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Shanghai Chardon
Client Shanghai Ch ILtd. |  Manufacturer &8
Electrical Ltd.
\\r
‘ 36kV %’chee d sepﬁ@ 36-FDT630/36-RDT630
Object Type 8

B:
Sampling procedure y tﬁ-t&@ & Serial No. EETC08-17/05/31-004
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 (U,=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
Reduireinerits 35 kV (U,=40.5 kV)

d 2. IEC 60502-4:2010 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)

According to GB/T 12706.4—2008 and IEC 60502-4
36kV 630A screened separable connectors which were
Conclusion Electrical Ltd. All the results were in accordance with the requ
Note /
; = — :
Compiled by: #fi 5t %} . T 7 f%

Checked by:

Verified by: 71 ﬂf’i_@'

Approved by: &

2017 Il .25,

Date of issue:

L L%



Test Report Power Industry Quality.lnspe?tion and Test CEPRI-EETC08-2017-0363
Center for Electric Equipment Total 15 Page 3
Test Results
No. Item Requirements Results Evaluation
1 Sequence 4.1 / / /

1.1

AC voltage test

No breakdown sh

No breakdown occurred on the

: mbination samples at 81 kV for passed
at 81 or:5 min i
o 5 min
2 O
N No.l& | No.2&
X, P
) No.4 No.3
N Voltage
AT 2 30
Partial disch
S .arge § magnitude of the discharge kV)
1.2 test at ambient Noise passed
'+ al 30 kV shall not exceed 10 pC
temperature § S background 1.9 1:9
= (pC)
g Discharge
1 2.6
& Q (rC)
& No breakdown occlirredion the
Impulse voffage§ | No breakdown shal combination samples at 10
1.3 test a 2} positive and 10 Regative positive and 10 negafive impulses passed
95 C~10D ‘€ impulses of 170 kV of 170 k
) (See Appendix C.1
5]
o No breakdown shall occur No breakdown occlirredion the
Heating cy: = during 30 cycles inair and 30 o | combination samplgs 30 €ycles in
1.4 | Q‘é cycles under water at fthe air and 30 cycles @nder/water at passed
vodage fesy @ conductor temperai 1 the conductor tgmperdture of
% t0 100°C and 45 kV 95°C to 1007 45 kv
= 0. No.2&
®
o S 4 No.3
&
- Voltag
Partial disch 30 30
e ; tl . 1scblarg;e Jk &(g itude of the discharge (k 4
: est at ambien : ise passe
at 30 exceed 10 pC
temperature ha > ack d 2.0 2.0
)
Discharge
2.0 3.0
(PC)
No.l& | No.2&
Flgse No.4 | No3
Voltage
Partial disch 30 30
e The magnitude of the discharge (kV)
i Pohe at 30 kV shall not exceed 10 pC Noise s
95°C~100°C P~ | background | 2.0 2.0
(C)
Discharge
2.0 33
(PC)
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No breakdown occurred on the
No breakdown shall occur at 10 combination samples at 10
Impulse voltage oo . 3 N
1.7 o positive and 10 negative positive and 10 negative impulses passed
es
impulses of 170 kV of 170 kV
(See Appendix C.2)

1.8 AC voltage test

No breakdown occurred on the
Rination samples at 45 kV for passed

1.9 Examinatig

4.3

the following:
(1) cracking in the filling

media and/or tapgg@fitu
components:
(i) a moisture path
primary seal;
(iii) corrosion and
and/or erosion;
(iv) leakage of an insulating
materia

/

2.1 AC voltage teSi

Thermal

No breakdown s
at 81 kV for 5 min

passed
(iii) No evident gorrogion,
(iv) No leakage of ah insplating
material
/

at 81 kV for passed

2.2 short-circuit test passed
(conductor)
Dynamic o5 ey No visible deterioration at
2.3 short-circuit test 815\}?1 Eﬁlbrllitdg :5131?,:]?3 ?rts 86.23 kA, 80 ms passed
(conductor) : i (See Appendix C.5)
No breakdown occurred on the
No breakdown shall occur at 10 combination samples at 10
Impulse voltage @} : b Sl
2.4 positive and 10 negative positive and 10 negative impulses passed

test

impulses of 170 kV

of 170 kV
(See Appendix C.3)

£33

=
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No breakdown shall occur

No breakdown occurred on the

2.5 AC voltage test combination samples at 45 kV fi assed
e at 45 kV for 15 min e U p. oA 5
15 min
It is advised that the accessory
be examined for signs of any of 8 ey :
; ( 1) No cracking in the filling
. media and tape or tube
components;
isture path across a
2.6 Examination 3 : passed
1 moisture path across a
primary seal; _
1) corrosion and/or tracking SN
: an insulating
and/or erosion;
(iv) leakage of a lati
material’
3 / I /
befo after
type ; ;
geing
Screen resistancem
; fter the heati
3] after the heating pe 36-FDT630 244 O passed
exceed 5000 Q
I I I 36-RDT630 203 Q
Screen leakage
37 passed
current
Content

1. Sequence 4.1 in Table 7 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. No breakdown shall occur at

81 kV for 5 min.

1.2 Partial discharge test at ambient temperature

1.2.1 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.
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1.3 Impulse voltage test at 95 ‘C~100 C

1.3.1 Test method
The test shall be carried out in accordance with GB/T 18889—2002, clause 6. The conductor of the cable
shall be heated and stabilized for at least 2 h at a temperature of 95 ‘C~100 ‘C. No breakdown shall
occur at 10 positive and 10 negative impulses of 170 kV.

1.4 Heating cycle voltage test
1.4.1 Test method
The test shall be carried out in accordancggwitt 5869%2002, clause 9. Each heating cycle shall be

1.5 Partial discharge test 3
1.5.1 Test method
The test voltage shall’bé rised gradually to and held 6 kV for 10 s and theép slowly reduced to 30 kV.
The test shall be caf igﬁ ut in accordance with' GB/T 18889—2002, clause 7. T
shall be of 95°C tg '

1.6.1 Test method
The test voltage s
The test shall be ¢a

all be raised gradually to held at 36 kV for 10 s and then sl
ried out in accordance with GB/T 18889—2002, clause 7.
1.7.1 Test method

: m
The test shall be carttedout in accordance with GB/T 188 —2002, clause 6. No brea
10 positive and 10 e impulses of 170 kI I i
1.8 AC voltage test

1.8.1 Test method
The test shall be carriedio
45 kV for 15 min.

1.7 Impulse voltage

¢down shall occur at

yreakdown shall occur at

1.9 Examination
1.9.1 Test method

2. Sequence 4.2 and 4.3 in Table 7 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. No breakdown shall occur at
81 kV for 5 min.
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2.2 Thermal short-circuit test (conductor)

2.2.1 Test method
The test shall be carried out in accordance with GB/T 18889—2002, clause 11. Two short-circuits shall be
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 shall be allowed to
cool to a temperature less than 10 ‘C above its temperature prior to the first short-circuit. There shall be
no visible deterioration on the samples.

2.3 Dynamic short-circuit test (conductor)
2.3.1 Test method
The test shall be carried out in aé

current value shall be 2.5 ti
equals 1s. There shall be

2.4 Impulse voltage test
2.4.1 Test method

Vi, 89—2002, clause 6. eakdown shall occur at

2.5 AC voltage test
2.5.1 Test method 2
The test shall be ¢arried out in accordance wit i : ] down shall occur at
45 kV for 15 mi

2.6 Examination
2.6.1 Test method
It is advised that thesa i ing:( if) craeking in the filling

3.1 Screen resistance tests
3.1.1 Test method
The test shall be carried out Tﬁ A0
and after the heating period sha lfe‘b/e ;
2951.2, the sample after the heating ei‘@
for 168 h.

4. Screen resistance before
. According to clause 8.1 in GB/T
at the temperature of (1204+2)°C

3.2 Screen leakage current
3.2.1 Test method
The test shall be carried out in accordance with GB/T 18889—2002, clause 15. A metal foil of 25 cm?
(namely Sem X Scm) shall be fixed to the outer shield of the separable connector as far as possible from the
ground point (There shall be no air gap between the metal foil and the outer shield). The metal foil shall be
grounded through a resistance of 2000 Q, and an AC voltage of 36kV shall be applied between the cable
conductor of the combination samples and the ground to measure the leakage current.

Power Industry Quality Inspection and Test CEPRI-EETC08-2017-0363
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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 four sets of samples to be tested were installed by

the manufacturer on eight length of cables formings=e 0.2, No.3 and No.4 combination samples on
which the type tests sequence 4.1, 4. ight sets of outdoor terminations were
also installed by the manufacturer e used in the combination samples
was a XLPE insulated single;60re pss-section of 185 sq.mm. The

A.4 Photograph of dissecte
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Appendix B The Main Test Devices

Uncertainty /
Name/ Type,
No. _/ y? / Serial No. Measirerment Accura?y class / Calibration Institute | Valid Date
Specification Range Maximum
Permissible Error
TRF300-0.002
AC voltage National high volta
i s 110650 rade 3 Eh VORage' | 2018.0721
measurement measurement station
system
JFD-2H : ;
National high voltage
2 PD measurement (0.5~1000) pC Class 10 ; 2018.05.19
Gasurement station
system
FY 1 900/600
Weakly damped high voltage
3 o Ty (0~900) kV ClSsss (B VORRBE | 2018.06.29
capacitive voltage ent station
divider ! '
H-DJF-2 1t
volta
4 | Datacollectef CJo6 (0~IOOF: Class 0.5 48 1 9020.01.03
station
system
LM-0.5 I
VO
5 Cutrent 3306 (0~3000) A lass 0.5 481 2020.10.26
it station
transforme
MAS- II digit caloRce
6 : (0-2000)uA lass 1.5 ®o., Ltd. 2018.10.16
microammeter
I I I 2 Center
fication &
287C Digital S
7 (0~700) V Class 1 esting Co., Ltd 2018.07.02
voltage meter :
uring Center
Appendix C Waveforms

C.1 The values and waveforms of impu

voltage test

oltage on the ¢

C.1.1 The values of impulse voltage test

Ambient temperature: 30°C

Relative humidity: 72%

Atmosphere: 0.1012MPa

mbination samples before heating cycles

Pos‘t‘("l‘:\l/";‘a“ty 172 1712171 172 170 171 171 171 172 172
Nega‘z‘l’gp)‘”a“ty 171 170 | 170 171 171 172 170 169 171 168

C.1.2 The waveforms of impulse voltage test
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FRED: EETCOB-17/05/31-(D03-004)rz1 Ty 28 FaED EETC08-17/05/31-(003-004)rz10 BECTR
kv 1750~ CHL kv 175.0--CHL
150.0- : - - - 15003
12503 Upk=172.03kV: e Upk=172.22kV;

- 1000-—- T1=3.01us; | 10007 T1=3.11us; |
75.0_;.,, T2=59.82us; l 75_0_; P T2=59.18us; 1
50.0° Bl s003- W

4 = | |
ot l | 250: 1 |
003 T E S i
T ‘25-0‘:|-4"|!-«|| i 1 :us Lol [ A1 .‘.,....,H..,”‘ b’
I = 100,00 150,00 200.00 f
=i R0 4 )
e or—raea, P = T — _xj = A=TET —.———"-'v-—-—";gﬁ‘;
’g\'
The 1* positive impulgés orm The W™ poSitive impulses waveform
@
S 3 -
SREE EETCO8-17/05/31-(003-004)ef1 % 'Y weEa: EETCOB-17, (00: BacEE [ X J
k. 25.0-C MG kv 25.0-
0.0 oy & et ——F -
3 N . BRI Upk=-

2507 5 Upk= 230 167.74kV; J

-50.0= X 1 170.69kV; i -50.0<- -+ T1=3.00us; i

- 75.0- ¥ T1=3.16u i 504 T2=58.95us; | |

i 3 T2=58.50u " E f

i ~100.0§ ::3" - ’ s -100.0; j
1250 5 Hf 03 !

! 150,03 q_? 0L 15007 - !

| -175.0- ! e LS s 150 A% ] e T

; : éj i : 200,00 :

i mx ! =i *

The 1% negativ mpulses waveform The 10™ negative i pul§es waveform
e

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

voltage test =

C.2.1 The values of'i u‘f‘é oltage test

Ambient temperaturey 17,00C Relative humidity:61% Atmosphere: 04018MPa
Positive polarity
2812 1 2
(KV) 17 > X! 17 17 172 172 2 170 171 171
Negativ i fiyy
gative polatly' | i s\ RO 7L< 1787 <71 s 1T 171 | 172 | 170
(kV)
C.2.2 The waveforms of impuls Sitade test
Wamm EETCOB-17/05/31-{003-004al e OO ae
kv 175.0--€HL v 175.0-
1500 02
1250 Upk=172.29kV: 124 Upk=170.83kV;
100,03 T1=3.08us; 10007 T1=3.00us; ;
75_0_2 T2=59.13us; | 75.0% T2=59.89us; ‘
50,07 : 50.0% ?l
2503 - i 2505 {

’ 005 o~ — I 0.03 !

J; 'ZS'OEI""I'"'I“"I""I""lus F '25~°£|'- [ 1 'y -1“5

. -5000 000 5000 100.00 15000 200.00 4 E

AR A AT AN A BN Sl b il

The 1% positive impulses waveform

The 10” positive impulses waveform
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a® HoEs: EETCO8-17/05/31-(003-004)%f10 BECEE
kv 25075HL
003
o 2503
171.70kV; l -5007
T1=3.01us; ? 5.0~
T2=59.42us; z
t -100.0=—
k =
i -12502
' -15003
| S
0.00  200.00
——

dynamic short-circuit tes
C.3.1 The values of imp

Ambient temperatuge: I Relative

idity:'63%

Positive polarity

(kV) 4

2 173

Negative polarity
(kV)

C.3.2 The wavefo

172

171

wREE EETCO08-17/05/31 40

ky 17505
150,0-
12503
100,07
7503

Upk=172.72kV;
T1=3.01u
T2=59.34

CH1

Upk=172.86kV;
T1=3.15us;
T2=58.75us;

e | —ius
O | (7Y B Y |
0.0 LN 0.00 00.98 |

)

EETCOB-17/05/31-(003-0043df1
CH1

SREE:

kv 250+
0.0~
-25.0%
-50.0%

| 7503
-100.02
-1250:
-15003—
17508 0

Upk=-
168.49kV;
T1=3.10us; '
T2=59.47us; h
I

Upk=-
170.92kV;
T1=3.05us;
T2=58.9%us;

. us

i
;

= —'-———“'""-"'k'":r‘ﬁﬂ

The 1* negative impulses waveform

The 10" negative impulses waveform
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Appendix D Other Information

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

rated voltage Up/U(U,,) 18/30(36) kV
core single-core
construction
construction of scri igle phase screen
0
material g 0‘2 er
N
Ny
type 4 o° round comapact Stranded
conductor Q
c Sé\S ion 185 mm®
o
iaticter 16.2 mm
Q =
‘material XLPE
-
. : a2
insulation ) ickness 8.0 mm
q
: iameter F 34.3 mm
| #hickness of conductor screen 0.9 mm
= | T
4 thickness of insulation s@reen 0.9 mm
ul
[«H]
screen £ strippability of insulation screen strippable
e WS
diameter of insulation s 36.1 mm
o .
etallic screen copper tape
®
armour e /
-
material PVC
4
oversheath :
diameter 6’00 .0m
mark of cable V-18/30 1x185
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