KEMA | abs

TYPE TEST CERTIFICATE OF COMPLETE TYPE
TEST

Certificate No.

Test Object Polymer-housed metal-oxide surge arresters C4015507

Revision 0

Designation YH10W Serial No.

Rated voltage 3 kV to 51 kV; Arrester class Distribution DH; Rated frequency 50/60
Hz

Manufacturer Nanyang Jinniu Electric Co., Ltd Industry park of Toggbay, Nanyang city,

Henan province, China 474750 ¢ \
Production See manufacturer address above
; ~ ¢
Location \
Client Nanyang Jinniu Electric Co., Ltd Industry park of Tongb:':my, Nanyang city,

Henan province, China 474750 B ’
Date(s) of tests  From November 14, 2022 toNovember 29 2(94

Tested by CESI S.p.A. (“KEMA Labs”),

Via Rubattino, 54 \ E
20134 Milano — Italy ( "

The test object, constructed in.accordance with the description, drawings and photographs incorporated in the
documents forming part of this Certificate, has been subjected to the series of proving tests in accordance with:

IEC 60099-4 (2014-06), subclause 10.8
This Certificate has been issw following exclusively the STL Guides and Procedures.

| PAD C4015507 (3102541) - CONFIDENTIAL USE—l

The results are showmin the recgrtt:l’of proving tests reported in-detail in chapter 2 of this document and the
oscillograms (if any) attached hereto.

The values obtained and the general performance are considered to.comply with the'above standard(s) and to
justify the ratings assigned by-the manufacturer as.listed in chapter 1.

This Certificate applies only to the.individual object tested. KEMA"Labs makes no representations or warranties
with respect to any device other than-the object tested. It is the responsibility of the applicable device
manufacturer to ensure that any other devices or units having the same name and descriptions as the test object
are identical.

Digitally signed by Nguyen Huu thuy
Date: 2026.02.09 15:37:15 EET
Reason: MoldSign Signature
Location: Moldova

| MOLDOVA EUROPEANA |

This certificate comprises 07 Pages in total

Issued by CESI S.p.A.

Bertani Alessandro SN,

ii%_/mﬁa ACCREDIA

Director, 3 X '
//'-“"--\"\\; LENTE [TALANO DI ACCREDITAMENTO

High Voltage Labs NS
TARMES LAB N° 0030 L

Milan, January 17, 2025

Copyright 2025, Cl
KEMA Labs makes n
bound version of this

_A.. Please note that the original, protected .pdf version of this document is the only version that has been validated by KEMA Labs and
sentations or guarantees regarding any modifications or changes to any subsequent copies made by any other entity. A sealed and
ent may be available “for information only’.
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INFORMATION SHEET

The type of documents presented below can be issued by test laboratories which are part of KEMA Labs.

Details of these and all other types of certificates and reports issued by KEMA Labs are given on the website, which can be
accessed through the QR code on the front sheet. The title on the front sheet of the document indicates which type of
document is under review. All documents comprise a record of the (type) tests carried out. Mandatory requirements for items
1,2, 3,4 and 5 are that the object tested is clearly identified and verified by technical description, drawings and/or additional
specifications. The condition of the object after testing is assessed and recorded, if applicable.

1 Certificate

A Certificate is issued when the object tested has fulfilled the requirements of (the named (sub)clauses of) a recognized
standard. The relevant ratings assigned by the manufacturer are endorsed by KEMA Labs. All relevant test results and
observations are given in the records of proving tests (items 3, 4, 5 and 6) which form the basis of a Certificate and are referred
to in this Certificate.

2 Calibration Certificate

A Calibration Certificate is issued when a calibration program has been successfully executed. The calibration program refers to
an accredited calibration procedure that is according to recognized standards, manufacturer’s specifications or validated
internal methods.

3 Type Test Report

A Type Test Report is issued for products in the segments of low voltage, railway applications, automotive, metering and
protection & substation automation when the object tested has successfully passed the requested type tests (of the named
(sub)clauses) in accordance with a recognized standard. The tests required in these (sub)clauses could cover a complete or
partial set of type tests.

The sentence on the front sheet of a Type Test Report will state that the tests have been carried out in accordance with ......
The object has complied with the relevant requirements of the standard and justify the relevant ratings assigned by the
manufacturer as listed in chapter 1.

4 Design Verification Report

A Design Verification Report is issued when the object tested has successfully passed the requested design verification tests of
the named (sub)clauses in accordance with IEC 61439. The tests series required in these (sub)clauses could cover a complete or
selected set of design verification tests.

The sentence on the front sheet of a Design Verification Report will state that the tests have been carried out in accordance
with IEC 61439. The object has complied with the relevant requirements of the standard and justify the relevant ratings
assigned by the manufacturer as listed in chapter 1.

5 Report of Performance or Type Test Report

A Report of Performance or Type Test Report is issued for products in the segments of MV and HV transmission and distribution
when the object tested has successfully passed the requested (type) tests of the named (sub)clauses in accordance with a
recognized standard. The tests required in these (sub)clauses could cover a complete or partial set of (type) tests.

The sentence on the front sheet of a Report of Performance or Type Test Report will state that the tests have been carried out
in accordance with ...... The object has complied with the relevant requirements of the standard.

However, a Report of Performance or Type Test Report does not confirm any assigned rating.

6 Test Report
A Test Report is issued in all other cases.

7 Identification of official test documents

The official test documents of KEMA Labs are issued in digital form through .pdf files. Only integral reproduction of this
document is permitted without written permission from KEMA Labs. A sealed and bound version of the test document may be
available for the convenience of the client and has the status ‘for information only’. The copyright must be respected.

Items 1 and 2 are identified by a gold watermark and a gold seal with red ribbon on its front sheet. Items 3,4 and 5 are
identified by a silver watermark and a silver seal with green ribbon on its front sheet. Item 6 is identified by a blue watermark
on its front sheet.

8 Disclaimers

No certificate or other report issued by KEMA Labs for the purpose of confirming the performance of a test object in relation to
the testing requirements of a national or international standard, or in relation to any other testing specification, shall constitute
a warranty as to the adequacy or quality of the design or construction of the test object. No other document issued by KEMA
Labs for the purpose of reporting, explaining or describing any engineering or consulting services performed by KEMA Labs shall
constitute a warranty as to the adequacy or quality of the design or construction of any apparatus or system that is the subject
of the document. Information provided by the client or manufacturer can affect the validity of results. KEMA Labs is not
responsible for the consequences in such cases.
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REVISION OVERVIEW

The edition with the highest revision number always replaces the earlier issued editions.

Rev.No | Date of issue Page no. and changes
0 January 17, 2025 First issue
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1 IDENTIFICATION OF THE OBJECT

1.1 Ratings/characteristics proven by tests
Polymer-housed metal-oxide surge arresters

Type / Designation YH10W
Rated voltage - U, 3 kV to 51 kV (see details in table at page 5)
Continuous operating voltage - U¢ 2,4 kV to 40,8 kV (see details in table at page 5)
Rated frequency 50/60 Hz
Arrester classification Distribution DH
Nominal discharge current — I, - . 10kA
Repetitive charge transfer rating — Qs 0,4C
Thermal CHARGE rating - Qi h - 1,1C
Rated short current - Is 31,5 kA
- Design B
Specified short —term load- SSL 220 Nm
Specified long-term load - SLL 100 Nm
Terminal torque 20 Nm
Power frequency voltage versus time curve with prior duty

-for0Q,1s 1,200 U,
-for1,1s 1,050 U,
-for10,1s 1,000 U,
- for 1000 s 0,950 U,
Power frequency voltage versus time curve without prior duty

-for0,1s 1,220 U,
- for 1000 s 0,980 U,
Min. reference voltage at the reference current of 1 mA 3,0 kV to 51,0 kV (see details in table at page
Maximum residual voltage at |, = 10 kA 8,8 kV to 149,6 kV (see details in table at page 5)

1.2 Description of the object tested
Polymer-housed metal-oxide surge arresters. Here below a list of the size of the tested objects:

Surge arrester | Rated Continuous Minimum reference Maximum residual N. of MO Outline
type voltage operating voltage at the reference voltage at resistors drawing
voltage current of 1,0 mA In=10kA fitted: type | (see document
[kv] [kv] [kv] [kv] D36,5x20 C4015547)

YH10W-3 3 2,4 3 8,8 1 C4015547- 1

YH10W-6 6 4,8 6 17,6 2 C4015547- 2

YH10W-9 9 7,2 9 26,4 3 C4015547-3

YH10W-10 10 8 10 29,3 3 C4015547- 4

YH10W-11 11 8,8 11 32,3 4 C4015547-5

YH10W-12 12 9,6 12 35,2 4 C4015547- 6

YH10W-15 15 12 15 44 5 C4015547-7

YH10W-17.5 17;5 14 17,5 51;3 6 C4015547- 8

YH10W-18 18 14,4 18 52,8 6 C4015547-9
YH10W-21 21 16,8 21 61,6 7 C4015547- 10
YH10W-24 24 19,2 24 70,4 8 C4015547-11
YH10W-27 27 21,6 27 79,2 9 C4015547- 12
YH10W-30 30 24 30 88 10 C4015547- 13
YH10W-33 33 26,4 33 96,8 1 C4015547- 14
YH10W-36 36 28,8 36 105,6 12 C4015547- 15
YH10W-39 39 31,2 39 114,4 13 C4015547- 16
YH10W-42 42 33,6 42 123,2 14 C4015547- 17
YH10W-45 45 36 45 132 15 C4015547- 18
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YH10W-48 48 38,4 48 140,8 16 C4015547- 19
YH10W-51 51 40,8 51 149,6 17 C4015547- 20

1.3 List of drawings

The manufacturer has guaranteed that the object submitted for tests has been manufactured in
accordance with the following drawings and/or documents, supplied by them. KEMA Labs has verified
that these drawings and/or documents adequately represent the object tested. The manufacturer is
responsible for the correctness of these drawings and/or documents and the technical data presented.
KEMA Labs makes no representations or warranties regarding the accuracy of the drawings or that the
drawings meet any applicable industry standards or legal or regulatory requirements.

The table here below specifies details of the ratings of the surge arresters belonging to the homogeneous
series arresters type YH10W as proved by the type tests

The following drawings have been annexed to the relevant reports:

Drawing JNDQ.M03620 (MO resistor drawing) C3008047
Drawing JN-DH3.RMX (Long term stability test) section C3008329
Drawing JN-DH6.49187 (Sections in thermal model) for TOV test C3008323-2
Drawing JN- DHBL.49187 (Sections in thermal model) for Operating duty test C3008109-2
E;’::\;?g JN- DH51.49427.RMX (Sections in thermal model) 51kV Arrester with thermal 3008356
Drawing JN-DH51.49427 (Cross sectional) 51 kV Surge arrester drawing C3008071

2 RECORDS OF PROVING TESTS

This Certificate is issued based on the following records of proving tests, demonstrating the conformity
of the apparatus to the standard(s) mentioned on the front sheet. These following documents form an

integral part of this Certificate.

Description Revision
FGH TTR H24026 00
CESITTR C4017166 00
CESITTR C2016889 00
CESITTR C2016356 00
CESI TTR C2016357 00
CESITTR C2017219 00
CESITTR C2017220 00
CESITTR C2016984 00
CESITTR C2017565 00
CESITTR C2016265 00
CESITTR C3008043 00

CESITTR C2016352

00
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A brief description of all the tests carried out is given in the tables below.

No. Standard and clause

IEC 60099-4
Sub-clause 10.8.2

IEC 60099-4
Sub-clause 10.8.3

IEC 60099-4
Sub-clause 10.8.4

IEC 60099-4
Sub-clause 10.8.5

IEC 60099-4
Sub-clause 10.8.6

IEC 60099-4
Sub-clause 10.8.7

IEC 60099-4
Sub-clause 10.8.8

IEC 60099-4
Sub-clause 10.8.10

IEC 60099-4
Sub-clause 10.8.11

IEC 60099-4
Sub-clause 10.8.17.2

IEC 60099-4
Sub-clause 10.8.17.3

Description of tests

Insulation withstand test

Residual voltage tests

Test to verify long term stability under continuous operating voltage

Test to verify the repetitive charge transfer rating, Qrs

Heat dissipation behaviour of test sample

Operating duty test

Power frequency voltage-versus-time test

Short circuit test

Test of the bending moment

Salt fog test

UV light test

4  ADDITIONAL TYPE TESTS

Not applicable.

5 ADDITIONAL REFERENCES

CESI Report C4015515

Reference
documents

C4017166

C2016889

C2016356

C2016357

C2017219
C2017220

C2016984

C2017565

2016265

C2016352

H24026

C3008043

C4015507

The Report C4015515 specifies the criteria, adopted for the selection of the test samples and for the
calculation of the test parameters, in such a way that a type test carried out on one test specimen can
cover at the same time all the surge arresters of the homogeneous.
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END OF DOCUMENT

The laboratories of KEMA Labs are:

CESI S.p.A., Milan, Italy.

FGH Engineering & Test GmbH, Mannheim, Germany.

IPH Institut “Priffeld fir elektrische Hochleistungstechnik” GmbH, Berlin, Germany.
KEMA B.V., Arnhem, The Netherlands.

KEMA Labs, Zku3ebnictvi, a.s., Prague, the Czech Republic.

KEMA-Powertest, LLC, Chalfont, United States.

CESI P G MRED
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China National Center for
Quality Supervision and Test of Test Report -TBL' II
Electrical Apparatus Products Disconnector
Contents
Number Contents Page
1 Cover
2 Contents 1
3 General 2
4 Photos of the specimens 3
5 Test conclusion 4
6 Disconnector tests g T 5~10
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China National Center for

Quality Supervision and Test of Test Report ,TB L1l
Electrical Apparatus Products Disconnector
General
Test category Commission test
Type and name of .
spechmens TBL-11  Disconnector
Client NanYang JinNiu Electric Co., Ltd.
Address South of Zhongyuan Road, Industrial Cluster Zone, Tongbai County, Nanyang, Henan, China
Manufacturer NanYang JinNiu Electric Co., Ltd.
Address South of Zhongyuan Road, Industrial Cluster Zone, Tongbai County, Nanyang, Henan, China
Manufacturing date / )
and serial number y
Repetitive charge Q< C 0.6 i,
Thermal charge transfer mtiﬁg Q;h G ] \ l,i -
Bending breaking load N | =150
Tensile breakingload N | 25:00':--3.,
E Torsional ﬁreaking load: N'm ‘ 23:'0 ‘
— o | | | [
g 2| 4/10ps high current impulse kA 100
L
o
.g E
25
E
£ L v
o Ve ]
o, sz
H"‘w \

Technical data
from client

TBL-1II Disconnector  Test commission form

Description

Representative of client: Zhang Yu

Date of specimens receiving: Jul. 29", 2021

Test period: from Aug. 6", 2021 to Aug. 11", 2021

SJJJ-GT002
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China National Center for
Quality Supervision and Test of
Electrical Apparatus Products

Test Report

TBL-1I
Disconnector

Photos of the specimens
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China National Center for

Quality Supervision and Test of Test Report TBL-1II
Electrical Apparatus Products Disconnector

Test conclusion

Client NanYang JinNiu Electric Co., Ltd.
Type of specimens | TBL-II
Name of specimens | Disconnector
Manufacturer

NanYang JinNiu Electric Co., Ltd.

Test items and |

Disconnector tests e T
Testtovenfythe mpenuv:;r;?&‘mfer rating (Q=06C, 20times] pAsS
f" Operatmg duty test [Qu=1.1C] e ‘~> PASS
EI vmuscun'enttest SRBEEIG ' = PASS
: l,: ]Mechamcal tests [Bendmg IoanSONFI'ensﬂe IoadZSOON PASS
; £ 3 Torsional 10ad>30N- m] \
L v ] E
: / tTemperaturc cycling test and seal pumping test B PASS

1
“ehrd

|

!

i

1

| |

i
IM’“

a"":-'-"-'—. _m“m

!
results Bz
ik ! B
] N
i T3 i f ')', 7
¥ o B el N
qu 4% s j
o
e -*"" > =
IEC 60099-4:2014 Surge arresters —Part 4: Metal-oxide surge arresters without gaps for a.c.
Test standard systems Clause 10.8.9
/@' Wit %ﬂ\
The tests are carried out o ¥ H %ec orchy NanYang JinNiu Electric Co., Ltd.,
i t the rel t
Nty | 2ol leet itoms moek s vele f?‘f?’f bov :&- tandard and technical specifications,
and the specimens have passed th iy [ '; /[ﬁn_-
Note: the conclusion is valid only for cte tested specimens.
—— 7z
o ! 4 V-{\' 1 -
Compiled by: Proofread by: t  Checked by: /1;2 %, Approved by: lg?m f{

Date: 7 ~8-2Y  Date: Y282 Date: ?24—~8-2U  pute: >opc85 Z
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China National Center for

Quality Supervision and Test of Test Report
Electrical Apparatus Products

TBL-1I
Disconnector

Disconnector test  Test to verify the repetitive charge transfer rating

Test date: 2021-08-06/2021-08-10

1. Test requirements

No. of the specimens 21P0528-S-C01 21P0528-S-C02 | 21P0528-S-C03 Standard value
Resistance before test (MQ) 25.61 38.96 19.78 /
1 0.67 0.66 0.66
2 0667 - 0.66 .. 0.67
3 406" To.6T N, 066
4 0.67 0.67 066
5 sl Evenmsn ot
Jf 6 t 0,66 -San il Bad gg il W WO.G;G ‘ii
i H o6 066 | 066y A
/8 L 066 0.6644 066 ¢\
.f commn| [ l0.66mmemmls 06704 066 |
Repetitive cha:ge{ N005E| FR0l6oaaT 0.66 | 0.67 | 066
value (C) 11 L 066 0.66 066 | '
12 L 067 066 | 066/ /
Y13 s o. 066 | 066
\ T 660 |11 067 | [o66 |
15 Y066 o
16/ S, 0.67 066 |7 067
17 W 0.660 | reenn 067 T 066
18 0.66 S| INNEN066" 0.66
19 0.66 0.66 0.67
20 0.66 0.66 0.66
Resistance after test (MQ) 25.69 39.25 19.95 /
Variation ratio (%) 0.31 0.74 0.86 <20
Tek résults No ﬂnshqver or No ﬂashqver or No ﬂashqver or No ﬂashqver or
opemuon operatmn operation opemtlon

The disconnectors can work at current of 20 A after the test, and meet the standard specified and the test is passed.
Note: Specimens 21P0528-S-C01~C03 are disconnectors.

P= 100.3kPa/101.4kPa;  Environmental temperature t=27.1'C/27.5C;

Atmosphere condition

e L 0/ 0/ o 3 Sp=
of test zone Relative humidity: 50%/59%  Atmosphere correction factor Kt=/

Height correction factor Ka=/

SJ1J-GT006

—Ma A
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China National Center for
Quality Supervision and Test of
Electrical Apparatus Products

Test

Report

TBL-1I
Disconnector

Disconnector test Operating duty test

Test date: 2021-08-06

No. of the specimens 21P0528-S-C04 21P0528-5-C05 21P0528-S-C06
Test resistance value before the test (MQ) 23.78 28.98 17.89
U, (kV) 3.0 3.0 3.0
U (kV) 24 24 2.4
4/10s high =
current impulse | The first current(kA)+" 95.42 ., 94.62 95.47
withstand e . 4 ol .
" Preheat to 60°C, twice 8/20s Lightning impulse .
P 4 PR —— o —— 2 o "‘ /
Thermal charge Ratifle 1 | O.'S:S i PSELﬁ | 0.58
transfer rating (140) . ‘ 5
within Imin Qu | “4° 7 | 2 0.58 0.58 % 0.58
'fl Close the po{ver-ﬁequency source within lOp:fis (Actual time is 5§;tls)
Application of U (kV) 3.02 3.02 | 3.03
Duration (s) a0 | 10 10
Application of U, (kV) 2.40 291 241
Duration (min) 30 30 30
The first minute 0.52 0.48 045
Power dissipation i
value at Ups (W) The fifteenth mmute _ 9 0.30 0.28
The thirtieth minute | . 026 0.26
Visual examination of test §pgéi_mens Intact Intact Intact
Test resistance value after the test (M) 23.56 29.23 18.11
Variation ratio (%): <5 093 0.86 1.23
. . No evidence of No evidence of No evidence of
The Sl:icgﬁf:sf{'h‘;l“ld beono z\;(d{ince of puncture, flashover | puncture, flashover or | puncture, flashover or
P ; tlashover or cr. 4 or cracking cracking cracking

The disconnectors can work at current of 20 A after the test, and meet the standard specified and the test is passed.

Note: Specimens 21P0528-5-C04~C06 are disconnectors.

Atmosphere condition P=100.3kPa;

of test zone

Environmental tem

Atmosphere correction factor Kt=/

perature t=27.1°C;

Relative humidity: 50%

Height correction factor Ka=/

SJIJ-GT006

L A0 N

n
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China National Center for

Quality Supervision and Test of Test Report
Electrical Apparatus Products

TBL-1I
Disconnector

Disconnector test Time versus current test

Test date: 2021-08-09

No. of the specimens | Applied current (A) Maximum disconnec.t ion duration Test results
of each five specimens (s)
21P0528-S-C07~C11 0.1x10% 29.6
21P0528-S-C12~C16 19.5+10% 527
_{ e ——— Operation of disconnector
s ity occurs, and there shall be clear
21P0528-8-C17~C21 26.5:}:10“/,_ ...‘3§9d . . dadhgce and permMEat
=€ e disconnection.
21P0528-S-C22~C26 224:!:10% 0.094 T—
21P0528-S-C27~C31 /»' ' v sooa;m%._,: ol 0 026 / "b

7 =
Note: Time vcrsus current charactensuc curve refers to annex. Spec:mcns 21P0528-S-C07~C31 are disconnectors.

[ WY

Atmosphere condition P=101.3kPa; Environmental temperature t=28°C; Relative humidity: 54%
of test zone Atmosphere correction factor Kt=/ Height correction factor Ka=/
SI1J-GTO06
E3EE
-v““? x.;
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China National Center for

TBL-1I

Quality Supervision and Test of Test Report Di ector
isconn

Electrical Apparatus Products

Disconnector test Mechanical tests

Test date: 2021-08-05~2021-08-06

1. Test requirements

Bending moment test:

The test shall be made on five new specimens. On each specimen, the bending load shall be increased smoothly
until breaking occurs within 30s to 90s, Bending breaking load>150N.

Tensile load test:

The test shall be made on five new specimens. On each specimen, the tensile load shall be increased smoothly

until breaking occurs within 30s to 90s. Tensile breakifig 16ad=500N.
Torsional load test: o : i \‘.

"' P
The test shall be made on ﬁve new. specunens On each spec:men “the wrsmn load shall be increased smoothly

g 1

until breaking occurs within 305 to 90s. Torsional breaking load>30N-m. RN

& __.‘

2. Test results .".,f » {""""" s AT “"'3 r“'”""“"‘“ "”""‘1 F""
Bending moment test/ i B & \

No. of the specimens ! | Time to specimens occur breakage(s) Bending breaking load (=150N)
21P0528-S-C32 Elw 63 e To2470
21P0528 S-C33RE  F | mmnmy 48 kil 1543
21P0528-S-C34 0N || EEENNEE 35 T 1279
21P0528-S-C35 £l 38 s 954
21P0528-S-C36 ki 44 pe 1279

Tensile load test  + et e | FiF]

No. of the specimens | | Time to specimens occur breakﬁge(s) ,Tensﬂe breaking load (=500N)
21P0528-S-C37 U e i 33 o B | 3443
21P0528-S-C38 " 47 3468
21P0528-S-C39¢ @u . 41 e 4 3191
21P0528-S-C40 O TS0 e (5 3291
21P0528-S-C41 TR S eSS 3493

Torsional load test

No. of the specimens Time to specimens occur breakage(s) | Torsional breaking load (>30N-m)
21P0528-S-C42 65 31.25
21P0528-S-C43 71 3228
21P0528-S-C44 64 30.86
21P0528-5-C45 70 33.74
21P0528-5-C46 62 32.80

Note: Specimens 21P0528-S-C32~C46 are disconnectors.

P=100.5kPa/100.1kPa; Environmental temperature t=25.8'C/24.6 C;

Atmosphere condition

of test zone Relative humidity: 83%/66%  Atmosphere correction factor Kt=/

Height correction factor Ka=/

$11J-GT006

- —

o ———
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China National Center for
y .. I
Qual:t)t Supervision and Test of Test Report .TBL 1
Electrical Apparatus Products Disconnector

Disconnector test Temperature cycling and seal pumping test

Test date: 2021-08-05~2021-08-10

1. Test requirements

Within 24 h after having reached ambient temperature the resistance or capacitance of the grading element of each
specimen shall be measured and the specimens shall be opened for visual inspection. The disconnectors shall have
passed the tests if no moisture is found within the test specimens upon visual examination of the internal parts and
surfaces and if the resistance or capacitance of the grading element has not changed by more than 20 %.

2. Test results 3 s -

Required value . N Result
High temperatire ™ | piommm40=70'C1 |10 IR 50°C
Duration ; 3h b [ 3h
f Low temperature | -35—-50C A -40°C
Temperature cycling test - e ‘ ‘
l| . Duration_______ A 3h ] 3h
5‘ Temperature gradient : ; : .
l i oy gép‘a et ?;;lK/mm [ | 1K/min
. i ]
{ .~ Cycles ki 10 ! y 10
High temperature F 60+3°C {5 60°C
_Duration?  >60min | 7 60min
Ex, ”‘.‘;‘:i';,:. TeATS . : \ _ T
Iq;“:ﬁperaturc transfer time <S5min ' 4
Seal pumping test o i
AT 4°C
sl - =120min 120min
10 10
Note: Specimens 21P0528-S-C47~C56 are disconnectors.
S11J-GT006
Ofd0]
"&‘-‘-’-E-(r,;

paee

s



Report No.: 21P0528-S Total 19 Page 10

China National Center for

Quality Supervision and Test of Test Report
Electrical Apparatus Products

TBL-1I
Disconnector

Disconnector test Temperature cycling and seal pumping test (Continued)

Test date: 2021-08-05~2021-08-11

1. Test requirements

Within 24 h after having reached ambient temperature the resistance or capacitance of the grading element of each
specimen shall be measured and the specimens shall be opened for visual inspection. The disconnectors shall have
passed the tests if no moisture is found within the test specimens upon visual examination of the internal parts and
surfaces and if the resistance or capacitance of the grading element has not changed by more than 20 %.

-

2. Test results p

The verification after temperatuié cycling and seal pumping test

<

‘Re-s- e - S g e o B -y | % .
Resistance measurement of grading compone'lg:ti_r % Whether moisture

No. of the specimens’
£

4 Befort%.'tmst MQ) | After t!est MQ) v :ﬁatioﬁ%‘%ﬂu existed inside or not
21P0528-S-C4'} 27.78 2785 ) 025 | |} No
20P0528-5-C48 | 3842 | 3850 044 ||| Mo
21P0528-5.C49 | 3345 | 33.65 [ 060 , No
21P0528-S-C50 28.60 842§ 063 ||| N
21P0528-5-C51 27.82 2795 | 047 BIN No
21P0528-S-C52 | 133._9.:? Blwmy 3382 | 0.27: ! Mo
21P0528-S-C53 . 57,65 SN 0.36 | No
21P0528-5-C54 . 532 | Toar o
21P0528-S-C55 1500 |[TE5Rs. T oas e
21P0528-5-C56 32.84 307 0.40 No

Meet the standard specified and the test is passed.
Note: Specimens 21P0 528-S-C47~C56 are disconnectors.
SI1J-GT006
Bt
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China National Center for
: ) cener TBL-1I
Quality Supervision and Test of Test Report .
Electrical Apparatus Products Disconnector
Annex
Serial
Jiiber Contents Ne.
; Schematic diagram of disconnector test (Test to verify the repetitive 21P0528-S-1
charge transfer rating)
2 Schematic diagram of disconnector test (Operating duty test) 21P0528-S-2
. Oscillograms of disconnector test (Test to verify the repetitive /
charge transfer rating)
4 Oscillograms of disqgnnectoi'_t?st (Operating duty. test) f
5 Oscil!ogram_g_,of disconnector test (Time versus current test) ™. /
6 Oggillograni'(l)f disconnector test (Mechanical tests) .. | N /
& ol BT i[\\
‘_g 2 5] 7 b ﬁ Y \
& | A )

7 sl

i — '

: T TR |

| |

| | R iy

‘ 3 3 I . ‘:P |
é
T g ‘7 e .
—
S11J-GTo09
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Report No.: 21P0528-S
Sch

ematic diagram of disconnector
test (Test to verify the repetitive

charge transfer rating)

TBL-1I

Disconnector

No.: 21P0528-S-1

sithh
_‘”:“IL AtsH o
, T [
e || T Tl

Xe4R

- EEHE(Silicon stack)

magnetic head capacitor)

ik fi(Tested object)
it 2E [l (Measuring coil)

TET <3

ms;g;g

E

‘ y
Az (Silicon controlled rectifier)
75 #1458 3% (Charging transformer)
ik 1% 28 (Double oltage capacitor)

b EzﬁJﬁiL(Automat:c groundmg)
ﬁ 572l @.Fﬂ(Prolected resistance)
A ES(DC resistance voltage divider)
B3 /% (Modulated wave inductance)

3% H1PH (Modulated wave resistance)
FHA XLk H % 4% (Main capacitor  Double

Tl HL ER B (Discharge ball-gap)

54 JE 43 IE 2% (Residual voltage divider)

ﬁHEs -

JE?L

e

S11J-GTo07

! *":ira

S




No.: 21P0528-S
Total 19 Page 13

#&“,__
Schematic diagram of TBL-1I

Disconnector

disconnector test (Operating
duty test)

No: 21P0528-S-2

BEEZZ  WE GME
() @ Ll Gf (6 itﬁﬁ

e 3 I..‘I TT "

ket
L

Az Iy \ §

|
| N
v
-

A b
AT % kE(Silicon controlled rectifier) "::“"":" § ]
75, F1 45 JE: 28 (Charging transformer) 5} ;
{2 JE #1725 (Double voltage capacitor) £

F:HE(Silicon stack) ;

[ 7)) %111 (Automatic groundmg)

{5471l (Protected resistance)

i HLBA 4> JE 2% (DC resistance voltage dmder) L

{93 L% (Modulated wave inductance)
e 75 o B Sk LA 2 (Main capacitor and magnetic head capacitor)

175 (Power supply) e
41 F1 F (Decoupling circuit)

075 FF 5 (Vacuum switch)

e ER B (Discharge ball-gap)

it ik (Tested object)

342 £k [l (Measuring coil)
T 45l 7543 F 8 (Power-frequency capacitive voltage divider)

T 4R Hifih & 75 i 45 (Power-frequency phase-shifted trigger

controller)

SJII-GTo07

B
e
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Re

oscillograms of disconnector test el

Disconnector

(Test to verify the repetitive
No: /
charge transfer rating) )

I

21P0528-S-C01

PEARRARRRNALY

!

Z1PO528B-5-C01-3
Cpk=a46.754kAC T

N

21P0528-5-C02-6
Cpkaa6.983kA; T1=B.

-

; ‘_,flrgszgzlsrcﬁi

e A
R A ———— e — -
=N T _ —
= apih ‘€ --'w-l--|- SN A .
. | ! | | i | [ l | ’ i
i | b _ b {1
—i b { o [ I i,‘ =y ! b -
—] L ] . | 1 E .
V] | ] | ] | ] t 4 14
. . anEEEE =
I T o A W WO I e e e e T
2 P 2 e e
cmi“..?:l&.? T2 —B.AGus; 12 =18.20us Aot =132 W= FAOAZ651/T) ; 2= O.66AS;

S11J-GT007
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: : TBL-1I
Oscillograms of disconnector | p;sconnector

test (Operating duty test) No: /

21P0528-S-C04

T .

[21P0528-5-C0O4-1
Cpk=27.462kA: T1=

i o s
i
1
I

=]
ey
=

!

|

)

|

|

|

P . =

{

| o 1. | i

i 4 . » g 1 |

L | | h SRS ) g = L 0y b i

MaTafs s ade % avs wm aka 4% afs oh adt w4 als so uiE 4s BNA ea es8 43 ar6 o YEM ve TRE 4
o oo |

9% W/R=11410.48)/Q : Q=0.58AS

B =
4 a5 4 vs ie sas

21P05%28-5-COa-2 Pk

Cpk=27.34akA; T1=7.72us 1‘2-2357

- il

R e

o'l
N

T

\3 Ny

|

o o
\I =1 4
' { bt .

™~ i [
e = It =

1

i
7
/

LA

|

sy S W9 ve e b i we iee 2e ats
21P0528-5-C05%-1
cpu-":?y,q75?¢,;n w7, 770us; T2=23.400% Beta=0.000%; W/R=11494.73)/02 | Q=0.58AS;

|
2 o i
s ars sa 4t wu ara eb ad

W % a3% A% AFs ea ais ss afu e wie n vra sh min sh sve em sin se sih tae
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. . TBL-1I
Oscillograms of disconnector | p:connector
test (Operating duty test) No: /
21P0528-S-C05
= EE E
=] i | o . ==
:: 11 | | ) !H :L
::.: l | -_]‘____ e | Tm |i _‘ T—i
= S = A
= i | =
- l = BERR.  NEE N
P 0 v ve ais s e W i % wis b ads sh a4 we uds ie efa ae are e slecwe ....A,sAnf. - T.'T.. i Wi S
E::gggsgg;ﬁ)}?l -7.7 p;;-g.mw/n-guzsgmmﬁ-.q-gg.sm 5
> i z.g-vfi.i.&r T .‘; e T A T ,_",! § : {
) =0 . oS MENELTS - S X ¥ ”.‘
‘,4’” gy Y
; . f TR A b ‘\\.
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£ . i .
.E- i | £ | T T I e po b | == I f - m
= 3 R
E: 1 |48 % o SR ' _..__1
==
:."‘..:H'<f,§“_l b = !
= . - =k !
=11 | | FER | || ! - i
=] N ErlEE ] et
é;ﬁiﬁ“&fa‘&;}_,:$ % 11;-11651.43%3‘1:.é-o.s;sn-séﬁ;b'}*-Q-*“
3
L N — : = | S - — e == —
prr i | I - - - - | }
et | . |IIJ=‘7'!'W,---' =
=18 1] EEERS |
=1 BE RS EEEEEERE |
=i A | SEEESE |
=1 | | N |
o i = | - :
=N RREN=N EES=sANES
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LT 11 O TR V" 4

TBL- I
Oscillogram of disconnector | Disconnector
test (Time versus current test) No: /
T ms, -‘ i ; S :.:1““'.
/ o,
S . e = S
30 ¢—— % E
20 s=s=
15 — -
= =
L J e e | ;
5 H . — 1 | ‘ —
3‘.‘\;\ ] I — }
Sy 1
e —— =
200 400+ 600- 80— ——1000
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Report No.: 21 P0528-S

Oscillograms of disconnector

TBL-1I
.Disconnector

test (Mechanical tests)

No.: /

RRAWIND

0 01 6423 6793 1oue

i DR

21P0528-5-C34

)

Bending moment test

- 21P0528-S-C33

2d .“‘,-

2

0 01420289 0427 050 0711 O QRO 1130 1201

TRAWMN i
0142 0290 0425 0568 0708 0843 OFH1 1122 130 0
] =3 1 i 3
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test (Mechanical tests)

TBL-1I

Oscillograms of disconnector | pisconnector

No.: /

21P0528-5-C37

Tensile test

21P0528-5-C38

21P0528-S-C39 |

£

ZRIEEL 0%, S

o F T

0 = l l:l '.'4 :: = ] (] ] o; 7] m
21P0528-S-C41 .
" 3;‘": i n‘l ) L n L
No text below
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DECLARATION

1.The report is invalid without seal or page combining seal on the report;

2. The report is invalid if altered,;

3. The report is invalid without signatures of persons for drawing up,
proof-reading,reviewing and approval;

4. The report is valid only for the inspected and tested samples.

NOTICE

1. In case there is any objection to this report, please raise it to the laboratory within fifteen
days starting from the date of receiving the report. Thank you for your cooperation.

2. In case there is no objection, please take back the samples within one month starting from
the date of receiving the report, when the manufacturer is going to take back the samples,
certificate for sample taking and along with the written approval for the report should be

brought in presence, only then the samples could be taken back. On time due, the samples

will be in the laboratory’s own disposal.

The test report is in total 19 pages including 8 figures and 1 photo

Typewriter Danli Han Proofreader Qing Ding Binder  Danli Han

Address: No.5 Qianzhu Rd., Yuexi, Wuzhong District,Suzhou
lel: (0512) 66556600 (switchboards) 68252753 68081201 Fax: (0512) 68081686

Post code: 215104 http: //www.eeti.cn E-mail: eservice@eeti.cn
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Type Test Report

Document No. C2016984 Copy No. 1 Number of pages 65

Apparatus Metal-Oxide resistors type D36,5x20 assembled in thermally prorated section
representing the polymer-housed surge arrester series type YH10W

Designation -

Serial Number -

Manufacturer Nanyang Jinniu Electric Co., Ltd
Industry park of Tongbai, Nanyang city, Henan province, China 474750

Client Nanyang Jinniu Electric Co., Ltd
Industry park of Tongbai, Nanyang city, Henan province, China 474750

Tested for -
Date(s) of tests November 24+30, 2022
Tested by CESI S.p.A.

Via Rubattino, 54
20134 Milano - ltaly

Test performed Operating duty test

The apparatus, constructed in accordance with the description, drawings and photographs
incorporated in this document has been subjected to the series of proving tests in accordance with:

IEC 60099-4 - Edition 3.0 (2014-06)

The results are shown in the record of proving tests and the oscillograms attached hereto. The values obtained and the general performance are
considered to comply with the above Standard(s). The ratings assigned by the Manufacturer are listed on the ratings page.

The document applies only to the apparatus tested. The responsibility for conformity of any apparatus having the same designations with that tested rests
with the Manufacturer.

June 14, 2023

Greg%ori Marco The Managper - Verhoeven Bas
C2016¢ 3059AUT_ 4 C2016984 3482248 KPP
Date Test Engineer in charge Approved by

Partial repreduction of this document is permitted only with the written permissions from CESI Group.
The authenticity of this document is guaranteed by the integrity of hologram.
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The laboratory meets the requirements of the Standard ISO/IEC

17025: 2017 “General requirements for the competence of testing
A RE D A § and calibration laboratories”. The in force status of the accreditation

V'ENTE ITALIANO DI ACCREDITAMENTO - and the list of accredited tests may be checked in the WEB site:
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Notes

STL-Member

CESI Group members are founder members of the SHORT-CIRCUIT TESTING LIAISON (STL) which has
been established in 1969. STL is a forum for voluntary international cooperation of testing
organizations.

CESI Group Test Documents description

STL Type Test Certificate of .......

Issued for type tests of high voltage products (> 1 kVa; > 1,5 kVa), which have successfully been
carried out in full compliance with the relevant specifications or standards and STL Guides valid at
the time of the test. The STL Type Test Certificate consists of documents unequivocally identifying
the test object and describes all conditions under which the tests were conducted. It gives evidence
of the unobjectionable behavior of the test object during the tests in line with the normative
documents applied as well as of the results of successful testing.

Type Test Certificate of .......

Issued for type tests of high voltage products (> 1 kVa; > 1,5 kVu), which have successfully been
carried out in full compliance with the relevant specifications or standards valid at the time of the
test. The Type Test Certificate consists of documents unequivocally identifying the test object and
describes all conditions under which the tests were conducted. It gives evidence of the
unobjectionable behavior of the test object during the tests in line with the normative documents
applied as well as of the results of successful testing.

Test Certificate of (complete / selected) Type Tests

Issued if type tests of low voltage products (< 1 kVa.; < 1,5 kVa.) requested by the relevant product
standard were passed. For these tests the equipment under test must be clearly identified by
technical description, drawings, and additional specifications.

Certificate of Design Verification

Issued for passed design verification tests according to IEC 61439. For these tests the equipment
under test must be clearly identified by technical description, drawings, and additional
specifications.

Type Test Report

Issued for high and low voltage products if parts of selected type tests have been passed; those shall
be carried out in full compliance with the relevant standards but (for high voltage products) do not
fulfill all STL requirements for issuing a Type Test Certificate. For these tests the equipment under
test must be clearly identified by technical description, drawings, and additional specifications.

Test Report

Issued for all other tests on high and low voltage products which have been carried out according to
specifications, standards and/or client instructions

On-Site Test Record
Issued as a record of results acquired during the on-site tests / measurements

Test Award

Can be additionally issued for all named types of test documents above if the tests to be referenced
were passed
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Tests witnessed by:

Identification of the object: Requested

The Manufacturer guarantees that the tested object is manufactured according to the submitted drawings.

CESI checked that these drawings adequately represent in shape and dimensions the essential details and the parts of the tested
object.

These drawings, identified by CESI and numbered C3008109 No. 2 & C3008047 , are annexed to this document.

Test evaluation

Subclause Test Test result
IEC 60099-4 (2014-06) — clause 10.8.7 Operating duty test Passed
The decision rule in conformity assessment is based on the simple acceptance method without considering the
measuring uncertainties.

The reported expanded uncertainties are determined in accordance with the Publication JCGM 100 “Evaluation of
measurement data — Guide to the expression of uncertainty in measurement” and are based on a standard uncertainty
multiplied by a coverage factor K=2, which for a normal distribution provides a level of confidence of approximately 95%

- Voltage a.c. : £3,0%
- Residual peak voltage (impulse tests) 1 £3,0%
- Current a.c. : +£3,0%
- Peak current (impulse tests) 1 +£3,0%
- Time (impulse tests) : £10,0%
- Time (a.c. tests) : +1,5%

Laboratory information

Receipt date of the sample November 2022

Test location CESI - Via Rubattino 54 — Milan

CESI testing team Mr. L. Podavitte

Test laboratory P177 (Surge Arrester laboratory)
7000005391

The sampling of the apparatuses to be tested has been carried out by CESI according to the product Standard
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Photographs of the test object 6 .
Reference standard 7 s
Test carried out 7 o
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Test procedure 8 o
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Visual inspection and summary of test result
Operating duty test

Technical data

Pages annexed:

Oscillograms n. 39 pages
Client’s drawing (Thermal model) CESI no. C3008109/2 —n.1 page

Client’s drawing (MO resistor) - CESI no. C3008047 —n.1 page
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Test object characteristics

electrical characteristics (assigned by the client)

Manufacturer's name Nanyang Jinniu Electric Co., Ltd
Arrester section type YHI0W-15
Block’s supplier Nanyang Jinniu Electric Co., Ltd
Drawing code JN-DHBL.49187
Metal-oxide resistor type D36,5x20
Arrester class Distribution
Designation DH
Nominal discharge current - [kA] 10
Rated voltage — U, [kV] 1,000 x Uper
Continuous operating voltage - U, [kV] 0,800 x UL,
Repetitive charge transfer rating — Qs [C_] 0.4
Thermal charge transfer rating - Qu [C] - 1,1
Reference current - I,.r [MA] 1,0
Rated frequency - [Hz] 50/60
Year of manufacture 2022
geometrical characteristics measured only on the metal-oxide resistor block
Total height [mm] 20+0,5
Diameter [mm] 36,5+1,0
S,
KN '

LAB N° 0030 L
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Photograph of the test samples

Photono. 1
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Reference Standard
IEC 60099-4 (2014/06) — Edition 3.0 - Clause 10.8.7
“Metal-oxide surge arresters without gaps for a.c. system”
Test carried out Number of sample tested
Operating duty test 3
Test object identification
Test object name Identification of the test sample
(given by CESI)
ODI
Metal-Oxide resistors type D36,5x20 assembled in
thermally prorated section representing the polymer- oD2
housed surge arrester series type YH10W
oD3
S,
==l ACCREDIA X
": /__-b"‘ _:' L'ENTE ITALIANO DI ACCREDITAMENTO -
,”7//_;\—,_"\‘?);\ ENTE ITALIANO DI IE
Pethyl W LAB N° 0030 L
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Test procedure

1. Test performed on Polymer-housed metal-oxide surge arrester section

The test procedure consisted of the following sequence:

Initial test
a) Measurement of the lightning impulse residual voltage at the nominal discharge current
b) Measurement of the power frequency reference voltage at the reference current

Conditioning
c) Application of one high current impulse 4/10 ps at 100 kA

2. Test performed on Polymer-housed metal-oxide surge arrester section

Thermal recovery test

d) Calculation of the voltage correction factors

e) The surge arrester sections were kept in an oven at the temperature of 62 °C till thermal equilibrium (not more than twenty
hours)

f) Injection of two 8/20 lightning current impulses at rated thermal charge transfer Qy and at a time shorter than 100 ms after
the application of the second 8/20 current impulse the sample was energized at U, for 10s and then at U.’ for 30 min. to
verify the thermal stability.

- intervals between 8/20 lightning current impulse: 55 seconds
- nominal test frequency : 50 Hz

3. Test performed on Polymer-housed metal-oxide surge arrester section

g) Measurement of the lightning impulse residual voltage at nominal discharge current for comparison with initial value
h) After that the sample has cooled to ambient temperature, two current impulses 8/20 at In have been applied for to check the
integrity of the internal parts. The interval between impulses was 50-60 seconds.

Test result

The visual inspection of the sample after the test has revealed no sign of physical damage.

The variation of lightning impulse residual voltage before and after the test was less than 5% (maximum allowed variation
according to reference standard is 5%).

The thermal recovery was achieved.

The acceptance criteria are fulfilled. The test result is positive.

o "

jacMRA ACCREDIA \

‘—:{///—T\—:;\.; L'ENTE ITALIANO DI ACCREDITAMENTO -
Bl NN

ALLT6IG yld LAB N° 0030 L



Al14411G
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Summary of test results
Variation of lightning impulse residual voltage at 1,
before test after test i
L discharge current residual voltage discharge current residual voltage A1t
kA kv kA kV %
OD1 10,16 42,13 10,16 43,06 2,2
0D2 10,13 42,23 10,18 43,20 2,3
0oD3 10,07 4221 10,21 43,15 .2

Variation of lightning impulse residual voltage between residual voltage measurement at In during initial test and residual
voltage measurement at In during last impulse

before test

after test (last impulse)

siple discharge current residual voltage discharge current | residual voltage Maxiation
kA kv kA kV %
ODI 10,16 42,13 10,18 43,24 2,6
0oD2 10,13 4223 10,15 43,33 2,6
0D3 10,07 42,21 10,18 43,31 2,6

Visual inspection after the test

The visual external inspection of polymer-housed metal-oxide surge arrester section after the test has revealed no sign of

physical damage

ACCREDIA ¥
L'ENTE ITALIANO DI ACCREDITAMENTO ~

LAB N° 0030 L
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Operating duty test.

Lightning impulse residual voltage measurement before the test

Test circuit: A0120

Date: November 24, 2022

Requested Charging . Discharge Residual
Sample Oscillogram Current waveshape
current voltage current Voltage
No. kv No. us kA kV
oDl 32,6x2 1 10,16 42,13
oD2 I 32,6x2 2 8,2/18,2 10,13 42,23
0D3 32,6x2 3 10,07 42,21
Notes:
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Operating duty test.
Reference voltage test
A0019

Test circuit:

Date: November 24, 2022

Sample No. OD1

oscillogram voltage current current current power 3rd harmonic amplitude
No. kV + mAg -mAg MA s \\% UA
4 16,56 0,90 1,00 0.48 4,36 V4
Sample No. OD2
oscillogram voltage current current current power 3rd harmonic amplitude
No. kV + mAg -mA MA s W HA
5 16,57 0,91 1,00 0,48 4,48 --
Sample No. OD3
oscillogram voltage current current current power 3rd harmonic amplitude
No. kV + mAg - mAg MA s W uA
6 16,63 094 | 1,00 0,49 4,59 -
o\“\‘;l_;"ﬂ,
_;-‘:\\__//'}3
=="." 3 ACCREDIA ¢
? /-_-\ :" LENTE ITALIANO DI ACCREDITAMENTO -
€4ﬁ53‘
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Operating duty test.

Conditioning: Application of 100 kA 4/10 ps high current impulse

Test circuit: A0121

Date: November 24, 2022

Charging ] . Current | ' ]
Sample Impulse aolBis Oscillogram Discharge current waveshalB Opposite polarity

No. No. kV No. kA us | %

OD1 1 85,0x2 7 93,59

oD2 1 85,0 x 2 8 93,91 4,3/8.9 3,0

OD3 1 85,0 x 2 9 94,20

Notes:
\\\“\\:\'_I_Z"ﬂ,

‘S:\\"—//’}i
S= 7 S ACCREDIA X
3 L'ENTE [TALANO DI ACCREDITAMENTO
AN
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Operating duty test.
Voltage correction factor and thermal energy calculations

Date: November 26, 2022

SHfiple User KU, KUc U, U
[1] (2] (3] (4] [5]
No. kV kV kV
OD1 16,56 16,56 13,25
OoD2 16,57 1,000 0,800 16,57 13,26
OD3 16,63 16,63 13,30
[1] Uer : measured reference voltage
[2] KU, : maximum guaranteed factor for calculation of Ur’ — U/Uiefmin, (declared by the Manufacturer)
[3] KUc : maximum guaranteed factor for calculation of Ue’— Ug/U et min, (declared by the Manufacturer)
[4] U/ : corrected rated voltage [4] = [1] x [2]
[5] U : corrected continuous operating voltage [5] =[1] x [3]
Sample U/ Requested thermal charge transfer, Qu Requested Qg per impulse
No. kV C C
0OD1 16,56 0,55 (£10%)
0oD2 16,57 | 1,1 0,55 (£10%)
0D3 16,63 | 0,55 (£10%)

ACCREDIA X,

L'ENTE ITALIANO DI ACCREDITAMENTO ~
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Operating duty test.

Application of the lightning current impulses 8/20 ps, corrected rated voltage U,' and corrected continuous
operating U.' for evaluation of the thermal stability.

Test circuit:  A0123-A0020-A0131

Sample No.:  ODI

Ambient temperature: 17°C
Preheating temperature: 62 °C

Date: November 29, 2022

Lightning current impulses 8/20 us application

Oscillogram | Impulse | Charging voltage | Residual voltage | Discharge current Qu Applicable range for Qq,
No. No. kV kV kA C e
10 | 65,0x2 - | 36,09 0,55 0,495+0,605
11 2 65,0x2 — 35,23 0,55 0,495+0,605

Current impulse waveshape

(ps)
8,9/19,0
Corrected rated voltage U, application
Oscillogram Time =~ | ™ - Current . Current
No. s kV + mA. - MA
12 0 55,55 118,5
13 10 155 31,98 54,24

Corrected continuous operating voltage U application to evaluate the thermal stability

Oscillogram Time U Current Current Power Temperature
No. min kV + mAc - mA. W °C
b 14 1 | 342 3,33 6,78 ---
5 3,21 3,20 5,02 ---
10 3.17 3,15 4,49 ---
15 15 13,25 3,12 3,11 3,99 ---
20 3,08 3,08 3,82 ---
25 | 3,02 _ 3,01 3,70 ---
16 31 3,00 3,00 3,60 ---
continued

Note : Before the injection of the charge the temperature of the test sample has been checked with instrument type FLUKE
5211 thermometer CESI no.30889

“‘"IH""/.

N
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Continued
Sample No.:  OD2
Ambient temperature: 17°C
Preheating temperature: 62 °C
Date: November 29, 2022
Lightning current impulses 8/20 ps application
Oscillogram | Impulse | Charging voltage | Residual voltage | Discharge current Qum Applicable range for Qg
No. No. kV kV kA C . ©
17 1 65,0x2 - 35,84 0,55 0,495+0,605
18 2 65,0x2 --- £6.19 @ | QS 0,495+0,605
Current impulse waveshape
us
8,9/19,0
Corrected rated voltage U, application
Oscillogram Time 4 E I Current Current
No. S kV 7 mAcr - mAcr
19 0 69,19 146,1
16,57
20 10 33,29 61,94
Corrected continuous operating voltage U. application to evaluate the thermal stability
Oscillogram Time U Current Current Power Temperature
No. min kv + mAc - mA w °C
21 1 3,40 3.28 6.73 ---
5 3,25 3.23 5,30 ---
10 3,18 3.17 4,45 -—-
22 15 13.26 3,14 3.12 4,09 ---
20 3,08 3.06 3.86 ---
25 3,05 3.03 3.69 ---
23 31 3,02 3,02 3,50 ---

Note : Before the injection of the charge, the temperature of the test sample has been checked with instrument type FLUKE

5211 thermometer CESI no.30889

w1y,

. i
AN

KRR

continued

ACCREDIA %,

LENTE ITALIANO DI ACCREDITAMENTO -

LAB N° 0030 L




A11601G

CES I C2016984
TypeTeSt Report Approved Page 16/24
Continued
Sample No.:  OD3
Ambient temperature: 17°C
Preheating temperature: 62 °C
Date: November 29, 2022
Lightning current impulses 8/20 ps application
. . . . Applicable range for
Oscillogram | Impulse | Charging voltage | Residual voltage Discharge current Qum Q4
th
No. No. kV kV kA C C
24 | 65,0x2 --- 36,84 0,56 0,495+0,605
25 2 65,0x2 --- 36,36 0,56 0,495+0,605
Current impulse waveshape
us
8,9/19,0
Corrected rated voltage U, application
Oscillogram Time | Uy Current Current
No. S | kV + mAg - mA
26 0 64,30 131,6
16,63 - ;
27 10 35,61 58,28
Corrected continuous operating voltage U, application to evaluate the thermal stability
Oscill(;gramr Time U, Current Current Power Temperature
No. min kV + mAg -mAg w °C
28 1 3,33 3,32 8,57 -
5 3,24 3,24 5,15 -
10 3,20 3,20 4,46 —
29 15 13,30 3,14 3,12 4,05 -
20 3,10 3,10 3,90 -
25 3,05 3,07 3,83 -
30 31 3,00 3,00 3,72 -
Note :

-Before the injection of the charge, the temperature of the test sample has been checked with instrument type FLUKE 5211

thermometer CESI no.30889

ACCREDIA X
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Operating duty test.
Lightning impulse residual voltage measurement after the test
Test circuit: ~ A0120
Date: November 30, 2022
R ted | Chargi Disch
Sample eueste TS Oscillogram Current waveshape ) - | Residual voltage
current voltage current
No. kv No. us kA kv
oD1 32,0 31 10,16 | 43,06
0oD2 In 32,0 32 8,7/19,3 10,18 43,20
0D3 32,0 33 10,21 43,15
Notes:
\\\“\\;—I_;"ﬂ,
‘S:\\"—//’}i
S= 7 S ACCREDIA X
?,//:-\_'\::' L'ENTE ITALANO DI ACCREDITAMENTO
"4,,/;\\\‘3“
At
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Operating duty test.

Additional two lightning impulses residual voltage measurement for check no damage occurred during the
test

Test circuit: A0120

Date: November 30, 2022

Requested | Chargi Discharge |
Sample eAres TEHE Oscillogram Current waveshape S Residual voltage
current voltage current
No. kV No. us kA ! kV
29,8 34 10,20 43,27
OD1
29,8 35 10,18 | 43,24
29,8 36 10,22 43,13
OD2 I 8,7119,4
" 29,8 37 ’ 10,15 | 43,33
29,8 38 10,20 43,10
OD3
29,8 39 10,18 | 43,31
Notes:
.\\“\"\‘_'_2"/-,
‘S:\\"—//’/i
S= 7 S ACCREDIA X
?,//:-\_'\.::' L'ENTE ITALANO DI ACCREDITAMENTO
2 4/;-'{\‘\‘\
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Circuit A0019

D
i
| |
RE T | |
Test object | |
%) | énl
RN
| \ 5 A=y
PC — |
Lo} 1

— — 1 Ty
measuring systems

Power frequency supply

RE - programmable supply type PACIFIC A.C. Power Source 140 ASX.; CESI no. 0560408
PC - personal computer
T - voltage transformer type SPECIALTRASFO; power 30 kVA; voltage 200 V/15-30 kV

Current measuring system
R - Current shunt CESI No.31120; R=941,4 Q
- Electro optical system HBM No.57987/57986

- Oscilloscope type NATIONAL INSTRUMENT NI PXI-1031/NI-PXI 8108/NI-PXI 5122;

OSC /A CESENo 056227- 056226 (on channel No.1)

Voltage measuring system
D - Voltage divider SAGI; CESI No.13027
- Electro optical system HBM No0.57991/57986

- Oscilloscope type NATIONAL INSTRUMENT NI PXI-1031/NI-PXI 8108/NI-PXI 5122;

OSCYV _ CESINo 056227- 0562226 (on channel No.2)
SOFTWARE SYSTEM:
SW - S.A.D. Surge arrester version 2.0

-“\‘\\::/./l"‘:

JacMRA ACCREDIA ‘\ _
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Circuit A0120
S Lc D
[ <] ol i G g
e
| 1l
Test object | |
| T
- |
|
]
Sh. ey — J
- Y Ty

measuring systems
Impulse generator

No. of stages 2

Cg 3,32 uF
Le 16 pwH
S - Spark-gap

Voltage measuring system.
D - Voltage divider SAGI; CESI No.13027
- Electro optical system HBM No.57991/57986

- Oscilloscope type NATIONAL INSTRUMENT NI PXI-1031/NI-PXI 8108/NI-PXI 5122

0SC - CESINo 056227- 056226 (on channel No.2)

Current measuring system
Sh - Current shunt CESI No.6042; R= 1,98 mQ; peak current= 250 kA
- Electro optical system HBM No.57987/57986

- Oscilloscope type NATIONAL INSTRUMENT NI PXI-1031/NI-PXI 8108/NI-PXI 5152;

g>C - CESI No 056227- 0562226 (on channel No.1)

SOFTWARE SYSTEM:
SW - S.A.D. Surge arrester version 2.0

-“\‘\\::/./l"‘:

JacMRA ACCREDIA ‘\ _
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Circuit A0121

D> <

Test object |

Sh — —

P Y 1
measuring systems

Impulse generator

No. of stages 2
Cg 2,91 pF

S - Spark-gap

Two blocks in series have been added
Voltage measuring system.(not used)
D - Voltage divider SAGI; CESI No.13027
- Electro optical system HBM No.57991/57986

- Oscilloscope type NATIONAL INSTRUMENT NI PXI-1031/NI-PXI 8108/NI-PXI 5122;

0se - CESINo 056227- 056226 (on channel No.2)

Current measuring system
Sh - Current shunt CESI No.6042; R= 1,99 mQ; peak current= 250 kA
- Electro optical system HBM No.57987/57986

- Oscilloscope type NATIONAL INSTRUMENT NI PX1-1031/NI-PXI 8108/NI-PXI 5122,

0% - CESINo 056227- 0562226 (on channel No.I)

SOFTWARE SYSTEM:
SW - S.A.D. Surge arrester version 2.0

o

JBCMRA ACCREDIA ‘,
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Circuit A0123
S Lc
><— }—o
__ Cq to cirauit A0020
O

Impulse generator circuit

No. of stages 2

Cg 3,32 uF
Le 16 pH
S - Spark-gap

Note : additional MO resistors have been added

o "

jacMRA ACCREDIA ‘\
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Circuit A0020

measuring system

I A D
i = P ;
o J L She
. I power—frequency
impulse generator Test object circuit A0130 or
circuit AD123 ar circuit /AD131
circuit AQ124 L

Shi .f
& J:_ ‘

Ty v
measuring system

Impulse generator circuit A0124

I - Circuit-breaker

Power frequency circuit A0130

Voltage measuring system.
D - Voltage divider SAGI; CESI'No.13027
- Electro optical system HBM No.57991/57986

- Oscilloscope type NATIONAL INSTRUMENT NI PXI-1031/NI-PXI 8108/NI-PXI 5122
CESI No 056227- 0562226 (on channel No.2)

OSC 2,3
Current measuring system
Sh, (TOV) - Current shunt CESI No 058315/15; R=200 Q - Electro optical system HBM No.58295/57986

Shy (MCOV) - Current shunt type CESI No. 05831/17; R= 1000 Q - Electro optical system HBM No.58294/57986
- Oscilloscope type NATIONAL INSTRUMENT NI PXI-1031/NI-PXI 8108/NI-PXI 5122;

05z - CESINo 056227- 056226 (on channel No.1)
SOFTWARE SYSTEM:
SW - S.A.D. Surge arrester version 2.0

-“\‘\_\*:/./l"‘:
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Circuit A0130

Ti R1

JE from 380%ac
power supply

O
to clrcuit A00Z20
07

Te e

JE from MV
power supply

Power-frequency circuit

from 380Vac power supply
R, - programmable supply type PACIFIC A.C. Power Source 140 ASX.; CESI no. 0560408
T, - voltage transformer type PIVI; power 20 kVA; voltage 220 V/50 kV

from Medium Voltage (MV) power supply
R2-T» - voltage regulator group BONNEFOND; power 3x350 kVA; voltage 23 kV/0 + 6*V3 kV

END OF THE DOCUMENT

jes——r2
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Current {kA)

1,21- ~126,42
- -120,00
0,00=
1,00= -110,00
-2,00- ~100,00
-3,00=
: ~90,00
-4,00=
: -80,00
-5,00=
6,00- ~70,00
7,00 ~60,00
-8,00=
: ~50,00
-9,00=
: 40,00
-10,00—_ /
_11,00_f -30,00
12,00 -20,00
13,00- i
: ~10,00
-14,00- Voltgge
: -0,00
15,25+ —-4,34
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Current {kA)

o

1:18=

0,00
-1,00
-2,00
-3,00
-4,00
-5,00
-6,00
-7,00
-8,00

-9,00

-10,00= / \_./

-11,00—f
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-13,00 i

Voltgge

-15,20=

-126,69

-120,00

-110,00

-100,00

-90,00

-80,00

-70,00

-60,00

-50,00

-40,00

-30,00

-20,00

-10,00

-0,00
--4,36

-3,06 0,00 250 5,00 7,50 10,00 12550 1500 17,50 20,00 2250 25,00 27,50 30,00 32,14

Time (us)

{n¥) abeyop jenpisay



€ "u weibos0 $269L0ZD 153D

Current {kA)

1:18=

0,00
-1,00
-2,00
-3,00
-4,00
-5,00
-6,00
-7,00
-8,00
-9,00

-10,00

'
=
—
[==]
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-12,00
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(e8]
o
o

-14,00

-15, M
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Voltgge

l

QW Mol

2,50

<

5,00

7,50

10,00

12,50 15,00
Time (us)
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20,00
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-120,00
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-100,00

-90,00

-80,00

-70,00

-60,00

-50,00

-40,00

-30,00

-20,00

25,00
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27,50

-10,00

-0,00
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Current (mA])
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Current {kA)
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Current {kA)
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Current {kA)
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Current (kA)

2,00~ ~1,00
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2,00- ~0,90
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Current (kA)

2,00~ ~1,00

0,00- s —0,95
2,00° ~0,90
_4,00_: -0,85
-6,00— -0,80
-8,00= -0,75

-10,00= it

: -0,65
-12,00=

: -0,60
-14,00=

: -0,55
-16,00=

: -0,50
-18,00-

: -0,45
-20,00-

: -0,40
-22,00-

: -0,35
-24,00—: 0,30
-26,00-: 0,25
-28,00—: ~0.20
-30,00- -0,15
—32,00—: -0,10
-34,00- -0,05
-36,00- -0,00

I T T T T T O T O O O O T T O O T O T T O T T Ty O T O S T O T O B A I

-3,19 0,00 2,50 5,00 7,50 10,00 12,50 1500 17,50 20,00 22,50 25,00 27,50 30,00 32,97
Time (us)

(n) abeyop |enpisay



£} "u weiboso ¥269L0ZD 153D

Voltage (kV)

Current {mA)

25,00
20,00~
15,00
10,00

5,00~
0,00
5,00~

10,00

15,00~

20,00~

25,00,
170295,25

60,00~
40,00~

20,00~

0,00

300000,00 400000,00 500000,00 600000,00 700000,00 800000,00 900000,00 1000000,00 1100000,00
Time (us)

-20,00°

-40,00—

-60,00~

-80,00-

-100,00

-120,00°

' 1
170295,25

1 1 1 | 1 1 1 ] ] 1 1 1 1 l 1 1 1 1 | ] 1 ] 1 | [} 1 1 ] | 1 1 1 1 | 1 ] 1 1 | 1 1 1 1 | 1 1

300000,00 400000,00 500000,00 600000,00 700000,00 800000,00 900000,00 1000000,00 1100000,00
Time (us)

121

121

11
5845,2t

11
5845,2!



o (o2
o o o o o o o o o o O — o o o o O o o o o O —
o O O o O O o O O O oo o o o o o o o o o o O

el o Lo o o o o o (To] o o © o o o (=] o o o o o o ©
~— o

mmmmmmmmmm

CESI C2016984 Oscillogram n. 13



¥ U weibo|as0 $269L0ZD 153D

Voltage (kV)

Current (mA)

-10,00
-15,00

-20,00

20,00
15,00
10,00
5,00
0,00

-5,00

Fllll'Illllllll'I|lllllll|Illllllllll'lllllll'Illllllll|IIlllllIl|I!lllllll'I|lllllll||llllll|l|

9657,14 40000,00 60000,00 80000,00  100000,00 120000,00  140000,00 160000,00  180000,00 199099,73
Time (us)

4,00
3,00
2,00
1,00

0,00

-1,00

-2,00

-3,00

-4!00 'IllllIIIIIIIIIlI|Illlll||IlllllllllIlllllllllI1IIIIIII|I|IIIIIII|I1IIIIIII|Illlllllllllllllllll

9657,14 40000,00 60000,00 80000,00  100000,00 120000,00  140000,00 160000,00  180000,00 199099,73
Time (us)



S "u weibo|as0 $269L0ZD 153D

Voltage (kV)

Current (mA)

-10,00
-15,00

-20,00

20,00
15,00
10,00
5,00
0,00

-5,00

9657,14

4,00
3,00
2,00
1,00
0,00
-1,00
-2,00

-3,00

-4,00
9657,14

40000,00

40000,00

60000,00

60000,00

80000,00

80000,00

100000,00
Time (us)

100000,00
Time (us)

120000,00

120000,00

140000,00

140000,00

Fllll'Illllllll'I|lllllll|Illllllllll'lllllll'Illllllll|IIlllllIl|I!lllllll|l|lllllll

160000,00

160000,00

180000,00

180000,00

199099,73

'IllllIIIIIIIIIlI|Illlll||IlllllllllIlllllllllI1IIIIIII|I|IIIIIII|I1IIIIIII|Illlllllllllllllllll

199099,73



9} "u weibo|as0 $269L0ZD 153D

Voltage (kV)

Current (mA)

-10,00
-15,00

-20,00

20,00
15,00
10,00
5,00
0,00

-5,00

9657,14

3,50~
3,00~

2,00

1,00

0,00

-1,00

-2,00

3,00°
3,50=
9657,14

40000,00

40000,00

60000,00

60000,00

80000,00

80000,00

100000,00
Time (us)

100000,00
Time (us)

120000,00

120000,00

140000,00

140000,00

Fllll'Illllllll'I|lllllll|Illllllllll'lllllll'Illllllll|IIlllllIl|I!lllllll|l|lllllll

160000,00

160000,00

180000,00

180000,00

199099,73

'IllllIIIIIIIIIlI|Illlll||IlllllllllIlllllllllI1IIIIIII|I|IIIIIII|I1IIIIIII|Illlllllllllllllllll

199099,73



I} "u wedbopaso $269L0Z2 153D

Current (kA)

2,00~ ~1,00

0,00- ==—(,95
2,00° ~0,90
_4,00_: -0,85
-6,00— -0,80
-8,00= -0,75

-10,00= it

: -0,65
-12,00-

: -0,60
-14,00=

: -0,55
-16,00=

5 -0,50
-18,00-=

: -0,45
-20,00-

: -0,40
-22,00-

: -0,35
-24,00—: 0,30
26,00~ ~0.25
—28,00—: ~0,20
-30,00- -0,15
-32,00- ~0,10
-34,00- -0,05
-36,00~ -0,00

(I T T T T T T T T O O O T T O T T T O T T Oy O T O O T O T O B T T

-3,18 0,00 2,50 5,00 7,50 10,00 1250 1500 17,50 20,00 2250 25,00 27,50 30,00 32,98
Time (us)

(n) abeyop |enpisay



2} "u weibopas0 $269L0ZD 153D

Current (kA)

2,00~ ~1,00

0,00—E st tattewien = 0,95
—2,00—3 -0,90
-4,00—f -0,85
—6,00—5 -0,80
-8,00—5 -0,75
—10,00—3 -0,70
-12,00-3 -0,65
-14,00—3 -0,60
—16,00—5 —0,55
-18,00—3 -0,50
-20,00-5 -0,45
—22,00—3 -0,40
—24,00—5 -0,35
—26,00-3 -0,30
-28,00—5 =025
-30,00-f -0,20
-32,00_5 -0,15
-34,00-f -0,10
—36,00—f -0,05
-38,00—:I -0,00

-10,00  -5,00 0,00 5,00 10,00 15,00 20,00 25,00 30,00 35,00 40,00 45,00 50,00 55,00
Time (us)

(n) abeyop |enpisay



61 U Weibojas0 $269L0ZD 153D

Voltage (kV)

Current {mA)

25,00
20,00~
15,00
10,00

5,00~
0,00
5,00~

10,00

15,00~

20,00~

-25,00
201974,77

80,00

50,00
25,00
0,00

300000 00

-25,00
-50,00
-75,00

-100,00

-125,00

-160,00

201974,77

300000,00

|

400000 00

400000,00

0

|

1

500000 00

500000,00

600000 00
Time (us)

600000,00
Time (us)

700000 00

700000,00

800000 00

800000,00

|

|

900000 00

900000,00

|

|

|

1009924 7

'IIIlIIIIIlIIIIIllIIlllIIIIIIIlIIIIIIIII|IIIIIIIII'lIIIIIIII|IIIII|IIIIIIIIIIIII||

1009924,7"



0Z "u weibojas0 #269L0ZD 153D

Voltage (kV)

Current {mA)

25,00
20,00~ ”
15,00
10,00
5,00~
0,00
5,00~
10,00
15,00~

20,00

-25,00
937427477

80,00

50,00
25,00
0,00
-25,00
-50,00
-75,00
-100,00
-125,00

-160,00
9374274,77

W

1]

9500000,00

9500000,00

|

9600000,00

9600000,00

|

T

9700000,00 9800000,00
Time (us)
9700000,00 9800000,00

Time (us)

1l

9900000,00

9900000,00

|

11

10000000,00

10000000,00

1

|l|ll|ll|l|ll|l||l|ll|l|IllllflllllllIllllllllllllIll||llIIlllI'lIllllIll'llll

10134674,7

10134674,7



g "uweibooso #269L0ZD 153D

Voltage (kV)

Current (mA)

-10,00
-15,00

-20,00

20,00
15,00
10,00

5,00

0,00

-5,00

Fllll'Illllllll'I|lllllll|Illllllllll'lllllll'Illllllll|IIlllllIl|I!lllllll'I|lllllll||llllll|l|

9657,14 40000,00 60000,00 80000,00  100000,00 120000,00  140000,00 160000,00  180000,00 199099,73
Time (us)

4,00
3,00
2,00
1,00

0,00

-1,00

-2,00

-3,00

-4!00 'IllllIIIIIIIIIlI|Illlll||IlllllllllIlllllllllI1IIIIIII|I|IIIIIII|I1IIIIIII|Illlllllllllllllllll

9657,14 40000,00 60000,00 80000,00  100000,00 120000,00  140000,00 160000,00  180000,00 199099,73
Time (us)



ZZ "u weibojas0 $269L0ZD 153D

Voltage (kV)

Current (mA)

-10,00
-15,00

-20,00

20,00
15,00
10,00
5,00
0,00

-5,00

9657,14

4,00
3,00
2,00
1,00
0,00
-1,00
-2,00

-3,00

-4,00
9657,14

40000,00

40000,00

60000,00

60000,00

80000,00

80000,00

100000,00
Time (us)

100000,00
Time (us)

120000,00

120000,00

140000,00

140000,00

Fllll'Illllllll'I|lllllll|Illllllllll'lllllll'Illllllll|IIlllllIl|I!lllllll|l|lllllll

160000,00

160000,00

180000,00

180000,00

199099,73

'IllllIIIIIIIIIlI|Illlll||IlllllllllIlllllllllI1IIIIIII|I|IIIIIII|I1IIIIIII|Illlllllllllllllllll

199099,73



£Z U weibojas0 #269L0ZD 153D

Voltage (kV)

Current (mA)

-10,00
-15,00

-20,00

20,00
15,00
10,00
5,00
0,00

-5,00

9657,14

4,00
3,00
2,00
1,00
0,00
-1,00
-2,00

-3,00

-4,00
9657,14

40000,00

40000,00

60000,00

60000,00

80000,00

80000,00

100000,00
Time (us)

100000,00
Time (us)

120000,00

120000,00

140000,00

140000,00

Fllll'Illllllll'I|lllllll|Illllllllll'lllllll'Illllllll|IIlllllIl|I!lllllll|l|lllllll

160000,00

160000,00

180000,00

180000,00

199099,73

'IllllIIIIIIIIIlI|Illlll||IlllllllllIlllllllllI1IIIIIII|I|IIIIIII|I1IIIIIII|Illlllllllllllllllll

199099,73



¥z "u weibojpas0 $269L0ZD 153D

Current (kA)

2,00~ ~1,00

o,oo-f T -0,95
-2,00—3 0,90
-4,oo-f -0,85
-s,oo-f ~0,80
-s,oo-f -0,75
-1o,oo—f -0,70
-12,00-f -0,65
14,00 ~0,60
—16,00—5 0,55
-1s,oo-f 0,50
-20,00-5 -0,45
-22,oo—f ~0,40
-24,oo—f -0,35
—26,00-3 -0,30
-28,00—5 -0,25
30,00- -020
-32,00_5 -0,15
-34,00-f 0,10
-36,00-f -0,05
38,00 -0,00

I T T T T T O T O O O T T O O O O T O T T Ty T T O S T O T O B A I

-3,19 0,00 2,50 5,00 7,50 10,00 12,50 15,00 1750 20,00 2250 2500 27,50 30,00 32,97
Time (us)

(n) abeyop |enpisay



Sz "u weibopaso $269L0ZD 153D

Current (kA)

2,00~ ~1,00

0,00= W 0,95
2,00- ~0,90
4,00= -0,85
-e,oo—f ~0,80
8,00= 0,75
-10,00= 0,70
12,00- -0,65
14,00- ~0,60
16,00- 0,55
-18,00—3 0,50
-20,00-5 -0,45
-22,00—3 0,40
-24,00—5 0,35
26,00 -0,30
28,00- 0,25
30,00- -020
-32,00-5 -0,15
34,00= 0,10
36,00- ~0,05
-38,00—: -0,00

LI T T T T T T T T O T O O T O T T O T T Oy T T O T O T B T T

-3,18 0,00 2,50 5,00 7,50 10,00 1250 1500 17,50 20,00 2250 25,00 27,50 30,00 32,98
Time (us)

(n) abeyop |enpisay



9z "u weibo|as0 $269L0ZD 153D

Voltage (kV)

Current {mA)

25,00
20,00~
15,00
10,00

5,00~

0,00 ) M

5,00
10,00
15,00~
20,00~

2500, , ,
67313,81 0,00

80,00
60,00
40,00
20,00

[ [ L TR I e O T O T T T B | [ T |

] ] ] ) [} 1 ] ) | ]
200000,00 300000,00 400000,00 500000,00 600000,00 700000,00 800000,00
Time (us)

U T
100000,00

0,00
20,00
-40,00°
60,00 o
80,00~

100,00

-120,00

140,005,
-67313,81 0,00

100000,00 200000,00 300000,00 400000,00 500000,00 600000,00 700000,00 800000,00
Time (us)

L
962386,19

'y
962386,19



£z "u weiboso ¥269L0ZD 153D

Voltage (kV)

Current (mA)

10,00
15,00~
20,00~
25,00

-10,00
-20,00
-30,00-
-40,00
-50,00
-60,00

25,00
20,00~
15,00
10,00

5,00~

0,00
5,00~

9358436,19

40,00
30,00

20,00°
10,00°

0,00

e LI LI (B}

9358436,19

|

1]

9500000,00

|

9500000,00

1

9600000 00

9600000,00

|

il

9700000 00
Time (us)

9700000,00
Time (us)

9800000 00

1

9800000,00

U

n

9900000,00

9900000 00

1

10000000,00

h

N

10000000 00

10102986 1

10102986,1



gz "u weiboso ¥269L0ZD 153D

Voltage (kV)

Current (mA)

-10,00
-15,00

-20,00

20,00
15,00
10,00
5,00
0,00

-5,00

Fllll'Illllllll'I|lllllll|Illllllllll'lllllll'Illllllll|IIlllllIl|I!lllllll'I|lllllll||llllll|l|

9657,14 40000,00 60000,00 80000,00  100000,00 120000,00  140000,00 160000,00  180000,00 199099,73
Time (us)

4,00
3,00
2,00
1,00
0,00

-1,00

-2,00

-3,00

-4!00 'IllllIIIIIIIIIlI|Illlll||IlllllllllIlllllllllI1IIIIIII|I|IIIIIII|I1IIIIIII|Illlllllllllllllllll

9657,14 40000,00 60000,00 80000,00  100000,00 120000,00  140000,00 160000,00  180000,00 199099,73
Time (us)



6Z U wWeibojas0 #269L0ZD 153D

Voltage (kV)

Current (mA)

-10,00
-15,00

-20,00

20,00
15,00
10,00
5,00
0,00

-5,00

9657,14

4,00
3,00
2,00
1,00
0,00
-1,00
-2,00

-3,00

-4,00
9657,14

40000,00

40000,00

60000,00

60000,00

80000,00

80000,00

100000,00
Time (us)

100000,00
Time (us)

120000,00

120000,00

140000,00

140000,00

Fllll'Illllllll'I|lllllll|Illllllllll'lllllll'Illllllll|IIlllllIl|I!lllllll|l|lllllll

160000,00

160000,00

180000,00

180000,00

199099,73

'IllllIIIIIIIIIlI|Illlll||IlllllllllIlllllllllI1IIIIIII|I|IIIIIII|I1IIIIIII|Illlllllllllllllllll

199099,73



0f U weibojas0 #269L0ZD 153D

Voltage (kV)

Current (mA)

-10,00
-15,00

-20,00

20,00
15,00
10,00
5,00
0,00

-5,00

9657,14

4,00
3,00
2,00
1,00
0,00
-1,00
-2,00

-3,00

-4,00
9657,14

40000,00

40000,00

60000,00

60000,00

80000,00

80000,00

100000,00
Time (us)

100000,00
Time (us)

120000,00

120000,00

140000,00

140000,00

Fllll'Illllllll'I|lllllll|Illllllllll'lllllll'Illllllll|IIlllllIl|I!lllllll|l|lllllll

160000,00

160000,00

180000,00

180000,00

199099,73

'IllllIIIIIIIIIlI|Illlll||IlllllllllIlllllllllI1IIIIIII|I|IIIIIII|I1IIIIIII|Illlllllllllllllllll

199099,73



ke "u weibooso $26910ZD 153D

Current {kA)

1,16

0,00

-1,00

-2,00

-3,00

-4,00

-5,00=

-6,00=

~
[=)
i

-8,00

19,00 Volta

-129,18

-10,00
-11,00
-12,00
-13,00

-14,00

RN N e A A A ]

M
-15,24=
3,89 -2,00 000 200 400 600 8,00

N

LTI T T T T T T T T [ T T T T T T T T O O T T O T T T T T T T O T O T T I T T O O I B I |

10,00 12,00 14,00 16,00 18,00 20,00 22,00 24,00 26,00 28,00
Time (us)

-120,00
-110,00
-100,00
-90,00
-80,00
-70,00
-60,00
-50,00

-40,00

-30,00

-20,00

-10,00

~0,00
--4,42
30,43

{n¥) abeyop jenpisay



Z¢ "u weibopas0 $269L0ZD 153D

Current {kA)

1:18=

0,00
-1,00
-2,00
-3,00

-4,00

R A N N R |

-5,00=

-6,00=

~
[=)
i

-8,00
-9,00
-10,00
-11,00
-12,00
-13,00

-14,00

-15, 4
-3,91

mm—-J

-2,00 0,00

Volta

-129,62

2,00 4,00 6,00 8,00

10,00 12,00 14,00 16,00 18,00 20,00 22,00 24,00 26,00 28,00
Time (us)

- =120,00
-110,00
-100,00
-90,00
-80,00
~70,00
-60,00
-50,00
-40,00
-30,00
-20,00
-10,00

-0,00
—-4,46
30,41

{n¥) abeyop jenpisay



£¢ "u weibopas0 $269L0ZD 153D

Current {kA)

1;15=

0,00
-1,00
-2,00
-3,00
-4,00
-5,00
-6,00
-7,00
-8,00
-9,00

-10,00
-11,00
-12,00
-13,00

-14,00

thovaab ool oo bvanalo v boanan bov ool bavealboveabo oo bovoaborarbovaab ool ovaaldl

-15,32=
-3,91

|

-2,00 0,00

Voltag

—-129,46

2,00 4,00 6,00 8,00

AN Y —

10,00 12,00 14,00 16,00 18,00 20,00 22,00 24,00 26,00 28,00
Time (us)

~-120,00
-110,00
-100,00
-90,00
-80,00
-70,00
-60,00
-50,00
-40,00
-30,00
-20,00
-10,00

-0,00
--4,48
30,41

{n¥) abeyop jenpisay



¥£ "u weibopas0 $269L0ZD 153D

Current {kA)

Ulke=

0,00=

1
&,
=]
0

e
o
S

-3,00
-4,00
-5,00
-6,00
-7,00

-8,00

trvrbaacaabare ol vve b bovanboovnr baowaa

Volta

©
=
7

-129,82

L
o
o
i

L]

-12,00

-13,00

-14,00

tlhovrabvorabvrcabr o baa

-15’30_|lll|Ill|lll||ll|lll|l
-3,88 -200 0,00 200 4,00 6,00

AN Y

L T T T T T T T T O T T T T T T O T T T T T T T T T O T T T T O T T S B I Y |

8,00

10,00 12,00 14,00 16,00 18,00 20,00 22,00 24,00 26,00 28,00
Time (us)

—120,00
~110,00
~100,00
~90,00
-80,00
70,00
~60,00
50,00

-40,00

-30,00

-20,00

-10,00

-0,00
—-4,45
30,44

{n¥) abeyop jenpisay



§¢ "u wedboas0 $269L0ZD 153D

Current {kA)

Ulke=

0,00=

1
&,
=]
0

e
o
S

-3,00
-4,00
-5,00
-6,00
-7,00

-8,00

trvrbaacaabare ol vve b bovanboovnr baowaa

Volta

©
=
7

-129,82

L
o
o
i

L]

-12,00

-13,00

-14,00

tlhovrabvorabvrcabr o baa

-15’30_|lll|Ill|lll||ll|lll|l
-3,88 -200 0,00 200 4,00 6,00

AN Y

L T T T T T T T T O T T T T T T O T T T T T T T T T O T T T T O T T S B I Y |

8,00

10,00 12,00 14,00 16,00 18,00 20,00 22,00 24,00 26,00 28,00
Time (us)

—120,00
~110,00
~100,00
~90,00
-80,00
70,00
~60,00
50,00

-40,00

-30,00

-20,00

-10,00

-0,00
—-4,45
30,44

{n¥) abeyop jenpisay



9¢ "u weibopas0 $269L0ZD 153D

Current {kA)

1,15

—-129,42

0,00
-1,00
-2,00
-3,00
-4,00
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Type Test Report

Document No.

C2017219 Copy No. 1 Number of pages 17

Apparatus

Polymer-housed surge arrester unit and polymer-housed surge arrester section serie
type YH10W assembled in thermal model

Designation

Serial Number

Manufacturer Nanyang Jinniu Electric Co., Ltd

Industry park of Tongbai, Nanyang city, Henan province, China 474750
Client Nanyang Jinniu Electric Co., Ltd

Industry park of Tongbai, Nanyang city, Henan province, China 474750
Tested for -
Date(s) of tests November 24, 2022
Tested by CESI S.p.A.

Via Rubattino, 54
20134 Milano - ltaly

Test performed

Heat dissipation behaviour of test sample :
Test to verify thermal equivalency between complete arrester and arrester section

The apparatus, constructed in accordance with the description, drawings and photographs
incorporated in this document has been subjected to the series of proving tests in accordance with:

IEC 60099-4 - Edition 3.0 (2014-06)

The results are shown in the record of proving tests and the oscillograms attached hereto. The values obtained and the general performance are
considered to comply with the above Standard(s). The ratings assigned by the Manufacturer are listed on the ratings page.
The document applies only to the apparatus tested. The responsibility for conformity of any apparatus having the same designations with that tested rests

with the Manufacturer.

June 20, 2023

Date

GreE%ori Marco The Managﬂer - Verhoeven Bas
C2017; 3058 AUT C2017219 3482248 KPP

Test Engineer in charge Approved by

Partial repreduction of this document is permitted only with the written permissions from CESI Group.
The authenticity of this document is guaranteed by the integrity of hologram.

W
S\,

z,

¥
N

)

T
P S
”/"l'n I \\“\\

st

Q)

7,

The laboratory meets the requirements of the Standard ISO/IEC

17025: 2017 “General requirements for the competence of testing

1 and calibration laboratories”. The in force status of the accreditation
LENTE ITALIANO DI ACCREDITAMENTO " and the I\_s_tt of accredited tests may be checked in the WEB site:
www.cesi.i
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Notes

STL-Member

CESI Group members are founder members of the SHORT-CIRCUIT TESTING LIAISON (STL) which has
been established in 1969. STL is a forum for voluntary international cooperation of testing
organizations.

CESI Group Test Documents description

STL Type Test Certificate of .......

Issued for type tests of high voltage products (> 1 kVa; > 1,5 kVa), which have successfully been
carried out in full compliance with the relevant specifications or standards and STL Guides valid at
the time of the test. The STL Type Test Certificate consists of documents unequivocally identifying
the test object and describes all conditions under which the tests were conducted. It gives evidence
of the unobjectionable behavior of the test object during the tests in line with the normative
documents applied as well as of the results of successful testing.

Type Test Certificate of .......

Issued for type tests of high voltage products (> 1 kVa; > 1,5 kVu), which have successfully been
carried out in full compliance with the relevant specifications or standards valid at the time of the
test. The Type Test Certificate consists of documents unequivocally identifying the test object and
describes all conditions under which the tests were conducted. It gives evidence of the
unobjectionable behavior of the test object during the tests in line with the normative documents
applied as well as of the results of successful testing.

Test Certificate of (complete / selected) Type Tests

Issued if type tests of low voltage products (< 1 kVa.; < 1,5 kVa.) requested by the relevant product
standard were passed. For these tests the equipment under test must be clearly identified by
technical description, drawings, and additional specifications.

Certificate of Design Verification

Issued for passed design verification tests according to IEC 61439. For these tests the equipment
under test must be clearly identified by technical description, drawings, and additional
specifications.

Type Test Report

Issued for high and low voltage products if parts of selected type tests have been passed; those shall
be carried out in full compliance with the relevant standards but (for high voltage products) do not
fulfill all STL requirements for issuing a Type Test Certificate. For these tests the equipment under
test must be clearly identified by technical description, drawings, and additional specifications.

Test Report

Issued for all other tests on high and low voltage products which have been carried out according to
specifications, standards and/or client instructions

On-Site Test Record
Issued as a record of results acquired during the on-site tests / measurements

Test Award

Can be additionally issued for all named types of test documents above if the tests to be referenced
were passed
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Tests witnessed by:

Identification of the object: Requested

The Manufacturer guarantees that the tested object is manufactured according to the submitted drawings.

CESI checked that these drawings adequately represent in shape and dimensions the essential details and the parts of the tested
object.

These drawings, identified by CESI and numbered C3008356 No. 1; C3008109 No.1 & C3008047 No. 1, are annexed to this
document.

Test evaluation

Subclause Test Test result
IEC 60099-4 (2014-06) — clause 10.8.6 | Heat dissipation behaviour verification of test sample See page 11
The decision rule in conformity assessment is based on the simple acceptance method without considering the
measuring uncertainties.

The reported expanded uncertainties are determined in accordance with the Publication JCGM 100 “Evaluation of
measurement data — Guide to the expression of uncertainty in measurement” and are based on a standard uncertainty
multiplied by a coverage factor K=2, which for a normal distribution provides a level of confidence of approximately 95%

- Voltage a.c. : £3,0%
- Residual peak voltage (impulse tests) : +£3,0%
- Current a.c. : £3,0%
- Peak current (impulse tests) 1 £3,0%
- Time (impulse tests) : £10,0%
- Time (a.c. tests) : £ 1,5%

Laboratory information

Receipt date of the sample November 2022

Test location CESI - Via Rubattino 54 — Milan
CESI testing team Mr. L. Podavitte —Mr. S. Bricchetti
Test laboratory P177 (Surge Arrester laboratory)
obv 7000005391

The sampling of the apparatuses to be tested has been carried out by CESI according to the product Standard
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content page test date
Test object characteristics 5
Reference standard 6
Test carried out and identification of the test object 6
Test setting for the test 7%
Test procedure 9
Summary of test result 10to 12 November 24, 2022
Instrument used for the test 13
Technical data 14

Pages annexed:

Client’s drawing (MO arrester) ; CESI n. C3008047—-n.1 page

Client’s drawing (complete arrester) ; CESI n. C3008356 —n.1 page

Client’s drawing (arrester section assembled in thermal model) ; CESI n. C3008109/1-n.1 page
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Rated characteristics of the tested objects assigned by the Client

Polymer-housed surge arrester unit

Drawing code

Manufacturer Nanyang Jinniu Electric Co., Ltd
Type YH10W-51
Serial no. A

IN-DHS51.49427 RMX

Arrester class Distribution
Designation DH
Rated voltage — U, 51,0kV
Continuous operating voltage - U, 40,8 kV

MO resistors supplier

Nanyang Jinniu Electric Co., Ltd

Polymer-housed surge arrester section assembled in thermal model

MO resistor type D36,5x20
No. of MO resistors fitted 17
Rated frequency I N 50/60 Hz
Nominal discharge current (8/20 ps impulse shape) 10 kA
Reference current - et 1 mA
s . G’ AR— 02

Manufacturer

Arrester section type

YHIOW-15

MO resistors supplier

Serial no.

Drawing Co.c.l.e.: .

Nanyang Jinniu Electric Co., Ltd

No. of MO resistors fitted 5
MO resistor type . /7 " D36,5)§727(7)”
Arrester élass Distribution
Designation DH
Rated voltégc;f Ur ],OOOXUmf_
Continuous operating voltage - U. 0,800x U,
i "W o . i
Nominal discharge current (8/20 ps impulse shape) 10 kA
Reference current - e 1 mA
Year of manufacturer 2022

ACCREDIA X,
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Reference Standard

IEC 60099-4 — Edition 3.0 (2014-06)- clause 10.8.6 & Annex B
*“ Metal-Oxide Surge Arresters without gaps for AC systems

Test carried out and identification of the test objects

Test carried out

Number of test

Test object identification

objects
1 YHI0W-51
Heat dissipation behaviour of test sample
| Section assembled in thermal model YH10W-15
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Test setting for the test

Photono. 1

Complete arrester

GECREDY

LAB N° 0030 L
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Photono. 2

Arrester section assembled in thermal model

GECREDY

""’"-'m\\‘\"; LAB N° 0030 L
A12671G i
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Test procedure on complete arrester

The complete arrester was placed in the testing laboratory (see photograph no.l on page 7) at still air ambient temperature of
15,8 °C. The ambient temperature was held at 15,8 °C £3K during the test .
The complete arrester was supplied by the manufacturer and one optical thermal sensor has been installed between 1/2 to 1/3
of the arrester length from the top (see drawing attached on this test report).

The surge arrester was heated to a temperature of approximately 140 °C by the application of a power frequency overvoltage
with an amplitude above the reference voltage.
The heating time was 51 min. (the maximum time according to the reference standard is 60 min.).

When the specified temperature of about 140 °C was reached the voltage source was disconnected and the cooling time curve
was determined over a period of not less than 2 hours.

Test procedure on thermally prorated section

The thermally prorated section was placed in the testing laboratory (see photograph no.2 on page 8) at still air ambient
temperature of 15,9 °C.

The ambient temperature was held at 15,9°C = 3K during the test .

The prorated section was supplied by the manufacturer and one optical thermal sensor has been installed (see drawing
attached on this test report).

The prorated section with only one MO resistor was heated to a temperature of approximately 140 °C by the application of a
power frequency overvoltage with an amplitude above the reference voltage.

The heating time has been of 51 min. (the maximum time according to the reference standard is 60 min.).

When the specified temperature of about 140 °C was reached the voltage source was disconnected and the cooling time curve
was determined over a period of not less than 2 hours.
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Test result and the calculation of the temperature compensation

The cooling curve (see pag.9) of the arrester section hasn’t been for all instants equal or higher than the cooling curve of the
arrester. The compensation may be made adding a AT to the start temperature 9.« of the prorated section during the
preheating (thermal recovery part) for Operating duty test.

Sample T Ta To To-Ta Heating time Date
Complete 1s the measured temperature
arrel;ter during cooling every minute 15,80 °C 144,27°C 12847 K 51 min November 24, 2022
Asrester is the measured temperature
Sae during cooling every minute | 15,90 °C | 148,40°C 132,50 K 51 min November 24, 2022
Legend:
T is the measured temperature instant by instant
Ta is the average ambient temperature during test
To is the maximum heating temperature
Trel (T-Ta) / (To-Ta)
AT temperature compensation

The two relative temperatures T arrester and T, arrester section have been plotted (see page 12) for the cooling time
(=7200s).

During the cooling time the difference T arrester - Ty, arrester section has been calculated and the max value has to be
considered.

K= max (T:o.arrester - T arrester section)= 0,0036844

AT=K (Tp- Ta) max= 0,0036844*132,50 =0,488 K

The compensation temperature AT resulting from the test is 0,49 K.

Bstart= 60 °C + 0,49 °C = 60,49 °C

Therefore the 3w for thermal recovery test in the Operating duty test is equal to 60,49 °C.

ACCREDIA X,

L'ENTE ITALIANO DI ACCREDITAMENTO ~

KRS LAB N° 0030 L
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Comparison relative temperatures
Complete arrester — Arrester section —K=Trel arrester - Trel section
1,2 - = T - 0,01
0,005
7:-% -0,005 %
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Instruments used for temperature measurement

Instrument type

CESI no.

Note:

058991 Temperature Optical sensor

FISO 058076 — RX used for complete arrester and the arrester
058080 Temperature Optical sensor section
FISO 058076 — RX used for ambient temperature

Al1761G
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Circuit A0019

D
i
| |
RE T | |
Test object | |
%) | énl
RN
| \ 5 A=y
PC — |
Lo} 1

— — 1 Ty
measuring systems

Power frequency supply

RE - programmable supply type PACIFIC A.C. Power Source 140 ASX.; CESI no. 0560408
PC - personal computer
T - voltage transformer type SPECIALTRASFO; power 60 kVA; voltage 220 V/200 kV (used for complete arrester)

Current measuring system
R - Current shunt CESI No.31120; R=941,4 Q
- Electro optical system CESI No.55829/55828

- Oscilloscope type NATIONAL INSTRUMENT NI PXI-1031/NI-PXI 8108/NI-PXI 5122;

OSC /" CESINo 056227- 0562226 (on channel No.1)

Voltage measuring system

D - Voltage divider SAGI; CESI No.13027 (used for arrester section)
- Voltage divider Scarpa e Magnano; CESI No 5082 (used for complete arrester )
- Electro optical system CESI No.11517/11518

- Oscilloscope type NATIONAL INSTRUMENT NI PXI-1031/NI-PXI 8108/NI-PX1 5122;

OpC - CESINo 056227- 0562226 (on channel No.2)

Software system:

SW - S.A.D. Surge arrester version 2.0

END OF THE DOCUMENT
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Type Test Report

Document No.

C2017220 Copy No. 1 Number of pages 17

Apparatus

Polymer-housed surge arrester unit and polymer-housed surge arrester section serie
type YH10W assembled in thermal model

Designation

Serial Number

Manufacturer Nanyang Jinniu Electric Co., Ltd

Industry park of Tongbai, Nanyang city, Henan province, China 474750
Client Nanyang Jinniu Electric Co., Ltd

Industry park of Tongbai, Nanyang city, Henan province, China 474750
Tested for -
Date(s) of tests November 24, 2022
Tested by CESI S.p.A.

Via Rubattino, 54
20134 Milano - ltaly

Test performed

Heat dissipation behaviour of test sample :
Test to verify thermal equivalency between complete arrester and arrester section

The apparatus, constructed in accordance with the description, drawings and photographs
incorporated in this document has been subjected to the series of proving tests in accordance with:

IEC 60099-4 - Edition 3.0 (2014-06)

The results are shown in the record of proving tests and the oscillograms attached hereto. The values obtained and the general performance are
considered to comply with the above Standard(s). The ratings assigned by the Manufacturer are listed on the ratings page.
The document applies only to the apparatus tested. The responsibility for conformity of any apparatus having the same designations with that tested rests

with the Manufacturer.

June 19, 2023

Date

GreE%ori Marco The Managﬂer - Verhoeven Bas
C2017; 3058 AUT C2017220 3482248 KPP

Test Engineer in charge Approved by

Partial repreduction of this document is permitted only with the written permissions from CESI Group.
The authenticity of this document is guaranteed by the integrity of hologram.
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The laboratory meets the requirements of the Standard ISO/IEC

17025: 2017 “General requirements for the competence of testing

1 and calibration laboratories”. The in force status of the accreditation
LENTE ITALIANO DI ACCREDITAMENTO " and the I\_s_tt of accredited tests may be checked in the WEB site:
www.cesi.i
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Notes

STL-Member

CESI Group members are founder members of the SHORT-CIRCUIT TESTING LIAISON (STL) which has
been established in 1969. STL is a forum for voluntary international cooperation of testing
organizations.

CESI Group Test Documents description

STL Type Test Certificate of .......

Issued for type tests of high voltage products (> 1 kVa; > 1,5 kVa), which have successfully been
carried out in full compliance with the relevant specifications or standards and STL Guides valid at
the time of the test. The STL Type Test Certificate consists of documents unequivocally identifying
the test object and describes all conditions under which the tests were conducted. It gives evidence
of the unobjectionable behavior of the test object during the tests in line with the normative
documents applied as well as of the results of successful testing.

Type Test Certificate of .......

Issued for type tests of high voltage products (> 1 kVa; > 1,5 kVu), which have successfully been
carried out in full compliance with the relevant specifications or standards valid at the time of the
test. The Type Test Certificate consists of documents unequivocally identifying the test object and
describes all conditions under which the tests were conducted. It gives evidence of the
unobjectionable behavior of the test object during the tests in line with the normative documents
applied as well as of the results of successful testing.

Test Certificate of (complete / selected) Type Tests

Issued if type tests of low voltage products (< 1 kVa.; < 1,5 kVa.) requested by the relevant product
standard were passed. For these tests the equipment under test must be clearly identified by
technical description, drawings, and additional specifications.

Certificate of Design Verification

Issued for passed design verification tests according to IEC 61439. For these tests the equipment
under test must be clearly identified by technical description, drawings, and additional
specifications.

Type Test Report

Issued for high and low voltage products if parts of selected type tests have been passed; those shall
be carried out in full compliance with the relevant standards but (for high voltage products) do not
fulfill all STL requirements for issuing a Type Test Certificate. For these tests the equipment under
test must be clearly identified by technical description, drawings, and additional specifications.

Test Report

Issued for all other tests on high and low voltage products which have been carried out according to
specifications, standards and/or client instructions

On-Site Test Record
Issued as a record of results acquired during the on-site tests / measurements

Test Award

Can be additionally issued for all named types of test documents above if the tests to be referenced
were passed
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Tests witnessed by:

Identification of the object: Requested

The Manufacturer guarantees that the tested object is manufactured according to the submitted drawings.

CESI checked that these drawings adequately represent in shape and dimensions the essential details and the parts of the tested
object.

These drawings, identified by CESI and numbered C3008356 No. 1; C3008323 No.1 & C3008047 No. 1, are annexed to this
document.

Test evaluation

Subclause Test Test result
IEC 60099-4 (2014-06) — clause 10.8.6 | Heat dissipation behaviour verification of test sample See page 11
The decision rule in conformity assessment is based on the simple acceptance method without considering the
measuring uncertainties.

The reported expanded uncertainties are determined in accordance with the Publication JCGM 100 “Evaluation of
measurement data — Guide to the expression of uncertainty in measurement” and are based on a standard uncertainty
multiplied by a coverage factor K=2, which for a normal distribution provides a level of confidence of approximately 95%

- Voltage a.c. : £3,0%
- Residual peak voltage (impulse tests) : +£3,0%
- Current a.c. : £3,0%
- Peak current (impulse tests) 1 £3,0%
- Time (impulse tests) : £10,0%
- Time (a.c. tests) : £ 1,5%

Laboratory information

Receipt date of the sample November 2022

Test location CESI - Via Rubattino 54 — Milan
CESI testing team Mr. L. Podavitte —Mr. S. Bricchetti
Test laboratory P177 (Surge Arrester laboratory)
obv 7000005391

The sampling of the apparatuses to be tested has been carried out by CESI according to the product Standard
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content page test date
Test object characteristics 5
Reference standard 6
Test carried out and identification of the test object 6
Test setting for the test 7t08
Test procedure 9
Summary of test result 10to 12 November 24, 2022
Instrument used for the test 13
Technical data 14

Pages annexed:

Client’s drawing (MO arrester) ; CESIn. C3008047—n.1 page

Client’s drawing (complete arrester) ; CESI n. C3008356 —n.1 page

Client’s drawing (arrester section assembled in thermal model) ; CESI n. C3008323/1-n.1 page
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Rated characteristics of the tested objects assigned by the Client

Polymer-housed surge arrester unit

Drawing code

Manufacturer Nanyang Jinniu Electric Co., Ltd
Type YHIOW-51
Serial no. A

IN-DHS51,49427 RMX

Arrester class Distribution
Designation DH
Rated voltage — U, 51,0kV
Continuous operating voltage - U 40,8 kV

MO resistors supplier

Nanyang Jinniu Electric Co., Ltd

Polymer-housed surge arrester section assembled in thermal model

MO resistor type D36,5x20
No. of MO resistors fitted 17
Rated frequency I N 50/60 Hz
Nominal discharge current (8/20 ps impulse shape) 10 kA
Reference current - Ier. 1 mA
TGS, U A —— 02

Manufacturer

Arrester section type

YHI0W-6

MO resistors supplier

Nanyang Jinniu Electric Co., Ltd

Serial no. ----
Drawmg COde A W e : JN_DH649 187
No. of MO resistors fitted 2
MO resistor type . /7 D36,5)§727(7)”
Arrester élass Distribution
Designation DH
Rated vo]tﬁé(;ﬁ U, ],OOOXUmf_
Continuous operating voltage - Ue 0,800x U,
PRIy o . i
Nominal discharge current (8/20 ps impulse shape) 10 kA
Reference current - Ier 1 mA
Year of manufacturer 2022

ACCREDIA X,

/__-“‘-\ L'ENTE ITALIANO DI ACCREDITAMENTO
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Reference Standard

IEC 60099-4 — Edition 3.0 (2014-06)- clause 10.8.6 & Annex B
*“ Metal-Oxide Surge Arresters without gaps for AC systems

Test carried out and identification of the test objects

Test carried out Number of test Test object identification
objects
| YH10W-51

Heat dissipation behaviour of test sample

Section assembled in thermal model YH10W-6

== ' 3 ACCREDIA X
—cfl’d/;_/_—\_\‘\“\:s LENTE ITALIANO DI ACCREDITAMENTO ~

LAB N° 0030 L
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Test setting for the test

Photono. 1

Complete arrester

GECREDY

LAB N° 0030 L

Al2671G
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Photono. 2

Arrester section assembled in thermal model

GECREDY

""’"-'m\\‘\"; LAB N° 0030 L
A12671G i
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Test procedure on complete arrester

The complete arrester was placed in the testing laboratory (see photograph no.l on page 7) at still air ambient temperature of
15,8 °C. The ambient temperature was held at 15,8 °C £3K during the test .

The complete arrester was supplied by the manufacturer and one optical thermal sensor has been installed between 1/2 to 1/3
of the arrester length from the top).

The surge arrester was heated to a temperature of approximately 140 °C by the application of a power frequency overvoltage
with an amplitude above the reference voltage.
The heating time was 51 min. (the maximum time according to the reference standard is 60 min.).

When the specified temperature of about 140 °C was reached the voltage source was disconnected and the cooling time curve
was determined over a period of not less than 2 hours.

Test procedure on thermally prorated section

The thermally prorated section was placed in the testing laboratory (see photograph no.2 on page 8) at still air ambient
temperature of 15,9 °C.

The ambient temperature was held at 15,9°C = 3K during the test .

The prorated section was supplied by the manufacturer and one optical thermal sensor has been installed (see drawing
attached on this test report).

The prorated section with only one MO resistor was heated to a temperature of approximately 140 °C by the application of a
power frequency overvoltage with an amplitude above the reference voltage.

The heating time has been of 51 min. (the maximum time according to the reference standard is 60 min.).

When the specified temperature of about 140 °C was reached the voltage source was disconnected and the cooling time curve
was determined over a period of not less than 2 hours.

jes——r2
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Cooling curve

s (Complete arrester === Arrester section
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Test result and the calculation of the temperature compensation

The cooling curve (see pag.10) of the arrester section hasn’t been for all instants equal or higher than the cooling curve of the
arrester. The compensation may be made adding a AT to the start temperature 9.« of the prorated section during the
preheating (thermal recovery part) for Power-frequency voltage versus time test.

Sample T Ta To To-Ta Heating time Date
Complete 1s the measured temperature
arrel;ter during cooling every minute 15,80 °C 144,27°C 12847 K 51 min November 24, 2022
Asrester is the measured temperature
Sae during cooling every minute | 15,90 °C | 142,93°C 127,03 K 51 min November 24, 2022
Legend:
T is the measured temperature instant by instant
Ta is the average ambient temperature during test
To is the maximum heating temperature
Trel (T-Ta) / (To-Ta)
AT temperature compensation

The two relative temperatures T arrester and T, arrester section have been plotted (see page 12) for the cooling time
(=7200s).

During the cooling time the difference T arrester - Ty, arrester section has been calculated and the max value has to be
considered.

K= max (T .arrester - Ty arrester section)= 0,003

AT=K (Tp- Ta) max= 0,003*128,47 = 0,385 K

The compensation temperature AT resulting from the test is 0,39 K.

start= 60 °C + 0,49 °C = 60,39 °C

Therefore the Qs for thermal recovery test in the Power-frequency voltage versus time test is equal to 60,39 °C.

ACCREDIA X,

L'ENTE ITALIANO DI ACCREDITAMENTO ~

KRS LAB N° 0030 L
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Comparison relative temperatures
Complete arrester — Arrester section —K=Trel arrester - Trel section
0,01
- 0,005
0
s -0,005
E x
= - -0,01
-0,015
I . - 0,02
0 = | i L | 1] 1 1 . 1 ! 1 1l 1 ! 1 ! 1 _0[025
0 20 40 60 80 100 120 140
Time (min)
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Instruments used for temperature measurement

Instrument type CESI no. Note:
FISO 058076 — RX used for complete arrester and the arrester
058080 Temperature Optical sensor section
FISO 058076 — RX used for ambient temperature
058991 Temperature Optical sensor

Al1761G
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Circuit A0019

D
i
| |
RE T | |
Test object | |
%) | énl
RN
| \ 5 A=y
PC — |
Lo} 1

— — 1 Ty
measuring systems

Power frequency supply

RE - programmable supply type PACIFIC A.C. Power Source 140 ASX.; CESI no. 0560408
PC - personal computer
T - voltage transformer type SPECIALTRASFO; power 60 kVA; voltage 220 V/200 kV (used for complete arrester)

Current measuring system
R - Current shunt CESI No.31120; R=941,4 Q
- Electro optical system CESI No.55829/55828

- Oscilloscope type NATIONAL INSTRUMENT NI PXI-1031/NI-PXI 8108/NI-PXI 5122;

OSC /" CESINo 056227- 0562226 (on channel No.1)

Voltage measuring system

D - Voltage divider SAGI; CESI No.13027 (used for arrester section)
- Voltage divider Scarpa e Magnano; CESI No 5082 (used for complete arrester )
- Electro optical system CESI No.11517/11518

- Oscilloscope type NATIONAL INSTRUMENT NI PXI-1031/NI-PXI 8108/NI-PX1 5122;

OpC - CESINo 056227- 0562226 (on channel No.2)

Software system:

SW - S.A.D. Surge arrester version 2.0

END OF THE DOCUMENT
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ISTEDIL
Enerlex
TEST REPORT CONFIDENTIAL APPROVED C3008043
Client Nanjang Jinniu Electric Co., Ltd.
Address of the client Sth sect. of Zhongyuan Rd, tongbai
Nanjang - China
Order 7000003982 — 29 April 2022
Tested samples/items Polymer Housed Arrester

Tests carried out

Accelerated weathering test acc. IEC 60099-4:2014, clause 10.8.17.3
on 1 sample of polymer housed arrester: see chapter 2

Standards/Specifications See chapter 2

Tests date

from 29 August 2022 to 14 October 2022

The results reported in this document relate only to the tested samples/items.
Partial reproduction of this document is permitted only with the written permission from CESI.

No. of pages

Issue date

Prepared

Approved

CESI S.p.A.

Via Rubattino 54
1-20134 Milano - Italy
Tel: +39 02 21251
Fax: +39 02 21255440
e-mail: info@cesi.it
Www.cesi.it

6 No. of pages annexed -

12 June 2023

ENC - Cazzuffi Daniele Antonio

ENC - Mozzi Riccardo

Pagel/6
Capitale sociale € 8.550.000 interamente versato
C.F. e numero iscrizione Reg. Imprese di Milano 00793580150
P.I. ITO0793580150
N.R.E.A. 429222

© Copyright 2022 by CESI. All rights reserved
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TEST REPORT

1 SPECIFIC INFORMATION

Date of receipt of the test samples/items
Test location

Test laboratory

CESl testing team
Test witnessed by

Reference documents

Information about sampling
Sampling date
Carried out by

Specimen extraction from the sample

Has the samples/items to be retained?
If YES until 12 August 2023

KEMA Labs

i
- —
F

(3]
T

—
iSMES
ISTEDIL

Enerlex

CONFIDENTIAL APPROVED C3008043

1 July 2022
CESI - Piacenza - Via Nino Bixio 39

Geosynthetics and Environmental Geotechnics
Laboratory
M. Livelli, E. Curtoni

See chapter 2

The customer

The specimens used for the laboratory tests have
been taken from the sample in accordance with the
standard UNI EN ISO 9862: 2005

YES
Two months by the Test Report emission date
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2 TESTS PERFORMED

CONFIDENTIAL

APPROVED

C3008043

This Test Report contains the results of the tests hereafter listed, also with reference to the standards

required in your order.

Table 1 - Polymer Housed Arrester

Type of test

Standard

Year

Accelerated light ageing

IEC 60099-4

2014

Page4/6
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3  TEST RESULTS

Table 1 - Polymer Housed Arrester

iSMES
ISTEDIL
EnerNex

APPROVED C3008043

Type of test . Polymer Housed
and measured properties Standard Qi Arrester
Accelerated light ageing IEC 60099-4 : 2014
(clause 10.8.17.3)
After 1000 hours No cracks

The sample passed the test

Page5/6
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Virgin sample

End of Test Report
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