N P RNSERTEENR: F RNSRAEESR: N RIS REATERAE.

Note: “P” means this item does meet the requirement, “F” means this item does not meet the requirement, “N” means this item does not require to

the verdict.

‘f' W ""‘

FEWAN"Y
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B57 ﬂj\% GHD-24JTLS 3x400 WS CT22-03939-3
Type and size Reference No.
FFs i A XA BORER For 5 1 AT
No. Test Items Unit Requirements Test Results Verdict
2.6 | phiky B RS (IR, 125kV, IE i R AR S P
RS 10 1K) No breakdown No breakdown for the sample
Impulse voltage test (ambient
temperature, 125kV, 10 impulses of
each polarity)
2.7 | i R R (30k Y, 15min) y N B R p
AC voltage test (30kV, 15min) No breakdown No breakdown for the sample
2.8 | f538 (K5#) Examination / ESTY W N

LT s B AR A

No abnormality on the sample

Following oscillograms and photos about testing

A CMIREETHSE L P RIHARGAESR F NSRS EER N NG REAERME.
Note: “P” means this item does meet the requirement, “F”” means this item does not meet the requirement, “N” means this item does not require to
the verdict.
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1 1| ¥ =%
nSa ﬂ;‘% GHD-24JTLS 3x400 WEHS C122-03939-3
Type and size Reference No.

B SA B AR R RS B GREEIR D)
Annex A Oscillograms of partial discharges on the sample after heating cycles test (ambient temperature)

g
b

D GEE )

Al: G BB RO R R A2: IRE8 (5] BR 1 ZLESTE 20KV T = B30 1R 56 B %

The background noise during partial discharge test The oscillogram of partial discharge of red core at 20kV
on test loop 1 on test loop 1

A3: PRI6EIES 13 EE206V T R BB Ha 08 I Ad: RE F IR 1 SGE0FE20kV T R AR R L6
The oscillogram of partial discharge of yellow core at The oscillogram of partial discharge of green core at 20kV
20kV on test loop 1 on test loop |
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iyl &
B5A ﬂ;?g GHD-24JTLS 3x400 WERS CT22-03939-3
Type and size Reference No.

LAl
1 w“m"*?""*‘ﬂ*b‘:vi'

AS: RG2S AR T R A6: RIS FIHE2 40 TE20kV T R L ik 56 B 7
The background noise during partial discharge test The oscillogram of partial discharge of red core at 20kV
on test loop 2 on test loop 2

A
Wi

e

1

Wi

JR

AT7: R5G BB 2 ESTE20kV T R AR LA B R A8: RIS E FE24RFE20k VT SR H I8 L AL
The oscillogram of partial discharge of yellow core at The oscillogram of partial discharge of green core at 20kV
20kV on test loop 2 on test loop 2
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TR 2 Hogpa
i ﬂj‘% GHD-24JTLS 3x400 MRS CT22-03939-3
Type and size Reference No.
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Annex B The values and oscillograms of impulse voltages test on samples after heating cycles voltage test (125kV,
+3% tolerance)

WRE: 12°C, MHXHRE: 35%, KSEH: 103.5kPa
Ambient temperature:12°C, Relative humidity:35%, Atmosphere: 103.5kPa
kV

-} 124.85 | 124.42 | 124.55 | 125.17 | 124.56 | 124.83 | 125.09 | 124.70 | 124.96 | 124.90
— 126.24 | 126.27 | 125.45 | 125.77 | 125.06 | 125.56 | 125.62 | 125.89 | 125.39 | 126.03
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Annex C The graphs of thermal short-circuit (screen) current
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Annex D The graphs of thermal short-circuit (conductor) current
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Annex E The graphs of dynamic short-circuit current
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Annex F The values and oscillograms of impulse voltages test on samples after thermal and dynamic short-circuit test

(125kV, +3% tolerance)

BE: 11°C, MHHBE.

42%, KSUEJ1: 103.3kPa
Ambient temperature:11°C, Relative humidity: 42%, Atmosphere: 103.3kPa

kV
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Annex G Photos about testing

G1: B #M The appearance of the sample

G3: phik HE S Impulse voltage test

G2: ¥R AT R RS A ST A I R
Partial discharge test and AC voltage test on the sample
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Type and size

GHD-24JTLS 3x400

it

CT22-03939-3
Reference No.

Bt 3eH A58 45 1945 1R Annex H Identification of test cable

i B EU/U(U,,)
Rated voltage ety
Ea il Core number Three-core
Construction BiflceE ) 43 AH B
Screened Individually screened
E i
Material Copper
JEAR ZEEFRES
FAA Shape Stranded compacted circular
Conductor #_m . 400mm?
Cross-sectional area
AME
Overall diameter #mss
e LI s
Material XLPE
Y% R
Insulation Thickness 3.3t
sz
Overall diameter S2min
a2 B i B S
Thickness of insulation screen 0 oo
46 25 B i 5 BT B GRS
Bl Strippability for insulation screen Strippable
Screen a2 R M 36.6mm
Overall diameter of insulation screen '
£ el vir BT
Metallic screen Copper tape
FEAE: AP b WZH T
Armour Construction and Material Two steel tapes
ups RE I
ShdpaE, Material PVC
Oversheath Y
Overall diameter RO:2r0n
iy e
e dipr: YIV22-12/20 3x400
Cable marking




