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Shanghai Chardon
: Shafi trical Ltd.
Client hﬂ Wﬂca Mlonnpeeu Electrical Ltd.

30 36 1 Kabl
Object : = Type 30-CSTO 1x185
4;:; out termuﬂl
,W‘

Sampling procedure Serial No. EETC08-17/05/31-003

Test Category Type Tests Date 2017.06.12~2017.11.10

1. GB/T 12706.4—2008 Power cables with extruded insulation and their accessories for
rated voltages from 1 kV (Up=1.2 kV) up to 35 kV (U,=40.5 kV) — Part 4: Test
requirements on accessories for cables with rated voltages from 6 kV (U,=7.2 kV)up to
35 kV (U,=40.5 kV)

Requirements 2. IEC 60502-4:2010 Power cables with extruded insulation and their accessories for
rated voltages from 1 kV(Uy, =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 (Uyn =36 kV)

According to GB/T 12706.4—2008 and IEC 60502-4 I formed on
’ 18/30(36) kV cold shrinkable outdoor terminations whi j y Shanghai
Conclusion
Chardon Electrical Ltd. All the results were in accordance
Note /

Compiled by: i L5 QZ.Z‘ 3\ {1 ?‘%—%\

Checked by: i@ %1 2—5, Verified by: ‘éﬁﬁ%’ﬁh‘%

Approved by: & fLV %FZ Date of issue: 20[7. /[. 23,
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Test Results
No. Item Requirements Results Evaluation
1 Sequence 1.1 / / /
Neither breakdown nor No breakdown and flashover
kgl AC voltage test flashover shall occ occurred on the combination passed
> [N ples at 81 kV for 5 min
o
e e % own nor o breakdown and flashover
S 5
1.2 i age' 2 flaéhav all occur at 72 kV occligred on the combination passed
under rain G 5 ;
R for 1 min sampl@s at V for 1 min
%, NoWl& | No.2&
(5 e No! No.3
g Voltage
Partial discharge & 0 30
i t ; i & [ff The magnitude of t ch IEIRY) 3
. est at ambiefit. oise passe
ey B at 30 kV shall not eXgeed 10 p background 1) 19
i (pC)
& Discharge
o
T I (C) I 2.6
e @ Neither breakdéwn nor No breakdown and:flasfiover
mpulse v e inlt
mpu ag fashiver shalliodsis a0 occurred on the c bination
1.4 testaty @ i 450 samples at 10 positive and 10 passed
95 °C~100 C p0:°,1t1ve ag gatgge negative impulses/of 170 kV
7 impulses of 1 (See Appendix C.
E—'\
o Neither breakd@wn nér No breakdown and flashover
Heating cyc % ﬂashove.r sh.all occut during 6 occurred on the £om n.atio.n
1.5 1 : % cycles in air at the samples during 60 cycles in air at passed
yollgge tosidn |, \temperature of95C to 100°C the conductor/femperature of
*o) and 45 kV 95°C to 100°C @nd 45 kV
(o
g+ Ng'l& | No.2&
¢
/\q‘ Phise 0.4 No.3
2 Voliage
s ! o 30 30
Partial discharge
A . = The & he discharge V)
1.6 test at ambient Noi passed
at30 kV s ot excee pC
temperature ground 2.0 2.0
((219)
Discharge
2.0 3.0
(pC)
No.l& | No.2&
phase No4 | No3
Voltage
Partial discharge 30 30
g The magnitude of the discharge (V)
I test at 30KV shall 4105C Noise passed
95°C~100°C at shallnotexoes P background 2.0 2.0
(S
Discharge
2.0 313
(<)

¥/

P W 5 |
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: No breakdown and flashover
Neither breakdown nor =X
occurred on the combination
Impulse voltage flashover shall occur at 10 &=
1.8 o : samples at 10 positive and 10 passed
test positive and 10 negative R
¢ negative impulses of 170 kV
impulses of 170 kV :
(See Appendix C.2)
Neither breakdown nor No breakdown and flashover
154 AC voltage test flashover shall occurred on the combination passed
aiin les at 45 kV for 15 min
< (&)
It isddvisedhat the accessory
3
e ed for signs of any of . :
N g Y ( 1) No¥grac in the filling
&) the following: 3
o 4 Cra : media and tape or tube
o' A1) cracking in the filling
- contponents;
4§ media and/or tape or tube v ;
o (11 ) No moistugke path across a
AR g components; :
1.10 Examination/ o~ % : primarygseal passed
~ (11) a moisture path across a ] :
4 : (iii) No evidenficorr@sion,
= primary se ’ !
= (iii) corrosion and/or trackin, Ll B )
é‘ g (1v) No leakage of @n insulating
[t and/or erosion; :
: - material
g (1v) leakage of arlnsulatmg
= material.
Sequence 1
2 i & / / /
13§+
©
e Neither breakdown nor No breakdown and flashover
2.1 AC voltage é‘@ flashover shall occir at 81 kV' occurred on the gombihation passed
C“; for 5 mi samples at 81 KV fof' 5 min
T s No visible deterigration at
29 shott-cirouit test N 5 N O visible deterioration at 24.73 kA, 2.01 s and e
g leoiductor) N\ 24.2 kA, 2 5, twice 24, .0ls p
e, (Seé Appéndix C.4)
¥
. I‘2 () - .
Dynamic No /\I e o visible deterioration at
3 short-circuit test 354 o 6.23 kA, 80 ms passed
(conductor) : 2 (See Appendix C.5)
] No breakdown and flashover
Neither breakdown nor T
occurred on the combination
Impulse voltage flashover shall occur at 10 o
2.4 . : samples at 10 positive and 10 passed
test positive and 10 negative S
. negative impulses of 170 kV
impulses of 170 kV a
(See Appendix C.3)
Neither breakdown nor No breakdown and flashover
219 AC voltage test flashover shall occur at 45 kV occurred on the combination passed
for 15 min samples at 45 kV for 15 min

LT SR 7YY )
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It is advised that the accessory
be examined for signs of any of : % ¢
e ey ( 1) No cracking in the filling
: e = : media and tape or tube
( 1) cracking in the filling ;
components;
media and/or tape or tube = : ;
e (1) No moisture path across a
2.6 Examination & > P : primary seal; passed
(11) a moisture path across a i 2
(111) No evident corrosion,
tracking and erosion;
Neyleakage of an insulating
3 Sequence 1.5 / /
7 Neither breakdown nor
flashover, no more th
3.1 trippings, no substantial passed
damage shall occur at 22.
for 1000
It is advised that t
be examined for sigfis of any of
the following:
(1) cracking in fhe filling
media and/or ta
] components;
3 Examinati N : passed
(11) a moisture path acr@ss a
primary s
(iii) corrosion and/or tracking ; 3 :
et (1iv) No leakage of afl insulating
leakage of an insulating
material.
Content

1. Sequence 1.1 in Table 4 of GB

1.1 AC voltage test

1.1.1 Test method
The test shall be carried out in accordance with GB/T 18889—2002, clause 4. Neither breakdown nor
flashover shall occur at 81 kV for 5 min.

1.2 AC voltage test under rain

1.2.1 Test method
The test shall be carried out in accordance with GB/T 18889—2002, clause 4. Neither breakdown nor
flashover shall occur at 72 kV for 1 min.
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1.3 Partial discharge test at ambient temperature
1.3.1 Test method

The test voltage shall be raised gradually to and held at 36 kV for 10 s and then slowly reduced to 30 kV.
The test shall be carried out in accordance with GB/T 18889—2002, clause 7.

1.4 Impulse voltage test at 95 C~100 C
1.4.1 Test method

1.5.1 Test method

1.6.1 Test method

1.8 Impulse voltage te
1.8.1 Test method

1.9 AC voltage test
1.9.1 Test method

The test shall be carried out in accordance with GB/T 18889—2002, clause 6. The conductor of the cable

The test shall be carried
shall be of at least 8
maximum cable condictot
within 10 ‘C of am es}z)t emperature. Neither kd nor flashover shall ogcur
peraflire of 95°C to 100°Clfand 45 k

emperature in normal operation, followed by at & of natural cooling to

ring 60 cycles in air

o
The test voltage shall Be raised gradually to aH reduced to 30 kV.
The test shall be a;ri d out in accordance with GB/T 18889—2002, clause 7. Thelconfuctor temperature

35
shall be 0of 95°C fo é]:-) C during the test.

The test voltage shal'b slowly reduced to 30 kV.

The test shall be carrit either breakdown nor

flashover shall occur at

flashover shall occur at 45 kV for 15 m

1.10 Examination
1.10.1 Test method

It is advised that the accessory be 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.
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2. Sequence 1.2 and 1.3 in Table 4 of GB/T 12706.4-2008

2.1 AC voltage test

2.1.1 Test method
The test shall be carried out in accordance with GB/T 18889—2002, clause 4. Neither breakdown nor
flashover shall occur at 81 kV for 5 min.

2.2 Thermal short-circuit test (conductor)
2.2.1 Test method

The test shall be carried out in accordane 002, clause 11. Two short-circuits shall be
applied using AC to raise th aximum permissible short-circuit
temperature(250°C) of the cab, he test loop shall be allowed to
cool to a temperature less C above its temperature prior to the firstshort-circuit. There shall be

no visible deterioration o ples.

The test shall be caufi 9—2002, clause 128 Thefdynamic short-circuit

uit value when the

arried out in accordance \llth GB/T 18889—2002, clause 6.
at 10 positive and 10 neglive '[pul]s of 170 kV.
2.6 Examination

ied out in accordance with /T 18889—2002, clause 4
45 kV for 15 min.
2.6.1 Test method

It is advised that the acgeSsory ing:(4 ) cracking in the filling

2.4 Impulse voltage fe
2.4.1 Test method
The test shall be
flashover shall oc

ither breakdown nor

2.5 AC voltage test

2.5.1 Test method
The test shall be
flashover shall occul

ither breakdown nor

ary'seal;(iil) corrosion and/or

3. Sequence 1.5 in Table 4 of €

3.1 Salt fog tests

3.1.1 Test method
The test shall be carried out in accordance with GB/T 18889—2002, clause 13. Throughout the test
duration, the mist spray shall be sprinkled at a rate of (0.4 + 0.1)L/h/m’ and its conductivity shall be (1 600
+ 200) mS/m. Neither breakdown nor flashover, no more than three trippings, no substantial damage shall
occur at 22.5 kV for 1000 h,

3.2 Examination

3.2.1 Test method
It is advised that the accessory be 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.
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Appendix A Object Parameters

A.1 Sample information
The sample was received by Power Cable Station on 31/05/2017. The sample was in good condition with

the date of manufacture not provided.

A.2 The number and installation of samples
According to GB/T 12706.4—2008, It was required that eight sets of terminations to be tested were

installed by the manufacturer on eight lengt erming No.l, No.2, No.3 and No.4 combination

After the salt fog test
(the front view) he rear view)
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Appendix B The Main Test Devices

Name/ Type/
Specification

No.

Serial No.

Measurement
Range

Uncertainty /
Accuracy class /
Maximum
Permissible Error

Calibration Institute

Valid Date

TRF300-0.002
AC voltage
measurement

system

110650

National high voltage

measurement station

2018.07.21

JFD-2H

A PD measurement

system

(0.5~1000) pC

Class 10

2018.05.19

FY 1 900/600
Weakly damped

divider

H-DJF-2
4 Data collected

system

LM-0.5
3) Current

transformer

capacitive voltager:

CJo6

(0~100) kA

1 1est|Center

(0~3000) A

287C Digital
voltage meter

(0~700) V

(0~900)O Class 3

2018.06.29

o=

Class 0.5

National high voltage

) 2020.01.03
station

Class 1

2020.10.26

Measuring Center

2018.07.02

DDS-307
7 conductivity

meter

Vikan Certification &
Testing Co., Ltd.
Measuring Center

2018.10.18

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: 30°C

Relative humidity: 72%

Atmosphere: 0.1012MPa

P"S"'E’E\l;‘)"a”ty 92 ]S 171e AT 1722 | S70A 1 17 171 171 1795 972
Nega“(‘l’(e\}’)‘"a“‘y 171 170 | 170 171 1750 Al72 [0 1707 | <169<]1Y 174 168
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C.1.2 The waveforms of impulse voltage test

e EETCOB-17/05/31-(003-004irz1 EmcEs e = EETCOB-17/05/31-(003-004210 EmvEn
CHL v 175.0SHL
15003
Upk=172.03kV; 125‘0? Upk=172.22kV; | §
i T1=3.01us; 10003 T1=3.11us; g
' T2=59.82us; 75.0% T2=59.18us; f
5007 li
- 502 {
e | 0.0 i
i ef g £
'l I 1 [ I I lu Oq‘ 0=} 1 [ i |l'Is I
s:& » F =i |
{
S ST e SRS L SRS i [ Shuaie, "\ RETRNAT SRR
The 1% positive im veform The 10™positiYe impulses waveform
= = —— = = == ————
HeEE EETCO8-17/05/31-(D03-004) BResE L R #uEn: EETCO8-17/05/31-( BReTE [ X ]
kv 25.0-: @ kv 250
003~ g e 0.0-
e e I e Upk=-
sk e Upk=- i = 167.74kV;
-50.0< 170.69kV; -50.03 T1=3.00us; i
_75_0.; : 1;:2;6535; -75,0_2 T2=58.95us; 1‘
| -1000: v~ o M 10003 i
_125_0_2 R i | '125'0—2' Sl i
-150.03 : - I -1500-
| = @ us 2 i us i
TS0 et e il b bated f SIS0 0 an e
i g | K] | | ! ; I I I | i |()0 P
= @ i = j
== - R el U e pes B P = 4‘{{)"
st -P th . s
The 1" neg ive pulses waveform The 10 negative itmpul§es waveform
C.2 The values and aé orms of impulse voltagefon the combination samples after heating cycles
voltage test G;
C.2.1 The values of imp se viltage test
Ambient temperature: $7:0, Relative humidity:61% Atmosphere: 001018MPa
Positive polari
P o 172 % 171 172 172 172 172 170 171 171
(kV)
Negative polarit
B AL IR T2 ENTTLAT 1 572 % 17 N (88 7 oo s L 258 B 1)
(kV) %
C.2.2 The waveforms of impulse vo
swmEs EETCOB-17/05/31-(003-004 L smcER 'X I FuEe: 17/05/31-(003-004)x210 v 28
kv 175.0- 0L ot 175.0--CHL
150.0—2! | 15002
us'o'zi Upk=172.29kV; i Upk=170.89kV;
10007 T1=3.08us; i 10003 T1=3,00us;
7507 m2=soazus || I 750l T2=59.89us; | |
5°-°'§i Ip | 50—~ i
2503 Uil 2502
007 e b 003 =l A e Co |
T o T By s s Lt (T8 R I & e i SRS S e SR e B ||
——=3000 000 5000 100.00 150.00 200.00 i _ -50.00 000 5000 100.00 150.00 200,00 | i
' =it !
e LA DA e i 0 = -—-—‘—v—r_—*"é; e E————— ?“'ﬁ?‘:ﬂ‘f"?r{!ﬁgi
The 1* positive impulses waveform The 10™ positive impulses waveform
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___ = 'L-_-'_.____.__‘Im = - — =
FeEs EETCOB-17/05/31-(003-004)xf1 Buoza 29 REE: EETCO8-17/05/31-(003-004)x710 EsoEE 26
kv 250 CHL kv 25.0:CH1
003 ‘ 0.03
2502 Mol -25.0- ]
I _50.0.; 171.70kV: i -50.0—; A 169.66kV; |
Il 7s0d T1=3.01us; ol as0d- T1=3.14us; | f
Ny T2=59.42us; 3 T2=58.50us; i
-100.02 r -10007 |
12503 | -12503 '
il 15002 | -150.0- '
L7t b O S SR O 2y IR e h
f - ] - 1]
i ﬂ |
=it O I |
{.-_ = = = = e ———— g 3 8- . ‘% T e = e R e —r--—!-‘/éw‘;
{:‘r
The 1* negative impul ayeform The 10" neghtive impulses waveform
@
o
C.3 The values and wave Qs f impulse voltage on the combinatiom, samples after thermal and
o
dynamic short-circuit tests
C.3.1 The values of imp S&V tage test
! S : ;
Ambient temperaturg: 19, Relative ity: 0 Atmosphergi 0.1019MPa
o : T
Peslied poigiity <0 it #< iy < a7y 1737 feira Yo ok | et 17
(kV)
Negative polari
egative polarityl” Bk B 97501 171 7o <1 A avs [ SR [72% | 5471
(kV)
C.3.2 The waveform§ of ihpulse voltage test
REE: EETCOB-17/05/31: . BReTE e i wREs: EETCOB-17/05/31-(003-004)dz10 CER 'Y
kv 175.0< 5 4,0-CHL
150,03 o 50,0
: 0 ftimas for el Srey il | NS
125,05 ol Upk=172.72kV; | =0 | Upk=172.86kV;
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75,04 . T2=59.34u i A B BT 2 Bt D T2=3875u5; | |
50.0%- e ‘ . _ 50.0- - b 8 — i
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':)_(_}_zr - L8 " ?A B . 1 0.0-
-25.05|.'>',..\.i.\'. Yoo (i AT i F G0t el U BRI .i
g 200.00 I § !
i = o3 § =it
*I_ e - - . g :—;:% - B . A L s e —
The 1% positive impul waveform The posifive impulses waveform
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KV 25.03 CH1
007wy
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-50.0f 168.49kV; & 170.92kV;
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: T2=sedrs ||l | | T2=58.99us; | |
-100.0- r
125,02 : |
-150.07 : :
'175'0':1""\""|""L""l""\s .‘ l1
___ 5000 000 5000 100.00 15000 200.00 ; !
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The 1% negative impulses waveform The 10" negative impulses waveform




Test Report

C.4 The waveform of thermal short-circuit tests of the combination samples (conductor)
Power Industry Quality Inspection and Test Center for Electric Equipment

No. 2017110705 2017-11-07 15:49:34

MU

ho- A A A R R Ty

5kt

15k

an Center for Electric Bguipment

o
C.5 The waveform of thermg l@g s (conductor)
ﬁy Quality Inspection and Test Center for B i¢'Equipment
No. 2017110904 15:42:32
M2 ;
i LTI

i | \ /\]\/\] = _ (Wi
e . /\/V\/\[ e

(RS SR (RN (RSN o 480(ms)
Shanghai Chardon Electrical Ltd. 18/30(36) kV cold shrinkable outdoor termination 30-CSTO 1x185
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Appendix D Other Information

D.1 Identification of test cable (specified in GB/T 12706.2—2008)

rated voltage Uy/U(Uy,) 18/30(36) kV
core single-core
construction
construction of scrge agle phase screen
conductor
insulation
ickness of conductor screen 0.9 mm
ickness of insulation sm 0.9 mm
screen ippability of insulation screen strippable
eter of insulation sw 36.1 mm
lic screen copper tape
armour
oversheath
diameter
mark of cable
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D.2 Main structure dimensions of the samples
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