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Apparatus Polymer-housed surge arrester section type PA-DM

Designation -

Serial Number -

Manufacturer Joint-Stock Company ” Polymer-Apparat”

Client Joint-Stock Company ” Polymer-Apparat”
195427, Saint- Petersburg, Ak. Kostantinova str.,1- Russian Federation

Tested for ---

Date(s) of tests January 16 — February 28, 2017

Tested by

Test performed Test to verify long term stability under continuous operating voltage

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

IEC 60099-4 — Edition 3.0 (2014-06)

The results are shown in the record of proving tests and the oscillograms attached hereto. The ratings assigned by the Manufacturer are listed on the
ratings page.

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

March 1, 2018

Gre%ori Marco The Managper - Arcidiaco Lorenzo
B8001076 3059 AUT. 3 B8001026 821814 Al
Date Test Engineer in charge Approved BY pocument Digitally Signe

Partial reproduction of this document is permitted only with the written permissions from CESI Group.
The authenticity of this document is guaranteed by the integrity of hologram.
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Notes
STL-Member
CESI Group members are founder members of the SHORT-CIRCUIT TESTING LIAISON (STL) which
has been established in 1969. STL is a forum for voluntary international cooperation of testing
organizations.
CESI Group Test Documents description
Type Test Certificate of .......
Issued for type tests of high voltage products (> 1 kV.; > 1,5 kV4o), which have successfully been
carried out in full compliance with the relevant specifications or standards and STL Guides valid
at the time of the test. The Type Test Certificate consists of documents unequivocally identifying
the test object and describes all conditions under which the tests were conducted. It gives
evidence of the unobjectionable behavior of the test object during the tests in line with the
normative documents applied as well as of the results of successful testing.
Test Certificate of (complete / selected) Type Tests
Issued if type tests of low voltage products (< 1 kV,q; < 1,5 kVq) requested by the relevant
product standard were passed. For these tests the equipment under test must be clearly
identified by technical description, drawings, and additional specifications.
Certificate of Design Verification
Issued for passed design verification tests according to IEC 61439. For these tests the equipment
under test must be clearly identified by technical description, drawings, and additional
specifications.
Type Test Report
Issued for high and low voltage products if parts of selected type tests have been passed; those
shall be carried out in full compliance with the relevant standards but (for high voltage
products) do not fulfill all STL requirements for issuing a Type Test Certificate. For these tests the
equipment under test must be clearly identified by technical description, drawings, and
additional specifications.
Test Report
Issued for all other tests on high and low voltage products which have been carried out
according to specifications, standards and/or client instructions
On-Site Test Record
Issued as a record of results acquired during the on-site tests / measurements
Test Award
Can be additionally issued for all named types of test documents above if the tests to be
referenced were passed
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Tests witnessed by:

Identification of the object: Requested

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

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

These drawing, identified by CESI and numbered B8004656 No. 1 , is annexed to this document.

Test evaluation
With reference to the Standards/Specifications listed in the first page and the characteristics of the tested sample assigned by
manufacturer, the carried out tests passed SUCCESSFULLY.

The data necessary to permit repetition of the tests are contained in the document marked: ---

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

- Voltage a.c. 1 +£3,0%
- Residual peak voltage (impulse tests) : £3,0%
- Current a.c. : +£3,0%
- Peak current (impulse tests) 1 £3,0%
- Time (impulse tests) : £10,0%
- Time (a.c. tests) 1 +15%

Laboratory information

Receipt date of the sample January 2018

Test location CESI — Via Rubattino 54 — Milan
CESI testing team Mr. S. Bricchetti, Mr. I Guacci
Test laboratory P177 (Surge Arrester laboratory)
ODV SAP 70006781
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Rated characteristics of the tested object assigned by the Client

The test was carried out on three samples of polymer-housed surge arrester section . A view of the test samples is shown at page
5. The characteristics of the test samples are listed in the tables below.

Manufacturer's name Joint-Stock Company “ Polymer-Apparat”
Polymer-housed surge arrester section type PA-DM
Drawing code PA-LTST.ST.01
Arrester class Distribution
Designation DM
MO-resistor supplier’s Joint-Stock Company “ Polymer-Apparat”
MO-resistor type B34/30
Drawing code PA.VAR.0400.30
Number of MO resistor fitted 1
Nominal discharge current - [kA] 10
Rated voltage - U, [kV] 1,077 X Uyt
Continuous operating voltage - U, [kV] 0,861 x Upe
Repetitive charge transfer rating — Q,; [C] 0,4
Rated thermal charge transfer rating - Qq, [C] 1,1
Reference current - I.; [mA] 1,0
Rated frequency - [Hz] 48+62
Year of manufacture 12/2017

geometrical characteristics measured on the MO resistor

Total height [mm] 31,1 mm

Diameter [mm] 36,6 mm
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Photograph of the test object

Photono. 1

Polymer-housed surge arrester section type PA-DM
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Reference Standard

The test was carried out according to the IEC 60099-4 — Edition 3.0 (2014-06) - Clause 10.8.4
“Metal-oxide surge arresters without gaps for a.c. system”

Test carried out and identification of the test objects

Test object name Identification of test sample Identification of test sample
(given by CESI) (given by JSC “Polymer Apparat)
OD1 001
Polymer-housed surge arrester section type PA-DM
OD2 002
OD3 004

The test voltage U, was calculated as:

Uy =Uc’ x Kt= 4,839 x 1,0695 = 5,175 kV s

Where :
Uretmax = 35,620 kV is the reference voltage measured on sample AG1 ( see page n.9)

Ur’ = Urermax X 1,077 =5,620 x 1,077 = 6,053 kV
Uc’ = Usermax X 0,861 =5,620x 0,861 = 4,839 kV

Kt =1,0695 is a unbalance factor declared by the manufacturer

The oven has been heated up to about 115 °C and then the samples have been energized at the specified power-frequency
voltage of 5,175 kV s for a total duration of 1000 hours while maintained at the temperature of 115 + 4 °C.

Power losses have been monitored continuously during the test (see oscillogram no. 10,11& 12).

More detailed data are given for measurements carried out at the beginning (3 hours after energization) and at the end of the
test.

Note:
o the schemes of the test chamber and test oven is shown in the test arrangement on page 12
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Summary of test results

Details of the measurements carried out at the beginning (3 hours after the voltage application) and at the end of the test are
given in the table below.
The trend of the power losses monitored during the test is shown on the oscillogram n. 10, 11& 12.

Sample Uct Pstart Tstart F)end Tend Pmin
[1] [2] [3] [4] [5] [6]

No. (kV) (W) (°C) (W) (°C)
AGI1 5,175 2,614 114,5 1,630 114,0 1,614
AG2 5,175 2,657 114,8 1,538 114,3 1,523
AG3 5,175 2,730 114,8 1,634 114,2 1,620

Where:

[11 Uecr : the corrected maximum continuous operating voltage

[2] Py : the power losses measured 3h after the voltage application

[3] T : the temperature during power losses measured Py

[4] Penq : the power losses measured at the end of the test

[5] Tena : the temperature during power losses measured Peyq

[6] Puin : the minimum power losses measured over the 1000 duration

Evaluation criteria and conclusion

During the aging period the following criteria have been met:
-any increase of power losses from P,,;, was not greater than 1,3 times P,;, for each MO resistor
-all measurements of power losses including the final measurement was not greater then 1,1 times Py,

The acceptance criteria are fulfilled and therefore the test result is positive.
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Accelerated aging test.
Reference voltage test at ambient temperature
Test circuit: A0019

Ambient temperature 24 °C

Date: January 16, 2018

Sample No. AG1
oscillogram voltage current current current power 3rd harmonic amplitude
No. kV + mA,, -mA; MA s W HA
1 5,62 0,92 1,00 0,57 1,46 --

Sample No. AG2
oscillogram voltage current current current power 3rd harmonic amplitude
No. kv + mA,, -mA, MA s W pHA
2 5,61 1,00 0,96 0,57 1,48 --

Sample No. AG3
oscillogram voltage current current current power 3rd harmonic amplitude
No. kV + mA,, -mA, MA s W pHA
3 5,58 1,00 0,99 0,59 1,50 --

ACCREDIA X,
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Accelerated ageing test

Power losses measurement at the beginning of the test (3 hours after the voltage application)

Test circuit:  A0119

Date: January 18, 2018

Sample No. AG1
oscillogram voltage current current power temperature
No. kv + mA - mA; W °C
4 5,175 1,306 1,306 2,614 114,5

Sample No. AG2
oscillogram Voltage current current power Temperature
No. kv + mA, - mA W °C
5 5,175 1,334 1,346 2,657 114,8

Sample No. AG3
oscillogram Voltage current current Power Temperature
No. kv + mA,; -mA,, W °C
6 5,175 1,383 1,385 2,730 114,8
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Accelerated ageing test.

Power losses measurement at the end of the test

Test circuit:  A0119

Date: February 28, 2018

Sample No. AG1
oscillogram voltage current current power temperature
No. kv + mA - mA; W °C
7-10 5,175 0,814 0,798 1,630 114,0

Sample No. AG2
oscillogram Voltage current current power Temperature
No. kv + mA.; - mA; \ °C
8-11 5,175 0,776 0,752 1,538 114,3

Sample No. AG3
oscillogram Voltage current current Power temperature
No. kV + mA,, - mA W °C
9-12 5,175 0,807 0,806 1,634 114,2
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Test-setting for the test

From power supply }\

Test sample Aluminium spacers

Shunt

Oven | Thermocouple type T |

Notes:
1 Oven type Angelantoni ; volume =1m’; CESI no. 29801
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Circuit A0019
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measuring systems

Power frequency supply

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

Current measuring system
R - Current shunt CESI No.31120; R=941,4 Q
-Electro optical system HBM CESI No. 57986(Rx) — 57987 (Tx)

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

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

Voltage measuring system
D - Voltage divider SAGI; CESI No.11120
Electro optical system type HBM CESI No. 57986(Rx) — 57991 (Tx)

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

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

Software system:

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

a\"‘-:l_:-"'r-,
N \u\_,-’/ e,
- -

=

E

ACCREDIA %,

Ry

‘-’:’ f‘-'_\-‘-\.

g T A LAB N* 0030
Tl

LEMTE ITALLAO D ACCREDMTAMENTO -

".l':-ﬂ-



Al11761G

Test Report CESI .

Approved Page 14

Circuit A0119
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measuring | measuring measuring
! systams . systems gsystems
thermocouple thermocouple
Power frequency supply
RE - programmable supply type PACIFIC A.C. Power Source 140 ASX.; CESI no. 0560408
PC - personal computer
T - voltage transformer type PIVI; power 10 kVA; voltage 220 V/12,5 kV
R - Current shunt type SECI ; R= 1000 Q
TV - Voltage divider; CESI no. 57188
Data acquisition system type :
NATIONAL INSTRUMENTS NI PXI-8108 ;CESI no. 58021
NATIONAL INSTRUMENTS NI PXI-6133 ;CESI no. 58024
Yokogawa MYV 200 ;CESI no. 56659
\“Qg,’/

—

==r] ACCREDIA N

LENTE AL [ ACCRENTAMENTD -

s o
1 LAB N (030



LU weaBorso 92040084 1530

10,0k

8,0k
6,0k
4,0k

2,0k~ oltage

0,0 o
-2,0k

4,0k

-6,0k—

-8’0k ' ' "o ' ' "o | ' ' ' ' | ' ' ' ' [ ' ' ' | ' ' ' ' | ' ' ' ' | ' "o ' | ' ' ' ' ] ' ' ' LI | ' ' ' ' |

I I
-20,00m  -10,00m 0,00 10,00m 20,00m 30,00m 40,00m 50,00m 60,00m 70,00m 80,00m 90,00m

1,0m-
800,00
60,0
400,00°
200,0u-
0,0
200,0u°
400,0u°
600,0u°
800,0u°
-1,0m-

_1’2m | ' "o ' | ' ' ' ' | ' ' ' ' | ' ' ' ' | ' ' ' ' [ ' ' ' | "o ' ' | ' ' ' ' | ' ' "o ] ' ' ' ' | ' ' ' LI |

-20,00m  -10,00m 0,00 10,00m 20,00m 30,00m 40,00m 50,00m 60,00m 70,00m 80,00m 90,00m




I U weIBorso 92010084 1530

10,0k

8,0k
6,0k
4,0k

2,0k~ oltage

0,0 o
-2,0k

4,0k

-6,0k—

-8’0k ' ' "o ' ' "o | ' ' ' ' | ' ' ' ' [ ' ' ' | ' ' ' ' | ' ' ' ' | ' "o ' | ' ' ' ' ] ' ' ' LI | ' ' ' ' |

I I
-20,00m  -10,00m 0,00 10,00m 20,00m 30,00m 40,00m 50,00m 60,00m 70,00m 80,00m 90,00m

1,2m-
1,0m
800,0u°
600,0u°
400,0u-
200,00
0,0
200,0u°
400,0u°
600,0u°
800,0u°

_1’0m -| ' "o ' | ' ' ' ' | ' ' ' ' | ' ' ' ' | ' ' ' ' [ ' ' ' | "o ' ' | ' ' ' ' | ' ' "o ] ' ' ' ' | ' ' ' LI |

-20,00m  -10,00m 0,00 10,00m 20,00m 30,00m 40,00m 50,00m 60,00m 70,00m 80,00m 90,00m




£ U weIBoRso 92010084 153D

-8,0k

200,0u°
400,0u°
600,00
800,0u°

8,0k
6,0k
4,0k
2,0k

- bltage
0,0 a}

-2,0k
-4,0k

-6,0k

I I
-20,00m  -10,00m 0,00 10,00m 20,00m 30,00m 40,00m 50,00m 60,00m 70,00m 80,00m 90,00m

1,2m-
1,0m
800,0u°
600,0u°
400,0u-
200,00
0,0

_1’0m -| ' "o ' | ' ' ' ' | ' ' ' ' | ' ' ' ' | ' ' ' ' [ ' ' ' | "o ' ' | ' ' ' ' | ' ' "o ] ' ' ' ' | ' ' ' LI |

-20,00m  -10,00m 0,00 10,00m 20,00m 30,00m 40,00m 50,00m 60,00m 70,00m 80,00m 90,00m



00000

00000

OOOOO

00000

00000

000000

/
= /
5‘# —
/ T T
) e 2
o
S Current[ mA ] =

000000




\
m A”
o Jﬂ/lm’
Q ——
- >
" \\\Md
A”

00000000000
0000000000
OOOOOO

B8001026 oscillogram n.5



w_, [ vw ] uaaun) m
1 1 w
o ““\
-
"
\\
”l .
/ o
1i
. ——
- 1@
o)
O
<
Q [ — 3
— 8
©
S (=]

00000000000

00000
o o

OOOOO
o o o

B8001026 oscillogram n.6



\

\
\ /
\V

00000000000
0000000000
OOOOOOOO

B8001026 oscillogram n.7



- S /V
\
- e
e S m
] )
" ho
~N A
= /m
/
e r,f
£ >
A — |
| " | " \u\m.\
A/m
/
-/

00000000000
0000000000
OOOOOOOO

B8001026 oscillogram n .8



\
\
\
600\ 80
1
v,

00000000000
0000000000
OOOOOOOO

B8001026 oscillogram n.9



_—

2,5

1,5

Power Losses [ W ]

0,5

D D D D D D D D D D D D D D D
INZERN TR RN N N SN N N N N RN N BN N
R I S S M S S SR SO
NSRS UEIN LN (RN G GGG MR AN

NN SN USRS AN SN S
A AR ADY AP DY Y PN D DD R

Date

oS
K

&
N4

,\9\

o
K

®
N

q"\'\

oS
K

®
N

,{3,\

oS
K

N
N

,f;,\

NS
N

V7V
M

,{\\

S
N

CESI B8001026 oscillogram n. 10




Sam

2,5

(o] n i

S

—

[ m ] sessoq Jamod

0,5

Date

CESI B8001026 oscillogram n .11



Power Losses [ W ]

N

=

2,5

1,5

0,5

D & D DD DO D DD DY OB W
NI T T ZE S T T S A S I T S A e\ 4
Q” Q7 Q7 Q7 QO QO O QO O QO QO QO QO QO
VARG GERVCGERGERGERA GAA GERA GER CERVERVER Y
\"'\"’\"'\“f\o“f\o"'\o"’\o"'\"'\"'\é"\\o"'\

SN
© '9\0 'ﬂ\o m“‘\g '13’\0 '1‘9\0 RPN 0“\0 &\Q RO

B D D D D D D
SN S T R R\ 4
S
LV oV ¥ ¥ o o
NSNS\
N At A )

Q)
Q
O N

Date

CESI B8001026 oscillogram n.12




rocr 2.104-68

K02)

OIS 1511 Vd

i PA-OM
&
! [}
; % TN o <::> et N Y j¥"%23 <::> P gLe - Az <::>
¥ 7] XA T TR _| S B s
8| 8 NN g =/
i v

S
§ 'N° n.n. Name PA-DM  PA-DH PA-SL |

1 Varistor 'B34/30 B41/30 B4B/3S |
§ ' ) + — -+ § /
5 Z ~ Housing B = N T—— ]
: 5 Mefal flange I R b —
% b Mefal expansion joint - - =
: ‘Unit weight. kg 0,595 0,645 10,765
& i = L~ a1 it
y A
: PALTSTSTO]
§ | = - Seclions for verify lang thermal Macca | Macwm.
= /,4’1;“}' Pgﬂ’;’z’;”' ﬂuynu%r’é Tk ”"’i”( "”"’Ur stability under continuous operating 11
' & /7/70/07. “Vflomanct AG j(D;:;;,\._ f(«)s‘;l; valtage (1000 h). Surge Arresters e
'E’ ~ Tkonmp. ' PA-OM._PA-OH and PA-Si duem 1| duemod 1
% . Ko, V/y e JAO i
= Yo |iebuod 1B, %A 5 12 loaumep-Annapam

L2 Konupaban Loomam A5




JE 0070 00N Vid

L7101 T L7101
Tun b un a 7701141
//|0.1|A
TR . L SR J—

S

5%

=
B 1
S
Sy
s \
S T 4 N o030 0,10+0.03
S o | g 0.5020,20
S A
S
o 7w
=
<
&3
S 1. Memannookcudnad bopucmop (MOV disk)
i 2. Hionayuornoe nokpsmue cmekao (Glass insulating collar)
5 3. M3onauuonnoe noxpemue nosuypemax (PU insulating collar)
= 4. Anpmunuebsd 3nexkmpod (Al - electrode)
&
o
E —
: FA VAR 400 51
= . b~ .
S Aum. | Macca | Macwm.
< Ham| Aucm| N°dokym, flodn. ,|dama )

FPospad | lomanad AG|Wpion 05.02)  Varis/or L5450 a7 | 7
S /ol | emyrod AN\ Gent V3 17
S [ KOHD. i Aucm 7| Aucmob 7
- 7l JA0
S HKonmp. a7 kcud yuwka p
< Ymb___| Webuod HB| [T Noir? Vlonymep-Annapanm

v Konupoban @opqam A4



	ALLEGATI.pdf
	OSC.pdf
	Oscillogram_01_01.pdf
	Oscillogram_02_01.pdf
	Oscillogram_03_01.pdf
	B8001026 oscillogrammi  da 4 a 6.pdf
	B8001026 oscillogrammi  da 7 a 12.pdf





