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HILKAR is accredited by TURKAK under registration number AB-0665-T for TS EN 1SO IEC 17025:2012 as test
tahoratory.

Deney Laboratuvari olarak faaliyet gésteren HILKAR, TURKAK'tan AB-0665-T ile TS EN I1SO IEC 17025:2042
Standardina gtre akredite edlimigtir.

The Turkish Accreditation Agency (TURKAK) is a signatory to the European co-operation for the Accraditation
~ (EA) Multilateral Agreement (MLA) and to the International Laboratory Accreditation Cooperation (ILAC)
“Mutual Recognition Arrangement (MRA) for the recognition of test reports,
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The test andfor measurements resuits, the uncertaintios (if applicable) with confidence probability and test
methgds are given on the following pages which are part of this report.
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1. IDENTIFICATION OF THE TEST SAMPLE:

Description of the Sample

Trade Mark / Type

Serial Number

Technical Speoification / Drawing
Contract No

Product Condition at Arrival

* 12 kV Indoor Type Post Insulator
: Nikdim / PAK-10 '
D 9511101 /72

. See the Clause 5

© FT.DNY-07.003.2017

: New

2. TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER:

Manufacturer

Typa

Rated Voltage

Power Frequency Withstand Voltage
Lightning Impulse Withstand Voltage
Creepage Distance

Material

Color of Glaze

Dimensions

3. TEST(S) PROGRAM:

: Nikdim

. PAK-10

L 12kV

D38 kv

L TEkY

i3 mmiky

: Porcelain C110
: White

. See the Clause 5

Witnessed By Mr. Dechko Dechev

Dry Lightning-tmpulse Withstand Voltage Test IEC 80168: 1994 + A1: 1997 + A2: 2000 Clause 4.5

Dry Power-Frequency Withstand Voltage Test IEC 60;168: 1994 + A1: 1997 + A2::2000 Clause 4.7

poT
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4. APPLIED TEST(S): , . k

" - & Testresults are only belong to the tested sample.
e . The reported-expanded uncertainty of measurement is stated as the standard uncerfainty of measurement

* - multiplied by the coverage factor k=2 which for a normal distribution corresponds to a coverage probability of
approximately 95 %

4.1 Dry Lightning-Impulse Withstand Voltage Test:

4.1.1  Sample Standard ' : |[EC60168: 1994 + A1: 18097 + A2: 2000 _
A ‘ IEC 60168: 1984 + A1 1997 + A2: 2000 Clause 4.5

412 Test'Standard . |EC 60060-1: 2010 Clause 7

IEC 60273: 1990
BHT / Lightning Impulse Test System (K003)

4'1'3.'-  Equipment Used Madgetech / Environmental Conditions Recorder (K274)

414 Environmental Conditions  :  Ambient Temperature : 2686°C
T Amblent Hutnidity ;64,3 %RH
Air Pressure : 1007,9 mbar

41,5 Test Circuit Diagram

6 N {0
Il A o — N
’ ! ! [
: | :
‘ H 1 :
" Giig Kayna Q,jﬂ S : dc [
Power Source A { —_ b Test
. Object
|
P
B o ——

L Deney Nurmunest / Test Sample
IG  iDarbe Jeneratfrii/ impuise Generator

VD :Hibrit Gerflim Bolact £ Hybrid Voltage Divider
. T iYikseltici Trafo f Step-up Transformer
: F ' :Metal Govde [ Frame
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. 1..].40078 . i
1 | 40877 87,27" 1,183 61,1  [Affirmative [ ] Negative lz]
| 2 | 40978 71,78" 1,171 52,04 _|Affirmative [ | Negative [X
| 3 | 40979 72,217 1,116 51,71 iAfflrmative [] | Negative [X]
| 4 | 40980 74,95 1,140 51,72 |Affirmative [ | Negative [
| 5 | 40981 74,52 1,097 51,96 |Affirmative ] | Negative [ ] |
1 6 | 40982 74,82 1,198 51,68 |Affirmative [X] | Negative 1.
| 7 | 40083 76,48 1,178 62,09 | Affirmative IX] | Negative (1] -
8 | 40984 76,97 1,196 51,88 | Affirmative (<] | Negative L] |
119 | 40085 100 76,61 1,262 51,87 | Affirmative [ | Negative [ ]
| 10 | 40986 4. 76,10 1,176 61,99 | Affirmative ) | Negative [ | .
11| 40987 75,47 1,171 52,06 |Affirmative [X | Negative L.1]
12 | 400988 74,00 1,203 51,89 | Affirmative Negative [}
13 1 40089 76,35 1,205 51,91 |Affirmative Negative [§| -
14 | 40990 75,76 1,164 62,14 | Afiirmative B9 | Negative "] -
16 1 40991 75,46 1,148 52:32 | Affirmative Negative'[ ]| - °
16 | 40002 Tonof | Mounting 74,65 1,149 51,66 |Affirmative X | Negative F1
 17.] 40093 | | OB | Faceof | - 74,68 1,126 5208 | Affirmative [X] | Negative [1{.. -
18 | 40094 Insulator 75,81 1,200 51,61  |Afiimative B | Negative [ ]|
| 1..].408986 ' :
1 | 40997 76,12 1,155 51,04  |Affirmative i | Negative [ |-
2 | 40998 75,67 1,183 51,00 | Affirmative [ | Negative [
3 | 40999 -75,69 1,194 60,33  |Afiirmative [ | Negative [
4 | 41000 -75,63 1,207 51,63 |Affirmative [X] | Negative [ 1]
5 | 41001 75,44 1,209 51,80 [Afirmative Negative [ 1. -
|6 | 41002 -75,84 1,190 51,69 |Affirmative Negative []
o |.7_| 41003 76,03 1,184 61,03 | Affirmative [ | Negative [ ]
8 41004 100 -76,22 1,258 61,02 [Affirmative Negative [
9 | 41005 -75,94 1,210 51.67  |Affirmative [ | Negative [}
10 | 41006 ‘ -74,22 1,149 51,51 [Affirmalive X | Negative []
11 | 41007 -76,52 1,281 6117 | Affirmative B | Negative [] |
12 | 47008 74,38 1,117 51,70  |Affirmative Megative [
13 | 41009 -75,84 1,178 52,21 | Affirmative Negative [ |.
14 | 41010 -74.86 1,208 51,85  |Affirmative B | Negative [ )
15 | 41011 -75,97 1,214 51,71 | Atfirmative Negative' [ ]
Remarks ’
1} Out of voltage tolerance, additional impulses were applied instead.
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417 Oscillograms: - ' \
4.1.7.1 8. No:1{ Positive Impulses
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4.1.8  Remarks, Comments and Statements of Compliance: "

« Testvoltage were applied as per IEC 80273:1990 Table-1
° Tests were applied without considering atmospheric correction.

¢ Measurement Uncertainty of K0O3: Uy 2,206% t: 4,791 % ty: 2,620%

" e The insufator was mounted vertically upright on a horizontal earthed metal support consisting of a U-channe!
sechon with the flanges pointing downwards which has a width about equal to the diameter of the mounting face
of the insulator and a length longer than twice the height of the insulator, and was placed 1,1 m above ground.

. A cylindricé{ conductor, maintained in the. horizontal plane and perpendicular to the earthed support, was
" attached to the top of the insulator. The length of the conductor was longer than 1,5 times the height of the
insulator and it was extended 1 m on each side of the insulator axis. The diameter of the conductor was 30 mm.
e 12 kV indoor type post insulator with Nikdim brand, PAK-10 type and 9511101 / T2 serial number, has been
. tested and passed successfully to the Dry Lightning-Impulse Withstand Voltage Test as per IEC 60168: 1994 +
C A11997 + A2: 2000 Clause 4.5 the withstand voltage procedure,

This report shall not be, reprqduced otter than in full except with the pennission of the laboratory. Testing re:
seal are not valid, :
B Bt rapor, Laboratuvann yazit izni ofmadan kismen ko, alfilamaz. Imzasiz ve milhtirstiz
FRBA. 11 IREVOISIOG 2017 5, ’
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4.2 Dry Powér-Frequency Withstéﬁd Voltage Test:

411 Sample Standard + IBCO0168: 1994 + AT 1907 4 A2:2000 T T
. — IEC 60168: 1904 + At: 1997 + A2: 2000 Clause 4.7 LALEE
412  Test Standard : IEC60060-1: 2010 Clause 6 .- . . LT e e
‘ IEC60273: 1990 = . . o - |

Baur /100 kVac High Voltagé Test System (K001)

413  Equipment U
Quipment Used MadgetechlEnwronmental Conditions of the Recorder (K274)

4.1.4  Environmenta! Conditions : Ambxent Temperature - 26,6 °C
Ambient Humidity © B43%RH
Alr Pressure . 1007,9 mbar o N

4.1.5  Test Circuit Diagram

vb
T N
Giic Kaynali I .“‘.'-
Power Source | 0-100 kVae- 0-500 kvae : '
L
- Deney Numunes! / Test Sample”
VB Kapasitif Gerifim B&likcdl / Capatitive Voltage Dividor . ] ’ “ ( T
T :0-300kVac-0- 500 kVsc Test Trafosu /0 - 100 ¥¥ae- 0-500 kVac Test Teansformer . - Yoo w

F o Metal Givde f Frame \ ) . ‘ . F

1
L s R

This report shall not be reproduced other than in fail oxcept with the permission of the laboratory. Testing reports without signature and
seal are not valld.
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4.2.5 Test Criteria and Measurement Results:

S. No
Voltage Ut Applied
to
Earth Connected o

Insulated from
Earth
Frequency (Hz)
Time (sec.)
Result(s)

Test Voltage (kVrms)
(28 kVims £%1)

Mounting Face

1 Top of Insulator of Insulator

t
O
oo
Y
N
[43]
(=
[}
o

Affirmative Negative []

4.26 Remarks, Comments and Statements of Compliance:

s Testvoltage were applied as per IEC 60273:1990 Table-1
.« Tests were applied without considering atmospheric correction.

+ Measurement Uncertainty of K0O1:

Us: 1,409%

» The post insulator was mounted vertically upright on a horizontal earthed metal support consisting of & U-channel
. section with the flanges pointing downwards which has a width about equal to the diameter of the mounting face
of the insulator and a length longer than twice the height of the insulator, and was placed 1,1 m above ground,

» A cylindrical conductor, maintained in the horizontal plane and perpendicular to the earthed support, was
attached to the top of the insulator, The length of the conductor was longer than 1,5 times the height of the
insufator and it was extended 1 m on each side of the insulator axis. The diameter of the conductor was 30 mm.

s 12 kV indoor iype post insulator with Nikdim brand, PAK-10 type and 8511101 / T2 serfal number, has been
tested and passed successfully to the Dry Power-Frequency Withstand Voitage Test as per 1EC 60168: 1904 +

A1: 1987 + A2: 2000 Clause 4.7,

|

N
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5. TECHNICAL DRAWING(S) of the TEST SAMPLE:

1. Materlal: poreelain G110 according {o IEC 60672,

2, Colour of glaze - white,

3. Maximum working voltage - 12 kv,

4. The general tolerances aro according to DIN 40680,
5, Electrical parametars according fo |EC 60168,

ND 92.12.00.00

S;age Mass | Mausd

L e F TN ST Support Insulators

_ - for indoor mounting 11
Doveloned [ :
Controled | Dorov fype PAK 10 Sheet 1] AFshest 1

e T

“NIKDIN® Q0D

Centroled | Donay =
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TEST REPORT

No. 45966 / 11.08.2017
A 4 cusToMER: NIKDIM Lid.
. 23rd Shipchensky Polk No 80, 6100 Kazanlak, Bulgaria
A 2. MANUFACTURER: NIKDIM Lid,
23rd Shipchensky Polk No 80, 6100 Kazaniak, Bulgaria
3. TESTED PRODUCT: Indoor Post Insulator type PAK 10
""4. REFERENCE STANDARD:  Customer requirements o
. ({IEC 60168:2001, clause 5.2.4)
5. PERFORMED TESTS: Mechanical failing load test. Bending test
. 6. TEST DATE: 10.08.2017
R "~ 7. TEST RESULTS: The product passed the test.
The test report contains 5 pages and is edited in 4 copies, copy no.1 remain in laboratory a d
copies 2, 3, 4 are sent o the customer,
('?"_‘-' HEAD OF HVD — TECHNICAL MANAGER, HEAD OF TESTING TEAM,

Dipl. BHa ocriosarie un.2 ot 3311 pu

“Warnings:
a. The results refer only to the fested product,
b, Publication and reproduclion of the confents of this report in any other form unfess its complete photocopying is
not alfowed without viriting approval of Division lo which laboratory belongs.
¢. Al signatures of the present report arg original ones.
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"é 358 TEST REPORT No. 45966
A

N

" 1. IDENTIFICATION OF THE TEST PRODUCT

Type:

PAK 10

Sérial { year:

2011

| Technical Spepificétion { Drawing:

Drawing no. ND 92.12.00.00 - Support insulators for
indoor mounting type PAK 10

' _Cdntract ! Test order:

705.2/876/03.08,2017
Internal test order: 23362/07.08.2017
Product receiving date; 08.08,2017
Product condition at receiving: New

2. TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER

Maximtjm working voliage:

12 kV

Mechanieal failing load

4000 N {indicated by the customer)

- 3. TESTS PROGRAM

Mechanical faiiing foad test. Bending test Customer requirements

4. RESPONSIBLE FOR TEST
Dipl. Eng. Luminita Tascau (J\ (

5. PRESENT AT THE TEST

(IEG 60168:2001, clause 5.2.4)

-

W | Cou 61216
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TEST REPORT No. 45066 Page 4 of 6

6. MECHANICAL FAILING LOAD TEST. BENDING TEST
Test date: .10.08.2017 L
Test standard: - Customer requirements N -
_ (IEC 80168:2001, clause 5.2.4) : o o
Atmospherlic conditions: t= 28 °C; RH = 53Y% B _ L e
“Equipment used: » Manual lever hoist SAFETEX 3000 kAg,i manufacturer SC D‘ei,ta"*'_.

Flex SRL Bucuresti o . . o
* Tension load cell, model CTL 1000 kg, serial. no, 201106182, -
manufacturer LAUMAS  ELECTRONICA ftaly, * CC no.
. F - 03/329/2017, 8C GELUTECH Laboratory of Forces SRL 5
Test procedure; The post insulator was subjected fo'a bending load to verify the
mechanical falllng load of 4000 N as specified In-Annex 1 to the
contract, :

'

The load was applied perpendf':':ufar to the axis of the post insulator,

to the free end (see Photo 1),
The specified bending load was reached.

2

“Test results: The product passed the tast, ‘ . | ‘ v L

Photo 1 -

God F-01.22.01(e)

© ICMET Cralova — 2017 .




TEST REPORT No, 45866 Page 5 of 5

Annex 1
"
i
i !
S T
R - - S e
1. Material: porcelain C110 according to 1EC 60672,
2. Calour of glaze - white.
3. Maximum working voltage - 12 kV.
‘4, The general tolerances are according to DIN 40680Q.
5. Electrical parameters according to 1EC 60168.
S U R NN B ND 92.12,00.00
* R P TR ) . ) Slags Mass - Maulat
Aller pesnte| 12 of Clotum. [Signaturd DBI: Bupport insulators T = T
Develiond EI N R for indoor mounting f1
evelope eV 3 Pyl :
conwolod | Donsv | e PAKN0 et
DU SRR I D / "NIKDIM" OOD
Gonteoled,_{ Donev i e ’

- End of tesf report —
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HILKAR

ELEKTRIK ELEKTROTEKNIK SAN. VE TIC. LTD. STI.
TEST LABORATORY / DENEY LABORATUVAR!

1. Organize Sanayi Bélges! 1 No'tu Yol No: 16 54580
ARIFIYE | SAKARYA | TURKIYE

Tel: 90 264 275 55 40 Fax: +90 264 275 12 76 Aa&
AB-0665-T
TEST REPORT 1707087
\ DENEY RAPORU 07.2017
f;;;fg;‘fg fame : Nikdim LTD.
%ﬂzgﬁsg Qgggss : 80, 23-rd Pehoten Shipchenski polk bivd, 6100 Kananlak, Bulgaria

Description of Sample

Numunenin Tanit 1 12 kv Indoor Type Post Insulator

Trade Matk / Type e ML
Marka / Tip ¢ Nikdim / PAM-10
Test(s} Performed . Dry Lightning-Impulse Withstand Voltage Test
Yapian Deneyfler) " Dry Power-Frequency Withstand Voltage Test
Test Standart(s) . . . ] )
Deney Siandart(iar)i ! [EC 80168: 1984 + A1: 1997 + A2; 2000
Serial Number{s) .

™ Seri Noflar) : 9511106/ T4 !!‘

+ Reception Date of Sample ,
MNumune Kabul Tarihi P 18.07.2017
Test Date(s) .

. Deney Tarihler)i + 45.07.2017
Number of Pages of the Report . | 14

Raporun Sayfa Sayisi
Test{s} Resulf{s)
Deney Sonuglar
HILKAR Is accredited by TURKAK under registration number AB-0665-T for TS EN ISO |EC 17025:2012 as test
lahoratory, .

Densy Laboratuvari olarak faaliyet gésteren HILKAR, TURKAKtan AB-0665-T jle TS EN [SO IEC 17025:2012
standardina gére akredife edilmigtir.

: B Passed / Gegti [ Failed / Gegmedi [] Other / Diger

The Turkish Accreditation Agency (TURKAK} is a signatory to the European co-operation for the Accreditation .
(EA) Multilateral Agreement (MLA} and fo the International Laboratory Acecreditation Cooperation {ILAC)
Mutual Recognition Arrangement (MRA) for the recognition of fest reports.
Turk Akreditasyon Kurumu (TURKAK) deney raporiarinin fanmirigh konusunda Avrupa Akreditasyon Birligi (EA) fle
Gok Taraflt Anfagsma ve Uluslararasi Laboratuvar Akreditasyon Birligi (ILAC) ile kargihkir famima anflagmasi
imzalamigtir.

~ The test and/or measurements results, the uncertainties (if applicable) with confidence probability and tgst
methods are given on the following pages which are part of this report.

- Deney velveya 6lgiim sonuglar, genisletilmis ofcdm belirsizlikleri {(olmast halinde) ve deney metotlars, bu sertifikanm
* tamarmiayici kismi olan takip eden sayfalarda verilmigtir.

Person in Charge of Test 4.7 0sanme un.2 o1 3314

REESk SR

Labcg%; wohnician
W
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1. IDENTIFICATION OF THE TEST SAMPLE:
Description of the Sample : 12 KV Indoor Type Post Insulator
Trade Mark / Type ' : Nikdim / PAM-10
Serial Number D 9511106 /T4
Technical Specification / Drawing . See the Clause 5
Contract No ' ! FT.DNY-07.003.2017
Product Condition at Arrival : New
2, TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER:
Manufacturer I Nikdim
Type © PAM-10
Rgted Voltage P12kV
Power Frequency Withstand Voltage 1 38kv
Lightning Impulse Withstand Voltage D 75kV
Creepage Distance » 18,3 mm/ kv
Material ! Porgetain C110
Color of Glaze ‘ . White
Dimensions : See the Clause 5
3. TEST(S) PROGRAM:
Withessed By I Mr. Dechko Dechev
Dry Lightning-impulse Withstand Voltage Test : IEC 60168: 1994 + Af: 1997 + A2: 2000 Clause 4.5
Dry Power-Frequency Withstand Yoitage Test ¢ IEC80168: 1994 + A1: 1997 + A2: 2000 Clause 4.7

This report shall not be reproduced other than in full exeept with the permission of the laboratory.Testing reports without signature and
: seal are not valid,
Bu rapor; Laboratuvarin yazil jznf olmadan kismen kopyalanip ¢ogaltiiamaz. Imzasiz ve mharsoz raporfar gegersizdir, !
FRM.11 /REV03 /08,2047 Sayfa/Page 2/ 14
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4. APPLIED TEST(S):

» Tést results ars only belong to the tested sample.

« The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2 which for a normal distribution corresponds to a coverage probability of

approximately 95 %.
" 4.1 Dry Lightning-Impulse Withstand Voltage Test:

"4.11. Sample Standard . IEC 80168: 1094 + A1: 1907 + A2: 2000
o ’ IEC 60168; 1994 + A1: 1997 + A2: 2000 Clause 4.5
412  Test Standard . |EC 80080-1: 2010 Clause 7

IEC 60273: 1980

‘ o ) BHT / Lightning Impulse Test System (K003)
41.3 Equipment Used

4.1.4 Environmental Conditions © Ambient Temperature . : 282°C
'  Ambient Humidity . 56,1 %RH

Air Pressure : 1009,2 mbar

4.1.5 Test Circuit Diagram

Giig Kaynaf Nj]
Power Source ——

16 :Darbelensratdri / impulse Generator -

VD :Hibrit Gerilim B&ilcli / Hybrid Voltage Divider
T :Yikseltici Trafo / Step-up Transformer

F ;s Metal Gévde / Frame

Madgetech / Environmental Conditions Recorder (K274)

Test
Chject

]

Deney Numunesi [ Test Sample

A\

FRM.41 / REV03 / 06.2017
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4.1.6  Test Criteria and Measurement Resuits:

2 e s | 5. . 1
3 3 | 8| €| &8 88 | ag NEN
& g £l g | &7 =8 58 @
S. No < E £ 2 8% g L E
' ] o (=] 5] P & 73
0 ) g1 2 5 - E3 ¢
3 € |51 5|28 Y | =mg’ ¢
5 3 2 o= | pik = 2
> L £ RS
1. 41086 : 8080 ) 5418 | 1543 | 46,30 Iindhihaig ]
1| 41087 70,327 1,304 50,98 |Affirmative [ | Nogative (]
2 | 41088 72,04 1,163 51,49 |Affirmative Negative ] -
3 | 41089 74,86 1,117 51,66  |Affirmative Negative [J (“'
|4 | 41090 73,72 1,183 51,07 |Affirmative IX] | Negative 1]
|5 | 41091 74,14 1,085 5208 | Affirmative [ | Negative [
& 41092 74,38 1,237 51,27  |Afiirmative Negative [1|" ~
7 | 41003 73,83 1,205 51.27  |Affirmative Negative (O | ~
118 | 41004 100 74,07 1,169 51,38 |Affirmative (Xl | Negative [ ]
9 | 41095 74,67 1,207 51,17 | Affirmative Negative [
10 | 41096 75,90 1,232 51,08 | Affirmative (X] | Negative (]| .
1% | 41097 76,15 1,191 51,34 | Affirmative [} | Negative []
12 | 41008 74,50 1,084 51,99 |Affirmative X | Negative []
13 | 41099 74,51 1,081 51,86 |Affirmative Negative
14 1 41100 74,83 1,198 61,34 | Affirmative B | Negative []
| 15 | 41101 Toof | Mounting 74,76 1,190 51,75 | Affirmative BJ | Negative (1 }.
16 | 41102 Ins?ﬁa‘t’o .| Faceof-| - 75,46 1,175 51,82 |Affirmative B | Negative [] |
1] 41105 Insulator 50-80 | -50,63 1,247 S
1 | 41106 ' Megative []
12 1 41107 -76,24 1,316 60,79 | Affirmative BJ Neéaﬁve 1
3 | 41108 74,66 1,203 50,16 | Affirmative Negative [1'
4 | 41100 75,62 1,262 51,18 |Affirmative I | Negative []]
5 | 41110 73,68 1,100 51,16 |Affirmative Negative [ (
6 | 41111 -75,00 1,253 60,71  [Affirmative Negative [
o |7 | 41112 -78,03 1,296 §0.84 | Affirmative [ | Negative []
8 | 41113 100 -75,57 1,331 50,66 | Affirmative Negative [ |
9 | 41114 76,17 1,313 50,44 | Affirmative I | Negative [
10 | 41115 © 75,23 1,287 51,35 | Affirmative Negative []
11| 41116 73,90 1,136 51,66 | Affirmative Megative [
12 | 41117 -74,23 1,153 50,94 | Affirmative [X] | Negative L]
13| 41118 -75,80 1,258 51,68 | Affirative [X] | Negative [ ]
14 | 41119 -76,19 1,332 50,95 | Affirmative [ | Negative []
15 | 41120 75,72 1,283 50,26 | Affirmative B | Negative L]
Remarks:
1) Out of voltage tolerance, additional impulses were applied instead,

This report shall not be reproduced other than In full oxcept with the permission of the labora
seal are nof valid.
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4.1.7  Oscillograms:

44.71 S. No:1 f Positive Impulses
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1:1 i £
Upk: 26 IRV, TE=1332 v, T2w 5055 &5

418 Rema_rks, Comments and Statements of Compliance:

Test voltage were.appEEed as per IEC 60273:1990 Table-1
Tesls were applled without considering atmospheric correction.
Measurement Uncertainty of KQ03: Uy 2,206% ty: 4,791 % ty: 2,620%
The insulator was mounted vertically upright on a horizontal earthed metal support conslsting of a U-channel
section with the flanges pointing downwards which has a width about equal to the diameter of the mounting face
of the insulator and a length longer than twice the height of the insulator, and was placed 1,1 m above ground.
A cylindrical conductor, maintained in the horizontal plane and perpendicular fo the earthed support, was

- attached to the top of the insulator. The length of the conductor was Jonger than 1,5 times the height of the
insulator and it was extended 1 m on each side of the insulator axis. The diameter of the conductor was 30 mm,
12 kV indoor type post insulator with Nikdim brand, PAM-10 type and 9511106 / T4 serial number, has been
tested and passed successfully to the Dry Lightning-tmpulse Withstand Voltage Test as per IEC 60168: 1994 +
A1 1997 + A2: 2000 Clause 4.5 the withstand voltage procedure.

/

el A

seal aro not valid,
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N



bl (P f g pr® e
FUHE g@; . §' ‘HILKAR Elektrik Elektroteknik San. ve Tic, Ltd. Sti.
wweehilkar.com Test Laboratory / Deney Labor_atuvah o
4.2 Dry Power-Frequency Withstand Voltage Test: . : S 3
4.1.1 ~ Sample Standard o IEC 601688: 1994 + A1: 1007 + AZ: 2000 ' _ . e
IEC 60168: 1994 + A1: 1997 + A2: 2000 Clause 4.7 T
412 Test Standard : IEC 80060-1: 2010 Clause 6 " SR

IEC 80273; 1980
Baur/ 100 kVac High Voltage Test System (K001)

413 Equipment Used Madgetech / Environmental Conditions of the Recorder (K274)

414  Environmental Conditions - Ambient Temperature  : 292 °C
Ambient Humidity . 56,1 %RH
Air Pressure 1 1009,2 mbar
4.15  Test Circuit Diagram R ' T 5
.. S
T
T =
i H
Glig Kaynagi ,Cj ‘ . E
Power Source 4 ™ 0-100 kVac- 0-500 kVac !
o
f ‘ M
L :
" I
VD : Kapasitif Gerilim Bilich / Capacitiva Voltaga Divider

SN L ) e

T :0- 100kVac-0- 500 kVac Test Trafosu / 0+ 100 XVac - 0-500 kVac Test Transformer '
¥ : Metal Govde / Frame . :

This report shall not he reproducéd other than in full except with the permission of the labdratory. Testing reports without signafure and
. . i seal are not valid,
Bu rapor, L.aboratuvenn vazih izni olmadan kismen kapyalanip cogattlamaz, Imzasiz ve miiharstiz raportar gegersizdir.
FRM.11/REV03/ 08.2017 . : : . Sayfa !/ Page 10 14
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4.2.5  Test Criteria and Measurament Resuis:

3 2 z

3 2ol s | SE o .
o} < & = =H 8 0,
= - £ o E @ @ oy 2 =

58 £ B DE < = 2
o ® 2 B BN g o 2

g < Z o g £ o

= '% = > [+9] E [

g .0 = %" o t

il . o
t' | Topofinsulator | MopntingFace | 38,06 50 60  |Affimativo & | Negative [

4286 - Remarks, Comments and Statements of Compliance:

« Testvoltage were applied as per IEC 60273:1990 Table-1
o Tests were applied without considering atmospheric correction.
. Measurement Uncertainty of KOO: Uy 1,400%

"« The post insulator was mounted vertically upright on a horizontal earthed metal support consisting of a U-channel
section with the flanges pointing downwards which has a width about equal to the diameter of the mounting face
of the insulator and a length longer than twice the height of the insulator, and was placed 1,1 m above around,

" Acyilindrical conductor, maintained in the horizontal plane and perpendicular to the earthed support, was
attached to the top of the insulator. The fength of the conductor was longer than 1,5 times the height of the
insulator and it was exAt'ended 1 m on each side of the insulator axis. The diameter of the conductor was 30 mm.

e 12 kVindoor type post insulator with Nikdim brand, PAM-10 type and 9511106 / T4 serial number, has been
tested and passed successfully to the Dry Power-Frequency Withstand Voltage Test as per [EC 60168: 1994 +
A1 1867 + A2: 2000 Clause 4.7,

¥ 3

Th:s report shail not be teproduced other than in full except with the permission of the laboratory, Testing rédo
seal are nof valld.
Bu rapor, Laboratuvann yazil fznf ofmadan klsmen kopyafezme{mmmm 3 figsiiz r.
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5. TEGHNICAL DRAWING(S) of the TEST SAMPLE:

2:M8 M19 P o “

126
145

|
| ;

SN

i M8 i

285 i

1. Material: porcalain €110 aceording to 1EC 60872,

2. Colour of glaze - white,

3. Maximum working voltage - 12 kV. -

4. The general tolerances are according to DIN 40680,
5. Electrical parameters according (o [EC 60168;

ND 92.01.00.00

Stage Mass | Mzwab

ARET Nt 1 of cloum [Signator] D0 Support insulalors

- . {or indoor mounting 1
Developed ey P r
Conwoled | Dorav type PAM 10 iSheet 1] Adsheat |

“MKDIK® OO0

Cortroled | Dopoy

This report shail not be reproduced other than In full except with the permission of the taboratory.Testing reports without signature and
seal are not valid. ’ .
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TEST REPORT

No. 45963 / 11.08.2017
1. CUSTOMER: NIKDIM Lid.
‘ 23rd Shipchensky Polk No 80, 6100 Kazantak, Bulgaria
2, MANUFACTURER: ' NIKDIM Ltd,
23rd Shipchensky Polk No 80, 6100 Kazanlak, Bulgana
3. TESTED PRODUCT: Indoor Post Insulator type PAM 10

4. REFERENCE STANDARD: Customer requiremenis
- . (IEC 80168:2001, clause 5.2.4)
5. PERFORMED TESTS: Mechanical failing load test. Bending test

6. TEST DATE: | 10.08.2017 o
7. TEST RESULTS: The product passed the test,

The ie'st report contains 5 pages and is edited in 4 copies, copy no.t remain in laboratory and
- copies 2, 3, 4 are sent fo the customer.
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@ TEST REPORT No. 45063 Pags 3 of

1. IDENTIFICATION OF THE TEST PRODUCT
Type: _ PAM 10
| Serial / yoar: 2014

Technical Specification / Drawing: | Drawing no. ND 92.01.00.00 - Support insulators for
indoor mounting type PAM 10

1 Contract / Test order: 705.2/876/03.08.2017
internal tost order: T 23363/07.08.2017
“Product receiving date: | 08.08.2017
Product condition at receiving: New

2. .TEC'HNiCAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER

“Maximum working voltage 12kV

" Mechanical failing load 4000 N {indicated by the customer)

3. TESTS PROGRAM

Mechanical failing load fest. Bending test Customer reguirements
(IEC 60168:2001, clause 5.2.4)

4. RESPONSIBLE FOR TEST
Dipt. Eng. Luminita Tascau 4

5. PRESENT AT THE TEST

BB [V s

© ICMET Cratova — 2017
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TEST REPORT No. 45063 | | . Pagedof 5 .

6. MECHANICAL FAILING LOAD TEST. BENDING TEST

Test date:

10.08.2017

Test standard;

Customer requirements . T

(IEC 60168:2001, clause 5.2.4)

Atmospheric conditions:

t=289C; RH = 53% _ ' B

Equipment used:

+ Manual lever hoist SAFETEX 3000 kg, manufacturer SC Delta = -

Flex SRL Bucuresti : .

¢ Tenslon load cell, model CTL 1000 kg, serfal no. 201 106182,
manufacturer LAUMAS ELECTRONICA Italy, CC. no.
F - 03/329/2017, SC GELUTECH Laboratory of Forces SRL

Test procedure:

The post insulator was subjscted to a bending load to verify the
mechanical falling load of 4000 N as specified in Annex 1 to the
contract, '

The load was applied perpendicular to the axis of the post insulator,
to the free end (see Photo 1).

Test results:

The spacified bending load was reached.
The product passed the test,

Photo 1

Cod F-01.22.01(e)

© ICMET Craiova — 2017 .
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1. Material: poreelain G110 according to IEC 60672,
2. Colour of glaze - white.
3. Maximum working voltage - 12 kV,

4, The general tolerances are according to DIN 40680.
5, Fiectrical parameters according 1o IEC 60168,

Aller Raseal N2 of chocum., %&gna%uﬁ

Bt

Developed | Donov -
Comraled | Donev |

Coplrolgd | Donev_

ND 92.01.00.00
Support insulators Stage | Mass Mewsd
for indoor mounting 104
type PAM 10

Sheal 1 Al shesl g

[

"NIKDiIM" 00D

— End of test report -
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Customer Name -

Milsterinin Adr + Nikdim LTD.

543;2:?::?; 23;1;?55 : 80, 23-rd Pehoten Shipchenski polk bivd. 6100 Kananiak, Bulgaria

Description of Sample

Numunenin Tanimi : 24 kV Indoor Type Post sulator

.. - Trade Mark / Type .
Test{s) Performed ", Dry Lightning-Impulse Withsiand Voltage Test
Yapilan Deney(ler) " Dry Power-Frequency Withstand Voltage Test
Test Standart(s) ) . 180 . .
Deney Standart(iary 1 IEC.60168: 1994 + At 1997 + A2 2000
Serial Number{s) .

_ Seri Noflar) ¢ 9B12101 /T3
Reception Date of Sample A
Numune Kabul Tarihi + 15.07.2017
Test Date(s) .

Deney Tarih(ler)i ' 15'07_'2017
Number of Pages of the Report | 14
Raporun Sayfa Sayist ;

- Test{s) Result{s} . .= , ; ] -
Deney Sonuglar : B4 Passed / Gegfi I Failed / Gegmedi {1 Other/ Diger
HILKAR is accredited by TURKAK under registration number AB-0865-T for TS EN 1SO IEC 17025:2012 as test
laboratory.

_ Deney Laboratuvart olarak faaliyet gdsteren HILKAR, TURKAK'tan AB-0665-T ile TS EN ISO IEC 17025:2012
( : standardina gore akredite ediimigtir.

The Turkish Accreditation Agency {TURKAK) is a signatory to the European co-operation for the Accraditation
(EA) Multilateral Agreement {MLA) and to the International Laboratory Accreditation Coopsaration ([LAC)
‘Mutual Recognition Arrangement (MRA) for the recognition of test reports.

Tirk Akreditasyon Kurumu (TURKAK) deney raporiartnin tamimirhgs konustnda Avrupa Akreditasyon Birligi (EA) ile
Cok Tarafli Anlagma ve Uluslararast Leboratuvar Akreditasyon Bitigi (ILAC) He karsilikli fanuma anflagsmas:
imzalamistir.

The test and/or measurements results, the uncertainties (if applicable) with confidence probability and test
methods are given on the following pages which are part of this report.

- Deney velveya dichim sonuglan, genigletiimis sigtim belirsiziikleri folmast halinde} ve deney metotlari, bu sertifikanin
tamamtayret kisimi olan takip eden sayfalarda verilmistir.

Date Person in Charge of Test Approval
Tarfh . Danov Sarnumliicer Dinzvlavan "’f

Ha ocHoBaHue un.2 ot 33J1[
10.08.901%

seal are not valid. . .
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1. IDENTIFICATION OF THE TEST SAMPLE:

Description of the Sample

Trade Mark / Type

Serial Number

Technical Specification / Drawing
Cantract No

Product Condition at Arrival

© 24 kV Indoor Type Post [néulator
. Nikdim/PAK-20

: 9512101773

. See the Clause 5

! FT.DNY-07.003.2017

. New

2. TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER:

Manufacturer

Type

Rated Voltage

Power Frequency Withstand Voltage
Lightning Impulse Withstand Voltage
Creepage Distance

Material

Color of Glaze

Dimensions
3. TEST(S) PROGRAM:

Withessed By

Dry Lightning-Impulse Withstand Voltage Test

Dry Power-Frequency Withstand Voltage Test

: Nikdim

» PAK-20

D 24kY

1 B0kV

1 125 kv

P85 mm/ kv

. Porgelain C110
: White

. Seethe Clause §

Mr. Dechko Dechey

IEC 60168: 1994 + A1 1997 + A2 2000 Clause 4.5

IEC 60168: 1994 + A1: 1997 + A2: 2000 Clause 4.7

This report shall not be reproduced other than in full except with the parmission of the laborato

seal are not valid.
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4. APPLIED TEST(8):

o Test results are only belong fo the tested sampie.

o The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2 which for a normal distribution corresponds o a coverage probability of
approximately 85 %.

4.1 Dry Lightning-Impulse Withstand Voltage Test:

411 Sample Standard . 1EC 60168: 1994 + A1: 1997 + A2: 2000
IEC 60168: 1994 + A1: 1997 + A2: 2000 Clause 4.5
4.42 Test Standard + EC 60060-1: 2010 Clause 7
. [EC 60273: 1990
YO Equi'pmem e ~ BHT/ Lightning Impulse Test System (K003)
' o * Madgetech / Environmental Conditions Recorder (K274)
4.1.4 Environmental Conditions @ Amblent Temperature : 27,9°C
Ambient Hurmidity ;60,4 %RH
Alr Pressure 1 10071 mbar
o 4.1.5 Test Circuit Diagram

[ L
s ¢ i
I~ DG N S U
L1 il L N\
| = N\
" T ‘T
Glig Kaynafy /(va dc oob
Power Source A . Py Test
P Object
o
( 1 S R

Deney Numunesi / Test Sample
IG  :Darbe leneratdrll/ Impulse Generator

VD Hibelt Gerillm Bakled / Hybrid Voltage Divider
T :Yikseitici Trafo / Step-up Transformer
F : Metal GBude / Frame

seal are not valid.
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4.1.8  Test Criteria and Measurement Results:

£ o £ .| ¥s ~
ko 3 S & | &85 ig TE :
8 T el 8| S% =8 | o8 z
8. Ne z £ £ 5 [} § “E—‘ H o 0 = -
5 a o 5] > S £
3 S | B| = | £ 2 | E4 &
=2 5 B g =2 W N 2
= :ﬁ 7] jid Ty ;T =2
= = }9 hast
1..1.41080 i
1 41051 148,00 1,226 80,60  {Affirmative Negative D
2 | 41082 118,74 1,117 51,28 | Affirmative Negative [
3 | 41053 119,14 1,198 50,77 | Affirmative Negative [ .
4 41054 118,88 1,213 50,76 Affirmative B | Negative [ (
5 | 41055 118,89 1,125 51,60 . |Affirmative Negative 7]
B 410568 120,28 1,173 51,48 Affirmative Negative [ 1.
4 7 | 41057 119,57 1,196 51,95 |Affirmative [ | Negative [
8 i 41058 100 118,84 1,131 51,17 | Affirmative Negative []
g | 41080 119,78 1,177 51,45  |Affirmative I4 | Negative [
10 | 41060 118,81 1,140 51,88 |Affirmative Negative []
11 ] 41064 118,92 1,195 50,86 | Affirmative Dd | Negative []
12 | 410862 118,41 1,118 61,60 Affirmative [ | Negative [
13 | 41063 119,81 1,233 50,95 |Affirmative [X] | Negative' [
14 | 41064 119,29 1,191 50,76 | Affirmative K] | Negative []
15 | 41085 | Top of ‘\gf;%';tfgg ] 119,94 1,248 50,67 |Afirmative I | Negative L1
1| 41067 | Insulator Insulator ~
1 | 41088 119,86 1,240 51,35 | Affirmative ] | Negative []
2 | 41069 -119,99 1,213 50,84  |Affirmative BJ | Negative []
3 41070 -119,45 1,218 50,64 |Affirmative Negative []
4 | 41071 ~119,00 1,130 51,16 |Affirmative [ | Negative []
B 41072 -118,87 1,128 51,47 | Affirmative Negative [
6 41073 -119,28 1,184 50,70  jAffirmative Negative [ (
2 7 41074 419,84 1,171 51,23 | Affirmative B | Negative []
8 41075 100 -119,16 1,170 50,70 |Affirmative [ | Negative []
g | 41076 -118,66 1,162 50,77 | Affvmative Negative (]
10| 41077 -120,94 1,220 50,85 |Affirmative I | Negative [
11| 41078 -120,11 1,228 50,84 Affirmative Negative []
12 | 41079 -120,72 1,209 50,99 |Affirmative Negative [[1 |-
i3 | 41080 -118,94 1,121 51,25 | Affirmative Negative [_]
14| 41081 -119,72 1,139 51,23 | Affirmative Negative []
15 1 41082 «120,00 1,225 50,72 | Affirmative Negative {]
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417 Osciiograms:
4 1.7. 1 S. No:1 / Positive Impuises
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4.1.7.2 8. No:2 / Negative Impulses
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4.1.8 Remarks, Comments and Statements of Compliance:

o Test voltage were applied as per IEC 60273:1930 Table-1
+ Tests were applied with atmospheric correction.
~ K1=0868 K2=1,000 Kt=0,968
-e  Measurement Uncertainty of KOO3: Uy 2,208% t: 4,791 % ta: 2,620%

e The insulator was mounted vertically upright on a horizontal earthed metal support consisting of a U-channel
section with the ftanges pointing downwards which has a width about equal to the diameter of the mounting face
of the insulator and a length longer than twice the height of the insuta’or, and was placed 1,1 m above ground.

+ A cylindrical conductor, maintained in the horizontal plane and perpeniicular to the earthed support, was

" .attached to the top of the insulator, The length of the conductor was It 1ger than 1,5 times the height of the

e ( | insulator and it was extended 1 m on each side of the insulator axis. T' e diameter of the conductor was 30 mm.
. 24 KV indoor type post insulator with Nikdim brand, PAK-20 type and 9:-12101 / T3 serial number, has been
tested and passed successfully to the Dry Lightning-tmpuise Withstand Yoltage Test as per IEC 80168: 1994 +
A1; 1897 + A2: 2000 Clause 4.5 the withstand voltage procedure.

This report shall not be reproduced other than in full except with the permission of the laboratery.Testing repoicywifhout signature and
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4.2 Dry Power-Frequency Withstand Voltage Test: - - \ ;
4.1.1  Sample Standard : IEC60188: 1994 + Al 1997 + A2; 2000 . Y
IEC 60168: 1984 + A1: 1997 + A2: 2000 Clause 4.7 )
412 Test Standard : IEC 60060-1: 2010 Clause 6 ,
[EC 80273: 1090 ' N

Baur / 100 kVac High Voltage Test System (K001)

413 Equi Used
quipment Use Madgetech / Environmental Conditions of the Recorder {K274)

4.1.4 Environmental Conditions ;. Ambisnt Temperat_ure C27.9°C )
Ambient Humidity ;60,4 %RH ) (
Air Pressure 10071 mbar ' PR

415  Test Circuit Diagram

Vo
T
T —
Gl Kaynagt . Test
Poxver Source 0-100 kVac - 0-580 kVac Oblect
i "

I
) Deney Numunest / Test Sample ( )
VD : Kapasitif Gerilim BSlGcd / Capadiive Voltage Divider "-. .

T 10-100KVac- 0 - 500 kac Test Trafosu / 0 - 100 kVac- 0-500 kVac Test Transformer
F + Metal Govde / Frams

This report shall not he reproduced other than in full except with the permisslon of the laboratory. Testing reports without slgnature and
seal are not valid.
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4.2.5 Test Criteria and Measurement Rasults:

o w
: g |5 | 5| 8
z g £ ERH = g -
= 2 2 o § © @ & @ =
= 358 £ ek o £ £ <= S
= 8 4(6 [u] ‘gg = ) @ W
® g S sY | Bz 2 E &
8 £ 2 = g =
a2 k) £ 0 c
g i 3 .
',-..
: Mounting Face ; e B "
i Top of Insulator of Insulator 50,08 50 80 Affirmative Negative [
~«.. 4286 Remarks, Comments and Statements of Compliance:

- .+ Testvoltage were applied as per IEC 80273:1980 Table-1
"« Tests were applied without considering atmospheric correction.

« Measurement Uncertainty of KOO1: Uy 1,408%

e The post insulator was mounted vertically upright an a horizontal earthed metal support consisting of & U-channe!
section with the flanges pointing downwards which has a width about equal to the diameter of the mounting face
of the insulator and a length longer than twice the height of the insulator, and was placed 1,1 m above ground.

» A cylindrical conductor, maintained in the horizontal plane and perpendicular to the earthed support, was

" attached fo the top of the insulator. The length of the conductor was longer than 1,5 times the height of the
insulator and it was extended 1 m on each side of the insulator axis. The diameter of the conductor was 30 mm.

o 24 kV indoor type post insulator with Nikdim brand, PAK-20 type and 9512101 / T3 serial number, has been

s - tested and passed successfully to the Dry Power-Frequency Withstand Voltage Test as per IEC 60168: 1994 +
s A1: 1997 + A2 2000 Clause 4.7,

~,

. This repott shall not be reproduced other than in full except with the permission of the laboratory. Testing reports without signature and
: seal are not valid,
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5. TECHNICAL DRAWING(S) of the TEST SAMPLE:

1. Material: porgelain €110 aceording fo 1EC 60672,

2. Colour of glaze - white,

3, Maximum wurking vollage - 24 RV,

4, The genaral tolarances are according to DIN 40680,
5, Electreal parameters according to IEC 60168,

ND 92.13.00.00 |
I ' ] Slage | Wass | Maced
Alter Rt 18 o clotum, (o graturd Dol Support Insulators -
- for indoor motnting t:1
veloped { Thav
Comteled | Dorpy _ _lyp G PAK 20 _ 1ghzet 1] Ashest T
«w’“‘“ﬂ'.?‘h )

o R “NIKDIM* 00D
Contreled | Donoy i : i

Ca
.
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1, CUSTOMER:

NATIONAL INSTITUTE FOR RESEARCH, DEVELOPMEN'
AND TESTING IN ELECTRICAL ENGINEERING

ICMET CRAIOVA

H I G H V 0 L T AG E D l V t S l 0 N ":,4/’;:\\\*\\,\ SCCREDIT ATICH CERTIFICATH
Low and High Voltage Testing Laboratory " s
. 200746 CRAIOVA, Blvd. DECEBAL, No.118A, ROMANIA
Matriculation certificate: J16/312/1989, VAT number: RO3871599
Phone: + 40 0361 402426, 404888; Fax: + 40 0351 404890
www.icmet.ro ; E-mail: market@icmet.ro
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TEST REPORT
No. 45967 / 11.08.2017

NIKDIM Ltd.
23rd Shipchensky Polk No 80, 6100 Kazanlak, Bulgaria

2. MANUFACTURER: NIKDiM Ltd.

23rd Shipchensky Polk No 80, 6100 Kazaniak, Bulgaria

3. TESTED FRODUCT:_ Indoor Post Insulator type PAK 20

- 4, REFERENCE STANDARD: Customer requirements

(IEC 60168:2001, clause 5.2.4)

5. PERFORMED TESTS: " Mechanical failing load test. Bending test
6. TEST DATE: 10.08.2017
7. TEST RESULTS: The product passed the test.

The test report contains 5 pages and is edited in 4 copies, copy no.1 remain in laboratory and
copies 2, 3, 4 are sent to the customer,

| HEAD OF HVD ~ TECHNICAL MANAGER, - HEAD OF TESTING TEAM,

Dipl. Englon Ruirein T Dini, Enag. len Dinu

Warnings,

a. The results referonly fo the tested product,
b. ~Publication and reproduction of the contents of this report in any other form unless its complete photocopying

not alfowed without writing approval of Division to which laboralory belongs.
©. Al signatures of the presant report are originial ones.
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1, IDENTIFICATION OF THE TEST PRODUCT

Type:

PAK 20

Serial / year:

2011

'{échnica! Specification / Drawing:

Drawing no. ND 92,13.00.00 - Support insulators for
indoor mounting type PAK 20

Contract / Test order: 705.2/876/03.08.2017

Internal test order: 23362/07.08.2017 |
Product recelving date: 08.08.2017

Product condition at receiving: New

2. TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER

. ( Maximum working voltage

24KV

"'Mechantcal failing load

4000 N (Indicated by the customer)

- 3. TESTS PROGRAM

Mechanical failing load test. Bending test

4, RESPONSIBLE FOR TEST

Dipl. Eng. Luminita Tascau 2{

5. PRESENT AT THE TEST

Customer requirements
(IEC 60168:2001, clause 5.2.4)

Cod F-01.22.01(e)

W—o c UP”[.WHMA? ICMET Craiova - 2017 Q)L‘br



TEST REPORT No, 45067 ' _ Paged of 5 .

6. MECHANICAL FAILING LOAD TEST. BENDING TEST | . -
Test date: 10.08.2017

Test standard: - Customer reguirements
{IEC 60168:2001, clause 5.2.4)
Atmospheric conditions: t=28°C; RH = 53%

Equipment used: + Manual lever hoist SAFETEX 3000 kg, manufacturer SC De[ta
Flex SRL Bucuresti ‘ i
+ Tension load cell, model CTL 1000 kg, serial no. 201106182
manufacturer LAUMAS ELECTRONICA taly, CC 'no.
F - 03/326/2017, SC GELUTECH Laboratory of Forces SRL

Test procedure: The post insulator was subjected to a bending load to verify the
mechanical failing load of 4000 N as specified in Annex 1 to the
contract.

The load was applied perpendicular {o the axis of the post msulator e

to the free end {(see Photo 1).
The specified bending load was reached.
Test results: - The product passed the test.

Photo 1

Cod F-01,.22.01() -
e tCMET Cralova — 2017
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e

Annex 1

N
oo S 3. I S Py
\

1. Materlal: porcelain ©110 according fo IEC 60672.

2. Colour of glaze - whila,

3. Maximurn working voltags - 24 KV,

4. The general Wlerances we according to DIN 40680,
5. Electrical parameters aceording to 1EG 60168,

| I ND 92.13.00.00
20 I T D ; Slage Mass | HMallEh
- RAGT fesmte] N2 OF Clocum, [Signaturd Dat Support insulators : :
e b for indoor mounting : B
Doveloped § lliev :
N O R type PAK 20 S T A

VNP RS P / “NIKDIM" 00D
Contpoled 1 Dongv

— End of test report —
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HILKAR

ELEKTRIK ELEKTROTEKNIK SAN. VE Tlc. LTD. 8TI.
TEST LABORATORY / DENEY LABORATUVARI

g
_§: 5?:%? éﬁ 1. Organize Sanayi Btlgesi 1 No'lu Yol No: 16 54580
dE E ¥ ARIFIYE / SAKARYA : TURKiYE
; AB-0665-T
——
TEST REPORT | 1707098
DENEY RAPORU | 072017

. Customer Name N

Miisterinin Adi + Nikdim LTD.

E?j,_ss;gmﬁe; 232355 : 80, 23-rd Pehoten Shipchenski polk bivd. 8100 Kananlak, Bulgaria

Description of Sample
Numunenin Tanimi

Trade Mark / Type

! 24 kV indoor Type Post Insulator

Marka / Tip - 1 Nikdim / PAM-20
" Test(s) Performed . Dry Lightning-impulse Withstand Voltage Test
Yapian Deney(ler) * Dry Power-Frequency Withstand Voltage Test
Test Standari(s) ) . . .
Deney Standart{lar) 1 [EC 80168: 1984 + A1: 1997 + A2: 2000
Serial Number(s) . ’
Seri Noglar) ;9511107 /T8

Reception Date of Sampie

Test Date(s) .
Deriey Tarih(ler)i P 15.07.2017
Number of Pages of the Report | 44

Raporun Sayfa Sayisi
Test(s) Resulf(s)
Deney Sonuglart

HILKAR is accredited by TORKAK under registration number AB-0865-T for TS EN iS50 IEC 17025:2012 as test
lahoratory.

Deney Laboratuvari olarak faaliyet gosteren HILKAR, TURKAK fan AB-0665-T ile TS EN ISO IEC 170252012 <
" standardina g6re akredite ediimigtir.

1 B4 Passed / Gegti [] Failed / Gegmedi [C] other / Diger

The Turkish Accreditation Agency (TURKAK) is a signatory to the European co-operation for the Accreditation
(EA) Multilateral Agreement (MLA) and to the International Laboratory Accreditation Cooperation (ILAC)
Mutual Recognition Arrangement (MRA} for the recognition of test reports.

Ttirk Akreditasyon Kurumu (TURKAK) deney raporfarinm faninirhgi konusunda Avrupa Akreditasyon Birligi (EA) ile

Cok Taraflt Anfagma ve Uluslararasi Laboraluver Akreditasyon BIinigi (ILAC) ite kargtikh fantma antiagmas
imzalarmighr.

The test and/or measurements results, the uncertainties (if applicable) with confidence probability and test
methods are given on the followlng pages which are part of this report.

Deney velveya Glgtim sonuglarn, genisletiimis Slgiim belirsizlikieri (ofmasi halinde) ve deney metofiar:, bu semfrkamn
tamamiayic! kfsm: olan fakip eden sayfalarda verilmigtir.

Date Person in Charge of Test Approval
Tarih = . ‘
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1. IDENTIFICATION OF THE TEST SAMPLE: ' ' o !

Descr_ip_tion of the Sample ' 24 KV Indoor Type P'ost-insqlator

Trade Mark / Type : Nikdim / PAM20 © .5 -
Setial Number . 9511107 /75

Technical Spacification / Dréwing ! Seethe Clause 5

Contract No + FT.DNY-07.003.2017

Product Condition at Arrival : New

2. TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER:

Manufacturer _ ¢ Nikdim

Type ' : PAM-20

Rated Voliage D24 kv

Power Frequency Withstand Voltage 1 5O kV

Lightning Impulse Withstand Voltage 1125 kY

Creepage Distance 85 mmikV

Material . Porgelain C110

Color of Glaze ' 1 White

Dimensions : See the Clause 5 - B

3. TEST(S) PROGRAM:

Witnessed By ' . Mr. Dechko Dechev (
Dry Lightning-impulse Withstand Voltage Test > |EC 60168: 1994 + At: 1997 + A2: 2000 Clause 4.5 o
Dry Power-Frequency Withstand Voltage Test o IEC 60168: 1984 + A1: 1997 + A2 2000 Clause 4.7

This report shall not be reproduced other than In full except with the panmission of the lahoratory.Testing reports without signature and
seal are not valid.
8u rapot, Laboratuvann yazi iznf olmadan kismen kopyalamp godaililamaz. Imzasiz ve milhtisiz raporlar gegersizdir,
FRM. 11/ REV03 /06,2017 Sayfa/Page2/14 -
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4. APPLIED TEST(S):

-» Test results are only belong to the tested sample.
» The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2 which for a normal distribution corresponds to a coverage probability of

approximately 95 %.

4.1 Dry Lightning-Impulse Withstand Voltage Test:

4.1.1 Sample Standard : IEQBO'ISS: 1994 + A1 1997 + A2: 2000
) © IEC 60168: 1984 + Af: 1997 + A2: 2000 Clause 4.5
- 4.4.2  Test Standard IEC 60060-1; 2010 Clauge 7
IEC 60273: 1990
) BHT / Lighining impulse Test System (K003)
413 Equipment Used " Madgetech / Environmental Conditions Recarder (K274)
4.1.4 Environmental Conditions Amblent Temperature 293°C
Ambient Humidity 56,0 %RH
Alr Pressure 1008,2 mhar
4,15 Test Clrcuit Diagram
B O L
N D Q S S
L1 : H B
L N
1
T _
i .
. 1
- GigKaynag { . 1L {0
R0 — n res
- b Object
b
i :
 E— ]

: Darbe Jeperatdrll / impulse Generator

+ Hibrit Gerilim 88liich / Hybrid Voltage Divider
T :Yikseltici Trafo f Step-up Transformer

F :Metal Giude [ Frame

Deney Mumunesi / Test Sample

- This report shall not be reproduced other than in full except with the permission of the Ja

seal are not valid. ﬂ
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4.1.6. Test Criteria and Msasurement Results: Co L
& = . - S
E |05 |8 2|82 | 22 | as SO
g g £ g 23 58 5g B
S. No 5 £ g1 £ | ¢F 2y o g
- 3 3| 8 | £5 =5 Eg 3
o = % @ L0 w N = o &
g 5 |2 & 38 | §= .| R8
2 g | B g= |
a2 5080 | 8529 | 1216 | 50,65
1 | 41123 124,47 1,160 51,13 |Affirmative ] | Negative [J
2 | 41124 125,20 1,207 50,80  |Affirmative [X] | Negative [J
3 | 41125 123,17 1,170 50,47 | Affirmative Negative [T | -,
4 | 41126 124,18 1,236 50,48 |Affiimative B | Negative [] ( .
5 | 41127 124,08 1,168 51,53 |Affirmative Negativa []
6 | 41128 124,38 1,228 5046  |Affirmative X | Negative [ ]
4 7 | 41128 124,32 1,146 50,83 [Affirmative I | Negative []
8 | 41130 122,74 1,126 51,34  [Affirmative [ | Negative [J
9 | 41131 123,76 1,219 50,46  |Affirmative (] | Negative []
10| 41132 123,95 1,143 51,20 |Affirmative Negative []
111 41133 124,16 1,202 50,50 Affirmative Negative []
12 | 41134 123,27 1,120 51,27 |Affirmative BJ | Negative (1] ©
13 | 41136 124,89 1,205 50,02 |Affirmative [ | Negative []
14 | 41138 . 124,20 1,245 50,40 |Affirmative [X] | Negative []
15 | 41137 | op of “’é%‘;g“c':? ) 124.81 1.223 50,61 | Affirmative i | Negative L]
(141438 | Insulator | ator 5080 ) 8468 | 1208 | 5087 | ]
1 41140 -125,22 1,230 50,67 |Affirmative Negative [
2 | 41141 -124,87 1,180 50,88 | Affirmative [X] | Negative [
3 | 41142 124,91 1,209 50,33 | Affirmative Negative []
4 | 41143 -125,87 1,236 50,62 |Affirmative B | Negative [
5 | 41144 -123.91 1,184 50,44 |Affirmative Negative [ | .
8 | 41145 125,22 1,140 50,80 |Affirmative Negative [[] (
|7 | 41146 125,51 1,198 51,04 |Affirmative X | Negative [1]
8 i 41147 100 A24.40 1,136 50,70  |Affirmative I | Negative [}
9 | 41148 124,06 1,235 50,63 |Affirmative I | Negative [
10 | 41149 12433 | 1,139 50,05 | Affirmative [ i Negative []
11| 41150 124,08 1,127 51,00 |Affirmative Negative [
i2 | 41151 125,23 1,222 50,88 tAffirmative X | Negative []
13 | 41152 125,57 1,172 51,04 |Affirmative Negative [
14 | 41153 12429 1,157 60,75 | Affirmative I | Negative [
16 | 41154 -124,05 1,193 50,52 |Affirmative B9 | Negative [] |

This report shali not be reproduced ofher than in full except with the permission of the laboratory, Testing reports without signature and
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417 Oscillograms:

4171 8, No1lPosttave Impu!ses
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41.7.2 8. No: 2{Negatlve Impulses
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4.1.8 Remarks, Comments and Statements of Compliance:

« Test voltage were applied as per IEC 60273:19890 Table-1

s Te_sts were applied without considering atmospheric correction.

» Measurement Uncertainty of KO03: Uy 2,206% ty: 4,791 % ty: 2,620%

» The insulator was mounted vertically upright on a horizontal earthed metal support consisting of a U-channel

" section with the flanges pointing downwards which has a width about equal to the diameter of the mounting face

of the insulator and a length longer than twice the helght of the insulator, and was placed 1,1 m above ground.

o A cylindrical conductor, maintained in the horizontal plane and perpéndicutar to the earthed support, was
attached to the top of the insulator, The length of the conductor was longer than 1,5 times the height of the
Insulator and it was extended 1 m on each side of the insulator axis. The diameter of the conductor was 30 mm.

+ 24 kV indoortype post insulator with Nikdim brand, PAM-20 type and 9611408 / T5 serial number, has been
fested and passed successfully fo the Dry Lightning-impuise Withstand Voltage Test as per IEC 80168; 1994 +
A1 1897 + A2: 2000 Clause 4.5 the withstand voltage procedure.

"~ This repor{ shall not be reproduced-other than in fuil except with the permission of the laboratory. Testing reports without signature and
T seal are not vaild,
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4.2 Dry Power-Frequency Withstand Voltage Test:

411 Sample Standard

4.1.2  Test Standard

4.1.3 Equipment Used

4.14 Environmenial Conditions

IEC 60168: 1994 + A1: 1997 + A2: 2000

IEC 60168: 1904 + Al: 1097 + A2: 2000 Clause 4.7

1IEC 60080-1: 2010 Clause 6
IEC 60273: 1990

Baur / 100 kVac High Voltage Test System (K001)

Madgetech / Environmental Conditions of the Recorder (K274)' )

Ambient Temperature  © 29,3°C

Ambient Humidity : 56,0 %RH

Alr Pressure ¢ 1009,2 mbar

4.1.5 Test Clrcuit Diagram '
B

U

T i —_ :
Gilig Kaynag Kjﬂ
Powar Seurce L™ 8-200 kVac - 0-500 kVac . :
i ! i
S

"Mg

1]}—<

: Kapasitif Geriim Bol0ct / Capacitive Vialtage Divider
10~ 100 kVac- 0 - 500 kVac Test Trafosu / 0 - 100 kVac ~ 0-500 kVac Test Transformer
1 Metal Govde / Frame

Test
Object .

i‘

K

Deney Numunesi / Test Sample '

This report shall not be reproduced other than In full except with the permission of the laboratory.Testing reports without signature and
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425 Test Criteria and Measurement Results:

. -8 2 ’g
: = = E = = T\f
. o, &) 2 —~
. =4 bt £ =3 < g =
o] < @ o P ) @ =
2 [ 3. : 3 | sz | T | & 2
) o 8 Su £ 3 2 g
o =} O 2 [+3 = [+
i O @ > o a =
= © i w3 =
S i g% | o«
u =
Mounting Face ; .
Top of Insulator of Insulator - 50,00 50 80 Affirmative ] | Negative [J

426 Remarks, Comments and Statementé of Compliance:

Test voltage was applied as per JEC 60273:1990 Table-1,

Tests were applied without considering étmospheric correction.

Measurement Uncertainty of KOD1: Uy 1,400%

The postjnsulétor was mounted vertically upright on a horizontal earthed metal support consisting of a U-channel
séction with the flanges pointing downwards which has a width about equal to the diameter of the mounting face
of the insulator and a length longer than twice the height of the insulator, and was placed 1,1 m above ground.

A cylindrical conductor, maintained in the horizontal plane and perpendicular to the earthed support, was

-+ attached to the top of the insulator. The length of the conductor was longer than 1,5 times the height of the

insulator and it was extended 1 m on each side of the insulator axis, The diameter of the conductor was 30 mm.
24 kV indoor type post insulator with Nikdim brand, PAM-20 type and 9511108 / T5 serial number, has been
tested and passed successfully to the Dry Power-Frequency Withstand Voltage Test as per IEC 60168: 1994 +
A1: 1997 + A2: 2000 Clause 4.7.

i
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5. TECHNICAL DRAWING(S) of the TEST SAMPLE:

2,
H -
1, Maleial: porcolale G110 according to JEG 60672, : o
2, Colour of glazo - white, ) ' (
3. Maximum working vollage - 24 kv, : L
4. The goneral lolerances are according to DIN 40680, - .
5, Eloclrical paramelers according lo JEC 60168, :
ND 92.02,00.00
- ] S T
AW hice M dtitiongm. FPXSH DT Suppot Insulatars
m_;mea T for indoor mauniing -
¥ ey NS .
Cortpes |y saets fype PAM 22 Ol . A MR
, T NIKOIAC 000
Caairpiad | Donnd tagen| et

This report shall not be reproducecl other than in full oxcept with the permission of the laboratory. Testing reports without signature and
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6. PHOTO(S) of the TEST SAMPLE:
) ey

This rep;art shall not be reproduced other than in full except with the permission of the laboratory. Testing reports without signature and

seal are not valid.
Bu rapor, Lahoratuvann yazily fznil olmadan kismen kopyalanip codaiti
* FRM.11/REVO3/06.2017 :

VN silz raporiar gegersizdir.

BHPHU C UPWMHA”A Sayfa/Page 13114

Min



o) A . .. | AB.DBBS-T ..
f - .HiLKAR Elektrik Elektroteknik San. ve Tic. Ltd. $ti. . - Pt

Mo ~ TestLaboratory / Deney Laboratuvar . '7;-'::1_7_@70@83__ .
- | O e

- »
- ey

A

N ;

s

This report shatl not be repreduced other than in full except with the permission of the lahoratory. Testing reports without signature and |, .
seal are hot valid. /
Bu rapor, Leboratuvann yazii izni oimadan kismen kopyslanip ¢odaltiamaz. Imzasiz ve mohiirstiz raporfar gegersizdir.
FRM.11/REV03/08.2017 . ] '

Sayfal_Page 14/ 14



Copy No. ;\

WHEN secredited for
N

NATIONAL INSTITUTE FOR RESEARCH, DEVELOPMEN" .
AND TESTING IN ELECTRICAL ENGINEERING D

ICMET CRAIOVA ]

HIGH VOLTAGE DIVISION %/”’f'//’;\h\\\\‘:“ RS s
Low and High Voltage Testing Laboratory ™" 0%

200746 CRAIOVA, Blvd, DECEBAL., No.118A, ROMANIA
Matriculation certificate: J16/312/1999, VAT number: RO3871599
Phone: + 40 0351 402425, 404888; Fax: + 40 0351 404880
www.icmet.ro ; E-mail: market@icmet.ro

A

)

e WY

TEST REPORT
No. 45964 / 11.08.2017

1. CUSTOMER: NIKDIM Ltd.
. 23rd Shipchensky Polk No 80, 6100 Kazanlak, Bulgaria
2. MANUFACTURER: NIKDIM Lid.
23rd Shipchensky Polk No 80, 6100 Kazanlak, Bulgaria
3. TESTED PRODUCT: indoor Post Insulator type PAM 20

4, REFERENCE STANDARD: Customer requirements
' (IEC 60168:2001, clause 5.2.4)

5. PERFORMED TESTS: Mechanical failing load test. Bending test
6. TEST DATE: 10.08.2017
7. TEST RESULTS: The product passed the test.

The test report contains 5 pages and Is edited in 4 copies, copy no.1 remain in laboratory and
copies 2, 3, 4 are sent to the customer.

HEAD OF HVD ~ TECHNICAL MANAGER, HEAD OF TESTING TEAM,

Dipl. En Inn Bureh Ninl BEans Lan N u
pl Ha ocHoBaHwue un.2 ot 331

T ¥

Warnings:
a. The resuils refer only to the tested product, O (O
b. Publication and reproduction of the contents of this report in any other form unless its complete pholocopying is g TR
not alfowed without wriling approval of Division to which laboratory belongs. i

¢. Al signatures of the present report are original ones.

Cod FY0¥22.01(e)
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- 1. Identification of the test product page 3
2, Technical characteristics established by manufacturer page 3
3. Tests program page3 _
4. Responsible for test page 3
5. Presentatthe tast - page 3
6. Tests description and test results presentation page 4
Annex page 5
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@ TEST REPORT No. 45964 Page 3 of 5 \

1. IDENTIFICATION OF THE TEST PRODUCT
Type: PAM 20
Serial f year: 2017

Technical Specification / Drawing: | Drawing no. ND 92.02.00.00 - Support insulators for
indoor mounting type PAM 20

Contract / Test order: 705.2/876/03.08.2017
Internal test order: 23362/07.08.2017
Product receiving date: 08.08.2017

Product condition at receiving: New

2. TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER
Maximum working voltage 24 kV

Mechanical failing load 4000 N (indicated by the customer)

3. TESTS PROGRAM

Mechanical failing load test. Bending test Customer requirements
(IEC 60168:2001, clause 5.2.4)

4, RESPONSIBLE FOR TEST
Dipl. Eng. Luminita Tascau 21( .

5. PRESENT AT THE TEST

Cod
ICMET Craiova - 2017

3eh0c oo

-01.22.01(e)




TEST REPORT No, 45964 Page 4 of 5

6. MECHANICAL FAILING LOAD TEST. BENDING TEST
Test date: 10.08.2017

Test standard: Customer requirements
(IEC 60168:2001, clause 5.2.4)
Atmospheric conditions: t=287C: RH = 53%

Equipment used: * Manual lever hoist SAFETEX 3000 kg, manufacturer SC Delta
Flex SRL Bucuresti
o Tension load cell, mode! CTL 1000 kg, serial no, 201106182,
manufacturer LAUMAS  ELECTRONICA italy, CC no.
F - 03/329/2017, SC GELUTECH Laboratory of Forces SRL

Test procedure: The post insulator was subjected to a bending load to verify the
mechanical failing load of 4000 N as specified in Annax 1 to the
" contract.

The load was applied perpendicular to the axis of the post insulator,
fo the free end (see Photo 1). (
The specified bending load was reached.
Test resuits: The product passed the test,

Photo 1

Cod F-01.22.01(e)
© ICMET Craiova - 2017
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1. Material: porcelain C110 according lo |EC 80672,
2. Colour of glaze - white.
3. Maximum working valtage - 24 kv,

ErH

; 4. The general tolerances are according to DIN 40680.
. 5. Elecirical parameters according to IEC 60168.

'ND 92.02.00.00

. -Stagé tass
Aller umdedNa of docum.. Bignature]Dala Support insulators '
. 5 for indoor mounting
eveloped onay G226

: Controted | Doneyv 02 dst6) type PAM 20 Sheat | | Allsheel
!
; / "NIKDIM" 00D
4 Controled | Donsv 022016

— End of test report -
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TEST REPORT
No. 45958 / 08.08.2017

1. CUSTOMER: NIKDIM Ltid.
Address: 23rd Shipchensky Polk No. 80, 6100 Kazanlak, Bulgaria

2. MANUFACTURER: NIKDIM Ltd.
Address: 23rd Shipchensky Polk No. 80, 6100 Kazanlak, Bulgaria

3. TESTED PRODUCT: Indoor post insulator 35kV type PAK 35

4. REFERENCE STANDARD: |EC 60168 : 2001

5. PERFORMED TEST:

I~ Dry lightning impulse voltage withstand test ;
I~ Dry power frequency voltage withstand test

6. TESTS DATE: 08.08.2017

7. TESTS RESULT: The product passed the test.

The test report contains 12 pages and is edited in 4 copies, copy no.1 remain in laboratory and copies
+ 4 are sent to the customer.

HEAD OF HVD ~ TECHNICAL MANAGER, HEAD OF TESTING TEAM,
Dip!. eng. lon BYRCIU e Dipl. eng, lon BADEA
VHa ocHoBaHue 4n.2 ot 33714 x‘N—/
Warnings:

a. The results refer only fo the tested prodtct,

b. Publication and reproduction of the contents of this report in any other form unless its complete phc;tcj
allowed without writing approval of Division to which fabora tory belongs. Py
c. All signatures of the present report are original ones, I

\
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TEST REPORT No. 45958 page 3 of 12

1. IDENTIFICATION OF THE TEST PRODUCT: Indoor post insulator 35kV

Type: PAK 35

Serial / year: -/ 2017

Technical Specification / Drawing: —/ see page 12
Client test order: Contract no. 876 / 03.08.2017
Internal test order: 23362 / 07.08.2017

Product recelving date: 07.08.2017 _

Product condition at receiving: New

2. MAIN TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER:

~ Maximum Working voltage............ccooeweeevuiveoooeeees oo 36 kV
' Dry lightning impulse withstand voltage 1.2 /50 HS: ccooeevvvveeeeeeeeoevee 190 KVpeax
Dry power frequency withstand voltage to. ..o 80 KVims

Material : porcelain C110
Colour of glaze: white

Note : The level of test voltages were specified by the customer .

3. TESTS PROGRAM:

[~ Dry lightning impulse voltage withstand test '
Il — Dry power frequency voltage withstand test >

4. RESPONSIBLE FOR TEST: Dipl. eng. Laurentiu Viddol (1) 72cc ¢
JDipl. eng. Dan Stefan (Illzﬁé:"*

5. PRESENT AT TESTS: General Manager eng.Maria Georgieva — NIKDIM Bulgaria

D



"TEST REPORT No. 45958 page 4 of 12

I. DRY LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST

1. Test date: 08.08.2017
2. Test standard: IEC 60168 : 2001, subclause 4.5
3. Equipment used:
— Impulse generator 4.2 MV, no. 5 - 1197; connection (2 x1);
— Gs= 0.288 [UF]; Rs= 94 [Q]; Ry= 230 [Q].
Addenda: C, - equivalent capacity of impulse generator:
Rs — equivalent serial resistance of impulse generator;
Ry — equivaient paralie! resistance of impulse generator.
Measuring system used:
— High voltage measuring system of impulse generator 4.2 MV consists of:
— Capacitive divider of the impulse generator 4.2 MV with kg, = 699.3;
~ Digital measuring system type TR ~ AS 100 — 10/ 4, N0.228; channei 2. (
(Calibration Certificats no. 91/ 12.201 6)
Measuring uncertainty for: peak value of lightning impulse is: + 1.56 %
’ - forfronttime Ty is +7.41 %,
- fortailtime T, is + 3.28 %,
The uncertainty stated Is expanded uncertainty obtained by multiplying the standard uncertainty by the coverage
factor k = 2. The value of measurand lies within the assigned range of values with probabifity of 95%,
4. Test procedure / Test set-up: according to IEC 60168 : 2001, subclause 4.4.1
5. Atmospheric conditions; correction factors; U.q

Atmospheric [mbar] 1005
condltions: t ['C} 26
h, [%] 53
Arcing distance measured [ram]: 310
Correction ky 0.9722
factors: ks 1.0151
k=ki-k 0.0868
Uteat(Poito,ho) (-) and {(+) [kKVpexl: 190
Utest (P, 1, b= i+ Usned(postonhio): 187.5 (

Symbols used:

* = Uest (Po, to, ho) ~ rated withstand voltage value;
— Ukest (P, 1, h) — test voltage corrected to atmospheric conditions:
6.Test circuit diagram:

Co42 My
e
| [
Impulse | | |
Generator II II
4.2 MV [ I
|
cannec. b i | EuT
T e
. ) TR-AS
serialno, §- 1107 1 N 180-10/4 |-

flf—

I
I
|

Fig. 1 )
Legend: EUT - Equipment under test
Code F-01.22.01(g)
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Legend: EUT - Equipment under test
Notes:
1. The test was performed by the withstand voltage procedure with 15 impulses.

page 5 of 12

2. The standard 1,2 / 50 us lightning impulse was used. For wave parameters see oscillograms from pages 6

+10.

Photo 1

7. Test result: The product passed the test.

Code F-01.22.01(e)
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Ll lightning-lmpulse

no. Up [kV] | T1[us] T2[ps])| Tefus) IpfA]  [remark

316978 | 961 | 144 | 451 RFW / PAK 35

316994 | 191 | 144 | 455 FW / PAK 35

316995 | 190 | 142 | 458 FW / PAK 35

316907 | 188 | 143 | 458 [Fw 7 PAK 35

316998 | 189 1.43 456 FW/PAK35

316099 | 187 | 143 | 457 FW / PAK 35

317000 | 180 | 143 | 456 FW / PAK 35

317001 | 191 | 143 | 457 ' FW / PAK 35

317002 | 188 | 1.43 | 457 FW / PAK 35 _

317003 | 190 1.43 456 A FW / PAK 35 (
317004 | 190 | 143 | 4586 ‘ FW / PAK 35 B
317005 | 190 | 1.43 | 457 FW / PAK 35 N
317006 | 189 | 143 -| 457 FW / PAK 35

317007 | 189 | 1.43 | 456 | FW / PAK 35

317008 | 189 | 143 | 457 " |FW/PAK 35

317009 | 189 | 143 | 456 FW / PAK 35 )
317010 | -98.3 | 143 | 458 RFW / PAK 35

317011 | -188 | 1.43 | 456 FW / PAK 35

317012 | 188 | 143 | 457 FW / PAK 35

317013 | 189 | 143 | 453 FW / PAK 35

317014 | 188 | 143 | 455 FW / PAK 35

317015 | -189 | 143 | 456 FW / PAK 35

317016 | 189 | 1.43 | 465 FW / PAK 35 o
317017 | 189 | 1.43 455 FW / PAK 35 N
317018 | 189 | 143 | 455 FW / PAK 35 T
317019 | 189 | 143 | 456 FW / PAK 35

317020 | <190 | 143 | 456 FW / PAK 35

317021 | 189 | 143 | 456 FW / PAK 35

317022 | -i88 | 143 | 456 FW / PAK 35

317023 | 190 | 143 | 458 FW / PAK 35

317024 | -190 | 143 | 454 FW / PAK 35

317025 | 180 | 143 | 453 FW / PAK 35

Notes: 1.UP-peak value of testing voltage; T1, T2, T, — front, tail and chopping time -
parameters of testing iImpulse wave;

2. RFW - reduced wave 50 — 75%; FW — fuil wave 100%

Code F-01.22.01(¢)
© ICMET Craiova — 2017
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ll. DRY POWER FREQUENCY VOLTAGE WITHSTAND TEST

1. Test date: 08.08.2017
2. Test standard: 1EC 60168:2001, subclause 4.7
3. Equipment used: ~ ' ‘
— Test transformer 350 kVA / 350 kV, no.3 — 1963
Measuring system:
— AC measuring system 350 kV consists of:
- high voltage compressed gas capacitor type MCF 75 / 350P, no.853889 and low
voltage arm type H90, no.898939;
- digital peak voltmeter type MU-17, no. 910396;
- coaxial measuring cable, 75Q.
(Calibration Certificate no.41 / 04.2015).
Measuring uncertainty is + 1.6 %..

The reparted uncertainty is an expanded uncertainty, based on a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95 %,

4.Test procedure / Test set-up: according to IEC 60168 : 2001, subclause 4.4.1
5. Atmosphetic condition, correction factors, Ueq

Atmospheric [mbar] _ 1005
conditions: t ['C] 26
e [%) 53
Arcing distance measured [mm]: 310
Correction k 0.983
factors: ks, 1.0162
b=k ko 0.9989
Frequency: [Hz] 50
Time: [sec] 80
Uiestlportohio):  [KVip) 80
Utest (2 1, )= Ky Uyect(po,to,h): 79.9

Symbols used: _
~ Usest (Po, to, ho) — rated withstand voltage value;
— Useat (P, t, h) —test voltage corrected to atmospheric conditions,

6. Test circuit diagram: \

AL Measuring System 350 kv é

I WMCF 75/350p

—1
I
I
!
I
[
!
J
I
|1

350 kVA /350 kV

Testtransformer

No.3- 1963

MU -17

I
I
|
I
|
[
|

———————

——

Fig.
7.Test result: The product passed the test,

GQode F-01.22.01(e)

A
M\M © ICMTT Craiova — 2017
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375
36202

4xMb
ey 537

Hib! [t

190

M6
8530

| 1. Material: porcelain C110 according to |EC 60672.
2. Colour of glaze - white.

3. Maximum working voltage - 36 kV,

4. The general tolerances are according fo DIN 40680.
5. Electrical parameters according to IEC 60168.

ND 92.14.00.00

. Stage Mass | Mawab

Alter Numbet N2 of clocum. [Signaturé Dak Support insulators ‘
for indoor mounting
Developed [ Petrov t
e PAK 35 :

Contreled | Ponev yp K Sheet 1| Allshest 1
. "NIKDIM" 00D
Controled | fliev .

— end of test report ~
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TEST REPORT
No. 45983 / 24.08.2017

1. CUSTOMER: NIKDIM Ltd.

23rd Shipchensky Polk No 80, 6100 Kazanlak, Bulgaria
2, MANUFACTURER: NIKDIM Ltd.

23rd Shipchensky Polk No 80, 6100 Kazanlak, Buigaria
3. TESTED PRODUCT: Indoor Post Insulator type PAK 35

4, REFERENCE STANDARD: Customer requirements
(IEC 60168:2001, clause 5.2.4)

5. PERFORMED TESTS: Mechanical faalmg load test, Bendmg test
6. TEST DATE: 23.08.2017 o -
7. TEST RESULTS: The product passed the test

The test report contains 5 pages and is edited in 4 copies, copy no.1 remains in laboratory and
copies 2, 3, 4 are sent to the customer.

HEAD OF HVD ~ TECHNICAL MANAGER, HEAD OF TESTING TEAM,

Dipl. Eng. lon Burgit====x__ Dipl. Eng. lon Dinu

Ha ocHoBaHwue 4n.2 ot 3310

e,

Warnings: \/

a. The resu!fs refer only to fhe tested product,

not aflowed without writing approval of Division to which lfaboratory belongs.
¢. Al signatures of the present report are original ones.
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CONTENT
1. Identification of the test product _ page 3
2. Technical characteristics established by manufacturer page 3
3. Tests program page 3
4. Responsible for test page 3
5. Present at the tost page 3
8. Tests description and test resuits presentation page 4
Annex - , page 5
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1. IDENTIFICATION OF THE TEST PRODUCT
Type: PAK 35

Serial / year: -

Technical Specification / Drawing: | Drawing no. ND 92.14.00.00 - Support insulators for
indoor mounting type PAK 35

Contract / Test order: Add. Act No.1 to the Contract No.
705.2/876/03.08.2017

Internal test order: 23377/23.08.2017

Product receiving date: 23.08.2017

Product condition at receiving: New

2. TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER
Maximum working voltage 36 kV

Mechanical failing load 4000 N (indicated by the customer)

3. TESTS PROGRAM

Mechanical failing load test. Bending test Customer requirements
(IEC 60168:2001, ctause 5.2.4)

4, RESPONSIBLE FOR TEST
Dipl. Eng. Radu Serban Georgescu M

5. PRESENT AT THE TEST
Maria Georgieva-NIKDIM Ltd.

| BﬂPHU C UPW T 1CMET;‘Craiova —2017 y



TEST REPORT No. 45983 : Page 4 of &

8. MECHANICAL FAILING LOAD TEST. BENDING TEST
Test date: 23.08.2017

Test standard: Customer requiremehts ~ 4000 N
(IEC 60168:2001, clause 5.2.4)
Atmospheric conditions: t=28°C: RH = 53%

Equipment used: * Manual lever hoist SAFETEX 3000 kg, manufacturer SC Delta
‘ Flex SRL Bucharest
e Tension load cell, model CTL 1000 kg, seral no. 201108182,
manufacturer LAUMAS  ELECTRONICA ltaly, CC no.
F - 03/329/2017, SC GELUTECH Laboratory of Forces SRL
Test procedure: The post insulator was subjected to a bending load, to verify the
mechanical failing load of 4000 N, as specified in Annex 1 of the
contract. _
The load was applied perpendicular to the axis of the post insulator, (
to the free end (see Photo 1),
The specified bending load was reached.
Test results: The product passed the test.

Photo 1

Cod F-01.22.01(e)
©® ICMET Craiova — 2017
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Annex 1 \

40017

S

1. Matsrizl: poroslain G110 acoon
2 Colour of giers - whits,
3, Mdmurm working voitage - 35 k.,

R ETT

4. Tha geiaral lerancen ana serarding tn DIN 40880,

B Elnghiil parametors anmording 1o IEC 60188
ND 92.14.00.00
Stage Mass | Maujad

Alter parbe N2 of docum. [Signatry  Dale &JPMIMIM

for Indoor mounting
Developed [ POV
Controled | Doney Maiiafs,/” Sheet { | Allsheet 1

"NIKDIM® Q0D
Cotroted | Ny el ]
— End of test report —

By pnen y o o "
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TEST REPORT
No. 45959 / 08.08.2017

1. CUSTOMER: NIKDIM Ltd.
Address: 23rd Shipchensky Polk No. 80, 6100 Kazanlak, Bulgaria
E

2, MANUFACTURER NIKDIM Ltd.
~ Address: 23rd Shlpchensky Polk No. 80, 6100 Kazanlak, Bulgaria

i

3. TESTED PRODUCT: Indoor ppst insulator 35kV type PAM 35

4. REFERENCE STANDARD: [EC 60168 : 2001

5. PERFORMED TEST: B
[ - Dry lightning impulse voltage withstand test
Il - Dry power frequency voltage withstand test

6. TESTS DATE: 08.08.2017

7. TESTS RESULT: The product passed the test,
: i
The test report contains 12 pages and is edited in 4 copies, copy no.1 remain in laboratory and copies
+ 4 are sent to the customer. i .

HEAD OF HVD - TECHNICAL MWGEB,.\ HEAD OF TESTING TEAM,
Dipl. end. |53 ocrosanme an.2 ot 334

u

AN
Warnings: ' AWV
a. The results refor only to the tested produc:t \\4
b. Publication and reproduction of the contents of ihis report In any other form unless its complete photocopymg is not
allowed without writing approval of Division to which laboratory belongs.
¢. All signalures of the present report are original ones.

":.' » '->
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TEST REPORT:No. 45959

|
t

1. IDENTIFICATION OF THE 'L?EST PRODUCT: indoor post insulator

Type: PAM 35

Serial / year: - /2017

Technical Specification liDrawing: —/ see page 12
Client test order: Contraci no. 876 / 03.08.2017
Internal test order: 23362 / 07.08.2017

Product receiving date: 0:7.08.2017

Product condition at rece;iving: New

2. MAIN TECHNICAL CHARI:\CTERIST!CS ESTABLISHED BY MANUFACTURER:

Maximum working voltagé .................................................................................. 36 kV
(/_\ Dry lightning impulse wit:hstand voltage 1.2/50 uSi..ouvooveeeeiieireeriinn 190 KV peqx
' Dry power frequency witipstand volage : ........cccocvine e 80 kV s

-Material : porcelain C110
Colour of glaze: white

Note : The level of test voltéges were specified by the customer .

3. TESTS PROGRAM:

|~ Dry lightning impulse voltage withstand test
II' - Dry power frequency voltage withstand test
|

- i e
( 4. RESPONSIBLE FOR TEST: Dipl. eng. Laurentiu Vlsdoi () -
_ ; /Dipl. eng. Dan Stefan (1]

5. PRESENT AT TESTS: (éeneral Manager eng.Maria Georgieva - NIKDIM Buigaria

.:.,\\

> Gode F:01.22.01(e)
@ ICMET Cralova — 2017
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page 4 of 12

I. DRY LIGHTN!N¢ IMPULSE VOLTAGE WITHSTAND TEST

1. Test date: 08.08.2017 ;
2. Test standard: IEC 60168 : 2001, subclause 4.5
3. Equipment used: :
- Impulse generator 4.2 MV, no, 5 — 1197; connection I, (2 x 1)
~ Cy= 0.288 [UF]; Re= 94 [Q; Rl=230 [Q].
Addenda: C; - equivalent ca'pacity of impulse generator;
R; — equivalent serjal resistance of impulse generator;
R, — equivalent paralle! resistance of impulse generator.
Measuring system used: r

— High voltage measuting systém of impulse generator 4.2 MV consists of:

— Capacitive divider, of the impulse generator 4.2 MV with Kav = 699.3;
— Digital measuring system type TR — AS 100 — 10/ 4, no.228; channel 2,

{Calibration: Certificate no. 91 / 12.2016)
Measuring uncertainty for: peak value of lightning impulse is: + 1.56 %
-~ forfronttime Tyis +7.41 %,
- fortait time Ty is + 3.28%.

The uncertainty stated Is expanded uncertainty obtained by multiplying the standard uncertainty by the coverage

factor k = 2. The value of measurand lieg within the assigned range of values with probability of 95%.

4. Test procedure / Test set-up: according to IEC 60168 : 2001, subclause 4.4.1.

5. Atmospheric conditions; correction factors; Uies

Atmospheric [mbar] | 1005
conditions: t [°C} ’ 27
h, [%)] 51
Arcing distance measured Jmim}: 335
Correction k, i ' . 0.969
factors: ks i 1.0219
k{ = k1 + kz: 0.9902
Utesl(pO:TOJhO) (‘) and (-!') [kVpeak]: 190
Uteat (P, t h)= ke - Urea(Po.to,ho): 188.1

Symbols-used: i
— Uest {Pa» o, o) — rated withstand voltage value;
= Utest (P, 1, h) — test voltage corrected to atmospheric conditions;

6. Test circuit diagram:

£D42 My
- 1
P
Impulse I |
Generat{ar . } :
4.2 MV I |
i | f
cnnnec.!;z. _ | i EUT
LT e
. - TR-AS
| 5
snalno.§ 1?9? 1 LI_..-.J f 100_10;4 J

|
Fig. 1
Legepd: EUT - Equipment under test

i

Code F-01.22.01{e)
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* TEST REPORT No. 45959

Notes: . '

1. The test was perfarmed by the withstéand voltage procedure with 15 impulses.
2, The standard 1.2/ 50 ps lightning impulse was used. For wave parameters see oscillograms from

pages 6 + 10.

7. Test result: The product passed the !teét.

Py T

Photo 1

page 5 of 12
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- (page 6 of 12

Notes: 1.UP-peak value of testiniq
parameters of testing impulse wave;

2. RFW — reduced wave 50 — 75%; FW — full wave 100%

voltage; T1, T2, T, — front, tail and chopping time -

Code F-01.22.01(e)

LI lightning-impulse

no. Up[kV] | Tt{us] T2[is]| Tc[us] IpiA]  [remark

317027 | -98.8 | 1.42 45.7) RFW / PAM 35

317028 | -189 | 1.43 454 FW / PAM 35

317029 | -188 | 1.43 45.5 FW / PAM 35

317030 | -187 | 1.42 45,6 FW / PAM 35

317031 | -189 1.43 458 FW / PAM 35

317032 | -189 | 1.43 45.6 FW / PAM 35

317033 | -190 | 1.43 | 456 FW / PAM 35

317034 | 190 | 1.43 456 FW / PAM 35

317035 | -190 | 143 | 454 FW / PAM 35

317036 | -180 | 1.42 45,6 FW / PAM 35 )
317037 | 190 | 143 | 455 FW / PAM 36 (
317038 | -190 1.43 456 FW /PAM 36

317039 | -190 1.43 45.5 FW / PAM 35

317040 | -189 | 143 45.7 FW / PAM 35

317041 | -189 | 1.43 456 FW / PAM 35

317042 { 180 | 1.43 45,6 FW / PAM 35

317043 | 958 | 1.42 45.4 RFW / PAM 35

317045 | 189 1.44 458 FW / PAM 36

317046 | 188 1.43 4558 |FW / PAM 36

317047 | 100 | 143 | 457 FW / PAM 35

317048 | 190 1.43 458 FW / PAM 35

317049 { 189 1.43 458 FW / PAM 35

317060 { 189 1.43 457 FW / PAM 35

317051 | 188 1.43 45:6 FW / PAM 35 e
317052 | 188 | 144 | 456 FW / PAM 35 L
317053 | 189 1.43 45.6 FW / PAM 35

317054 | 189 1.44 45(8 FW / PAM 35

317055 | 189 | 143 | 457 FW / PAM 35

317056 | 189 | 143 | 4686 FW/PAM 35

317057 | 189 1.43 45,6 |FW / PAM 35

317058 | 189 | 143 | 456 FW / PAM 35

317069 | 189 | 142 | 486 FW / PAM 35

i
i

® ICMET Craiova — 2017
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_ Il. DRY POWER FREQUENCY VOLTAGE WITHSTAND TEST

1. Test date: 08.08,2017
2. Test standard: |EC 60168:2001, subclause 4.7
3. Equipment used:
— Test transformer 350 kVA £:350 kV, no.3 — 1963
Measuring system: :
~AC measuring system 350 kV consists of: ' o
' ~ high voitage compressed gas capacitor type MCF 75 / 350P, no.853889 and low
voltage arm type H90, no.898939; o
- digital peak voltmeter type MU-17, no. 910396:
- coaxial measuring cable, 75Q.
(Calibration Certificate no.41 / 04.2015).
Measuring uncertainty is + 1.6 %.. ;
The reported uncertainty is an expanded uncertainty, based on a standard uncertainty multiplied by a coverage
factor k =2, providing a level of confidence of approximately 85 %.

4.Test procedure / Test set-up: according to IEC 60168 : 2001, subclause 4.4.1
5. Atmospheric condition, correction factors, U,

Atmospheric | p [mbar] 1005
conditions: t [°C] 27
hy [%] 51
Arcing distance measured [mm]: 335
Correction Ky ; 0.9841
"| factors: ke ¢ 1.0151
k=k!i ks (.999
Frequency: [Hz} ; 50
Time: fsec] : 60
UealPoloho):  KVmd | - 80
Uteat (Ps T, )= Ko+ Urest(Posto,hg): 79.92

Symbols used: : j
~ Utest (Po, ta, hg) — rated withstand voltage value;
~ Utest (P, t, h) ~test voltage corrected to atmospheric conditions.

6. Test circuit diagram:

AC Measuring System 350 kv é B
P 1 }
, [ | ’;
‘ I [
350 KVA /350 kV I WCF 75/350P I
: [ |
Test transformer
. : | MU -17[ | EUT
1 [
' : | 1
No.3- 1563 é [ T —— d
) . i _— _
7.Test result: The product passed the test.
! ; ¥
N /] .+Code F-01,22.01(e)
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1, Material: porcelaln C110 agoording to |EC 606872, (
2. Colour of glaze - white, i ’ o
3. Maxtmurn working voltags!- 36 k.
4, The general tolerances aré according to DIN 40680, . ‘
* -5, Electrical parametors ac-coirding 10 IEC 60168, ,
ND 82.03.00.00
5 i Siage Mass | Mawas
B L T e SE T Support insulators ]
i . i for indoor mounting i 1:1
Daveloped | [ffev : :
: : e PAM 35 i
Controled | Doney i typ Sheet 4 [ Allsheet 4
- / "NIKDIM* 00D
Conlroled | Donev i
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TEST REPORT
No. 45984 / 24.08.2017

1. CUSTOMER: NIKDIM Ltd.

23rd Shipchensky Polk No 80, 6100 Kazanlak, Bulgaria
2. MANUFACTURER: NIKDIM Ltd,

23rd Shipchensky Polk No 80, 6100 Kazanlak, Bulgaria
3. TESTED PRODUCT: Indoor Post Insulator type PAM 35

4. REFERENCE STANDARD: Customer requirements

(IEC 60168:2001, clause 5.2.4)

5. PERFORMED TESTS: Mechanical failing load test. Bending test
6. TEST DATE: 23.08.2017
7. TEST RESULTS: The product passed the test

The test report contains 5 pages and is edited in 4 copies, copy no.1 remains in laboratory and
copies 2, 3, 4 are sent to the customer.

HEAD OF HVD — TECHNICAL MANAGER, HEAD OF TESTING TEAM,

Dipl. Eng. lon Burcim Dipl. Eng. ton,Dinu

Warnings:

\ \J
a. The resulfs refer only to the tested product,

Ha ocHoBaHue 4n.2 ot 33J1

b. Publication and reproduction of the contents of this repoit in any other form uhless its co p!ete ho!ocopymg is
not allowed without writing approval of Division to which laboratory bslongs. g

¢. All signatures of the present repoit are original ones.
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3. Tests program page 3
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@ TEST REPORT No. 45984 Page 3 of 5

1. IDENTIFICATION OF THE TEST PRODUCT
Type: PAM 35

Serial / year: -

Technical Specification / Drawing: | Drawing no. ND 92.03.00.00 - Support insulators for
indoor mounting type PAM 35

Contract / Test order: Add. Act No.1 to the Contract No.705.2/876/03.08.2017
Internal test order: 23377/23.08.2017

Product receiving date: 23.08.2017

Product condition at receiving: New

2. TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER
Maximum working voltage 36 kV

Mechanical failing toad 4000 N (indicated by the customer)

3. TESTS PROGRAM

Mechanical failing load test. Bending test Customer requirements
(IEC 60168.2001, clause 5.2.4)

4, RESPONSIBLE FOR TEST
Dipl. Eng. Radu Serban Georgescu Cgsuﬁ&

5. PRESENT AT THE TEST
Maria Georgieva- NIKDIM Ltd.
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TEST REPORT No. 45984 Page 4 of §

6. MECHANICAL FAILING LOAD TEST. BENDING TEST
‘Test date: 23.08.2017

Test standard: Customer requirements ~ 4000 N
(IEC 60168:2001, clause 5.2.4)
Atmospheric conditions: t=26°C; RH =50%

Equipment used: o Manual lever hoist SAFETEX 3000 kg, manufacturer SC Delta
Flex SRL Bucharest
« Tension load cell, model CTL 1000 kg, serial no. 201106182,
manufacturer LAUMAS ELECTRONICA Italy, CC no.
F - 03/329/2017, SC GELUTECH Laboratory of Forces SRL
Test procedure: The post insulator was subjected to a bending load, to verify the
mechanical failing load of 4000 N, as specified in Annex 1 of the
contract.
The load was applied perpendicular to the axis of the post insulator,
to the free end (see Photo 1). (
The specified bending load was reached.
Test results: The product passed the test.

Photo 1

Cod F-01.22.01(e)
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Annex 1
e
£E2
a1 R
bl
J <
T
]
/ :
f
btater
?;’f’-‘t%
%
1 ;?
li;ﬂ
g i
i WA
W07
£ib8
1. Maderiet poroedain 1140 aaconeng tn IEC 8072
2 Oodonr of glacy - whila,
A, Iiod PR STRING Oiaga « 35 KV, ]
d. Tha genan fokarm ot i sonceding i DN 40280, vy
¥, Erehicd parindiers coni b (EU El a8, \/
ND 92.03.00.00
. Slage Mass | Maab
Aot paumndt N of cocurn. [Sgnatrd Dt Suppart insulators
bevsioned s for Indoor mounding 11
Controled | Donnv WP?“L‘__ Sheet | | Alsheet 1§ B
NIKDIN QOO — | |47+ v
Controied M’f _-—""f”-,” //- :5\-’ e

—End of test report -
.01(e)

~ 2017

hos

Cod F-01

DADLIA A ARzp... )
| unriv e OFl mwb G ICMET Craio







: Copyno.2/4

NATIONAL INSTITUTE FOR RESEARCH, DEVELOPMENT
. AND TESTING IN: ELECTR[OAL ENGINEERING

S, e \\
ICMET CRAIOVA  :\2

-

:'- at'-\;s\\l.l
HIGH VOLTAGE DIVISION M
L.ow and High Voltage Testing Laboratory

200746 CRAIOVA, Bivd, DECEBAL, No.118A, ROMANIA
Matriculation ceriificate: J16/312/1999, VAT number RO3871599

Phone: + 40 0351 402425, 404888; Fax: + 40 0351 404830
www.icriet.ro ; E-mail: market@lemet.ro

SREN ISOVCEL 1 FR5:2005
\ ACCEEDITATION CERTIFICATE
f an L1103

‘353

TEST REPORT
45970 /09.08.2017

";( " .1, CUSTOMER: NIKDIM Lid.
S . Address: 23rd Shlpchensky Polk No. 80, 6100 Kazanlak, Bulgaria

2r MANUFACTURER NIKDIM Lid. '
R Address 23rd Shipchensky Polk No. 80, 6100 Kazanlak Bulgaria

- 3, TESTED PRODUCT: indoor to lndoor Bushmg type PrB 10

¢ 4 REFERENCE STANDARD: [EC 60137 : 2017
,}f 5. PERFORMED TEST:

. .
H e
TR R A

Son] ' <.

: , I — Dry lightning impulse voltage withstand test
Y N [| ~ Dry power frequency voitage withstand test
SN TESTS DATE: 10.08.2017

1

: 7. TESTS RESULT: The product passed the test.

] Ths tost report contains 12 pages and is edited in 4 copies, copy no.1 remain in iaboratory and copies
oy 2té4are ssnt to the customer.
~ - HEAD OF HVD ~ TECHNICAL MANAGER,

o " HEAD OF TESTING TEAM, N
Dlpl eng. lon BURCIU " Dipl. eng. lon BADEA
Ha ocHoBanwue un.2 ot 33J1 é
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! a, Theresulls refer only to the fested%l:—/ \J
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Pubhcatfon and reproduction of ths contents of this report in any other form unless its complete photocopymg is not
O aﬂowed without writing approval of Divislon to which laboratory belongs.

.o Aﬂ signatures ofthe pres.ent report ate ongrnal ones.
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1. IDENTIFICATION OF THE TEST PRODUCT: Indoor to indoor Bushing 10kV/400A

Type: PrB 10
Serial / year: -/ 2017

. Technical Specification / Drawing: —/ see page 7
Ciient test order: Contract no. 876 / 03.08.2017
Internal test order: 23362 / 07.08.2017
Product receiving date: 10,08,2017

. Product condition at receiving: New

N /5, MAIN TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER:

. Maximum working voltage (Um).........ccc.s s bR e R 12KV
_ 'fRated current (Ir).... OO PR "2004, 400A, 630A, 1000A
. Drylightning lmpulse withstand voltage 1.2/ B0 S ueeenereeecrrensecrmencnnneenens 75 KV peak
: ,.'.'.;I Dry power frequency withstand voltage..............ccooinnn e 42 KVie

Matenal porcelam C1 10

- Colour of glaze: brown

>
CAE R A AT PRI RO AT NN AN RAR YN

Note Level of voltage test (42kV) for the dry power frequency withstand voltage
test was specified bythe customer.

v

~ 3. TEST PROGRAM:

| — Dry lightning impulse voltage withstand fest
I — Dry power frequency voliage withstand test

o . RESPONSIBLE FOR TEST: Dipl. eng. Laurentiu Viddol () 7 (x. N

. | . /Dipl. eng. Dan Stefan (Il)-5=" &

s PBESENTS AT TESTS: General Manager eng, Maria Georgleva — NIKDIM Bulgatia

N
<= Codg F-01.22.01(6)
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TEST REPORT No. 45970 ' page 4 of 12

DRY LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST

1. Test date: 10.08.2017
2. Test standard: IEC 60137 : 2017 subclause 8.4
3. Equipment used:
— Impulse generator 4.2 MV, no. 5-1197; connection [y (1 x 1);
~ Gs= 0.576 [UF]; Re= 47 [Q; Re= 115 [0)].
Addenda: C, - equivalent capacity of impulse generator;
Rs ~ equivalent serial resistance of impulse generator;
R, — equivalent paraljg| resistance of impulse generator.
Measuring system used:
- High voltage measuring system of impulse generator 4.2 MV consists of:
~ Capacitive divider of the impulse generator 4.2 MV with kg, = 345.1;
— Digital measuring system type TR ~ AS 100 — 10/ 4, n0.228; channel 2.
(Calibration Ceriificate no. 81/12,20186)

.~ Measuring uncertainty for: peak value of lightning impulse Is: + 1.38 %

- forfronttime T,is +8.44 %,
o - fortail time T, is + 3.39 %,
The uncertainty stated is expanded uncertainty obtained by multiplying the standard uncertainty by the coverage
factor k = 2, The value of measurand lies within the assigned range of values with probability of 95%,

5. Atmosphericlqpnditions; correction factors; Uy,

Atmospheric |_p Imbar] . 1005
conditions: t ['C] 27
1. 1 h %] 51

Arcing distance measured [mm}: B 220
Correction ky 09831 ~
factors; ka 1.0131

s _ k{_-—. k.] . k2 0.996'0
Usest(Poto,hio) (-) and (+) [kV,gul: 75
Uiost P, th)= e+ Unar(posioho): 74.7

- §ym§_iols used; -
e Urest {Pos to, hg) - rated withstand voltage vaiue;

= Utest (P, 1, h) - test valtage corrected to aimospheric conditions:

6.Test circult diagram:

— Chaz My

Ch.2

3
r“ TR-AS l
—-d 10010/

Legend: FUT ~ Equipment under test

Co— _ -
| i ‘
Impuise { J-— I
Generator { f : ,
4.2 My R ﬁ:]
eonnec. , ' ! BT
| i
L
{ I
L.

[
|

! Seralno. - 1447 1

—

l

' Gode F-01.22,01(e)
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TEST REPORT No. 45970

Notes:

page 5 of 12

A\

1. The test was performed applying 15 voltage impulses of posutlve polarity and 15 voltage impulses of negative

. polarity on the test voltage fo 75kV peak (see foto).

2. The standard 1.2 / 50 us lightning impulse was used. For wave parameters see oscillograms from pages 6+

10,

Po1 m

7. Tégﬁt.res_ult:_Th'e'produdt passed the test.

ey

Code F-0{.22.01(e)

T T

1l

© ICMET Gralova — 2017

ho!



B2

A
"8

e
. A

page 6 of 12

TEST REPORT No. 45970
project : 45970
LI lightning-impuise
no. Up[kV]'| T1[ps] | T2[ps]] Telus] | IpfA] |remark
317241 | 393 | 1.28 45 RFW /PRB 10
317242 | 735 | 128 | 448 FW/PRB 10
317243 | 74 | 128 | 447 FW/PRB 10
317244 | 738 | 127 | 448 FW/PRB 10
317245 | -73.8 | 127 | 4438 FW/PRB 10
317246 | -73.8 | 1.28 | 448 FW/PRB 10
1.817247 | 739 | 127 | 447 FW / PRB 10 :
317248 | 736 | 1.28 | 44.8 FW /PRB 10 B T
317249 | 735 | 128 | 448 FW/PRB 10 S
317260 | 739 | 128 | 449 FW /PRB 10
317251 | 74 | 128 | 448 FW/PRB 10
317252 | -73.9 | 128 | 447 FW/PRB 10
37253 | 738 | 127 | 447 FW/PRB 10
i | 317254 | w738 | 128 44.9 FW /PRB 10
87286 | 735 | 128 | 447 FW /PRB 10
:317266 | 741 | 128° | 448 FW /PRB 10
1317258 | 435 | 120 | 449 RFW / PRB 10
317250 | 73.8 | 120 | 447 FW/PRB 10
317260 | 74 | 120 | 4az FW/PRB 10
317261 | 739 | 128 | 447 FW/PRB 10
317262 | 747 | 128 | 447 FW/PRB 10
317263 | 785 | 128 | 447 FW /PRB 10 (
317264 | 741 | 128 | 447 FW/PRB 10 i
317265 | 73.7 | 128 | 447 . FW/PRB10.
L4 317266 | 73.9 | 128 | 448 FW/PRB 10
Ve 817287 | 744 | 128 | 447 FW /PRB 10
317268 | 742 |- 120 | 448 FW/PRB 10
317269 | 742 | 128 | 448 FW/PRB 10
| streno | 7as | 128 | 447 FW/PRB 10
s | 788 | 128 | 447 FW/PRB 10
e 317272 | 742 | 1.28. | 448 FW/PRB 10
317273 [ 738 | 128 | . 447 FW/ PRB 10

Notes *f UP peak value of testing voltage; T'I T2, Tc= — front, tail and chopping time —
parameters of testing Iihpulse wave;

2 RFW—reduced wave 50 75%, FW - full wave 100%

Code F-01.22.01(:
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“TEST REPORT No. 45970 page 1R0A2

Il. DRY POWER FREQUENCY VOLTAGE WITHSTAND TEST

R 1. Test date: 11.08.2017
~... 2. Test standard: |EC 60137 : 2017, subclause 8.2.
' 3. Equipment used: ‘ '
— Test transformer 350 kVA / 350 kV, no.3 — 1983
Measuring system: :
— AC measuring system 350 kV consists of:
- high voltage compressed gas capacitor type MCF 75 / 350P, n0.853889 and low
voltage arm type H90, no.898939;
- digital peak voltmeter type MU-17, no. 910396;
- coaxial measuring cable, 75Q.
_ : ~ (Calibration Certificate no.41 / 04.201 5).
Measuring uncertainty is + 1.6 %.,

v The reported uncertainty is an expanded uncertainty, based oh a standard uncertainty multiplied by a coverage
; .., factor k =2, providing a level of confidence of approximately 95 %. .

.‘T'.( > 4Test procedure / Test set-up: according to IEC 60137 : 2017, subclause 8.2
T , 5. Atmospheric condition, correction factors, Uy
b . T Atmospheric [mbar] 1004
PR conditions: t '] 27
"z‘i ~'“ e .. ) he [%] ) ] 51
f . | Arcingdistance measured [mm]: : 220
o Correction . g - 0.9805
: © .| factors: L ko ] 1.0028
St o ke =k - ky: . 0.9992
e “Frequency: [Hz] ' 50
PRI - Time: - fsaq) 60
& R Uwe_:(Po,_to,ho)Z tkVims] 42
¥ Ut&st([:j):. th)= ki Ueadpo,toho): ' 41.97
A . Symbols used;
o = Utest (Po, to, ho) — rated withstand voltage value;
o IS - Usest (P, 1, hy—test voltage corrected to atmdspheric conditions.
] (-'_\‘ 7" 6. Test circuit diagram:
‘ AC hteasuring System 350 kV é
[ 77—~ B
- : |
:L- L ol 350 KRVA /350 KV | == MCF 75/3500 [
H ' .2:'.‘:-: R -~ ' ) ]
| ] | . Testtransformer i P HU-17] | EUT
g At No.3- 1863 ] L

7Testresult The product passed the test.

* i
(YRR
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1, Matedal: poroeizin G110 acconding to {EC 60872,
' ' . . 2, Cotour of gloza - brow, ..
- : x 3, Medmum working voltage - 12KV,

' 1. . . . 4, Rated current through the bushing ~400A,
- I IS . . 5. The general thlarancos are eceording o DIN 40680
o 6. Elecirical parameters according t 1EC 60137,
li - . q . - - "
; T . B  nps2010200 -
s s ane] : : B34 — ; =
, \ Ex] Busting lnsulators e
L s .'_.. . . . . lypePrBwHOD L, .
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vi L
f "_"_ . ."
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7~ 1.customeR: NIKDIM Ltd.
Lol Address: 23rd Shipchensky Polk No. 80, 6100 Kazaniak, Buigaria
N

2. MANUFACTURER: NIKDIM Ltd. |
. Address: 23rd Shipchensky Polk No. 80, 6100 Kazanlak, Bulgaria

- 3 TESTED PRoODUCT: Indoor to Indoor Bushing type PrB 20kV
4, REFERENCE STANDARD: IEC 60137 : 2017
' 5 PERFORMED TEST: R

I - Dry lightning impulse voltage withstand test
[t = Dry power frequency voltage withstand test

6. TESTS DATE: 10:11.08.2017

‘?' r\ . 7. TESTS BESULT: The product passed the test,

. The tést report contains 12 pages and s edited in 4 copies, copy no.1 remain in taboraiory and copies’
' 2+ 4 are sent to the customer. v
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.-b 'Puf';[:‘ca!ior_a and reproduction of the contents of this Teport in any other form unless its complete p
. :a!lonf.red without writing approval of Division to which laboratory belongs.
-l - g _AH signatures of the present-report are original ones.,
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o " 4. RESPONSIBLE FOR TEST- Dipl. eng. Laurentlu Viadoi (l) .

. 5. 'PRESENTS AT TES_TS: General Manager eng. Maria Georgieva ~ NIKDIM
- , '

N : '
- /’@ﬁ@; TEST REPORT No. 45962 ; page 3 of 12

© " 1. IDENTIFICATION OF THE TEST PRODUCT- Indoor to Indoor Bushing 20kV; 400A

- Type: PrB 20
Serial / year: - /2017
Technical Specification / Drawing: ~/ see page 12
Client test order: Contract no. 876 / 03.08.2017
Internal test order: 23362 / 07.08.2017
Product recelving date: 10.08.2017

'Product condition at recelving: New

© *.2. MAIN TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER:

. Maximum working.voltagé (Um):

A B e T 24 kV
 Rated current (it).... st 2008, 4004, 6304, 1000A
. Dry iight'ning impulse withstand voltage 1.2/ 50 us: ........ e, 125 KV peax
Dry power frequency withstand voltage; .................................................. 65 kVms

Material : porcelain C110
~ Colour of glaze: brown

Note : The level of dry power-fre,qu'ency withstand voitage was specified by the
customer, ' :

3. TEST PROGRAM:

|}~ Dry lightning impulse voltage withstand test
fl = Dry power frequency voliage withstand test

R g

/Dipl. eng. Dan Stefan (Il)cmsz.

g

Buigaria

WY



- - TEST REPORT No, 45962 page 4 of 12

DRY LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST

1. Test date: 10,08.2017 - .
2. Test standard: IEC 60137 + 2017 subclause 8.4
3. Equipment used: - :

— Impulse generator 4.2 MV, no. 5 - 1197; connection 1, (1x1)

= Us= 0.578 [uF); B, = 47 Q) Ry= 115Q). :

Addenda: C, - equivalent capacity of impulse generator;
. Rs ~ equivalent seria resistance of impulse generator;
- R — equivalent paraliel resistance of impulse generator,
Measuring system used: _ '
~ High voltage measuring system of impulse generator 4.2 My consists of:
~ Capacitive divider of the impulse generaior 4.2 MV with kg, = 345.1;
— Digital measuring system type TR~ AS 100 — 19/ 4, n0.228; channe! 2.
(Calibration Certificate no. 91/712.2016) ' (
. Measuring Uncertainty for: peak value of lightning impulse is: + 1.38 % :
T forfronttime T, is +8.44 9,
- fortail time Teis +3.39 %,

The uncertainty stated is .expanded Uncertainty obtained by multiplying the standard Uncertainty by the coverage
factor k = 2. The value of measurand lies within the assigned range of values with probability of 959,

4. Test procedure / Test set-up: according to IEC 60137 : 2017, subclause 8.4,

5. Atmospheric donditions; correction factors; Ut -

[ Atmospheric [plmba] 1005 T
conditions: t [°Cj -

27
he [%)] ‘ 52
Arcing distance measured mm]: : 275 , ,
Correction Ky 0.969
factors: k. 1.0077
k= ki - ks 0.9958
=

Uresi(Poto,o) (-) and (+) [KVeard: 125
Utest (b, t h)= k- Usest(Po,to, hy): 124.5 (
Symbols used: - .

~ Uieat (R0, o, ho) ~ rated withstand voltage value; ,
= Urest (D, 1, h) — test voltage corrected 1o atmospheric conditions;

6.Test circuit diagram:

CD 42 My
o™
] ]
Impulse f |
Generstor Il —L ,!
4.2 MV ] |
connec.l, ,'
l f
, !
sedlalno. §-1167, L §

l
i

. Legend: EUT ~ Equipment under test

Code F-01.22.01(e)

© ICMET Craiova — 2017



TEST REPORT No. 45962 . page 5 of 12

1. The test was petformed applying successively 15 voltage impulses of positive polarity and 15 voltage
Impulses of negative polarity. (see photo from page 5).

2. The standard 1.2 / 50 ps lightning impulse was used. For wave parameters see oscillograms from pages 6
+ 0. .

3. Only one external flashover occurred (see oscillogram 317214) from page 8.

Photo 1

7. Test result: The product passed the test.
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LI lightning-Impulse o - __
no. [ Up(kv | Tiws] | T2ius] Telus] | Ip[A]  |remark
317208 | 866 | 1.27 447 : RFW / PRB 20
317209 | 124 | 1.20 44.7 FW /PRB 20
317210 | 124 | 1.28 44.7 : FW /PRB 20
317211 | 124 | 129 448 FW / PRB 20
317212 | 23 | 1.28 44.8 FW /PRB 20
317213 | 123 | 1.28 44.8 FW /PRB 20
317214 | 125 1.3 17.7 FW / PRB 20
317215 | 124 | 1.29 448 FW /PRB 20
317216 | 124 | 129 44.8 FW / PRB 20
A 317217 | 28 | 128 | 447 FW/PRE 20 NG
317218 | 124 | 128 44,7 FW / PRB 20
317219 | 124 | 128 44.8 FW / PRB 20
317220 | 124 | 1.29 446 FW/PRB 20
317221 | 124 | 1.8 44.8 FW/PRB 20
317222 | 124 | 128 | 448 ‘ FW/PRB 20
317223 | 124 | 128 44.7 FW /PRB 20
317224 | 655 | 1.28 44.9 RFW / PRB 20
317225 | 124 1.27 44.7 FW/PRB 20
317226 | 124 1.28 44.8 FW/PRB 20
317227 | 124 1.27 44.7 . |FW/PRB 20 _
317228 | 124 1.28 44.8 FW/PRB20 |
317229 | 123 127 | 447 - FW / PRB 20 .
7N 317230 | 123 1.28 44,8 FW /PRB 20
317231 | 123 1.27 44.7 FW /PRB 20
317232 | 124 1.27 44,7 - FW /PRB 20
317283 | 123 1.28 447 FW /PRB 20
317234 | 124 1.28 44.7 FW /PRB 20
317235 | 124 1.27 44.7 JFW/PRB 20
317236 | 124 1.28 44.7 FW / PRB 20
317237 | 124 1.27 44.8 FW /PRB 20
317238 | 123 128 | 448 FW / PRB 20
317239 | 124 1.28 44.7 FW/PRB 20'

Notes: 1.UP-peak value of testing voltage; T1, T2, Te - front, tail and chopping time —
parameters of testing impulse wave;
2. RFW ~ reduced wave 50 — 75%; FW — full wave 100%

Code F-01.22,01(e)
@ ICMET Craiova - 2017
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&) TEST REPORT No. 45962

B P S
.~..fiaseli_9\ L

. DRY POWER FREQUENCY VOLTAGE WITHSTAND TEST

1. Test date: 11.08.2017
2. Test standard: IEC 60137 : 2017, subclause 8.2.
3. Equipment used: -
— Test transformer 350 kVA / 350 KV, no.3 - 1963
Measuring system: :
— AC measuring system 350 kV consists of:
- high voltage compressed gas capacitor type MCF 75 / 350P, n0.853889 and low
voltage arm type H90, no.898939; '
- digital peak voltmeter type MU-17, no. 910396;
- coaxial measuring cable, 75Q.
(Calibration Certificate no.41 / 04.2015),
Measuring uncertalnty is ++ 1.6 %.,

The reported uncertainty is an expanded uncertainty, based on a standard uncertainty multiplied by a coverage
factork = 2, providing a level of confidence of approximately 95 %, :

4.Test procedure / Test set-up: according to IEC 60137 : 2017, subclause 8.2
5. Atmospheric condition, correction factors, U.q

Atmospheric [mbar] ] 1005
conditions: t [C] 25
h, [%} 58
Arcing distance measured {mm]: 275
Correction K 0.9840
tactors: I, 1.0148
b=k ke 0.8986
Frequency: [HZ]) _ 50
Time: [sec] 60
Urear{Po,toha): (KVimd] 65
Uest (P, £ h)= ke« Utest{Porto.ho): 64.9

Symbols used:
— Uest {Pos to, ) — rated withstand voltage value;
— Uiest (P, 1, h) — test voltage corrected to atmospheric conditions.

6. Test circuit diagram:

AC Measuring System 350 ky é

R
—
I

I

|

I

|

I

[

-l

350 kVA /350 kv ICF 7573500
Test transformer

I

!

I

]

|

!
No. 3 - 1063 I '

_ Fig. 2 1 /
7.Test result; The product passed the test, '
nan ﬁﬂ-ﬁhum..., , Code F-01.22.01(e)
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TEST REPORT
B 45957/08 08 2017

. \._

P ow

1. CUSTOMEH NIKDIM Lid.
Address: 23rd Shipchensky Polk No 80, 6100 Kazanlak, Bu!garla

2 MANUFACTURER: NIKDIM Lid.

.Address: 23rd Shipchensky.Polk No. 80, 6100 Kazanlak, Bulgana

. 3. TESTED PRODUCT Outdoor to Indoor Bushing type PrBO 10

-4, REFEHENCE STANDARD' IEC 60137 2017
* . 5, PERFORMED TEST:

L

I = Dy lightning impulse voltage wnhstand test
Il —~  Dry power frequency voltage withstand test

R - il —  Wet power fraquency voltage mthstandtest

.' 6. TESTS DATE 08. 08.2017 .

P

‘\'7.‘--'[ESTS-.RESULT: The product passed the test.

Copyno.2/4

x
socredied for
TESTING

cGRERE
REVAR
SREN ISOKET 170252005

ACCREDITATION CEXTIFICATE
111035

\

_ (o
The test report contalns 14 pages and is edzted in4 cop[es, copyno.1 remain in faboratory and copies
2+ 4 are sent to the customer. .

HEAD OF TESTING TEAM,

. HEAD OF HVD TECHNICAL MANAGER
DIpi eng Ninl mna lan BANIA
Ha ocHoBaHwne 4n.2 ot 33J1[
U
Wammgs e ————

. a. The resulls refer anly to the tested product,

b. Publication-and reproduction of the contents of this report in any other form unless its complete photocopym :s not a

allowed without writing approval of Division to which laboratory belongs.
e . All s:gnatures of the present report are original ones.
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1. IDENTIFICATION OF THE TEST PRODUCT: Outdoor to Indoor Bushing 1 OkV/400A

Type: PrBO 10° ' - : \
Serial / year: -/ 2017
. Technical Specification / Drawing: —/ see page 14
Client test order: Contract no. 876 / 03.08.2017
Internal test order: 23362 / 07.08.2017
Product receiving date: 07.08.2017
"Product condition at receiving: New

2..} MAIN TECHN[CAL CHAHACTERIST!CS ESTABLISHED BY MANUFACTURER:

Maximum working voltage(Um) ............ rebssenaens veeeres e rrearanarresngen femnnrirvennesanines 12kV
Rated SUITENE (M) ..orrecenesrmnssssssinrnssss s et srns s sessssnsssensns 200A, 400A, 630A, 1000A
. Dry lightning. !mpulse withstand vo!tage 1.2/7580 HS! covnieivirnricannirines verer 75 KVpeak
. Dry power frequency withstand voltage fest: .coiurieirirrraren arene berereresner 42 KVoms
7 Wet power frequency withstand voltage Ly PO T 28 KV s

Matertal : porcelain C110
Colour of glaze: brown

K Note |
1. The dry power frequency withstand voltage test was performed at the customer
request.

.- 2.The leve! of dry and wet power frequeney wlthstand voltages was specified by -
. customer

3, TESTS PROGRAM:

[ - Dry lightning Impuilse voltage wittistand test
Il = Dry power fraquency voltage withstand test
il = Wetpower frequency voltage withstand test

e 4 RESPONSIBLE FOR TEST Dlpl eng. Laurentlu VI&doi (ll‘/g_)
-*-:,1;_.-'.‘ R | o Dlp[ eng. Dan Stefan {1, Ill)__z/

¥
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I. DRY LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST

1. Test date: 08.08.2017 .

2. Test standard: IEC 60137 : 2017 subclause 8.4

3. Equipment used:

~ Impulse generator 4.2 MV, no, 5~ 11 97, connection I (1 x 1);
— Gs= 0.578 [UF); Ry= 47 [Qj; Rp=115[Q),
Addenda: C; ~ equivalent capacity of impulse generator;
Rs - equivalent serial resistance of impulse generator;
- Ry —equivalent parallel resistance of impulse generator.
- Measuring system used: :
— High voltage measuring system of impulse generator 4.2 MV consists of:
— Capagitive divider of the impulse generator 4.2 MV with Ko = 345.1;
— Digital measuring system type TR - AS 100 ~ 10/ 4, no.228; channel 2,
. o (Calibration Certificate no. 91 / 12.2016)
_ Measuring uncertainty for: peak value of fightning impuise is: & 1.38 % (
- forfronttime T, is +8.44 %,
- fortailtime T, is + 3.39 %,
The uncertainty stated is expanded uncertainty obtained by multiplying the standard uncertainty by the coverage
-factor k = 2. The value of measurand lies within the assigned range of values with probability of 95%.

. 4. Test procedure / Test Set-up: according to [EC 60137 ; 2017, subclause 8.4,
o , 5. Atmospheric conditions; correction factors; Uy,

: Atmospheric | pImbar] 1005

T conditiohs: t ['C) 26
I K, {%] 53
Arcing distance measured [mm): 185

Correction | | k, ‘ 0.9782

" | factors: k. 1.0174

. L kt =k Ka 0.9952
2 UieslPatoho) () and (4)" [kVpead: 75
. Va3 £ 1= ke Unapolohihs o 7456

">~ Symbols Osed: . | (-

v -7 Ulest (Poy to, ho) — rated withstand voltage value:
T = Uyest (P, 1, h) - test voltage cotrected to atmospheric conditions;
6.Test circuit diagram:

T—M CD 42 My

S —
. \ | !
Impuise - I l i
- Generator Il ;
A2MV I T i
connec.| ! _L ; EUT
lf ] ¢h.2
|
1 ‘serial no, 5. 1407 L_—lr_ 1 155-3?68;4
1_ L L =+
Fig. 1

Legend: EUT - Equipment.under test
- ' Code F-01.22,01(e)
@ ICMET Craiova — 2017
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Notes

1. The test was performed applying successively 15 voltage lmpu[ses of positive polarity and 15 voltage

~ impulses of negative polarity (see photos from page 5).
2. The standard 1.2 / 50 ps lightning impulse was used. For wave parameters see oscnlograms from pages 6
=10,

7.Test result: The product passed the test.

_-_'____‘——

@Mﬁ m Uﬁﬁ
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H. DRY POWER FREQUENCY VOLTAGE WITHSTAND TEST

1. Test date: 08.08.2017
2. Test standard: IEC 60137 : 2017, subclause 8.2;
3. Equipment used:
— Test transformer 350 kVA / 350 kV, 0.3 — 1963
Measuring system:
— AC measuring system 350 kV consists of: . .
~ high voltage compressed gas capacitor type MCF 75 / 350P, no.853889 and low
: voltage arm type H30, no.898939;
- _ . - -digital peak voltmeter type MU-17, no. 9103986;
L - coaxial measuring cable, 75Q.
D (Calibration Certificate no.41 7 04.2015),
Y. 1+ Measuring uncertainty is + 1.6 %.. _
~." -The reported uncertainty is an expanded uncertainty, based on a standard uncertainty muitiplied by a coverage (
factork = 2!| pro‘vilc_fi.ng'a level of confidence of approximately 95 %.

% 4.Test prbced'ufe / Test set-up: according to IEC 60137 ; 2017, subclause 8.2
.+ 5. Atmospheric condition, correction factors, U ‘

.. | Atmospheric p [mbar] ' 1005
" .. { conditions; t [°C) 26
TR R S D he[%)] . . 53
Al n 7 PArcing distance measured Immpy - - - 185
Ciew 7. v [Correction - Lk __0.9955
et Ty S fdetergie L [T _ 1,0042
Y "\"‘t" . LT Jki=skicky ) 0.9097
' ‘|‘Frequengy: - [Hz] 50
Time;.-'\" : ‘[sec] . ' ' : 60
, Uwex(p_o;tb;hb)i (kVirms] S I 42
Uit (B )= ki Ualpotol: - 41.98
Symbols used:, : . B .
— ~ Usest (Po, 1o, ho) = rated withstand voltage value; A ' (
: . = Ugest (p: £, h) —test voitage corrected to atmospheric conditions.
v 6. Test circqi'tic_i'iéx_gram;
. A AC lteasuring System 350 kV é
[ — 77—~ 1
< . :I |
IS e ) ; f
e 3t | '3ED KVAY 3B/0kV | [ HCF 75/350P | E
L Test transformer l ‘ - l
R I et I WU -171 | EUT
D : - l I [:I
R ' ‘ o] H8o ]
S i " No.3-1863 | Li ——————— . '
e . Fig.2
: - T1.Test result: The product passed the test,
¢ B : \& -

R T ' v ' ‘ - Code F-01.22.01(e)
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