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Contract No.: ISTCW19-2282

Test Report

Consigner SHENZHEN WOER HEAT-SHRINKABLE MATERIAL CO., LTD.

Wall Industrial Park, Lanjing North Road, Longtian Street, Pingshan
District, SHENZHEN

Sample Name Copper Connecting Tube
Type and Size GT-G-95mm?
Kind of test Type test

Sample Received Date December 26th, 2019
Test Duration December 26tI; ZO"TS IVlay 26th, 2020

Test Conclusion 1. The sampies have been subjected to the series tests in accordance
with GB/T 9327 — 2008. The’ results comply with the type tests
reqmrements (Cla‘SS A)of GBIT*9327—2008

2. The surface£and dlm{enSIpn of the sample has been tested
according to 'GBIT 14315 74 2008. The results comply with the
requirements of GBI 14361 5—2008.

Authorized by
Shanghai Intelligent Service and Technology Co., Ltd.

ZIH LiJi

> d

lsaue date 90%’ Ob"‘o { Testing Engineer: /i Jia Xin

Genuine statement: This test report is only valid for the tested sample. Disclaimer: For the information provided by the consigner,
ISTCW asserts that we can not be held responsible for its authenticity and consequences. This test report is only valid in paper
version with authorized signature, issue date and dedicated inspection stamp of our company. Without the written permission of
ISTCW, the test report shall be reproduced in full. Its electronic version (such as PDF format or scanned version) is allowed to use,
whatever with “only for information” . If the consigner has any objection to the test report, the consigner shall submit it to ISTCW
in writing within 15 days after receiving the report.

Floor 1, Building 2, No. 258 Jinzang Road, Pudong New District,
Shanghai, P.R.China
Telephone: +86-4008526288 Fax: +86-21-50680618 E-mail address: service@istcw.com

Zip code: 201206 Website: www.istcw.com
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1 Sample Description

Manufacturer SHENZHEN WOER HEAT-SHRINKABLE MATERIAL CO., LTD.
Wall Industrial Park, Lanjing North Road, Longtian Street, Pingshan District,
SHENZHEN

Type and Size GT-G-95mm?

Quantity 10 sets

Marking GT-G-95mm?2

Color /

Source Sent by the consigner

Status Normal appearance

2 Testing and Verdict Standards

2.1 Testing Standards

1) GB/T 9327—2008 Compression and mechanical connectors for power cables for rated
voltages up to 35kV (Un=40.5kV)—Test methods and requirements

2) GB/T 14315—2008 Compression type terminal lugs and ferrules with copper or aluminum for
power cables conductors

2.2 Verdict Standards

1) GB/T 9327—2008 Compression and mechanical connectors for power cables for rated
voltages up to 35kV (Un=40.5kV)—Test methods and requirements

2) GB/T 14315—2008 Compression type terminal lugs and ferrules with copper or aluminum for
power cables conductors
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3 Other Information

3.1 Description of the testing party

This report is the English version of test report of TN20-1441, the Chinese version shall prevail if any
inconsistencies between Chinese version and English version.

3.2 lllustration

1) The sample’s name, type and manufacturer are provided by the consigner.

2) The short-circuit test is subcontracted, because this test is not included in our testing scope
approved by CNAS and CMA. The subcontractor is Machinery Industry High-voltage
Transmission and Distribution Equipment Quality Inspection & Testing Center. The certificate
number of CNAS for the center is CNAS L2550 and the qualification certificate number of CMA
for the center is 160008223396, the short-circuit test report number is No.20200057B.

3) The short-circuit test was carried out with Sample No. CN19-4672 at the same time.

3.3 Testing Location

The following testing items are tested at No.458, Haixiang Road, Fengxian Area, Shanghai, China,
except the subcontracted testing item.

- Heat cycle tests and electrical resistance measurements in electrical test;

- Surface and dimension check.

3.4 Symbol definition
Requirement: / not required by standard
Verdict: P complying with requirement/Pass

F not complying with requirement/Fail
N not required
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4 Test Item
4.1 Electrical Test
411 The 1st electrical resistance measurement (before the 1st heat cycle test)

According to GB/T 9327—2008, clause 6.3.3.
Test method: GB/T 9327—2008 clause 6.2

Test parameters

Ambient temperature: 15 T
Measurement Iltem Unit Measurement Results
Reference Connecting Tube
conductor 1# 2# 3# 4# 5# 6#
Electrical resistance
(20°C)
- Between the two m Q 0.0731 / / / / / /
equalizers
- Between the two m Q / 0.0696 0.0699 0.0708 0.0702 0.0711 0.0712
equalizers
- Connecting tube mQ / 0.0141 0.0140 0.0151 0.0146 0.0155 0.0150
Test Item Unit | Require- Test Results Verdict

ment 1# 2# 3# 49 S5# 6#

Resistance factor k
- before the 1st heat / / 0.835 0.821 0.884 0.868 0.932 0.902 N
cycle

Initial scatter 6
- initial scatter / <0.30 0.08 P
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41.2 The 1st heat cycle test

According to GB/T 9327—2008, clause 6.3.1.
Test method: GB/T 9327—2008, clause 6.3.1

Test parameters

Ambient temperature: 18 C
Required reference Reference Heat current for steady Median connecting
conductor temperature conductor reference conductor terminal temperature
temperature temperature
(C) (€) (A) (C)
120~140 120 502 103

Test Results The test is finished successfully. The 1st heat cycle temperature curve is shown

in Figure 1.
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Figure 1 1st heat cycle temperature curve
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41.3 The 2nd heat cycle test

According to GB/T 9327—2008, clause 6.3.2.
Test method: GB/T 9327—2008, clause 6.3.2

Test parameters

Ambient temperature: 18 C
Required Heat current Reference Median connecting terminal Heat cycle time
reference for steady conductor Steady Steady Heating | Cooling
conductor reference temperature | temperature time time time

steady conductor
temperature | temperature
(C) (A) ('C) (C) (min) (min) (min)

120~126 502 120~122. 103~104 10 36 36

Test Results

The test is finished successfully. The 2nd heat cycle temperature curve is shown in

Figure 2.

200 700
180
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160
ores 500
£ 140 __ =—@—Reference Conductor
<
g 120 a00 = Temperature
£ 100 S —=0==edian Connector
= 300 E Temperature
Q. 80 = :
£ o —6— Ambient Temperature
2 60 200
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100

Time (min)

Figure 2 2nd heat cycle temperature curve

The following heat cycle according to the heating current and time.
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4.1.4 The 2nd electrical resistance measurement (after the 200th heat cycle, before short-

circuit)

According to GB/T 9327—2008, clause 6.3.3.
Test method: GB/T 9327—2008 clause 6.2

Test parameters

Ambient temperature: 17 C
Measurement Item Unit Measurement Results
Reference Connecting Tube
conductor 1# 2# 3# 43 5# 6#
Electrical resistance
(20°C)
- Between the two m Q 0.0746 / / / / / /
equalizers
- Between the two m Q / 0.0691 0.0703 0.0707 0.0702 0.0715 0.0707
equalizers
- Connecting tube mQ / 0.0125 0.0133 0.0139 0.0136 0.0148 0.0135
Test Item Unit | Require- Test Results Verdict

ment 1# 24 3# 43 5# o#

Resistance factor k
- After the 200th heat / / 0.726 0.763 0.801 0.791 0.873 0.795 N
cycle (before short-
circuit)

Resistance factor
ration A

- Resistance factor / <2.0 0.9 0.9 0.9 0.9 0.9 0.9 P
ration A4
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4.1.5 Short-circuit test

According to GB/T 9327—2008, clause 6.3.4.
Test method: GB/T 9327—2008, clause 6.3.4

Test parameters

Ambient temperature: 16 C
Required short-circuit current: 18.0(kA) | Short-circuit Short-circuit current valid Duration
Duration: 1(s) value
(KA) (s)
Current applied | Short-circuit mode 1st 18.2 1.01
2nd 18.3 1.01
3rd 18.2 1.01
Conductor and
) 1 phase 4th 18.2 1.01
Connecting Tubes
5th 18.2 1.01
6th 18.2 1.01
Test Iltem Requirement Test Result Verdict
Short-circuit test / There is no any sign of damage or N

deformation for the samples. The
waveform and duration of short-circuit
are shown in subcontractor test report.
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4.1.6 The 3rd electrical resistance measurement (after the 200th heat cycle, after short-

circuit test)

According to GB/T 9327—2008 clause 6.3.3.
Test method: GB/T 9327—2008, clause 6.2

Test parameters

Ambient temperature: 16 T
Measurement Item Unit Measurement Results
Reference Connecting Tube
conductor 1# 2# 3# 4# 5# 6#
Electrical resistance
(207C)
- Between the two m Q 0.0756 / / / / / /
equalizers
- Between the two m Q / 0.0705 0.0725 0.0722 0.0714 0.0731 0.0720
equalizers
- Connecting tube mQ / 0.0131 0.0147 0.0146 0.0140 0.0157 0.0140
Test Item Unit | Require- Test Results Verdict

ment 1# 2# 3# 44 S5# 6#

Resistance factor k
- After the 200th heat / / 0.7560 0.836 0.826 0.803 0.911 0.810 N
cycle (after short-
circuit)
Resistance factor
ration A

- Resistance factor / <2.0 0.9 1.0 0.9 0.9 1.0 0.9 =
ration Az
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4.1.7

The 4th electrical resistance measurement (after 250th heat cycle)

According to GB/T 9327—2008 clause 6.3.3.
Test method: GB/T 9327—2008, clause 6.2

Test parameters

Ambient temperature: 16 TC
Measurement Item Unit Measurement Results
Reference Connecting Tube
conductor 1# 2# 3# 4# 5# 6#
Electrical resistance
(207C)
- Between the two mQ 0.0753 / / / / / /
equalizers
- Between the two m & / 0.0713 0.0730 0.0722 0.0718 0.0729 0.0717
equalizers
- Connecting tube m Q / 0.0141 0.0155 0.0148 0.0146 0.0157 0.0139
Test Item Unit | Require- Test Results Verdict
ment 1# 2# 3# 4# 5% 6#
Resistance factor k
- After the 250th heat / / 0.814 0.882 0.845 0.844 0.917 0.811 N
cycle
Resistance factor
ration A
- Resistance factor / <2.0 1.0 1.1 1.0 1.0 1.0 0.9 P

ration As
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4.1.8 The 5th electrical resistance measurement (after the 325th heat cycle)

According to GB/T 9327—2008 clause 6.3.3.
Test method: GB/T 9327—2008, clause 6.2

Test parameters

Ambient temperature: 19 T
Measurement Iltem Unit Measurement Results
Reference Connecting Tube
conductor 1# 2%# 3# 4t S5# 6#
Electrical resistance
(207C)
- Between the two mQ 0.0754 / / / / / /
equalizers
- Between the two m Q / 0.0699 0.0727 0.0716 0.0715 0.0727 0.0712
equalizers
- Connecting tube mQ / 0.0126 0.0151 0.0141 0.0143 0.0154 0.0134
Test Item Unit | Require- Test Results Verdict

ment 1# 2# 3# 44 S# 6#

Resistance factor k

- After the 325th heat / / 0.726 0.861 0.804 0.821 0.899 0.782 N
cycle

Resistance factor

ration A

- Resistance factor / <2.0 0.9 1.0 0.9 0.9 1.0 0.9 P

ration A4
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4.1.9 The 6th electrical resistance measurement (after the 400th heat cycle)

According to GB/T 9327—2008 clause 6.3.3.
Test method: GB/T 9327—2008, clause 6.2

Test parameters

Ambient temperature: 18 €
Measurement Iltem Unit Measurement Results
Reference Connecting Tube
conductor 1# 2%# 3# 44 5# 6#
Electrical resistance
(20°C)
- Between the two m Q 0.0753 / / / / / /
equalizers
- Between the two mQ / 0.0704 0.0734 0.0721 0.0718 0.0723 0.0717
equalizers
- Connecting tube m Q / 0.0133 0.0158 0.0147 0.0146 0.0151 0.0139
Test Iltem Unit | Require- Test Results Verdict

ment 1# 2# 3# 44 5# 6#

Resistance factor k

- After the 400th heat / / 0.764 0.900 0.839 0.842 0.881 0.811 N
cycle

Resistance factor

ration A

- Resistance factor - / <2.0 0.9 1.1 0.9 1.0 0.9 0.9 P

ration As
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4.1.10 The 7th electrical resistance measurement (after the 475th heat cycle)

According to GB/T 9327—2008 clause 6.3.3.
Test method: GB/T 9327—2008, clause 6.2

Test parameters

Ambient temperature: 18 C
Measurement Item Unit Measurement Results
Reference Connecting Tube
conductor 1# 2# 3# 43 5# o6#
Electrical resistance
(207C)
- Between the two m Q 0.0757 / / / / / /
equalizers
- Between the two mQ / 0.0714 0.0735 0.0719 0.0721 0.0734 0.0719
equalizers
- Connecting tube m Q / 0.0140 0.0157 0.0142 0.0146 0.0159 0.0139
Test ltem Unit | Require- Test Results Verdict

ment 1# 2# 3# 44 S# o#

Resistance factor k

- After the 475th heat / / 0.801 0.889 0.805 0.840 0.921 0.805 N
cycle

Resistance factor

ration A

- Resistance factor / <20 1.0 1.1 0.9 1.0 1.0 0.9 P

ration As




3 QH’-ELL |J

ISTCW A i

Report No.: TN20-1441E Sample No.: CN19-4676 Page 14 of 23

GT-G-95mm?

4.1.11 The 8th electrical resistance measurement (after the 550th heat cycle)

According to GB/T 9327—2008 clause 6.3.3.
Test method: GB/T 9327—2008, clause 6.2

Test parameters

Ambient temperature: 18 TC
Measurement Item Unit Measurement Results
Reference Connecting Tube
conductor 1# 2# 3# 4 5# 6#
Electrical resistance
(20°C)
- Between the two m Q 0.0757 / / / / i /
equalizers
- Between the two mQ / 0.0710 0.0733 0.0717 0.0720 0.0729 0.0724
equalizers
- Connecting tube m Q / 0.0135 0.0154 0.0140 0.0145 0.0154 0.0144
Test Item Unit | Require- Test Results Verdict

ment 1# 2# 3# adt S# 6#

Resistance factor k

- After the 550th heat / / 0.775 0.875 0.795 0.834 0.892 0.832 N
cycle

Resistance factor

ration A

- Resistance factor / <2.0 0.9 1.1 0.9 1.0 1.0 0.9 P

ration A7
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4112 The 9th electrical resistance measurement (after the 625th heat cycle)

According to GB/T 9327—2008 clause 6.3.3.
Test method: GB/T 9327—2008, clause 6.2

Test parameters

Ambient temperature: 21 C
Measurement Item Unit Measurement Results
Reference Connecting Tube
conductor 1# 2# 3# 4% 5# 6#
Electrical resistance
(207C)
- Between the two m Q 0.0753 / / / / / /
equalizers
- Between the two mQ / 0.0714 0.0732 0.0714 0.0726 0.0729 0.0716
equalizers
- Connecting tube mQ / 0.0143 0.0157 0.0140 0.0155 0.0157 0.0139

Test Item Unit | Require- Test Results Verdict
ment 1# 2# 3# 4# 5# 6#

Resistance factor k

- After the 625th heat | / / 0.823 0.894 0.799 0.892 0.918 0.809 N
cycle

Resistance factor

ration A

- Resistance factor / <2.0 1.0 1.1 0.9 1.0 1.0 0.9 P

ration Ag
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4113 The 10th electrical resistance measurement (after the 700th heat cycle)

According to GB/T 9327—2008 clause 6.3.3.
Test method: GB/T 9327—2008, clause 6.2

Test parameters

Ambient temperature: 218 C
Measurement Iltem Unit Measurement Results
Reference Connecting Tube
conductor 1# 2# 3# 4% 5% 6#
Electrical resistance
(20°C)
- Between the two m Q 0.0756 / / / / / /
equalizers
- Between the two mQ / 0.0717 0.0731 0.0720 0.0723 0.0732 0.0721
equalizers
- Connecting tube mQ / 0.0143 0.0153 0.0144 0.0148 0.0158 0.0141
Test Item Unit | Require- Test Results Verdict

ment 1# 2% 3# 44t 5# 6#

Resistance factor k

- After the 700th heat / / 0.820 0.870 0.817 0.852 0.918 0.819 N
cycle

Resistance factor

ration A

- Resistance factor / <2.0 1.0 1.1 0.9 1.0 1.0 0.9 2

ration Ag
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4.1.14 The 11th electrical resistance measurement (after the 775th heat cycle)

According to GB/T 9327—2008 clause 6.3.3.
Test method: GB/T 9327—2008, clause 6.2

Test parameters

Ambient temperature: 20 C
Measurement ltem Unit Measurement Results
Reference Connecting Tube
conductor 1# 2# 3# af 5%# 6#
Electrical resistance
(207C)
- Between the two mQ 0.0754 / / / / / /
equalizers
- Between the two mQ / 0.0713 0.0734 0.0724 0.0726 0.0726 0.0721
equalizers
- Connecting tube m Q / 0.0140 0.0157 0.0150 0.0153 0.0153 0.0143
Test Item Unit | Require- Test Results Verdict

ment 1# 2# 3# 44 5# 6#

Resistance factor k

- After the 775th heat / / 0.807 0.894 0.852 0.882 0.892 0.830 N
cycle

Resistance factor

ration A

- Resistance factor / <2.0 1.0 1.1 1.0 1.0 1.0 0.9 =

ration Ao
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4.1.15 The 12th electrical resistance measurement (after the 850th heat cycle)

According to GB/T 9327—2008 clause 6.3.3.
Test method: GB/T 9327—2008, clause 6.2

Test parameters

Ambient temperature: 19 T
Measurement Item Unit Measurement Results
Reference Connecting Tube
conductor 1# 2%# 3# 43 5# 6#
Electrical resistance
(207C)
- Between the two m Q 0.0752 / / / / / /
equalizers
- Between the two mQ / 0.0707 0.0738 0.0725 0.0721 0.0731 0.0723
equalizers
- Connecting tube m Q / 0.0136 0.0163 0.0152 0.0149 0.0160 0.0146

Test Item Unit | Require- Test Results Verdict
ment 1# 2# 3# 43 5# 6#

Resistance factor k

- After the 850th heat / / 0.785 0.930 0.868 0.862 0.931 0.854 N
cycle

Resistance factor

ration A

- Resistance factor / <2.0 0.9 1.1 1.0 1.0 1.0 0.9 P

ration A4
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4.1.16 The 13th electrical resistance measurement (after the 925th heat cycle)

According to GB/T 9327—2008 clause 6.3.3.
Test method: GB/T 9327—2008, clause 6.2

Test parameters

Ambient temperature: 19 T
Measurement [tem Unit Measurement Results
Reference Connecting Tube
conductor 1# 2# 3# 43 5# 6#
Electrical resistance
(207C)
- Between the two m Q 0.0753 / / / / / /
equalizers
- Between the two m Q / 0.0711 0.0733 0.0726 0.0724 0.0735 0.0725
equalizers
- Connecting tube mQ / 0.0139 0.0157 0.0153 0.0152 0.0163 0.0147
Test Item Unit | Require- Test Results Verdict

ment 1# 2# 3# 43 S# o#

Resistance factor k

- After the 925th heat / / 0.800 0.896 0.870 0.874 0.948 0.858 N
cycle

Resistance factor

ration A

- Resistance factor / <2.0 1.0 1.1 1.0 1.0 1.0 1.0 P

ration A2
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4117

According to GB/T 9327—2008 clause 6.3.3.

Test method: GB/T 9327—2008, clause 6.2

Test parameters
Ambient temperature:

20

The 14th electrical resistance measurement (after the 1000th heat cycle)

Measurement Item

Unit

Measurement Results

Reference

Connecting Tu

be

conductor

1#

2# 3# 4#

S5#

6#

Electrical resistance
(20°C)

- Between the two
equalizers

- Between the two
equalizers

- Connecting tube

0.0751

0.0/4101 /00731

0.0726 0.0719 0.0729 0.0720

0.0140 0.0156 0.0154 0.0149 0.0159 0.0143

Test ltem

Unit | Require-

Test Results

ment

1#

2# 3# 4#

5#

o6#

Verdict

Resistance factor k

- After the 1000th heat
cycle
Resistance
ration A

- Resistance factor
ration A+3

Mean scatter 8

factor D

Maximum
temperature Omax

- Reference conductor
eref

- Connecting terminal
maximum temperature

emax

factor

Change in resistance /

/ <0.30
<0.15

T | 120~128

c Serei‘

0.807 0.894 0.878 0.859 0.926 0.837

1.0

0.12

126

110

1.1 1.0 1.0

0.09

0.07 0.13 0.09

125 125 126

112 110 104

1.0

0.08

125

106

0.9

0.10

125

103

3 samples experienced with 1000 heat cycles were tested for mechanical tests.
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4.2 Mechanical test

According to GB/T 9327—2008 clause 7.
Test method: GB/T 9327—2008, clause 7.1

Test parameters

Total tensile force: 5700 N
Load rate: <10 N/(s'mm?)
Duration: 1 min
Test Iltem Requirement Test Result Verdict
Mechanical tests No slipping shall occur during There is no slipping for the 3 P
the last minute of the test. samples in the tests.
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4.3 Surface and dimension check

4.3.1 Surface check

According to GB/T 14315—2008 Table 10, No.1.
Test method: GB/T 14315—2008, Table 10

Test parameter

Ambient temperature: 18 C
Test ltem Requirement Test Result Verdict
Surface check Sample surface shall be bright, By visual checking, the N

clean and smooth. There shall be | surface is smooth, there is
no burr formation, crack, sharp no burr, or crack, or sharp
edge, overlap. The cladding layer edge, or overlap. The
shall be well-distributed, no cladding layer is no
desquamated. There shall be no | desquamated. There is no
sharp angle and edge roll on both | sharp angle, or edge roll on
sides of the connecting tube. the both sides of the
connecting tube.

4.3.2 Dimension check

According to GB/T 14315—2008 Table 10, No.2.
Test method: GB/T 14315—2008,Table 10

Test parameter

Ambient temperature: 18450

Test ltem Unit Requirement Test Result Verdict
Dimension check
-d mm 135040 13.34 -
-D mm 18% 16 17.92 P
-L mm 285 86 P
- L1 mm / 0.9 N
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Appendix A: Conductor structure for the tests and installation information

Appendix A.1 Conductor structure

Nominal Material Type Outer diameter | The number of Structure
section area single wires
95mm? Cu Compacted Circle, »11.7 19 3 layers,
stranded 1+6+12
Appendix A.2 Parameters of the pressure clamp
Tube type & | Clamp type Working Stamper type | Diagonal line Shape of stamper
size pressure & size length
GT-G-95mm? EZ-400 120kN Cu95 18.0mm Hexagon confining
pressure

Appendix A.3 Distance between the compressions

There are 5 compression in the center part of the connecting tube. The distance is 5mm between the
impressions. The distance between the last compression and the tube end is 3mm.

Appendix B: Samples length

Item Length
(mm)
Reference Connecting Tube
conductor | 1# 24 3# 4# 5# 6#
Between two equalizers 395 / / / / / /
Equalizer—Connecting tube end (la) / 150 152 150 150 150 151
Equalizer—Connecting tube end (lp) / 150 150 1151 150 150 152
Terminal end—Terminal top (l;) / 91 92 92 91 90 90

- The End -




