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Tyco Electronics Bowthorpe EMP

Test Report

Type DA1

PPR Number PPR-2278

Test [.ong duration current impulse withstand test
Specification IEC 60099-4 (2006-07) Ed. 2.1

Test Information:

Laboratory CESI
Date 03/09/2007
External Test Ref A7020276

Report Prepared by M. Gregori

Test Verified by A. Sironi
Test Approved by V. Scarioni
Tyco Approvals:

R&D Manager

Ha ocHoBaHue un. 2

Brendan Normoyle ot 33714 Date 28/11/2007

P et - L T —

Product Manager

Brian McGowan Date 28/11/2007

For further Information contact:
Tyco Electronics Energy Division
Bay 100-109

Shannon Industrial Estate

Co. Clare, Ireland

Tel:+ 353-61-472885

Fax: + 353-61-47267¢
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CESI

Test Report Approved Page 1
Client TYCO Electronics — Shannon (Ireland )
Tested equipment Polymer- housed metal-oxide surge arrester sections type DA fitted with disconnector

Tests carried out

Standards/Specifications

Test date

{ PUBBLICATO AT020276 (PAD - 980964) |

Long-duration cirrent impulse withstand test

IEC 60099-4 — Edition 2.1 (2006-07)

from July 24, 2007 to August 02, 2007

The resuits reported in this document relate only to the tested equipment.

Partial repreduction of this document is permitted only with the written permission from CESL

No. of pages 21

No. of pages annexed 25

Issue date

Prepared ot 33N1]
Verified

AppmvedL

Ha ocHoBaHune un. 2
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Approved Page 2

Test Report CESI e

Tests witnessed by: ---

Identification of the object: Requested

The Manufacturer guarantees that the tested object is manufactured according to the submitted drawing,
CESI checked that this drawing adequately represents in shape and dintensions the essential details and the parts of the tested

object.
This drawing, identified by CESI and numbered A7027909 No. 1, is annexed to this document.

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

- dielectric tests with impulse voltage : peak voltage: +3 9%; time parameters: +10 %
- dielectric tests with impulse current : peak value: +3 9; time parameters: + 10 %

- dieleciric tests with alternating voltage : voltage (rms): £3 %

diefectric tests with direct voltage : voltage: £3%

The measurement uncertainties are estimated at the level of twice the standard deviation (corresponding, in the case of normal
distribution, to confidence level of about 95%) and have to be considered as maximum values

Laboratory information

Receipt date of the sample Tuly 16, 2007

Test location CESI— Via Rubattino 54 — Milan

CESI testing team Mr L. Podavitte — Mr 1. Guacci

Test laboratory P177

Activity code 800908 ]ﬁ,ﬁ_____ .
AN
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Test Report

AT7020276

Page 4

Test object characteristics

type: Polymer-housed metal-oxide surge arrester section fitted with disconnector

electrical characteristics {assigned by the client)

TYCO Elecironics — Shannon (Treland )

Manufacturer’s name
Type DAl
Nominal discharge current — I, [kA] 10
Rated voltage— U, [kV] 1,045 x Upgs
Contittzous operating voltage - U, [kV] 0,836 x U,y
Referénce current - I,; [mA] 5,0
Line discharge class 1
Standard rated frequency - [Hz] 50/60
year of manufacture | T 2007




Test Report CESE -

Approved Page 5

View of the test object

Photono. 1

Polymer-housed metal-oxide surge arrester section fitted with disconnector

Al12651G
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Test Report CES! o

Approved Page 6

Reference Standard

IEC 60099-4 (2006-07) — Edition 2.1 - Clause 10.8.4
“Metal-oxide surge arresters without gaps for a.c. system”

Test carried out Number of sample tested
Long-duration current impulse withstand test 3
Test object identification (
Test object name Identification of test sample (given by CESI)
Polymer- housed etal-oxide surge arrester section fitted LDi-LD2-1.D3
with disconnector

Al2651G
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Test Report CES E | AT7020276

Approved Page 7

Test procedure

The test procedure consisted of the following sequence:

a)

b)

c)

d)

¢)

g

Measurement of the power frequency reference voltage at the reference current
Measurement of the lightning impulse residual voltage at nominal discharge current

Measurement of the switching impulse residual voltage at the lowest current peak prescribed by the standard in
table 4 that is 125 A

Calculation of the specified energy associated to each long duration current impulse according te clause 8.4.2 of the reference
standard (see note 1)

Application of eighteen long duration current impulses with the specified energy (see note 1) and a virtual duration of 2000
us

in six groups of three operations each.

- intervals between operations of the same group: 60 seconds

- interval between different groups: as required to cool down the samples to near ambient temperature

After cooling down to near ambient femperature cooling down to near ambient temperature application of a
nineteenth impulse to check the sample integrity

Measurement of the lightning impulse residual voltage at nominal discharge current for comparison with initial value

Test result

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

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

The oscillographic record of the 19" impulse did not reveal any sign of internal discharge.

The disconnectors did not operate

The acceptance criteria are fulfilled, The test result is positive

(*) Note:

Upon Client request the test was carried out with a peak current of 325 A for each single shot applied.

The approach Is different from the IEC for 10 KA class 1 surge arrester ( based on the specified calculated en
see page 12}, The applied energy exceed the IEC specified claculated energy and thus the test was more onerous

V.
r p ' ’ b 5 \ '
35‘\ \ W) (ot - ]
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Test Report Approved Page 8§
Variation of lightning impulse residual voltage at I,,
) before test after test L
sampie discharge current | residual voltage | discharge current | residual voltage vartation
kA kv kA kv %
1Dl 10,07 15,92 10,14 16,05 +0,82
LD2 10,09 15,72 10,17 15,94 +1,39
LD3 10,11 15,64 10,20 15,88 +1,53

Visual inspection after the test

The visual inspection of the surge arresters samples after the test has revealed no sign of physical damage
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A7020276

Approved Page 9

Long-duration current impulse withstand test.

Reference voltage test
Test circuit:  A0019

Daie: July 24, 2007

Sample No. LD1
Qscillogram Voltage current current current power 3rd harmonic amplitude
No. kV +1mAy - MA mA AYY BA
1 6,65 4,62 5,11 1,66 6,98 ---
Sample No. LD2
oscillogram Voltage current current current Power 3rd harmonic amplitude
No. kv +mA, -mA, mA, W pA
2 6,65 4,65 5,04 1,66 7,00 ---
Sample No. 1.D3
oscillogram Voltage current current current Power 3rd harmonic amplitude
No. kv +mA,, - MA MA s W pA
3 6,61 4,72 5,03 1,66 6,91

iy

Al1681G
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Test Report Approved Page 10
Long-duration current impulse withstand test,
Lightning impulse residual voltage measurement before the test
Test circuit:  A0120
Date: July 25, 2007
R i Cu Disch
Sample equested | Charging Oscillogram rrent 15¢HaTge Residual voltage
current Voltage waveshape current
No. kV No. ns kA kv
1LD1 30,0 4 10,07 15,92
LD2 I 30,0 5 8,8/18,8 10,09 15,72
LD3 29,9 6 10,11 1564\
Oscilloscope settings
Sampling division Input attenuation
1s Vaiv
Current 5 1,0 50:10
Voltage 5 1,0 20:5
Notes:




CESI

A7020276

Test Report Approved Page 11
Long-duration current impulse withstand test.
Switching impulse residual voltage test.
Test circuit:  A0122
Date:  July 25,2007
Sample Requested | Charging Oscillogram Current Discharge Residual
current voltage waveshape current voltage
No. A kv No. us A kV
1Dl 13,2 7 126 11,89
LD2 250 13,2 8 31,0/72,0 131 11,88
D3 13,1 9 125 11,89
Oscilloscope settings
sampling division input attenuation
ns Vdiv
Current 20 0,5 10:10
Voltage 20 1,0 20:5
Notes:

Al1431G
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Long-duration current impulse withstand test.
Voltage correction factor and energy calculations
Date: June 25, 2007
[ U KU, KU, Uy U,
Sample ’e
P [1] [2] B3] [4] [5]
No. kv kv kv
LDl 6,65 6,949 5,559
LD2 6,65 1,045 0,836 6,949 5,559
1L.D3 6,61 6,907 5,526
[1] Upes : measured reference voltage
[21 KU, : maximum guaranteed factor for caleulation of Ur
[31KU, : maximum guaranteed factor for caleulation of Uc
414! : corrected rated voltage [4] = [1] x [2]
[s1u : corrected continuous operating voliage [5] = [1] x [3]
Sample U’ U Ules T VA W w
No. kv kv ps Q kJ | i4Y
LDl 6,949 22,237 34,050 7,227 1,040
LD2 6,949 22,237 11,88 2000 34,050 7,227 1,040 ( ‘
LD3 6,907 22,102 33,844 7,168 1,038 |
Ubes : switching impulse residual voltage
U,, T,Z : see table 5 of IEC 60099-4 at clause 8.4.2

W

:ZUIeSX(UL'Ur%)x (T/Z)
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Long-duration current impulse withstand test.
Test circuit:  A0017
Date:  July 25, 2007
Sample Tmpulse Charging voltage Oseillogram Peak current Residual voltage Energy
U, I Uses E
No. No. kv No. A kv k)
1 51,5 319 12,34 8,88
2 52,0 326 12,44 8,98
3 52,5 10 325 12,40 9,06
4 52,5 329 12,38 9,10
5 52,5 326 12,47 9,12
6 52,5 327 12,48 9,17
7 52,5 327 12,35 9,11
8 52,5 326 12,38 9,10
LD1 9 52,5 13 327 12,51 9,18
10 52,5 327 12,35 9,12
11 52,5 327 12,46 9,17
12 52,5 326 12,45 9,17
13 52,5 327 12,41 9,17
14 52,5 327 12,45 9,14
15 52,5 328 12,36 9,18
16 52,5 328 12,45 9,12
17 52,5 328 12,42 9,18
18 52,5 16 327 12,46 9,18
Notes:
Measured waveshape \\)
virtual duration virjual total duration
L, T us us f
Yy 2010 2480
LT
C
Oscilloscope settings
sampling division Input Attenuation
us Viiv
Current 500 0,5 10:10
Voltage 500 1,0 10:5 A~
tinued
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Continued
Date: July 25, 2007
Sample Impulse Charging voltage Oscillogram Peak current Residual voltage | Energy
U, I Upe E
No. No. kv No. A kv kJ
1 52,0 323 12,40 8,98
2 52,5 325 12,44 9,01
3 52,5 il 326 12,43 0,11
4 52,5 327 12,55 9,10
5 52,5 323 12,40 9,18
6 52,5 328 12,40 9,19
7 52,5 328 12,36 9,11 {
8 52,5 327 12,48 9,15
9 52,5 14 327 12,40 9,13
Lb2 10 52,5 327 12,38 9,12
11 52,5 327 12,47 9,13
12 52,5 327 12,49 9,16
13 52,5 328 12,39 9,17
14 52,5 327 12,38 9,16
15 52,5 327 12,41 9,16
16 52,5 327 12,32 9,11
17 52,5 326 12,36 9,14
18 52,5 17 325 12,30 9,12
Notes:
p
Measured waveshape \
virtual duration virtual total duration
ns IS
2010 2480
Oscilloscope settings
sampling division input Attenuation
ps Vi
Current 500 0,5 10:10
Voltage 500 1,0 10:5
T \\\
r— """" - o i Continued
. Sy I
Vi S el
\\/_,..—w-"" IS




Al177IG

473

CES E A7020276
Test Re port Approved Page 15
Continued
Date: July 25, 2007
Sample Tmpulse Charging voltage Oseillogram Peak current | Residual voltage Energy
U, I Ues E
No. No. kV No. A kv kJ
1 52,0 327 12,34 9,60
2 52,5 329 12,30 9,10
3 52,5 12 328 12,37 9,11
4 52,5 328 12,26 9,10
5 52,5 327 12,25 9,08
6 52,5 328 12,26 9,13
7 52,5 328 12,32 9,09
8 52,5 327 12,36 9,10
I.D3 9 52,5 15 328 12,33 9,14
10 52,5 328 12,32 9,12
11 52,5 328 12,31 9,11
12 52,5 328 12,32 9,16
13 52,5 328 12,35 9,10
14 52,5 328 12,30 9,14
15 52,5 328 12,43 9,18
16 52,5 326 12,26 9,02
17 52,5 326 12,30 9,06
18 52,5 18 325 12,33 9,07
Notes:
Measured waveshape N T
Virtual duration virtual total duration
us us
— 2010 2480
Y
(/M(// Oscilloscope seltings
sampling division input Aftenuation
HS Vaiy
Current 500 0,5 10:10
Voltage 500 10 10:5

pgnn & epyrR A
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Long -duration current impulse withstand test,
(check the integrity of the internal parts with an a&ditional shot at ambient temperature)
Test circuit:  A0017
Date: July 25, 2007
Sample Impulse Charging voltage Oscillogram Peak current Residual voltage Energy
Ve I Y, E
No. No. kv No. A kv kJ
LD1 19 52,5 19 327 12,36 9,12
LD2 19 52,5 20 327 12,33 9,11
LD3 19 52,5 21 328 12,27 9,08
Notes:
Measured waveshape
virtual duration virtual total duration
us ’ us
2010 2480
Oscilloscope settings
sampling division input attenuation
LS Vdiv
Current 500 0,5
Voltage 500 10

continued
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C ES E A7020276
Test Re port Approved Page 17
Long-duration current impulse withstand test.
Lightning impulse residual voltage measurement after the test
Test circuit:  A0I20
Date:  August 02, 2007
i Disch
Sample Requested | - Charging Oscillogram Current waveshape \seharge Residual voltage
Current voltage current
No. kv No. I kA kv
LD1 . 30,1 22 10,14 16,05
1LD2 I 30,1 23 8,8/18,8 10,17 15,94
LD3 30,1 24 10,20 15,88
Oscilloscope seftings
sampling division input attenuation
Hs Vi
Current 5 1,0 50:10
Voitage 5 1,0 20:5
Notes:
\

VA
¢ PR
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Approved Page 18

Circuit A0D19

o

|
|

Test object

[ ]
J

=
L

AR,
measuring systems

[
II}

Power frequency supply

RE - programmable supply type LARCET A.C. Power Source 5000 P.S.; CESI no. 23702-32191
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 CESI No.11517/518; attenuation 5:5

OsC - Oscilloscope type SONY TEKTRONIX RTD 710A: CESI No.9090

Voltage measuring system
D - Voltage divider SAGI; CESI No.11120
- Eleciro optical system CESI No,11521/522; attenuation 50:5
OSC - Oscilloscope type SONY TEKTRONIX RTD 710A: CESI No.9090




Test Report CESI et

Approved

Circuit A0120
S Le D
| 1
Nl
Test object , | |
T
—— Cq |
| 7|
RN
sh - =
_:_ | 4 1Y
measuring systems
Impulse generator

No. of stages 1

Ceg 4,98 uF
Le 10 pH
8 - Spark-gap
Voltage measuring system.
D - Voltage divider SAGI; CESI No.13027
- Electro optical system CESINo.11521/522;
OSsC - Oscilloscope type TEKTRONIX TDS 540A; CESINo.13217 (on channel No.2)
Current measuring system
Sh - Current shunt CESI No.6042; R= 2 m€2; peak cumrent= 250 kA

- Electro optical system CESINo.11517/518,;

OSW - Oscilloscope type TEKTRONIX TDS 540A; CESINo.13217 {on channel No. 1)
W/
L

AD1201G
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Test Report CESE A7::j ZZ

Circuit A0i22
S Le D
> < YTV
I
i
Test object | |
LT
Gy |
|77
L]
R
= 1 T
measuring systems
Impulse generator

No. of stages 1

Cg 2,49 pF
Le 100 pH
s - Spark-gap
Voltage measuring system.
D - Voltage divider SAGI; CESI No.11120
- Eleciro optical system CESI No 11521/522
0sC - Oscilloscope type TEKTRONIX TDS 5404; CESI No.13217 (on channel No.2)
Current measuring system
Sh - Current shunt CESI No.6037; R= 20 m&}; peak current= 250 kA
- Electro optical system CESI No 11517/519
08sC - Oscilloscope type TEKTRONIX TDS 540A; CESI No,13217 (on channel No.1)

ADING
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CES E A7020276
Test Report Approved Pago 21
Circuit A0017
L 1 |_ 2 Ln Ln‘ S D
N Y Y Y > <}
|3
| |
Test | |
1 1 1 object | T |
= Cy —=C, = Cq | |
Iyl
]
| T
™ - 1
at the measuring system
Impulse generator
C,...Cyg - capacitors 37,5 nF
Cia -~ capacitors 18,75 pF
Li...Ly; - inductors 666 pH
L - inductor ( 600+500) uH
S: - spark gap
Voltage measuring system,
D - Voltage divider SAGT; CESI No.11120
- Electro optical system CESI No
OsC - Oscilloscope type TEK TRONIX TDS 540A; CESI No.13217 (on channel No.2)
Current measuring system
Sh - Current shunt CESI No.6042; R=2m Q
- Blectro optical system CESI No 11521/11522.
0Ssc - Oscilloscope type TEKTRONIX TDS 540A; CESI No,13217 (on channel No.1)

v/
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Test Report

CESl

Approved

A7020582

Page 1

Client

Tested equipment

Tests carried out

Standards/Specifications

Test date

TYCO Electronics — Shannon ( Treland )

Polymer-housed metal-oxide surge amester section type DA fitted with disconnector

assembled in thermal model

High current operating duty test

IEC 60099-4 — Edition 2.1 (2006-07)

from July 27, 2007

The results reperted in this document relate only to the tested equipment.

Partial reproduction of this document is permitted only with the written permission from CESI.

to August 02, 2007
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Tests witnessed by:

Identification of the ohject: Requested

"The Manufacturer guarantees that the tested object is manufactured according to the submitted drawing, (
CESI checked that this drawing adequately represents in shape and dimensions the essential details and the parts of the tested

object.
This drawing, identified by CESI and numbered A7027909 No. 1, is annexed to this document.

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

‘Fhe measurement uncertainties of the test results reported in this document are the following:

- dielectric tests with impulse voltage : peak voltage: +3%;  time parameters: = 10 %

- dielectric tests with impulse current : peak value: =3 %; time parameters: =10 % ,
- diclectric tests with altemating voltage  : voltage (ems): +3%  time: + 3,5 % (
- dielectric tests with direct voltage :voltage: +3 % time: +3,59% '
- atmospheric conditions rtemperature: £2°C;  pressure: = 0,133 kPa; humidity: + 10 %

The measurement uncertainties are estimated at the level of twice the standard deviation (corresponding, in the case of normal
distribution, to confidence level of about 95%) and have to be considered as maximum values,

Laboratory information

Receipt date of the sample July 16, 2007

Test location CEST - Via Rubattino 54 — Milan
CESI testing team Mr L. Podavitte

Test laboratory P177

Activity code

AL00HIG
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Test object characteristics

type: Polymer-housed metal-oxide surge arrester section fitted with disconnector assembled in thermal model

elecirical characteristics (assigned by the client)

Manufacturer's name TYCO Electronics — Shannon (Ireland )
Type DAl
Nominal discharge current —1,, [kA] 10
Rated voltage — U, [kV] 1,045 x Uref
Continuous operating voltage - U, [kV] 0,836 x Uref
Reference current - I,r [mA] 5,0
Line discharge class 1
Standard rated frequency - [Hz] 50/60
vear of manufacture 2007

NOTE:

The thermal model was supplied by the manufacturer

The verification of the thermal equivalency according to annexe B was carried out by the Client

(see Tyco Electronics document DA Class 1 Surge Arrester Thermal equivalency*; CESI no.A7027911 )

AlLT6IG
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View of the test object

Photono. 1

Polymer-housed metal-oxide surge arrester section fitted with disconnector assembled in thermal model

Al12671G
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Reference standard
IEC 60099-4 (2006-07) — Edition 2.1 — Clause 10.8.5
“ Metal-oxide surge arresters without gaps for a.c, system ©
Test carried out
test carried out number of sample tested

High current operating duty test

3

Test object identification

test object names

identification of test sample (assigned by the CESI)

Polymer —housed surge arrester section

assembled in thermal model fitted with disconnector

OD1-0OD2-0D3
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Test Report CESE A7020582

Test procedure

The test procedure consisted of the following sequence:

a) Measurement of the power frequency reference voltage at the reference current

b) Measurement of the lightning impulse residual voitage at the nominal discharge current
¢) Calculation of the voltage correction factors according to the reference standard

d) Conditioning 1: application of twenty impulses 8/20 ps at the nominal discharge current superimposed to the power
frequency voliage at 1,2 times U, in four groups of five impulses
- interval between impulses of the same group: 50-60 seconds
- interval between groups: 30 minutes
- polarity of the impulses: same as that of the half cycle of power frequency voltage during which it occurred (positive)
- synchronization of the impulses: 60 electrical degrees before the peak of the power frequency.

e) Conditioning 2: application of one high current impulse 4/10 ps at 100 kA
f) Heating in an oven at the temperature of 60 °C till thermal equilibrium

g) Application of a second high current impulse 4/10 ps at 100 kA. A time shorter than 100 ms after the application of the
second high current shot energization at U;* for 10 sec. and then at Us* for 30 min. to verify the thermal stability.

h) Measurement of the lightning impulse residual voltage at nominal discharge current for comparison with initial value with
two impulses at 50 sec to 60 sec. time interval in between

. TEST RESULT

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

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

The oscillographic record of the two last lightning impulse at nominal discharge current did not reveal any sign of internal
discharge.

The thermal stability was achieved

The disconnectors did not operate

The acceptance criteria are fulfilled. The test result is positive

w6 o pUTYHATA

1
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Variation of lightning impulse residual voltage at I,

Sarnn] before test after test Vasiati

ampie discharge current | residual voltage | discharge current [ residual voltage Adation

kA kv kA kV %

OD1 10,03 16,00 9,95 16,25 + 1,50

oD2 10,02 16,09 10,10 16,23 +0,87

OD3 10,02 16,07 10,12 16,15 +0,50

Visual inspection after the test

The visual inspection of the surge arresters samples after the test has revealed no sign of physical damage
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High current operating duty test.
Reference voltage test
Test circuit: ~ AG01%

Date: July 27,2007

Sample No. OD1
Oscillogram voltage current current current power 3rd harmonic amplitude
No. kv +mA -mA MA s w KA
1 6,70 5,11 4,08 1,59 6,62 -

Sample No. OD2
Oscillogram voltage current current Current power 3rd harmenic amplitude
No. kv +mA, -mA mA, W . pHA
2 6,72 4,90 5,13 1,69 7,12 “-

Sample No. OD3
Oscillogram voltage corrent current Current power * 3rd harmonic amplitude
No. '4% +mAg - mA, MA s W PRA
3 6,68 4,94 5,11 1,69 7,00 --

A1168IG
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High current operating duty test.
Lightning impulse residual voltage measurement before the test
Test circuit:  A0120
Date:  July 27, 2007
Requested | Charging , Discharge Residual
S -
ample current voltage Oscillogram Current waveshape current Voltage
No. kv No, ps kA kv
OD1 29,9 4 10,03 16,00
oD2 L. 29,9 5 8,8/19,0 10,02 16,09
OD3 29,9 6 10,02 16,07
N Oscilloscope settings
sampling division Input Attenuation
us Vv
Current 5 1,0 50:10
Voltage 5 0,5 20:5
Notes:
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Voltage correction factor and energy calculations
Date:  July 25, 2007
U, kU, kUc U U, U
Sample *°
P (1] (2] (3] [4] [5] (6]
No. kv kv kv kv
OD1 6,70 7,00 5,60 6,720
oD2 6,72 1,045 0,836 7,02 5,02 6,744
oD3 6,68 6,98 5,58 6,701
[1] Uyt : measured reference voltage
[21 kU, « factor claimbed by the manufacturer for calculation of U/
[3] kUe : fuctor claimbed by the manufacturer for caleulation of U,
419, : corrected rated voltage [4] = [1]%{2] ‘
[0 + corrected continuous operating voltage [5] = [1] % [3]
[e1 U : corrected voltage to be applied during the conditioning [6] = 1,2 x [5]

Al4421G
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High current eperating duty test,
Conditioning: application of twenty 8/20 ps current impulses (first part)
Test circuit;  A0015
Date:  July 27, 2007
Tmp. | Ose. Sa{nple No. ODI Osc. Safnple No. OD2 Ose. Sat.nple No. OD3
charging | peak current Charging | peak current charging | peak current
No. No, kv kA No. kv kA No. kY kA
1 7 38,0 10,0 38,0 10,0 38,0 10,0
2 38,0 10,0 38,0 10,0 38,0 10,0 :
3 38,0 10,0 38,0 10,0 38,0 100
4 38,0 10,0 38,0 10,0 38,0 10,0
5 8 38,0 10,0 9 38,0 10,0 10 38,0 14,0
6 38,0 10,0 38,0 10,0 38,0 10,0
7 38,0 10,0 38,0 10,0 38,0 10,0
8 38,0 10,0 38,0 10,0 38,0 10,0
9 38,0 10,0 38,0 10,0 38,0 10,0
10 n.r. 38,0 10,0 12 38,0 10,0 13 38,0 10,0
11 38,0 10,0 38,0 10,0 38,0 10,0
12 38,0 10,0 38,0 10,0 38,0 10,0
13 38,0 10,0 38,0 10,0 38,0 10,0
14 38,0 10,0 38,0 10,0 38,0 10,0
15 38,0 10,0 38,0 10,0 38,0 10,0
16 38,0 10,0 38,0 10,0 38,0 10,0
17 38,0 10,0 38,0 10,0 38,0 10,0
18 38,0 10,0 38,0 10,0 38,0 10,0
19 38,0 10,0 38,0 10,0 38,0 10,0
20 14 38,0 10,0 15 38,0 10,0 16 38,0 10,0
{
Fower frequency voltage applied to the test sample | Sample No. OD1 Sample No. OD2 Sample No. OD3
during current impulse applications [kV] 6,720 6,744 6,701
|
Oscilloscope settings
sampling division Input attenuation
ms Vv
Current 10 1,0 50:10
Voltage 10 1,0 20:5
Notes:
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Test Report

High current operating duty test.

Conditioning: Application of the first impulse 100 kA 4/10 pis high current impulses (second part)

Test circuit:  A0121

Date:  July 30, 2007

Charging Dischar : current :

. ce Residval Opposite
Sample | Impulse voltage Oscillogram curtent Voltage Energy waveshape polarity
No. No. kv No. kA kv kJ us %

OD1 1 76,3 x2 17 96,2 34,0 15,1
0OD2 1 763x2 18 96,5 35,0 15,3 4,5/9,8 8.4
0OD3 1 76,3x2 19 97,5 35,0 15,6
Oscilloscope settings
sampling division input attenuation
Ms Vdiv
Voltage . 2 1,0 50:5
Current 2 1,0 300:10
Notes:

y/a

Al1S3IG
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High current impulse operating duty test.

Application of the second high current impulse, of the rated voltage U,' and evaluation of thermal stability

Test circuit:  A0123 - A0020 - A0131
Sample No.:  OD1
Preheating temperafure: 61 °C
Date:  July 31, 2007
Second high current impulse application (
' Oscillogram Charging voltage Residual voltage Discharge current Energy Current waveshape
No. kv kv kA kI us
20 76,3x2 33,0 100,0 17,0 4,5/9,8
U, voltage application
Oscillogram Time Voltage Current Current Power
No. s kv +mA, -mA, W
21 0 61,0 78,0 -
2 10 700 25,0 38,0 |
U’ voltage application (
Oscillogram Time Voltage Current Current Power
No. min kv + mAe - mA, A\
23 0 2,31 2,44 4,10
5 2,13 2,25 2,18
10 2,00 2,03 2,07
24 15 5,60 1,96 2,00 1,83
20 1,94 1,98 1,70
25 1,91 1,95 1,68
25 30 1,89 1,91 1,65

continued
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continued

Sample No.: 0OD2
Preheating temperature: 61 °C
Date:  July 31, 2007

Second high current impulse application

Oscillogram Charging voltage Residual voltage Discharge current Energy Current
No. kv kv kA kI s
26 76,3 %2 33,0 100,0 17,0 4,5/9,8

U, voltage application

Oscillogram Time Voltage Current Current Power
No. s kv +mA,, -mA,, W
27 0 37,0 49,0 -
28 10 7.02 24,0 37,0 o

U,' voltage application

Oscillogram Time Voltage Current . Current Power
No. min kv + mAgy -mA, W
29 0 2,18 2,19 3,10
5 2,00 2,09 2,02
10 1,94 2,01 1,74
30 15 5,60 1,92 1,99 1,65
20 1,90 1,97 1,56
25 1,89 1,96 1,53
31 30 1,90 1,95 _ 1,51
AN

continyred

All1SSIG
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confinued
Sample No:  OD3
Preheating temperature: 61 °C
Date:  July 31, 2007
Second high current impulse application
p
Oscillogram Charging voltage Residual voltage Discharge current Energy Current  \
No.. kv kv kA kJ ps
32 76,0x2 32,5 100,0 14,8 4,5/9,8
U, voltage application
Oscillogram Time Voltage Current Current Power
No., 8 kv +mA,, -mA,, W
33 0 —-
698 58,0 74,0
34 10 15,0 27,0 - |
U’ voltage application
Oscillogram Time Voliage Current Current Power (
No. min kV +mA, -mA,, W
35 0 2,10 2,10 2,89
5 2,00 2,06 1,95
10 1,96 1,98 1,89
36 15 5,58 1,95 1,97 1,84
20 1,94 1,96 1,80
25 1,93 1,95 1,78
37 30 1,91 1,94 1,69 |
/ /ﬂﬁ_—‘“ﬁﬁﬁ“j\?
s A0 A
iy - '.V‘/ - .
‘ '}/ /\ continued
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High current impulse operating duty test.
Lightning impulse residual voltage measurement after the test
Test circuit:  A0120
Date:  August 02, 2007
ted | Chargi Dj
Sample Requeste Arging Oscillogram Current waveshape ischarge Residual voltage
current voltage current
No. kv No. ps kA kV
oDI 29,9 38 9,90 16,14
30,1 39 9,95 16,25
30,2 40 10,10 16,18
O n ; ,8/19, ; -
2 ! 30,2 41 8,819,0 10,10 16,23
oD3 30,2 42 10,20 16,12
30,1 43 10,12 16,15
Oscilloscope settings
sampling division input attenuation
s Vi
Current 5 0,5 50:5
Voltage 5 1,0 20:5
Notes:

/2

Al12451G
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Circuit A0019
D
1
_ I 7|
RE T | |
Test object ’ |
|1
RN
| L
PC Re” #
L—j—1
? 4;'—' 1Y Tt

measuring systems

Power frequency supply

RE - programmable supply type LARCET A.C. Power Source 5000 P.S.; CESIno. 23702-32191

PC - personal computer

T - voltage transformer type SPECIALTRASFO; power 30 kVA; voltage 200 V/15-30 kV

Current measuring system

R - Current shunt CESIN°,31120; R=941,4 Q (

- Electro optical system CESI N°.--; attenuation 5:5
OSC - Oscilloscope type SONY TEKTRONIX RTD 7 10; CESIN®. 6318

Voltage measuring system
D - Voltage divider SAGI, CESI N°.11120

- Electro optical system CESI N°.11520/11524; attenuation 5:5
OSC - Oscilloscope type SONY TEKTRONIX RTD 710; CESIN®.6318

ADCI9IG
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Circuit A0120
S Le D
> < IYTY YL
|1
| I
Test object ] ]
| |
T Cy |
| |
1 |
| l
Sh = iy
=) Y iR
measuring systems
Impulse generator

No. of stages 1

Cg 4,98 uF
Le 10 pH
S -« Spark-gap
Voltage measuring system,
D - Voltage divider SAGI; CESI No.11120
- Electro optical system CESI No. 11521/522
0SsC - Oscilloscope type TEKTRONIX TDS 540A; CESI No.13217 (on channel No.2)
Current measuring system
Sh - Current shunt CESI No.6042; R= 2 n{); peak current= 250 kA
- Electro optical system CESINo, 11517/518
OSsC - Oscilloscope type TEKTRONIX TDS 540A; CESI No.13217 (on channel No.1)

Y

AQ1201G
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Circuit A0122
S Le . D
—> <] YV

I
|7 |
Test object I f
LT
— ¢y |
Il
L
| T |
Sh - |

il

- \ 1Y

measuring systems

Impulse generator

No. of stages 1

Cg 4,98 uF
Le 100 pH
S - Spark-gap
Voltage measuring system,
D - Voltage divider SAGT; CESI No.11120
- Electro optical system CESI No,11521/522; attenuation 5:5

0sC - Oscilloscope type TEKTRONIX TDS 540A: CESI No.13217 (on channel No.2)
Current measuring system
Sh - Current shunt CESI No.6042; R= 2 m; peak current= 250 kA

_ - Electro optical system CESI No.11517/518; attenuation 5:5
0sC ~ Oscilloscope type TEKTRONIX TS 540A; CESI No.13217 (on channel No.1)

AD4IG
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Circuit AD015
B
S I— [+ :’ _________________ a L D
_bq_m__t_p. G <P <G + ST
bmm oo i —
I |
Test object | | | |
. [T
Gy } | RE
b !
b
Sh |£ |
[
|
measuring systems
Impulse generator
No, of stages: 1
C, - Capacitor 2,49 p¥
L - Inductance of the circuit
L, - Inductor 10 uH
S - Spark gap
One resistor block has been added
Power frequency supply
RE - Regulator type specicialtrasfo; power 20 KV A; voltage 380 V/220 V
T - Transformer type Pivi; power 30 kVA; voltage 220 V/ 15 kV
B - Blocking gap
Current measuring system
Sh, - Current shunt CESI No.6042; R=10,002 Q
- Blectro optical system CESI No.11517/11518; attenuation 20:5
0OsC - Osciltoscope type Tektonix 540A; CESINo.13217 (on channel No.1)
Voltage measuring system \\
D - Voltage divider SAGI ; CESI No.1120; k= 1010
- Electro optical system CESI No.11520/11521; attenuation 50:5
QsC - Oscilloscope type Tektonix 540A; CESINo.13217 (on channe! No.2)

)

BAG € DI
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Circuit A0121
S D
> <
)1
L |
Test object [ I
LT
o |
Emll
NN
| T 1
Sh [ -
1
- { 2
medasuring systems
Impulse generator
No. of stages 2
Ce 3,32 uF
8 - Spark-gap

Three blocks in series have been added
Voltage measuring system.

D - Voltage divider SAGI; CESI No.11120
) - Electro optical systern CESI No11517/518
osC - Oscilloscope type TEKTRONIX TDS 540A; CESI No.13217 (on channel No.2)
Current measuring systen:
Sh - Current shunt CESI No.6042; R=2 m&; peak current= 250 kA
- Electro optical system CESI No11521/522
OS8C - Oscilloscope type TEKTRONIX TDS 540A; CESI No.13217 (on channel No.1)

T ;”ll","",""}i,’r,“‘,
S ARSI
[SLr) -
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Circuit A0123

> < —O

— Gy to circuit A0D20

Impulse generator circuit

No. of stages 2
Cg 3,32 ul

S - spark-gap

vz

A01231G
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Circuit A0020

measuring sysiem

[ 1 Sh2

) ' power—frequency
impulse generdtor Test object gircuit AQ130 or
circuit AD123 or circuit A0131

circuit AQ124

Shi

J Iy
measuring syatem

Impulse generator circuit A0124
1 » Circuit-breaker

Impulsive current measuring system
Sh, - Current shunt CESINo0.6039; R=20 m Q
- Electro optical system CESE No.11517/518; attenuation 5:5
0S8, - Oscilloscope type TEKTRONIX TDS 540A; CESI No.13217 (on channel No.1)

Power frequency circuit AG130

Voltage measuring system,
D - Voltage divider SAGI; CESINo.11120
- Electro optical system CESI No.8009/8015; attenuation 50:3
08C; - Oscilloscope type TEKTRONIX TDS 540A; CESI No.13217 (on channel No.2)
08C, - Oscilloscope type SONY TEKTRONIX RTD 710A; CESINo0.9090 (on channel No.2)

Power frequency current measuring system
Sh, (TOV) - Current shunt CESI R= 500 Q - Electro optical system CESI No.8011/8017

1

/:Fi //-V;’.'.'."'--.v‘ .
0SC; - Oscilloscope type TEK ; ONIETDS 74A3CESI No.13937 (on channel No.1)
Q.*j,,,,--.,._‘_\l: Y
-_“__,__,_——"—.rﬂ_m___"____} 5 f < .‘.A
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Circuit A0131

oo\

T -
from 380Vac
) to circult AG0Z20 power supply
?
) g

Power-frequancy circuit

from 38)Vac power supply

Ry single-phase voltage regulator CORMES; power 20 kVA; voltage 380/0 -+ 220 Vac
: Rs single-phase voltage regulator CORMES; power 10 kVA; voltage 380/0 + 220 Vac
( Ty voltage transformer type SPECIALTRASFO; power 30 kVA; voltage 200-400 V/15-30 kV
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Client TYCO ELECTRONICS
Shannon — IRELAND

Tested eguipment Polymer housed metal-oxide surge arresters

Tests carried out Short circuit tests

Standards/Specifications TEC 60099-4 (2006-07)

Test date from June 25, 2007 te June 26, 2007

The resulis reported in this document relate only to the tested equipment,
Partial reproduction of this document is permitted only with the written permission from CESI
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Issue date November 13, 2007
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Approved

Tests witnessed by

Mr. Tim Smith Tyco Electronics

Identification of the ohject Effected.

The Manufacturer guarantees that the tested object is manufactured according to the submitted drawing,

CESI checked that this drawing adequately represents in shape and dimensions the essential details and the parts of the tested
object.

This drawing identified by CESI and numbered A7029970 No.1 is annexed to this document.

Only for laboratory requirement, in order to reproduce the test conditions, all the Iaboratory data are contained in the
document marked; A7017386

The measurement uncertainties of the test resulis reported in the document are the following:

voltage: +59% ; current: +5% ; time: +5% ; temperature: + 2 °C
The measurement uncertainties are estimated at the level of twice the standard deviation (corresponding, in the case of
normal distribution, to a confidence level of about 95 %) and have to be considered as maximn values.

Receipt date of the sample June 25, 2007
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C ES E A7029908
Test Re port Approved Page 4
Rated characteristics of the tested object assigned by the Client
Metal-oxide surge arrester )
Manufacturer Tyco Electronics
Type DAL
Drawing DA1-39G-NONONO
Rated voltage (Ur) 39kV
Maximum continuous operating voltage (Uc) 31,2kV
Rated frequency 50/60 Hz
Nominal discharge current {8/20 ys impulse shape) 10kA
Line discharge class 1

Pressure relief class

current
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D8058 - Test arrangement

1 Il
8 X ®
T T

G
i / )
e
1: Surge amrester Al 0m
2 : Flexible conductor B:04m
3: Flexible conductor C:1,8m
4: Support D: 1,6m
5 Squared enclosure

The arrester to be tested was installed on a support at 1,6 m to ground in the middle of a squared enclosure of 1,8 m each side.
The live side of the supply was connected to the upper end of the arrester while the returiycircuit, earthed, was connéetyd to
the lower end. The earth conductor was directed to the opposite direction as the incominglive conductor

D8OS8IG
583
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Test circuit D0046

Test object

Supply  Ue

=

Symbols used in this diagram are the same as those on the oscillograns,
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Tyco Electronics

Test Report

Bowthorpe EMP

Type DA1

PPR Number PPR-2281

Test Test of the bending moment
Specification [EC 60099-4 (2006-07) Ed. 2.1

Test Information:

Laboratory CESI
Date 26/11/2007
External Test Ref A7031450

Report Prepared by M. Gregori

Test Verified by A. Sironi
Test Approved by V. Scarioni
Tyco Approvals:

R&D Manéger

. Ha ocHoBaHue un. 2
Brendan Normoyle Sign  or33ng

Date

28/11/2007

Product Ménager ‘

Brian McGowan Sign
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For further Information contact:
Tyco Electronics Energy Division
Bay 100-109

Shannon Industrial Estate

Co. Clare, Ireland

Tel:+ 353-61-472885 -
Fax: + 353-61-472676 Vs l
Emall: mvsurgearresters@tycoelectronics.com
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Test Report CESE o

Approved Page |
Client Tyco Electronics Energy Division — Shanson (Ireland )
Tested equipment Polymer-housed metal-oxide surge arrester type DA1
Tests carried out Test of the bending moment
g
&
&
g Standards/Specifications 1EC 60099-4 (2006-07)
<o
=
e
P
g8
g
é Test date from September 07, 2007 to October 17, 2007
A

The results reported in this document relate only to the tested equipment.
Partial reproduction of this document is permitted only with the written permission from CESL

No. of pages - Ale af macas annawvard i1
Issue date Ha ocHoBaHue un. 2
ot 33J14
Prepared
Verifted
Approved
J
CES! Via R, Rubattino 54 Capitale sociaTe ‘SQ,QGQEurO\\ Registro Imprese di Mildno
Centro Eletirotecnico 20134 Milano - ltalia interamente '\ Sezmne Ordlna a
?enmemale ltatiano Telefono +39 022125.1 odi . R
Giacinto Motta spa Fax +39 0221255440 a ITOOTQBSBO‘I 50

hitp:fheneny. cesiit
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Test Report CES E AT031450

Approved Page 2

Tests witnessed by:——-

Identification of the object: Requested

The Manufacturer guarantees that the tested object is manufactured according to the submitted drawing,

CESI checked that this drawing adequately represents in shape and dimensions the essential details and the parts of the tested
object,

This drawing, identified by CESI and numbered A7028193 No, 1, is annexed to this document,

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

- dielectric tests with impulse voltage : peak voltage: £3 %; fime parameters: 10 %
- dielectric tests with impulse current :peak value: £3 %; time parameters: + 10 %

- dielectric tests with altemating voltage : voltage (rms): +3 %

dielectric tests with direct voltage tvoltage: £3 %

The measurement uncertainties are estimated at the level of twice the standard deviation {corresponding, in the case of normal
distribution, to confidence level of about 95%) and have to be considered as maximum values

Laboratory information

Receipt date of the sample August 28, 2007

Test location CESI - Via Rubattino 54 — Milan
CESI testing team Mr L. Podavitte

Test laboratory P177

Activity code 80090B
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CESI

Test Report

AT7031450

Approved Page 4

Rated characteristics of the tested object assigned by the Client

Polymer housed Metal-oxide surge arrester

Manufactorer Tyco Electronics - Shannon (Ireland)
Year of manufacture 2007
type DAl
Electrical charyacteristics

Nominal discharge current (I, ) 10kA
Rated voltage (U,) 39kV
Continuous operating voltage (U,) 312kV
Rated frequency 50/60 Hz.
Mechanical characteristics \
dynamic cantilever (Nxm) 350
Geometrical characteristics

Height 347 mm
Number of sheds n® 12
Shed diameter 104 mm
Core diameter 50 mm
Other characteristics

Housing material

___Silicone

Name and signature of Client's witness:
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Photono. [
Photograph of the test object
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AT031450

Approved Page 6

Reference Standard

IEC 60099-4 (2006-07): “Metal-oxide surge arrester without gaps for a.c. system”, clause 10.8.9

Test carried out and identification of the test objects

Test carried out

Number of test objects

Test object identification

initial measorements

Bending application

water immersion test

verification tests

Bl
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Test procedure
The test procedure consisted of the following sequence:

a) Initial verifications
- measurement of the power losses at a test voltage in the range 6,8%Uc to Ue
- partial discharge test
- measurements of the residual voltage test at the nominal discharge current

b) Bending foad application
- the bending load was increased to the test load within 30 sec to 90 sec and maintained at the test load of 350 Nm for 90 sec.

the specified bending moment was obtained by applying a force of 970 N with a 365 mm amm
- the bending load was released smoothly and the residual deflection was recorded

¢) Water immersion
- the sample was kept for 42 hours in boiling deionized water with 1 kg/m® of NaCl

d) Final verifications (same as initial verifications)

- measurement of the power losses at a test voltage in the range 0,8*Uc to Uc
- partial discharge test
- measurements of the residual voltage test at the nominal discharge current

TEST RESULT AND EVALUATION

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

The force-deflection curve shows no significant discontinuity or residual deflection after load release

The variation of the power losses measured before and after the test was less than 20%.

The variation of the residual voltage measured before and after the test was less than 5% and the relevant oscillogram reveals
no sign of breakdown.

The partial discharges measured before and after the test were below the specified limit of 10 pC

The acceptance criteria are fulfilled. The test result is positive

A1530IG
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CESI
Test Report Approved Page §
Summary of test resuits
Electrical measurement
Variation of watt losses at 0,8xU,
before test after test .
sample variation
voltage power voltage power
kv W kv W %
Bl 25,12 0,650 25,12 0,664 + 2,15

The variation of the watt losses before and afier test was less than 20% (maximum allowed variation according to reference

standard is 20%).

Variation of lightning impulse residual voltage at I,

before test after test ..
sample discharge current | residual voltage | discharge current | residual voliage variation
kA kv kA kv %
Bl 10,10 112,08 10,20 112,48 + 0,36

The variation of the lightning impulse residual volta

according to reference standard is 5%).

The measured partial discharges level was less than 1 pC {background noise) before and after the test

ge before and after test was less than 5% (maximum allowed variation
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Tests of the bending moment

Tnitial measurement of watt losses

Test circuit:. A0019

Date:  September 05, 2007

Sample No. MI3
oscillogram voltage current cutrent current power 3rd harmonic amplitude
No. kV +mA, - mA, mA W LA
01 25,12 0,503 0,386 0,383 0,650 ---

Ml

All68IG
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A7031450

Test Report CES ! Approved Page 11
Test of the bending moment
Lightning impulse residual voltage measurement before the test
Test circuit:  A0I20
Date: September 05, 2007
R Chargi Disch
Sample equested AIBIg Oscillogram Current ISCRATES | pesidual voltage
current voltage waveshape current
No. kv Hs kA kv
Ml I, 95,8x5 7,1 /18,0 10,10 112,08
Oscilloscope settings
sampling division input attenuation
Hs Vdiv
Current 5 0,5 50:10
| Voltage 5 1,0
Notes:
%\
A11461G
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Photono, 2
Test setting for bending application

Al2651G
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Approved

Bending application
Test date: October 12, 2007

The test sample was mounted in upright position, The specified load (corresponding to the specified bending moment of 350
Nxm) was applied perpendicular to the axis to the free end of the surge arrester. The load was increased at constant speed,
maintained at the specified value for about 90 seconds and then decreased to zero,

A view of the test arrangement is shown in the photos pages no.12,

The curves of the foad-deflection versus time and the load versus deflection are shown on page 14,

Water immersion test
Test date: from October 13 to October 17, 2007

The sample has been immersed in a vessel, in boiling deionized water with 1 kg/m® of NaCl, for 42 hours, At the end the
sample remained in the vessel until the water cooled to 50 °C and maintained at this temperature in the vessel until
verification tests.
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Test Report

[_ Unit TYCO class 1
1200,0
1000,0
$ 8§00,0 -
o
§ 600,0
400,0 A
200,0 Time (s)
0,0 T T T !
0 50 100 150 200 250

Unit TYCO class 1

10,0

Displacement (mm)

10 Time (s)

0,0 T T T T
0 50 100 150 200 250

[ Unit TYCO class 1
1200,0

1000,0 -
800,0 -

600,0

Load (\)

40,0

200,0
Displacement (mny)
0,0 'I T T T T
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CES E A7031450
Test Report Approved Page 15
Test of the bending moment
Final measurement of watt losses
Test circuit:  A0019
Date:  October 17, 2007
Sample No, Bl
oscillogram voltage current current current power 3rd harmonic amplitude
No. kv +imA, -mA,, mMA, . W pA
06 25,12 0,427 0,506 0,333 0,664 -
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Test of the bending moment
Lightning impulse residual voltage measurement after the test
Test circuit:  A0120
Date: October 17, 2007
R Chargi Discl
Sample equested AIEINg Oscillogram Current waveshape ISOHATES | Residual voltage
current voltage current
No. kv No. ps kA kV
MI I, 95,8x5 10 7,1 /18,0 10,20 112,48
Oscilloscope settings
sampling division input attenuation
Hs Viiy
Current 5 0,5 50:10
Voltage S 1,0 100:5
Notes:
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Circuit A0019

-
|

RE : T
Test object

R
PC o -
L_j—1
— — 1 1B
measurifig systems
Power frequency supply
RE - programmable supply type LARCET A.C. Power Source 5000 P.S.; CESI no. 23702-32191
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 CESI No.11521/522; attenuation 5:5

OSC - Oscilloscope type SONY TEKTRONIX RTD 710A; CESI No.9090

Voltage measuring system
D - Voltage divider SAGI;, CESI No,11120
- Electro optical system CESI No.11517/518; attenuation 5:5
OsC - Oscilloscope type SONY TEK TRONIX RTD 710A; CESI No.9090
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Cireuit A0120
S Le D
> <J— YY)
|1
7 |
Test object l |
[T
o |
7
]| ]
Sh L]
= VY
measuring systems
Impulse generator

No. of stages 5/
Cg 250 pF
Le 140 pH

Voltage measuring system.
D - Voltage divider P&V; CESI No.6700
- Electro optical system CESI No.11521/522
OSC - Oscilloscope type TEKTRONIX TDS 540A; CESINo.13217 (on channel No.2)
Current measuring system
Sh - Current shunt CESI No.6042; R=2 m{}; peak current= 250 kA
- Electro optical system CESINe11517/518
0sC - Oscilloscope type TEKTRONIX TDS 540A; CESI No.13217 (on channe! No.1)
A01201G
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Circuit A0012

N 0 ——
A |
[ v i
] V,‘, ; ’ E !"Ha' Tost Ub]W't WQCW
] =
T !
| —_——
@ % 1. L g n_l'-
ca -

Ry
T
N
™ &F % =
Vi

1

Power frequency test circuit

R - regulator type CORMES; power 66 kVA; voltage 380 VA0-0,22 kV
TA - current fransformer CGS; ratio 150/5 A/300/5 A

1 - ampetemeter

TV, - voltage transformer CGS; ratio 220-440 V/100 V

Vi - voltmeter direct reading TSE

RE ~ (not used)

T - booster transformer PIVI; power 250 kVA; voltage 200-400V/250 kV
D - {not used)

V3 - {not used)

TV, - voltage transformer type PIVI; ratio 25000 V/100 V

Va - voltmeter CESINo.6393

AD012IG



A0022IG

635
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Circuit A0022
Partial discharges measurement
Direct circnit - Scheme 1a
O
:. _ Sk
F)
Test object _ —
L RS
0SC

- calibrator CESI; CESI No, 346

- coupling capacitor 0,3 nF

- coupling impedance

- partial discharge detector HAEFELY TRENCH type TE 571; CESI No. 13281
0OSC - (not used)

o
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UARFELY TRENCH TETTEX PD-DETECTOR

Info: 1 gtart date: 00.00.00
Measurement name: gtart time: 00:00

Comment
1st PD Range: 10 pC ond PD Range: Not applied
Hoise Suppression: 5 % Lockouk Time: 7.3 used

Test Measuring Time: 15 & voliage Range: 50 kv

Remarks:

| Savecahhratmnand Exil . n

‘ERe Exil PD-Cilibratinn

CESI  A70314500scillogram 1. 2
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HAEFELY TRENCH TETTEX

Info: 1
Measurement name-
Comment :

1st PD Range: 100 pC
Noise Suppression: 5 &
Test Measuring Time: 15 g

Remarke:

PD-DETECTOR

Start date: 0¢,00.00
Start time: 06:00

2nd PD Range: Not applied
Lockout Time: 7.5 usac
Voltage Range: 40 kv
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*= Tyco Electronics Bowthorpe EMP

Test Report

Type DA1

PPR Number PPR-2282

Test Moisture ingress test
Specification [EC 60099-4 (2006-07) Ed. 2.1

Test Information:

Laboratory CESI
Date 26/11/2007
External Test Ref A7031384

Report Prepared by M. Gregori

Test Verified by A. Sironi
Test Approved by V. Scarioni

Tyco Approvals:

E&D Mah'aéer o . o

Ha ocHoBaHue un. 2

Brendan Normoyle Signal o7 33m0 Date 28/11/2007

Prod ucthanager

Brian McGowan Signa Date 28/11/2007

e D ———— . e e 5 g e Y A e T 8 =

For further information contact:

Tyco Electronics Energy Division

Bay 100-109

Shannon Industrial Estate

Co. Clare, Ireland

Tel:+ 353-61-472885

Fax;: + 353-61-472676 R

Email: mvsurgearresters@tycoelectroni geom 7T \\
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Client

Tested equipment

Tests carried ont

Standards/Specifications

Test date

Tyco Electronics Energy Division — Skannon (Ireland )

Polymer-housed metal-oxide surge arrester type DA1

Moisture ingress test

1EC 60099-4 (2006-07)

from September 07, 2007 to October 17, 2007

The resuits reported in this document relate only to the tested equipment.

Partial reproduction of this document is permitted enly with the written permission from CESL

y “n

YA
No. of pages
Ha ocHoBaHue un. 2
ot 33114
Issue date
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Tests witnessed by:—---

Identiffcation of the object: Requested

The Manufacturer guarantees that the tested object is manufactured according to the subinitted drawing.

CESI checked that this drawing adequately represents in shape and dimensions the essential details and the parts of the tested
object.

This drawing, identified by CESI and numbered A7028193 No. 1, is annexed to this document,

AT

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

- dielectric tests with impulse voltage : peak voltage: +3 %; time parameters: £ 10 %

- dielectric tests with impulse current : peak value; =3 %; time parameters: + 10 %

- dielectric tests with alternating voltage : voltage (rms); 3 % (
dielectric tests with direct voltage :voltage: £3 %

‘The measurement uncertainties are estimated at the level of twice the standard deviation (corresponding, in the case of normal
distribution, to confidence level of about 95%) and have to be considered as maximum values

Eaboratory information

Receipt date of the sample August 28, 2007

Test locatiuﬁ CESI — Via Rubattino 54 — Milan
CESI testing team . Mr L. Podavitte

Test laboratory P177

Activity code 80090B
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Rated characteristics of the tested object assigned by the Client

Polymer housed Metal-oxide surge arrester

Manufacturer ‘Tyco Electronics - Shannon (Ireland)
Year of manufacture 2007
type DAl
Electrical characteristics
Nominal discharge current (T, ) 10kA .
Rated voltage (U)) 9kV
Continuous operating voltage (U,) 31,2kV
Rated frequency 50/60 Hz
(
Mechanical characteristics )
terminal torque {Nxm) 50
static cantilever (Nxm) 350 (corresponding to a load of 1010 N applied to the ﬁtting)‘
Geometrical characteristics
Height 347 mun
Number of sheds n® 12
Shed diameter 104 mm
Core diameter 50 mm

Other characteristics

Housing material

Name and signature of Client's witness:
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Test Report

Photograph of the test object
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Reference Standard

IEC 60099-4 (2006-07); “Metal-oxide surge arrester without gaps for a.c. system”, clause 10.8.13

Test carried out and identification of the test objects

Test carried out Number of test objects Test object identification

initial measurements

mechanical preconditioning

; ; 1 MI
wafer immersion test

verification tests
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Test procedure

The test procedure consisted of the following sequence:

a) Initial verifications
- measurement of the power losses at a test voltage in the range 0,8%Ue to Uc
- partial discharge test
- measurements of the residual vollage test at the nominal discharge cutrent

b) Terminal torque preconditioning
The terminal torque specified by the manufacturer was applied for 30 sec

¢) Thermomechanical preconditioning
The test sample was submitted to two 48 hours thermal cycles as shown in fig. 6 of the reference standard while
mechanically stressed at the maximum continuous cantilever (bending) load specified by the manufacturer equal to 350 Nm
The Joad direction was changed every 24 hours according to fig. 7 of the reference standard

d) Water immersion
The test sample was kept for 42 hours in boiling defonized water with 1 kg/m’ of NaCl

d) Final verifications {same as initial verifications)
- measurement of the power losses at a test voltage in the range 0,8*Uc to Uc
- partial discharge fest .
- measurements of the residual voltage test at the nominal discharge current

Test result and evaluation

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

The variation of the power losses measured before and after the test was less than 20%.

The variation of the residual voltage measured before and afier the test was less than 5% and the relevant oscillogram reveals
no sign of breakdown.

The partial discharges measured before and afier the test were below the specified limit of 10 pC

The acceptance criteria are fulfilled. The test result is positive

2
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Summary of test results
Electrical measurement
Variation of watt losses at 0,8xU,
before test after test ..
sample variation
voltage power voltage power
kv W kv w %
MI 25,06 0,693 25,06 0,820 +18,32

The variation of the watt losses before and after test was less than 20%

standard is 20%),

Variation of lightning impulse residual voltage at I,

(maximum allowed variation according to reference

(

before test after test .
sample discharge current | residual voltage | discharge current | residual voltage varlation
kA kv kA kv %
MI 10,10 1124 10,10 112,8 + 0,36

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

The measured partial discharges level was less than 1 pC (background noise) before and after the test
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Moisture ingress test

Initial measurement of watt losses

Test circuit:  A0019

Date: September 05, 20067

Sample No. MI3
oscillogram voltage current current current power 3rd harmonic amplitude
No. kv +mAg -mA, mA, W A
01 25,06 0,502 0,392 0,321 0,693 -
,"7 T
7
._——'-‘/'_’J’“ ’ i
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Moisture ingress test
Lightning impulse residual voltage measurement before the test
Test cireuit:  A0120
Date:  September 05, 2007
R ted | Chargi , Current Disch .
Sample cdueste alhe Oscillogram tron 1SCNATES | R esidual voltage
current voltage waveshape current
No. kv No. us kA kv
MI I, 958x%x5 S 7,1/18,0 10,10 1124
Oscilloscope settings
sampling division input attenuation
ps Vi
Current 5 0,5 50:10
Voltage 5 1,0 ---
Notes:

Al146IG
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Preconditioning tests
Terminal torque preconditioning
Test date: October 8, 2007
The terminal torque at the value, specified by the manufacturer (50 Nxm), has been applied for 30 seconds.
Thermomechanical preconditioning
Test date: from QOctober 8 to October 12, 2007
(,_
. lower upper duration of .
sample applied load temperature cycle load duration
temperature temperature A
application
No, Nxm °C °C h No. degree
350 e +60 24 1 0
350 -25 --- 24 1 180
MI 350 -- +45 24 2 270
350 -40 --- 24 2 90
Thermomechanical preconditioning
70
50 J IR [ R
= 30 ] |
o
£
F o4
@
=%
5 4
[ £y R S
304 |
50
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Test set up for thermomechanical preconditioning

ETEEAE .

Photono. 2

A12651G
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Test Report

Water immersion test
Test date: from October 13 to October 17, 2007

The sample has been immersed in a vessel, in boiling deionized water with 1 kg/m® of NaCl, for 42 hours. At the end the
sample remained in the vessel until the water cooled to 50 °C and maintained at this temperature in the vessel until
verification tests.
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Moisture ingress test
Final measurement of watt losses
Test circuit:  A0C19
Date: October 17, 2007
Sample No. MI3 )
oscillogram voltage current current current power 3rd harmonic amplitude
No. kY +mA, -mA, mA_ . W HA
06 25,06 0,429 0,509 0,331 0,820 ----
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Moisture ingress test
Lightning impulse residual voltage measurement after the test
Test circuit:  A0120
Date: October 17, 2007
R Chargi isct
Sample cquested ABING Oscillogram Current waveshape Discharge Residual voltage
current voltage current
No. kv No. Hs kA kv
MI I, 95.8x 5 10 7,1 /18,0 10,10 112,80
Oscilloscope settings
sampling division input attenuation
s Viiv
Current 3 0,5 50:10
Voltage 5 1,0 100:5
Notes:

A §

B AN
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Circuit A0019
D
=1
RE T | |
Test Object ‘ T I
R T
PC . — R
|
— = 71 ¥}
| measuring systems
Power frequency supply
RE - programmable supply type LARCET A.C. Power Source 5000 P.S.; CESI nto. 23702-32191
PC - personal computer
T - voltage fransformer type SPECIALTRASFOQ; power 30 KVA; voltage 200 V/15-30kV

Current measuring system
R- - Current shunt CESINo.31120; R=941,4 2
- Electro optical system CESI No.11521/522; attenuation 5:5

0sC - Oscilloscope type SONY TEKTRONIX RTD 710A; CESI No.9090

Voltage measuring system
D - Voltage divider SAGI; CESI No.11120
- Electro optical system CESI No.11517/518; attenuation 5:5

osC - Oscilloscope type SONY TEKTRONIX RTD 710A; CESI No.9090
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Circuit A0120
S Le D
f> <] Y TY L

i
||
Test object ]
| T
T Gy l
Eml
] ]
S ay

- Y Yy
measuring systems

Impulse generator

No. of stages 2 //4-\
S
Ceg 3,32 0L~ Z AL

Le 18 pH

S - Spark-gap

Voltage measuring system.

D - Voltage divider SAGI; CESI No.13027
- Electro optical system CESI No.11521/522
O8C - Oscilloscope type TEKTRONIX TDS 540A; CESI No.13217 (on channel No.2)

Current measuring system

Sh - Current shunt CESI No.6042; R=2 mQ; peak current= 250 kA
- Eleciro optical systern CESI Nol11517/518
0sC - Oscilloscope type TEKTRONIX TDS 540A; CESI No.13217 {on channel No.1)

AQ1201G

667
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Circuit A0012
Ry, I
—x . 0 S
1
- —_—
R Vi i Vi Test object
2 b J
T \%; - = L
B ™ RE = = -
E v1 L’
Power frequency test circuit
R - regulator type CORMES; power 66 kVA; voltage 380 V/0-0,22 kV
TA - cwrrent transformer CGS; ratio 150/5 A/300/5 A
1 - ampermeter
TV, - voltage transformer CGS; ratio 220-440 V/100 V
Vi - voltmeter direct reading TSE
RE - (not used)
T - booster transformer PIVI; power 250 kKVA; voltage 200-400V/250 kV
D - (not used)
Vs - {not used)
TV, - voltage transformer type PIVI; ratio 25000 V/100 V
Vy - voltmeter CESI N0.6393 )

AD012IG
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Circuit A0022

Partial discharges measurement
Direct circuit - Scheme 1a

O
O ~ TGy
—
Test object
)
Zm RS
O
O OsC

- calibrator CESI; CESI No. 346

- coupling capacitor 0,3 nF

- coupling impedance

- partial discharge detector HAEFELY TRENCH type TE 571; CESI No. 13281
08sC - {not used) '

BROoT

<;:‘} \j—(:)-- § ‘ a
T _"'.
&N
Sl
s r‘.lr:’..r‘ue-;m--J,'
4. P !
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HAEFELY TREWCH TETTEX PD-DETECTOR

Info: 1 Btart date: 00.00.00
Measurenent name: Start time: 00:00
Comment:

1st PD Range: 10 pC 2nd PD Range: HNot applied
Noise Suppression: 5 % Lockout Time: 7.3 usecd
Test Measuring Time: 15 s Voltage Range: 40 kV

Remarks:

" New' Calibration

" “'Save Calibrafion andExit

7 Esit PDaCatibralinn: - i

ESe

p
CESI  A7031384 sscillogram .;;z
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3l



CESL A7031384 scillogram n, 3




Load New: Sl

Qi PD-DETECTOR:




A7031384 welllogram n. 5
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HAEFELY TRENCH TETTEZX PD-DETECTOR

Info: L Start date: 00.00.00
Measurement name: Start time: 00:00
Comment :

ist PD Range: 100 pC 2nd PD Range: Not applied
Nolse Suppression: 5 % Lockout: Time: 7.5 usec
Tesk Measuring Time: 15 s Voltage Range: 40 KV

Remarks:
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CEST  AT7031384 tscillogram n. 8
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AT031384 seillogram n. 9
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* Tyco Electronics Bowthorpe EMP

Test Report

Type T DA1

PPR Number PPR-2283

Test Weather ageing test
Specification IEC 60099-4 (2006-07) Ed. 2.1

Test Information:

Laboratory EGU
Date 12/11/2007
External Test Ref 7725/A/07

Report Prepared by M. Brosch
Test Approved by V. Skienicka

Tyco Approvals:

A v AT 4 =

R&D Manager
Ha ocHoBaHune un. 2

Brendan Normoyle ot 33117 Date 28/11/2007

Product Manager_

Brian McGowan Date 28/11/2007

R T T Ay T R A e e B

A s T Y . R ]

For further information contact:

Tyco Electronics Energy Division

Bay 100-109

Shannon Industrial Estate

Co. Clare, Ireland

Tel:+ 353-61-472885

Fax: + 353-61-472676 P

Email: mvsurgearresters@tycoeléctronics.com
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E G U - HV Laboratory a.s.
190 11 Praha 9 — Béchovice

CUSTOMER: ORDER No.:
Tyco Electronics PO 2250310469
Shannon Industrial Estate PO 2250310796
100-104 BAY
SHANNON
IRELAND
DATE OF TEST: TEST No.:
from 2007-07-16 till 2007-10-11 T725/07

TEST REPORT

No.: 7725/A/07

TEST OBJECT: Composite metal oxide surge arresters

TYPE SPECIFICATION: DA Class 1 Surge Arrester

MANUFACTURER: Tyco Electronics

TEST STANDARD: TEC60099-4:2006-07 Bd. 2.1

TEST PERFORMED BY: DIRECTOR OF EGU - HY Laboratory a.s.:
Marek Brosch Viaclav Skienicka

COPIES: 3+1 PAGES: 8

('//'P/ﬁe%;gl't\isconﬁdential and must not be passed over or transferred to any third party without written \/K

approval of the customer. Test results relate only to the tests given in presented report and do not
substitute any other documents. The report shall not be reproduced except in full without written approval
of the testing laboratory.

In Prague 9 -Béchovice: 2007-11-12
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Test report No.: 7725/A/07 EGU - HY Laboratory a.s.

TEST OBJECT

COMPOSITE METAL OXIDE SURGE
ARRESTERS

Drawing No.: DA1 — 30F — NONONO (see Figure 1)

DATE OF DELIVERY
2007-07-12

SCHEDULE OF TESTS
Test series A: 1000 hours 1IEC60099-4:2006-07, clause 10.8.14.2,1

TEST PROCEDURE
Test series A: 1000 hours

Metal oxide surge arrester samples were subjected to a salt fog test in accordance with
IEC60099-4:2006-07, clause 10.8.14.2.1 (test series A).

The metal oxide surge arresters were energised at a voltage of 24 kV that is continuous
operating voltage of tested metal oxide surge arresters.

The protection level of the tripping device was set at 1 A (r.m.s.),
During the test the salt fog was sprayed into the test chamber.

‘The characteristic of the salt fog were as follows:

Water flow rate: (0,4 £0,1) Ui/m®

Starting salinity: 5 kg/m’

Temperature: 20°C+5K

Duration of the test: 1000 hours (excluding duration of interruption)

Testing and measuring equipment

T

=&
’ objec
IR mr ‘

measuring
resistor
- !
¥
o voltmeter o leakage
current monitor

IR - inductive regulator MEZ Vsetfn type IR 37A-2, 20 kVA

T - test transformer BEZ Bratislava, SO kV, 25 kVA

MT - voltage measuring transformer UZGT 30, 35 000/100 V, serial No. 02022
voltmeter Mefra, type El 20, serial No. 9718268




Test report No.: 7725/A/07 EGU - HV Laboratory a.s.

Measurement of reference voliage

Testing and measuring equipment:

test
object

A8 +
- L2
o universal voltmeter

IR - induced regulator CKD Praha, 3x380/0-760, 45 KVA

T — test transformer Fischer-Kiln, 3-6/250 kV, 250 kVA

IVT - instrument voltage transformer Skoda, 380/¥3 XV / 1003 V, serial No. 917355
digitizer ADAM Maurer, serial No. 9401.9620

universal voltmeter Siemens, type MU 15, serial No, 879953

Measurement of partial discharges

Testing and measuring equipment:

VT
to universal o Tetlex
voltmeter Instr,

TR - induced regulator CKD Praha, 3x380/0-760, 45 kVA

T — test transforimer Fischer-K&ln, 3-6/250 kV, 250 kVA

IVT - instrument voltage transformer Skoda, 3803 kV / 10043 V, serial No. 917355
PD measuring system Tettex, type 2801, serial No. 123989

universal voltmeter Siemens, type MU 15, serial No. 879953

test
Cn abject

UNCERTAINTY OF MEASUREMENTS

TYPE OF MEASUREMENT UNCERTAINTY
' (k=2)
Power-frequency voltage 0,4 %

Partial discharges 8,0 %

//7\ The reported expanded uncertainty of measurement is stated as the standard uncertainty of
e measurement multiplied by the coverage factor k = 2, which for a Normal (Gaussian) distribution

corresponds to a coverage probability of approximately 95 %.

685



Test report No.: 7725/A/07 EGU - IIV Laboratory a.s,

TEST RESULTS

The results of the test are given in Table 1:
Beginning of the test: 2007-07-16 End of the test: 2007-08-27

The results of the verification tests before and after the weather ageing tests and evaluation of
the test are given in Table 1.

Table 1

Reference voltage Partial discharges

: (kV) (pC Visual inspection | Evaluation

Sample No. before after before after after fest - of the test
test test test test

#72 30,6 30,6 04 0.4 no tracking, erosion
) or puncture passed

#84 304 30,6 04 04

No flashovers occurred during the test.
No interruptions occurred during the test.

The leakage currents of tested insulators were measured as informative values. The records of
the leakage currents are given in Figures 2 - 3.

The record of the test voltage during the tracking and erosion test is given in Figure 4,

The photographs of the wetied insulators immediately after finishing the test are shown in
Figures 5 - 6.

4/8
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c ! 5
l
l
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Ii
i
T
Ur = 30KV
Us = 24KV
CANT. STRENGTH = 350Nm
TENSION STRENGTH = Ziki =
TOROUE ::’jo,l\lm " Tyco Elcotronies ENERGY OIVISION FEho
HIGH SHORT CIRCUIT = 21kA Pyl b o
LOW SHORT CIRCUIT 6004 - oy "
GREEPAGE = 776mm L3 o m e o s DAT—-30F—-NONONO
DRY ARC DISIANCE = J02mm P LT T Rl e e SURGE ARRESTER
ECXURNEIHEY | 0§ osseead
A -
. s 4 0] ear-sor-donsa | ywses [e
Figure 1

Technical drawing of composite metal oxide surge arrester type DAl
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Figure 2: Leakage current - fest sample No.72 Tigure 3: Leakage current - test sample No.84
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Test Report CESE A7020280

Approved Page 1

Client TY CO Electronics — Shannon { Ireland )

Tested equipment Polymer-housed metal-oxide surge arrester section type DA assembled in thermal model
Tests carried out Power frequency voltage versus time test

Standards/Specifications 1EC 60099-4 — Edition 2.1 (2006-G7)

Test date from July 24, 2007 to August 01, 2007

The results reporied in this document relate only to the tested equipment.
Partial reproduction of this document is permitted only with the written permission from CESI,

| PUBBLICATO A7020280 (PAD - 980963) |

No., of pages 16 No. of pages annexed 24
Issue date September 03, 2(
Ha ocHoBaHue un. 2
ot 3317
Prepared Unit LABORAT)
/
Verlﬁed/ Unit LABORAT)
Approved Arca COMPONE
I
“) A LJ
CESI Via R. Rubattino 54 Capitale socfalé 8 550 E'ﬁ O’H‘REQISUO Imprese di Mila /
Centro Eletrotecnico 20134 Milano - ltalia interamenté vdrsato tf Se Dne Ordinaria
Sperimentale ltaliano  Telefono +38 0221251 Codice figcalg/e nu ) 29222
Giacinto Motta spa Ff:x +39 0221255440 iserizione CQJAA 00 3580‘! 50 2. [f}l ITO?;Q 5801 50
4{
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llﬁi

693




Test Report CESﬁ A7020280

Approved Page 2

Tests witnessed by: --

Identification of the ohject: Requested

The Manufacturer guarantees that the tested object is manufactured according to the submitted drawing.
CESI checked that this drawing adequately represents in shape and dimensions the essential details and the parts of the tested

object.
This drawing, identified by CESI and numbered A7027907 No. 1, is annexed to this document,

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

The measurement uncertainties of the test results reported in this document are the following:

- dielectric tests with impulse voltage : peak voltage: +3%;  {ime parameters: + 10 9%

- dielectric tests with impulse cwrent : peak value: +3 %; time parameters: + 16 %

- dielectric tests with alternating voltage  : voliage (rms): £39  time: +3,5%

~ dielectric tests with direct voltage :voltage: +3 % time: + 3,5 %

~ atmospheric conditions :temperature: + 2°C;  pressure: 0,133 kPa; humidity; + 10 %

The measurement uncertainties are estimated at the level of twice the standard deviation (corresponding, in the case of normal
distribution, to confidence level of about 95%) and have to be considered as maximum values.

Laboratory information

Receipt date of the sample July 16, 20607

Test location CESI - Via Rubattino 54 — Milan
CESI testing team Mr L. Podavitte

Test laboratory P177

Activity code

Al0DLIG
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Test ohject characteristics
type: Polymer-housed metal-oxide surge arrester section assembled in thermal model

electrical characteristics (assigned by the client)

Manufacturer's name TYCQ Electronics — Shammon (Ireland )
Type DAl
Nominal discharge current —I,, [kA] 10
Rated voltage — U, [kV] 1,045 x Uref
Continuous operating voltage - U, [kV] 0,836 x Uref
Reference current - I.; [mA] 5,0
Line discharge class 1
Standard rated frequency - [Hz] 50/60
year of manufacture 2007

NOTE:

The thermal model was supplied by the manufacturer

The verification of the thermal equivalency according to annexe B was carried out by the Client

(see Tyco Electronics document DA1 Class 1 Surge Arrester Thermal equivalency*; CESI no.A7027911 )

LTI RY

) Lo ;;-;s..’ll.J

Al1761G
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View of the test ohject

Photono. 1

Polymer-housed metal-oxide surge amester section assembled in thermal model

Al2651G
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Reference standard
The test was carried according to the IEC 60099-4 (2006-07) Standard — Annexe D

* Metal-oxide surge arrester without gaps for a.c. system

Test carried out

test carried out number of sample tested

power frequency voltage versus fime test 3

Test object identification

test object names identification of test sample (assigned by the CESI)

Polymer — housed metal-oxide surge arrester TOV1-TOV2-TOV3

assembiled in thermal model

F LAy gsn, et
IR T A :

Litds Pasd A N
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Test procedure

The test procedure consisted of the following sequence:

a) Measurement of the power frequency reference voltage at the reference current

b} Calculation of the voltage correction factors according to the reference standard

c) Heating in an oven at the temperature of 60 °C till thermal equilibrivm

h) Application of cne high current impulse 4/10 s at 100 kA followed within 100 ms by the energization at the

voltage Urgy for a time Troy (according to the TOV curve to be proved as supplied by manufacturer) and then at the

voltage U, for 30 min, in order to verify the thermal stability.

Three samples have been tested according to the table below

Sample Voltage Urgy Time duration
TOVI 0,89x Ur 10000 sec.
TOV2 098x Ur 100 sec.
TOV3 1,10 x U’ 1 sec.

Test results

The thermal stability was achieved for all tested sample.

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

All acceptance criterfa specified by the standard are satisfied and therefore the TOV curve claimed by the manufacturer

are fo be considered verified.
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Power frequency voltage versus time test.
Reference voltage test
Test circuit:  A0019

Date: July 24,2007

Sample No.TOV1
oscillogram voltage current current current Power 3rd harmonic amplitude
No. kv + mAq - mAc, nlAnns W }LA
1 6,54 5,01 4,25 1,62 6,71 -
Sample No. TOV2 (
oscillogram voltage current current current Power 3rd harmonic amplitude
No. kV + mA,, -mA, MmA e W PA
2/B 6,68 5,00 4,27 1,62 6,96 --
Sample No.TOV3
oscillogram voltage current current current Power 3rd harmonic amplitude
No. kv +mA, -mA, mA . W HA
3 6,58 4,62 5,05 1,67 6,95 -
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Power frequency voltage versus time test,
Voltage correction factor
Date: July 24, 2007
Sample Uref KUr KU:‘, Url Uc‘
[1] [2] (31 {4 [5]
No. kv kV kv
TOVI 6,54 6,834 5,467
TOV2 6,68 1,045 0,836 6,981 5,584
TOV3 6,58 6,876 5,501
[1]1 Uyt : measured reference voltage
[21 KU, : maximum guaranteed factor for calculation of Ur
{31 KU, : maximum guaranteed factor for caleulation of Uc
Mo : corrected rated voltage [4] = [1] x [2]
[510,) : corrected continuous operating voltage [5] = [11 x [3]

L////g;ﬁx |
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Power frequency voltage versus time.

Application of the high current impulse, of the rated voltage U,' and evaluation of thermal stability

Test circuit:  A0I23 - AD131— A0020

Sample No.: TOV 1
Preheating temperature: 61 °C

Date:  July 31, 2007

. Second high current impulse application

C

Oscillogram Charging voltage Residual voltage Discharge current Energy Current waveshape
No, kv kv kA kJ Hs
4 78x2 99,0 --- 4,5/9,8
Temporary overvoltage application
Amplitude claimed by the manufacturer U,' x 0,89 = 6,834 x 0,89 = 6,082 kV
Duration claimed by the manufacturer 10000 sec.
U, voltage application
Oscillogram Time Voltage Current Current Power
No., 5 kv +mA,, - mA, W
5 0 17,0 23,0 ---
6 10000 6,082 0,94 1,0 -
U, voltage application
Oscillogram Time Voltage Current Current Power
No. min kv +mA,, -mA,, W
7 0 0,80 0,83 0,60
5 0,79 0,82 0,54
10 0,79 0,81 0,53
8 15 5,467 0,78 0,80 0,52
20 0,77 0,79 0,51
25 0,76 0,79 0,50
9 30 0,76 0,78 0,49
continued
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continued
Sample No.:  TOV3
Preheating temperature; 61 °C
Date:  August 01, 2007
Second high current impulse application
Oseillogram Charging voltage Residual voltage Discharge current Energy Current
No. kv kv kA kJ ps
16 76,0x2 --- 96,0 --- 4,5/9,8
Temporary overvoltage application
Amplitude claimed by the manufacturer U,' x 1,10 =6,876 x 1,1 = 7,563 kV
Duration claimed by the manufacturer 1 sec.
U; voltage application
Oscillogram Time Voltage Current Current Power
No. s kv +mA,, -mA, W
17 0 140 217 ---
18 1 7563 133 214 -
.
M - A
U.' voltage app]icétion
Oscillogram Time Voltage Current Current Power
No. min kv +mA, -mA, W
19 0 1,00 1,00 1,16
5 0,87 0,94 1,05
10 0,84 0,91 0,96
20 15 5,501 0,83 0,90 0,04
20 0,82 0,90 0,
25 0,81 0,89 093\
21 30 0,80 0,87 0,90\’
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continued
Sample No.:  TOV2
Preheating temperature; 61 °C
Date:  August 01, 2007
Second high current impulse application
Oscillogram Charging voltage Residual voltage Discharge current Energy Current
No. kv kv kA kJy js
22 78x2 99,0 - 4,5/9,8
Temporary overvoltage application
Amplitude claimed by the manufacturer U.' x 0,98 = 6,981 x 0,98 = 6,841 kV
Duration claimed by the manufacturer 100 sec.
U, voltage application
Oscillogram Time Voltage - Current Current Power
No. s kv +mA,, -mA,, W
23 0 54,0 63,0 ---
24 100 6841 9,0 16,5 -~
U, voltage application
Oscillogram Time Voltage Current Current Power
No. min kV +mA,, - MmA, \4
25 0 0,96 1,00 1,49
5 0,50 0,98 1,30
10 0,86 0,96 1,15
26 15 5,58 0,84 0,93 1,02
20 0,83 0,91 0,96
25 0,82 0,90 0,94
27 30 0,81 0,89 0,90
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Circuit A0019

()

-
]

RE T
Test object

b
e
bl

[ 1
b I

( PC

—+
L

— = 1t 11

measuring systems

Power frequency supply

RE - programmable supply type LARCET A.C. Power Source 5000 P.S.; CESI no. 23702-32191
PC - personal computer
T - voltage transformer type SPECTALTRASFO; 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 CESINo. -- ; attenuation
OSC - Oscillogeops type SONY TEKTRONIX RTD 710; CESI No.6318

L L7
Voltage measuring system
D - Voltage divider SAGI; CESI No.11120

- Electro optical system CESI No.11521/1522; attenuation 50:5
OsC - Oscilloscope type SONY TEKTRONIX RTD 710; CESI No.6318

* AQDI9IG
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Circuit A0123

> <

Impulse generator circuit

No. of stages

2

Cg 3,32 uF

S - spark-gap

RS

::f‘ HO ‘4’/‘ ~

e 2%
e A e e L H
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Circuit A0131

T, o—\\

T

| from 380Vac
. to clrcuit AD0Z20 7 power supply
(

Power-frequancy circuit

from 380Vac power supply

R, single-phase voltage regulator CORMES; power 20 kVA; voltage 380/0+220 Vac
. R, single-phase voltage regulator CORMES; power 10 kVA; voltage 380/0 -+ 220 Vac
(‘ ! Ty voltage transformer type SPECIALTRASFO; power 30 kVA; voltage 200-400 V/15-30 kV

=

ARI31IG
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Circuit A0020

measuring system
r= e 1
1 o D
i e |
< t >t
1 1
L 1 Sha
. power—frequency
impulse generator Test object gircuit AOT30 or
cirouit AD123 or clreuit ADT31
circuit A0124
—0
Shy
’ 1
¥ f 1
measuring system
Impulse generator circuit A0123
I - Circuit-breaker
Impulsive current measuring system
Shy - Current shunt CESI No.6042; R=2m Q
- Electro optical system CESI No.11517/518; attenuation 300:5
0SC, - Oscilloscope type TEKTRONIX TDS 540A; CESI No.13217 (on channel No.1)
Power frequency voltage measuring system circuit A0131
D - Voltage divider SAGI; CESINo.13027
~ Electro optical system CESI No.11521/522; attenuation 20:5
08C, - Oscilloscope type TEKTRONIX TDS 460A; CESI No.14434 (on channel No.2)
O8C, - Oscilloscope type SONY TEKTRONIX RTD 710A ; CESI No.9090 (on channel No.I)
Power frequency current measuring system circuit A0131
Shy(TOV) - Current shunt CEST ; R=100 £ {TOV 1 s )— Current shunt CESI
z - Current shunt CESI ; R= 1000 € (TOV 100/10000 5 )
- Eleciro optical system CESI N:P 8011/17; attenuation 300-5:5

08C; - Oscilloscope type SONY TEKTRONIX RTD 710A ; CESI No.9090 ; CESI No.13217 (on channel No.2)

et U AR AATIRTE A
ponun
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L’ENTE ITALIANO D ACCREDITAMENTO

“, Ny
Merbro dgl Atord di My Keenosentessd EA IAF & IAC U ™
Sigratory of EA, 1AF and ILAC Kl Recogrition Ag:eennts

Cepmucgbukam 3a akpedumauyusi

Homep Ha

AKPEAUTALIAN 0030 Pesuavin 2
Hue CESI S.p.A.
Jexnapripame, .
ue Cepanne

yn. Py6an1;io 54 - 20134 Munano

Otroeapa Ha EN ISOMIEC 17025:2005 " Ol U3UcKBaHUA 3a KoMIemMeHMHocmima Ha
HSMGKBa:T";ﬂH?a'; nabopamopuu 3a uanumeaxe U Kanubpupane"”

karto JlaGopamuopusi 3a mecmeane

Axpedumatjisma ydocmosepsisa IMexHUYeckama KoMNemeHmHocm Ha nabopamopuama, ozpanudera 00
obxeama, onmucad e [Ipunoxenuemo. Obxeambm mMoxe Oa eapupa ebe epememo. Msuckeanusma Ha
cucmemama 3a ynpasnedue ISOAEC 17025:2005 (pa3den 4) ca Hanucadu Ha €3UK, cLoimsemecmeaty Ha
onepayulime Ha nabopamopuume 3a usnumearne u omsosapsm Ha apunuunume wa 1SO 8001:2008 u ca
cpobpaszeHy ¢ HellHlmMe ChOMeemHY UsLcKeaHuUs.

Hacmoawuam cepmucbuxam e sanudeH camo ako e C8BP3aH C NPLIICKeHUAMa U Moxe da 6bde ogpanuyer unu
OITIHEM MO 8CAKC epeMe e ciyydail Ha Heu3TbHeHUS, Kakmo e yemarosero om ACCREDIA.

Cmamycbm Ha akpedumauuama e cuna Moxe Oa ce nposepu na WEB calima (www.accredia.it) unu no
OupeKmHo 3angrieHue 00 NOCOYeHUs o/mdes,

Hata Ha
Ha ocHoBaHue un. 2 Ha ocHoBaHue un. 2
Ha ocHoBaHue un. 2 ot 33114 oT 3317
o1 33714
hiod. C. Pag. 1di

Sede operativa e legale: Via Guglielmo Saliceto, 7/9 | 00161 Roma - Italy | Tel. +39 06 8440991 | Fax +39 06 8841199
info@accredia.it | www.accredia.it | Partita IVA - Codice Fiscale 10566361001
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Accreditamento n®
Acorediarion ne 0030 Rev. 2

Si dichiara che GCESl SpA
We declare thal  gode/Headquarters:
Via Ruhattino 54 - 20134 Milano Ml

& conforme al requisiti UNI GEI EN ISO/IEC 17025:2005 “Requisiti generali per la competenza dei

dellanoma | ahoratori di prova e taratura”
meets the requirements EN ISO/IEC 17025:2005 "General Requirernents for the Competence of Testing
of the standard and Calibration Laboratories" standard
quale Laboratorio dl Prova

as Testing Laboratory

L'accreditamento atlesta la competenza tecnica del Laboratorio relativamente allo scopo riportato nelle
schede allegate al presente certificato. Le schede possono variare hel tempo. 1 requisiti gestionali della
ISOAIEC 17025:2005 ﬁsezione 4) seno scritti in un linguaggio idoneo all'attivita dei Laboratori di Prova, sono
conformi ai principi della ISO 8001:2008 ed allineati con i suoi requisiti applicabili.

Il presente certificato non & da ritenersi valido se non accompagnato dalle schede allegate e pud essere
sospeso o revocato in qualsiasi momento nel caso di inadempienza accertata da parte di ACCREDIA.

La vigenza dell'accreditamento pud essere verificata sul sitc WEB (www.accredia.it) o richiesta direttamente
ai singoli Dipartimenti .

The accreditation certifies the technical competence of the laboratory limited fo the scope detaifed in the
attached Enclosure. The scope may vary in the time. The management system requirements in ISO/EC
17025:2005 ;Secﬁon 4) are wrilten in a language relevant to Testing Laboratories operations and meet the
principles of 130 9001:2008 and are aligned with its periinent requirements.

The present certificate is valid only if associated to the annexed schedule, and can be suspended or
withdrawn at any time in the event of non fulfilment as ascertained by ACCREDIA.

The in force status of the accreditation may be checked in the WEB site (www.accredia.it) or on direct
request to appointed Department.

Ha ocHoBaHue un. 2
ot 33514
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Accreditation Certificate

Accreditamento n®
Accreditation n° 0030 Rev. 2

Si dichiara che Sed operative;
We declare ihat
CES] S.p.A.

Via Rubattino 54

20134 Milano MI

CESI S.p.A. - Sede di Piacenza
Via Nino Bixio 39

29100 Piacenza PC

CESI 8.p.A. - Sede di Seriate
Via Pastrengo 9

240868 Seriate BG
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fpunoxcenue 2 Kom TeXHUYECKO npednoxerHue

M3NCKBAHW JOKYMEHTU OT TEXHUYECKK
U3UCKBAHUA U CNELLMPUKALIUNK

NMpunoxexHue 2.9.
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GUNKAE Af]
yn. Kornarescko woce 92 T+35932 277 171 office@jilkab.com
4004 Nnoeaus, Bunorapus & +368 32671 133 wvnwfilkab.com

UHCTPYKLIMA 3A TPAHCINOPT, CbXPAHEHWUE U CK/IAQUPAHE

3a fa ce 3alMTAT OT CAyYalHM ROBpegM Mo BPeMe Ha TPaHCNOPT U CbxpaHeHue
orpaHuuuTenuTe 3a npeHanpexkenne tun DALl m OCP2 Tpabea pa ce TpaHcnopTMpaT #
CbXpaHABaT B OPUIMHAAHATa ONaKoBKa Ha npousBogutena. flpu TpaHcnopra gda ce
M3N0/3BAT 3aKPHUTU NPEBO3HM CPEACTBA 3a fla He Ce AONYCHE HaB/A)KHABAHE Ha ONaKOoBKUTE.

CvxpaHeHuero ca npenopbyBa Aa 6bae B 3aKpPUTY W Cyxu CKAAAO0BWU NOMElLeHWs npu
Temnepartypa ao 40 °C,

Ha ocHoBaHue un. 2
farta: 30.03.2018r, Nognuc v nevar]  ©7 3314

MOILHKMK Ha
oTapuanHo
06.12.2017
0Ba
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lIpunoxcenue 2 kom TexHuvecKo npednoxeHue

U3UCKBAHU [JOKYMEHTY OT TEXHWUYECKM
W3UCKBAHWA U CIELIUOUKALUM

NMpunoxeHue 2.10.
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e o . . PaspamEuREze 23 2AUMTA-OT-BTMOCHEPHIL TIPCRATIDENCRNS 08 MOHTHDAT OGHKHOBESHO MEXIY $a3cBEs

e

HueTpyKuys 32 MOHTAXR

HMoaumepun ZnO Pazpaguany ¢ 0TBOPEH KOKYX

IS0 9001 & 14001
EC 60099-4; Hpepaborka 2 2001

Bowthorpe ERP

PazpsiiasK 33 3210HTA 0T aTMocthepHH MpeHANPesKeH s 32 CPeXHH HAIPEKEHHS,
cepun OCP \DLA |

Ipexynpesknenwe 3a 6IACHOCT
e

PaspsaHKOATE 38 3aMpTa 0T ATMOCHCPH IPEHANPEKReHAN TpsibBa Az 0pAaT MORTHPARM
caMo 0T KOMIETEHTEH HePCORA, 3AM03HAT ¢ I06PATA NPAKTAKA 32 Oe30NMACHOCT 1 ¢
paGoTHTE IO BACOKOBOJITOBD, SAEKTPHYIECKD 050py BaHC,

BRIIO¥OHSTA HHCTRYKIE 38 MOHTA He 3AMECTBA NOAXONSINOTO 00y eHHe i OHHTA 110
npomeaypuTe 32 Ge30NACHOCT, HATO CHIIECTBYBANIHTE HPONCXYPH 32 fezomacHoer, padora u
HOAXPBKKA.

Jafesienia OTHOCHO MOHTAMKA

OpOBOTHHK H “3eMs”

E/MHCTBEHO B HNKOM CTIELUANHE clyHaH ( 3aI[uTa Ha CNEKTPOABNTATENH, 3allikTa Ha Kxabeauy eKpant
P

... PABPSTHALMTE MOTAT A2 ObJAT MOHTHPAHH T10 PASMMNCH HauuH. Axo e HeobXoHMO,

OHCYNTH i"{}‘e CE C-RATTHA CHCTECMEH a,I[MI’IHHC’I‘pB.TOP.
' / vas
I

K
Hlée,uu na ce 3dnoune

Y TIpoBepere NAAH BCHIKH YaCTH (PaspaiHUK U PRHAJUICKHOCTH) Ca NOCTABEHH B KYIHATE,
CHIVIACHO OIHCAHHMETO HA eTHKETa BEPXY KyTHATa,

¥ AKO IPYHAANEKHOCTHTE Ca IPHCTHTHAAH B Pasrobeno chCTOAHNE, MOJA criobeTe BCUMK
YACTH 110 CHOTRETHMS HAYHH MPEAM /Ia IPECTRANTE KbM KpaHHa MoHTaK, MoJia norygn
CHITPOBOAKNALLATA JOKYMEHTALHMA (MEPTENH) 32 TOUHHA BHPTAIL MOMCHT IPH 3aBHHTEA f:}

Y ITpoBepeTe aany paspARHUKDBT WM IPHHANICHKBOCTHTE HE €4 IOBPEACHH T10 BpEME Ha
rpancnopra, Hukora He MOHTHpAHTE IIOBPENICH PAspSAHNK. MoHnTg; X”i g HEM3NpaBH

X o,

a
e 2
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Bowtherpe EMP

PaspgiHUEK 32 381HUTA 0T ATMOCHEPHY TPeHATPEMEHEH 38 CPeRHN HANpeReHus,
cepug OCP,DLA

M Ha BCHHKH paspsHIH 32 SaIIHTA OT ATMOCHEPHE IPEHATPEKEHHA HMA (abpuuna Tabenxa,
CHABPKANE HEGOPMALIEH 32 THIA HA PA3PANHHKA H pabOTHOTO HATIPECHHE Ha CHIHA,
TIponepsasaite paGOTHOTO HANPENEKNE HA BOCKH OTACNCH Paspi/IHIK. He uncranupaiite
pAsPAIHALY ¢ PaGOTHE HATPEKEHUS, PR3IHIRH OT 3AMRACHATE OT BANIKA CHCTEMEH afIMUHHC-

TPaTop,

= Y TIposepete HaiM PE3pAAHHKET 32 32UIUTA OT aTioc epHH IIPEHATIPEKEHNSA 1 PHHALIEKHOC-
THTE OTFOBAPHT HA MECTHHTE M3UCKBAHI 38 MCXAHHTIHI PA3MEDH: He nzsnpimmaiire K3MEHEHK
Ha PaspAEHMIIATE MY HA NPHHAMIEKHOCTHTE it
He ocraBsiiTe He MOHTHPAHH HacTH ||

v Moust sHpOpMUpaliTe ce OT MECTHHA CHCTOMCH ABMEHECTPATOP 34 MEHHMATHATE Pa3CTORHIA
MEXKY HRCTUTE TI0]] HRTPEHEHHE U “senma’”, TIpHIarat ce CTOHHOCTHYS 38 BRHINHY IIO/CTAHLHN
(8a oTkpHro).AKO HAMaTe HEGOPMALIA 33 CTOHHOCTHTE, MOXCTE /i HANPABMTE CIPABKa C
Tafma | BMecTo croifmocruTe chriacyo IEC 60071-2.

Y Pl’i“co MOHTHPATE CHELWMAICH THIT PASPANHHUIIHE 33 3AUTHTA OT aTMocthEpHH TIPEHATPEKEHHA KaTO
SPA-I ¢ H30/Hpan IYHEEH MPOBOJHUK, TOrana ¢e NOITYCKAT TIO-MaJIKi MexHHEH, Mo
oGBpHETE Ce KEM ChOTRETHOTO NPHJIOKEHHE, OIMCEAI0 TE3H pAsPANHNLH.

Y AKO HE CT® CHTYPHH 33 TIOGIEEOBATENHOCTT H MOHTAK4, MOJIA IUTAHTe i HATIpABETE CIIPABKa
CHC CHOTBETHHH MOHTANEH UCPTEK.

PaspaHAMATe 33 SAEATA 0T ATMOCHEPHI NPEHANPEIERAS HIN0ISYBAHN HPH XANPEHEHNH, {1

BHCOKH OT HOMHHAJEMTE 32 KOHKPETRHES THII, MOTAT i MPEAUSBAKAY NOB[E/H A NOPAZKCAMLL, 3

_ oA M3NOA3YBATE  PAPEAHUEMIC N0 NPENEAIHATCHNS, nposepsBaliTé  HOMWHRAIHUT
(- - ——XapPaKTePRETHKM Hil CHURHTE, KOKTO ¢2 M3nACHnN Reno Ha pabprmmure Tabenen,

v

as‘hﬁanmmepnm?e KOMYCHE Ha paspaiHuie 38 3AmuTa
T ATMOCQEPHY NPEHINPEeNenEs ¢ MEXAHITHY HHCTPYMEHTH,
Hexou TRII0BE PAIPIAKHEN HMAT MORTAAEN HIX2THIM B ABATA
HM Kpas.

He npenpsicrute 38 HENTE MECTS PRIPAREHIET MOXE JIa ce :
saxEama GEICRACHO el BTOPHK KK 34 NPHTHIasHE HE aHKKTE, e
RICTIOYERY KEM KOMIICKTS BpHRagiexnocty, Hanonzynaiire ]
WIEATBKR B GEHI0CT fo rafineva, xosre Tpudsa 1a 6upe
LPHTSTHATA,

B cayuaail, ue pRSpRAHERST HMe ROXOSHE TEXHOLOTH'
HINATHLIR, LPLHTE CHIULHE HA PhKa.

N 7.1 B






Pazpsipsi 32 3310WTa 0T aTMOCHEPHR HPEHANPEsReHHs 32 CPEXHI HANPeReH s,
cepust OCP DLA

( .o TPOMBIDKH KBM MECTOHAIHAUCHHETO,

) HPDBGPETE Hail 3aXpaHBaHeTO Ha SNCKTPHICCKATa cHCTEMA e M3KITIYCHO U HalH CHIIAT:a ©

3a3eMeHa,

CrrasRajfre CTPHETHO MECTHUTE HHCTPYKIUH 34 6e301aCHOCT ¥ HIPOLERYPHTE 32 TEXHHICCKO
oGy KBane,

Hs36upaiiTe MACTO HA MOHT@X BB BE3MOKHO Hail-roiaMa GH30CT A0 NpeANa3BaioTo
oBopyaBane (TparchopMaTop, KabeTH) KyTHH K Ip.), 34 i C& HOTyRH Hafi-BHCOKA CTENEH HA
3anTa.

Cpbpixere 3a3eMsBaras Ka0e KM 3R3EMHTEIHNA U3BOJ] Ha PASPAIHMKA, Ilputeraere
TAHKATA C YKA3AHAS HA ChOTRETHHA YEPTEX BHPIAL] MOMCHT.

ARO paspa;EHKET 6516 IONYIeH ¢ NPHCHEHEEHs METAHA CK00a ¢ BR3MOKHO 3a3eMABATIHAT
kaben xa e oBRP3an KuM ckobara, Jinuetimur (pasopesty) U3BOK Moxe ia He Obne BRITFOYeH
axo CKoDAaTa MM H3BONBT Hi PA3PSIHUKA Ca MOHTHPAHH TUDEKTHO BEPXY 3A3CMEHHS KOXYX
WM ;paMa HA AUAPATE, NPY IONIONEHHS, Y eeKTPUYECKMTT KOHIAKT € CHIypes H ¢
HAHOIGBYBAHH TOAXOMSIA 3A3eMITEREHM BPE3KH, AKO CHIIECIBYEA CHMHEHHE 32 KaUecTBOTO R
BPE3KHTE, TOTABA MONA M3IONSYBAMT® OTHGNEN NPOBOJHWK 33 CBBP3BARC Ha ckobara WM
A3BO/IA Ha PaspsIHAKE KEM CHCTEMHATA “3eMsT

CrbpieTe JHECHAAL KaGe) 106M THHERHILST H3BO] Ha paspsyiuia, [Ipureraere rafixara ¢
yRa3aHMs! Ha CHOTBETHHA HEPTEX BEPTALL MOMERT.

Bph3KuTe KBM 2€MA H KbM JIRHEHHATE A3BOH TpabBa fa G'BUAT BE3MOXKHO Hali-KhcH, Ge3
DE3KH OrBBAHKA ¥ KOHTYpH. AKO BphiKaTa ¢ AHEsaTa ((asara) He Moxe Ha OBAe Kbea,
ITOMECHET® 38 CREP3BAHE HA JIMHASTA JHPEKIHO KBM DAasPAAHHKE, CICH KOETO CHINETA [4

V

\I

TIpOB/DKUTENHOTO MEXAHIYHO HATORAPBAHC Ha paspAiHKKa He TpaOka Aa HAJBHIIABA
cnecHpHIEpanuTe cTORHOCTH, MexaHHTHOTO MpeTOBAPBAHE MOXE A HOBE/E N0 3HAYHTEIIHO

0’.51(/137}&‘8&!{3 Hg OPOKE HA GXOIUIOATALNA HA Paspi/HIKa,
7 i
s éémﬁ

a3 /6T e cHaBleH ¢ TIPEKBCRAID YeTpoHeTBO ( B CPEAATA Ha ONHCAHHETO e
oBo3gagero ¢ “D”, T.e ARR-ACC-BDM), Torasa LIpoBepeTe AIH 3a36MHTSIIHHAT H3BOL €
IOCTATHUHO 'EBKAR, TAKA Y€ NPEKhCBATET 3 Moke Na paboTH DesnpensTCTBeHo.

B3CTaHOBETE 3aXPAHBAHETO HA eleKTpHyeckaTta cucreMa. Msbarpaiire ennodasno Bmdysane,
TIOHE)KE TO MOIKE J1a IoBee N0 (pepo-pesoBance Ra Tpancdopmarapa | Ako ce Ha.uara};f &j
M3BHLPIUY enH0GA3N0 BKIKAMBAHE, IPOBEPETE AANH € HA/IMLLE 3IUKTA, NOHEXE Qepo-peipHantyT
MOXKE 12 JOBEIE A0 NOBPEAA Ha PA3PAAHKILIKTE.

TexHudecko ofcHyKBaHe

TexHHyecko obcayxpaHe. B paspagHMKa HAME& vacT
ofcyBane, ‘

Sy 7 - W

BAPHO C OPUTHHANA'
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@@W@E}@E‘@@ ERIP

PaspapmuuK 32 3aU(UTa 0T ATMOCHEPHN IPEHANpELIKEHNS 38 CPelii HANDRIKCRUE,

cepust OCP DLA

Hpes BPEME Ha CPOKA HA EKCILIOETAIMA BE C& HANArar NpOBCPKH HA T EXHUYECKHTE Xa8paKTepHCTHKH,

,[{em@n’ram HA PRIPHIHMIY 32 3aLIUTR 0T 2TMOCHEPHE NPeRANPEKe N

© - 7~ [IonAMEPHART KOXYX HA NOBPERERNs PASPAAHIK 32 3AMAT2 OT ATMOCHEPHH TIPEHATPERERIS
T TnowsKkera ¢ pasEyT. Takse efokT MOKE AR €& NOJYIN aK0 TOKHT NPREMRABRIE NOBEPEAATa ce
usnouK GHp30 Npexs KeKYXsT A3 C6 PRIPYHN,

OBHKHOREHO TOBA HE € ONACHO ak0 PaspiIHAKBT ¢¢ OCTABH [a ce 0XJIafii O OKONHATA TEMIEpaTypa.
Bee nax nposmespaliTe SHEMAHHE NPH JEMOHTAX Ha IXO0GHH BHIIOBE PaspsIHHIM,

Y £ 7 -

Y TIpoBepeTe AaNK 3aXPAHBAHETO HA BNEKTPUIECKATA CHCTEMA & H3IUTIOUCHO 1 AN CHINATA &
3a3EMEHa.
¥ CragsaiiTe CTPHKTHO MECTHETE HHCTPYKIIHH 32 fe30HaCHOCT M NPOLIGAYPHTE 34 TEXHHYECKO
oBEIyKEARE,
Y OrrayeTe THHEHMA H3BOK OT BEPUIATA.
Y OTkauere OT BepHIaTa 3a3eMABAIHA H3BOL,
OTCTORHKS Z
. % L l l a I
” —
[ =3 |
T A T el =
1// //é T
Crcremso Hanpexerue Um (raza/taza * (a) daza / zema*® (b)
[kV] fmm] [mm]
7.2 152 121
12 182 151
17.5 222 191
24 282 251
36 382 351

¥ MECTHHTE TEXHHUECKH HOPMH MOT2T A2 KEMCKBAT NO-TONEMH OTCTORHN

Jiomws AUHTENRS HiGOopManKE MoeTe Oy IHTe 0T 1 surisirre

7@‘36L -

(le\ \F\‘
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PaspsHHK 33 32IHTA OT ATMoCHEPHH IPeHANPEXeRs 32 CPeNT HaXPeKeREd,

“cepust OCP DLA

Tabmsua 1: MulHMaEy oTcToHud caraacso [EC 60071-2 3a mamMopexy BRCOHMHHE 20 1000 m.

®pr. 1 MakcHMalcH BEPTA] MOMEHT Ha H3BOIUTE Ha PAsps/HIKa

Apyru gaxropa: Hazuopeika BHCOSNHA

]_[nmpzf-i}%'re TI0-rOPE OTCTOSHHS CE IPENOPHUBAHM MUAUMANHH OTCTOSHUA 33 NPHAOXKCHHS HAMUDAIY
ce Ha HaaMOpCKa BucoguHa yo 1000 m, 3a AHCTANAURH BA HO-TOAMA HAIMOPCKa BHCOTHHA CyienBa

OTCTOAHMETO Ha Ce yBevuara ¢ 3% Ha Beek 300 Merpa yReIHHMCHHE Ha HAXMOPCKOTO pasHume. 3% ¢
f06aBs CHINO H KEM Pa3CTOSHHETO 22 MOBBPXHOCTEH Paspsy| HA BRETIHKS KOXYX HA CAMHA DaspsIIHAK,

ChAsp#amaTa ¢ B HACTOANIATA HECTPYIIIHA 38 MOHTAXK sudopMags ONACHA OPABAIEHS HAYHH 33 MOATOK HA NPORYKTa,
Bowthorpe o6ade Ee MOXe Aa KOBIPOIHPA NPRPOIHATE YCIOBH, BIHACLIA REPXY MOHTANE B2 IIPOJYKTA. CrrosopHOCT RA
noTpeBTeNs € A3 ONPEXEIH OPHIIOHHMOCTTA Ha METOAR RA MORTAX NMPH KORKPETHNTE NPHPOJHH YCHOBRE, Ejnncrpemite

saxppKeHns Aa Bowthorpe_oca CUARARPTINATS YONORHA HA MOTABa wa poyryrTa s B Hywarsn chyeaii Bowthorpe uana ya-

HOCH CTTOROPHOCT 32 CJIY‘I&ffEI{, ReNperd BIA NocieHed Il HOPUKERHN, NPOH3THIANH 0T HENPABHIHO H3NON3YRAHE HA

npoyKIa.

Ha ocHoBaHue un. 2
o1 33/14

nl Estate,
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Installation Instruction

Open Cage Polymeric
ZnO Surge Arresters

I1SO 9001 & 14001

EC 60099-4; Ammedment 2 2001
5
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Safety Warning

Surge arresters should be installed only by
competent personnel familiar with good
safely practices and the handling of high
voltage electrical equipment.

The enclosed installation instruction is not intended
as a substitute for adeguate training and experience
in safe procedures nor to replace or supersede
existing safety, operating and maintenance
procedures.

Installation Note

Armresters are typically io be installed between the line
conductor and ground.

Only in a few special cases (molor protection, cable
sheath protection, ...) aresters may be Installed in a
different way. Please consult your system administrator
for details if required.

Before Starting

M Check if all parts {surge arrester & accessories}
are included in the box according to the
description printed on the carton label,

IZ If the accessories come disassembled please
assemble all parts as appropriate prior to the
final installation. Please refer to the enclosed
drawings for the correct torque,

IZI Check if the afrester or the accessories have
been damaged during transport. Never install a
damaged arrester. It may fail violently, causing
severe personal injury,

IZ All surge arresters carry a nameplate giving
details of arrester fype and voltage rating, Check
the voltage rating of each single arrester. Do not
install arresters with voitage ratings other than
specifled by your system administrator.

[V] Check if the arrester and the accessories fulfil
the local requirements in terms_of me of mechanical
dimenslons. Do nof alter }he arrangement nt of the
accassories or { {{a ry itseifl
Do not]eave any p

Iz Please ask your local system administrator about
the minimum clearances you have to meet
between live parts and ground. The values for
ouldoor substations do apply. If not available you
may refer to Table 1 instead showing the values
according to IEC 60071-2.

le you are installing a speclal kind of surge
arresters like SPA-l with insulated line lead,
shorter clearances may apply. Please refer to the
relevant addendum covering those arresters.

Mif unsure about assembly sequence, please
request and refer to relevant assembly drawing.

Arresters applied at voltages higher than

rating may cause damage and injury. Check

the arrester rating, marked clearly on the
name plate, to ensure correct
application!

A Installation

Do not handle the polymeric housing of the arrester
with toolsl

Certaln type of arresters ave a protrusion at both
ends of the arraster.

You can hold the arrester there safetly with a
second wrench ¢ fasten the nuts included with
some accessories. Use the protrusion on the side
close to the nut to be fastened.

In case the arrester hasn’t got a protrusion please
support the arrester by hand.
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[Zl Make sure that the electrical system is de-
energized and earthed.

m Strictly follow the local safety instructions and
maintenance procedures.

M Select a mounting position as close as
practicable to the equipment (transformer, cable
termination, ...} to be protect in order to obtain
the highest degres of protection.

M Connect the ground lead to the arrester ground
terminal stud or accessory. Fasten the nut to the
torque Indlcated in the relevant drawing.

M In case the arrester comes with a metallic
bracket attached it is possible to connect the
ground lead to the bracket. The line lead may
also be left out if the brackei or the amester
terminal is directly mounted on the earthed tank
or frame of the apparatus provided that the
electrical contact is reliable and earthing
interconnections are suitable. In doubt please
use separate conductor cables or stip to
connect the bracket or the arrester terminal to
system earth.

IZ Connect the line lead to the arrester line terminal
stud or accessory. Fasten the nut to the lorque
indicated in the relevant drawing.

m Make the arrester ground and line connections
as short as possible avoiding sharp bends and
loops. If the line connection cannot be made
short, consider connecting the line directly to the
arrester and continue from there.

IZ[ The continuous mechanical stress applled to the
arrester i.e. via the connection shall not exceed
the specified values. Mechanical overload may
shoten the arrester's senvice lifetime
significantty.

IZ[ In case the arrester is equipped with a
disconnector device (a ,.D" is shown in the middle of
the description, e.g. ARR-ACC-BDM. } make sura that
the ground lead is flexible enough to alfow the
disconnector to operate properly.

E Re-energize the electrical system. Avold single-
phase switching because this may lead to ferro-
resonance of the transformer! If single-phase
switching needs to be done, make sure that you

destroyed in case of ferr nances.

are operating with prote;:tiﬂ\ as arresters may be

Malntenance

Bowthorpe arresters are maintenance free, There
are no serviceable parts inside.

2 For further information please contact: surgearresters@tycoelectronics.coy
o

Performance checks are not required duiing the
expecled service life.

A Removing Arresters

The polymeric housing of failed surge arrester
sometimes Is inflated. This can happen if the fault
current 1s switched off fast before the housing
ruptures!

This typlcally does not represent a hazard if the arrester
is alfowed to cool down to amblent femperature. Be
careful anyway when removing such kind of arresters.

M Make sure that the electrical system |s de-
energized,

M Strictly follow the local safety instructions and
maintenance procedures.

m Disconnect the line lead from the circuit.
b Disconnect the ground fead from the circuit.

Clearances
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System Voltage U, | ph/ph’ {8) | phground’ {b)
kv] [mmj [mm]
7.2 152 121
12 182 161
12,6 222 161
24 282 251
36 382 351

local regulations and standards may require
wider clearances!







Bowthorpe
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Fable 1:  Minimum clearances following IEC60071-2
for altitudes up to 1000 m {3300 ft),

Fig 1: Max. torque at the terminals of the arreste

Other considerations: Altitude

The clearances quoted above are
recommended min clearances required
for applications up to 3,300 ft (1,000m
mefres). For instaliations at higher
altitudes, the accepted praclice Is to add
3% fo the clearance length for every
1,000 ft (300 metres) increase in altitude
above 3,300 ft (1,000 metres). The 3% is
also added to the external housing
flashover distance of the arrester itself.

The information contained in this instellation instruction is intended to describe the ¢orrect method of Instaflation for this product, However, Bowthorpe has
no control over he fiekd conditions which influence product installation. It is user's responsibility to detesmine the suitabilily of the Installation inethod in the
user’s field conditions. Bowthorpe's only obligations are those in Bowthompe's standard Conditions of Sale for this product and In no case will Bowthorpe be
liable for any other incidental, indirect or consequentlal damages arising from the uss or misuse of the product.

Tyco Electronics Bowthorpe
Energy Divislon

100-104 Shannon Industial Estate,
Shannon,

Co. Clare

trefand

Tel: +353 61 470839

Fax +353 61 471169
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PURKAB AL
yn. KowaTeacko wace 92
4004 finopgue, Bvarapus

T+359 32277 11
@ +359 32 671 133

office@filkab.com
wyrufilkab.com

Mpunoxcerue 3 Kom TexHuyecKo npednoxieHue

CPOKOBE 3A [OCTABKA

Ne HanmeHoBaHKue

Msapka

Koauuecrsa cbe
CpPOK Ha BOCTaBKa
Ao 7 Kan, aHn

Konunuecrea cue
CPOK Ha AOCTaBKa
A0 30 Kkan. gHK

1 2

4

5

BeHTu/eH OTBOA, MeTan0 - OKCHAEH TURE 6e3
MCKPOBH paspaaruum, 10 kv, 10kA, knac 2

6p.

3

5

BeHTneH 0TBOA METano - okcuaeH Tvn 6es

6p.

20

50

WcKkposy paspaaduuu, 20 kV, 10kA, knac 1
BeHTWAEH OTBOA METANO -~ OKCUAEH THN Ges
KCKpPOBW pazpagHvuu, 20 kV, 10kA, knac 2

6p. 20 50

Jabenexku:

1/ CpoKbT Ha BOCTaBKUTE 3aM0YBa A4a Tede OT AaTaTa Ha M3npallaHe Ha NopbyKaTa.

2/ KonvuecteaTa B kon0Ha 4, CbC CPOK Ha gocTtaska A0 7 fceaem/ kaneHpapHu AHM, ce AOCTaBAT
enep SAP nopbuka 8o nocodeHuTe B 06ABNEHMETO CKAAACBE Ha Bb3NoKUTeNA 33 NOKPUBAHE Ha CReLuHY
HY¥AM Ha Bwanoxurtensa.

Bb3anoHUTENAT MOKe A0 NOPDBUBA NOCOMEHOTO CNELWHO KO/MYECTBO BEAHDBb MECEUHO.

3/ B cnyual, Ye KpaWHMAT CPOK Ha AOCTaBKaTa CbBNaga C npasHWdMeH unu HepaboTeH JeH, TO
AOCTaBKaTa ¢e U3BBLPLLIBA HEe NO-KBCHO OT NbpBUA paboTeH AeH Ces USTUYEHETO Ha CPOoKa.

4/ Npw NOPBYKN HA Bb3/NI0KNTENR HE KOIMYECTBA B PAMKWTE Ha NOTBbPAEHUTE OT MBNBAHUTENA W
HeAoCTaBeHK B NOCOYEHUTE CPOKOBE, e ObAaT HasfaraHy HeyCTOHKM, ChI/TacHO YCNOBUATA Ha A0TroBOpa.

5/ Bb3/tOMUTENAT MOXE A3 NOPbUA KOMMYECTBA NO-MaJKM OT NOCOYEHUTE B KOAOHM 4 1 5.

6/ Bb3noXUTENAT MOXE fa NOPBYBA KO/IMYECTBA MO-BUCOKK OT NOCOYEHUTE B KOJIOHW 4 U 5, KaTo
TOBa 06CTOATEACTBO LWe 6bae NOCOUEHO TEKCTOBO B CbOTBETHATA NOPBYKA U3MpPaTeHa Kbm U3nbaHUTE S,
C noTBbLPHASHMETO Ha NOpbuKaTa, M3NbIHUTENAT BNMCBA B CbliaTa OvyaKkBaHa faTa 3a focTaBKa Ha
KoAuyecTeaTa HadsMilasalli NOCOYEHUTE B KONOHW 4 1 5,

7/ Konuvyecrasara 3a A0CTaBKa 8 KONOHM 4 U 5 ca 0TAE/THU M HE3aBUCMMU AHO OT APYTO.

8/ KonnuectsaTa 3a [OCTaBKa B KOAOHA 5 He BKAWOYBAT 8 cefe CW KOAMYECTBATa 3a AOCT3BKa B
KonoHa 4.

9/ Bb3NOXKUTENAT MMa NPABO A3 HaNpaey eAHOBPEMEHHO NOPBYKM 32 A0CTABKA HA KOAMYECTBa OT
KOMOHU 4 11 5. :

Ha ocHoBaHume un. 2
ot 3314

30.03.2018r.

-

JaTa: Leknapatop:

WN0Ba
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GUNKAB AL

yn, KoMatescko Woce 92 T436832277 17 office@filkab.com
4004 Nnosnus, Benrapua © +359 32 671 133 wynw,fitkab.com

&

fﬁpeﬂ)'g‘&ﬁ quﬁﬁmcamm ATAHAC MBAHOB TAHMEB, | Ha ocrosarve un. 2 o1 331111 |awapan
Ha ocHoBanme un. 2 ot 3310 |eHa Ha 10.09.2014 r. ot MBP - [noBAWB, C NOCTOSIHEH appec: rp.
nﬁosﬁna,‘ﬁyn.”nloﬁeﬁ Kapasenos™ N2 11, et.7, an. 55, B Ka4ecTBOTO ¢4 Ha ManbiaHuTeneH
AvpexTop, npenctasnsasaw, ,PUAKAB" AL, BnvcaHo B TbproBcKMS perucTsp Npw
Areslpara no enucsannata EMK: 115328801, cue cepanuvile v afpec Ha ynpabieHue:
rp. Mnosaus,yn. ,KoMareBcko woce™ Ne 92,

YNbNMHOMOLUABAM:
ANEKCAHIOBP BUKTOPOB NPUXOMKOB, |Ha ocHosanve un. 2 o1 33111 kxasaly
Ha octiosarve un. 2 o1 33N hnena Ha 11,05.2010 r. or MBP - Mnosavs, ChC cnepHuTe

npaea:

[a npeacrasnasa ,OW/IKAB” Afl, KaTo OT UMETO Y 3a CMETKa Ha NPeACTaBNSBaHOTO OT
MeH APYXXeCcTBO MMa npaso.

Aa noAnucBa BCUUKM HeOBXOAVMU TPBXKHU AOKYMEHTU B T.4Y. U odepTUTe 3a ydyacTye
Ha ApyxecTBoTo B 06ABeHW mpoueaypu 3a BCAKaKBY 0OLIECTBEHM MOPbUYKKM, TbproBe Wiu
APYru npoueaypy no Bb3narase Ha AoCTaBku, MoHTaxu, CMP 1 ap.

fla nonyyaBa M nNofaBa KOMMNEKT OT AOKYMEHTM 3a ydyacTMe Ha [pPYXeCcTBOTO B
obaBeHN npoleaypy 3a BCAKaKBY OBLWIECTBEHK MOPBYUKK, THPTOBE UAKM APYrW NMpoueaypy no
Bb3naraHe Ha AOCTaBKM MOHTaXW, CMP 1 ap., npeacTaenaea APYXECTBOTO NPU OTBapsiHe
Ha noAafdeHuTe OgepTi, KaKTo ¥ C NPaBoTo Aa BOAY NPEroBOPY NO TPBKRUTE NPOLIEAYPH,
Aa B3eMa pelleHns 3a Bb3HWKBaHe Ha npasBa W 3a4b/KeHUs 38 CMETKa Ha APYXKEeCTBOTO, Aa
noaobpasa odeprara M NMoanNMCcBa CLOTBETHUTE NPOTOKONIM OT TSIX BbB prBl{a C Y4YacTUeTo
Ha APYXECTBOTO B TE3M MPOLEAYPH.

fla BOAW NperosBopu M CKHOYBA [OroBOpYM, CBbp3aHM C npeaMeTa Ha AeWHOCT Ha

APYXeCTBOTO,
MbNHOMOLLUHOTO CnefBa fa Ce ThAKYBa Pa3llMPUTENHO C OFfie] Ha NPefoCTaBeHMTE Ha

MbHOMOLLHKKA NpaBa Aa NPEACTaBNABa APYXKeCTBOTO NP1 M3BLPLIBAHE Ha MOCOYEHUTe f1o-
rope ae#cTaua.

. FA)
HacToawoTo NMLbAHOMOLLHO e Cbe ¢poK fo 31.12.2

Ha ocHoBaHue un. 2
ot 3311

'ﬂ“&hae_

Ha ocHoBaHue un. 2
ot 33114
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Ha ocHoBaHwue un. 2
ot 3314
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CUNKAB AL

yn. Komatescko Lwsoce 92 T+359 32277171 cffice@fitkab.com
4004 Mnosyus, Buarapus © +359 32671 133 wwwfilkab.com
Mpunoxenue Ne 4
REKNAPALMUA

33 MPUEeMaHe Ha YCI0BMATA B NPOEKTa Ha PaMKOBO CropasymMeHKe U NPOeKTa Ha KOHKpeTeH A0rosop,
HepasgesiHa Yact OT PpamMKOBOTO CcnopasymeHHne

AonynoanucaHuaT AnexkcaHabp BuKktopoB [MpuxogkoB, , B KavyecTsOTO MM Ha [TbAHOMOLLUHMR Ha
V3anbAHVTENIHUA AUPEKTOP C HOTAPHAHO 3aBEPEHO MbaHOMOWHO Ne 5487/06.12.2017 Ha HoTapuyc Ne 473
— MuHa CTonnosa, npegcrasnasaty ,Gunkab” Afl, y4acTHMK B Npole/ypa 3a BbanaraHe Ha obuiecTBeHa
nopbuka ¢ ped. Ne PPD 17-158 u npeameT: ,J0CTaBKa HA BEHTU/IHM OTBOAY cpegHO HanpexeHye (CpH)“,

AERNAPUPAM, YE:

1. Mpuemam YCNOBUATA B NPOEKTA Ha PAMKOBO CROpasyMeHue, NPUIOKEH B AOKYMEHTaLMATA 3a yYacTue.
2. Npremam YCNoByUATA B NPOEKTa Ha KOHKPETEH A0roBop, Hepas/ieNHa yact OT PaMKOBOTO Crnopasymetie,
MPUACKEH B AOKYMEHTALMATA 33 yJacTme.

Ha ocHoBaHune un. 2
ot 33114

Dara: 30.03.2018r. Jexnapatop:

[THIHOMOLHUK  Ha

¢  HoTapuajiHo
5487/06.12.2017 Ha
170Ba
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SOUNKAB ALl .
yn. Konarescko woce 92 T +35@ 32 277 171 office@filkab.com
4004 Ninoapua, Gunrapua ® +359 32 671 133 wwrw.Blkab.com

fipunoxcenue Ne 5

OEKNAPALMUA

33 CpOKa Ha BaNMAHOCT Ha odepTata

JlonynoanucaHnaT AneKcaHabp BMKTOpoB TPUXOAKOB, MpuTesasalwy, awulHa ocHoBawve un.2 ot 33117 |
n3faneHa Ha 11.05.2010 r. or MBP — rp. Mnoeaus, agpec: rp. Tinosgus, bya. ,Mapuua” Ne 29, B KauecTBoTO
MW Ha [TbAHOMOLWLHWMK Ha MSNbAHUTENHWMA OWPEKTOP ¢ HOTapWManHo 3aBepeHo MbAHOMOWHO Ne
5487/06.12.2017 Ha HoTapuyc Ne 473 — Muna CTounosa, npeacrasnseau, ,dunkab” All,

YUYaCTHWK B NpoUeaypa 3a Banarade Ha obujecteeHa nopoika ¢ ped. Ne PPD 17-158 u npeamer: , flocTaBKa
Ha BEHTUNIHY OTBOLM CpesHo HanpemeHne (CpH)”,

[EKAAPUPAM, YE:

C nopasaHe Ha HacToAwaTa odepTa, HaNPaBeHUTE OT HAC NPEAAGKEHWSA N NOETH AHTAKUMEHTH Ca BNMAHK
32 CPOKa, NOCOYEH B OGABNIGHMETO, CYXTAHO OT KpaltHUA CPOK 3a NoZasaHe Ha 0PepTHT

Ha ocHoBaHue un. 2
ot 33114

HAata: 30.03.2018r. Jexnapatop:

- [MbAHOMOLUHMK HAa
p € HOTapuanHo
5487/06,12,.2017 Ha
DMA0BA
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