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Client ANHUI CHARDON ELECTRIC i tant ANHUI CHARDON
1en anutacturcr ELECTRIC LTD.
Object Type 17-CSCJ 1X 185
Sampling procedure Serial No. EETC08-22/01/03-006

Test Category Type Tests Date 2022.01.18~2022.05.10
1. GB/T 12706.4—2020 Power cables with extruded insulation and their accessories for
rated voltages from 1 kV (Ux=1.2 kV) up to 35 kV (Un=40.5 kV) — Part 4: Test
requirements on accessories for cables with rated voltages from 6 kV (Un=7.2 kV)up to

_ 35kV (Un=40.5 kV)

Requirements 2. I[EC 60502-4:2010 Power cables with extruded insulation and their accessories for
rated voltages from 1 kV(Un =1.2 kV)up to 30 kV (Un=36 kV) - Part 4: Test requirements
on accessories for cables with rated voltages from 6 kV (Un=7.2 kV) up to
30kV (Un =36 kV)

Nt
»‘?\\ @
N4
According to GB/T 12706.4 —2020 an IE&%%Q%] 0, #pe tests were performed on
-t 2. ;
e 8.7/15(17.5)kV cold shrinkable straig (!'mtgj wih were provided by ANHUI
onclusion
CHARDON ELECTRIC LTD.. All the results were in accordance with the requirements.
Not In the event of any difference in meanings, the Chinese report shall take priority over the
(011

English version.

Tested by: Xl

6&\5% LT &

Checked by: kff; %ﬁ% Verified by: {5t W

Approved by: [& . B lﬂg‘)‘ﬂﬁ Date of issue: 2022-05-30
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Test Results
No. Item Requirements Results Evaluation
1 Sequence 2.1 / / /
No breakdown occurred on the
No breakdown shall occur e
1.1 AC voltage test £39 KV for S mi combination samples at 39 kV for passed
a or 5 min
5 min
No breakdown occurred on the
No breakdown shall occur i
1:2 DC voltage test ; combination samples at 35 kV for passed
at 35 kV for 15 min :
15 min
Phase 1 2 3 4
Partial discharge : : Yoltage 15 15 | 15 | 15
: The magnitude of the discharge (kV)
test at ambient Sensitivit passed
1.3 at 15 kV shall not exceed 10 pC | "SIV 1 52 198128 | 2.8
temperature (18] : :
Discharge | No detectable discharge
(pC) exceeding the sensitivity
No breakdown occurred on the
Impulse voltage | No breakdown shall occur at 10 combination samples at 10
1.4 test at positive and 10 negative positive and 10 negative impulses passed
95 °C~100 °C impulses of 95 kV of 95 kV
(See Appendix C.1)
NG braab e e No breakdown occurred on the
S 0l T Ak anda0 combination samples during 30
Heating cycle i L e, cycles in air and 30 cycles under
1.5 cycles under water at the passed
voltage test g 3 water at the conductor
conductor temperature of 95C G :
t0 100°C and 22 kV temperature of 95°C to 100C
and 22 kV
Phase 1 2 3 4
Partial discharge : ; Yollage 15 15 | 15 | 15
The magnitude of the discharge kV)
o i £ 15 kV shall not exceed 10 pC | Sensitivity o
a shall not ex
95°C~100C exceed 10 p s 200 |'2a7 28 {08
Discharge | No detectable discharge
®C) exceeding the sensitivity
Phase 1 2 3 4
Partial discharge j ; Yollags {5 5lii8 11801013
; The magnitude of the discharge V)
157 test at ambient R passed
at 15 kV shall not exceed 10 pC | Semsitivity | ., | 55 1 35|39
temperature (pC) g i : :
Discharge | No detectable discharge
C) exceeding the sensitivity
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No. Item Requirements Results Evaluation
No breakdown shall occur at 10 | N0 breakdown occurred on the
Impulse voltage i : combination samples at 10
1.8 positive and 10 negative 7 s passed
test : positive and 10 negative impulses
impulses of 95 kV of 95 kV (See Appendix C.2)
No breakdown shall occur NO l?rea.kdown occurred on the
1.9 AC voltage test i combination samples at 22 kV for passed
at 22 kV for 15 min 15 mi
min
It is advised that the accessory is
examined for signs of any of the ( 1) No cracking in the filling
following: media and tape or tube
(i) cracking in the filling components;
media and/or tape or tube (ii) No moisture path across a
1.10 Examination & cc-omp Opents; primary seal; passed
(1i) a moisture path across a i g
! : (iii) No evident corrosion,
primary seal; ; :
(iil) corrosion and/or tracking tracking and erosion;
and/or erosion; (iv) No leakage of an insulating
(iv) leakage of an insulating material.
material.
Sequence 2.2 and
2 / / /
2.3
No breakdown shall occur No l;.;rea.kdown occurred on the
2.1 AC voltage test : combination samples at 39 kV for passed
at 39 kV for 5 min 5 mi
min
No breakdown occurred on the
No breakdown shall occur FT0N
2.2 DC voltage test _ combination samples at 35 kV for passed
at 35 kV for 15 min ;
15 min
e : No visible deterioration at
Al T No visible deterioration at 3.010 kA, 1.04 s and o
; e 3.0 kA, 15, twice 3.022KA, 1.04 s P
(See Appendix C.4)
Th | No visible deterioration at
24 T rt—c(izll:::;ilt s No visible deterioration at 24,16 kA, 2.04s and el
- 23.7KA, 2 s, twice 24.25 kA, 2.04s E
(conductor) 2
(See Appendix C.5)
. i S No visible deterioration at
25 Dynamic No visible deterioration at 84.95 kA, 87 ms passed

short-circuit test

83.9 kA, not less than 10 ms

(See Appendix C.6)
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No. Item Requirements Results Evaluation
No breakdown shall occur at 10 | No breakdown occurred on the
Impulse voltage o : combination samples at 10
2.6 positive and 10 negative o AT passed
test : positive and 10 negative impulses
impulses of 95 kV of 95 kV (See Appendix C.3)
No breakdown shall occur No Prealkdown occurred on the
247 AC voltage test DIV RS i combination samples at 22 kV for passed
at 22 kV for 15 min 15 mis
It is advised that the accessory is
examined for signs of any of the ) { :
1 el g : d ( 1) No cracking in the filling
ollowing:
; N 5 : media and tape or tube
(1) cracking in the filling i
components;
media and/or tape or tube Ve : 5
: (ii) No moisture path across a
components; !
2.8 Examination & : P 2 primary seal; passed
(i1) a moisture path across a : ;
; | (iii) No evident corrosion,
rimary seal; : ;
: : - ; tracking and erosion;
(iil) corrosion and/or tracking : : :
oo (iv) No leakage of an insulating
and/or er p
material.
(iv) leakage of an insulating
material. !
Content

1. Sequence 2.1 in Table 2 of GB/T 12706.4—2020

1.1 AC voltage test
No breakdown occurred at 39 kV for 5 min.
Result: Passed.

1.2 DC voltage test
No breakdown occurred at 35 kV for 15 min.
Result: Passed.

1.3 Partial discharge test at ambient temperature

The test voltage was raised gradually to and held at 18 kV for 10 s and then slowly reduced to 15 kV.

Requirements Result
Phase Sensitivity (pC) Discharge (pC)
15kV, the magnitude of the 1 2.8 1.4
discharge shall not exceed 2 2.8 1.4
10 pC 3 2.8 1.4
4 2.8 1.4

Result: Passed.
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1.4 Impulse voltage test at 95 ‘C~100 'C
The conductor of the cable was heated and stabilized for at least 2 h at a temperature of 95 C~100 C.
No breakdown occurred at 10 positive and 10 negative impulses of 95 kV.
Result: Passed.

1.5 Heating cycle voltage test
Each heating cycle in air was at least 8 h duration with at least 2 h at a steady temperaturc of 5 C to
10 ‘C above the maximum cable conductor temperature in normal operation, followed by at least 3 h of
natural cooling to within 10 ‘C of ambient temperature. No breakdown occurred during 30 cycles in air
and 30 cycles under water at the conductor temperature of 95°C to 100°C and 22 kV.
Result: Passed.

1.6 Partial discharge test at 95 ‘C~100 °C
The test voltage was raised gradually to and held at 18 kV for 10 s and then slowly reduced to 15 kV. The

conductor temperature was 95°C to 100°C during the test.

Requirements Result
Phase Sensitivity (pC) Discharge (pC)
15kV, the magnitude of the 1 2.2 1.1
discharge shall not exceed 2 2.2 1.1
10 pC 3 2.8 1.4
4 2.8 1.4

Result: Passed.

1.7 Partial discharge test at ambient temperature
The test voltage was raised gradually to and held at 18 kV for 10 s and then slowly reduced to 15 kV.

Requirements Result
Phase Sensitivity (pC) Discharge (pC)
15kV, the magnitude of the 1 32 1.6
discharge shall not exceed 2 32 1.6
10 pC 3 3.0 1.5
4 3.0 1.5

Result: Passed.

1.8 Impulse voltage test
No breakdown occurred at 10 positive and 10 negative impulses of 95 kV.
Result: Passed.

1.9 AC voltage test
No breakdown occurred at 22 kV for 15 min.
Result: Passed.

1.10 Examination
It is advised that the accessory is examined for signs of any of the following:( i ) cracking in the filling
media and/or tape or tube components;( ii ) a moisture path across a primary seal;( iii) corrosion and/or
tracking and/or erosion;(iv) leakage of an insulating material.
Result: Passed.

‘L IMMR I
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2. Sequence 2.2 and 2.3 in Table 2 of GB/T 12706.4—2020

2.1 AC voltage test
No breakdown occurred at 39 kV for 5 min.
Result: Passed.

2.2 DC voltage test
No breakdown occurred at 35 kV for 15 min.
Result: Passed.

2.3 Thermal short-circuit test (screen)
At the beginning of the test, the cable conductor was heated to reach a steady temperature of 5 C to
10 °C above the maximum cable conductor temperature in normal operation and shall last for at least 2 h.
Then two short-circuits were applied to the screen. The short-circuit current and duration time was
specified as the agreement between manufacturer and user according to the actual short-circuit condition of
the power grid. Between the two short-circuits, the test loop was allowed to cool to a temperature less than
10 °C above its temperature prior to the first short-circuit. There was no visible deterioration on the

samples.
Ambient temperature: 15.0°C
Requirements Result
No visible deterioration at No visible deterioration at 3.010 kA, 1.04 s and
3.0kA, 1 s, twice 3.022kA, 1.04 s (See Appendix C.4)

Result: Passed.

2.4 Thermal short-circuit test (conductor)
Two short-circuits were applied using AC to raise the conductor temperature to the maximum permissible
short-circuit temperature(250°C) of the cable within 5 s. Between the two short-circuits, the test loop was
allowed to cool to a temperature less than 10 ‘C  above its temperature prior to the first short-circuit.
There was no visible deterioration on the samples.
Ambient temperature: 20.0°C

Requirements Result
No visible deterioration at No visible deterioration at 24.16 kA, 2.04s and
23.7kA, 2 s, twice 24.25 kA, 2.04s (See Appendix C.5)

Result: Passed.

2.5 Dynamic short-circuit test (conductor)
The dynamic short-circuit current value was 2.5 times of the thermal short-circuit value when the thermal
short-circuit time equals 1s. There was no visible deterioration on the samples after the short-circuit lasts for

at least 10ms.

Requirements Result
No visible deterioration at No visible deterioration at 84.95 kA, 87 ms
83.9 kA, not less than 10 ms (See Appendix C.6)

Result: Passed.

2.6 Impulse voltage test
No breakdown occurred at 10 positive and 10 negative impulses of 95 kV.
Result: Passed.
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2.7 AC voltage test

No breakdown occurred at 22 kV for 15 min.

Result: Passed.

2.8 Examination

It is advised that the accessory is examined for signs of any of the following:( 1 ) cracking in the filling

media and/or tape or tube components;( ii ) a moisture path across a primary seal;( iil) corrosion and/or

tracking and/or erosion;(iv) leakage of an insulating material.

Result: Passed.

Appendix A Object Parameters

A.1 Sample state

The sample was received by Power Cable Station on 03/01/2022. The sample was in good condition.

A.2 Sample

The sample is designed with stress cone structure and the raw liquid material is liquid silicone rubber. The

material of connector is T2 copper. The cable conductor is compacted with the connector by confining

pressure.

A.3 The number and installation of samples
According to GB/T 12706.4 — 2020, it was required that four sets of straight joints to be tested were
installed by the manufacturer on four length of cables forming No.1, NO.2, NO.3 and No.4 combination

samples on which the type tests sequence 2.1, 2.2 and 2.3 were carried out. Four sets of indoor

terminations and four sets of outdoor joints were also installed by the manufacturer on the combination

samples. The cable used in the combination samples was a XLPE insulated single-core cable for rated

voltage 8.7/15 kV, a cross-section of 185sq.mm.

A.4 Photograph of samples

LS

LS NI .\
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A.5 Photograph of dissected samples
3 ‘RF:_(L oyl

f

Uncertainty /
Name/ Type
No. l V!J / Serial No. Measurement | Accuracy class / Calibration Institute Valid Date
Specification Range Maximum
Permissible Error
150KV test Z National high voltage
1 BETCOS:0 | 0150V Grade 3 Fh OB s 3
system 267 measurement station
N National high volt
g ationa voltage
2 | PD measurement EEECOS 01 (0.5~1000) pC Class 10 220 YO BER 09092105119
13 measurement station
system
FY I 900/600
Weakly damped i National high voltage
3 AR Ul ERL IR (0900 KV Class 3 RS YO IER Y 2020 0699
capacitive voltage 019 measurement station
divider
The 29th Metrology
CY2009 and Testing Center of
EETCO05-2 Sl
4 Data collected 056 20A~300 kA Class 1 the Ministry of 2022.08.27
system Machinery Industry
(Tianshui)
LCC-V Heating i :
S EETCO08-0 National high voltage
5 cycle monitoring (0~3000) A Class 3 ; 2023.03.30
042 measurement station
system
5%7C Digital Vkan Certification &
igita i
6 8 EETISSS o1  (o-700)V Class 1 Testing Co., Ltd. | 2022.05.20

voltage meter

Measuring Center
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Appendix C Waveforms

C.1 The values and waveforms of impulse voltage on the combination samples before heating cycles

voltage test
C.1.1 The values of impulse voltage test

Ambient temperature: 10.5°C Relative humidity: 55% Atmosphere: 0.1012MPa
P"S‘“Q’E\I;‘)’lamy 95,1 |- 047 047 o4 8| 952 95:1°| 93,8 |- 958 [ 105751 954
Negat‘(‘l’("’\}’)"lanw 952 | 952 | 953 9507 ©93.9%|40 050 | 2948 "7 054 K504 65017051

C.1.2 The waveforms of impulse voltage test

FnEg EETCO8-22/01/03-(004-006) 21 gEmoEsR X J ': FREg EETCOB-22/01/03-(004-006)r210 ERcEa ae
oy 1000--SHL = | oy 1000--SH1
800° 204 lupk=95.41kv;
5 Upk=95.12kV; {y T1=2.20us;
60'0_ T1=2.11us; 60'0; T2=53.00us;
40_0_: . T2=53.46us; 40_0,2 |
200- 3 200
007 ol | - f ! 00- |
B e -2007, I R s
5000 000 5000 10000 15000 20000 | | 5000 000 5000 1000015000 200.00
i _ w0t
,_?.
The 1% positive impulses waveform The 10™ positive impulses waveform
FuEa: EETCOS-22/01/03-(004-0061M1 Eacza (X
T
o upk=-95.17kv: 0.0 o Upk=-95.07kV;
e |T1=2.08us; ‘ 200 T1=2.17us;
A 12=52.74us; i T2=52.62us;
-40.0- 40.0
-60.0- -60.0~
-80. o.' -30.0-_
-100.0- . s | moow us
5000 000 5000 10000 15000 20000 || | "-5000 000 5000 10000 15000 20000
i?I !J ﬁi!
The 1% negative impulses waveform The 10% negative impulses waveform

C.2 The values and waveforms of impulse voltage on the combination samples after heating cycles

voltage test
C.2.1 The values of impulse voltage test
Ambient temperature:22.5°C Relative humidity:58% Atmosphere: 0.1020MPa

PC’S‘“E’E\%’I"‘“W 050|508 1952 | Eo6RLT| 052 957 94i5t L9525 1941 | 1052
N°ga“("lfvp>°1a“ty 948 | 053¢ [ 951 |%95.6, | 96:1 | 95124 x95.00 [194.5/¢[ 195, 1| 04T

C.2.2 The waveforms of impulse voltage test

T | o7 eilfiie ) |

' b £ 8
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FaEg EETC08-22/01/03-(004-006bal BRCHER 2 #REg EETC0Z-22/01/03- (004-0061z10 BscEa e
Wit Sl e e | ‘ i kv 1000~ SHE-——
i :
= | 0.0-
80.0 ! 80.0 lupk=95.21kv;
600 |Upk=95.01kV; 60.0- |T1=1.56us;
: I|T1=1.53us; 3 T2=51.24us;
40.0- H { |T2=51.80us; 40.0-
200 200- _J
o.o§ - o.o{
20,07 A s oaaie T ot us
5000 0005000 10000 15000 200.00 5000 000 500010000 150,00 20000
wE i
2

The 1* positive impulses waveform The 10 positive impulses waveform

EETC08-22/01/03-(004-006)xf1 BROEE FaEg EETCOB-22/01/03-(004-006)x110

¥ BRCER
fyy 2002 — — W 200 SHL IS b RS A
o T Upk=-05.77kV; L B Upk=-94.66kV;
.200- | T1=1.51us; .20.0° T1=1.54us;
; ([T2=51.36us; ; T2=51.19us;
-40.0° ‘ -4007]
600: -60.0-
-80,0- -80.0-
-100.0-, R -100.0-, ' us
".5000 000 5000 10000 15000 20000 | "-5000 000 5000 10000 15000 200.00
mi | .
i | é

The 1% negative impulses waveform The 10" negative impulses waveform

C.3 The values and waveforms of impulse voltage on the combination samples after thermal and

dynamic short-circuit tests
C.3.1 The values of impulse voltage test
Relative humidity: 46%

Ambient temperature:23.4°C Atmosphere: 0.1004MPa

P"S“‘("E\I;")’la”ty 943 | 943 | 944 | 940 | 959 | 950 | 956 | 954 | 963 | 96.0
Neg“‘ta’f\}’)"lar‘w 95.0 | 964 | 939 | 93.8 | 963 | 939 | 941 | 957 | 939 | 964

C.3.2 The wavefonns of 1rnpulse voltdge test

FRES EETCO8-22/01/03-(004-006)d1l | et [ ] @ EETCOS-22/01/03-(004-006dz10 BECEA
| kv 1%,0'_—:“1_ ) PRI Y BRSO N T B RS LA A e WIOO.O:'CHI R cx o B

80‘0'; Upk=94.34kV: SD'“? Upk=96.03kV;

60.0- . T1=1.55us; 60.0- T1=1.57us;
] ||T2=5142us; ] T2=51.16us;

40.0- \ 400~

20.0- 200+
0.0} - = 007 — —

T g B N A O e 220,01 o RV AR POt ‘
-50,00 0,00 5000 100,00 150.00 200.00 | 5000 000 5000 '10000 15000 zooc-ﬁ__
#E #E

The 1% positive impulses waveform The 10" positive impulses waveform
p p p p

1<« A >mi
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S ——
oy o0l —

0.0- . 097 E Upk=-96.40kV;
ermad] M B T
1605 [|T2=51.06us; -400-]

-600—5 - i -60.0-
-sa.o-f | -so,ovi
-100.0-:,..............,..........“S ‘ 4::)0.0-:.....,.......'......l.....us
5000 000 5000 10000 15000 20000 _-5000 000 5000 10000 15000 20000 |
i ¢ ;

The 1% negative impulses waveform

The 10" negative impulses waveform

C.4 The waveform of thermal short-circuit tests of the combination samples (screen)

A A Ak SR R R R A
No. 2022042604 2022-04-26 11:50:31

a

EHRB R SAMAT 8.7/15(17.5) kV ¥ bk 17-C5CJ 1X185
WA TSR &R R L
No. 2022042605 2022-04-26 15:25:16

Ml ;

S

REFAERSHRAT 8.7/15(17.5) KV Wi tlish ik 17-CSC) 1X185
hoth B E K B
it gh i HEE IS R hiase MREE
TEARE S8 (kA) JE R Tl (kA) LA (AAs) 10EG
A B C f(s)| A B C M) A B C
2022042604 3.010 1.04 | 9.423
ot R o W B
fnv 4k e TSR BR AR fi-hd ARER
NHE RS ) Jii L F el (kA) M HLE (AAs) 10E6
A B C fil(s) | A B ] fls) | A B C
2022042605 a.022 1.04 | 9.503

5

iy |

Al

g, T
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C.5 The waveform of thermal short-circuit tests of the combination samples (conductor)

1 Ay Ak AT A T TR B e
No. 2022042702 2022-04-21 09:29:43

n

N,
- -

WWMW“WWWWH&WW‘WWM’-— iy

0 ey
ﬁﬁmﬁm ﬁBﬂ"ﬁ'} 8. 7/15(17 5) kv wmlﬁd:rﬁlfa;k 17-CSCJ 1185

1, h Ak R A T RS IR A
Nu 2022042703 2022-04-27 14:05:27

-

0 4 8 12 2 2.4(8)
FHMBLSHIAT 8.7/1517.5) k WEE@*HF&;& 17-CSCJ 1%185

BHoth BB R B

it LR iR | WRRRANSE | AeE e
rHASS e (KA) G FHE (kA) pi: LA (AAs) 10E6
A B C | ms)| A B C | ms)| A B C
2022042702 23.82| 24.10| 24.16| 2.04 | 1159| 1186| 1192
Ho#h B E KB
ik HiEE | WRRRANSER | aee e
AHERS ikt (k) mHng FHUH (k) pLL) (AAs) 10E6
A B C | i) | A B C | fs)| A B C
2022042703 24.25| 23.91| 24.10| 2.04 | 1199| 1165| 1184
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C.6 The waveform of dynamic short-circuit tests of the combination samples
WA A2 35 RR R IR DRI s

No. 2022042701 2022-04-27 09:21:07

M

e i

1A

N < ‘\/\/\/\] : 10wty
\/ :
i - A \/’Vv\\ ‘/\-——-- ' il
e R R R R TR
LOFARACHRAT 8.7/15(17.5) KV ¥ETOl IEL 17-05C) 1X185
.o B & it 88
‘; U e [aRw|  ARUEBAR | pew AREm |
L RHmE | (k) iRy LA [T (Ms) 1065 |
E Al B Ok iRt v AT OB e iR A B e ]
;Lzmogzzuaz'm]r[ B.95| 64.07] 63.31 |04) flee

Appendix D Other Information

D.1 Sample packing list

CHARMN 8.7/15 (17.5 ) kV Cold Shrink Cable Joint
[G 7 o U F] Packing List
No. |Product Name QTY | Unit Remark
1 |Cold shrink Joint 1 PC
2 |Sealing tape 3 |PCS
3 |Silicone lubricant 2 | PCS
4 |Paper towel 6 | PCS
5 |PVC tape 1 PC
6 |Sandpaper belt 2 PGS
7/ |Gloves 1 Pair
8 |Constant-force spring 4 | PCS
9 |Armor tape 2| PES
10 |[Shield net 1 PC
11 |Semi-conductive tape 1 PC
12 [Certificate of conformity | 1 PC
13 [Installation Instructions 1 PC
14 |copper braid 2 PGS
15 |Packing List 1 PC

\
/




Test Report

Power Industry Quality Inspection and Test
Center for Electric Equipment

CEPRI-EETC08-2022-0022(E)

Total 16 Page 15

D.2 Identification of test cable (specified in GB/T 12706.2—2020)

rated voltage Uy/U(Un) 8.7/15(17.5)kV
core single-core
construction
construction of screen single-phase screen
material copper
type round compact stranded
conductor
cross section 185 mm?
diameter 16.1 mm
material XLPE
insulation thickness 4.5 mm
diameter 26.9mm
thickness of conductor screen 0.7 mm
thickness of insulation screen 0.8 mm
screen strippability of insulation screen strippable
diameter of insulation screen 28.5mm
metallic screen copper tape
armour /
material PVC
oversheath
diameter 36.1lmm
mark of cable YIV-8.7/15 1x185
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D.3 Main structure dimensions of the samples
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