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»[0AMSIHA Ha MacnoHanbnHeHa kabenHa enekTponpoBoaHa fuHus 110 kY w3EHUT” oT

NinHeeH HoxoB paseguHuten 110 kV Ha [IC ,Xamku OumuThp” A0 NUHEEH HOXOB
paseguHuten 110 kV 8 NC ,,MoaysHe”, ped. Ne PPC 17 - 169

( TexHuYecko npeanoxeHue

P

TexHuyecka AOKYMEeHTal A

[MpunoxeHue Ne 1 kbM [pegnoxeHue 3a U3MBAHEHVE Ha nopsuKaTa no T1.15.1.
OT TexHUYECKOTO fpeafniokeHMe — 3aBepeHu Konusl Ha AOKYMEHTK 3a
OrpaHuunTen Ha npeHanpexexue (BeHTUMNeH 0TeoA) 3a Hoea KE 110 kV:
o [lpunoxeHne Ne 1.1. kbm T.15.1.1. oT TexHUYeckoTo npeanoxeHne -
3aBepeHo/n konue/a Ha MPOTOKOM/M OT TUMOBW W3NUTBAHMS, npoBeAeHn oT
( He3aBucumMa usnuTsaTenHa nabopaTopusi, ¢ NPUIIONKEH CAUCHK Ha OTZENHUTE
U3NUTBaHUA Ha GbArapPCcKN e3nk
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Sammanfattning - 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 9.7.8)

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 9.7.9.2

Water immersion according to Clause 9.7.9.3

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

TEST RESULT
The surge arresters passed the test successfuliy.
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1. TEST METHOD

Moisture ingress test in accordance IEC 60099-4, Amendment 2 of 2001- 10, Clause 9.7.9 (Same
requirements as per earher IEC Committee Draft for Vote 37/231/CDV, Clause 9. 7.8)

2, TEST OBJECT

Two surge arresters PEXLIM P120-XH145 serial No. P-X16 and P-X17 according to dimension
drawing tHSA303 000-CA (enclosed)

3. TEST PROCEDURE

3.1

Initial measurements of power losses, residual voltage and partial discharge level (PD) according to
Clause 9.7.9.1 as well as check of reference voltage with results as follows:

Test object P-X16 P-X17

Reference voltage-kVrms  129.6 129.4 at 3 mA resistive current
Residual voltage-kVpeak  254.8 2549 at 3 kApeak

PD level-pC 0.3 0.4 at 108 kVrms

Power losses-W 4.1 4.1 at 92 kVrms

3.2

Preconditioning according to Clause 9.7.9.2

(Performed by ABB Power Technology Products, Dept. ASS/SPL. See enclosed test report SPL 01-
226)

Bending moment 2500 Nm

Load direction no. 1 for 24 hours in +60 °C
Load direction no. 2 for 24 hours in -25 °C
Load direction no. 3 for 24 hours in +45 °C
Load direction no. 4 for 24 hours in -40 °C

3.3
Water immersion according to Clause 9.7.9.3

i _)/,/. (Performed by ABB Power Technology Products, Dept. ASS/SPL. See enclosed test report SPL 01-
L

226)

Immersed in boiling water with 1 g NaCl per liter for 42 h from 01-11-16 to 01-11-18. Thereafter the
arrester remained in the water, which was cooled down to 50 °C, until 8 o’clock in the morning of 01-
11-19.
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3.4
Verification tests including visual inspection, measurements of power losses, residual voltage and
partial discharges according to Clause 9.7.9.4 as well as check of reference voltage.

Test object P-X16 P-X17

Reference voltage-kVrms  129.1 129.0 at 3 mA resistive current
Residual voltage-kVpeak  254.3 2541 at 3 kApeak

PD level-pC 0.4 0.5 at 108 kVrms

Power losses-W 4.0 4.0 at 92 kVrms

Verification tests were finished 01-11-19 at 3 o'clock p.m. within 8 hours after the arresters were
taken out of the water at 50 °C.

( 4. TEST RESULTS
The surge arresters passed the test successfully.
The permanent deflection after the thermomechanical conditioning was 3 mm in load direction no. 1
for P-X16 and 1 mm for P-X17
(See enclosed test report SPL 01-226)

Deviation in electrical data before and after the test:

P-X16

Before After Deviation
Reference voltage 129.6 kVrms 129.1 kVrms -0.4 %
Residual voltage 254.8 kVpeak 264.3 kVpeak -0.2 %
PD level 0.3 pC 0.4 pC +0.1 pC
Power losses 41W 40w 2.4 %
P-X17

Before After Deviation
Reference voltage 129.4 kVrms 129.0kVrms -0.3 %
Residual voltage 254.9 kVpeak 254.1 kVpeak -0.3 %
PD level 0.4 pC 0.5pC +0.1pC
Power losses 4.1W 4.0W -24%
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Report [R SPL 01-226

Author From Date Reg. Page
M.Lausch PTASS/SPL 01-12-03 5680 1
Approved by Test performed by RefNo.
H.Persson T.Lillgvist 1..15151814
Requested by Project account
PTHVP/AKK :
Title D Interim Report Pkl/A k]
Conditioning for moisture ingress test on
surge arrester units type PEXLIM P120-XH145, Final Report No.of pages of text
Serial number P-X16 and P-X17. 2
Analysis/test finished No. of appendix
01-11-18 1
Summary
PURPOSE Thermomechanical preconditioning and water immersion of surge arrester units prior

to moisture ingress test,

({ TEST OBJECTS ,
Two surge arrester units type PEXLIM P120-XH145 with serial number P-X16 and
P-X17. -

TEST PROCEDURE
Test procedure according to IEC Committee Draft for Vote 37/231/CDV, clause
9.7.8.2 precondition and 9.7.8.3 water immersion test.

Terminal torque preconditioning, clause 9.7.8.2.1.
The terminal was subjected to a torque of 100 Nm during 30 s.

Thermomechanical preconditioning, clause 9.7.8.2.2.
The test object was subjected to a bending moment of 2 500 Nm in four
perpendicular directions at different ambient temperatures. The bending direction

was changed at +20°C.
( Load direction Temperature 0C
no.
1 +60
C/ 2 25
g 3 +45
- 4 -40
Each load direction was tested 24 hours. \
Distribution .
SPL-arkiv, PTHVP/AXK, Roger Siljcholm
Page 1 only
SPL-arkiv,
Keywords Other references File \
Conditioning D 1 vear -
Surge arrester units type PEXLIM P-X D 2 vear

[E >3 vears
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) _ . Page 2
The temperatures during the test are shown in appendix 1.

The permanent deflection in load direction number 1 was measured.

Water immersion test, clause 9.7.8.3,

The test object was immersed in boiling deionized water with 1 g/l of NaCl for 42
hours.

The test was finished at 17.00, 2001-11-18. Thercafter the surge arresters remained in
the water, which was cooled down to 50 °C, until 8.00, 2001-11-19.

TEST RESULTS
There was no visual damage on the test objects.

After the thermomechanical test, the permanent deflection in load direction number 1
( was 3 mm on P-X16 and | mm on P-X17.
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PURPOSE

Rapport

R HVP/AK 01-07

Report

Fran - From Datum - Date Reg. Sida - Page

HVP/AK 2001-12-10 1
Ulredning feoretisk Ondemy - Ref. No.

undersdining - Analysis,
theorefical invasligation
Provning, experim. under-

sokning - Test experi-
mental invesligation

Detrapport
Partiaf report

X Stutrapport
Final report
Provninglundersékning avsiutad
Testinvetigation finished

Debiteras ordemnr - Debit Order No,

PrliAk

Antal lextsidor - No. of text pages

1

Anlal bifagasider - No. of supplem. pages

4

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

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
level 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 iosses 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 42 4.0
P-X24 128.9 128.8 <5 <5 4.4 4.2

Table 1. Electrical routine tests.
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Author From Date Reg. Page
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Approved by Test performed by Ref. No.
H.Persson T.Lillgvist _ L-15151814
Requested by Project account
PTHVP/AKK
Titte D Interim report Pkl/AXI
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Summary
PURPOSE ,
To test the ability of PEXLIM P120-XH145 modules to withstand 1 000 cycles
at a load of 2 500 Nm, with a frequency of 0,3 Hz.
TEST OBJECTS
Two PEXLIM P120-XH145 modules with serial number P-X22 and
P-X24, see drawing appendix 1.
TEST PROCEDURE
The PEXLIM modules were mounted in a universal-testing machine. The load
e was applied by a hydraulic cylinder connected to the top of the module (see
‘ C-,@ —> appendix 2). The horizontal displacement at a height of 1 100 mm was
e registered by a position transducer connected to a strip chart recorder.
The module was subjected to an alternating bending load of 2 500 N, referred
to the foundation, at the frequency of 0,3 Hz.
TEST RESULTS
'The PEXLIM modules withstood 1 000 cycles of 2 500 Nm at 0,3 Hz without
visible damage. :

The measurement of the horizontal displacements is shown in appendix 3.

Distribution

SPL-arkiv, PTHVP/AKK

Page 1 only
SPL-arkiv,

Keywords Other references
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Appendix 2
Direction
< B A >
Position 1 Hydraulic | Load
tr::sl;c;ucer B A | cylinder cell
4 t
.4/‘—— —
_)_‘_k‘
i_k_ 1 100 mm
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Appendix 3
pP-X22
Bending moment { Number of | Displacement dir. A | Displacement dir. B
Nm) cycles (rmm) (mmy)
2 500 0 26,3 25,8
2 500 50 26,8 26,1
2 500 100 26,9 26,2
2 500 200 27,0 26,3
2 500 300 27,0 26,3
2 500 400 27,0 26,5
2 500 500 27,0 26,8
2 500 600 27,0 27,0
2 500 700 27,0 27,0
2500 800 27,1 27,1
2500 900 273 27,2
2 500 1 000 27,7 27,3
P-X24

Bending moment | Number of | Displacement dir. A | Displacement dir, B
{Nm) cycles (mm) (mm)
2 500 0 25,9 29,2
2500 50 26,3 30,0
2 500 100 26,5 30,1
2 500 200 26,9 30,2
2 500 300 27,0 30,8
2500 400 27,0 30,9
2500 500 27,0 30,9
2 500 600 27,2 3L,0
2 500 700 27,4 31,0
2 500 800 27,5 31,0
2500 900 27,8 31,3
2500 1 000 28,0 31,3
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The purpose was to verify a bending strength of 4000 Nm of the arrester type PEXLIM P-X.

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

‘-)C_C during the test. See report SPL 01-220.

RESULT

The two arresters failed at 6020 Nm and 5870 Nm respectively. See report SPL 01-220.
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No. of pages of text

1

No. of appendix

Fioal report

Amnalysis/test finished

01-11-16 4
Summary
PURPOSE
( To determine the bending strength of PEXLIM P120-XH 145 arresters.
TEST OBJECTS
Two PEXLIM P120-XH145 arresters with serial number P-X28 and
P-X29, see drawing appendix 1.
TEST PROCEDURE
L The PEXLIM arresters were mounted in a universal-testing and loaded until
L///" break with a loading rate of 2 500 Nm/min machine (see appendix 2).
- . /'/
C‘Q The deflection, at a height of 1 100 mm from the foundation, was registered by a
position transducer connected to a strip chart recorder.
TEST RESULTS
Test object | Bending Deflection at Load/deflection
strength (kNm) | break (mm)
( P-X28 6,02 108,5 Appendix 3
h P-X29 5,87 1104 Appendix 4

Distribution
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F
Positi Hydraulic | Load
tr:s;(;ﬁ?:er G 4} cylinder ce{;:l
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Test Report: HVP/AK 02-02

Type tests on PEXLIM P Surge Arresters

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

Standards: IEC 60099-4, Amendment 2 (Annex O) of October 2001
{Same requirements as per earlier |EC document 37/231/1CDV)

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 85 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 ali arresters of type PEXLIM P-X.

. Itg content may not be coplod,
without written parmission of ABB

A

Tests completed: 2001-11-22

Tests performed at:  KEMA Arnhem - High Power Laboratory

G

H
2
2
2
T
5
2
8
M
£
o
g
€
5
£
5
]
o
3
2
2
£

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

¥y unauthorized pe

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

altored or posoed on to an

(] ABB 2002

Ludvika 2002-01-08
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KEMAZ

oRia . HIGH-POWER LABORATORY -
aantal Utrechiseweg 310 — 6812 AR Arnhem — The Netherands 566 0 1
2
REPORT OF PERFORMANCE
taal '
E CLIENT ABB Switchgear AB,
Ludvika, Sweden

MANUEACTURER ABB Switchgear AB,
Laudvika, Sweden

APPARATUS One unit of an cutdoor metal—oxide polymeric surge arrester
VEART DESIGNATION PEXLIM P120—XH 145
aantal
RATINGS ASSIGNED BY THE MANUFACTURER
taal
Praspective fauilt current 163 kf\peak - 85 kA during 0.2 s
Voltage 120 kv
Frequency 50 Hz

The tests have been carried out in accordance with the elient’s instructions.
Test procedure and test parameters were based on IEC Draft 37/231/CDV.

O

of tests 22nd Novarmber 2001

The performance of the apparatus tested and the observations made during the tests have been recorded in the tables with test results
and the oscillograms
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TYPE OF TEST TYPE PAGE
High-cdrrent presstire relief test al rated short—circuit current P—X4 5
High—current pressure relief test at reduced short—circuit current P—X5 7
High—current pressure relief test at reduced short —circuit current P-—-X6 g
Low—current pressure relief tast P~X8 11

The fests were witnessed by:

Name
Ekeroth Reljm, K.

Andersson, C.
Qlofsor, M.

>

The tests were cbserved by:

Name
Heuts, J.R

Drawing

Company
ABB High Veltage Products,
Ludvika, Sweden
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Sweden

Company

KEMA,
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The following d}a\ving has been Included on raquast of the clisnt.

KEMA has not verified this drawing.
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Top view:

Side view:

ju

TEST ARRANGEMENT

2000 mm

Circular enclosure

—

—

7

Insulating platform

Insulating
platform

NS

1400 my
—

Steel column

Arrester

Flexible
connesior

Cireular enclosure

diameter; 2760 mm
heightt 300 mm




KEMAZ ’
REPORT  566-01 TABLE WITH TEST CIRCUITS : PAGE 3
TEST CIRCUIT 801 502 503 S04 505
Number of phases 1 1 1 1 1
Powar frequency . - Hz 50 50 50 50 . 50

not not not . not not
Generalor neutral carthed earthed earthed earthed earthed
. ] single single single singls single
Transformer conpections phase phase phass phase phase
Short—circuit paint earihed earthed earthed earthed earthed
Cireutt impedance Q 21.1 0.69 1.80 3.75 0.45
Pawer factor <01 < 01 <04 <01 < 0.1
Capacltancs el o066 1.63 1,83 1.83 0.66
in parailel . 1
Resislante ) ;

& | in sorios " af 25 21.5 215 215 215
7 | Resistance
?’ In parallel H1 2
E inductanca in L mH
® | paralle] with R, 1
5 | Time delay
'g Capacitance Cy nF
o2
-

o
—

TRV peakvalue  u, kv
Time co-ordinate t, ps

e

] -15—9 Time delay ty s
2 ; — N
+ | Based on KVrms
2
dg: Depression

Rata—of-rise KVips
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KEMAZ :
HIGH-POWER LABORATORY

" Utrechiseweg 310 ~ 6812 AR Amhem — The Netherlands
Telephone +31 28 3562061 ~ Telefax +31 26 3511468 ~ E—~mail hpl@kema.ni Information shest B70E

1 Certificate

A Certificate contains a record of a series of type tests carried out strictly in accordance with a recognized
standard. The equipment tested has fuifilled the requirements of this standard and the relevant ratings
assigned by the manufacturer are endorsed by KEMA. The Certificate Is applicable enly to the equipmant
tested. KEMA is responsible for the validity and the contents of the Cerlificate,

The responslbility for conformity of any apparatus having the same designation as the one tested rosts
with the manufacturer. The Certificate contains the essential drawings and a description of the equipment

tested.
Detalled rules are given in KEMA's Ceriification procedure.

2 Report of Performance

A Report of Parformance contains a record of one or more tests which have been carried out according to
the client’s Instructions. These tests are not necessarily in accordance with a recognized standard, The
test resuits do not verify ratings of the test object,

KEMA issues three types of Reports of Performance:

2.1' The tests have been carried out strictly in accordance with <. - The apparatus has complied with the
relevant requirements.

This sentence wili appear on the front page of a Report of Performance if the tests have been performed in
accordance with a recognized standard, but the series of tests does not completely fulfil the requirements
_ for a Certificate of Compliance (for example, if the number of test dutles is not a complete series of type

tests),
The Report contains verified drawings and a description of the equipment tested. Detailed rules are given

in. KEMA’s Certification procedure. The condition of the test object after the tests is assessed and recorded
“in the Report, )

2.2 The tests have been carried out in accordance with the client's instructions. Tost procedure and test
. parameters were based on ...

This sentence will appear on the front page of a Report of Performance if the number of tests, the test
procedure and the test parameters are based on a recognized standard and related to the ratings
asslgned by the manufacturer. If the apparatus doss not.pass the tests such behaviour will be mentioned
on the front shest. Verlfication of the drawings (if submitted) and assessment of the condition after the
tests is only done on the client's request.

2.3 The tests have been carried out aceording to the client’s instructions.

. This sentence will appear on the front page of a Report of Performance if the tests, test procedure and/or.
test par&meters are not in accordance with a recognized standard.

3 Standards :
When reference is made to a standard, and the date of issue is not stated, this applies to the latest issue,
including amendments which have been officially published prior to the date of the fests. )

4 Official and uncontrolled test documents
The official test documents of KEMA High--Power Laboratory are issued in bound for] 1. Uncontrolled
copies may be provided as loose sheets for convenience of reproduction by the client.\
The copyright has to be respected at all times.

5 Accuracy of measurement . .
In the table of test results the meaasured quantities are given in three digits. This method of pre
does not indicate an accuracy. The guaranteed uncertainty in the figures mentioned, taking intdhg
the total measuring system, is less than 5%, unless mentioned otherwise.

8 Qualified by STERLAB
KEMA High—Power Laboratory has been entered in the STERLAB:fygister for laboratories
under Nr. 1. 020 for the testing services as defined in the Field of Aécr ditation.

The accreditation is carried out in accordance with IESO/IEC 17025
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Test Report: HVP/AK 02:03

rev 1
Type tests on PEXLIM P Surge Arresters
Test objects: Surge arrester modules rated 36, 72 and 120 kV with the ZnO blocks
replaced by insulating material
Standards: IEC 80099-4, first edition 1991-11
IEC 60060-1, second edition 1989-11
ANSIAIEEE Std C62.11-1993
ANSI/IEEE Std 4-1978
Tests performed: Insulation withstand tests
Test report: Q 99-281
O Validation: 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.

Tests completed: 1999-10-21

Tests performed at:  ABB Transformers AB/High Voltage Laboratory

Report consists of. 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.

Thie document eontalns confidentlal business Information. Its content may not be copied,
altered or passed on to any unautherzad person without written pormisslon of ABB

(c} ABS 2002

Ludvika 2002-01-08

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

Ha ocHoBaHue un. 2 ot 3314

Kurt Jansson

B /ower Technology Products AB
’ 000183
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ABB TRANSFORMERS AB / < )
Ha ocHoBaHue 4. 2 ot 3314 Report iR Q 99281 \ /
Forfattare-Author Datum-Date Reg. Reg. Sida-Page
Mikael Gardskog 99-10-29 5680 1
Gedkannare-Agproved'sy — ¥ g7 leorelisk Ordemummer-Rel No,
Bengt Jt Ha OCHOBaHMe qn 2 oT 33”.’1 bknfng-Ana!ysw 67?1 .24‘407 UFG. projecl 870002
Uppdragsq lcal investigation Debiteras ordemummer
SWG/AK hg, experimn. under- #
. g-Test, expeart-
Titel-Title investgation PHiAK
Dielectri bort-Interim Report
surge a - Anial textsidor-No. of pages
[ X]Slutrapport-Fiaal report 33
TYPE TESTS Antal bilagesidor-No. of supplem. pages
Prowning/undersdkaing avsiutad 3
Test investigation finlshed
99-10-21

Emman|5!ﬁi|ng3ummary

TEST OBJECT
Three empty surge amester modules
1. PEXLIM Q36/R36, Document no. LAK 5476 Supplem. Page 1.
2. PEXLIM Q72/R72, Dacument no. LAK 5477 Supplem. Page 2.
3. PEXLIM Q120/R120, Document no. LAK 5478  Supplem. Page 3.
PERFORMED TESTS

- Full lightning impulse withstand voltage test, dry
- Switching impulse withstand voltage test, wet
- Power frequency withstand voltage test, dry and wet

APPLIED STANDARDS
IEC 69-4, first edition 1991-11, IEC 60-1, second edition 1289-11
ANSIEEE Std C62.11-1993, ANSHIEEE 5td 4-1978

RESULTS
The following withstand voitage levels were achieved (corrected for atmospheric conditions).
PEXLIM Q36/R36 PEXLIM Q72/R72 PEXLIM Q120/R120
Withstand voltage level Withstand voitage level Withstand voltage level
(kV) (kV) ‘ (kv)
1,2150 ps, dry, ANSI/ IEC 283 400 578
250/2500 ps, wet, IEC 242 330 462
50 Hz, wet, IEC 126 187 293
60 Hz, wet, ANSI 126 187 283
60 Hz, dry, ANSI © 136 200 316
Distribution
SETFO/ T-arkiv SWG/AKB
Enbart sida 1-Page 1 only
SETFO! G-arkiv LY
Hyckelord 1Amnasocd-Key words Ovriga nyckelord i\

Amnesond anl éfsﬂmgpoﬁen shates pd svenska,
* antelods ndcAappaden skitvs ph engaiske
fall e aveert ex matadabeleckning, produliidvecking, levecantde, hr-cil_g_gwnku‘.‘.,, am et

)%

z trdsdes end
5 mwﬁq&{mm -
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3
TESTS

3.1

Three empty surge arrester modules

1. PEXLIM Q36/R38, Document no., LAK 5476
2. PEXLIM Q72/R72, Document no. LAK 5477
3. PEXLIM Q120/R120, Document no. LAK 5478

/\
ABB TRANSFORMERS AB >
R Q 99281 %
TEST REPORT Page 2
1
TEST OBJECT

Supplem. Page 1.
Supplem, Page 2.
Supplem. Page 3.

During the test the arrester housings were placed on a platform 1 m
above the floor {ground level}

ATMOSPHERIC CONDITIONS

Date 99-09-14
t=19°C
h=38 %
b= 752 mmHg

Date 99-09-15
t=23°C
h=39%
b= 749 mmHg

Date 99-09-2¢
t=20°C
h=50%
b= 728 mmHg

Date 99-10-20
=21°C
h=27 %
b= 756 mmHg

Full lightning impulse withstand vollage test, 1,2/50 ps, dry

Date 99-08-26
1=23°C
h=33%
b= 749 mmHg

Date 99-10-21
t=21°C
h=27 %
b= 755 mmHg

According to IEC Standard

The test was camied out by the up and down method for
determination of the Ugyy, distuptive discharge voltage, positive polarity.

tNumber of applied impulses, 30.

dU= 3%.

The withstand vollage was determined by application of 15 impulses
of both positive and negative polarity at a voltage 3% lower than the
achieved U50% voltage level.

The {able below shows the obtalned results (corrected for atmospheric conditions).

K=1.00, applied at tha test.

Date 99-08-14 Date 98-09-29 Date 99-08-26
[1,2/50 s, dry, ANSI/IEC PEXLIM Q36/R36 PEXLIM Q72/R72 PEXLIM Q120/R120 ~}~
U50% disruptive discharge] U50% disruptive discharge | US0% disruptive discharge
f Corracted (KV) Ki=0.969 291.5 Ki=0.940 412 Kt=0.940 695
Withstand voltage level Withstand voltage level Withstand voltage level
| Corrected (kV) Ki=0.969 283 Kt=0.949 400 Kt=0.940 578

000185
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ABB TRANSFORMERS AB

TEST REPORT

R

Q  99-281
Page 3

(N

32

Number of applied impulses, 30,
The withstand voltage was determined by application of 15 impuises

of both positive and negative polarity at a voltage 3-6% lower than the
achieved Ugye, voltage level.

Switching impulse withstand voitage test, wet, 250/2500 us

; Test date 99-09-15

According to IEC Standard

The test was carried out by the up and down method for
delermination of the Usyy, disruptive discharge voltage, positive polarity.

dU= 3%.

The table below shows the obtained resulfs (corrected for atmospheric condifions).
K= 1.00, applied at the test.

Test date 99-10-20

Test date 89-10-20

[250/2500 ps, wet, IEC

PEXLIM Q36/R36

"|UB0% disruptive discharge

PEXLIM Q72/R72
U50% disruptive discharge

PEXLIM Q120/R120
U50% disruptive discharge

{ Corrected (kV) K1=0,976 249 K1=0.991 341 K1=0.991 491

| Withstand voltage level Withstand voltage level Withstand voitage level
[ Corrected (kV) [K1=0.876 242 K1=0.940 330 K1=0.991 462
Precipitation rate: : 1,8/1,6 mm/min, 1,0M1,6 mm/min, 1,3/11,3 mm/min,
{horisontalivertical)
Resistivity of water: ! 100 Om 85 Qm 95 Om

Power frequency withstand voltage test, 50 Hz, 60s, wet.
Power frequency withstand voltage test, 60 Hz, 10s, wet,
Power frequency withstand voltage test, 60 Hz, 60s, dry.  According to ANSI/EEE Standards
The table below shows the obtained results (corrected for atmospheric conditions).

K= 1.00, appliéd af the test.

Test date 39-10-20

Test date 99-10-20

According to IEC Standards
According to ANSIEEE Slandards

Test date 93-10-20

Std 4-1978, 1.3.3.2, table 1.2,
Practice in USA

Withstand voltage level

]50 Hz, wet, IEC i PEXLIM Q36/R36 PEXLIM Q72/R72 PEXLIM Q120/R120
Withstand voltage levef Withstand voltage level Withstand voltage level
] Comrected (KV) JK1=0.991 126 Ki=0.092 187 K1=0.991 293
Precipitation rate: 1.2/1,4 mm/min, 1,31,3 mom/min, 1,3M,3 mm/min,
(horisontal/vertical)
Resistivity of water: | 95 Om 95 Om 95 Om
. Test date 99-10-21 Test date 99-10-21 Test date 99-10-21
60 Hz, wet, ANSHIEEE PEXLIM Q36/R36 PEXLIM Q72/R72 PEXLIM Q120/R120

Withstand voltage level

Withstand voltage level

I Corrected (kV) 4K1=0.990 126 K1=0.991 187 K1=0.890 | 293
Precipitation rate: 5.0 mm/min, 4.7 mm/min, 4.5 r?\ min,
Resistivity of water. . 180 Om 180 Om 180 Qmi~ M

. Test date 99-10-21

Test d&g-*l 0-21

N

{60 Hz, dry, ANSI/IEEE

PEXLIM Q36/R36
Withstand voltage level

PEXLIM Q72/R72
Withstand vbjtage level

Test date 99-10:21 \13\
PEXLIM Q120/R12 [~

Withstand voltage level

|K=0.919 136

Ki=0.923 200\

Kt=0.919 316 = |i
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ABB TRANSFORMERS AB

Test Record
Test date 15 Sep 1999

Serial nbr. R27

IMPULSE VOLTAGE TEST

MEASUREMENTS

LIGHTNING IMPULSE VOLTAGE TEST on terminal H1
Nominal test voltage 300kvV.

Amplitude Impulse shape Oscillogram
% kv us number
100 275 1.20/52 1
100 274 1.20/52 2
100 274 1.20/12 3
100 274 1.21/52 4
100 214 1.20/52 5
100 274 1.20/52 6
100 274 1.20/52 7
100 213 1.21/52 8
100 274 1.206/52 : 9
100 274 1.206/52 10
100 274 1.19/52 11
100 213 ' 1.19/52 12
100. 275 1.21/52 13
100 274 1.21/52 14
100 274 1.206/52 15

LIGHTNING IMPULSE VOLTAGE TEST on terminal H1
Nominal test voltage -300kV.

Amplitude Impulse shape Oscillogram
% kv ns nunber
100 -274 1.21/52

100 -274 1.21/52

100 —-274 1.21/52

100 -274 1.21/52

100 -274 1.20/52

100 -274 1.21/52

100 -274 1.20/52

100 -274 1.20/52

100 -274 1.21/52

100 —-274 1.20/52

100 =214 1.20/52

100 ~274 1.20/52

100 -274 1.20/52

106 -274 1.21/52

100 -214 1.21/52

R Q 99-281
Page: 4
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ABB TRANSFORMERS AB

No. Lightping impulse §00%

R O 99-281
Page ;5
S.nbr: R27

No: 2 Lightping impulse 100%

Hi: 274.5kY 1.20/52us

]

Hi: 273.9kV 1.20/52us

o __50/5ys

0

|

5H0/9ys

No: 3 L:uhtnlnu impulse 100%

HI; 274.2kY 1.20/12us

=

No: 4 Lightaing impulse 100X

H1: 273.9kv 1.21/52us

Hi: 273.9kV 1,20/52us

~—

0 — 50/5ys b 50/5Us N
ND; 5 Lightning impulse 100% No: B nghtnzng impulse 100%

Hi: 274.2kY 1.20/52us

0 - 50/5ys

0

50/5ys

No: ¢ nghtn;gg impulse {100%

No: B L ightning_impulse 100%

Hi; 274.2kV 1.20/52us

R

50/5ys

H1: 273.3kv 1.21/52us

50/5us e S




ABB TRANSFORMERS AB

R QG 99-281

Page . 6

S.nbr: R27

H1: 273.9kY 1.19/52us

/

H1:273.3kV 1.18/52us

No; 9 Lightning impulse 100% ND; v Lightnina jmpulse 100%
Hi: 273.9kV 1.20/52us H1: 273.9kV 1.20/%2us

T ——
b T T50/5ys b T T ™™ "So/sys 4 N
No: {1 Lightning impulse 100% No: 12 Lightning impulse {00%

H1: 274.2kV¥ 1.20/52us

0 R . 50/5ys .

o . . . 20/5ys R : 50/5ys N
ND: i3 Lightning impulse 100% No: 14 Lightning impulse 100%

H{: 274.5kV 1.21/52us Hi: 274.2k¥ 1.21/52us
0 . 50/5us —Jb 507505 N
No: 15 Lightning impulse 100% No: 18 Lightning impulse 100%

{ Hi:-274.2kV 1.21/52us

000189




ABB TRANSFORMERS AB R @ g9-281
Page : 7
S.nbr: R27

No:. 17 Liohtning jmpislse 1008 Mos 48 . Lightning depulse  100%
Hi: ~274.5KY §-21/58us _ | {35274, kY 1.21/52us.

o

0 . So/sys . il s0/sus ,
19 Liohtning impulse  §00% No;_ 20 L.iahtning jmpuise  100%
( . HI =274,2k¥ 1_ _'aif’.JZ'us ‘ L HI: =274 . 2KV 20/ 805

0 oo . 50/508. = e e o BO/Sys
No: 29 Liahtning imoulse 100% , ;;\Io EE __Lightnifig impulse  100%
HY: ~2TAZBRY 1217520 _ | HI =27 e Y 30/520s

O OO/EGs . . H0/fus L

L ng_impulse 100% Moo 24 [iohining impulse 1003
H!-—2?4 2KV {.20/5%0s____ . =272k 1.21/52u5_

o . . &ofsys o oo e A0/5ys




R Q@ 99-281

ABB TRANSFORMERS ABRB
Page : 8

S.nbr: R27

No: 26 Lightning jmpulse $00X

)y

|

No: 25 Lightning impulse 100%
Hi: -274.2kV 1.20/52us

Hi: -274.2kV 1.20/%2us

|

0 50/8ys

o1 0 . 50/5ys
No: JB Lightning impulse  100%

No: 27 Lightning impulse {00%
Hi: -274.2xV {.20/%2us

Hi: -273.9kV 1.20/52us

|

|

D . 50/5ys BR ) 50/5ys :
No: 29 Lightning impulse 100% No: 30 Lightnina impulse 100%
Hi: -273.9kY 1.2%/92us | HE:-273.9kV {.21/52us |
0 50/5us J© 50/5ys

ST AN
CAP A INALE

000191
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ABB TRANSFORMERS AB R Q99-281
Page: 9

Test Record

Test date : 15 Sep 1999

Serial nbr. ;: R27

IMPULSE VOLTAGE TEST

MEASUREMENTS

SHWITCHING IMPULSE VOLTAGE TEST on terminal H1
Nominal test voltage 250kV.

Anplitude Impulse shape Oscillogram
% kV ns number
100 238 248/1544 31
100 237 247/1551 32
) 100 2317 256/1548 33
( 100 237 252/1548 34
100 237 253/1549 35
100 237 259/1549 36
100 236 24571549 ' 37
100 236 247/1549 38
100 236 250/1548 39
100 236 250/1549 40
100 236 253/299 41
100 236 259/1550 42
ey 100 236 251/1552 43
»"///;L 100 236 252/384 44
;/‘% 00 236 248/1549 45
e
. SWITCHING IMPULSE VOLTAGE TEST on terminal H1.
Nominal test voltage -~250kV.
Amplitude Impulse shape Oscillogram
% kv ne number
100 ~236 261/154¢6
100 -235 243/1548
100 ~236 250/1546
(' 100 =236 248/1547
. 100 ~-236 252/1548
100 -236 251/1548
100 -236 249/154¢6
100 -236 25571546
100 -236 239/1549
100 -236 256/1546
100 -236 244/1548
100 -236 257/1545
100 -236 244/1545
100 -236 243/1543
100 -236 259/1547

000132




ABB TRANSFORMERS AB

No: 31 Switching jmpulse §00%

R Q@ 99-281
Page : 10
S.nbr: R27

No: 32 Switching impulse {00%

Hi: 237.8kV 248/1544us

0

1000us

Hi: 236.8kY 247/15%1us

Jd B . 1000us

D

No: 33

Switching impulse  100%

No: 34 Switching impulse {003

Hi: 236.5kY 256/1548us

Hi: 236.5kY 252/1548us

A000us

Jmw 1000us

Np: 35

Switchino impylse 100%

No: 36 Switching_impulse 100%

H1: 236.5kV 259/1549%us

H1: 236.5kV 259/1549us

0

A000us

R 1000us

No: 37

Switching impulse 100%

No: 38 Switching impulse  100%

Hi:236.2kY 245/1549us

Hi: 235.7kV 247/1549us

1000us




ABB TRANSFORMERS AB

No: 39 Switching impylse 100%

Ri: 236kV 250/1548us

No: 40 Switching

R O 89-281
Page :@ 11
S.nbr: R27

impuise 100%

Hi: 236kY 250/1549us

0

,1000us

0

.1000us

No; 41 Switchi impulse 100%

H1: 236kV 253/29%us

]

J000us

No: 42 Swltchlng impulse 100%

Hi: 236kV 259/1550us

0

1000us

No: 43 Switching impulse 100%

Hi: 236kV 251/1652us

0

100005

Hi: 236KV 252/384us

No: 44 Switching impulse 100%

0

,1000us

No: 45 §w1tch1ng impulse  §00%

No:_ 46 Switching

impulse 100%

Hi: 235.7xV 248/154%us

1000us

Hi: -235.7kV 261/1546us

,1000us

000154
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ABB TRANSFORBRMERS AB AR G g9-281
Page : 12
S.nbr: R27
No: 47 Switching impuise 100% No: 48 Switching impulse {00%
HI: -235.5kV_243/1546us | [ HE-236kV 250/1546us ]
o 4000us Jb 1000us .
No; 49 switching impulse 100% No: 50 Switching impulse 100%
( Hf: -236kV 248/1547us Hi: -236kV 252/1546us _

0 ) 1000us MR J000us N
No: 51 Switching impulse 100% No, 52 Switching impulse 100%
Hi: -236.2kV 251/154Bus | H1: -23BkV 249/1546us L
(
0 . A000us R J000us .
No. 53 Switching impulse 100% No: 54 Switchinag impulse 100%
Hi: -236kV 255/1546us H{: -236kV 238/1549us

0 1000us » A0 '\ : 4000us X &

oy

BTN T
000195 i @ﬁ?;Ej!;w”
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ABB TRANSFORMERS AB R G 99-281

No: 55 Switching impulse 100%

Page : 13
S.nbr: R27

No; 58 Switching impulse 100%

Hi: -236.2kV 256/1546us

0 ] J000us

H1i: ~235.7kV 244/154Bus

0 1000us ;

No: 57 Switching impulse  100%

Ri: -236kV 257/1545us

No: 58 Switching impulse 100%
Hi: -235.7kY 244/154%us

0 . 1000us

0 ,1000us 1

No: 59 Switehing impulse 100%

Hi: -235.7kV 243/1543us

No: 60 Switching impulse 100%

0 A000us

Hi: -236.5kY 259/1547us

0 , ,1000us ,

000196




ABB TRANSFORMERS AB R Q 99-281 ;

Page: 14

Test Record
Test date : 29 Sep 1999

Serial nbr. ; Q72

IMPULSE VOLTAGE TEST

MEASUREMENTS

LIGHTNING IMPULSE VOLTAGE TEST on terminal HI.
Nominal test voltage 376kV.

Amplitude Impulse shape Oscillogram
% kv us number
100 375 1.30/53 1
140 375 1.30/53 2
100 375 1.31/54 3
100 376 1.30/54 4
100 376 1.31/53 5
100 376 1.31/53 6
100 376 1.31/53 7
100 376 1.31/53 B
100 376 1.31/53 9
1006 375 1.30/54 10
100 375 1.30/54 11
100 376 - 1.31/54 12
106 375 1.30/53 i3

100 375 1.31/54 i4
100 375 1.30/54 i5

LIGHTNING IMPULSE VOLTAGE TEST on terminal HI1.
Nominal test voltage —376KkV.

Amplitude Impulse shape Oscillogram
% kv us number
100 -375 1.30/53 16
100 -375 1.29/53 17
100 -376 1.30/53 18
100 ~376 1.29/53 19
100 =376 1.29/53 20
100 -376 1.29/53 : 21
100 ~375 1.29/53 22
100 ~-375 1.29/53 23
100 =376 1.30/53 24
100 -375 1,29/53 25
100 -375 1.29/53 : 26
100 ~-375 1.29/53 21
100 -375 1.29/53 28
100 -375 1.29/53 29
100 =375 1.30/53 30

000197




ABB TRANSFORMERS AB R @ 99-281
Page : 15
S.nbr; Q72
No, 1§ Lightning impulse 100% No: 2 Lightning impulse 100%
H1; 379%V 1.30/%93us Hi: 374.6kY 1.30/53us
o ... 50/5us b . 50/54s .
No: 3 | jghtninag _impulse 100% No;_ 4 Liohtning impulse 100%
H1: 375.4kY 1.31/54us Hi: 376.2k¥ 1.30/54us
0 . . 50/5ys . 7 uﬁb/Sus RN
No: & Lightning impulse 100% w. B Lightning impulse 100%

Hi: 375.8kY 1.31/53us

HI: 375.8kY 1.31/53us

[

0 B 50/5us

. Baﬁus

No: 7/ Lightning impulse 100%

No: B Lightning impulse

100%

Hi: 375.8kY 1.31/53us

Hi: 375.8kV 1.31/53us

0 _50/5ys

000198




ABB TRANSFORMERS ADB R G 99-281

Page : 16
S.nbr: Q72
No: 9 Ljghtning impulse {00 - No: 10 Lightning impulse 1003
Hi; 375.8kY 1.31/53us Hi: 375.4kV 1.30/54us
0 , 50/5ys N Y _50/fus ]
Mo, i1 Lightnino impulse 100% No; 12 Lightning impulse 100%
Hi: 375.4kV 1.30/54us H1:375.8kV 1.31/54us
o R IS 1 ___50/5us .
Npz 13 Lightning impulse 100% No:__ 44 Lightning impulse 100%
H1:379kY 1.30/93us Hi: 375 4kV 1.31/54us
0 ) 50/5ys ~ b 50/505 .
No: 15 Lightning impulse {100% No; 16 Lightning jmpulse 100%
Hi; 379kV 1.30/54us H1: -374 .6kY 1.30/53us ]
50/5us . y 50/5us
Y
T EaegNE |




ABB TRANSFORM ERS aAB

<2

R Q@ 8g-284
Page : 17
S.nbr: Q72

No. 17 ightnj impyulse  100% No: 18 Lightning impulse 100%

Hi: -375kY 1.29/53y5 — 1 Hi:-375.8kV 1.30/53us L
0 . 50/5ys 0 S0/5ys .
No: {9 ightnipg impulse {00% No. 20 Lightning_impulse 100%

H1:-375.8kV {.29/53us Hi:-375.8kV 1.29/53us

0 50/5y5 0 . 00/5ys .
No: 2 ightning impulse 100% No; 22 Lighining impulse 100%
Hi: -375.8kY 1.29/53us | LBL-375. 4V 1.29/53us ]
0 50/%uys 0 50/%ys
No: 23 Lightnipg imgulse  100% No: 24 Lightning impulse 100%
Hi: -375.4kY 1.29/53us _ 11 H1:-375.8kV 1.30/53us
50/5ys 0 50/5ys

=t e e




ABB TRANSFORMERS AB

ND; 2D

Lightning impulse {C0%

R Q 99-
Page : 18
S.nbr: @72

No: 26 Lightning impylse 100

Hi: -375.4kV §.29/53us

Hi: -375.4xY 1.29/53us

0

50/5us

R

— e e

S0/8ys .

No: 27

Lightning impulse 100%

No; 28 - Lightning impulse 100%

Hi: -375.4kV_1.29/53us

Hi: -375.4kV 1.29/5%3us

0

e

O

50/5uys

1@

50/5ys \ . \

No: 29

Lightning_impulse 1003

No: 30 Lightning impulse 100%

H1: -375.4kV 1.29/53us

Hi: -375.4kV_1.30/53us

(=]

H0/5ys

50/5ys ) ) .

000201
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Test Record

Test date 20 Oct 1999

Serial nbr, Q72

IMPULSE VOLTAGE TEST

MEASUREMENTS

SWITCHING IMPULSE VOLTAGE TEST on terminal H1
Nominal test voltage 328kV.

Amplitude Impulse shape Oscillogram

% kv Hus number
328 272/2920 31
327 280/2930 32
327 27472921 33
326 260/2925 34
327 264/2924 35
328 268/2924 36
327 265/2912 31
327 281/2927 38
327 263/2920 39
328 265/2919 40
327 269/1789 41
327 259/585 42
327 265/2928 43
327 261/2930 44
327 266/2918 45

SWITCHING IMPULSE VOLTAGE TEST on terminal H1
Nominal test voltage: -32BkV.

Amplitude Impulse shape Oscillogram
% kv ns number
100 -328% 277/2914 46
100 -328 260/2915 47
100 ~327 274/2918 48
100 -328 258/2935 49
100 ~325 260/2918 50
100 -329 268/2919 51
100 -329 272/2918 52
100 -328 261/2932 53
100 -329- 267/2905 54
100 -329 270/2922 55
100 -328 260/2914 56
100 -328 261/2916 57
100 -329 262/2904 58
100 -328 263/2908 59
100 -329 264/2920 60

000202
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Page : 20
S.nbr: Q72

ABB TRANSFORMERS AB

3 Switching impulse 100%

No: 31 Switchino impulse {00% :

Hi: 327.7kV 272/2920us Hi: 327k¥ 280/2930us

o 1000 2000 3000051 P 1000 2000 3000u5 |
, No: 33 _ Switching impulse 100% No: 34 Switching imoulse  §00%
( Hi: 326.6kY 274/2921us Hi: 32%.8kV 260/2925us

0 000 2000 3000ug h‘T- 0 X 000 2000 3000usg
No: 35 Switching impulse 100% No:__36 Switching impulge 100%

H1: 327kV 264/2924us Hi: 327 .7kV 268/2924u5

0 1000 2000 300005 P 1000 2000 3000ug
No: 37 Switchina impulse 100% No: 38 Switching impulse 100%

Hi: 327.3kY 2B5/2%12us Hi: 327kV 281/2927us

[+

0 ,1000 2000 ,3000ug




ABRB TRANSFORMERS AB A g 99-281
Page : 21
S.nbr: Q72
Np: 39 Switching_impulse  100% No:_ 4 Syitchino_jmpulse 100%
Hi 327.3kV 263/2920us H1: 327.7kV 265/2919us
1000 3000 3000ug_ 11 1000 2000 _ 300005
) No: 44 Swikching impulise 100% No; 42 Switchi impulse _ 100%
( H1- 327.3kVY 269/78%us HT: 327.3kV 259/5B85us
e /
! T
b L.moo , 2000 3000us o -"76—00, 2000 . .3000us
No; 43 Switching impulse 100% No; 44 Switchino impulse 100%
Hi: 387.3kY 265/2928us Hi:326.6kV 264/2930us
0 4000 2000 3000ug 0 . Joog | 2000 | 3000us
No: 45 Switching impulse 100% No: 46 Syitching impulse 100X
H1 327kV 266/2818us H1: 324 .BkV 277/2814us
-
2000 300003, | {0 4000 2000 3000u8
N

000204




ABB TRANSFORMERS AB

R 3 98-281

H1: -327.7kY_261/2932us

No; 54 Switching impulse

Hi: -328.9kV_267/2905us

Page : 22
S.nbr; @72
No, 47 Switching impulse 100% No: 48 witching impulse 100%

H1; -328.5kY 260/2815us ] Hi: -327.3kV 274/2918us |
0 J000 2000 S000ug 0 000 2000 3000usg s
No: 49 Switching impulse 1002 No; 50 Switching impulse 100%

Hi: -327.7kV_258/2935u5 ] [[HE: -325kV 260/2918us .
0 1000 BQOO X ,3000ug J B 1000 2000 3000usg o
No: 61 Switching impulse  100% No: 52 Switching impulse 100%

H1: -329.3kY_268/2919us — ] [HE: -3283kV_272/2918us |
0] 1000 2600 J000ug 0 4000 2000 .3000us
No: 53 __ Switching impulse 100% 100%

2000

600265
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R Q 89-281\y

Page 23
S.nbr: @72
Np 59 Switehing imoulse $00Z No: 56 Switehing impulse 100%
Hi: -329.3ky 270/28922us ] Hi: -328. kv 260/2914us
o i 1000 2000 3000ug B 1000 2000 J000usg
0; __Swiktching impulse §00% No. 58 witching impulse 100%
Hi: ~3P8.5kY 261/281bus ] Hi: -328.9kV 262/2904us
7
i\ ) A000 2000 3000us MR J000 2000 J000us
No;__68 Switching ipoulse  100% No: _£0 Switching impujse §00%
H1: -328.5kV_263/2908us ] H1: -328.9kV 264/2920us
0 J000 2000 3000us R J000 2000 3000usg

o

000206
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Test Record
Test date 26 Aug 1999

Serial nbr. ;: Q143

IMPULSE VOLTAGE TEST

MEASUREMENTS

LIGHTNING IMPULSE VOLTAGE TEST on terminal H1
Nominal test voltage 600kV.

Amplitude Impulse shape Oscillogram
% kv ps number
____________________ e e e et i e e e e w8 T e e
100 557 " 1.33/54 1
100 542 1.34/54 2
100 542 1.33/54 3
( 100 543 1.34/54 4
100 542 1.33/54 5
100 543 1.34/54 6
100 542 1.33/54 7
100 544 1.34/54 8
100 544 1.33/54 9
100 544 1.33/54 10
100 544 1.34/54 11
100 544 1.33/54 12
.-Too 544 1.34/54 13
1.34/54 14
1.33/54 15

T 100 544
’ Ci/;gy?; 544

LIGHTNING IMPULSE VOLTAGE TEST on terminal Hl
Nominal test voltage —-600kV.

Amplitude Impulse shape Oscillogram
$ kv us number
100 ~542 1.33/54 16
100 -544 1.33/54 17
100 -544 1.33/54 18

( 100 -544 1.33/54 19
100 ~544 1.32/54 20
100 -544 1,32/54 21
100 ~544 1.32/54 22
100 -544 1.32/54 23
100 ~544 1.33/54 24
100 -544 1.32/54 25
100 -544 1.32/54 26
100 -544 1.32/54 27
100 -544 1.33/54 28
100 -544 1.32/54 29
100 -543 1.32/54 30




ABEBR TRANSFORMERS AB R @ 83-281

Page : 25
S.nbr: 08143

ﬂ Lightning impulse 100% No: 2 Lightning impulse 100X

Hi: 557 JkV 1.33/54us Hi: 541.7%V 1.34/54us

] . 50/5us 0 50/5us

NO: 3 Lightning impylse 100% No: 4 L1ghtu1ng impulse 100%

( Hi: 541.7kV 1.33/54us Hi-543kY 1.34/5dus
0 . \ 50/5ys . 0 50/5ys
No: 6 Lightning impulse 100% - No:_ © Lightning impulse 100%

H1: 542 3kV 1.33/54us H1:543kV 1.34/54us

(8] _50/5ys 0 . . 50/9ys )
NO: 7 nghtnlng impulse 100% No: B8 Lightnino impulse 100%
Hi: 542.3kV 1.33/04us Hi:543.6kV 1.34/54us

50/5ys

000203
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Page : 26
S.nbr: Q143

ND; 9 Lighining impulse 100X No; 10 Lightning impulse 100%
Hi 543.6kY 1.33/54us Hi:543.6kY 1.33/54us

b, T 50/5ys N B ¢ . 50755
No: 11 Lightning impulse 100% No, 12 Lightning impulse 100%
HT: 543.6kV 1.34/94us Hi; 543.6kV 1.33/54us

] 50/5us ) d0 . ) . H0/5ys

No: 13 Lightning impulse 1003 - No. 14 Lightning impulse 100%
H1: 543 .6kV 1.34/54us Hi: 543.6kY 1.34/54us

o . . a0/5ys b 50/5yS _
No: 15 Lightping impulse 100% No; 16 Lightning impulse 100%
Hi: 543.6kV 1.33/5dus H1; -542.3kY 1.33/54us

0 ] 50/5ys . A ® 50/5us

e N
EEEARIN G
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No: 17 Lichtning impuise 100%

Page : 27

S.nbr: Q143

No: 18 Lightning impulse {00%

Hi; -543_.6kV 1.33/594us

HI: -543.6kV 1.33/54us

R @ 99-281

.
0 . 50/59ys Jo . 50/5ys
No: 19 Lightning impulse 100% ND;_ 20 Lightning impulse 100%

Hi: -544.3kV 1.33/94us

Hi: -543.6kV 1.32/5dus

TN
e
=

0 . 50/5ys

1o ) 50/5ys

ND: 21 Lightning impulse 100%

Ng: 22 Lightning jmpulse 100%

Hi: -543.6kY 1.32/54us

Hi:-543.6kV 1.32/54us

50/5ys

Jd 0 . 00/5us

No: 23 Lightning impulse 100%

NO: 24 Lightning impulse 100%

Hi: -b43.6kV 1.32/54us

H1i: ~543.6kY 1.33/54us

N

o 50/5ys
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Page : 28
S.nbr: G143

No: 25 Lightnipg impulse 100% No: 2B Lightning impulse 100%
Hi: -543.6kKY 1.32/54us | [[Hi:-543.6kY 1. 32/54us

0 50/5ys 0 ) 50/5ys

40, 27 Lightning impulse 100% Ng: 28 {ightning impulse 100%

A1 -543.6kV 1.32/5dus

0

i

50/5ys

Hi -543.6kY 1.33/54us

—

0 . 50/5ys

No: 29 Lightnjng impulse $00%
Hi:- -543.6kV 1.32/54us

NO: 30 L1ghtnxng impulse 100%
Hi: -5H43kY 1.32/54us

50/5ys

\—

50/5ys

000211
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ABB TRANSFORMERS AB

Test Record

Testdate 20 Oct 1999

Serial nbr. : Q143

IMPULSE VOLTAGE TEST

MEASUREMENTS

SWITCHING IMPULSE VOLTAGE TEST on terminal HI
Nominal test voltage 458kV.

Anplitude Impulse shape Oscillogram
% kv ns number
100 460 267/2923 42
100 457 267/2918 43
100 451 200/204 44
100 459 263/292¢6 45
100 459 258/274 46
100 459 268/2929 47
100 459 273/2920 48
100 459 256/2923 49
100 459 .y 27072921 50
100 : - 266/2922 51
100 ) 269/2926 52
100 271/2923 53
100 459 - 265/2926 54
100 459 266/2925 55
100 459 258/2925 56

SWITCHING IMPULSE VOLTAGE TEST on terminal H1.
Neminal test voltage -458kvV.

Amplitude Impulse shape Oscillogram
% kv ns number
100 -458 262/2912 57
100 ~-458 265/2921 58
100 ~458 280/2923 59
100 ~458 262/2919 60
100 ~458 273/2%09 61
100 -458 275/2915 62
100 ~-459 275/2912 63
100 -458 269/2913 64
100 ~459 287/2908 65
100 -459 280/2909 66
100 -458 282/2917 67
100 —-458 26872902 68
100 ~-458 272/2914 69
100 ~458 269/2917 70
100 -458 269/2906 71

000212

R 3 99-281
Page: 29




ABB TRANSFORMERS AB R G 899-281
Pa‘ge . 30
S.nbr: 3143

No, 4P Switching impulse 100% No: 43 Switchinag impylse 100%
Hi: 459.9kV 267/2923us H1: 456.6kY 267/2818us

0 1000 2000 3000ug 0 4000 2000 3000ug
No: _44 Switching impulse 100% No:__ 45 Syitching impylse 100%
Hi: 451.4kV 200/204us Hi- 453, 4KV 063/2826us

N

AT

0__ i 4000 2000 3000us . A000 2000 | 3000us L
ND: 46 Switching impulse 100% No: 47 Switching_impulse 100%
H1- 459, 4kY 258/274us Hi: 459.4kY 268/292%us

—-——""‘__.’7 - ———— e
0 . 1000 2000 3000ug 4B ) 1000 2000 3000ug X
No: 48 Switching impulse 100% No. 44 Switching impulse 100%
Hi: 458.5kV 273/2920us HI: 459.4kY 256/2923us ]

AN

1000 . 2000 3000us 1100 2000 3000ug

000213




ABB TRANSFORMERS ADB

Mo, 50 Switching impulse

R O 99-281
Page : 31
S.nbr: 3143

NO._ 5 Switching jmpulse

100%
Hi: 458 .8kY 270/2921us

[T~

10032
H1: 458.9kV 266/2%22us

[T~

[T~

0 1000 2000 300003 1P 1000 2000 3000u5
No: 52 Switching impylse §00% NO: 53 Switching jmpulse §00%

0 1000 2000 . 3000ug 'f? L1000 <000 .3000usg
NO: 54  Switching imoylse {00% NO. 55 Skitching impulse 100%

Hi: 458,5kV 265/2926us Hi: 453, 4kY 266/20925us

f\

3 1000 5000 300005 0 1000 20\6@ 300003 .|
N, 56 Swatching imoulse  $00% No: 57 Switching impulse 00BN\

Hi: 453, 4kV 258/2923us

N

2000 ~,3000us .

Hi: -458.5kV 262/2812us

2000 3000ug

L

000214
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-281

fage : 32
8.nbr: Q143

No; 58 Switching impulse 100% No: 59 Switching_impulse 100%
Hi: -458,5kV 265/2321us Hi: -458KY 280/2923us
4000 2000 3000ug 1000 2000 3000ys
40. 60 Switching impulse {00% No: 61 Switching impulse 100%
(‘ Hi: -458.5kV 262/291%us Hi: -458 .5kV 273/290%us

0 B 1000 2000 3000ug 4000 2000 3000ug
No: B2 Switching impulse 1002 ﬂu 6 Switching impulse 100%
HT: ~458.5kY 275/2015us Hi; -458 . 9kV 275/2912us ]
(
1000 2000 3000us 0 ,1000 2000 3000us
ﬂo 8 Skitching impulse  100% Nog: 65 Switching impulde. 100%
Hi: -458.5kV 2 9/2913us Hi: -458.9kY 287/2908us N\,
£000 2000 3000us 0 2000 3000ug_

000215 Emg-
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No: 66 Switching_impulse §00%

AB R Q@ 99-28
Page ! 33
S.nbr: Q143
No: 67 Switching impulse 100%

Hi: -458.9kY 280/23909us

Hi: -458kYV 282/2817us

0 L1000 2000 ,3000us 0 1000 2000 ,3000us
No: 68 Switching impulse 100% No: 69 witching jmpulse 100%
( Hi: -458.5kV_268/2302us ][R -458.5kV_272/2914us
N
0 4000 2000 3000us 0 1000 2000 3000u§
ND; 70 Switching impulse 100% No: 74 Switching impulse 100X
H1: -458.5kV 269/2917us 11 H{: -45B8kY 263/2906us
(
0 A000 2000 3000ug 0 1000 2000 J000usg
//"'""
r// ".‘:
/{:};' //
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Supplem.

Outer dimension of a PEXLIM Q36/R36 arrester module,
used in insulation withstand fests.
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Supplem. Page 2.

1
<
L% Quter dimension of a PEXLIM Q72/R72 arrester module,
o used in insulation withstand tests.
O
r
O
!.....
<
O
{ 850 max 4
' 15* =145
I
115
gb#‘
£§§§ o
B8 20
EEE - EARTH TERMINAL
ffg LB 910 408-D
i1
‘6'52' —5
e
se8a 12
(
0 :
“y e,  Emd } o
160 :82,
g DRILLING PLAN LINE TERMINAL
£ LB 910 329-A
5
— |/
| DArLBOH o9.0026 |[ARK SIMENQ(ZN DRAWING —~<PE@1—
Approved Toka ovar departiment Lam‘%
g ROGER/SLIEHOLM _ 99-06-27 SURGE MRRESTER
Ravich
E //
| ABB~ABB Switchgear L ARNGATT

23
' / 7y ! e T | N
é ff/) /67 DZf,’éA(Aj 1/ 0 0 0 2 1 R ‘ i U RE BN
- Eadhad ] - LAFTE NG N
P I =Y QAR



DATORORIGINAL

195

max

Outer dimension of a
PEXLIM Q120/R120 arrester
module, used in insulation
withstand tesis.
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