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Test Report: HVYP/AK 04-28
A Page 1

Type tests on PEXLIM P surge arrgsters

Test object Three ABB PEXLIM P varistors
rated voltage 6.37 to 6.38 KVins.

Standard |EC standard 60099-4, Edition 1.2, 2001-12

Test performad Accelerated ageing test in open air at 0.98 times
the rated voltage during 1053 hours,

Tests completed 2004-08-04

Tests performed at  ABB Power Technologies AB - Surge Arrester Laboratory

Witnessing The tests were witnessed by SATS Inspector Mr. Minoo Mobedjina.
(
g SATS Certification
§§ N P Minoo Mobedjina
EE / T . Ha OCHOBaHIG an. 2 OT 334
- AL
Gy &
5
E% ' ‘{ / Y -
gg Ha ocHoBaHwue 4n. 2 ot 33J14
%g Tests reported by : Kent Riik
£g
3 .2 01 33J1
Egé Report approved by : Lennart Stenstrém Ha ocrosarine un. 2 ot 337
gi% Report consists of : 10 pages
( We hereby certify that the objects specified above have successfully passed the test herein

reported, thereby verifying guaranteed data.
Ludvika 2004-08-27
ABB Power Technologies AB

High Voltage Products/Surge Arresters
Quality Department

P
Ha ocHoBaHwue un. 2 ot 33J1[

Kurt Jansson

B P{y{fﬁechnologies AB
—
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HVP/AK 04-28
Page 2

CONTENTS

1 SUMMARY
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1 SUMMARY
Accelerated ageing tests have been performed on ABB's PEXLIM P type ZnO varistors in accor-
dance with the {EC standard 60099-4, Edition 1.2, 2001-12.

The IEC standard requires testing during 1000 hours at an elevated temperature of 115 °C with the
test samples in the surrounding medium of the arrester. The power losses after 1 to 2 hours, P,
(starting value) shall be compared with the power losses after 1000 hours, Py, and the minium
power losses, Py, during the 1000 hours test. If the power losses after 1000 hours are less than or
equal to the starting value and less than or equal to 1.1 * P, the operating duty tests specified in
the proposed standard shall be performed on new varistor blocks without the use of correction fac-
tors to be applied to power frequency test voltages. If Pyg > P and Pag S 1.1 * P3g correction fac-
tors are used to obtain the same increase in power losses on new varistor blocks as measured on
blocks subjected to the accelerated ageing test. Finally, if Py > 1.1 * Pao aged samples shali be
used in the operating duty test.

ABB PEXLIM P surge arresters are equipped with a polymeric housing comprising glass-fiber rein-
forced plastic and silicon rubber. The rubber is bonded to the varistor surface by vulcanization. The
arresters are used in open air, therefore, the tests were performed on sections (including the poly-

meric housing) in open air. The arrester were pretensioned to a total force of 40 kN before the test.
A drawing of the used test section is shown in Enclosure 5.

ACCELERATED AGEING TEST PROCEDURE

2
2.1 General

The reference current for the ABB PEXLIM P surge arrester is defined at a peak value of 3 mA of the

- resistive component of the power frequency current. The reference voltage (U, is the peak value

: of power frequency voltage divided by V 2 measured at the reference current. The resistive current
may be slightly asymmetrical in this current region. The reference voltage, therefore, always is
defined as the minimum voltage measured at the reference current independent of polarity. The ref-
erence voltage (U, measured at 23 £ 5 °C is checked on all complete assembled arrester units
and must be equal to or higher than the rated voltage, { U}

o
al ininosa infermation. Ite content moy not be coplod,

unkunnum-:ﬂzu'd‘ pemoil withaut wiltton pormisslon of AB2

\

Furthermore, the reference voltage measurement is used to determine test stresses on prorated test
sections. The rated voltage of a prorated test section is determined as U, = U in order to ensure
that the prorated test section Is exposed to higher or equal stresses than any complete surge
arrester or surge arrester unit.

-
s
:
:
5
:
:
g
g
-
;
€
:
&
:
:
Q
g
E

altared or passed on 1o

(c) ABB 2004

2.2 Test objects

Three prorated sections each comprising a polymeric housing and a single PEXLIM P varistor were

tested.
The dimensions of the varistors were D=73.8 mm and H=42.5 mm. \

Drawing for the varistor type is 5681 018-601.

The reference voltages, measured at a resistive peak current of 3 mA, and corresponding rated volt-
ages are given in Table 1.

// 000257
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2.3 Test procedure

HVP/AK 04-28
Page 4

Prior to the accelerated ageing test, the reference voltage for each varistor was measured,

The test voltage for each of the three varistors was set individually to 0.98 times the measured
reference voltage.

Varistor No. Uret Wrme) | YUr (KVis) Test voltage (KVims)
1 6.37 6.37 6.25
2 6.38 6.38 6.25
3 8.37 6.37 6.24
Table 1.
( The factor 0.98 was chosen in order to take into account maximum possible local voltage stress due
‘ g to non-linear voltage distribution occuring in any PEXLIM P arrester.
E‘:Eg The test-cycle was supervised by a data acquisition system connected to a computer. The system
g& measured each test object individually with respect to test time, temperature, voltage, current, and
£ 4§ power losses.
B
ii 2.4 Results
Eé The power losses during the accelerated ageing test are shown in Enclosure 1 as the ratio of the
gg,/ measured power losses to the starting value. The starting value is defined as the power losses mea-
/ﬁ‘g sured 1 hour after the voltage application. '
k g—ﬁ:’” Complete a.c. characteristics (resistive leakage cutrent vs. voitage) at room temperature and 120°C,
22 both before and after the ageing test, are shown in Enclosures 2 to 4. For PEXLiIM P arresters
52 Ue (Continuous Operating Voltage) is less than or equal to 0.8 x U.
Eg% Thus, as can be seen from the Diagrams, the characteristics are improved after the tests.
gis

The measured test voltage for each varistor is shown in Enclosure 1 as % of nominal test voltage.
The temperature deviation for each varistor is shown in the same Enclosure as the difference
between nominal temperature and measured temperature in °C.

Varistor P1ct Pogt Pagy Poct/ Pigt Poctf Pagt

No. W] W] (W]

1 15.467 7.563 7.020 0.489 1.077

2 12.015 6.640 6.265 0.563 1.060

3 10.935 7.162 5.691 0.654 1.069
Table 2.

000258
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2.5 Conclusion

Power losses at start of the test, Py, and after 1053 hours, P,y, as well the minimum value during
the test, P4, are shown in Table 2. The power losses after 1053 hours’ testing (P,q) are less than
the power losses measured after 1 hour (P;¢). In addition (P, is less than 1.1 times the minimum
power losses (Pag).

Hence, new PEXLIM P varistors shall be used in all type {design) tests without applying any correc-
tion factors.

Thls document contalne conflderitial buslness lnformaton. [ta content may not bo capled,
aherad of passed an to anylunauthdrized parson without written permission of ABE
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HVP/AK 04-28
Enclosure 2

BEFORE AND AFTER ACCELERATED AGEING

AC-CHARACTERISTICS AT 20 AND 120 °C.
TEST ON P & kV VARISTORS.
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Enclosure 3

HVP/AK 04-28

Date 04-08-24
Enclosure 3

BEFORE AND AFTER ACCELERATED AGEING

TEST ON P 6 kV VARISTORS,

AC-CHARACTERISTICS AT 20 AND 120 °C.
NO. 2,

AC/DC Test an

Zn0Q Varistors
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Page No.: 1
SATS Scandinavian Association for Testing of Eleciric Power Equipment RoP No. 02-501

REPORT OF PERFORMANCE No. 02-501

Client ABB Power Technology Producis AB
S-771 80 Ludvika, Sweden
Test object One surge arrester of composite material
Designation PEXLIM P120-XH145, Product number P3620
Manufacturer ABB Power Technology Products AB
$-771 80 Ludvika, Sweden
Ratings assigned Rated voltage 120 kV
by the manufacturer Maximum continuous operating voltage, U. =~ 96 kV
Creepage distance 3625 mm
Tests performed 1000 hours salt fog test at 98 kV AC, 50Hz
Standards [EC 60099-4, Amendment 2, October 2001
Testing station STRI AB, Ludvika Sweden.
The laboratory is accredited (no; 1534) by SWEDAC
- Date of tests November 8 — December 21, 2001
Test results The test object fulfilled the requirements in accordance with

the standard.

The documents Title page and 7 numbered pages
forming this report

Ha ocHoBaHwue 4n. 2 ot 33J14 ~/

Ludvika 2002-01-15
Place and Dale aborato : -
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SATS Inspector: Géran Olsson
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SATS Scandinavian Association for Testing of Electric Power Equipment  RoP No. 02-501

CONTENTS Page

List of drawing numbers

1. Test object

2. Tests
2.1. Test conditions
2.2, Test procedure
2.3. Water flow rate
2.4, Testresults

. Test set-up in chamber

. Conclusions

. Dimension drawing

. Photograph of the test object after the test

Bt e TS ;I & T - N LA LN LN -

3O W

The tests were witnessed by mr Géran Olsson, representing SATS Certification, Norway
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SATS Scandinavian Assoclation for Testing of Electric Power Equipment RoP No. 02-801

LIST OF DRAWING NUMBERS OF THE TEST OBJECT

The manufacturer guarantees that the equipment submitted for tests is manufactured in
accordance with the following drawing:

Description Type Drawing Revision
Dimension Drawing Assembly LAK 5862 0
drawing
Ha ocHoBaHwue 4n. 2 ot 33/14
Manufacturers
Representative

Lennart Stensirom

ABB Power Technology Products AB,
Department AK

The dimension drawing is included in this report.
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SATS Scandinavian Association for Testing of Electric Power Equipment RoP No. 02-501

1. TEST OBJECT

Product description Surge arrester of composite material
Designation PEXLIM P120-XH145
Product number - P3620

2. TESTS

1000h salt fog test with 98 kV AC, 50Hz with routine test before and
after the salt fog test

2.1 Test conditions

Test chamber: 3x3x5(m)(WxLxH)
Test voltage: 98 kV AC
Test duration: 1020 hours
Salinity: 4 and 5 kg/m®
{ Flow rate salt fog: 4l
Nozzles salt fog: 4 pcs type acc. to [EC 60507
Temperature: 16 - 21°C
Number of test objects
in the chamber: 4

2.2 Test procedure

The NaCl content of the water was 5 kg/m’ from the start. According to
IEC 60099-4, Amendment 2, the salt content was reduced when the
second flashover occurred. The routine tests were carried out by ABB
Power Technology Products AB, Surge Arresters. The routine tests
before and after the salt fog test were witnessed by a SATS Inspector.

2.3 Water flow rate
As the chamber is large, the concentration of salt fog in the vertical
direction in uneven. For the actual test the water flow rate was chosen
in such a way that the condensatlon rate at the test object was about
( 1.5 - 2.0 mli/h on 80 ¢m? in accordance with [EC 60068-2-11.
This condensation rate also corresponds to a fiow rate of 0.4 I/m® per
hour in a chamber with a volume of about 10 m’.

2.4 Test resuits

The first flashover occurred after 690 hours. The second flashover
occurred after 734 hours and the salinity was then reduced to 4 ka/m’.

Routine tests

Ref. Voltage Intemal Corona

&V ms kv ms pC
Before salt fog test  124.4 108.0 <b
After salt fog test 125.5 108.0 <&
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SATS Scandinavian Association for Testing of Electric Power Equipment  RoP No. 02-501

3. Test set-up in chamber

Chamber door

Wall bushing

Ventilation

4. Conclusions

The test object P3620 fulfilled the requirements in accordance
with |[EC 60099-4, Amendment 2.

e The reference voltage had not decreased after the salt fog test
Ty e Partial discharge level <5 pC both before and after the salt fog test.
(/7&/ Two over-current trip-outs caused by test object P3620 occurred, at the
Cg_ o salinity of 5 kg/m".

No erosion exceeding the thickness of external coating.
No puncture of sheds was observed.
No tracking was found on external coating.
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SATS Scandinavian Association for Testing of Electric Power Equipment RoP No. 02-S01

5

Dimension drawing of the test object
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SATS Scandinavian Association for Testing of Electric Power Equipment  RoP No. 02-S01

6. Photograph of the test object after the test
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This documant contains confidential business informatlon, Its contert may not be topled
alterod or paesod on to any unauthorized porsen witheut writlen permizsion of ABB
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Test Report; HVP/AK 02-03

rev 1

Type tests on PEXLIM P Surge Arresters

Test objects:

Standards:

Tests performed:
Test report:

Vafidation;

Tests completed:
Tests performed at:

Report consists of;

Surge arrester modules rated 36, 72 and 120 kV with the ZnO blocks
replaced by insulating material

IEC 680093-4, first edition 1991-11
IEC 60060-1, second edition 1989-11

ANSV/IEEE Std C62.11-1993
ANSI/IEEE Std 4-1978

Insulation withstand tests

Q 99-281

The test objects initially represented arrester modules used for arrester
type PEXLIM Q. However, the physical dimensions for the modules
used for arrester type PEXLIM P-X are identical. The test results,
therefore, also are valid for arresters of type PEXLIM P-X.

1999-10-21

ABB Transformers AB/High Voltage Laboratory

37 pages (Report Q 99-281, 36 pages)

We hereby certify that the objects specified above have successfully passed the test herein
reported, thereby verifying guaranteed data.

Ludvika 2002-01-08

ABB Power Technology Products AB
High Voltage Products/Surge Arresters

Quality Department

Ha ocHoBaHwue 4n. 2 ot 33J14

Kurt Jansson

AB




Test Report; HVP/AK 04-28

Page 1
Type tests on PEXLIM P surge arresters
Test object Three ABB PEXLIM P varistors
rated voltage 6.37 to 6 38 KVrms:
Standard [EC standard 60099-4, Edition 1.2,2001-12
Test performed Accelerated ageing test inopen air at 0.98 times

the rated voltage during 1053 hours.
Tests completed 2004-08-04

Tests performed at  ABB Power Technologies AB - Surge Arrester Laboratory

Witnessing The tests were withessed by SATS Inspector Mr. Minoo Mobedjina.

{

s SATS Certification

£ Minoo Mobedjina

£ % hspector

i W b

E% l / / é/ﬁ?fzw Yy

é Tests reported by  : Kent Riik

i

ig Report approved by : Lennart Stenstrom

gzg Report consists of : 10 pages

( We hereby certify that the objects specified above have successfully passed the test herein

reported, thereby verifying guaranteed data.

Ludvika 2004-08-27

C,L-'f()r’ ABB Power Technologies AB
T2 High Voltage Products/Surge Arresters

_Quality Department
Ha ocHoBaHwue 4n. 2 ot 33J114

Kurt Jansson
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Test Report: HVP/AK 04-29 C_ J
Page 1 i

Type tests on PEXLIM P surge arresters

Test object : Three ABB PEXLIM P varistors
Duty-Cycle voltage rating 6.37 {0 6.38 kVrms-

Standard :ANSI/IEEE C62.11-1999

Test performed :Accelerated ageing test inopen air at 0.98 times
the duty-cycle voltage rating during 1053 hours.

Tests completed :2004-08-04
Tests performed at  : ABB Power Technologies AB - Surge Arrester Laboratory

Witnessing : The tests were witnessed by SATS Inspector Mr. Minoa Mobedjina.

SATS Certification
Minoo Mobedjina

Ha ocHoBaHue un. 2 ot 33J11 ||

ALy

oy

About SATS -SATS "Scandinavian Association for Testing of Electric Power
Equipment" is a member of Short circuit Liaison (STL) and a member of
EOTC, European Electric Sector Committee ELSECOM, Agreement
Group No.0007.

Tests reported by Kent Riik

Report approved by : Lennart Stenstrom

Report consists of  : 10 pages

We hereby certify that the objects specified above have successfully passed the test herein
reported, thereby verifying guaranteed data.

Ludvika 2004-08-27

ABB Power Technologies AB
High Voltage Products/Surge Arresters -

Quality Department
Ha OCHOBaHMe 4. 2 oT
330

Kurt Jansson
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Test Report: HVP/AK 04-22
Page 1

Type tests on PEXLIM P-X surge arresters.

Test objects Prorated arrester sections ace. to IEC,
rated voliage 6.29 to 10.85 kY

Standard IEC 60099-4, Edition 1.2,2001-12

Test performed Residual voltage test
Long duration current impulse withstand test, class 4
Operating duty test, nominal current 20 kA

Tests completed 2004-04-23

Tests performed at ABB Power Technologies AB -Surge Arrester Laboratory

T
Tests reported by Jan-Erik Almen J 1![2”

Report approved by  :Lennart Stenstrom Vd

Report consists of 169 pages
Witnessing ‘The tests werES1 <'Bficr Bi"s ector Mr Minoa Mobedjina.

Minoo Maobediina
J/Ha ocHoBaHwue un. 2 ot 33J1[

200 Y

About SATS :SATS "Scandinalvian Associgbn for Testing of Electric Power Equip-
ment" is a member of Short circuit Liaison (STL) and a member of
EOTC, European Electric Sector Committee ELSECOM, Agreement
Group No. 0007

We hereby certify that the objects specified above have successfully passed the test herein

reported, thereby verifying guaranteed data.

Ludvika 2004-06-11

ABB Power Technologies AB

High Voltage Products/Surge Arresters
Quality Department

Ha ocHoBaHue u4n. 2 ot 3314

Kurt Jansson
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{c) ABB 2002

Type tests on PEXLIM P Surge Arresters

Test objects: Surge arresters of type PEXLIM P120-XH145
with rated voltage 120 kV.

Standards: [EC 60099-4, Amendment 2 (Annex O) of October 2001 {Same
requirements as per earlier IEC document 37/231/CDV)

Tests performed: Pressure relief tests
Current Report
65 kA KEMA 566-01 *
25 kA KEMA 566-01
12 kA KEMA 566-01
600 A KEMA 566-01

*) First current peak = 2.5 times 65 kA

Validation: The test objects represent the longest electrical and mechanical
sections used for PEXLIM P-X surge arresters. The tests therefore ver-
ify the performance of all arresters of type PEXLIM P-X.

Tests completed: 2001-11-22

Tests performed at:  KEMA Arnhem - High Power Laboratory

Report consists of: 46 pages (KEMA 566-01, 45 pages)

We hereby certify that the objects specified above have successfully passed the test hersin

reported, thereby verifying guaranteed data.

Ludvika 2002-01-08

ABB Power Technology Products AB

High Voltage Products/Surge Arresters
Quality Department

Ha ocHoBaHue un. 2 ot 33J1

Kurt Jansson
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SATS Certification

Scandinavian Association for Testing of Electric Power Equipment
clo-SINTEF Energy Research, Sem Saelandsv. 11,NO-7465 Trondheim, Norway
Telephone: +47 73 59 7200 Telefax: +477359 72 50 E-mail: SATS@energy.sintef.no

Report of Performance No.:02-801

Salt fog test 1000 hours on one surge arrester

Title:
type PEXLIM P120-XH145
(>
T //
%ﬂ Trondheim 2002-01-21

Plha ocrosanue un. 2 ot 33n4

SAT‘S ‘éerﬁﬁcation: Rolf He§erberg

Copyright: SATS
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Ha OCHOBaHWe un. 2 oT Report
Forfattare - Author 33]‘”1 Frén - From Datum - Date Reg. Sida - Page
) PTHVP/AKB  2001-12-20 1(3)
Lennart Stenstrom Utredring teorefisk Ordernr - Ref. No.
Pl undersokning - Analysis
Gunnar Persson Ha ocHoBaHue un. 2 oT theoretical investigation
3314
Uppdragsgivare - Rerquested b Provning, experim. unders Debiteras ordems - Debit Crder
Mo. sokning - Test exper-
mental investigation
Tited - Title PrUAK
Moisture ingress test on surge P
arrester PEXLIM P120-XH145 Antat toxtsidor - No. of text pages
sl ort
F'ul:;ari’;)oﬂ 3
Provningfundersokning avsiutad Antal biagesidor - No. of supplem. pages
TestAnvatigation finished 4
01-11-19
Sargmanfatiring - Summary
TEST METHOD
{ Moisture ingress test in accordance with IEC 60099-4, Amendment 2 of 2001-10, Clause 9.7.9

(Same requirements as per earlier IEC Committee Draft for Vote 37/231/CDV, Clause 2.7. 8)

TEST OBJECT
Surge arresters PEXLIM P120-XH145 according to dimension drawing 1HSA303 000-CA (enclosed)

TEST PROCEDURE
Initial measurements of power losses, residual voltage and partial discharge level according to
Clause 9.7.9.1 as well as check of reference voltage.

Preconditioning according to Clause 6.7.9.2
Water immersion according to Clause 8.7.9.3

Verification tests including visual inspection, measurements of power losses, residual voitage and
partia! discharges according to Clause 9.7.9.4 as well as check of reference voltage.

TEST RESULT
The surge arresters passed the test successfully.

(/é =" L udvika 2001-12-20

ABB Power Technology Products AB
High Voltage Products/Surge Arresters
Quality Department

Ha ocHoBaHwue 4n. 2 ot 33J1[

[
Kurt Jansson
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y ﬁ?)/c/u ent must not copled without our written permission, and the contents thereof my
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ABB Power Technoloay Products AB  Rapport -
Ha ocHosaHue yn. 2 o1 33/ | Report R HVP/AK 02-01

Fériattare - Author Fran - From Datum - Date Req. Sida - Page

Roger Silicholm - HVP/AK 2002-01-07 1

Godkénnare - Approved by Utredning teoretisk Ordems - Ref. No.
uridersdkning - Andlysls,
theoretical investgation

L.ennart Stenstron

Uppdragsgivare - Requasted by Provning, expaiim. under Debiteras ordemr - Debit Order No.
Gunnar Persson et
Titel - Thtla PrUAK
Test of low temperature performance at Eﬁ;?aﬁ‘e’“m
-50°C for surge arresters on type Antal textskdor - Na, of texd pages
PEXLIM P120-XH145. Sueppart 1
Provningfunderstining avslutad Antal blagesidor - No. of supplem. pages
Testinvetigaton finished 4
PURPOSE

The purpose was to verify the low temperature performance of the arrester type PEXLIM P-X.
{ TEST OBJECT

S One arrester of type PEXLIM P120-XH145 with rated voltage 120 kV, serial number
P-X30. The arresters comprise the longest mechanical sections used for the arrester type
PEXLIM P-X.
TEST PERFORMED
The modules were placed in a bending fixture and loaded with a bending moment of 2500 Nm while
the ambient temperature was cycled from +20° C to —50° C. (See enclosed test report SPL 01-239)
RESULT
The test objects withstood the test without any damage. (See report SPL 01-239.)
Before and after the mechanical test the modules were electrically routine tested, result as per
Table 1. No significant changes in the electrical characteristics were observed.

Arrester |Reference Voltage (Uref) at 3 | Partial discharge level at | Power losses at
maA resistive current 0.9*Uref 0.8*Uref
Before {est After test Before test | After test Before test | After test
kv kV pC pC w W
P-X30 128.9 128.4 <b <5 4.3 4.1
( } Table 1. Eloctrical routine tests.

Ludvika 2002-01-07

L 2 T ABB Power Technology Producls AB
</L .. _, High Voltage Products/Surge Arresters

Ha ocHoBaHue 4n. 2 ot 33J1
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Kurt Jansson
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Forfattare - Author
Roger Siligholm
Godkannare - Approved by
Lennart Stenstrg
Uppdragsgivare - Requested
Gunnar Perssor|

Titet - Tite
Bending strength test on surge arrester type

PEXLIM P120-XH145

PURPOSE

/_;

Rapport #

Fran - From Datum - Date Req. Sida - Page

HVP/AK 2001-12-10 1
Litredring teoretisk Ordemyr - Red. No.

undersdkning - Anaysis,
theoretical imrestigation

Provning, expedm under-
s0kning - Test expeti-
mental investigation

Delrappoit
Partial repoct

Slutrapport
Final report
Provning/undersdining avsiulad
Testinveigation finished

Debiteras ordermr - Debit Crder No.

PiltAd

Antal textsidor - No. of text pages

1

Antal bilagesidor - No. of supplem. pages

5

The purpose was to verify a bending strength of 4000 Nm of the arrester type PEXLIM P-X.

TEST OBJECT

Two arresters of type PEXLIM P120-XH145 with rated voltage 120 kV, serial numbers
P-X28 and P-X29 were tested. The arresters comprise the longest mechanical sections used for the

arrester type PEXLIM P-X.

TEST PERFORMED

The arresters were loaded until failure with rate of 2500 Nm/min. The deflection was measured

during the test. See report SPL 01-220.

RESULT

The two arresters faled at 6020 Nm and 5870 Nm respectively. See report SPL 01-220.

Ludvika 2001-12-10

ABB Power Technology Products AB
High Voltage Products/Surge Arreslers

Quality Department
Ha ocHoBaHwue 4n. 2 ot 33/14

Kurt Jansson
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Report
Forfatlare - Author Fran - From Datum - Date Req. Sida - Page
HVP/AK 2001-12-10 1

Roger Silieholn

Godkdnnare - Approved by Utredring teoretisk Ordernr - Ref. No.
uitdersdkning - Analysis,

Lennart Stenst heoretical imvestigason

Uppdragsgivare - Requeste Provaing, axperm. under- Debiteras ordemy - Debit Order No.

Gunnar Perssg oo

Tited - Title PidiAkl

Bending fatigue test on surge arrester type Efr[fgﬁgﬁm

PEXLIM P120-XH145 Antal textsidor - No. of tox! pages
[R] s 1
Provning/undersdkning avsiutad Antal bilagesidor - No. of supplem. pages
Testinvetgation fnished 4

PURPOSE

The purpose was fo verify the bending fatigue strength of the arrester type PEXLIM P-X.

4 TEST OBJECT _

Two arresters of type PEXLIM P120-XH145 with rated voltage 120 kV, serial numbers
P-X22 and P-X24 were tested. The arresters comprise the longest mechanical sections used for the
arrester type PEXLIM P-X.

TEST PERFORMED

The modules were subjected to a cyclic bending test consisting of 1000 cycles at a bending moment
leve! of 2500 Nm at the frequency 0.3 Hz. See report SPL. 01-218.

RESULT

The test objects withstood the test without any damage. See report SPL 01-218.

Before and after the mechanical test the modules were electrically routine tested, result as per
Table 1. No significant changes in the electrical characteristics were observed.

Arrester | Reference Voltage (Uref) at 3 | Partial discharge level at Power losses at
mA resistive current 0.9*Uref 0.8*Uref
Before test After test Before test | After test Before test | After test
kV kV pC pC W W
P-X22 129.5 129.2 <5 <5 4.2 4.0
P-X24 128.9 128.8 <5 <5 4.4 4.2
{ Table 1. Electrical routine tests.

Ludvika 2001-12-10

ABB Power Technology Products AB
High Voltage Products/Surge Armesters

Quality Department
Ha ocHoBaHWe 4n. 2 oT
33Nn0

==
Kurt Jansson
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LAK 5882 Rev 1

PROTECTIVE CHARACTERISTICS FOR ARRESTERS

TYPE EXLIM & PEXLIM P
(external inductive effects neglected)
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TOV capability for arresters type PEXLIM P-X

<’f?&\

LAK 5881 Rev 0
PTHVP/AKB 02-01-08

Expressed in multiples of the rated voltage Uy, (Ty)
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3a yyacTue B OTKpUTa npoliegypa 3a sbanaraHe Ha oblecTeeHa nNopBYKa C NpeameT:

»[logMaHa Ha MacnoHanbnHeHa KabesiHa enekTponpoeoaHa nuHus 110 kV ,,3eHut” ot
nvHeeH HoxoB pasepnuHuTen 110 kV Ha MNC ,Xagxku BuMutbp” A0 NIUHEEH HOXOB
paseaunuten 110 kV B 1C ,,Nogysne”, pedh. Ne PPC 17 — 169

TexHU4eCKo nNpeanoXeHue

P

TexHU4ecKa JOKYMeHTaUmns

Opunoxenne Ne 1 kbM [MpeanoxeHue 3a U3MbIHEHUE Ha NopbykaTa no T.15.1.
oT TexHudeckoTo npeanoxeHne — 3aBepeHu KOnUsi Ha AOKYMEHTU 3a
OrpaHun4uTen Ha npeHanpexeHne (BeEHTUNEH 0Te0A) 3a HoBa KEIN 110 kV:
e [lpunoxenune Ne 1.2. kbM T.15.1.2. 0T TexHUYECKOTO NpeanoXeHue —
3aBepeHo konue Ha Ceptudmkat/akpeantauma Ha Hesasucumara
usnursaTenHa naboparopus, Nposena TUNOBUTE U3NUTBAHNS
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Integrity and Independence

— well established and documented

Various kinds of high voltage electrical equipment such as cir-
cuit breakers, disconnectors, earthing switches, power trans-
formers, instrument transformers, surge arresters, switchgear
cubicles elc; are tested at the High Power Laboratory in
accordancs with the internationat or regional standards.

Accreditation

The High Power Laboratory, Ludvika is accradited by
SWEDAG (Swedish Government Body) in accordance with
ISOAIEC 17025, The quality system, competence of person-
nel, adeqguacy of test equipment and calibration of meas-
uring equipment are checked and assessed periodically

by SWEDAC for their compliance to ISOAEC 17025. This
assures that the tests are performed correctly and impartially.

Afftiation and international cooperation

The laboratory Is affifiated fto SATS, an independent certifica-
tion body based in Scandinavia and accredited according to
EN 45011, SATS Certification issues Reports of Performance/
Type Test Certificates for tests performed at the High Power
Laboratory, Ludvika, under the supervision of its inspectors,

2 ?gh Power Laboratory, Ludvika, Sweden

o

igh Power.indd 2

SATS Is a member of STL (Short-circuit Testing Llaison), an
international arganization of similar testing and certification
bodies. STL has framed the guidelines for uniform application
of the standards with regard to the test methods, measure-
ment, evaluation and issue of type test reports/certificates.

Strengthened by its lang experience and reputation, the High
Power Laboratory, Ludvika lives up to the trustworthinass and
professicnalism demanded of it by the clients.

1297
ISO/IEC 17025

Affillated to SATS Certification, an independent certification
body aceredited ace. to EN 45011 and a member of the STLA
{Short-circuit Testing Liaisan Agreement), Accredited by SWEDAGC




Short-circuit testing was started in Ludvika 75 years ago in 1933
with the installation of the first short-circuit generator, at that time
the largest in the world. The testing technology since then has
been developed continuously contributing to the long collective
experience in the field. The present test station was established
50 years ago. The test and measuring equipment has been up-
graded and modernized since then to meet the demands im-
posed by the ever increasing capacity of products to be tested

and their stringent standards.

High expectations and preparedness

The Laboratory Is well geared to meet the requiremants of the
clients for the development tests which require advanced test
and measuring equipment, experienced test engineers with
adequate knowledge of the products to be tested in order to
support the development process.

The type tests for certification needs the complete range test
circuits and measuring equipment fulfilling the requirements
of the standards. The Laboratory is equipped and accredited
for a wide range of such certification tests,

At the forefront
A fully autornated modern synthetic test facility was astab-

lished in 1996 replacing the first generation of synthetic test
circuit from the sixties. This combined with the o s.c. gen-
erators permit testing of high voltage circuit-breakers of volt-
age ratings up to 800 kV.

Measurement, data collection and analysis system is of t
most advanced technology available. With highly reliatle
accurale optically isolated measurements, automated caljula-
tion and presentation of test data, the Laboratory has beem

. the forefront of development activities in this area.

e -, The Leboratory has also established test facilities for

: resourck, ¥ging both direct and synthetic test methods.

the opExational tests of HYDC and SVC valves, a unique
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Adeqguate resources
— a basic requirement

The large base of installed equipment is a necessity for perform-
ing the requested tests on various products. The laboratory’s
resources have been augmented over the years in order to meet
with the changing requirements.

The laboratory Is equipped with two short-circuit genera-  In the High Current Laboratory, which is an integral part of the
. tors which together can deliver 4,000 MVA of short-circuit  High Powar Laboratory, tests are performed with continuous
( power for direct testing. Together with the syathetic test high currents to check the temperature rise imits of the
circuit a short-circuit power of over 75,000 MVA can be power equipment under normal operation conditions.
realized in the laboratory.
In the Mechanical Test Laberatory, also a part of the High
There are nine test cells of different dimensions for testing of  Power Laboratory, tests are performed on switching equip-
various Kinds of products. Apart from the high speed measur-  ment such as circuit breakers in order to verify their mechani-

ing system there exist facilities to record the test with high cal endurance. Tests are also parformed here to verify the
speed digital video camera which can be synchronized with mechanical withstand properties of the compoenents and the
the test oscillogram during playback to give a batter under- fully assembled products.

standing of the happenings during test.

Site overview

The High Power Laboratory is situated on the banks of lake
Vasman as a part of the ABS industrial complex in Ludvika.
ABB in Ludvika has been a leading center for development
and manufacturing of various high voltage transmission equip-
( ment for more than 100 years. The laboratory is spread over
an area of 15 000 sq. m which inciudas the high power, high
current and mechanical testing with over 20 test bays and a

.- ==y _large workshop. : -
%j Workshop

~FH& high voltage laboratory STRI, located next door, com-

pletes the type test facitities available in the location.

Mechanical testing

2010-11-18 08.52 l "



Synthetic test circuit

Current chrcuit
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Test circuit
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Voltage circuit
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Test cells
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. Synthetlc test facility




Test facilities

Direct testing

Synthetic testing

Max. shori-circuii power 4000 MVA Single-phass lest 550 kV, 80 kA
Max, test voltage -3 @ 145 kY Three-phase test 245 kv, 63 kA
Max, test voltage — 1 @ 250 kv Main capacitor banks 6.7 MJ
Frequancy 16 2/3-B0 He Two circuits + 880 kv d.c.
Max. test cumrent 100 KA rms 4-parameter TRV and a.c. recovery voitage

QOther test facilities

Short-circuit making tests with ime delay lass than 5 ps
Capagcitive current switching testsl

Temparature-riss test

Up to 25 kA rms

HVDG thyristor valves (direct and synthstic tests)

Measurgment and control

00 KV rms

( Power frequency voltags test
Mechanical tests

- endurance

- snap-bask

- cantilever

- tightness

— environmental

New generation
® g

Optle fiber isolation and
high spead recording
{100 MS8a/s) In all channels

ovefindd 6

6 HiglyfPower Laboratory, Ludvika, Sweden

measurement system

Automatlc measurements for quicker evaluah

Fast digital translent recorders with optic-fibre iscfated digitizers located in
test cells

High speed digital video recording system

Automated data processing system, in accordance with IEC and STL

guidslines

Fully-automated control systems for shori-circuit generators and synthetic
test circuits

High current measurements traceable {o the STL reference shunt




Feasible tests
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circuit breaking capacity

Short-
Short-Fne fault

f-phase

O

Cut-

Line-charging switching

Cable-charging svilching

ank switching

Shunt reactor switching
Temperature-rise tests

Capacitor b,
Internal

-arG tests

Bus-transfer cument switching
Induced current switching

reflef

Transient perfarmance

Pressure

Ferre-resonance

Breaking capacity
Service duty tesls

Power arc tests

ical endurance

tMechan
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Contact us

ABB AB

High Power Laboratory

SE-771 B0 LUDVIKA, SWEDEN
Tel: +46 (0)240 78 26 G5

Fax: +46 (0)240 78 26 19

£-mad; highpowerdab@se.abb.com
vrvrw.abb.comvvhighvoltaga

NOTE! ARB A8 is working continuously to imprave the products.
We therefore reserve the right to change desligns, dmensions and
data without prior notice.
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CAMINADA NOTARISSEN
* * ¥* * *

EV/DI/532067843/ALTERATION OF ARTICLES OF ASSOCIATION
(unofficial translation)

On this third day of May two thousand and four, appeated before me,

Cornelis Everardus Martinus van Steenderen, civil law notary, resident at Rijswijk,

South Holland:

Diana Schreur, secretary, for the purposes hereof residing at 2281 A] Rijswijk, South-

Holland, Haagweg 175, botn at 's-Gravenhage on November eighteenth nineteen

hundred and seventy-two,

acting herein in his capacity of attorney in fact authorised to represeat:

1.  Danicl Georges Matcel Pietre, living at 77470 Trilport (France), 3 Chemin de
Peuplin, born in Trilpott (France} on the eleventh day of Apsil nineteen
hundred and fotty-eight and married;

2. Thomas Geotg Facklam, living at 63450 Hanau (Getmany), Lallienstrasse 34,
botn in Steinhein (Germany) on the twenty-second day of January nineteen
hundred and fifty-three and married;

3. Jozef Gerardus Victor Matie Leferink, living at 5103 GK Dongen (The
Netherlands), Vossendonk 11, born in Roermond (T he Nethetlands) on the
twenty-sixth day of April nineteen hundred and forty-four and marfied,

acting, when granting the power of the attotney, in their capacity of chairman,

vice-chairman and member respectively of the EUROPEAN CO-OPERATION

FOR ACCREDITATION(EA), registered offices at Utrecht (The Netherlands),

place of business 3511 CJ Utrecht (The Nethetlands), Radboudkade 223, registered

with the commercial register under number 30166411

The powers of attorney have been granted in writing; the documents in question will

be appended to this deed.
The appeater declared that the General Assembly of the EUROPEA
CO-OPERATION FOR ACCREDITATION (EA) have tesolved to amend the

Artcles of Association in a meetilg held in London on the twenty-sixth and &

00 i41 801.dec



CAMINADA NOTARISSEN
¥ * * * *

-2
aforementioned capacity, in putsuance of this resolution, now proceeds to its
execution.
/. The appearer, acting as aforementioned, declared to amend the Articles of Associati-
on of said company as follows:

1. Paragraph 3 of article 10 is repumbered into 3a;

2. After paragraph 3a a new patagraph numbered 3b is inserted which reads:

In case of election of persons, the person may be elected by a majority of one
half of the votes cast at a meeting at which at least three quarters of the
membets of the General Assembly is represented.

Furthermore the statement was made that the articles of association after

implementation of the alteration shall read;
ARTICLES.

NAME, REGISTERED OFFICE, AND DURATION

Article 1

1. ‘The name of the association is EUROPEAN CO-OPERATION FOR
ACCREDITATION (EA).
Its registered office is in the municipality of Utrecht, The Nethettands. The

Association is governed by the Law of the Nethetands.

2. 'The association has been established for an indefinite petiod of time.

OBJECTIVES

Article 2
(‘ : The objectives of the association are:

e to define, harmonise and build consistency in accreditation of e.g calibration,

"_"j‘ P cettification, inspection and testing as a service to European tgade and industry

(/é% according to its needs and in line with economic conditions with

further reduce barriers to trade;

o  to build up and maintain a multilateral agreement on mutual recognitiod\between
the Accteditation Schemes operated by Full Members of EA and to promotc the
international acceptance of this agreement;

¢ to promote the establishment of agreements on mutual recognition between
accreditation schemes on the intetnational level;

¢ o promote confidence in the Eyropean infrastructure, competence and services

in calibration, certification, inspectiqn, testing and other activities covered hy-HA;
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s to be a resource on technical matters related to the implementation and
opetation of the European policies in the field of conformity assessment.
CAPITAL
Article 3
The association's capital shall be made up of:
a. contributions from members
b. monies otherwise obtained by the association.
MEMBERS OF THE ASSOCIATION
Article 4
1. The membership shall have two types of membets:
a. FULL MEMBERS are nationally recognised accreditation bodies in a

countty (economy) being:

e 2 member state of the European Economic Area, ot

e a member state of EFTA, or

o 2 countty which has been [ormally identified by the EU ot EFTA asa
candidate country for membership in EU ot EFTA,

and can provide evidence that they are operational and comply with the

requirements set out in relevant Buropean Standards and EA application

documents.

b. ASSOCIATE MEMBERS are nationally recognised accreditation bodies in

a Furopean countty (economy) not being:

(- e 2 member state of the Buropean Economic Area, ot
T /.--”A e 2 member state of EFTA, or
/)“_,
</ i , e 2 country which has been formally identified by the EU or EFTA as a
Al . o
C ' candidate country for membership in EU or EFTA,

and can provide evidence that they are operationakﬂc;comply with the

tequirements set out in relevant European Standards 2 Finapplication
N N,

documents.
2. Application for membetship should be submitted to the Secretartah The '
General Assembly decides whethet to accept an applicant or not as a membet.

3. Members subscribe for a period of twelve months - the member contribution

period — commencing on the first \ anuary the yearfollowing the acceptance
by EA. ' :
00 141 801.doc
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4. A member shall be obliged to pay annually a contribution, The level of
conttibution shall be established by the General Assembly not later than first
December the year before the membership due has to be paid for.

5. A member shall be entitled to terminate membership of the association at the
end of the member contribution period, with due observance of 2 period of
notice of at least two months, by sending written notification to this effect to
the Secretatiat, on the condition that the member has met all his financial
obligations in relation to the association or shall have met them by the end of
the member contribution period concerned.

6. The Genetal Assembly may terminate the membetship of a member if the latter
no longer complies with the requitements under the Articles ot the Rules of
Procedure as indicated under Article 20, or if the member acts in conflict with
the Articles, the rules of procedute, lawfully adopted resolutions or the interests
of association.

7. The General Assembly shall notify the member concerned in writing of such a
tesolution, stating reasons and the date on which membership will be
terminated.

8. More detailed rules concerning membetship are contained in a separate
document.

THE GENERAL ASSEMBLY

Atticle 5

The General Assembly is the highest decision-making body of the association.

Article 6

The General Assembly shall give instructions in respect of the policy and shall

supervise the management and the general coutse of affairs in the association.

Atticle 7
1. Bach full and associate member of the association appoints a %n of
aximum two persons to represent it in the General Assembly. If th¢re are

mote than one member from the same countty (economy) these me
agree on a delegation of maximum 2 persons to represent them in the
Assembly.

2. Bach delegation in the General Assembly, reptesenting full members is entitled

~

to one vote.

00 141 80t.dec

o 000300




L 000301

CAMINADA NOTARISSEN
* * * * *

-5.

3. Associate membets may conttibute to the meetings but have no voting rights.

4, The Chairman, Vice Chairman, committee chairmen and further membets of
the Executive Committee shall be elected from the full members.

REPRESENTATION |

Atticle 8

The Executive Committee, ot alternatively the Chairman together with two other

members of the Executive Committee, shall be entitled to trepresent the association

at law and otherwise,

Atrticle 9

The Executive Committee shall have the power to authorise the Chairman to

tepresent the association at law and otherwise.

MEETINGS

Article 10

1. The General Assembly shall meet at least once per year and further as often and
as many times as the chairman or one teath of the members shall deem
desirable.

2. The Secretary shall convene the meetings, giving written notification, which
shall be understood to include a facsimile or e-mail.

3a. Unless otherwise stated in these Atrticles, valid resolutions may be adopted by a
majority of two thirds of the votes cast at a meeting at which at least three
quatters of the membets of the General Assembly is represented.

3b. In case of election of persons, the person may be elected by a majority of one
half of the votes cast at 2 meeting at which at least three quarters of the
members of the General Assembly is reptesented.

4. More detailed rules concerning the Genetal Assembly and the Executive
Committee shall be contained in a set of Rules of Procedures.

Article 11

Resolutions may be adopted by the Committees otherwise than at a meeting. Votes

may only be cast by ballot, which shall be undetstood to include facsimile and e-mail.

THE EXECUITVE COMMITTEE,

Article 12

In furtherance of the objectives of the association, its policy an,

anaggment shall

be implemented by the Executive Comity
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Assembly.
Article 13
Members of the Executive Committee shall be elected and dismissed by the General
Assembly in accordance with Rules of Procedure adopted by the General Assembly,
and shall represent the EA full membetship in a well balanced manner.
Article 14
The Chaittnan shall chair the Executive Committee, in his absence the Executive
Committee shall be chaited by the Vice Chairman.
Article 15
Following endorserment by the General Assembly, the Executive Committee shall
have the authotity to enter into agreements to putchase, dispose of or encumber
registered propetty, ot to enter into agreements by which the association commits
itself as guarantor ot joint and several debtor, watrants petformance by a third patty
ot undertakes to provide secutity for a debt of a third party.
ADVISORY BOARD
Atticle 16
Feedback from all patties concerned in accreditation shall be brought to the
association and its members by an independent EA Advisory Board to ensure that
the wortk of the association meets the needs of the market place.
Article 17 .
‘The responsibilities, terms of reference and composition of the EA Advisory Board
( ate defined in separate documents.
SECRETARY
| Article 18
B ) T The General Assembly shall have the powet, upon proposal of the Executive
C/Cf’:’ /-—=‘-"’" Committee, to appoint and to dismiss the Sectetary.
Article 19
The responsibilities, tasks and duties of the sectetary are defined in a sepamte
document.
RULES OF PROCEDURES
Article 20

The Executive Committee draw up one ot mote sets of rules and regulations for the

implementation of the provisions of the Artighs and with regard to mattets not dea%,.f ‘e

00 141 801.doc
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with therein, in patticulat concerning appeals and complaints. These rules and
regulations shall be approved by the Genetal Assembly. The rules and regulations
may not be in conflict with the legal provisions and the Articles.

FINANCIAL YEAR, ACCOUNTS & DISCHARGE AND BUDGET
Article 21

1. The financial year of the association shall tun from 1 Januaty to 31 December.

2. The Executive Committee shall render to the General Assembly an account of

affairs during the preceding financial yeat no later than in the month of
{ November.

3. Anindependent registered accountant, proposed by the Executive Commitiee,
and accepted by the General Assembly, shall for its putpose draw up 2 financial
repott containing all income and expenditure in the financial year concerned.
This financial repott shall be submitted to the General Assembly for approval.

4. Approval of the financial report by the General Assembly shall discharge the
Executive Committee from liability in respect of theit conduct of affairs, during
the financial yeat concerned.

5. The Executive Committee proposes the budget for the next financial yeat for
approval by the General Assembly.

6. ‘The General Assembly may appoint one petson from among its membets to
review the annual financial statements with the purpose of verifying that the

financial provision has been spent in accordance with the decisions of the

( General Assembly.
AMENDMENT OF THE ARTICLES
R o Article 22
(5%3 The General Assembly shall be entitled to amend the Articles.
— WINDING-UP AND LIQUIDATION
Article 23

1. The Executive Committee shall be entitled, upon decision by the®

Assembly, to wind up the association.

Liquidation shall be carried out by the Executive Committee.
The association shall continue to exist aftet being wound up if and in so fatas~”
this is necessary for the settlement of affairs.

4. During the liquidation the provisions of¥ge Articles shall remain in force as far : .
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as possible and necessary.
5. The General Assembly shall detetmine how any surplus should be allocated,
doing so as far as possible in accordance with the objectives of the association.
CLOSING STATEMENT
This deed, drawn up in one original copy, was executed in Rijswijk, South-Holland,
on the date first before written.
After the substance of this deed had been stated and the content thereof had been
’ explained to the person appearing, that person declared to have taken cognizance of
\ this deed and not to require this deed to be read out in full.
Subsequently, after a reading in part in accordance with the law, this deed was signed

by the person appearing, who is known to me, and by me, Notary.

p 00 141 80L.doc
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Date Reference
D 2017-12-21 2017/3070
Styrelsen (8¢ ackreditering och teknisk kentroll f
chdish%m:ﬂof:\acircfhti;f{l:ngand Ctzuf'umn;nxs‘;css‘mmt \\_/'
Industry division
Ann-Louise Skoglund
Direktnr: +46 33 177706
E-post: ann-louise.skoglund@swedac.se
ABB AB
STRI

77132 Ludvika

Decision on accreditation
(2 appendices)

Decision
swedish Board for Accreditation and Conformity Assessment (Swedac) accredits

<' ABB AB (registration number 556029-7029) as testing laboratory for electric testing
and calibration. The scope of accreditation is specified in the “Field of
accreditation” on the web page.

ABB AB will use the accreditation number 1297,
The accreditation is valid until further notice.

Flexible scope of accreditation

ABB AB shall always keep an updated list of methods used within its accreditation.
For the upcoming assessments you shall provide Swedac a list of changes
introduced since the latest assessment.

Flexible scope of accreditation implies that the laboratory within its accreditation,
without applying to Swedac, may do changes in all ready accredited methods as
follows:

- Introduce new properties, variables, analysis or range of measurement within an
existing accredited method
( - Introduce new methods within a specified area
- Introduce new products/new test types within an existing accredited method
- Introduce new versions of standard methods

Q/%M:) The changes introduced by flexible scope accreditation should not imply new
e measurement principles, new accreditation or technical areas than those already
existing in the accreditation decision.

Additional constraints are as follows: Flexibles scope of accr:hﬁ
for testing. The calibration laboratory has fixed scope, and is not include
scope of accreditation.

Applicable provisions
The provisions used in Swedacs accreditation process and which are applicable to
activities are set out in the appendix.

1(2)
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A2 3’ '2. Date Reference
D 24 2017-12-21 2017/3070 ( 5

Styrefsen for ackreafiterlng och teknisk konimli
Swedish Board for Accreditation and Conformity Assessment Sl J

Reason for decision

ABB AB has applied for accreditation as testing laboratory. Swedac assesses that
the requirements are fulfilled for accreditation for the scope set out in the
application and which was reviewed during the assessment.

Information

The scope of accreditation is specified in the “Field of accreditation” on the web
page. Application for changed scope, except to the fiexible accreditation, must be
made to Swedac.

Regular surveillance visit will be performed as described in the applicable
regulations on accreditation,

Accredited laboratories pay an annual fee in accordance with Swedac’s regulations.

The organization carries out accredited activities in their own premises. Activities
outside the lahoratory’s own premises, so-called field activities, are not included in
the accreditation.

This decision has been made by Division Manager Tomas Holm in consultation with
the Technical Officer Per Fallstrom.

Tomas Heolm

Appendices
Applicable provisions

Accreditation certificates, Testing and Calibration

Please notice that this is a translation, in case of any discrepancies between the
English version and the original Swedish version the latter will prevail.

2(2)
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Styrelsen f6r ackreditering och teknisk kentroll Date Reference /

Swedish Bosed for Accreditation and Conformity Assessment 2017-12-21 2017/3070

Applicable provisions

EU legislation and national legislation

Regulation (EC) No 765/2008 of the European Parliament and of the Council of 9 July 2008
setting out the requirements for accreditation and market surveillance relating to the
marketing of products and repealing Regulation (EEC) No 339/93

Act (SFS 2011:791) concerning Accreditation and Conformity Assessment

Ordinance (2011:811} concerning Accreditation and Conformity Assessment

STAFS 2011:33 Swedac’s Regulations and General Guidelines for the Accreditation of
Laboratories

STAFES 2015:8 Swedac’s Regulations and General Guidelines (STAFS 2015:8) on Accreditation

STAFS 2011:33 includes all requirements in SS-EN ISO/IEC 17025:2005




ACCREDITATION CERTIFICATE
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Ackred. nr. 1297
Testing
ISO/IEC 17025

P
'

ABB AB
STRI
Registration number 556029-7029

is accredited as a testing laboratory for the scope specified in appendix 2. The applicable terms of the
accreditation are specified in appendix 1.

This laboratory is accredited in accordance with the International Standard ISO/IEC 17025:2005. This
accreditation demonstrates technical competence for a defined scope and the operation of a laboratory quality
management system. The accredited laboratory is responsible for the results of performed testing and
submitted judgements as well as, where applicable, for the selection and application of work methods within
the scope of the granted accreditation.

The accreditation is valid until further notice. The Swedish Board for Accreditation and Conformity Assessment
(Swedac) regularly carries out surveillance, and a full reassessment every fourth year, in order to verify that the
applicable terms of accreditation, see appendix 1, are continually fulfilled.

This accreditation certificate was issued 2017-12-21 by
Tomas Holm,
Manager of the Industry division

)/A:creditation was granted in accordance with article 5 (1) or Regulation (EC) No 765/2008 regarding accreditation and market surveillance
/, etc. and the Act (SFS 2011:791) concerning Accreditation and Conformity Assessment. Swedacis the national accreditation body
. (7/ respansible for the assessment of the competence of certification bodies, inspection bodies, laboratories and eavironmental verifier
- applying for accreditation. This accreditation has been Issued under the EA MLA 2nd is therefore recognised as equivalent to other
acereditations issued under the EA MLA within the same accreditation scope.




ACCREDITATION CERTIFICATE

Ackred. nr. 1297
Calibration
[SO/IEC 17025

ABB AB
STRI
Registration number 556029-7029

is accredited as a calibration laboratory for the scope specified in appendix 2. The applicable terms of the
accreditation are specified in appendix 1.

This laboratory is accredited in accordarnce with the International Standard 1SO/IEC 17025:2005..This
accreditation demonstrates technical competence for a defined scope and the operation of a laboratory quality
management system. The accredited laboratory is responsible for the results of performed calibration and
submitted judgements as well as, where applicable, for the selection and application of work methods within
the scope of the granted accreditation.

The acereditation is valid until further notice. The Swedish Board for Accreditation and Conformity Assessment
(Swedac) regularly carries out survelllance, and a full reassessment every fourth year, in order to verify that the
applicable terms of accreditation, see appendix 1, are continually fulfilled.

This accreditation certificate was issued 2017-12-21 by
Tornas Holm,
Manager of the Industry division

Accreditation was granted In accordance with article 5 {1} or Regulation (EC} No 765/2008 regarding acereditation and market survelllance
etc. and the Act {SFS 2011:791) concerning Accreditation and Conformity Assessment, Swedac is the national acereditation body

" ").-r&sponsible for the assessment of the competence of certification hodies, inspection bodies, laboratorles and environmental verifier
o )’}mymg for accreditation. This accreditation has been issued under the EA MLA and Is therefore recognised as equivalent to other

accreditations issued under the EA MLA within the same accreditation scope.
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Zinc Oxide Surge Arrester PEXLIM P-X

Protection of switchgear, transformers and other Superior where low weight, reduced clearances, flexible

equipment in high voltage systems against atmospheric mounting, non-fragility and additional personnel safety is

and switching overvoltages. required.

~ in areas with very high lightning intensity

— where grounding or shielding conditions are poor or Major compaonent in PEXLINK™ concept for transmission
incomplete line protection.

- for important installations

— where energy requirements are very high (e.g. very long s | Other data can be ordered on request, Please
lines, capacitor protection). I contact your local sales representative.

Brief performance data

Arrester classification as per IEC 60098-4 Ed 3.0 Station; SH

Arrester classification as per IEEE Std ©82,11-2012 Staticn

System voltages (Ug) 52 - 420 kv

Rated voltages {U) 42 - 380 kY

Nominal discharge current {IEC) 20 KApeak

Lightning impulse classifying current (ANSVIEEE) 10/15 KApeax

Charge, energy and current withstand:

Repstitive charge transfer rating, Qs {(IEC) 3.2C

Thermal energy rating, Wy, {IEC} 11 kJ/kv {Up)

Singte impulse energy capability (2 ms to 4 ms impulse} 7.0 kJ/RV (U

Discharge current withstand strength:
High current 4/10 us 100 kApaax
Low current 2000 ps, (based on Qg 1600 Ageak

(. Energy class as per IEEE standard {switching surge energy rating} G
Single-impulse withstand rating as per IEEE standard 3.2C

Repetitive charge transfer test valus - sample tests on all manufactured block batches 40C

Short-circuit/Pressure relief capability 65 KArmssym)
(/XM@?@’@ strength:
“Specified fong-term load (SLL) 2500 Nm

Specified short-term load (SSL} 4000 Nm

Service conditions:

Ambient temperature -50°Clo+45°C
Design altitude max. 1000 m
Frequency 15-682Hz
Line discharge class (as per IEC60099-4, Ed. 2.2) Class 4

Furtner data according to the IEEE standard ¢an be supplied on request

I M'—/TZZ A
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PEXLIM P-X

Guaranteed protective data 24 - 145 kV

Max. Rated |Max. continuous TOV capability 2 Max. residual voltage with current wave
systern  |voltage |operating voltage "
voltage
as per as per 30/60 ps 8/20 ps
IEC ANSI/IEEE
Us U, Ug MCOV 1s 10s 1kA 2 kA 3 kA 5 kA 10 kA 20 kA 40 kA
KVyme KWins | KVins KVime KVims KVims KVpoar  |WVpeak  [KVpeax  [KVpask  |KVpeax  [KVipeax  |KVpeak
24% 24 19.2 19.5 26.5 252 45.8 748.5 49,7 51.9 54.6 59.8 65.6
36% 30 24.0 24.4 33.1 31.6 58.5 60.7 62.2 64.9 " 68.3 74.8 81.9
33 26.4 26.7 36.4 34.6 64.4 66.7 68.4 71.4 75.1 82.3 90.1
36 28.8 29.0 39.7 37.8 70.2 72.8 74.6 77.9 81.9 B89.7 98.3
& 39 31.2 315 43.0 40.9 76.1 78.8 80.8 84.3 88.8 97.2 107
52 42 34 34.0 46,4 44.1 81.9 84.9 87.0 90.8 95.6 105 115
43 38 39.0 53.0 50.4 93.8 97.0 $9.4 104 110 120 132
51 41 41.3 56.3 53.5 99.5 04 106 111 117 128 140
54 43 43.0 59,6 86.7 106 10 112 1ok 123 135 148
60 48 48.0 66.3 63.0 117 i22 125 130 137 150 164
72 58 58.0 79.5 75.6 141 146 150 156 164 180 197
72 54 43 43.0 59.6 56.7 106 110 112 117 123 135 148
60 48 48.0 66.3 683.0 7 122 125 130 137 150 164
63 50 51.0 69.6 66.1 i23 128 131 137 144 i57 i72
66 53 53.4 729 69.3 129 134 137 143 151 165 181
72 &8 58.0 79.5 75.8 i41 146 150 156 164 180 197
75 60 60.7 82.8 78.7 147 152 156 163 171 i87 205
78 62 63.1 86.1 81.9 153 158 162 169 178 195 213
81 65 65.6 89.5 85.0 168 164 168 176 185 202 092
84 67 68.0 92.8 88.2 64 170 174 182 192 210 230
100 72 58 58.0 79.5 75.6 141 146 150 156 164 180 197
75 60 60.7 82.8 8.7 47 152 156 163 171 187 205
78 62 63.1 86.1 81.9 153 168 162 169 178 195 213
/.; 81 65 65.6 89.5 55.0 158 164 168 176 185 202 222
84 67 68.0 92.8 88.2 164 170 i74 1582 192 210 230
123 90 72 72.0 98.4 94.5 176 182 187 195 205 225 248
96 77 77.0 108 100 188 194 199 208 219 240 253
o i ///- 102 78 82.6 112 107 199 207 212 22t 233 255 279
. = 108 78 84,0 19 113 211 219 224 234 246 270 295
C/ch_.»r 14 78 92.3 128 119 223 231% 237 247 260 284 312
T 120 78 98.0 132 126 234 243 249 260 273 BN 299 328
129 78 104 142 135 252 261 268 279 294 322 353
132 78 106 145 138 258 267 274 286 301 826N 36t
138 78 111 152 144 270 279 286 299 314 34N 377
144 78 115 159 151 281 291 299 312 328 359 \ 394
150 78 121 165 157 293 304 311 325 342 ar4 (410

1) The continuous operating voltages U, (as per IEC) and MCCV (as per |EEE]) differ only dus to deviations In type test procedures.
U, has to be considered or% when the actual system voitage is higher than the tabulated.
Aryy arrester with U, higher Kren or equat 1o the actual system voltage divided by 3 can be selected.

2) With prior duty equal o the thedmakenergy rating of 11 kJA&V {Uy)

3} Arrssters for systern voltages 26 kv or bigw can be supplied, on request, when the order alse Includes arresters for higher system voltages.

Arresters with lower or higher rated vohagés—rg_ay bo-aveflabla on request for special 2pplications.
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Guaranteed protective data 145 - 420 kV

Max. Rated Max. contlnuous TOV capability 2 Max. residual voltage with current wave
systern  |voltage |operating voltage "
voltage
as per as per 30/60 ps 8/20 ps
IEG ANSI/IEEE
U, u, Ug MCOV 1s 10s 1 KA 2 KA 3 kA 5 kA 10 kA 20 kKA 40 kA
KY/me Kims  |WVims KVyms KYims KVims WVpeak  |KVpeax  [KVpeax  |KViosax  |MVpsax  |WVpeax  [KVpea
145 108 86 86.0 119 113 211 219 224 234 246 270 295
120 g2 98.0 132 126 234 243 249 260 273 209 328
132 g2 106 145 138 258 267 274 286 301 329 361
138 92 i 152 144 270 279 286 209 314 344 ar7
( 144 92 115 159 151 281 291 299 312 328 359 394
150 92 121 165 157 203 304 311 325 a4z 374 410
162 02 131 179 170 316 328 336 351 359 404 443
168 92 181 185 176 328 340 348 364 383 419 459
170 132 108 106 145 138 258 267 274 286 301 a29 361
144 108 115 159 151 281 291 599 a1z 328 359 394
150 108 121 165 157 293 304 311 325 342 374 410
162 108 131 179 170 316 328 336 a51 369 404 443
168 108 131 185 176 328 340 348 364 383 419 459
180 108 144 198 189 351 364 373 390 410 449 492
192 108 152 212 201 375 388 398 415 437 479 525
245 180 144 144 198 189 351 364 373 390 410 449 492
192 154 154 212 201 375 388 308 415 437 479 525
198 156 160 218 207 387 400 410 428 451 494 541
210 156 170 232 220 410 425 435 454 478 524 574
214 158 173 237 225 419 434 445 464 488 535 586
216 156 175 238 226 422 437 448 467 492 539 590
219 156 177 241 200 427 443 454 474 499 546 508
299 156 179 245 233 433 449 460 480 606 554 607
228 156 180 251 239 445 461 473 493 519 568 623
300 216 173 175 238 296 422 437 448 467 492 539 550
228 182 182 251 239 445 461 473 493 519 558 623
240 191 191 265 252 468 485 497 519 546 598 656
o )os8 191 209 285 270 504 522 535 558 587 643 705
Lf(”f - 284 191 212 291 277 816 534 547 571 601 658 721
TS 191 220 304 289 539 558 572 597 628 688 754
362 258 206 209 285 270 504 522 535 558 587 643 705
264 211 212 291 277 515 534 547 571 601 658 721
276 221 221 304 289 539 558 572 597 B28 %\ 688 754
288 230 230 318 302 562 582 597 623 Bs6  xb\  7a7
420 330 264 267 364 346 644 667 684 714 751 g2~ g01
336 267 272 371 352 656 879 606 727 765 838 \ 18
342 267 277 377 359 667 691 709 740 779 ss{ 934
360 267 291 307 378 702 728 748 779 819 897\ 283

1} The continucus operating voltages U, {as per 1EC) and MCOV (as per IEEE) differ only due to deviations in'iype test procedures,
U has to be considered ondy when the astual system veltage is higher than the tabufated,
Any arrester with Ug higher than or equal 1o the actual system voltage divided by 3 can bae selected.
2) With prior duty equal to the thermal energy rating of 11 kJ/kV (U}

Arresters with lodver or higher rated voltages may be avaiable on request for special applications.
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Max. Rated Housing |Creepage |External insulation ¥ Dimensions
system |voltage distance
voltage
Us Uy 1.2/50pys |80 Hz 60 Hz 250/2500 ps  [Mass Apax B C D Fig.
dry wot {605} |wet (10s) jwet
KVimns KV ims mm KV peat KVms KVims KV e kg mm mm__{mm__|mm
24 24 X024 1363 283 128 126 235 19 481 - - - 1
36 30-36 X036 1363 283 128 126 235 i9 481 - - - 1
39 XV036 2270 400 187 187 330 30 736 - - -1
52 42-72 X052 2270 400 187 187 330 30 736 - - - 1
72 54-72 xXvor72 2270 400 187 187 330 N, 29 736 - - - B
76-84  XVO72 3625 578 293 293 482 \ 44 1080 - - - 1
100 75-96 XV100 3625 578 293 293 462 44 3080 - - - 1
123 90-120 XH123 3625 578 293 293 462 43 1080 - - - 1
90-144 X123 4540 800 374 374 660 54 1397 - - - 2
150 xVi23 4088 861 419 419 697 55 1486 - - - 2
145 108-120 XH145 3625 578 293 293 462 42 1080 - - - 1
108-144  XVi45 4540 800 374 374 660 53 1397 - - - 2
150 X145 4088 861 419 419 697 55 1486 - - - 2
162-168  XV145 5895 978 430 480 792 66 1741 - - - 2
170 132-144  XH170 4540 800 374 374 660 B3 1400 400 - 160 3
160 V170 4988 861 419 419 897 57 1489 400 - 160 3
132-192  XV170 5895 978 480 480 792 70 1744 400 - 160 3
245 180-192  XM245 5895 978 480 480 792 86 1744 400 - 160 3
180-228 XH245 7250 1156 586 586 924 83 2088 400 - 160 3
180-198  Xv245 8613 1439 712 712 1159 101 2647 8OO - 500 4
210-228 X245 8513 1439 712 712 1159 938 2617 800 - 300 4
300 216-276  XH300 8613 1439 712 712 1159 101 2617 800 - 500 4
216-276  XV300 8520 1556 773 773 1254 110 2872 500 - 500 4
362 258-288  XH362 9520 1566 773 773 1264 118 2872 1200 000 600 5
258-288  Xv362 11780 1956 960 960 1584 148 3533 1400 1000 700 6
420 330-360  XH420 10875 1734 879 a79 1386 131 3218 1400 1000 700 5
Neutral-ground arresters
52 30-36 XNO52 1363 283 126 126 235 19 481 - - - 1
72 42-54 AN072 2270 400 187 187 330 29 736 - - - 1
100 . B0 XN100 2270 400 i87 187 330 30 736 1
1 )-3’/- 72 XNi23 2270 400 187 187 330 28 736 1
s 75120 XN123 3625 578 293 293 462 43 1080 1
145” 84-120  XNi45 3625 578 293 293 462 42 1080 1
170 96-120 XN170 3625 578 293 293 462 42 1080 1
245 108 AN245 3625 578 293 253 462 41 1080 1
132-144  XN245 4540 800 374 374 660 50 1397 2

(L2

PEXLIM P-X

Technical data for housings

1 Surmn of withstand voftages for empty units of arrester,
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PEXLIM P-X

Technical data for housings

Figure 1 Figure 2 Figure 3

(—’//ZC:__,/"/’{} Figure 4 Figure 5 Figure 6
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PEXLIM P-X

Accessories

Line terminals Earth terminals

M—Wmh

Drilling plans

.. N . ,ﬁ_l__31 1
H | 15 (4%)
== i - @14 20l 78
40 (50
A Bp=pr 80[50]40 -
Iy y O }
82 60 40 90° (x4)
50
1HSA410 000-L 1185
Aluminium
THSA420 000-A
Stainless stesl NOTEI Alternative drilling plan
@ max 34
3 slotted holes (120 °), n14 at R111-127
45
12
i Without Insulating base
45 1i5 f Aluminium
P—A
fimy]
82 B0

1HSA410 000-M
Aluminium flag with other

ltems Io stainless sieel

1HSA420 000-B R120
230 Stainless steel

125

‘

&

{ 75
Y
Mi12
1HSA410 000-N — e
Alurainium @80
. / Insulating base
C# P Lot 30 1HSA430 000-A
f-—;.. e Epoxy resin
@ -
M12 bolts for connection to structure
125

ars not supplied by ABB. Required
threaded grip length is 15-20 mm.

THSA410 0C0-P .
Stalnless steel ‘

000317
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PEXLIM P-X

Shipping data

Rated voltage [Housing Number of arresters per crate

One Three Six
u; Volume Gross Yolume Gross Velume Gross
KVims m? kg m? kg m? kg
24 X024 0.1 42 0.5 86 0.9 152
30-36 XV036 0.1 42 0.5 58 0.9 162
39 XV036 0.5 52 0.5 118 0.9 212
42-72 X052 0.5 52 0.5 116 0.9 212
54-72 XV072 0.5 52 0.5 116 0.9 212
75-84 XVo72 0.7 71 0.7 163 1.2 301
75-05 XV100 0.7 71 0.7 163 1.2 301
90-120 XH123 0.7 71 0.7 163 1.2 301
90-144 X123 0.9 87 0.9 201 1.5 372
150 XV123 0.9 87 0.9 201 1.5 372
108-120 XH145 0.7 86 0.7 154 1.2 283
108-144 X145 0.9 87 0.9 201 1.5 372
150 X145 0.9 87 0.9 201 1.5 372
162-168 X145 1.1 98 1.1 239 1.9 443
132-144 XH170 0.9 89 0.9 207 1.5 384
150 XH170 0.9 89 0.9 207 1.5 384
132-192 X170 1.1 102 1.1 251 1.9 443
192 XM245 1.1 98 1.1 239 1.9 443
180-228 XH245 1.1 115 1.1 290 1.9 545
180-198 XV245 0.9 133 1.5 339 - -
210-228 X245 0.9 133 1.5 339 - -
216-264 XH300 1.0 155 1.7 358 - -
276 XH300 1.0 155 1,7 358 - -
216-276 XV300 1.0 163 1.7 382 - -
258-288 XH362 1.6 207 2.3 435 - -
258 Xva62 2.1 242 2.9 497 - -
264-288 XVag2 2.1 258 2,3 545 - -
330-360 XH420 2.1 242 2.3 497 - -
30-36 XNOB2 0.1 42 0.5 86 0.9 N 152
42-54 XNO72 0.5 52 0.5 116 0.9 \gi A\
60 XN1G0 0.5 52 0.5 116 0.9 29
72 XN123 0.5 52 0.5 116 0.9 22 /N
75-120 XN123 0.7 71 0.7 163 1.2 301 |
84-120 XN145 0.7 71 0.7 1683 1.2 301
96-120 XN170 o7 71 0.7 163 1.2 301 \
108-120 XNZ45 0.7 71 0.7 163 1.2 301 \\/
132-144 XN245 0.9 87 0.9 201 1.5 372
Each crate contains a certain number of arrester units and tion. ABB reserves the right to pack arresters in the most
accessories for assembly and erection. A packing list is at- effective/economic combination. Alternate or non-standard
tached externally on each crate, crates may iriglve additional charges.

Each separate crate is numbered and the numbers of all
crates and their contents are listed in the shipping specifica-

) //[ :
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33 y4acTue B OTKpUTA npoLeaypa 3a Bbanarale Ha obUlecTBEeHa NOPBYKA C NpeaMeT.

,MoamMaHa Ha macroHanbnHeHa kabenHa enexTponpoBogHa nuuua 110 KV ,3eHut” ot
nuHeeH Howos paseaunnTten 110 kV Ha MC ,Xagxun OumMuTsbp” A0 NUHEEH HOXOB
paseguxuten 110 kV B [1C ,Moaysxe”, pedr. Ne PPC 17 — 169

TexHun4eckKo npeanoxeHue

P

TexHUYecKa AoKyMeHTauuaA

Npunoxenwe Ne 1 kbM [Mpeanoxexune 3a U3NbAHeHue Ha nopbykaTa ro 71.15.1.
0T TexXHWYEecCKOoTO TMpeanoxenve — 3aBepeHn Konwus Ha [OKYMeHTV 3a
OrpaHnuuTen Ha npeHanpexexue (BeHtTuneH oteod) 3a Hosa KEJT 110 kV:
o [Mpunoxenne Ne 1.4, kbMm T.15.1.4. oT TexHWYecKOTO npeanoxeHve —
[lpyrv ro npeueHka Ha yyacTHuka (Oexknapayuu 3a chomsemoemeue U op.)




Date

2017-June-14
Dealt with by, felephone
Anders Ahlstedm, +46 240 7834 56

E-mail
anders.ahlstrom@se.abb.com

Fax

+46 240 78 38 91
QOur ref.

17BG365611

CERTIFICATE OF CONFORMITY WITH
STANDARDS AND ORIGIN

To Whom it May Concern,

We ABB AB, Ludvika, Sweden, hereby declare under our sole responsibility, that all our surge
arresters type PEXLIM P096-XV 123 are designed, manufactured and tested in accordance and in
compliance with the following standards, directives or other normative documents:

Directive: EMC directive 2004/108/EC

Applied‘ EC IEC 60099-4, Surge arresters -- Part 4 — Metal oxide Hacmonized surge arresters without
gaps for a.c. systems.

ANSI/IEEE C62.11 and the requirements taid down in our proposal for the above mentioned project.
The equipment is manufactured in our factory ABB in Ludvika, Sweden.

The Process of Engineering, Manufacturing and Testing of the mentioned goods will be accomplished

according to our Quality and Management Systems as certified by ISO 9001/[SO 14001.

)/"'/This has been issued for any purpose it may serve.

Yours faithfully,

Anders Ahlstrdém

Area Marcketing Manager
ABB AB

High/Voltage Products




Mpesod om ananuiicku e3ux, uzevpuwieH om fJauuena Kupunocsa Todoposa:

[/loz0 - He ce veme] ' pd

Hara

2017 — lOHK -14

CuraacysaHo o, TenedoH

AHgepc Axnwrpeom, +46 240 7834 56
A-meiin

anders.ahlstrom@se.abb.com

daxc:

+46 240783891
Haw ped.:
17BG365611

AEKNAPALIM 3A CbOTBETCTBUE CbC CTAHZAPTU U NMPOU3XO0L,

( Ha BHUMAHKUETO Ha BCUYKK 3aUHTEPeCOBAHMK,

Hue, ABb AA, flyasuka, Wseuun, ¢ HACTOAWOTC AeKnapupame, Ye 8CHHKKW HallM BEHTUAHK OTBOAMW THN
PEXLIM PQ96-XV123 ca OpOoeKTWMpaHM, MPOU3BEASHM W TeCTBaHM, ChINACHO U B CbOTBETCTBHE CbC
ChefHWTE CTAaHAAPTH, AUPEKTUBU U APYTH HOPMATHUBHW AOKYMEHTH!

Aupextvsa: EMC aupexrusa 2004/108/EC
Mpunoxum EC [EC 60099-4, BeHtunHy orsoau — YMact 4 — MeTanooKUCHU XapMOHU3VPaHW BEHTUAHK
OTBOAW B3 GTBOPY 323 a.C. CUCTEMM,

ANSI/IEEE C62.11 1 u3nCKBAHWUATA NOCOYEHU N0-A0AY B HALLETO NpeNoXKeHWe 3a rOPEenoCco4eHHA POEKT.
OB6opynsaHeTo ce Npou3Bexaa B Hawata dabpuka ABB 8 Nlyasuxa, Wseyus.

MpouecsT no MHeHepyHr, MPouU3BoACTBO U TeCTBAHE HA NOCCUEHUTE CTOKY Le Bbae U3BbPLIEH CbITAaCHO
HaluyiTe CUMCTEMM 33 KAUECTBO W yNpaBneHue, CbinacHo ceptudukauuaTta no 1SO 9001/1SO 14001,
HacToAuloTo ce u3nasa ga nocayu, KbAeTo e Heobxoaumo.

( UcKpeHo Bauy,
[rnodnuc-ne ce yeme]
AHaepc AXAWPbOM
NokaneH Mapxetr Menuumop

ABB AB
Bvicckosontosy MNpoayxTH
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ABB High Voltage Products

Data schedule; Surge Arresters
DIMENSION DRAWING: 1HSA134-8664

PEXLIM P-X
P026—-XV123
1 General data
Design Zn0, Gapless
Manufacturer, country ABB
Applied standards IEC
Catalogue 1HSM 9543 12-00en
Maximum system voltage (Us) kVrms 123
Arrester classification as per IEC 60099-4 Ed 3.0 Station; SH
Nominal discharge current kApeak 20
Rated voltage (Ur) kVrms 98
Maximum continuous operating voltage (Uc) kVrms 77
Frequency Hz 15-62
. TOV capabillity (after thermal energy rating, Wih)
{ 18 k¥rms 106
10s kvVrms 100
2 Charge, energy and current withstand data
Repetitive charge transfer rating, Qrs c 3.2
Thermal energy rating, Wih kJ/kV (Ur) 11
Discharge current withstand sfrength
High current, 4/10 us kApeak 100
Low current, 2000 s Apeak 1600
Single~-impulse withstand rating (IEEE), Repetitive charge transfer ¢ 4
test value (IEC) ~ sample tests on all manufactured block batches
Energy data as per previous IEC standard I1EC 600994, Ed
2,2
- Line discharge class Class 4
" Energy capability ~ thermal energy capability
(as per IEC 60099-4 Ed 2.2, clause 8.5.5) kv (Un) ”
3 Guaranteed max. protective data
Maximum residual/discharge voltage
with current wave 30/60 ps (slow-front/swilching)
0.5 kA kVpeak 182
1.0 kA kVpeak 188
2.0kA kVpeak 194
( with current wave 8/20 us (fast-frontfightning)
50kA kVpeak 208
10 kA kVpeak 219
20 kA kVpeak 240

with current wave 1/(2~20) ys (FOW as per IEEE, steep
front as per [EC)
. External inductive effects neglected.

Cfég - 10 KA kVpeak 233
- >

. e 4 Technical data for housing
Short-circuit capability

e

High current, 0.2 s kKArms 65
Low current Arms 600 /
External insulation
Requirements as per IEC 60099-4
LIWL, 1.2/50 us kVpeak 2
50 Hz, wet (60 s) kVrms 146
SIWL, wet (250/2500 pis) kVpeak 243
Tested values on empty units/modules housings
LIWL, 1.2/50 us kvpeak 800
50 Hz, wet (60 s) kKvVrms 374
SIWL, wet (250/2500 us) 660
Creepage distance {nominal) 4540
36.9

Specified long—term load (SLL})
Specified short-term load {SSL)
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3a y4acTue 8 OTKpUTa npoueaypa 3a sp3inaraHe Ha obujecreeHa nopw4ka ¢ npegmer. -

»[10AMAHA Ha MacnoHanbfHeHa kabenHa enekrpornposoaHa nuuua 110 kV ,3eHut” oT
nUHeeH HoxoB paseguuHuTen 110 kV Ha [1C ,Xagxu OuMuTHP” A0 NUHEeH HOXOB
paseguHuten 110 kV B INC , Moaysine”, pedh. Ne PPC 17 - 169

TexHNn4YecKo npeanoxeHue

P

TexHuYecKa AOKYMeHTauus

[punoxexne N2 2 kbm [NpeanoxeHne 3a U3NbMHEHWE Ha nopbukara no 1.15.2.
OT TexHn4eckoTo npeanoxeHve — 3aBepPeHn Konus Ha AOKYMeHTW 3a OnTUYeH
kaben.
o [lpunoxenne Ne 2.1. kbM T.15.2.1. oT TexHU4ecKOTO NpeanoXeHue —
[MocnegHo usgaHve Ha KaTarora Ha NPou3BoANTENS.
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