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Test Report

cliant Dervasil - Salnt Joseph {France)
oguipment undar test Polymar housed metal-oxide surge arresters Typa AZB 27
tasts performed Weathor agalng test - Test series A
nermatlve dacuments IEC Standard 60099-4 Edition 2.0 (2004.08), (
racalpt date of the sample May 24, 2004
test date from July 8, 2004 to August 24, 2004
na. of pages 22 no. of pagos annexad 8 . !
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— e .. . .
*
hY
N
first Issuo date May 12, 2008
. . |Ha ocHoBaHue un. 2 ot 33711
preparad PeC/TEST - G. Fedali
varified PeC/TEST - A. Sironi f“'ES
; CENE [ ;
approved PeC/TEST - M. de Nigrls 1y ELEII%E];}F?:)?EEJILE:LL“mm}
Brove ¢f Comaananti
Ha ocHoBaHue 4n. 2 ot 33J11
CESt Via R, Rubstting 64 - Ca-peln!—u . e x}! Lano
Centeo Elstirotaenica Q134 heano « Hda Inteea
Sparimntela $akana Telefons +39 9221269 Code ﬂscn'c o eI M REA 44\12.{2
Glaclato Motts SpA Fax +33 0221255440  lsesizitna COIAA 00783580160 .1 TOOTS35E0150

vivaneesLit

MH;_W: T .y
LB‘?‘ ;“%‘g%} 5 4 ?ﬁ”‘iﬂﬁf%ﬁi\ |




Test Report AT-A5/022740 p.2

tests witnessed by: !

idenfification of the object: Performed

The Manufacturer guarantses that the tested surge arraster is manufactured according to the submitted

drawings.

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

These drawings identifled by CES| and numbsred A5f021441 na.1 to 10 have been returned

to the Client.

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 followings

- 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 : voitage (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 a confidence level of about 95 %} and have to
he considered as maximum values.

AN

lahoratory information

CESI testing team: Q. Fedeli
test laboratory: P188

activity code: 4128bB
keywords: 12015R 23801L 31020W 44060J 53001D
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Test Report

AT-A5/022740 p.4

Test object

Type: Two polymer housed metal-oxide surge arrester typs AZB 27.
The test objects were identified by Cesi as sample W1 and sample W2,

electrical characteristics {claimed by the client)

manufacturer's name DERVASIL - Saint Jaseph {France}
nominal discharge current - 1, [kAl 10,0
rated voltage - U, kV] 27,0
continuous operating voltage - U, fkVl 22,0
(' line discharge class . i
ratad frequency - {Hz] 50

Dimensional characteristics of the test objects, claimed by the Cliant:

total hei_ght [rmrn) 272,4
sheds diameter [mm] 11¢
core diameter [mm] 59,4

GRUR & AT
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Test Report

AT-AbB/022740 p.5
Dimensional characteristics of the test objects measured by Cesi
total height [mm] 270
creepage distance [mm] 711
arching distance [mrm] 297
number of sheds [n] 9
sheds diameter [mm) 116
core diameter [mm] 59,5
sheds spacing [mm] ' 25
sheds projection [mm] 30
(
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Test Report CESITEST

Picture of the test object W1
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Test Report

AT-A5/022740 p.8

Test carried out and test procedure

Test has been carried out according with 1EC Standard 60098-4 (2004-05) edition 2.0
"Metal-oxide surge arrester without gaps for a.c. system", at clause 10.8.14.

Initial measurement
- The reference voltaga have been measured at reference current equal to 5 mAg,

- Internal partial discharge have been measured.

The application voltage has been increased up to rated voltage {U,) and maintained for 10 sec.

The voltage has been decreased to 1,06 times the continuous operating voltage {U,) and the partial
discharge level has been measured according to the reference standard.

Weather ageing test. Test sories A: 1000 hours

Note: During the weather ageing test, the test objects were tested in parallel with a Dervasil insulato\r.\
The test samples have been assembled in the test roomin vertical position spaced each-other and from\ '\
the chamber walls in order to avoid elestrical fisld disturbance.

Test objects have been cleaned with deionized water before starting the test.

'\\ n
The surge arresters have been energized at Uy, = 22 KV g and kept for a total duration of 1000 hours I
in the test room filled with salt fog. (‘\J\\
: | ]
The water flow rate was 0,4 + 0,1 /h*m?® !j
: !
N ,‘-/

At the beginning the salinity of the water solution was 10 Kg/m?®. Than it has been decresed to 5 Kg/m®
after 591 hours, and to 2,5 Kg/m® after 610 hours (see the paragraph "summary of test result"),

The salt fog was not directly sprayed against the test spacimens.
A scheme and a view of the test configuration are shown at pages 14 and 15,

The test sample has been visually inspected after about 500 hours and at test completion,
Photos were taken at the end of the test.

Final measurement

The initial measurement were repeated.
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Test Report

AT-AB/022740 p.8

Summary of test result

Test series A: 1000 hours

The external flashovers occured during the test are noted in table below. The test salinity had to be
changed twice.

sample W1 sample W2 test salinity salinity change
1% Flashover after 565 h | 10 g/l
2™ Flashover after 591 h 10 g/l from 10 to & gf!
3“ Flashover after 595 h 5 ghl
1% Flashover after 610 h 5 gl from 5 to 2,5 g/l
2™ Flashover after 976 h 2,5 g/l _ (
3" Flashover after 981 h 2,5 gfl

Visual inspection
Note: Sheds are numbered starting from the live side.
- After 500 hours

No tracking, shed puncture or significant erosions have been evidenced by the visual inspection carrisd
out after 500

- After 1000 hours

Sample W1:

An overall view of the object after 1000 hours is shown in the photo at page 186.

No tracking, significant erosion or puncture was observed.

Shallow and diffuse erosions were visible on all circunference of the core between sheds n.2 and n.3
and, in less diffused way, also on the core between sheds n.3 and n.4 (ses photo at page 17).

Sample W2:

An overall view of the objsect after 1000 hours is shown in the photo at page 18.

Mo trackmg, significant erosion or puncture was chserved.

Shallow erosions on the cores between sheds n.2-3, sheds n.4-5 and sheds n.6-7 {ses photo

at page 19).

Shallow and diffuse erosions were visible on all circunference of core between sheds n.8 and n.g (see
photo at page 20).




Test Report

AT-AB/022740

p.10

Variation of the reference voltage

Type before test after test variation
kv KV %
W1 27,26 27,9 + 2,3
w2 28,03 28,4 + 1,3
Accsptance criteria: satisfied
Partial discharge level
Type before test after test
nC pC
Wt <1 <1
w2 <1 <1

Acceptance critaria: satisfled

Conclusion: the acceptance criteria specified by the standard are satisfied. The test result is positive.
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Test Report 5 : AT-A5/022740 P11
Measurement of the reference voltage - initial
test object: Polymer housed metal-oxide surge arresters
test circuit: /
date: May 12, 2004
sample W1
3rd harmonic
os6ill, voltage current current current power
amplitude
no, kV + mA,, - mA, MA,. W 1A
1 27,28 4,94 4,82 1,04 25,18 f
date: May 12, 2004 (
sample W2 \‘
) 3rd harmonic
oscill. voltage current currant current power
amplitude
no. kv + mA, - mA, A, w #A\
2 28,03 3,95 5,04 1,37 23,80 i\
\
LN

U
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AT-A5/022740

p.13

Weather ageing test.

Rot  Xot

.o v

220 v

Oggetto
In prova

prot, max

v1

) T

TV 2

power frequency test circuit {plant P188)

TA
TV,:
: direct reading voltmeter
: booster transformer PIV] type TMO/230 ; power 50 kVA ; ratio 220 V/ 30 kV ;

v,
T

TV,

Vs

check of the test circuit

current reducer ; ratio 150A / BA
voltage reducer ; ratio 220V / 100V

primary current 227 A ; secondary current 1,67 A ; CESI no, 38875
voltage reducer CGS type VSO 534 ; CESI no. 287 ; ratio 30/0,1 kV

: voltmeter ANALOGIC Type DP100 ; CESI no. 9533

R :regulator type M.E.S.A.; power 68 kVA ; output voltage 220 V ; CESI no. 29991\

date: August 8, 2004

low voltags high voltage
= 300
Vi Vit b le Va Var
\ \4 A A v kv
/ ! ! ! 501 15,0
! ! ! { 73,3 22,0
! ! ! ! / /
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CESH 57

Weather ageing test. Test arrangement
Plant: pollution test foom planimetry

AT-AB/022740

Door
N 'ﬂ\
22 kV
cable o i
leakage

urrent (A
It

200 cm 100 cm

——

Test roorn volume: 360m?®

B: bushing

N: spray nozzles. Number of spray nozzles: 4
W1, W2; test obiects
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Test Report CESITEST

Pleture of the test sample W1 after the fest
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Testing Senvies . AT-A8/011740 p 17

Plctute of the test sample Y1 uller the test
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Test Report

Pleture of the test sample W2 after the test
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Tetlag Servieen AT-A8/022740 19

Pieture of the test sample W2 after the test
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Bleture of the test sample W2 after the test
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Test Report AT-A5/022740 p.21

. Measurement of the reference voltage - Final '

test object: Polymer housed metal-oxide surge arresters
test c¢lreuit: /

date: August 30, 2004

sample W1
. 3rd harmonic
oscil, voltage currang current culrent power
amplituda
no. kv + mA, -mA, mA . W HA
3 27,9 ' 4,88 5,04 ' ! / !
date: August 30, 2004
sample W2 - (
3rd harmgnic
oscill, voltage current current ocurrent power
amplitud
no. KV + mA,, - mA,, mA,, W A\
4 28.4 4,32 5,04 f ! !
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oscillogram no.03
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oscillogram no.07
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- CIIMICHK HA OTHEJIATE M3IUTBAHIS HA BEHTHJIEH OTBOJ THII AZC

o S

e I

150 U BEHTHUIEH OTBOJ THIL AZC 270

Msimranme #a HaonaumoRyaTa yerofaueoeT Ha KOpIyca Ha BEHTHITHHS OTBOJ
Vsnutanue Ha 0CTATETHO HAIPOKCHHE
Msnuraune 3a yeToduneocT Ha ABITOTPASH TOKOB HMIYNC
Hlsninranue Ipy paboTer pexuM ¢ BHCOKO-TOKOB HMIYC:
— lsmurarme ¢ yekopeno crapeene
— MznmTanue np pexsM ¢ BHCOKO-TOKOR UMIYJIC H KOMYTAIHOHHO
TIPEHANPEIKCHHE .
Wsnuranve Ha k6co chenenme
Wamuranye ¢ BETpeHo yacTHIHO paspexnane
Mznuranne Ha OrpBai MOMENT
Msnmurarne ¢ NpoHHKBaHe HA Biara

Msnutanue ¢ atmocdepro cTapeee

B -

Ha ocHoBaHwue 4un. 2 ot 33J1[
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Test veport No, 9422/08

TEST OBJECT

EGU-HYV Laboratory a.s

SURGE ARRESTERS AZB-D 42

Drawing No.: No. 998000210

Characteristics of arresters are
Ur = 42kV

Ue = 35kV

In = 10kAclass |

The creepage distance; 1045 mm
The arcing distance: 365 mm

Insulation withstand characteristics are :
190 kV dry lightning impulse withstand voltage
70 kV wet power-frequency voltage

DATE OF DELIVERY
2008-10-10 and 2008-10-22

SCHEDULE OF TESTS

1, Internal partial discharge test

2. Dry lightning impulse withstand voltage test
3. Wet power-frequency voltage test

2/11

IE!{"

(see Figure 1)

5 apP L |

surge arvester #1 sn 08/0006
surge arvester #2 sn D42 0030
surge arrester #2 sn D42 0030
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Test veport No, 9422/08 EGU-HV Laboratory a.s,

TEST PROCEDURE

1. Internal partial discharge test
The test was carried out according to IEC 60099-4, clause 10.8.8.

The test voltage was increased fo the rated voltage of the arrester, held 2 sto 10 s, and then
decreased to 1,05 times the continuous operating voltage of the arrester.

The test arrangement is given on Figure 3.

Testing and measuring equipment:

T

== Cn 3 Test object

= ; ¥
to unlversal volinetsr 1o Tedtex instr,

IR — induced regulator CKD Praha, 6/0-3 kV, S0kVA

T — test transformer Fischer-K.éln, 3—6{250 ¥V, 250 kVA
IVT - instrument voltage transformer Skoda, 380/43 KV 7 10043 V, serial No. 917355 \
PD measuring system Tettex, type 2801, serial No. 123989 \

universal voltmeter Siemens, type MU 15, serial No. 879953
digital stop-watch Speedo, type Speedo _
measuring systerm for atmospheric condition COMET, type 14130, serial No. 04900257

2, Dry lightning impulse withstand voltage test

Test was carried out in compliance with IEC 600994, clause 8.2.6 and in compliance wi
IEC 60060-1, clause 20.1.2.

Fifteen (15) full lightning impulses of positive polarity was applied to the arrester followed by
fifieen (15) full lightning impulses of negative polarity.

The impulse withstand voltage of 190 kV was applied to the arrester.
The wave shape of the fest lightning impulse is given in Figure 2.

The test arrangement is given on Figure 4.
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Test veport No. 9422/08 EGU-HV Laboratary a.s,

Testing and measuring equipment:

Spherecqus
[ O
Ry Rat e
Rz = C2
= "= Test object
=y Cj
"T" Ray

coaxial cable to measuting devics

impulse generator TuR Dresden 750 kV, 30 kJ
Rai/Ra - resistive divider Haefely, type R 800, serjal No. 554333
, digital voltmeter Haefely, type 64 M, serial No. 604160 :
oy measuring system Hacfely Trench, type HiAS 743, serial No. 080649-01 (
measuring system for atmospheric condition COMET, type D4130, serial No. 04900257

yard stick, type 30-847, serial No. 101

3. Wet power frequency voltage fest

Test was carried out in compliance with IEC 60099-4, clause 8.2.8 and in compliance with
IEC 60060-1, clause 17. .
The one minute wet power-frequency withstand voltage (Uwac) was applied according o
IEC 60060-1, clause 17.1.

The test arrangement is given on Figure 5.

Testing and measuring equipment:
T O

Test object

A

¥ to universal voltmeter

G - synchronous generator BEZ Bratislava 6 kV, 1300 kVA, SO Hz
T - test transforrmer Fischer-Koln, 3-6/250 kV, 250 kVA

IVT - instrument voltage transformer Skoda, 38043 XV / 100A3 V, serfal No. 917355
universal voltmeter Siemens, type MU 15, serial No. 879953

measuring system for atmospheric condition COMET, type D4130, serial No. 04900257
conductivity meter ino Lab Con Level 1, serial No. 99440007
yard stick, type 30-847, serial No. 101

digital stop-watch Speedo, type Speedo
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Test report No, 9422/08 EGU-HV Laboratory a.s,

UNCERTAINTY OF MEASUREMENT

QUANTITY UNCERTAINTY
(k=2)
Up 1,5%
Lightning impulse voltage T 2,6 %
Ty 2,2 %
Power-frequency voltage 1,7%
Partial discharges . 8,0 %
Air pressure 0,04 kPa
Temperature 0,7°C
Relative humidity 4%
Time 0,2%
) Length (1 -3 000mm) 620 pm
Conductivity (0,1 pS/em — 500 mSiem) 1,3 %

The rteported expanded umcertainty of measurement is stated as the standard uucertainty of
measurement multiplied by the coverage factor k = 2, which for a Normal (Gaussian) distribution
corresponds to a coverage probability of approximately 95 %.

LIST OF SYMBOLS

b air pressure (kPa},

£ air temperature (°C),

RH  relative air humidity (%),

U test voltage (kV), corresponding to actual atmosphere,

Q internal partial discharge (pC),
Uwis  specified dry lightning impulse withstand voltage (kV),
ri average value of rainfall intensity (mm/miny):

- v.¢. - vertical component,
- h.c. - horizontal component,

p water resistivity (Qm),

Uwac  specified wet power-frequency withstand voltage (kV), correspending to
standard reference atmosphere (test duration - 60 s).

RATLL A R EEGAT
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Test report No. 9422/08 EGU-HY Laboratory a.s.

TEST RESULTS

1. Tuternal partial discharge test

Table 1
sample #1
b (kPa) 99,3
1(°C) 16,7
RH (%) 56,7

Q (0C)
I } T
0 0,5 0,5
35 2 2
68 |3 3 - (
42 6 6

Measured values of partial discharges on arrester are less then 10 pC specified by
IEC 60099-4 clause 10.8.8.

Surge arrester #1, drawing No. 99B000210B passed the internal partial discharge
test according to JEC 60099-4, clause 10.8.8,

2. Dry lightning impulse withstand voltage test

Table 2
sample #2
Polarity + -
b (kPa) 99,2 99,2
t(°C) 16,3 16,3
RH (%) 44,6 44,6
Uy (KV) 190 190
No. of flashovers 0 0

No internal and external disruptive discharges were occurred during the test with the specified
dry lightning impulse withstand voltage 190 kV (corrected value 179 kV).

Surge arrester #2, drawing No. 99B000210B passed the dry lightning impulse
withstand voltage test according to IEC 60099-4, clause 8.2.6.

. by b . J v I F d i A éz ‘chﬁ
ey T TS R DITTOG . %MCAhi f_('?,?



Test report No. 9422/08 EGU-HV Laboratory a.s.

3. Wet power frequency voltage test '

Table 3
sample #2
b (P) 99,2 .
£(°C) 15,9
RH (%) 54,6
i v.C. 1,0
(mm/min} | h.c. 1,0
p (CQm) 103
Uwac (k) 70

No flashover and no puncture was occurred during the test with the specified wet power
 frequency withstand voltage 70 kV.

Surge arrester #2, drawing No. 9980002108 passed the wet power frequency voltage
tests according to TEC 60099-4, clause 8.2.8. _
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EGU-HY Laboratory a.s.

Figure 3
Surge arrester, drawing No, 99B000210R,
test arrangement under internal partial discharge test

Figure 4
Surge arrester, drawing No. 99B000210B, g8
test arrangement under the dry lightning impulse voliage test ﬂf s
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L - Figure 5
: Surge arrester, drawing No, 9980002108,
test arrangement under the wet power frequency voltage test
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{ PUBBLICATO AS007148 (PAD - 1098393} |
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A

Client

Address of the Client

Tested samplesfitems

Tests carvied ouf

Standards/Specificafions

Tests date

DERVASIL

Route de Popenot F-42800 Saint Joseph (FRANCE)

Metal-oxide resistor block for polymer-housed metal-oxide surge arrester type AZBD

Residual voltage test

1IEC 60099-4 — Edition 2.1 {2006-07)

from April 01, 2008

The results reperted in this document relate only Lo the tested samples/items.

Partial reproduction of this document is permitted only with the writien permission from CESL

Mo, of pages

Issue date
Prepared
Verified
Approved

1

\J ~

15
September 23, 2008

LAP - Gregon Marco

AT AL AT

LAP - Sironi Alberto, LAP - Ameodo Gilorgio

AERTHY AT

LAP - Nlcohm Roberto

- ARATIAEENSHAMT

to April 02, 2008

No. of pages annexed 197
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GESI Via R, Rubatling 54

Caopitale soclale & 550 000 Euro
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Sperimentale ltaliape  Telefono 439 0221251 Codice fiscale e num M. R.E.A

Glacinto Motta spa Fax +39 0221265440 isctizloane CCIAA 00793530150 ﬂEJ...lm 93550150
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Tests witnessed by:

Identification of the object: Not requested

Ty
)'l
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 volfage: =3 % time parameters: 10 %
- dielectric tests with impulse current :peak valuer £3 % time parameters; £ 10 %
Y
) - dielectric tests with alternating voltage  : voltage (ms)i £3 % time parameters: +3,5 %
' - diefeehric tests with direct voltage rvoltage: 3 % time parameters; + 3,5 %
- partial discharge measurement rup to 10 pCi:1 pC above 10 pC: £ 10 % \
- 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‘ ror mal
distribution, to confidence level of about 95%) and have fo be considered as maximum values.
Laboratory Information
Receipt dafe of the sample March 05, 2008
Test location CESI — Via Rubatiino 54 - Milan
CESI testing team Mr L. Podavitte — Mr 1. Guacci
Test Inboratery . P177
Activity cade AEQSLAPOIG
AHDHG

DTG O BT
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Test object characteristics

type: Metal-oxide resistor block for polymer-housed metal-oxide surge arrester type AZBD

electrical characteristics (assigned by the client)

Manufacturer's name DERVASIL — SAINT JOSEPH (FRANCE)
Nominal discharge current — [, [kA] il
Rated voltage — U, [kV] ' 6,0
Reference current - I, [ImA] 5,0
. Line discharge class 1 {
. J Standard rated frequency - [Hz} 50/60
year of inanufacture 2008

e ———
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Approved

Test Report

Picture of the test object

1

Thoto no.

de surge arrester type AZBD

3t

0

housed metal-

for polymer-

istor block

-oxide res

Metal

AL26TIG
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Reference Standard

IEC 60099-4 — Edition 2.1 (2006-07) - Clavse 8.3
“Metal-oxide surge arresters without gaps for a.c. system”

Test carried out

MNumber of sample tested

Lightning impulse residual voitage test

Switching impulse residual voltage test

Steep current impulse residual voltage test

3

Test object identification
Test object name Identification of test smmple (given by CESD
Metal-oxide resistor block for polymer-housed metal-oxide RVI-RV2-RV3 (
surge attester typs AZBD {
\\
s
A12651G r ] / ’
TS B A = mER s i AR, - 2
G & L ¥ €
— AT L WA N
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Test procedure

The following tests have been carried out on the same three samples

a) Ligh\‘ningA impulse residual voltage test
- wave-shape 8720 ps
- peak current Ip=10kA, 05, =5kA &2],=20kA

b) Switching impulse residual voltage test

- wave-shape front time in the range 30s to 100ps, tail time twice the virtual time
- peak current 125 A & 500 A (according 10 table 4 of the reference standard)

¢)_Steep current jmpulse residual voltase test

“ - wave-shape . front time equal to 1 ps, tail time less than 20 s
] - peak current I,=10kA
i = note Correction of the inductive error

The inductive error was determined replacing the surge arrester section with a metal part having the same
dimensions and measuring the voltage across the metal part in this condition..

Being the inductive error (peak valug) in the range 2% to 20% of the measured residual voltage (peak
value) the correction was applied by substracting the impulse voltage shape measured on the surge amester
section and the impulse voltage shape on the metal part.

Test resulf

- Seepages 8§ &9

/%’ - Q2 ‘(ﬁ
7 ot i

Al2651G

_'«9< 5 1 é 1,? ? ﬂ \%ﬁﬁ “F .




ﬁgg AB007148
Test Report Approved Page 8
Residual volfage tests
Lightaing impulse residual voltage test,
Test civeuit:  AGI20
Date:  April 01, 2008
Sample Requested | Charging Oscillogram Current Discharge | Residual Lighmin’g impulse
current voliage waveshape current voltage protection level
No. kY No. #s kA kv kv
0,51, 21,8 07 3,7/18,9 5,00 15,11
RVI N 50,0 01 8,7/18,9 10,11 16,14
o~ ' 301, 45,4 04 8,7/18,9 20,15 17,68
" J 0,5x1, 21,8 08 8,7/18,9 5,02 15,09
Rv2 1, 29,8 02 8,7/18,9 10,04 16,18 16,18
2,0x%], 43,4 05 8,7/18,9 20,07 17,69
05xT, 21,8 09 8,7/18,9 5,02 15,08
RV3 I, 29,8 03 8,7/18,9 10,05 16,10
20x1, 45,4 06 8,7/18,9 20,00 17,59
Oscilloscope settings
Requested corrent sampling division input Attenyation
Hns Vdiv
0,521, 0,5
Current 1, 5 1,0
2 xl, 1,0
05x1, 1,0
R Voliage I, -5 1,0
. 2 x1, 1,0
Notes:
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Residual voltage tes(s
Switching impulse residual voltage test,
Test cirenits  A0122
Date:  April 01, 2008
Requested | Charging . Current Discharge | Residual | Switching impulse
Sampl ! it
ample current Voltage Oscillogram waveshape current voltage protection fevel
No. A kv HNo. 15 A kv kv
RV 125 12,4 10 31/72 128 11,96
500 18,3 13 33/71 510 12,74 (
1 ) RV2 125 12,3 1 3172 | 130 11,97 12,74
A 500 18,3 14 33471 511 12,67
RV3 125 12,3 2 3172 128 12,05
500 18,1 15 33/71 457 12,52
Oscilloscope ssttings
sampling division Input attenuation
us Vi
125A Current 0,5 10:40
Voltage 20 1,0 20:5
250Acurrent 0,5 50:10
Voltage 0,5 20:5
Notes:

Al14351G
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Residual voltage tests
Steep current impulse residual voltage test,
Measurement of the inductive error
Test circuit:  A0121B
Date:  April 02, 2008

Sample Charging Oscillogram Current Discharge Peak voltage | Inductive error

voltage waveshape current
: No. kY No. s : kA v %
aliminium blocks 34,5 16 0,98/2,2 10,00 550 220 (1)
Oscilloscope seftings
sampling division input attenuation
118 Viaie

Corent 1 2 x 10

Voltage en .
Notes: (1) correction is required

J
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Residual voltage tests
Steep current impulse residual voltage fest,
Test cirenit:  AOI21B
Date:  April 02, 2008
Charging ; Carrent Discharge Cotrected Steep current impulse
Sample voltage Oscillogram waveshape cuirent residuat voltage protection level
No. kv No. us kA kv kv
RVI 34,5 17 ‘ 10,10 17,21
RV2 34,5 13 0,98/2,2 10,01 17,15 17,21 (
RV3 34,5 19 ' 10,06 17,21
Oscilloscope settings
sampling division input attenuation
s Vi
Current i 2
Voltage 5,0
Notes:

Al11431G i g




AB007148

Test Repoﬁ Approved Page 13
Circuit A0120
S Le D
> <} YT

i1
L |
Test object l |
| T
T Gy |
| |
) 1] ]|
_ Sh i—

_T..: ¥ ¥y

measuring systems
Impulse generater

. No, of stages |

Cg 4,98 pF
Le 10 pH
3 - Spark-gap
{ ) Voltage measuring system,
) D - Voltage divider SAGI; CESI No.11120
- Electro optical system CESI No.11521/522;
0sC - Oscilloscope type TEKTRONIX TDS 540A; CESI No.13217 {on channef No.2)

Current measuring systemn

Sh - Current shunt CES] No.6042; R= 2 m&; peak current= 250 kA
- Electro optical system CESI No.11517/518;
Q8C - Oscilloscope type TEX TRONIX TDS 540A; CESI No.13217 (on chamnel No.1)

AOI1201G \ Fﬁlﬁ’ﬁl‘r’
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Circuit A0122
S Le D
B < a'a'a'a
11
I
Test object | I
[T 1
T ¢ |
| |
]
T
) Sh i

1 !
measuring systems

Limpulse generator

No. of stages

1

Cg 2,498
Le 120 uH
S - Spark-gap
Voltage measuring systen, |
) D - Voltage divider SAGI; CESI No.13027 r\J
- Eleetro optical systems CESI No 11521/522 E
0OsC - Osuilloscope type TEKTRONIX TDS 540A; CES] No.13217 {on chaunel No.2)

Current measuring system

Sh

0OsC

AGIG

‘%e—f:’”’

- Current shunt CESI No.6037; R= 20 mQ; peak current= 230 kA
- Electro optical system1 CEST Nol11517/518
~ Oscilloscope type TEKTRONEX TDS 5404; CESI No.13217 (on channel No.1)
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Cirenit A0121B

%))
(.

.
]

Test object

|

A—==
L

| Sh =

—_—
—

| T
measuring systems

Impulse generator

No. of stages 1
Cg 0,500 uF

S ~ Spark-gap

Yoltage measuving system.
D - Voltage divider SAGT; CESI No.11120
’ ) 0sC ~ Oscilloscope type TEKTRONIX TDS 5404; CEST No.13217 (on channel No.2)

Current measuring system
Sh - Current Pearson CESI No.6042; 0,01 VX A
OsC - Oscilloscope type TEXTRONIX TDS 540A; CESI No.13217 (on channe] No,1)
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Test Report QE%

Client DERVASIL

Address of the Client Route de Popenot F- 42800 Saint Joseph (FRANCE)

‘Fested samples/items Polymer-housed metal-oxide surge arrester type AZBD090

Tests carried ouf Long-duration eutrent impulse withstand test

Standards/Specifications IEC 60099-4 — Edition 2.1 (2006-07)

Tests date from April 01, 2008 to April 02,2008 A

The results reported in this document relate only 1o the tested samplesfitems.
Partial reproduction of this document is permitted only wilh the written permission from CESI,

No, of pages 21 No. of pages annexed 28
Issue date September 03, 2008
Prepared LAP - Gregori Marco CES! S.p.A.
ergy Diviston
Verlfied LAP - Arneodo Giorgio, LAP - - Sjroni Alberto Fchnt Area QOmponents
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Test Report CES|

Tests witnessed by:

ldentification of the object: Requested

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

CESI checked that these drawings adequately represent in shape and dimensions the essential details and the paris of the fested (
object, .

These drawings identified by CESI and numbered A8024793 no. 1 to 3 are annexed fo this document..

The data necessary fo 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 Tpeak voltage: £3 % time parvameters: & 10 %
- dielectric tests with impulse current :peak value: £3 % time parameters: £ 10 %
- dielectric tests with altemating voitage  : voltage ms)i £3 %  time parameters: £ 3,5 %
- dielectric tests with direct voltage 1voltage:r &3 % time parameters: & 3,5 %
- partia} discharge measurement tupto IO pCi 1 pC above 10 pC: £ 10 % _
- atmospheric conditions s temperature:£2 °C pressure:r = 0,133 kPa bumidityy+ 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 o be considered as maximun values.

Laboratory tnformation

Receipt date of the sample Jone 18, 2008

Test location CESI— Via Rubafting 54 — Milan
CESI testing team Mr L. Podavitte — Mr 1. Guacci
Test Iaborat.ory P177

Actlvity code AEBO8LAPOI2
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Test object characteristics

type: Polymer-boused metal-oxide surge arrester type AZBD090

electrical characleristics (assighed by the client)

Manufacturer’s hame DERVASIL — Saint Joseph  (France)
Notmninal discharge current— I, [kA] 10
Rated voltage — ;. [kV] 1,07 x Uref
Continuous operating veoltage - U, [kV] 0,89 x Uref
Reference corrent - 1.p [mA] 5,0
Line discharge class 1
Standard rated frequency - {I12] 50/60

vear of manufacture
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Test Report

Picture of the tesi object

I

Photo no.

polymer housed metal oxide surge arrester
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Reference Sfandard

IEC 60099-4 {(2006-07) — Edition 2.1 « Clause [0.8.4
“Metal-oxide surge arresters without gaps for a.c, system”

Test carried ont

Numbér of sample tested

Long-duration current impulse withstand test

3

Test object identification

v J Test object name

Identification of test sample (given by CESI)

Polymer-housed metal-oxide surge arrester type AZBD0%0

LD1-LD2-LD3

N

Al12651G
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Test Report

Test procedure

The test procedure consisted of the following sequence:
a) Measurement of the power frequency reference voltage af the reference cusrent
b) Measurement of the lightaing impulse residual voltage at nominal discharge curvent

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

d) Caleulation of the specified energy associated to each long duration eurrent impulse according to clause 3.4.2 of the
reference standard

&) Application of eighteen long duration current impulses with the specified energy and a virtual duration of 2000 ps

) 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 ambicnt temperature
f) Measurement of the lightning impulse residual voltage at nominal discharge current for compatison wiﬂ& itial value
g) After cooling down to near ambient temperature cooling down to near ambient temperature application of a
nineteanth impulse to check the sample integrity
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 varidy
according to reference standard is 5%).
The oscillographic record of the 19" impulse did not reveal any sign of internal discharge.
\\‘
- The acceptance eriteria are fulfilled. The test result is positive \
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Test Report Approved Page §
Sumiary of test results
Vaviation of lightning impulse residual voltage at I,

Samnl befote test after test Varlati

ample discharge current | residuat voliage discharge current restdual voltage artation

kA kv kA kV %

LD1 10,10 31,69 10,15 31,81 +0,38

LD2 10,08 31,97 10,13 31,92 - 0,16

LD3 10,05 31,72 10,09 31,78 + 0,19

7y  Visual inspection after the test

The visual inspection of the surge arrester sections afier the test has revealed no sign of physical damage

fo S
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Test Re po rt J Approved Page 9
Long-duratign current impulse withstand test,
Reference voltage test,
Test cirenit:  A0019
Date:  June 23, 2008
Sample No. LD1
Oscillogram Voltage current | current current power 3rd harmonic amplitede
No. kv +mAg - A, MA s W pA
1 13,45 5,04 4,32 1,50 13,47 ---
)
Sample No. LD2
oscillogram Voltage current current current Power 3rd harmonic amplitude
No. kv +mh,, -mA A s W HA
2 13,57 3,02 4,06 1,49 13,50 ¢ ==
Sample No, LD3
oseillogram Voltage cuirent current current Power 3rd harmonik amplitude
No. kV + mA, - MAe A s W
3 13,49 5,03 442 1,52 12,73

A1168IG —

e | U O
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Test Report Approved Page 10
Long-duration current impulse withstand test,
Lightning impulse residual voltage measurement before the test
Test circuits  AQ{20
Date:  June 23, 2008
Sample Requested | Charging Oscillograrn Cutrent Discharge Residual voltage
current Voltage waveshape current

No, kv No. s kA kv

LDI 45,3 4 10,10 31,69

L.D2 Iy 45,4 5 8,7/20,0 10,08 31,97 (

-y LD3 ' 45,3 6 10,05 31,72
-
Oscilloscope settings
Sampling division . Input attenuation
us Vv
Current 5 L0 50:10
Yoltage 5 1,0 505
Notes:
w,
A11461G |
= LT ORI
. ATV U m | 30
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Long-duration current impulse withstand test,
Switching impulse residual voltage test,
Test cireuity  AD122
Date: June 24, 2008
hargl y i i
Sample Requested | Charglng Oscillogram Current Discharge Residual
cutrent voltage waveshape current voltage
No. A kV No. us A 1Y%
LD1 24,7 7 129 23,80
LD2 125 24,8 8 31/79 128 23,88
LD3 24,7 9 ' 125 23,73
Oscilloscope settings
sampling division input atlenuation
us lev
Current 20 0,5 N 10:10
Voltage 20 1,0 \ 20:5
Notes:

ATASIG
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Test Report : Approved Page ]2
Long-duration current impulise withstand test,
Voltage correction factor and energy caleulations
Date:  June 24, 2008
' i 1 L]
Sample Uper KU, KU, Uy [9A
{1 ] E1] 4] [5]
No. kv KV kY
LD1 13,45 14,392 11,971
LD2 13,57 1,07 0,89 14,520 12,677 . (
) LD3 13,49 14,433 12,006
[T U, : measured reference voltage
2] Ku, : maximum guaranteed factor for caleulation of Uy
[31 KU, : maximum guaranteed factor for calculation of Ue
[410; : corrected rated voltage [4] = [1] x [2]
EIRN s corrected continuous operating voltage f5} = [1] x [3]
1
Sample U, UL Ures T Z W V\ w
No. kv kv de. kv s 0 kJ | Wiy
LD1 14,392 46,054 70,521 15024. | | 10w
LD2 14,520 46,464 23,73 2000 71,148 15,165 \ 1,044 (
) LD3 14,434 46,189 70,727 15,071 {1,044 .
Ules : switching impulse residual voltage
U, T,.Z : see fable 3 of IEC 60099-4 at clause 8.4.2
W = Ures * (UL - Urcs) X (T/ Z)
A
W
ALVTI61G T
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TeSt Repf)!‘t Approved Page 13
Long-duration current impulse withstand test,
Test circuit:  AGDIT
Date:  June 24, 2008
Sample Impulse Charging voltage Oscillogram Peak ourrent Residual voltage Energy
U, 1 Uses B
No. No. kv No. A kv K
1 514 286 24,36 15,54
2 51,4 286 24,56 15,67
3 514 - 10 286 24,68 15,73
4 51,4 288 24,43 15,69
5 51,4 287 24,63 15,72
6 51,4 286 24,73 15,71
7 5L4 288 24,50 15,70
§ 514 286 24,62 15,69
LD1 9 51,4 13 284 24,78 15,70
10 51,4 289 24,56 15,98
11 514 286 24,66 15,68
12 51,4 286 24,78 15,74
13 514 286 24,51 15,63
14 51,4 286 24,66 {1568
15 51,4 284 24,73 \ 1567
16 51,4 286 24,49 \ 15066
17 51,4 284 24,67 \ 15k4
18 51,4 16 285 24.,80 \ 1569
Notes: (s’}\
Measured waveshape ; ’
virtual duration virtual total duration \
S
us
2000 2560
Oscilloscope setfings
sampling division Tnput Attenuation
us Vi
Current 500 0,5 10:10
Voltage 500 1,0 10:5
. _
i l B;\ Continued
\)‘ J—
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Continued
Date:  June 24, 2008
Sample impulse Charging volfage Oscillogram Peak cutrent Residual voltage Enecrgy
Ue 1 Ures E
No. No. kv No. A kY k]
! 51,4 286 24,63 15,71
2 514 284 24,90 15,68
3 51,8 11 283 24,96 15,69
4 51,4 280 24,68 15,70
5 514 283 24,85 15,68
- 6 51,4 285 24,92 15,78
e 7 51,4 284 24,74 15,69 (
- ) 8 51,4 284 24,87 15,73
LD2 9 51,4 14 283 24,99 15,76
10 514 284 24,74 15,67
i1 SL4 283 24,87 15,70
12 51,4 283 24,98 15,73
13 51,4 284 24,71 ! 15,70
14 51,4 284 24,90 15,75
15 51,4 283 24,98 \ 1574
16 51,4 285 24,78 \ 1575
17 51,4 284 24,92 \ 15,75
18 514 17 284 25,00 \ 15,75
) B
Notes:
. *‘} ) Measured waveshaps
virtual duration virtual total duration
Hs s
2000 2560
Os¢illoscope setfings
sampling division input Attenuation
Hs Vi
Current 500 0,5 10:10
Voltage ) 500 1,0 © 105
Continued
AllTIG
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Continued
Date:  June 24, 2008
Sample tmpulse +Charging voltage Oscillogram Peak current Residual voltage Energy
Uc l Ums E
No. No, kv No. A kv ki
1 51,4 287 24,54 15,67
2 51,4 286 24,68 15,68
3 51,4 12 286 24,83 15,70
4 51,4 286 24,56 15,67
5 51,4 287 24,73 15,78
f( i 6 51,4 286 24,83 15,82
: - 7 51,4 286 24,61 15,66
' ) 8 514 286 24,72 15,78
LD3 9 51,4 15 234 24,85 15,71
10 51,4 287 24,62 15,76
11 514 284 24,77 15,68
12 514 283 24,36 15,71
13 51,4 286 24,58 % 15,70
14 51,4 284 2473\ 15,66
15 51,4 284 24.88 \ 15,71
16 51,4 286 - 24,64 \ 15,71
17 514 284 24,77 \ 1571
18 51,4 18 285 24,91 \ A 1581
MNotes:
, [\
(K , ) Measured waveshape
- Virtual duration virtual total duration
s ns \
2000 2560 \
N
Oscilloscope settings
sampling division input Attenuation
Hs Vi
Current 500 - 0,5 10:10
Voltage 500 1,0 10:5
q/ J Continued
/"
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Long-duration current impulse withstand test,
Lightning impulse residual voltage measnrement after the test
Test cireuit:  A0120
Date:  June 25, 2008
R ted i Disch )
Sample cqueste Charging Oscillogram Current waveshape scuarse Residual voltage
Current voltage current
No. kv No. us kA kv )
. LD 31,4 22 10,15 31,81 {
) LD2 I, 313 2 8,7/20,0 10,13 31,92
LD3 314 24 10,09 31,78
Oscilloscope settings \
sampling division input attenuatios
s VM \
Current 5 1,0 50:00 r
Voltage 5 1,0 20:5 \
Notes:

(
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Long -duration current impuise withstand test,
eheck of the integrity of the internal parts with a nineteenth shot at ambient temperature
Test circuits  AD017
Dater  June 24, 2008
: . " E
Sample Impulse Charging voltage Oscillogram Peak current Residual voltage nergy
V. 1 \A E
No. No. kv No, A kv k)
LD1 19 51,4 19 286 24,52 15,64
LD2 19 51,4 20 285 24,80 15,64
LD3 19 51,4 21 288 24,69 15,72
Notes:
Measured waveshape \
virtual duration virtuat total doration \
us gts \
2000 2560 NE
Oscilloscope settings \ N
sampling division input attenuation ‘
s Vi L
Current 500 0,5 10:10 a
Voltage 500 1,0 1015 Foy
y
|
continued
A1440iG
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Circuit A0019
D
|
RE T I! I }
Test object ] a |
O =B
1
[ [
| [t
. PC - R o = 1
) L
=y "-E-' Y 1¥

measuring \systems

Power frequency supply

RE - programmable supply type LARCET A.C. Power Source 5000 P.S.; CESI no. 23702-32191
pPC - personal computer
T - voltage transformer type SPECIALTRASFO; power 30 kVA; voltage 200 V/15-30 kV

Current measuring system
o R - Current shunt CESI No.31120; R=9414 £
' ) - Electio optical system CESI No.11517/518; attenuafion 5:5
O8C - Oscilloscope type SONY TEKTRONJX RTD 710A; CESI No.9090

Voltage measuring system
D - Voltage divider SAGI; CESI No.11120
- Electro optical system CESI No.11521/522; attenuation 50:3
OSC - Oscilloscope type SONY TEKTRONIX RTD 710A; CESI No.9090

A0QI9IG
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Circuit A0120
S Le D
£> <} YTYTY Y
|
| 7 |
Test object | |
| T |
o !
L |
byl
T
Sh |
T::: ¥ 3

measuring systeg
Impulse generator

Mo.of stages |

Cg 4,98 nF
Le 10 pH
S - Spark-gap

Voltage measuring systeim,

D - Voltage divider SAGI; CESI No.13027
- Eleciro optical system CESI No.11521/522;
0SsC - Oscifloscope type TEKTRONIX TDS 5404; 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;
0sC - Oscilloscope type TEKTRONIX TDS 540A; CESI No.13217 (on channel No.1)

—-—————‘_””"____
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Circuit A0122
S Le D
D <t YV
N
|
Test object |
|
e Cyg

l
!

==
L

) | Sh

- !
measuring syste s

Impulse generator

No. of stages 1.

Cz 2,49 uF
Le 100 pH
R - Spark-gap

Voltage measuring systent.

. ) D - Voltage divider SAGI; CESI No.11120 : )
- Elecro opticat system CESI No 11521/522 Y
0sC - Oscilloscope type TEKTRONIX TDS 540A; CESI No.13217 {on chaunel No.2)

Current measuring system

Sh - Current shunt CESI No.6037; R= 20 m&2; peak current= 250 kA
+ ~Eleetro optical system CESI No 11517/519
08C - Oscilloscope type TEKTRONIX TDS 540A; CESI No,13217 {on channs! No.1)
1
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Circuit AGOLT
Ly L, L L,y 5 D
i g'e's WIS o o o WG — YT Yy D <
|
| } i
Test | |
L L 1 object [T
= Cy +C2 — -
. Iy
( _ P
‘ N [T
L Sh o
- ;
= = '
at the measurin g, system
Impuise generator
Ci...Cyp  -capacifors 37,5 uF
Ciz - capacitors 18,75 pF
Ly...Ly -~ inductors 666 pH
L - inductor { 600+500 ) uH (
( Y S: - spark gap |
Voltage measuring system. N /‘
D - Voltage divider SAGI; CESI No.11120 ' J
- Electro optical systen1 CESI No l/
QsC - Oscilloscope type TEKTRONIX TDS 5404 ; CESI No.13217 {on channel No.2)

Current measuring system

Sh - Current shunt CESI No.6042; R=2m £
- Blectro optical system CESI No 11521/11522.
0sC - Oscilloscope type TEKTRONIX TDS 5404; CESI No.13217 (on channel No.1)
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Client

Address of the Client

Tested samples/items

Tests carried ouf

DERVASIL:

Route de Poperot 142800 Saiut Joseph (FRANCE)

Polymer-housed metal-oxide surge arrester fype AZBD092 assembled with additional

thermal insulation and fitted with disconnectors

High current impulse operating duty test

Standards/Specifications 1EC 60099-4 — Edition 2.1 (2006-07)

Tests date

from April 01, 2008 io April 02,2008

“The results reporied in this document refate only to the tested samples/filems.

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

No. of pages 25 No. of pages annexed 46
Issue date September 03, 2008
Prepared LAP - Gregori Marco CE%E S.pA.
ergy Division
Verified LAF - Sironi Alberto, LAP - Armeodo Giorgio its
T AR Ha ocHoBaHwue 4n. 2 ot 33111
Approved LAP - Nicolini Roberto [
AEINR DA AT
rﬁ
\
CES}| Via R, Rubattino 54 Capitale sogiale & 550 000 Euro  Reglstro Imprese di Milano
Centro Eletirotecnico 20134 Miano - ltalia Inleramente yersato Sezione Ordlnaﬁa
Sperimentale ltallano  Telefono 438 022125.1  Godice fiscala e numero E.A 429222
Giacinto Motta spa Fax +39 0221255440 Iscrizione CCIAA 6078, 93580150
 hitipcifecey.ce: ceslit
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Tests witnessed by:

dentification of the object: Regquested

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

CESI cheoked that these drawings adequately represent in shaps and dimensions the essential details and the parts of the tested
object,

These drawings identified by CES! and numbered A8924793 no. 1 to 2 are annexed fo this document..

The data necessary to perniit repetition of the fests 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 %;  time parameters: £ 10 %

- dieleciric tests with impulse current tpealt valugt 23 %; time parameters: £ 10 %

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

- dielectric tests with direet voltage :voltage: £3 % time: % 3,5 %

- atmospheric conditions {emperature: £2°C;  pressure: 0,133 kPa; humidity: :ifi 10 %

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

Laboratory information

Receipt date of the sample June 19, 2008

Test location CESI - Via Rubattino 54 ~ Milan
CESI festing feam Mr L. Podavitte

Test Iaboratory P177

Activity code AE08LAPO16 A

DL ==
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Test object characteristics

type: Polymer-housed metal-oxide surge arester type AZBD092 assembled with additional thermal insulation and fitted with
disconnectors

electrical characteristics (assigned by the ¢lient)

Mamufacturer’s name DERVASIL ~ SAINT JOSEPH (FRANCE)
Nominal discharge current — 1, [kA) 10
Rated voltage — U, [kV] 1,03 x Uref
Continuous operating voltage - U, {kV) 0,83 x Uref
) Reference current - leer IMA] 50
“ Line discharge class 1
Standard rated frequency - [Hz] 56/60
year of manufacture 2008

NOTE:

The thermal model was supplied by the manufacturer
The verification of the thermal equivalency according to annexe B was not carried out by CESI

ANT6IG "'TT:—I-;—‘T“]
g ORATHATA,
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Picture of the test object

Photeno., ]

Polymer-housed metaf-oxide surge arrester
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Reference standard
1EC 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 impulse operating duty test 3 . (
Test object identification
1est object names identification of test sample (assigned by the CESI)\

\

Polymer-housed metal-oxide surge arrester type AZBD092 OD1-0D2-0D3
asseinbled with additional thermal insulation

{} } I ﬂr \/”/——\m\ |
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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) Measurement of the lightning impulse residual voltage at the nominal discharge current

¢) Caloulation 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 superimpesed to the power
frequency voltage at 1,2 times U in four groups of five impulses
- inferval between impulses of the same group: 50-60 seconds
- inferval between gronps: 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.

¢) 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 shoter than 100 ms after the apﬁ ication of the
second high current shot energization at 1" for 10 sec, and then at U,* for 30 min. fo verify the therraal stability.

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

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 variatio

according o reference standard is 5%).
The oscillographic record of the two fast lightning inpulse at nominal discharge cutrent did not reveal any sign of interna
discharge.

The thermal stabilify was achieved

The discomiectors did not operate

The aceeptance criteria ave fulfilled. The test vesulf is posifive

49
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Variation of lightning impulse residual voltage at I,
Saimo] before test after test Variati
ampie discharge current | residual voltage | discharge current | residual voltage ariation
kA k¥ kA kY %
OBl 10,09 32,27 10,11 33,1 +2,57
QD2 10,12 32,02 9,90 334 + 4,20
0oD3 10,62 32,00 10,08 33,1 + 3,40

Visual inspection after the test

The visual inspection of the polymer-housed metal-oxide surge arrester after the test has revealed no sign of physical damage
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High current impulse operating duty test.

Reference voltage test

Test circaif:

- A11681G

Date:  June 23, 2008
Sample No. OD1
Oscillogram voltage current current cusrent power 3rd harmonic amplitude
No. kv +mA,, - mA, MA s W LA
] 13,60 5,06 4,62 1,56 (4,31 -
Sample No. OD2
Oscillogram voltage current current Current power 3rd hatmonic amplitnde
No, kv + A - MA MA s W A
2 13,55 5,04 422 1,50 13,53 --
Sample No. OD3 {
Oscillogram voltage current cument Current power 3rd harmenic aniplitude
No. kv +mA, ~mhAg A s Y uA \\.
3 13,50 5,08 4,38 1,53 13,76 - Y ™
[y
\
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High current impulse operating duty test,
Ligittning impulse residual voltage measurement before the fest
Test circuit:  AQI20
Date:  June 23, 2008
Requested | Charging Discharge Residual
Sampl i I
ample current voltage Oscillogram Current waveshape current Voltage
No. kV No. Us kA kv
oDl 45,8 4 10,09 32,27
- oD2 i, 45,8 5 8,7/19,2 10,12 32,02 (
, ‘*:} 0OD3 45,5 6 10,02 32,00
Oscilloscope settings \
sampling division input Atfenuation
ps Vi \
Current 5 1,0 50;10
Voltage 5 1,0 505
Notes:
L)

HL
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Voltage correction factor and energy calculations
Date:  June 24, 2008
Ui KU, KU ; T U
Sample “
b 1] 2] [3] 4] [5] [6]
No. kv kv kv kv
OD| 13,60 14,008 11,288 13,546
oD2 13,55 1,03 0,83 13,957 11,247 13,496
oD3 13,50 13,905 11,205 13,446
¢~
L)
[1] Uper : measured reference voltage
[21 KV, : factor claimbed by the manufacturer for calculation of U}
[3] KU¢ : factor claimbed by the manufacturer for calculation of U,
U : corrected rated voltage [4) = [1] x [2]
[s1U : corrected continuous operating voltage [5] =[1] x [3]
HIREE : corrected voltage to be applied during the conditioning [6]=1,2 x [5]
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High current impulse operafing duty test,
Conditioning: application of twenty 8/20 ps current impulses (first part)
Test ciceuit:  A00§5
Date;  June 26,2008
Sample No, OD1 Sample No, OD2 Sample No. OD3
lmp. | Ose. charging | peak current Ose. Charging | peak current Ose. charging | peak current
No. No. kv kA No. kv kA No. kv kA
i 7 60,4 10,0 60,4 10,0 60,4 10,0
2 60,4 10,0 60,4 10,0 60,4 10,0
. 3 60,4 10,0 60,4 10,0 60,4 10 |{
. ) 4 60,4 10,0 60,4 10,0 60,4 10,0 '
5 3 60,4 10,0 9 60,4 10,0 10 60,4 10,0
G 60,4 10,0 60,4 10,0 60,4 10,0
7 60,4 10,0 60,4 10,0 60,4 10,0
8 60,4 10,0 60,4 10,0 60,4 10,0
9 60,4 10,0 60,4 16,0 GN 10,0
10 1 60,4 10,0 12 60,4 10,0 13 60,4, 10,0
11 60,4 10,0 60,4 10,0 60,4\ 10,0
12 60,4 10,0 60,4 10,0 60,4 \ 10,0
13 60,4 10,0 50,4 10,0 60,4 | 10,0
14 60,4 10,0 60,4 10,0 60,4 | 10,0
15 60,4 10,0 60,4 10,0 60,4 || [100
16 60,4 10,0 60,4 10,0 604 || \16,0
17 60,4 10,0 60,4 10,0 604 \]| g0
i8 60,4 10,0 60,4 10,0 604 || 108
19 60,4 10,0 60,4 10,0 60,4 1 ;ﬂ 0 \
20 14 60,4 10,0 15 60,4 10,0 16 60,4 10,0 \\
/ NS
) — (
Power frequency voltage applied to the test sample | Sample No. OD1 Sample No. OD2 Sampls Ne. OD3
during current impulse applications [KV] 13,546 13,496 “‘{3,446
Oseilloscope settings
sampling division Input attenuation
s Vi
Current 10 1,0 50:10
Voltage 10 1,0 50:5
Notes:
} e R '- BN
B PHTHRAT
l iji ; Eg 99‘ wil J
_ o
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High current impulse operating duty test.
Conditioning: Application of the first impulse 100 kA 4/10 ps high current impulses (second part)
Test elreuit:  A012]
Date:  June 27, 2008
Charging Dischar ;
. frid Residual current .
Sample. Impulse voltage Oscillogram current Yoltage waveshape Energy
No. No, kv No. kA kv us ki
(" oDl 1 93.5x2 17 98,0 53,1 33,1
‘ *) 0D2 ] 93,5x2 18 98,5 32,1 4,5/9,8 33,0
e QD3 1 93,5x2 19 99,0 53,8 33,0
Oscifloscope seftings
sampling division input attenuation
ps Vaiy
Current 2 2,0 300:10,
Notes:  epposite polarity 4,6 %
i
AI53IG ‘
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High current impulse operating duty test.

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

Test eireuits:  A0123— A0020 - AO131

Sample Mo ODI

Preheating temperature: 61 °C
Date: - June 30, 2008
Second high eurrent impulse application ' ‘ (

Oscillogram Charglng voltage Residual voltage Discharge current Energy Current waveshape
No., kV kY kA kJ ik
20 94,0x 2 - 99,0 - 4,5/9.8
Corrected rated voltage U, application
Osciliogram Time Voltage Current Current Power I
No. s kv + MAg - MAg LA
21 0 96,0 130,0 \
14,008 2 : 327 |
22 10 ’ 61,0 96,0 \ ;
\ 5
Corrested conflunos operating voltage U, application fo evaluate the thermal stability
Oscillogram Time Voltage Current Current Pow\é{ } (
No. min kv + Ay -mA, W
23 0 1,51 2,96 10,35
5 1,29 1,12 3,03
0 1,18 1,08 2,83
24 15 11,288 1,16 1,05 2,50
20 1,12 1,03 2,21
25 1,11 1,02 2,14
25 30 1,10 1,01 2,05
continued
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continued
SampleNo.;  0D2
; Preleating temperature: 61 °C
Date:  June 30, 2008
Second high current impulse application
( .\) Oscillogram Charging voltage Residual voltage Discharge current Energy Current
i No. kv kV kA kJ Hs
26 94,0 % 2 99,0 4,5/9,8
Corrected rated voitage U, application
Oscillogram Time VYoltage Current Current Po\ver r \
No. s kv + mA, - A \‘\)\ \
27 0 105,0 156,0 h
> - 260
28 10 13,937 48,0 71,0 \ \

Corrected continuos operating voltage U, application to evaluate the thermal stability

] ) Oscillogram Time Voltage Current Current
: No. min K + A -mA, w S
(' ) 29 Q 2,50 3,01 10,80
5 1,24 1,12 2,81
10 12,0 1,07 2,40
30 15 11,247 1,18 1,06 2,18
20 1,17 1,02 2,12
25 1,i5 1,01 2,00
31 30 1,13 0,99 1,88
continued
BAPHE & PN
SAPTY & WA R
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continued
Sample No.:  OD3
Preheating temperature: 61 °C
Date:  June 30, 2008
Second high current impulse appHeation
Oscillogram Charging voltage” Residual voltage Discharge ¢curent Energy Current (
No. kY kv ka ki s
32 040x2 e 103,0 - 4,5/9.8
Corrected rated voltage U, application \
3
Oscillogram Time Voltage Current Current Power \
No. 5 kv +mA,, “MAy W\
33 0 60,0 50,0
3 5 £l 3 1
34 10 13,90 46,0 70,0 » \

Corrected continuos eperating voltage LIy application to evaluate the thermal stability

Oscillogram Titne Voltage Current Cuwirent Power
No. min XY + mA, - 1A, W
35 0 2,30 2,80 9,51
5 1,30 1,18 3,51
10 1,26 1,16 3,27
36 15 11,205 1,24 1,10 3,09
20 1,22 1,06 2,72
25 1,21 1,03 2,54
37 30 1,18 1,01 240
continued
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High current impulse operating duty test.
Lightning impulse residual voltage measurement after the test
Test cirenit:  A0120
Date:  June 30, 2008
Charel
Sample Requested harging Oscillogiam Current waveshape Discharge Residual voltage
current voltage current
No. kv No. s kA kv
45.8 38 9,95 33,0
oDl
& ) 45,9 39 10,11 33,1
45,9 40 9,90 334
- o2 : ' :
I, 450 P 8,7/19,0 550 4
46,1 42 10,16 33,4
0oD3 : : >
46,1 43 10,48 33,1
- _—
Oscilloscope sefttings : \1 1
sampling division input attehuation \
us Vv \ \\
Current, 5 1,0 50:1.9 ;
Voltage 5 1,0 20:5\ ;
Notes:
A5 NS o Y . . |
BAPHG © OPiTHNAM
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Circuit A0019
D
™
RE T | |
g 32 Test object | T |
L R T ’
) PC o oy«
- |
— = N 1Y
meagsuring systems
Power frequency supply
RE - programemable supply type LARCET A.C. Power Scurce 5000 P.5.; CESI o 23702-32191
PC - personal compter
T - voliage transformer type SPECIALTRASFO; power 30 KVA; voltage 200 V/15-30 kV
Current measuring sysiem
R - Current shunt CESI N°.31120; R=941,4 Q)
a2 } - Electro optical system CESI N°.--; attenuation 5:5
: 0O8C - Oscilloscope type SONY TEKTRONIX RTD 710; CESI N°. 6318

Voltage measuving system
D - Voltage divider SAGE CESIN®.11120

- Eleciro opticat system CESI N°.11520/11524; aitenuation 5;5
OSC - Oscilloscope type SONY TEKTRONIX RTD 710; CESI N®.6318
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Circuit A0120
S Le D
P> < Y
N
Al
Test cbject | |
T
TGy |
Nl
]
R
Sh ]
= ¥ R

measuring systems
Impulse generator

No. of stages |

Ceg 4,98 \F
Lo 10 pH
5 - Spark-gap

Voltage measuring system.

D - Voltage divider SAGI; CESI No. 11120
- Electro opiical system CESI No. 115217522
0SsC « Oscilloscaps 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
- Eleetro opticat system CESI No. 11517/518
0sC - Oscilloscope type TEKTRONIX TDS 5404; CES) Na,13217 (on channel No.1)
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Circuit AG122
S Le D
{) $ YTYTY Y
T |
fr |
Test object ] |
| 71
. Cq I
| |
Ho
LT
) Sh P
= i

measuring systems

fmpulse generator

No. of stages 1
Cg 4,98 uF \

Lo 100 pH

—

S - Spark-gap

Voltage measuring system.

j D - Voltage divider SAGI; CESt No.11120
« Electro optical sysiem CESI No.11521/522; attenuation 5:5
0sc - Dscilloscope type TEKTRONIX TDS 540A; CESI No.13217 (on channel No.?)

Current measuring system

Sh - Current shunt CESI No.6042; R=2 m; peak current= 250 kA
- Electro opfical system CESI No.11517/518; atienuation 5:5
0sC - Oscilloseope fype TEKTRONIX TDS 540A; CESI No.13217 (on chanmel No.1}

o W/ PO G ORI,
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Circuit AB015
B
s Le [T e 1 L D

,_
1
1
1
1
1
]
1
1
H
¥
3
}
I
T
1
1
1
La.

Test object

T
%

Sh | =
= W

measuring systems

Impulse generator

No. of stages: 1

<, - Capagitor 4,98 pF

L - Inductance of the circuit |
L. - Inductor 10 pH |
s - Spark gap i

One resistor block has been added
Power Nrequency supply

RE - Regulator type specicialirasfo; power 20 kVA; voltage 380 V/220 V
T ~ Transformer type Pivi; power 30 kVA; voltage 220 V/ 15 kV

B - Blocking gap

Current measuring system

Shy - Current shunt CESI No.6042; R = 0,002 &
- Electro optical system CESI No.11517/11518; attennation 20:5
Qs8¢ - Oscilloscops type Tektonix 540A; CESI No.13217 {on channel No.1)

Yoltage measuring system

D - Voliage divider SAGI ; CESI No,1120; k= 1010
- Electio optical system CESI No.11520/11521; atienuation 50.5
0sC - Oseilloscope type Tektonix 540A; CESI No.13217 (on channel No.2)

ADOISIG
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Cirenit AQ121
S D
> <
1
I
Test object |
!
Gy

T
~——

- LR
measuring systems
Impulse gererator
No. of stages 2
Ce 3,32 juF
S - Spark-gap

Three blocks in series have been added
Voltage measuring system.

D - Voltage divider SAGI; CESI No, 11120
LT - Electro optical systern CESI No11517/518
__,) QsC « Oscilloscape type TEKTRONIX TDS 5404; CESI No.13217 (on channe) No.2)

Current measuyring system

Sh - Current shunt CESI No.6042; R= 2 m{; peak current= 250 kA
- Electro optical systsm CESI No11521/522
0sC - Oscilloscope type TEKTRONIX TDS 5404; CESI No.13217 (on channel No.1)
e
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Circuit A0123
S
P> < O
o ___ Cq4 to clrcuit A0020
(9 -
O
Impulse generator cireuit
No. of stages 2
Cg 3,32 uF
i S - spark-gap
()
AOIZIIG | AP A - m i —
SRR 5.Jr*53ﬁn' : - 02
| }( |§ﬁf Hae l:é,{”@%ﬁ e /"’(i—
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Civeuit A0020
rneasuring system
- e
i _______ J' She
. power—frequency
) Test object circuit AO130 or
impulse generator circuit A0131
circuit A0123 or
cireuit A0124 (
0
Shy b
1
= \

measuring system

Impulse genevator cireuit A0124
I = Circuit-breaker

Impulsive cuerent neasuring system

Shy - Current shunt CESI No.6039; R=20 m §) Y
- Electro optical system CES1 Mo.11517/518; attenuation 5:5 \
08¢, ~ Oscilloscope typs TEKTRONIX TDS 5404; CESI No.13217 (on channel No.1) - {

Power frequency circuit A01340

Voltage measuring system,

b - Voltage divider SAGI; CESI No.11120

- Electro optical system CESIE No.8009/8015; atienuation 50:5
sy - Oscilloscope type TEKTRONIX TDS 540A; CESI No.13217 (on channel No.2)
0SC; - Oscilloscope type SONY TEKTRONIX RTD 710A; CESI Ne.9096 (on channel No.2)

Power frequency current measuring system
Shy (TOV) - Current shunt CESTR=1500Q - Electro opiical system CESI M0.8011/8017

0SC, ~ Oscilloscope type TEK TRONIX TDS 744A; CESI No.13937 (on channel N1}
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Test Report

Circuit AQ131

R

T, O\

T
from 380Vac
I to clrcult AORO pover supply .
Ty DJﬁ Re

Power-frequancy cireuit

from 380Vac power supply

Ry single-phase voliage reguiator CORMES; power 20 kVA.; voltage 380/0 +220 Vac
R, single-phase voltage regulator CORMES; power 10 kVA; voltage 380/0 + 220 Vac
.. T voltage tradsformer type SPECIALTRASFO; power 30 KV A; voltage 200-400 V/15-30 kv \
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CE AS5/008453
Test Report Approved Page2
Tests witnessed by /

Identification of the object requested

The Manufacturer guarantess 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 pats of the tested
object,

This drawing, identified by CESI and numbered A5/009432 No. 1, is annexed to this document.

Only for laboratory requirement, in order to reproduce the test conditions, all the laboratory data are contained in the
document marked: - :

/

The measurement uncertaintics of the test results reported in this document comply with the following limits:
voltage : £5 % 5 cwrrent : k5 % ; time s £ 5 %

The measurement uncertainties are estimated at the level of twice the standard deviation (corresponi%ing, in the case of

nommal distribution, to a confidence level of about 95 %) and have to be considered as maximum estimated yalues referred to
that type of measurement. ' l\‘

Receipt date of the sample March 7, 2005

Test location CESI -- Via Rubattino 54 — Milan
Activity code - 31757 A:
QL)M T
B I' * e T T
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- C ES E A5/008453
Test Repor‘t Approved Page 4

Rated characteristics of the surge arrester fox witch the disconnectors are designed to be used

" Manufactorer DERVASIL F-42800 Salnt Joseph (France)
Duty cycle voltage rating ' ' upto 17,5kV
Frequency ‘ 50Hz
Classifying current SkA & 10kA
Classification ' _ distribution normal & heavy duty
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AS/00B453

Test Report

Approved Page 5

Disconnector operation test

Arrangements and test modalities
The disconnectors were tested with-out the surge arrester and with an insulating bracket also supplied by the manufacturer

The bolded junction from the discomector and the flexible conductor was performed applying a torque force of 20 Nm for
30s,

The applied voltage was about 16750 V

The test voltage was applied for 400 ms and after 400 ms with-out voltage, the test voltage was reapplied due to verify the
effective disconmection

Five samples of disconnectors were tested for each of the four current values stated by the Standard.

Test results -

In all the tests the disconnectors operated and the separation was permanent and effective.
The operation times (Hime to first movement) are reported in the table from page 6 to page 8 and in the diagram to page 9.
A view of some disconnector after the test is shown in the pbotos fiom page 11 fo page 12. .

The test result is positive

D,
: ,gr-*;g\:;: Fu [T %Ei H §ir G
’U(‘ ‘ %%ﬁﬁgk g P R
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CE L A5/008453
Test Re 81) rt Approved Page §
Single-phase current tests results
Test circudt: MO0013
Reference number of the oscillograms:  MP-AS5/008453
Calibration of the test circuit
Test Oscillogram Prospestive current Power Supply Frequency
ms value | peak value factor voltage
Yo, No.sheet A A - v Hz
Tl an 613 1560 0,07 16770 50
L
Bate: March 8, 2005
. Photo of one
Test Oscillogram | Sample tested voltage current m?mgﬁt resg?‘_:::h & sample afier Test result
A the test
No. No.fsheet T Mo v A ms yes /not no.
1 512 1 16630 599 14,5 not positive
2 612 2 16580 603 4,9 not positive
3 "2 3 16620 597 103 not 3 positive
4 g2 4 16620 502 15,0 not positive
s 9/2 5 16540 594 6,6 not positive
( )
v 71.\
IR cns
4 ' [ -1 0 o
FIRRUS LA

0D

M10551G \/



C E " E AS5/008453
Test Re po rt Approved Page 7
continued
Test circuit: MO015
Reference number of the oscillograms: MP-AS5/008453
Catibration of the test cirenit
Test Oscillogram Prospective current Power Supply Frequency
tms value | peakvalug factor voltage
No. No/sheet A A - v Hz
T2 111 200 525 0,05 16530 50
. ‘\_)
Date: March 8, 2005
Test Oscillogram | Sample tested | volta coment | metofint | restartofhe | PSSR |
&ra ample tes olage g movement current Sampio 84e o
the test
No. HNo./sheet No. v A ms yes £ not ne.
1272 6 16530 198 23,6 not positive
7 1372 7 16580 199 29,7 not positive
1472 g 16500 156 17,1 not 4 positive
9 1572 9 16510 197 36,5 not positive
10 1672 10 16500 198 28,2 not [\ positive

continued

M25041IG

Qci\/
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i : E AS5/008453
Test Re po rt ] Approved Page 8
continued
Fest eirouit: MOO01S
Reference number of the oscillograms:  MP-AS5/008453
Calibration of the test circuit
Test Oseillogram Prospective current Power Supply { Frequency
s value | peak value factor voltage
No. No.shest A A - v Hz
) T3 1771 19,72 53,0 0,03 16730 50
Date: March 8, 2005
. Photo of ene
. time to first restart of the
Test Oscillogram | Sample tested voltage current movement current sanﬁ?:: e-:ftter Testvesult
No, Mo./sheet No. Ay A ms yes/ not no.
11 1872 11 16710 19,5 82,6 pot positive
12 20/1 12 16670 19,6 387 not paesitive
13 21/ 13 16760 19,77 147 not s positive
14 24 14 16680 18,8 230 not positive
5 2411 15 16680 19,8 149 not positive

* manca oscillogramma

- P T T S
i kg TR N e -~ ohh A Loy
- '.T}%ﬁ S OB AT /
V25041G ( Bﬁl VAN ?JH{H HENT 3\ * Y ,
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AS5/008453
Test RepOI‘t Approved Page 10
Test circuit MO01S
Test object
R X
( . I VY s | »

Earthed
supply

o 7 ——|

(7} ‘The symbols used in this diagram are the sasme as those on the oscillograms.

i AT © hTt‘x e

3 }‘,%_.x«;; IR /78
AT & ST CAACKSE
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Photographs of test arrangenient

Phoiong, )
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Photegraphs of some samples after the test
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C ES A5/008453
Test Repo rt . Approved Page 13
Laboratory information
Requested values and test cireuit parameters
Requested values Synchronizer Time
Test voltage | rms. peak 1t duration Xar Kot position of the
cwrrent | curpent test
No. | V A A Mals s Q Q ° -
T1 16650 600 - - 0,1 20,0x2 - 37 13:00
1to5 “ 600 - - 0,1 20,0x2 - 127 13:10
T2 ® 200 - - 0,1 71,2x2 - 37 14:00
6 to 10 “ 200 - - 0.5. 71,222 - 127 14:05
T3 ¥ 20 - - 0,1 %2 - 37 15:00
11to 15 “ 20 - - 5,0 2254x2 - 127 15:05"
— (.
) \\
5
Y
\u

21001G
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AS/008453

Test Report Approved Page 14
Laboratory information
Test laboratory: P102/MP1
CESI testing team: C. Assi
C. Carndel
G. Vassallo
Dates March 8, 2005
Characteristics of supply circuit
Tests Supply OTEMV OTELV
from o K position X position
Tl 15 23 ¥V Lambrate 4,2 -
v
Y
Characteristics of measuring system \
' KRENZ TRANSISCOPE
Measure Transducer TRC channel \-\!“ . \\ ol
- ref. position No. No. 4 5‘.
I Gl 1 1 NN
U N1 -N2 1 2 AN
v Al A3 1 3 VN

o\ T
Y

\

\
|
-

Symbols assigned in ‘ref.’ column refer to the measuring equipment listed in page “Laboratory P102 — MP1, Measuring

system characteristics.”

Other measuring equipment:
Ohmmster CESI aumber:

—————

un 1
b

b

I

LR TR
it

BP0 & AR

G ST bo;f\

(4

ot




A5/008453

Test Repor’t Approved Page 15
Lahoratory 102 - MPI
Measuring system characteristics
Ref. Type CESI No. Ref. Type CBSINo.
Al Voltage transformer TV2—~R-T 5534 K1 Shunt 160 12 ~30 kA 5559
A2 Voltage transformer TV2 —S-R 5535 K2 Shuat 160 p2— 30 kA 5560
Al Resistive dividers for TV2 14142 K3 Shunt 160 pL2—30 kA 5561
Bl Resistive divider X=206,5 11485 L1 Shunt 111 mQ 9754
B2 Resistive divider K= 206,5 11466 L2 Shunt 111 mQ2 9758
B3 Resistive divider K= 206,5 11467 L3 Shunt 111 mQ 9759
B4 Resistive divider K= 206,3 11468 = KRENZ TRC1 . 13119
Ct Current transformer TA2 — R 170660 = EKRENZ TRC2 13120
Cc2 Current transformer TA2 - 8 17061 M1 Voltage transformer 24 kV /100 3387
_ €3 | Current transformer TA2-T 17059 NI | Divider RC30 KV \ 14677
. C4 | Resistive burden for TA2 5562 N2_ | Divider RC 30 kV \ 14678 1
) DI | Current transformer 4000 A/ 5 A 14466 N3 | Divider RC30KV \ 14679 |
D2 Resistive burden for TA3 17072 N4 Divider RC30 kV \ 11990
El |Shunt40 pQ—100kA—~R 8231 N5 | DividerRC30 kY \ | o
E2  |Shunt40 pQ-100kA—S 8232 N6 | Divider RC30 kY NE
E3 | Shunt40 pQ—100kA-T 8230 Pl | Schering bridge 1 s
Fl Shunt 1,6 mQ—-3kA~R 7964 P2 Resistive box Y S_t}é'l
F2  |Shunt],6 mQ-5kA-§ 7963 AN
F3 |Shuntl,6 mQ—SkA--T 7966 I
Gl | Shunt 1,6 mQ -3 kA — additional 7965 : ~ |/ \
G2 | Shuat1,6 me— S KA—additional 7963 JERN
G3 | Shunt1,6 mQ -5 kA — additional 7967 !
HI | Shunt 80 pQ— 100 kA 5524 |
H2 | Shunt 80 pQ—~ 100 kA 5525 \ |/
H3 [ Shunt 80 p02~100 kA 5526 \ 1/
71 |Electro-optical fink for thermocouple ™ | 13372 ~
2 Electro-optical tink for thermocouple T 14556
. ) I3 Eleotro-optical link for therrmocouple 17074
’ J4 | Electro-optical link for themuocouple J 17076
is Electro-optical link for thermocouple J , | 17078
36 Electro-optical link for thermocouple K. | 22463
7 Electro-optical link for thermocouple X, | 22465
J8 | Electro-optical link for thermocouple K | 22467
19 Eleciro-optical link for thermocouple K | 22469
Measuring sofiware: SAD ~ P102 Software release: 4.2 - 31/12/2002 Hardware: VAX 4200 with VMS 5.4 |
Prepared by: G, Zuccald : Date:  01/03/2004
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TEST REPORT

7 dervasil

TECHNICAL SERVICE N°© 224

MC 98 002 IND. A

MAIT : 25/03/98

PRODUCT: Lightning ArresterAZBD 42

TESTS CARRIED OUT: BENDING TEST

STANDARD: IEC 60099-4 - § 10.8.9

N° SAMPLES : 0019, 0020, 0021, 0022, 0023,

.,
+
L]

TEST DATE: 28/10/2008

TEST PLACE:

- DERVASIL Laboratory

TEST PERFORMED BY: M. DZIRI

Ha ocHoBaHue un. 2 ot 33110

( :j?ONCLUSION : Lightning Arrester AZBD 420 passed bending test

TECHNICAL DIRECTOR

Ha ocHoBaHwue 4n. 2 ot 33J14
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= dervasil

CGMEOSANTS DE FROTECTION POUR LES RESEAUX [YENERGIE ELECTRIQUE

1 - Identification of Samples

Lightning arrestes 0019, 0020, 0021, 0022, 0023 are manufactured with :
Zn0 blocks lot 7641 Otowa 5 kV
Moulding : HTV Silicone

Height : 360 mm
Leakage distance :1045 mm
Arcing distance : 365 mm

2 - Test Equipment;

10 kg weights
Dial Torque Wrench20-100 Nm

}
) 3 - Test Procedure
3.1 Mechanical test
Following strengths were applied successively to sample
Cantilever load : 1000 N.corresponding to 350 Nm.
Torque Load : 70 Nm.
Test Result
Cantilever load 1000N Imin No permanent
distorsion
Torque load 70 Nm No permanent
3 distorsion
J (
3.2 Electrical tests

Levels of Partial Discharges have been measured before and after mechanical tests. No variations
occurred.
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CCSMPOSANTS DE PROTECTION POUR LES RESEAUX D'ENERGIE ELECTRIGUE

4 - Breaking tests

Sample 0020 was tested until breaking

Weight (kg) Cantilever load (Nm) v\

1200 420 RAS N

1300 450 RAS AN
1400 490 RAS NN
1500 520 RAS A\
1600 560 RAS [

1700 590 RAS Lo

1800 630 RAS W

1900 660 Breaking after 20s N
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TEST REPORT

4 dervasil

TECHNICAL SERVICE N° 228

MC 98 002 IND. A

MAT : 25/03/98

PRODUCT: Lightning ArresterAZBD 42

TESTS CARRIED OUT: MOISTURE INGRESS TEST

STANDARD: 1EC 60099-4 - § 10.8.13.

N° SAMPLES : 0023

D (
TEST DATE: 19/01/2009 to 23/01/2009
TEST PLACE:
- DERVASIL Laboratory for themomechanical test
- FERRAZ Laboratory for initial and final verification
TEST PERFORMED BY: M. DZIRI %’D
‘_)IONCLUSION : Lightning Arrester AZBD 420 passed moisture ingress test (
< P
TECHNICAL DIRECTOR é:,,‘v-*f"f‘é" P
__ Pagelsurq
"\ S P ORI R T
Lﬁq’;’/ , &m HEN Rt ‘L‘i? rdﬂ 'i ﬁi Lk
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_... dervasil
COMPQSANTS DE PROTECTION POUR LES RESEAUX D'ENERGIE ELECTRIQUE

1 - Identification of Sainples

Lightning arrester 0023 is manufactured with :
ZnO blocks lot 7641 Otowa 5 kV
Moulding : HTV Silicone

Height : 360 mm
Leakage distance :1045 mm
Arcing distance : 365 mm

2 - Test Equipment:

10 kg weights

Dial Torque Wrench20-100 Nm

HYV generator

Oven WEISSTECKNIC for thermal cycle

3 - Test Procedure

3.1 Initial measurement

- Measurement of Watt Loss at Uc =35kV
- Measurement of Discharge Partial level at 1.05*Uc=36.75kV
- Measurement of residual voltage at 2500 A (8/20ps wave )

3.2 Torque preconditionning

Torque Load at 70 Nm has been applied during 30s to sample

o

Page 2 sur 4
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s dervasil

COMPOSANTS DE PROTECTION POUR LES RESEAUX D'ENERGIE ELECT] RIQUE

3.3 Thermomechanical preconditionning \

Sample has been submitted to two 48 h thermal cycles of heating and cooling under mech
load of 100 kg. Direction of load was changed every 24 h
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* dervasil

COMPOSANTS DE FROTECTION POUR LES RESEAUX D'ENERGIE ELECTRIQUE

3.4 Water immersion

Sample has been immersed in a vessel, in boiling deionized water with 1 kg/ of NiCl, for 42h. Afler

end sample remains in water at 50°C.

3.5 Finagl measurement

Visual inspection

Measurement of Wait Loss at Uc = 35kV

Measurement of Discharge Partial level at 1.05*¥Uc = 36.75 kV

Measurement of residual voltage at 2500 A (8/20ps wave )

(__ ) 4 - Test Results

Before test After test Variation
Watt loss 35kV 0.692 W 35kV 0.802 W 15.9%
Residual Voltage | 2500 A 98 kV 2500 A 98 kV 0%
Partial discharge <6pC <6pe
level
Visual inspection after test: no damages
Page 4sur 4
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Test Report
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equipment undar test

1ests performet

notmative dosumants

recolpt dota of the sample
test date

no, of pages

Mo tost results selste only to the

Dervasil - Saint Joseph {France)

Polymer housed metal-oxide surge arresters Type ,&? 27

Weather ageing tast - Tes{ serigs A \j

[EC Standard 60099-4 Edition 2.0 {2004-05}, \ (

hay 24, 2004
from July 8, 2004 to August 24, 2004
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Test Repott AT-A5/022740

p.2

tests witnessed by: / §

identification of the object: Performed

i

The Manufacturer guarantses that tha tested surge arrester Is manufacturad according to the submitted
drawings. \
CES| checked that these drawings adequately represent in shape and dimensions the essential details
and the parts of the tested object.

These drawings identified by CES] and numberad A5/021441 no.1 to 10 have been returned '
to the Client,

The data necessary to permit repetition of the tests are containad in the document marked: —

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

- dislectric tests with impulse voitage : peak voltage: £ 3 % ; time parameters: + 10 %
- dislectric tests with impulse current : peak value: & 3 % ; time parameters: = 10 %

- dielectric tests with alternating voltage : voltage (rmis): £ 3 %

- dislectric tests with direct voltage rvoltage: + 3%

The measurement uncertainties are estimated at the level of twice the standard deviation
{zorresponding, in the case of normal distribution, to a confldence lavel of about 85 %} and have to
be considered as maximum values.

laboratory Information

CES3I testing team: G. Fedeli

test laboratory: P188

activity code: 41285B
keywords: 12015R 23801L 31020W 44060J 53001D
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Test Report SR ﬁ“‘
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AT-A5/022740 p.4

Test object

Type: Two polymer housed metal-oxide surge arvester type AZB 27.
The test objects were identified by Cesi as sample W1 and sample W2.

electrical characteristics {claimed by the client)

manufacturer’s name DERVASIL - Saint Joseph {France} ~ ["\
nominal discharge current - I, [kA} 10,0 (
rated voltage - U, [KV] 27,0 \
continuous operating voltage - U, [kV] 22,0 S
( . ‘“‘) ) line discharge class . ) 1
rated frequensgy - [Hz] 50

Dimensional characteristics of the test objacts, claimed by the Client:

total height [mm] 2724
sheds diameter {mm] 118
core diametar [mem) - 594

MON AR ‘/_ QJ

Y24




Test Re‘port

CESITEST

AT-AbB/022740 p.5
Dimensional characteristics of the test objects measured by Cest
totat height [mm] 270 L\ '

creepage distance [mm] 711

arching distanee [mm 297

number of sheds [n] 9

sheds diameter [mm] 118

core diameter [mm] 68,6 ( ‘

sheds spacing Imm] 25 l‘\
sheds projection [mm] 30 '
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Test Report AT-A5/022740 n.8

Test carried out and test procedure 5
Test has been carried out according with IEC Standard 60099-4 (2004-05) edition 2.0 Y
"Metal-oxide surge arrester without gaps for a.c. system", at clause 10.8.14 . b
Initial measurement
- The reference voltage have been measured at reference surrent equal to § mA
- Internal partial discharge have been measured. .
The application voltage has been increased up to rated voltage (U] and maintained for 10 see. .

The voltage has been decreased to 1,05 times the continuous operating voltage {U,) and the partial
discharge level has been measured according to the reference standard.

Woeather ageing test. Test series A: 1000 hours

Note: During the weather ageing test, the test objects were tested in parallel with a Dervasil insulator.
The test samples have been assembled in the test room in vertical position spaced sach-other and from
the chamber walls in order to avoid electrical fisld disturbance.

Test objects have been cleaned with deionized water before starting the test.

The surge arresters have been energized at U, = 22 KV, and kept for a total duration of 1000 hours
in the test room filled with salt fog.

The water flow rate was 0,4 % 0,1 [/h*m®

At the beginning the salinity of the water solution was 10 Kgfrm®,Than it has been decresed to b Ka/m®
after 591 hours, and to 2,5 Kg/m?® after 610 hours {see the paragraph "summary of test result").

The salt fog was not directly sprayed against the test specimens.
A scheme and a view of the test configuration are shown at pages 14 and 15.

The test sample has been visually inspacted after about 500 hours and at test completion.
Photas were taken at the end of the test.

Final measurement

The initial measurament were repeated.

413

e



Test Report AT-A5/022740 p.9

Summary of test result \

Test series A: 1000 hours
The external flashovers occured during the test afe noted in table below. The test salinity had to be"‘uj_‘ !
changed twice. |

sample W1 sampls W2 test salinity salinity change
1% Flashover after 865 h 10 g/l
2™ Flashover after 591 h 10 g/l from 10to 5 g/i
3" Flashover after 595 h 5 g/l
1 Flashover after 610 h 5 g/l from 5 1o 2,5 g/l
2™ Flashover after 976 h 2,5 g/l :
3" Flashover after 981 h 2,5 ght ‘ (

Visual inspection
Note: Sheds are numbered starting from the live side.
- After 500 hours

No tracking, shed puncture or significant eroslons have been evidenced by the visual inspection earried
out after 500

- After 1000 hours
Sample W1: (

An overall view of the object after 1000 hours is shown in the photo at page 16.

No tracking, significant erosion or puncture was observed.

Shallow and diffuse erosions were visible on all circunference of the core between sheds n.2 and n.3
and, in less diffused way, also on the core betweéen sheds n.3 and n.4 (see photo at page 17).

Sample W2:

An overall view of the object after 1000 hours is shown in the photo at page 18.

No tracking, significant erosion or puncture was observed.

Shallow erosions on the cores between sheds n.2-3, sheds n.4-5 and sheds n.6-7 {see photo

at page 19).

Shallow and diffuse erosions were visible on all circunference of core between sheds n.8 and n.9 {ses
phdto at page 20}. ‘
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Test Report AT-AB/022740 p.10

Variation of the reference voltage

Type before test after test variation
kv kv %
W1 27,26 27.9 + 2,3
W2 28,03 + 1,3
Acceptance criteria: satisfied
Partial discharge level
Type before test after test
pC - pC
Wi <1 <1
w2 <1 <1

Acceptance criteria: satisfied

Conclusion: the acceptance criterla specified by the standard are satisfied. The test result is positive,
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Test Report AT-A5/022740 p.11

Measurement of the reference voltage - initial

test object: Polymer housed metal-oxide surge erresters
test cirguit: /

date: May 12, 2004

. i
N

sample W1 |
, 3rd harmorile |
oseill, voltage eurrant cuirent currant power . ] i
amplitude
no. kv + mA,, - mA, MA W uh
1 27,26 4,94 4,82 1,04 25,18 / ~
dats: May 12, 2004 . (
' sampls W2 '
" 3rd harmonic
oscil, voltage current current current power
amplitudes
no. kV + mA,, - mA, mA. W bh
2 28,03 3,95 5,04 1,37 23,80 )
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Test Report

AT-A5/022740 p.13
Woeather ageing test.
A\
L
— .
3so v . |
o CEENC Q"W;
R 7 1. 1
™ 1

prot, max ve

power frequency test circuit (plant P188)
R : regulator type M.E.S.A.; power 66 kVA ; output voltage 220 V : CESI ne. 29991
TA ! current reducer ; ratioc 150A / BA
TV, voltage reducer ; ratioc 220V / 100V
V, : direct reading voltmeter
T 1 booster transformer PIVI type TMO/230 ; power 50 kVA ; ratio 220 V / 30 kV ;
primary currant 227 A ; secondary current 1,67 A : CESI no. 38675
TV,: voltage reducer CGS type VSO 534 ; CESI no, 287 ; ratio 30/0,1 kV
V, 1 valtmeter ANALOGIC Type DP100 ; CESI no. 9533
check of the test circuit date: August 8, 2004
low voltage . high voltage K
. ) k = 300 : (
- Vi Vir I, I Vi Var Var i V) ‘
v v A A v kv
/ / / / 50,1 15,0 I
{ / / / 73,3 22,0 !
! ! ) ! ) ! {
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Test Report

AT-A5/022740 p.14

Weather ageing test. Test arrangement
Plant: pollution test room planimetry

Door

=

e

teakage

\Nﬁurr’ent. A
1]
1

200 cm 100 cm

Test room volume: 360m?

B: bushing

N: spray nozzles. Number of spray nozeles: 4
W1, W2: test objscts
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Testlng Serviess AT-A5/022740 p 13

Pleture of 1he fest arrangement
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Testlug Services AT-AS022740 p 16

Pleture of the (est sample W1 after thie 1est
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Test Report LWL | SR
' Teatlng Services - AT-AS02274 i}

Pictuce of {he des{ sample W alter (he test
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AT-AS/022740

22

Tesileg Servlees
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Pleture of the st sample W2 alier the test
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AT-A8/022740
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Pieture of the test sample W2 after the lest
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Picturc of the test samplo W2 after the test




Test Report AT-AG/022740 p-21
Measurement of the reference voltage - Final \
tast object: Polymer housed metal-oxide surge arresters
test circuit: /
date: August 30, 2004 \
sample W1 S
3rd harmonic
oscill, voltage current current current power L
ampiitude
o, kv + mA, - mA,, M w wA (|
3 27,9 4,88 5,04 / / 1
5‘

data: August 30, 2004

- sample W2 A (
K ) 3rd harmonic :
o ascill. voltage current current current power .
amplituds
no. kv + mA., ~ A, A . w HA
4 28,4 4,32 5,04 ! ! /
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oscillogram no.01
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oscillogram no,04
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osclllegram noe.08
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osciltogram no.07
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CIINCBHK HA OTAEJIHUTE U3IIMTBAHMS HA BEHTILIEH OTBOJ

THII AZBD 270

1. V3umTBane ¢ BETPEIHO YaCTHUHO Paspeixiane;

N

CBECTOSHHE,

MsmuraHre 3a yCTOHUHMBOCT Ha MMITYJICHO aTMOC(EPHO MPEHAIPEXXCHAE B CYXO

Hanmranue ¢ HaIIPEKCHHE C TIPOMHIIIIEHE YECTOTA BB BIAWHO CHCTOAHHE,

Uanuranue na OCTATHRYHO HAUPCKEHHE,

H3nuranne sa ycToHTHBOCT Ha TBATOTPACH TOKOB HMIYIIC

Hsnuranue ¢ pasepuauTen;

3.
4.
5.
6. Hsmuranue rpy paboTeH PEXHM C BHCOKO-TOKOB HMILYJIC,
7.
8. HzmmraHme Ha OrpBam MOMEHT;

9.

Hanurtanue ¢ NIPOHHKBAHEC HA BIIATA,

10. Mznuranne ¢ atMocdepHo cTapeene.

CreTaBui:

\

Ha ocHoBaHwue 4n. 2 ot 33J1[
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ACCREDITAMENTO

LENTE ITALANG Di

pAeden da honieat  Mutes Reenoicioto B4, W ¢ RAC
Srmory of A MF B0 8AL by el Ritay=ton: fopemies

FICATO DIACCREDITAMENTO —
Accreditation Cetrtificate
Accreditamenio n® 0030 Rev. 2

Accreditation n®

Si dichiara che CESI SpA
We declate thal  ggde/Headquarters:
Via Rubattino 54 - 20134 Milanc MI

( & conform% alil requisiti UNI CEl EN ISO/EC 17025:2005 "Requisiti generall per la competenza dei
ella norma Laboratori di prova e taratura” )
meels the requiremenls EN ISO/IEC 17025:2005 "General Requirements for the Competence of Testing
of the standard and Calibration Laboratorles" standard
quale Laboratorio di Prova
as Testing Laboratory

L'accreditamento attesta la competenza tecnica del Laboratorio relativamente allo scopo riportato nelle
schede aflegate al presente certificato. Le schede possono variare nel tempo. | requisiti gestionali della
ISOAEC 17025:2005 (sezione 4) sono scritti in un linguaggio idoneo all‘attivita dei Laboratori di Prova, sono
conformi ai principi della 1SO 8001:2008 ed allineati con i suoi requisiti applicabili. '

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

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

The accreditation certifies the technical competence of the laboratory limited to the scope delailed in the
aitached Enclosure. The scope may vary in the time. The management system requirements in ISOJEC
17025:2005 (Section 4) are written in a language relevant to Testing Laboratories operations and meetithe
principles of 180 9001:2008 and are aﬁ?ned with its pertinent requirements. 5
The present certificate is valid only if associated to the annexed schedule, and can be suspended 2
( withdrawn at any time in the event of non fulfilment as ascertainad by ACCREDIA.
The in force status of the accreditation may be checked in the WEB site (www.accredia.it) or on direci\\

request to appointed Department.

3

Data di 1* emissione Data di modifica Data di scadenza
1sl issue date Modification date Expiring date
1992-02-27 2016-04-14 2090.02.00

Ha ocHoBaHue 4. 2 ot 3314

Ha ocHoBaHwue 4n. 2 ot 33J1

Ha ocHoBaHwue un. 2 ot 33J1[
g
B N —/ 7T PTesiaems
'The Genéral Direcior - “The President
/" (Dr. Filippo Trifilett]) {Dr.ssa Silvia Tramontin} (Ing. Gluseppe Rossi)
raod. CA-O1rev. D1 \ KX Pag. t di2

Sede operativu e legale: Via Guglielmo Saliceto, 7/9 1 00161 Roma - ltaly | Tel, +39 05 8440991 | Fax +39 Q/ 8
info@accredia.it [ wwwwaccredia.it | Partita (VA - Codice Fiscale 10566361001 ;
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CERTIFICATO DI ACCREDITAMENTO
.Accredita tion Certificate

Accreditamento n®
Accreditation n° 0030 Rev. 2

Si dichiara che Sedi operative:
We declare that
CESI Sp.A.

Via Rubattino 54

20134 Milano Mt

CESIS.p.A. - Sede di Piacenza

Via Nino Bixio 39 -
29100 Piacenza PC (
CESI S.p.A. - Sede di Setiate

Via Pastrengo 9

24068 Seriate BG

Mod CA-01 rev. 01 Pag. 212

Sede operativa e Jegale: Via Guglielma Salicets, 7/9 [ G0151 Roma - Haly | Tel. +39 06 8440991 | Fax +39 06
infofaccredia it | www.accredia.it | Partita IVA - Codice Fiscale 10566361001




CEPTH®HUKAT 3A AKPEJUTAIIHSI

Permcrpanuonen Nt 0030 pen. 2

e nexnapupame, ue CESI S.p.A.
Via Rubattino, 54 20134 - M[LANO (MD

OrroBaps Ha H3UCKBaHMsTA Ha CTaHAapra
EN ISO/IEC 17025:2005 Q61 H3MCKBAHUI OTHOCHO KOMNETEHTHOCTTA Ha
nabopaTopHHTe 33 U3NHTBANE U KanuOpupate

('7 KaTo Hzn umeania naﬁopamop 14)

Axpedumayuama yoocmosepnea MEXHUYECKAINA KOMNEMEHMHOCI  HA  AabOpamopusma
ozpanuuena 0o Oaunume 3a 06xéam e npuxayenume npunosicerus. Obxeamvm modice oa
mbpRu ApoMeHy 6ve epememo. HMzuckeanuama Ha cucmeMmamd 3a YHApasnenue CuiacHo
ISO/AIEC 17025:2005 (Cexyus 4) ca nanucany na e3ux, noOxodawu 3a ynome6q om
Hsnumeauyume nabopamopuu u omzoéapim Ha npunyunume na ISO 9001:2008
npusedenu ¢ coomeememeie uzuckeanua my. Hacmosuyomo yoocmosepenue e ganUOHO ca Slw,
aKo e NpUOPYICEHO ¢ RPUROIICEHUME DONBINEHUA U ModKce 0a Gboe CHPAHO Uy ommeeﬂeyo
8CAKO 8peme, 6 cayuail na HeusnoAnene, xakmo e yemanogerno om ACCREDIA.

Cmamyma Ha axkpedumayusma mooice 0q ce Hpoeepd HA UHMEPHEm CIMpanuyama
(wvsw.accredia.it) unu ¢ QupexmHo 3anumeane KoM CoOMEEINHUA omoel.

i‘-Ba JlaTa Ha H3JlaBane JlaTa Ha mpoMsHa JlaTa Ha H3TIYane
1992-02-27 2016-04-14 2020-03-09

I"enepanen Jlupexktop JlEpexTop Hpesunent
Jlupekuus

Ha ocHoBaHue un. 2 ot 3314

'\c-., CAliokon

m“ﬂ




At !

NARODNI AKREDITACH! ORGA

. EA MLA Signatory
Cesky institut pro akreditaci, o.p.s.
Ol3anska 54/3, 130 00 Praha 3

issucs

according to section 16 of Act No, 22/1997 Coll,, on technical requirements for products, as amended

CERTIFICATE OF ACCREDITATION

No. 156 /2016

."‘R}‘:"\"}l\_‘\\".f&‘e,.ﬂ‘ i

=y
HINEN
EEN

i

EGU - HV Laboratory a.s.
with registered office Podnikatelskd 267, 190 11 Praha, Béchovice, Company Registra‘l'tion
Ne, 25634330

S
v

to the Testing Laboratory No. 1029
High voltage testing laboratory

Scope of accreditation:

\
High-voltage tests, measurement of high-frequency interference, voltage and dielectric tests of electric \

objects and equipment and mechanical tests of insulators to the extent as specified in the appendix to\
this Certificate. \ J

\

This Certificate of Acereditation is a proof of Accreditation issued on the basis of assessment of fulfiliment of Hie
accreditation criteria in accordance with

b

CSN EN ISO/IRC 17025:2005 ‘-\

In its activities performed within the scope and for the period of validity of this Certificate, the Body is entitled to refer to this
Certificate, provided that the accreditation is not suspended and the Body meets the specified accreditation requirements in
accordance with the relevant regulations applicabls to the activity of an accredited Conformity Assessment Body.

This Certificate of Accreditation replaces, to the full extent, Certificate No.: 370/2015 of 26 May 2015, or any administrative
acts building upon it,

The Certificate of Accreditation is valid unfil: 14 March 2021

Ha ocHoBaHue 4. 2 o1 33/14

Prague: 14 March 2016

EA

AT

Jifi RiZidka
Director
Czech Accreditation Institute
Public Service Company
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ilac-MRA HALMOHAJEH OPCAH IO
AKPEJTATAIIVSE

Iloanuc EA MLA
Yenrkn UHCTHTYT 110 aKpeaUTaHs
Ol%anska 54/3, 130 00 IIpara 3

Cepraduxat 3a aKpeTHTAIHA

Homep 156/2016

EGU — JlaGopaTopus: B.H a.s.
cne cenamme Podnikatelska 267,190 11 Praha 9, Bechovice, ID No. 25634339

3a TecToa Aabopartopusa Homep. 1029
JTa6opaTopus 3a H3MHTBAHHA BACOKO HANPEKEHHE

(’ O6xBaT HA aKPCATALNATA:

W3nuTBaHUS  BHCOKO  HAIIpeXKeHHe, H3MEpBaHE  Ha pamuo-unTepdepeHIIs,
HATIPSKEHOBK ¥ JHEISKTPHYHI H3HTBAHUs Ha CNEKTPHYECKH H3IeIIs U obopyyratie
¥ MEXAHWYHY TECTORE HA H30IATOPH IO CTCIIEH, MOCOYCHA B IPHIIOMKCHHETO KbM TO3
cepTHHKAT.

Tosu cepruduKarT 3a aKPEOHUTAUMH € JIOKA3aTENICTBO 34 aKPEIMTALMT M3/aNICH, BE3
OCHOBA Ha TIOKPHBAHE HA KPHTEPHHTE 34 aKPe/IUTallis B CBOTBETCTBUE C

SN EN ISO/IEC 17025:2005

B nmeifHocTHTE CH, H3NBIIBBAHE B PAMKHTE Ha o0OxBara ¥ 3a NIepHOJA Ha BAJIHIHOCT Ha

HACTOSIHA CePTH(hHKAT, NMPHTEXATEI Ha HACTOAIIHA ceprudHxar HMa Npaso Ja ce

M030BaBa Ha TO3H CEPTHQUKAT, IPH YCIOBHE Y€ aKpeAUTAHATa HE ¢ NPCyCTAHOBCHA 1

HpHTEKATEN OTToBaps Ha crcCH(GHUHATE aKPEAUTAIMOHHHE YCJIOBHS, B CHOTBETCTBHE

CHC CHOTBETHHTE PEraMEHTH, IPHIIOXKHMH 32 JIcHHOCTTa Ha aKpeIHTHPAHHA OpraH 3a
( OIICHKA HA CHOTBETCTBHETO.

CepruduKaThT 3a AKPEOUTAIs 3aMEHS, B IIBIHA CTCINCH, Ceprudukar ¢ HOMEp
370/2015 or 26 mait 2015 r., WM HAKAKBH aAMUHHCTPATHBHU aKTORE CBH3JANCHH 34
HEro.

CeprrhukarsT e BamupeH jjo 14 Mapr 2021

IIpara, 14 Mapt 2016

3AIIIATEHR [JJEjHa ocHosaHme un. 2 ot 3371
! A

qe]lIK HAHUTHTY T Sa N POATTITITT, (CZCCh
Accreditation Institute, p.s.c.)
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Operating,storage and installation instructions
Lightning Arresters AZC -0

DERVASIL offers a range of latest generation lightning arresters with
silicone rubber housing and metal oxide varistors, :

o 10 kA Lightning arresters Class 2

These arresters do not have internal spark gaps. They exhibit stable
characteristics, with practically constant, very short response times (30 to
50 ns).

Direct injection of silicone rubbei over the internal varistors ensures both
absolute sealing, excellent behaviour without explosion in case of short-
cireuit, They have been tested in accordance with last version of IEC
standard 600994,

.
MOUNTING GUIDE
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Operating,storage and installation instructions
Lightning Arresters AZC --0

PACKING

Lightning arresters are packed in stable cardboard boxes, Each cardboard box contains:
~ 3 lightning arresters fitted with threaded studs,

- 3 plastic bags with nuts and washes
- 1 mounting guide

) TRANSPORT AND STORAGE

Secure lightning arresters against crushing, falling or sliding during trausport and storage
Respect safety precautions for proper handling during transport and storage
Store lightning arresters in their cardboard box and in clean and ventilated room

INSPECTION

After opening of boxes, check:

- Lightning arrester marking must correspond to the bought product

- Presence of all components according to this guide

- Cleanness of threaded rods to avoid any seizing during installation of lightning
arrester

- Cleanness of external silicone housing which must be without cuts ox holes.

Page 2/ 4 : \ : 15/04/2011 13: 26 00
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Operating,storage and installation instructions
Lightning Arresters AZC -0

RECOMMENDATIONS AND MAINTENANCE

PERSONNEL IN CHARGE OF INSTALLATION MUST BE PROFESSIONAL AND SAFE WORKING
TRAINED.

ONLY PERSONNEL WHO HAVE UNDERSTOOD OPERATING AND INSTALLATION
INSTRUCTIONS MAY BE ALLOWED TO MOUNT LIGHTNING ARRESTERS

AVOID ANY USE OF SHARP TOOLS WHICH COULD DAMAGE LIGHTNING ARRESTER
HOUSING, NOTABLY DURING BOX OPENING. \

MINIMUM CLEARANCE DISTANCE BETWEEN ARRESTERS AND BETWEEN ARRESTERS ANﬁ\

EARTH ARE SPECIFIED ON THE TABLE PAGE 1. THESE DISTANCES MUST BE USED FOR
LIGHTNING ARRESTER MOUNTING.

FOR LIGHTNING ARRESTER TYPR AZB __ 2, CONNECT ALWAYS DISCONNECTOR TO THE
EARTH WITH FLEXIBLE CABLE T0 AVOID BLOCKAGE OF DISCONNECTOR OPERATING,

T0 CONNECT AND TO MOUNT LIGHTNING ARRESTER, DO NOT EXCEED SPECIFIED
TORQUE.

AFTER LIGHINING ARRESTER INSTALLATION, CLEAN SILICONE HOUSING WITH SOFT
AND CLEAN CLOTH.

D

LIGHTNING ARRESTERS INSTALLED ACCORDING TQ THIS GUIDE DO NOT RE QUIRE ANY

PREVENTIVE MAINTENANCE,
REPLACE LIGHTNING ARRESTERS IF FAULT INDICATOR OR DISCONNECTOR OPERATE OR

AFTER FLASHOVER.

ENVIRONMENT ASPECT

The lightning arresters DERVASIL do not contain any dangerous material for environment,
After use they must be destroyed in an appraved center,

16/04/2011 13;26:00
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Lightn

INSTALLATION EXAMPLE

Operating,storage and Iinstallation instructions
ing Arresters AZC --0

, Always mount lightning arresters as close as possible to the apparatuses to be protectedJ

TRANSFORMER PROTECTION

I A e 3D

o ula | SERVELS .“-.ﬂ!l:‘; LR AT %
- X\\) 1\ L%fﬂ@ vﬂiiﬁi}f@ |

Vertical position on transformer Horizontal position ,
tank %\
gl
i
1
CABLE PROTECTION
Horizontal position
e
DERVASIL Route de Popenot 42800 Saint Joseph FRANCE
Téléphone : +33 (0)4 77 83 22 81 — Fax : +33 (0)4 77 83 22 80
Email : info@dervasil.com
Web : www.dervasil.com
M
This documentation is not as per agreement.
DERVASIL reserves the right to modify without prior
notice.
. Non-contractuel pictures and drawings .
Page 4 /4 16/04/2011 13:26:00
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UHCTpyKUMK 3a eKcrinoaTtaumsi, MOHTaxX, oBcnyxsaHe
¥ ChXpaHeHWe Ha CKnag
BeHtunem otsoau AZC -0

gervasii

DERVASIL npepsara qaanaszon oT Hai-IocIeAH0 NOKOKEKHE
BEHTHIIHH 0TBOJH CHC CHAHKOHOB IYMeH KOPIye i
METATOOKCHARN BADHCTODM,

* 10 kA Bentunnu otsoau Knac 2

Te3u BEHTH/HE 0TBOJH HAMAT BHTPENIHA HCKPOBH Mesxmun. Te
MOKA3BAT CTR0IHH XapaKTePHCTHRE ¢ ACTHYINA KOHCTARTA,
MHOT'0 KpaTKy BpemeHa 3a peaxuust (30 go 50 ns).

Tipsaxo ARREKTHPAHE HA CHIIHKOHOBA I'YyMA HajX BHTPENTHITE
BAPHCTODH FAPAHTHPA 26 COMIIOTHO YILTbTHABAHE, 0THHYHO
TIoBeAeHNE §e3 CKRCIVIO3HA MIPH KhCO cCheAnnenue, TeCTRANI €A B
CHOTBETCTBME ¢ MocaeanaTa Bepeus Ha IEC craugapra 60099-4,
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WHCTpYKIL MK 3a eKcnioaTauus, MoHTax, obcnyxeane
1 CbXpaHeHne Ha cknaj
Bentnnuu otBogu AZC --0

gervasit

OIIAKOBKA

BeHTHIHUTE 0TBOJH €A 0IAKOBAHM B cTaGHIHN KApTOHeHH KyTnH. Befka KapToHeHa
KYTHH ChALPKA:

- 3 BeHTHJ/IFH O0TBOAA 3aKpPelleHH ¢ pesbopann mudTose.
- 3 naacTMAacoBK uyBaia ¢ rafkd 0 maion
- 1 pEKOBOACTRO 32 MOHTAK

TPAHCIHIOPTHPAHE H ChXPAHEHHE HA CKIAL

Jla ce 3aIMHTAT BeHTIIHATE 0TBOIM CPelly YAAp, HaJaHe WiIH MIB3rane no BpeMe Ha
TpaHCnoPTHpaHe H ChXPAHCHHE

CuasgaliTe NpeanasHATe MepKH 33 6e30HacHOCT 3a IOAXOMSIITH MAHHITY JIALIHH Y10
BpeMe HA TPAHCHOPTHPAHETO H ChXPAHCHHETO

CoxpansBane HA BeHTHIHHTE 0TBOMH B TEXUHTE KAPTOHEHH KYTHH 1 B MHCTO 1
MpPOBETPEHO FOMENIeHHe,

HHCIERIHA

Cirex oTBAPAHE HA KyTHHTE, IPOBEpeETe:

- Mapkuposxrara Aa BCHTHIHITE 0TEOJM TPA0EA /1a CHOTBETCTEA HA
( -, 3AKYIEHHSE HPOJYKT
- Hamauameto HA BCHMKH KOMIIOHEHTH CHIVIACHO TORBA PHKOBOACTBO
- Ilouncreadero Ha pe30oBAHATE MAHTH 34 H30ATBAHE HA BCHKAKBO
3aMAKAAHE IO BpeMe Ha MOHTAKA HAa BeHTHJHHTE 0TBOAM
- ITogncrsane Ha BLHIEHHA CHIHKOHOB KOPIyC, Koitro TpabBsa Aa 6bae 6e3
HAPSI3BAHMS WIH OTBOPH,




WHeTpykuuy 3a ekcnnoaraumsi, MOHTaxX, o6crnyXBaHe
U CbXpaHeHUe Ha cKnag,
BeHnTunum oreonn AZC --0

FPETIOPEBEKI U NTOOOPBXXKA

HEPCOHATBT, OITOBOPEH 34 MOHTAXA, TPABEBA IA BBJE NPODECHOHAIEH H

OBYYEH 34 BE3OHACHA PABOTA.
CAMO ITEPCOHAIL, KOHTO E PA3KPAII HHCTPYKIJHHTE 34 EKCIUTOATAIIHA
H MOHTAX, MOXE /A MOHTHPA BEHTHIIIH OTBOJH

A CE H3BATBA H3ITOJI3BBAHETO HA OCTPH HHCIPYMEHTH, KOHTO MOTAT JTA
HHOBPEJAT KOPIIYCA HA BEHTH/IHHTE OTBOJH, OCOBEHO IT0 BPEME HA OTBAPSHE
HA KYTHATA.

%
%

= T (
MHUHHMATHATA MEXXTHHA MEXY BEHTHITHHTE OTBOJH H MEJKTTY BEHTHITHUTE ’X%\

OTBOJH H 3A3EMABRAHETO E OIIPEJENEHA HA TABITAIIATA HA CTPAHHIIA 1. TE3H
PA3ICTOAHHA TPABBA 14 CE H3ITO/I3BAT 34 MOHTAN HA BEHTHIIHHTE OTBOJY.

. y
3A BEHTHITHO OTBOJAH THIT AZC _ _ 2, BHHATH CBBP3BAHTE PASENHHHTEIIA Kb M

3EMA CI'bBKAB KABFEL, 34 JJA H3BEI'HETE BTOKHPAHETO HA PABOTATA HA R
PASETHHHUTEJL.

=3

34 CBBP3BAHE H MOHTAX HA BEHTHITHH OTBOJH J4 HE CE IIPEBHIIIABA
OIPEJETFEHUA BHPTAII MOMEHT,

;? A MOHTAMA HA BEHTHITHHTE OTBOJH, HOYHCTETE CHIIHKOHOBHA KOPITYC {
C MEKA H YHCTA K'BPIIA. ‘

BEHTH/IHHTE OTBOJTH, KOHTO CA MOHTHPAHH CBITIACHO TOBA PBKOROJCTRO, HE
H3HCKBAT HUKAKBO ITPOPHTARTHYHO TEXHHYECKO OFCTYXBAHE.

3AMEHETE BEHTHW/IHHITE OTBOJH, AKO E TOBPEJEH HHITHKATOPBHT HIH
PASEJHHHTEIIAT PABOTH HITH CIEJ ITPEMOCTBAHE

EKO/TOMMYER ACTIERT

Benrunnure orsogr DERVASIL He chALPRAT HEKAKBY MATEPHAIH, ODACHH 32 -
oxoaHATA cpea. Coen H3NoA3BaHe Te TPsOBa pa GbAaT paspyiens B 0{00PeH HEHTHP.
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MHCTPYKUMY 3a eKCrnoaTauus, MoHTaX, obcnyxsaHe
M CbXpaHeHue Ha cKrapg
BeuTunuu orsogu AZC -0

darvasit

[IPUMEP 3A MOHTAM

BuHATE MOHTRpaHTe BEHTHIHRTE 0TBOAH KOJKOTC € Bh3MOKHO N0-01H30 KO obopynsaHeTo, 3a 14
0%Je TO 3aIUTERO

3AIMUTA HA TPAHCOOPMATOPA

Bep’rmca.rmo HOJMOXKECHHE HA Ka3aHa XOpll’_’sOHTRHHO HOJIQREHUE
Ha Tpchq)opMaTopa
e, ” . \\
( P \\
) L # \
N
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) 5
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it
KABEJIHA 3AIIUTA

() | XopusoHTanuo moloxenue

DERVASIL Route de Popenot 42800 Saint Joseph FRANCE
Téléphone : +33 (0)4 77 83 22 81 — Fax : +33 (0)4 77 83 22 80
Email ; info@dervasil.com

A1 Web : www.dervasil.com

Tazu AOKYMEHTaLUA HE CE M3flaBa NO B3aMMHO Coraacye.
DERVASIL cn 3ana3sa upasoTo Ha npomeny Ge3
) NPeABAPHATCIHO YBeaAoMIACHHE.

i He cbappsa CHEMKH U YEPTEKH 10 JIOTOBOD




Operating, storage and installation instructions
Lightning Arresters AZBD- - -0

storage

DERVASIL offers a range of latest generation lightning arresters with silicone
rubber housing and metal oxide varistors, :

o 10 kA Lightning arresters Class 1

These arresters do not have internal spark gaps, They exhibit stable characteristics,
with practically constant, very short response times (30 to 50 ns).

Direct injection of silicone rubber over the internal varistors ensures both absolute
sealing, excellent behaviour without explosion iu case of short-circuit, They have
been tested in accordance with last version of IEC standard 60099-4.

MOUNTING GUIDE

HOUNTING INSTRUCTIONS FOR AZBD - EAC NERVAS T @
i
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Operating, storage and installation instructions
Lightning Arresters AZBD---0

PACKING

—

Lightning arresters are packed in stable cardboard boxes. Eack eardboard box contains:

- 3 lightning arresters fitted with threaded studs,
~ 3 plastic bags with nufs and washes !
- 1 mounting gnide

-

TRANSPORT AND STORAGE \\.

Seeure lightning arresters against crushing, falling or sliding during transpert and storage |

Respect safety precautions for proper handling durving transport and storage |

Store lightning arresters in their cardboard box and in clean and ventilated room ".‘\ /
N

INSPECTION

After opening of hoxes, check:

- Lightuing arrester marking must correspond to the bought product
- Presence of all components according fo this guide _
- Cleanness of threaded rods to avoid any scizing during installation of lighfning

arrester
- Cleanness of external silicone housing which must be without cuts or holes,

Page2/4 1711212010 10:42:00
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Operating, storage and installation instructions
Lightning Arresters AZBD---0

RECOMMENDATIONS AND MAINTENANCE

PERSONNEL IN CHARGE OF INSTALLATION MUST BE PROFESSIONAL AND SAFE WORKING
TRAINED.

ONLY PERSONNEL WHO HAVE UNDERSTOOD OPERATING AND INSTALLATION
INSTRUCTIONS MAY BEALLOWED TO MOUNT LIGHTNING ARRESTERS

' ¢
AVOID ANY USE OF SHARP TOOLS WHICH COULD DAMAGE LIGHTNING ARRESTER
HOUSING, NOTABLY DURING BOX OPENING. \

. | N«

T - MINIMUM CLEARANCE DISTANCE BETWEEN ARRESTERS AND BETWEEN ARRESTERS }iD
; R
R

EARTH ARE SPECIFIED ON THE TABLE PAGE 1. THESE DISTANCES MUST BE USED FO
LIGHTNING ARRESTER MOUNTING,

\
N

FOR LIGHTNING ARRESTER TYPR AZB _ _ 2, CONNECT ALWAYS DISCONNECTOR TO THE
FARTH WITH FLEXIBLE CABLE TO AVOID BLOCKAGE OF DISCONNECTOR OPERATING.

TO CONNECT AND TO MOUNT LIGHTNING ARRESTER, DO NOT EXCEED SPECIFIED
TORQUE.

AFTER LIGHTNING ARRESTER INSTALLATION, CLEAN SILICONE HOUSING WITH SOFT
AND CLEAN CLOTH,

et LIGHINING ARRESTERS-EVSTALLEDACCOKDIN G 70 THIS GUIDE DO NOT REQUIRE ANY

PREVENTIVE MAINTENANCE, ‘
REPLACE LIGHTNING ARRESTERS IF FAULT INDICATOR OR DISCONNECTOR OPERATE OR

AFTER FLASHOVER.

ENVIRONMENT ASPECT

The lightning arresters DERVASIL do not contain any dangerous material for environment,
After use they must be destroyed in an approved center.

Page 3 /4 | \\ | 17/12/2010 10:42:00
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INSTALLATION EXAMPLE

Operating, storage and installation instructions

Lightning Arresters AZBD---0

[Always mount lightning arresters as close as possible to the apparatuses to be prote'cted

TRANSFORMER PROTECTION

tank

Vertical position on transformer

im/zz,

CABLE PROTECTION

Horizontal position

Horizontal position

51

DERVASIL Route de Popenot 42800 Saint Joseph FRANCE
Téléphone : +33 (0)4 77 83 22 81 — Fax : +33 (0)4 77 83 22 80
Email : infof@dervasil.com
Web 1 www.dervasil.com

This documentation is not as per agreement.
DERVASIL reserves the right to modify without prior

notlee,
Non-contractuel picfures and drawings
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DERVASIL npeanara Juanasox o1 HaH-I10¢/0e/iH0 MOK0JeHe BeHTHIRA
OTBOIH B¢ CHIHKOHOB I'YMEH KOPITYC H METAJOOKCHIHI BAPHCTOPH.

10 kA Benrunun oreonn Xmac f

Te3u BeHTHIIHH O0TBOAY HAMAT BLTPCOIHM HCKDOBI MCHIHHH, Te moxasear
CcTAOHIHH XAPAKTEPHCTAKH ¢ MaCTHYHA KOICTAHNTA, MHOF(O KPATKH BPCMCHA 34 -

peaxnnd (30 g0 50 ns).

IlpaKko HITKEeKTHPAHE HA CHIKKOHOBA I'YMA HAJ BLTPEHHHATE BAPHCTOPH
rapanTHpa adconmTHo YILIbTHABAHE, OTTHYHO M0BeAeHHe (€3 eKCII/I03Hs: IIpH
KbCo cheauenne. TecTBaHH ca B CHOTBETCTBRHE ¢ MoeIeqHATA Bepcus Ha IEC

cranpapra 60099-4

PRKOBONCITBO 34 MOHTAMX

MHCTpYyKUMK 3a excrnoaTaumst, MOHTaX, 0GCAYXBaHe

W CbXpaHeHUe Ha CcKiap,
Bentunxau otsoan AZBD— 0
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WHCTpYKUMY 3a eKcnaoaTauus, MOHTaX, obcnyXBaHe
U ChXpPaHeHue Ha cknag
BeHTunum otBogu AZBD— 0

OIIAKOBKA

BenTanaaTe 0TBOJH A ONAKOBAHH B cTalbmuHm kapToxenn xyrid, Besixa xapTroHeda
KYTHSI CBABPIXKA:

- 3 BEHTHIHM 0TBOJA, 3AKpereHH ¢ pesdosanu mudrone.
~ 3 naitytoBoBE TopOn ¢ raiixu A maHou
- 1 HHCTPYKIHA 32 MOHTAK

TPAHCIIOPTHPAHE H CEXPAHEHHE BHA CKITAN )

b

!
y

Ja ce 3aDIATAT BEHTHIHHTE OTBOJH CPEIIY YAAP, MAAAHE MUIH IUTE3IAHE 10 BPeMe Ha
TpaHCIOPTIpaHe 0 cbXpaHenne, CrnaspaiiTe NpegnasHuTe MePKH 32 He30MACHOCT ‘3\?
TIOAXO/SNIH MAHMITYJALHH 10 BpeMe HA TPAHCIHOPTHPAHETO H
ChXpaneHneTo.ChXpansuBaiiTe BEHTIIHHTE OTEOAH B TEXHHTE KAPTOHEHH KYTHH M B,
YHCTO M JIPOBETPEHO HOMEIICHHE, :

HHCHEKITHA

CJICI[ OTBApSAHE HA KYTHHTE, IIPOBEPETE:

—  MapKRpoBKATA HA BEHTHJIHHTE 0TBOAM TPAGRA 1a CHOTBETCTBA HA
3AKYNEeHHH IPOAYKT

~  Halnypero Ha BCHYKH KOMIGHEHTH CbIMIACHO TOBA PEKOBOICTBO

— IloyneTBane Ha pe3boBaHATe HAHCH 32 N3GArBaNe HA BCAKAKBO
SASRAANE 110 BpeMe Ha MOHTAKA BA BEHTHIHRTE 0TBOIH

— Tlouncrsaye HA BEHIIHMA CHIKOHOB XOpPHY<, KOHTo Tpadsa ma 6ne Ge3
HADA3BABHA HJIH 0TBOPH.

17/12/2010 10:42:00




MHCcTpyKumuu 3a ekcnrioaralmsa, MOHTaX, oGcnyBaHe
Vi CbXpaHeHUe Ha cKknag
BenTtunHum oreoagu AZBD— 0

L

fit
Gervasit

[TPEMNOPBKY U MONOPBXXKA

MEPCOHAJIBT, OTTOBOPEH 34 MOHTAXA, TPABBA JA BHAE
HPOPECHOHATEH H OFYYEH 34 EE3OIIACHA PAEQOTA,

CAMO ITEPCOHAI, KOHTO E PA3EPAIT HHCTPYKIHHATE 34
EKCIIOATAITHA H MOHTAXK, MOXE J4 MOHTHPA BEHTHIHH
OTBOIH

JIA CE H3FATBA H3IIOJI3BAHETO HA OCTPH HHCTPYMEHTH, KOUTO MOTAT JJA
HOBPEJIAT KOPITYCA HA BEHTHIIHHTE OTBOJH, 0COFEHO ITO BPEME HA
OTBAPSHE HA KYTHATA. \
. \\ pe
) MHHHMAITHATA MEXJHHA MEX]Y BERTHIHHTE OTBOJH HMEXTY — \ ., * (

BEHTH/IIHHTE OTBOJH H 3A3EMABARFETO E OIIPEJETEHA HA TAB/IAITATA HA
CTPARHIA I, TE3H PASCTOAHHA TPABBA TA CE H3ITOJI3BAT 34 MOHTAM HA \\

BEHTHIIHHTE OTBOJH.

\,\\
34 BEHTHIIHO OTBOJH THITAZB __ 2, BHHATH CBHP3BAHTE v
PASENHHHTENA KbM 3EMSI C I'BBKAB KABFEJ, 34 JIA USBETHETE (] \\

bIAOKHPAHETO HA PABOTATA HA PASEJHHHTEILAL,

34 CBBP3BAHE ¥ MOHTA’K HA BEHTHITHH OTBONH 1A HE CE B
{IPEBHIIABA OIIPEJETEHHA BHPTAI] MOMEHT,

CIIE]T MOHTAKA HA BEHTHITHHTE OTBOJH, HOYHCTETE CHIIHKOHOBHA
KOPIYC C MEKA H YHCTA KB PIIA. _

: ) BEHTHIHHTE OTBOJH, KOHTO CA MOHTHPAHH CHITIACHO TOBA (
PBKOBOJCTBO, HE H3IHCKBAT HHKAKBO TPOPHIIAKTHIHO '
TEXHHYECKO OKCIIYKBAHE.

SAMEHETE BEHTH/IHHTE OTBOJAH, AKO E HOBPEJEH HETHKATOPET HITH
PASEJJUHHTE/IAT PAROTH HJIH CIIE] HPEMOCTBAHE

EKOJSIOMYEH ACTIEKT
Bearummire orsoq DERVASIL He chasPXAT HHKAKBY MATCPHAII, ONACHH

32 oKoIHaTa cpeda. Cirel H3noI3BaHe Te TPAGEa Aa GLAAT PA3PYIICHH B
0Z00peH HeHTRp.

Ctp. 3/4 ) — 17/12/2010 10:42:00




WHeTpyKumMK 3a eKcnnoaTauusa, MOHTaX, obcyXBaHe
M CbXpaHeHue Ha cKnan
Bentunuu oteoam AZBD— 0

gdarvasit

NPUMEP 3A MOHTAX

Braarn MouTHpaiiTe BEHTHIHATE OTBOIH KOJIKOTO € BE3MOMXKHO no-GiH30 1o
060pYIBAHETO, 34 Ja HBIE TO 3ALMUTEHO

SAIMUTA HA TPAHCOOPMATOPA

Bepruxando noxoxxeHne Ha Ka3aHa Ha TparcdopMaTopa XOpH30HTATHO IIO/I0KESHHE
o
{

0 By N

KABEJIHA 3AIUTA

XOpHBOHT&JIHO TEOJIOMKCHH

7 DERVASIL Route de Popenot 42800 Saint Joseph FRANCE
4:,;.{‘ Téléphone : +33 (0)4 77 83 22 81 - Fax : +33 (0)4 77 83 22 80
Email : info@dervasil.com Web : www.dervasil.com

Tasm noxyMeHTAallHA HE € M3/iaBa HO B3aHMHO CEITIAcHE.
DERVASIL cu 3ara3pa IpaBoTo Ha IPoMeHY 6¢3 IIpeIRapHUTeNHO YBEAOMICHHE,
He chimpika CHEMKH M 9EPTCKH 110 JIOFOBOP

17/12/2010 10:42:00
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SPECIFICATION OF PURCHASE SP Indice A

PACKING CARDBOARD BOX AND PALLET | DATE: 09/06/2005
PAGE : 1/5

MATERIAL: Cardboard
TC 900 thickness 14.4 mm

WEIGHT: 11 kG-

RECYCLABLE :
Standard EN13430

Max Charge :400 kG (

N
AN
LIST OF UPDATE
'-w‘) Revision Date Description of modifications (
A 12/0%/00 Creation of the specification
This document is an element of the knowledge of the company, and for this reason it can not be distributed to the
outside
Date Function Name \/lHa ocHoBaHue 4n. 2 ot 33J'i,£l,
Writing 19/06/2005 R &D DUSSOL L
Ver . y = . i
[Verification 09/06/2005  [Purchase MOUNIER. S Ha ocHoBaHVe un. 2 o1 331
\Approval 09/06/2005  Director GAZZOLAC
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dervasil

QUALITY DEPART.

SPECIFICATION OF PURCHASE

SP Indice A
PACKING CARDBOARD BOX AND PALLET .

DATE : 08/06/2005
PAGE .
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SPECIFICATION OF PURCHASE SP Indice A

PACKING CARDBOARD BOX AND PALLET | DATE: 09/06/2005

QUALITY DEPART. PAGE : 3/5
e 38R MATERIAL: Cardboard TC 700
- thickness 14.6 mm - 9 PLOTS
&
g . HEIGHT : 140 mm
&
B Bl WEIGHT: 2 kG
: ] ’J— o RECYCLABLE : Standard EN13430
Q-
r G_e O O Max Charge :600 kG
f 3
\\‘
. \
3 k
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i SP Indice A
deWaSIl SPECIFICATION OF PURCHASE

PACKING CARDBOARD BOX AND PALLET | PATE: 09/06/2005

PAGE: 4/5

QUALITY DEPART.
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i SPECIFI SP Indice A
dervasil IFICATION OF PURCHASE

PACKING CARDBOARD BOX AND PALLET | DATE: 09/06/2005
QUALITY DEPART. PAGE: 5/5

STEEL STRAPPING

S GANOKOE e 0L}




CMELMOUKALINEA 3A NOKYTKA HA SP Indice A

QMAKOBBYHU KYTUM U MANETU OATA: 09/06/2005
CTPAHMLIA: 1/5

MATEPWAIL: KaptoHn
TG 800 gebenuHa 14.4 mm

TEFNO: 11 kG

FOOHU 3A PEUUKAUPAHE ;
Crangapr EN13430

ViakcumanHo 3apexnane:400 kG

\\

\
_ ) CITHCHK HA AKTYAJH3AIMHATE 5

Pepakuun Hata Omnueande Ha IPOMeHHTE
A 12/09/00 } Hzroreane Ha cneuuc}mxauiw
Tazu JOXYMCHT € €NCMEHT 0T HOY-Xay Ha KOMNankgra § nopail TasH NpH4iHa TOH HS MOXE Na 6'5)16 pasnpocipaHasat
H3BHH Hed
Ilara DyHKIMA Hine Floirue
|
Brucrane 09/06/2005 R&D DUSSOL L Ha ocHOBaHue qu"|, 2 ot 33714

Bepudukauns09/06/2005  [Toxymxa MOUNIER S

. 3 s
Onobpun 09/06/2005  Mupekrop GAZZOLA.C oot I

Ha ocHoBaHue 4un. 2 ot 33/14

Ha ocHoBaHue un. 2 ot 33J1
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H CNELINDUKALNMA 3A DOKYTIKA HA SP Indice A '
dervasil u Y |

OTAKOBBYHM KYTUW 1 DANETH OATA: 09/06/2005
OTAEN N0 KAYECTBOTO CTPAHWULIA: 2/5
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CMELIMOUKALIMA 3A MOKYIKA HA SP Indice A

ONAKOBBYHM KYTUU U MTANETY AATA: 09/06/2005
OTAEN M0 KAYECTBOTO CTPAHMUA: 3/5
w & ¢E MATEPWAIT: KaproH TC 700

nefenunHa 14.6 mm -9 PLOTS
BUCOHUHA : 140 mm

TErNo: 2 kG

=
DEC= 880 -

MOANEXW HA PELIMKIMPAHE :
Crangapt EN13430

9
|
j
15?..5 -
|

MakcumareH 3apsag ;600 kG

O
O

\
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1130
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CTIELIMOUKALIMA 3A MOKYNKA HA SP Indice A

OMAKOBLYHM KYTWUI U MTATIETH OATA: 09/06/2005
OTAEN NO KAYECTBOTO CTPAHMWNLIA: 4/5

IS




CNEUNDOUKALIMA 3A NMOKYTKA HA SP Indice A

dervasil
ONAKOBBLYHU KYTHUXA M MANETH OATA: 09/06/2006
OTAEN NO KAMECTBOT(O : CTPAHWMIA: 5 /5
CTOMAHEHA NEHTA

2

.-"‘.:::::;v ".‘":: :‘_71'7-";"__“-. .
ea - 027 0GRy
- P e




ﬂ{auaaru eauve 2.

groupe sicame

dervasil

SAS au capitad de 907 190 €
COMPOSANTS DE PROTECTION FOUR LES RESFAUY D'ENERGIE L ECTRIQUE

Direction - Services conwnarciaux ~ Ushne
Routle de Popenot
42800 BAINT JOSEPH

TEL[33) 04 ¥7 752008
Fax {33) 04 77 83 22 80
E-mail : nfo@ dervasil,eom

VIRER
SREF.
Certificate
EMETIEUR
To whom it may concerns (

We undersign, DERVASIL S.A.S, subsidiary of SICAME S.A, French manufacturer for
hardware and accessories for electrical lines and network since 1955 with headguarters
located at 19230 POMPADOQUR CEDEX / France represented by Stéphane Pradella, Area
manager, certify thaf : ‘

The Medium Voltage Lightening Arresters manufactured by our company in France

DERVASIL S.A.S
Types AZC and AZBD

are manufactured according to ISO 9001-2008, ATAQ certified and qualified by type tests\

performed in independent laboratories. )
Dervasil MV Arresters are conforming to international standards EN 60099-4 and IEC/]\\ N

60815-3.

Dervasil ( Ferraz) Arresters with silicone housing are now installed on French network for
more than 20 years and are still giving full service satisfaction.

) Therefore, we can certify a lifetime of more than 20 years.

St Joseph on
May 28ih, 2013

@dervasil Ha ocHoBaHwe un. 2 oT 33110

SAS au oapital de 907 190 €
Route da Popanat « 42600 SAINT-IO!

. 7750095 Fax 04 77 83
Eglﬁo-ét]’enna A23¥36977« Cotle NAF

Sidge social : SAINT-JOBEPH - SIREN 423 136 977 - 8.C.ST-ETIENNE

e )




DERVASIL

Ynpaenenue

Route De Popenot

42800 Salnt-loseph
Ten.(33) 04 77752998
Paxc,(33) 04 77 83 22 80
E-mail : info@dervasil.com

Cepruguxar

[lo tesu, 3a kouto ce oTHaCH.

Hue ponynoanucanure, DERVASIL S.AS., dunnan Ha SICAME S.A, (peHcku npoussoguTen Ha
obopygearefyacty u aRCeCoapU 3a eNeKTPUYecKH mpedu ot 19551 cbe cepanvwe 8 19230
Pompadour CEDEX/®panuur npegcraenasaHo ot Stéphane PRADELLA, PernoManen meHuambp,

HOTBLRIKAABAME Ye:

Bentunnure otBoaM 3a cpegHo HanpexeHue Tunoee AZC w AZBD, npouseeaenu ebs CbpaHL},_ﬂ or
DERVASILS.AS

A\
ca B cvoTeeTcTBMe ¢ I1SO 9001 - 2008, ceptuduumpanu or AFAQ w NpoBepeHi ¢ NPOTOKO/M OT)
MBTIUTBEHUA Ha He3aBuCHMM NabopaTopun, N

BentnaHuTe 0TBOAM 33 cpegHO Hanpexenue Ha Dervasil ca 8 choTBeTCTEME C MemRayHapoaHUA \
crangapt EN 60099-4 n IEC/TS 60815-3, \
. Loy
Benmunuure oteopm Ha Dervasil (Ferraz) coc cunnkonosa 06BUBKa, KOUTO Ca BUIM UHCTAAUPAHM BbB (\
it
$peHcKaTa enekrpuuecka Mpema ot npean nosede or 20 roguHu ca sce ole B ynotpeba U pasar i

YAOBNETBOPUTERHU PE3YATATH,

Cheposatento Aeknapupame excnadaTalMoRHaTa Ab/AroTpaiiHoCT noseye ot 20 roAMHH (MUHUMYM
20 rogyhiu),

St Joseph
28.05.2013

Ha ocHoBaHue 4n. 2 ot 3314
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TIpumiroxenne Ne3 keM TexHHYecKoTO npeIoKeHe

CPOKOBE 3A JOCTABKA

Kommuecrpo | Koamuecrro
¢hC CPOK HA | ebe CPOK Ha
JAOCTABKA IO | JIOCTABKA 10

7 wan, jua | 30 xaux. gnn
1 2 3 4 5

BewTned oTBoj MeTaNo - OKCHACH THII 6e3 HCKPOBH

Ne HaumeHnoBanme Msapxra

1 pazpsuuny, 10 kV, 10kA, kmac 2 Op. 3 >
2 BenTrieH 0TBOI METANO ~ OKCHIEH THIl 083 HCKPOBH 6p. 20 50
paspstymy, 20 kV, 10kA, wiac |
3 BewTuien 0TBOJ METANO ~ OKCHACH THI 6e3 HCKPOBH 6 20 50
paspsanuuy, 20 kV, 10kA, wiac 2 P-
3abenexcku.

1/ CpoxsT Ha JOCTABKUTE 3aII0UBa Oa TeYe OT /larara Ha M3IPallaHe Ha IophUKaTa.

2/ KonmmgecTpara B KOJIOHA 4, CBC CPOK Ha JMOCTaBKa 10 7 /cemeM/ KaJleH/IApHH JIHH, CE
JocTaBar cien SAP mophuka DO IMOCOUEHHTE B OOMBIECHHETO CKIQJ0Be Ha BB3noskurens 3a
TIOKpHBAHE Ha CICITHH HYX/TA Ha BB3MoXKHTEN.

BE3moxuTe/siT MoXKe 0 MOPHYBA IOCOYSHOTO CIENTHO KOIHYECTRO BEIHEXK MECETHO.

3/ B cuyuait, 4e KpalHHAT CPOK HA HOCTaBKaTa CBHBIANA C HpasHUYeH HIH HepaboTCH
JIEH, TO JIOCTABKATA Ce H3BLPINBA HE II0-KBCHO OT WbpBUd paboreH ICH cled M3THYAHETO
CpoKa,

4f Tlpu WOPBLYKH Ha BE3NMOKHTENST HA KOIHYECTBA B PAMKHTE Ha INOTBBPJICHHTE OT
WsoemanTens ¥ HEJOCTABEHM B ITOCOYCHHTE CPOKOBE, Ie OBJAT HalaraHl HEYCTOHKH,
CHLIUIACHO YCIIOBHATA Ha JOTOBOPA.

5/ BB3noxuTelsT MoXe /1a TophYa KOTHMYECTRA MO-MAJIKH OT MOCOUCHHUTE B KOJIOHH 4 1
5.

6/ BB310KHUTEIAT MOXKE J[a TI0PHYBA KONHYECTBA IT0-BUCOKH OT IIOCOYCHHTE B KOJOHH 4 (
I 5, KaTo ToBa OOCTOATENCTBO ILle OBJe II0OCOYEHO TEKCTOBO B CHOTBETHATA IOPHYKA
HanparcHa xeM Hanemaurens. C NOTBBPKIEHHETO HA NOPBUKaTa, M3NEBIHUTENAT BIHCBA B
CHIATA OUAKBAHA JIATA 34 JOCTABKA Ha KOJNHYECTBATA HAJBHINABAILH IIOCOUYEHHTE B KOJIOHH 4
HS.

7/ Konngectrara 3a JOCTABKA B KOJIOHH 4 H 5 ca OTAEIHH ¥ HE3aBUCHMH €IIHO OT APYToO.

8/ KonudgecTBara 3a JocTaBka B KOJOHa 5 HE BKIIOYBAT B cebe CH KojHYecTRara 3a

JIOCTABKA B KOJIOHA 4.
9/ BDL3NOKHTECIAT MMA TPARO JIa HAUPAaRH €/IHOBPEMEHHO NOPHUKH 3a JI0CTaBKa Ha

KOJIHYeCTBa 0T KOJIOHH 4 | 5. Pt

.
s '6‘5‘5‘“-\ -
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ROCHI(IBR Ce 8 KOMRACKING HA IREXHUYECKOMO npet)ﬂoa:celme
OBPA3EL!

TEKJAPAIH S

33 IpHeMaHe Ha YCIIOBHATA B IIPOEKTa Ha paMKOBO CIIOpasyMCHHE H IIPOeKTa Ha KOHKPCTCH
JOroBOp, HEpa3AeHa 4acT 0T PaMKOBOTO CIIOPA3yMEHHE

Tonynopnucauust Meatino Apanrenos KOHAPCKH, B Ka4eCTBOTO MM HA IPE/ICTABIIABALL
,,BAK-02” QO/JI, yuacTHHK B Npole/ypa 3a Bb3larane Ha ofmecrsena nopbuxa ¢ ped. Ne
PPD17-158 u npemper: ,JlocTaBKa HA BEHTHIIHI 0TBOAM CPEIHO HAIPE/KEHHE (CpH)*,

NEKJAPHPAM, UE:

1. HpnemaM YCIOBHATA B IMIPOCKTA Ha PAMKOBO CIIOpa3syMCHHE, IIPHIIOXKECH B ,HOK}’MGHTHHx

33 y4acTHe.
2. IlpremaM yciloBHsiTa B IIPOEKTA HA KOHKPETEH JIOTOBOP, HEPa3/CIHA YacT 0T PAMKOBOT

cTIOpasyMeHue, TPHIIOKCEH B IOKYMEHTALMATA 38 YUacTHe.

",:;”;2::3‘;;‘&::::‘%
L5 - 027 00
Ha ocHoBaHue 4n. 2 ot 33J14
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ROCIHIASA Ce 8 KOMRJICKING H HEXHIYNeCKOMo IIPE()JIOJ:‘CQHHE
OBPA3EL]!

AEKJTAPAIIN S
38 CPOKa Ha BATTHJIHOCT Ha odepTaTa

Honymoammacanust Wsaiino Apanrenos Konspexwn, mparexxasans mndua xapra Ne 640267725,
uspanena Ha 02.06.2010 r. or MBP Cogus o6macrt — rp. Codus, anpec: rp. CaMOKOB, yiI
Xpucro Honues Ne 7A, B XKa4ecTBOTO MH Ha VYnpasuren Ha ,, BAK-02” 00)Jl, yuacrHuk B
lponieaypa 3a BB3jIaraHe Ha oOmecTBeHa mopruka ¢ ped. Ne PPDI17-158 n IpeSIMeT;
»»J0CTABKA HA BEHTHIIHE OTBOJ(H CPE/(HO Hanpexxenne (CpH)*,

JEKJIAPHPAM, YE: (

C nopasame Ha Hacrostmata odepra, HANPABEHHTE OT HAC IPEINOKEHHS W IOETH
AHTOKUMCEHTH Ca BallM/IHK 38 CPOKA, TIOCOYCH B ODSBICHHETO, CYHTAHO OT KPaiHHA CPOK 34
moJaBaHe Ha ofepruTe,
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Hara 02.04.2018 r. Hexnaparop:
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3abenescka:
Hexnapayusma ce nodnucea om saxonuus npedcmasumen na VHACHIHUKG URYU O HAONENCHO
YRUAHOMOWEHO Aule, Koemo nodasa ogepmanma.
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