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Kortslutningslaboratorium

Report No.: 1143 Page No.: 1
REPORT OF PERFORMANCE

Apparatus:  High-voitage switch disconnector
Designation: NAL 24 with type A mechanism
Client: ABB Distribusjon AS, Skien, Norway
Manufacturer: ABB Distribusjon AS, Skien, Norway

Date(s) of test: 20, and 23. of Octlober 1995

The test has bean in accordance with:

The ¢lients instruction based on IEC Publication 265-1, Second edition 1883, § 6.101. Making
and breaking tests, Test duty no. 4,

: Tha performance ol the apparatus testad and the observations made during the test have been racorded
! in tables wilh testresults and hardcoples from dala acquisitton system. The decuments of this report are:

f Ratings of the test object: Page No.;
Technical Data of Test Circuit:  Page No,: 8
. Teat result(s) / Conclusion: Page No.. 3
? Table(s) with test results: Page No.: 4107
b Circuit diagramy(s): Page No.: 8
Drawing(sy: Page No.: 10 and {1 \
Photo{s); Page No.: 12 AN
Client's obssrver(s) Page No.: \
Data acquisition (Oscillograms} Ree, No.:, 18871, 34871 and 34972, 34874 to 34983,
' ]34995 to 35007

Skien, 28. of Oct. 1985
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Test object

The test object was a high-vollage switch disconnector type NAL 24 with a stored
energy, independent manually spring operated mechanism type A.

The test object was marked with serial no. N 27720.

Publication

The client’s instruction based on IEC Publication 265-1, Second edition 1983,
§ 6.101, Test duty no. 4.

Test procedure

The purpose of the test was to verify a breaking capacity with a capacitive load of
80 A at a test voltage of 24 kV.

The test was performed with breaking operations only. The switch disconnector was
operated by means of the 220 V DC trip coil,

The switch disconnector was mounted in a test rack in vertical position,
A rotating potmeter was fastened to the rotating centre of the main contact knife in
phase R, in order to control the condition of the switch disconnector and to calculate

the arcing times,

Tests performed

A No load test, closing operation, rec no. 34971

B No load test, opening operation, rec no. 34872

C Resistance measurement at 100 A DC, between the termination contacts of
gach pole

D 20 breaking operations with capacitive load, with the supply clrcuit
connected to the upper side of the switch disconnector, rec. no, 34874 to
34993

E 10 breaking operations with capacitive load, with the supply circuit
connected to the fower side of the switch disconnector, rec. no. 34896 to
35005

PF. O, Box 108, Santrum, 3701 SKIEN | Swlenvegen 75, 3721 SKIEN, Norway - Tel.; +47 35580338 - Fax.; +47 35580615
File: A-RAPFTEXT 1143 DO
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e | | Report No.: 1143
F No load tes!, closing operation, rec no. 35006
G No load test, opening operation, rec no. 35007
H Resistance measurement at 100 A DC, between the termination contacts of
each pole
Test result

The values obtained during the test are listed in lables on page no. 4to 7.

@ The test object fulfilled the requirement for the test. It was no sign of any burning
marks on the main contacts,

No reignitions or restrikes occurred during the breaking operations.

The over-voltages during the breaking operations were far below the permitted limit.

F’_.E). Box 108, Senuum, 3701 SKIEN | Stutanvegan 71, 3721 SKIEN, Narway - Tel: +47 35550338 - Fax.: +47 35580615 M X
File: R RAPFTEXT 1143 DU !
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Report No.: 1143 Page No.: 8
Technical Data of Test Circuit

B Tesl Number 1-20 21-30

B I-‘.Lc:ouli\u;}hcr o 34974-34993 | 34996-35005
Number of phases (test circuit) 3 ]

Opcrating frequency {Hz) 50 50
Power factor source side 01 1) 01 1N
' Power factor toad side 0088 2 0,088 2)

- Load before test obj-c;c:t ) (% of 101al) ) |
Transformer connection symbol Dyn Dyn
Translormer star point Earthed Earthed
Short circuit point Isofated Isolated

HnTEVSomarLc_sad: - Ue/td (kVAS) 44/86,6 44/86,6
TRV Load side Uc/t3 (kV/uS)

Res, frequency load side (kHz)
°. Damping factor (j)
Circuit diagram {Page No.) 8 9
Supply side a Upper Lower
1) The supply circuitis, according to the 1EC 285-1 publication, as during a last with the mainly
active Joad
2) Capacitive load
& ]

TEChDAT




PRI S 111322 1 A A

9
1143

Page No
Report No.:

Kortslutningslaboratorium

Make / Break test, IEC 265-1, Test duty 4
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Scandinavian Association for Testing Switchgear
' c/o EF} - Norwegian Electric Power Research Institute

Sem Szlandsv. 11 7034 Trondhelm  NORWAY
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REPORT OF PERFORMANCE No.96-B04

 TITLE:
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Dielectric tests on high-voltage
switch disconnector with
Iintegrated earthing switch

type NALE 24 and

switch-fuse combination
type NALF 24, \\y

e
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Scandinavian Association for Testing Switchgear

¢/o EFl = The Narwegian Reseasch Instiuta of Elecitcily Suply
Sem Szlandsv, 11 7034 Trongheim—NTH NORWAY

Tel. (07)587200 Telex 55513 &lin

REPORT OF PERFORMANCE No. 96-B04

High-veltage switch disconnector with integrated
APPARATUS: earthing switch and high-voltage switch-fuse combination

DESIGNATION: NALE 24 and NALF 24

MANUFACTURER: ABB Distribusjon AS, Skieﬁ, Norway
DATE(S) OF TESTS: 3. to &. of November 1992

RATINGS ASSIGNED 8Y THE MANUFACTURER

Rated 1 min. power-frequency withstand voltage; (rms valua):

¥

50 kV to earth, between pdles and across open switching device
60 kV across isolating ‘distance

Rated lightning impulse withstand voltage; (peak value):
125 kV to earth, between poles and across open switching device
145 kV across isolating distance

THE TESTS HAVE BEEN MADE IN ACCORDANGCE WITH
See page no. 5.

The parfarmance of the apparatus testad and the sbservaticns mada duting tha 1asts have besn ragorded In
the'tables with test resulls and osclilograms.

THE DOCUMENTS FORMING PART OF THIS REPORT ARE

Tabla with test results  Mos.: Page No.: 7 to 14
Oscillogram Nos.: Page No,: 20
" Draving Nos.: Page No.,: 15 to 19
Diageam Hos.:
Pliotograph Nos.:
Copyright: Publication or reproductian of the sontants ¢l this repast in any other lorm than by a camplate copy lo

tha lelter, is not allowed withott our writter consent,

Skien, 4, of January 1996
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SATS Scandinavian Assosiation of Testing Switchgear Page No.; 4
Report No.:  96-B04

1. Preface

The tests were wilnessed by SATS observer, Mr. Arne Nesse, EF (Norwagian Electric
Power Research Institute),

Parts of the tests were also witnessed by:
Mr. Sten Thygesen, ABB Distribusjon, Skien, Norway

The tests have been performed at ABB Distribusjon AS, Electrotechnical and Mechanical
Laboratory, Skien, Norway.

@ 2. Test objects

- High-voltage switch disconnector type NAL 24,
- High-voltage earthing switch type E 24.
- High-voltage switch-fuse combination type NALF 24,

The high-voltage earthing switch type 24 was mounted on the lower side,

(hinge side), of the high-voltage switch type NAL 24, The high-voltage earthing switch is
then an integrated part of the high-voltage switch and in this combination called NALE 24,
The test objects were manufactured by ABB Distribusjon AS, Skien, Norway.,

All fuses used during tests were manufactured by ABB Distribusjon AS, Skien, Norway.
3. Conclusion

The test objects passed the lighting impulse withstand voltage and the power-
frequency withstand voltage tests successfully according to IEC Publication
265-1 (1983), IEC Publication 420 (1980-11), IEC Publication 60-1 (1889-11)
and IEC Publication 694 (1980).

File: RARAFITENTO4-BH DOC
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4. Dielectric tests
4.1 Test objects

- High-voltage switch disconnector (with earthing switch) type NALE 24, with type
K-mechanism, serial no. 238222,

- High-voitage switch-fuse combination type NALF 24, equipped with fuses type CEF
24 kV, 40 A, serlal no. 238221.

4.2 Lightning impulse withstand voltage tests

4.2.1 Publication

£C Publication 265-1, Second edition 1883, IEC Publication 420, Second edition 1990-11,
Y IEC Publication 60-1, Second edition 1989-11 and IEC Publication 894, First edition 1880,
§ 6,1.8. Lightning impulse voltage tests.

4,2.2 Test procedure

15 consecutive lightning impulses with both polarities applied on each configuration from 1
to 9, on all phases In succession.

Configuration no. is equal to test condition no. as glvenin table VIII,

IEC Publication 694 (1980).

4.2.3 Technical data of lest equipment

Lightning impulse generator:
Voltage range: 0 - 400 kV
Max energy: 10 kd \

R Wave form: 1,2/50 10-8 s,
4.2.4 Test result

The number of disruptive discharges on self-restoring insulation did nol excees twa for
each series of 156 mpulses and no disruptive discharges on non-self-restoring insulation
occured.

The test voltage was 125 kV to earth, between poles and across open switching device
and 146 kV across isolating distance.

For detailed lest results, ref. to page no. 7, 8, 9 and 11, 12 and 13,

@ /%Z

File: RARAPPTEXT.H6-804.D0C




SATS Scandinavian Assosiation of Testing Switchgear Page No.: 6
0 Report No.: 96-B04
4.3 Power frequency voltage tests
4.3.1 Publication
IEC Publication 265-1, Second edition 1983, IEC Publication 420, Second edition 1980-11,
IEC Publication 80-1, Second edition 1889-11 and |EC Publication 694, First edition 1980,
§ 6.1.7. Power frequency voltage withstand tests. ’
4.3.2 Test procedure
Voltage applied on each configuration from 1to 9, on all phases In succession.
Configuration no. is equal to test condition no. as given in table VI,
IEC Publication 694 (1980).
, Duration of each test was 1 minute.
4.3.3 Technical data of test equipment
Power frequency transformer, single phasé:
Voltage range: 0 - 80 kV, 50 Hz
Output short-time: 50 KVA
Short-circuit current, load side: 1A
4.3.4 Test result

No disruptive discharges occurred, on the test,

The test voitage was 50 kV to earth, between poles and across open switching device, and
60 kV across the isolating distance.

@ For detailed test results, raf. to page no. 10 and 14.

File, RARAPPTEXT36-B04.DOC
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Report No.. 96-B04

LIGHTNING IMPULSE VOLTAGE TEST
TABLE WITH TEST RESULTS
Report no,: 96-B04 [‘i’est no.! Shest no.: 1 of 3
Test abject : Switch-fuse com, NALF 24 Data: 05.13.82
Climatic ¢onditions Applied correction factor: 0.994
Temperatura: 22 oc Tank filling pressure @
Hurnidity: 11 a/m’
Atmospheric pressure; 760 mm Hg
Configuralicn Phase{s} | Paolarity | Minimum Mo, of impulses Wave- | Record Remarks
A applied fatm na.
VSI;:\%& T/,
Total No. of fus)
discharges
1 L1 . ] 5 b 12750
1 Ly - 128 15 0 121460
1 L ¥ 90 5 o 12740
1 L1 * 126.5 15 b) 12150
2 L2 - 30 5 0 1.2 150
2 L2 - 126 15 0 1.2 {50
2 L2 + 80 5 0 12450
2 12 + 128 15 a 1.2/50
3 [ . an 5 0 1,2150
3 Ly - 126 18 0 12150
a L3 + &0 5 9 £2/50
3 L3 + 123 15 1 1.2/50
4 L - 90 5 0 1.2/ 50
4 L1 . 125 15 o 1.2150
4 L1 + o3 5 b 12150
4 L3 + 128 15 0 12750
B 5 L2 - 90 5 0 12180
5 L2 - 126 15 0 12159
5 Lz + 80 5 o 1.2750
5 L2 + 128 15 1 12180
& L3 . 80 5 0 1.2150
§ L3 . 126 15 0 1.2160
8 L3 * 90 51 0 1.2£50
5 L3 + 126 /| 15l 0 12750
/
/-
/
/ A\
LA \\
Notes: \
@

File. R RAPPTENT 96-D04 DOC
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[ ] Report No.: 96-B04
LIGHTNING IMPULSE VOLTAGE TEST
TABLE WITH TEST RESULTS
Report no.: 88-B04 ]Test no.; Sheet no.; 2 of 3
Tast object : Switch-fusa comb. NALF 24 Date: 05.11.92
Climatie conditions Applied correction factor: 0.954
Temperature: 22 “C Tank filling pressure :
Humidity: 11 g/m®
Atmospharic pressure: 780 mm Hg
Configuralion Phase(s} | Polarity | Minimum No. of impulses Wave- | Record Remarks
+/- applied forem na,
if i
. Total Na. of {ns]
discharges
7 L . 80 5 a 1.2760
7 L4 - 126 15 0 12150
7 £l + 80 5 0 1.2150
7 Lt + 126 15 ¢ 1.2/50
B L2 - 90 5 0 1.2/50
B L2 128 15 g 1.2/50
) L2 + ] 5 0 1.2/50
8 L2 + 126 15 0 1,2750
g L3 - 80 § 0 1.2150
9 L3 - 128 15 0 1.2450
9 L3 + 50 5 o 12450
9 L3 + 126 15 0 1.2 50
e
Notes:
@

Fil: R: RAPFTEXT D6.B01.DOC
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LIGHTNING IMPULSE VOLTAGE TEST
TABLE WITH TEST RESULTS
Report no.: 96-804 | Test no.: Sheat no.: 3 of 3
Test object : Swich-fuse comb. NALF 24 Date: 06.11,92
Climatic conditions Applied correctlon factor: 0.988 ’
Termperature: 21.5 °C Tank filling pressure :
Humidity: 11 g!m3
Atmospheric pressure: 754 mm Hg
Gonfiguration Phase(s) | Polarity | Minimum Ne. of impulses Wave- | Racord Remarks
. Siﬁzzti form fQ,
U (V] T/
Total Neo. of fus]
discharges

A" L1 . 142 5 a 1.2150

ar Li - 148 15 0 1.2/50

4 LY + 1 5 0 1.2150

4 L1 + 145 15 0 1.2150

5* L2 - 1Tt 5 Q 1.2150

5’ L2 . 148 15 9 1,2/80

LN L2 + 111 § 0 1.2150

5 L2 + 146 15 0 12150

g L3 - m 5 9 12150

& L3 - 146 15 0 12150

8° L2 + 11 5 0 1.2 450

& L3 + 14 15 @ 1.2750

7 L - 111 5 ] 1.2/560

7 L1 - 14§ 15 0 1.2750

7" L1 + 11 5 9 1,2/50

7 ke + 148 15 0 12150

8- L2 - 11} § 0 127150 ’ \

8 L2 . 148 15 0 12150 \\}J ‘

g L2 + i1 5 0 12150

& L2 + 146 15 g 12150

g* L3 - 111 3 0 1.2/50

g* L3 - 148 15 0 12450

9" L3 + 11 5 b 12750

9’ L3 + §45 15 ] 0 12750

7
/
|
AN
(L1
MNotes: P
Ref. to note table Vill, IEC Publication 694 {1880}, The basa F and the termina(sf'f )
or:iewice except the terminal opposite the energized terminals were insulated Iro?
P 1

/

File RARAPPTEXT#5.84.00C
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POWER FREQUENCY VOLTAGE TEST
TABLE WITH TEST RESULTS

Report no.; 96-B04 ITest no.: Sheet no.: 1 of 1

Test objact : Switch-fuse comb, NALF 24 Date: 05,171,082
Climatic conditlons Apphed correction factor: 0.994
Temperature: 22 °c Tank filling pressure :

Mumidity: 11 g;’m:i

Atmospharic pressure: 760 mm Hg

Configuraticn Phase (s) | Freq. [ Voltage | Duration | Disruptive discharge afisr time Remarks
[Hz} k) {min| (min:sag)
L1 50 50 1 -
. 2 L2 50 50 1 -
3 L3 5C 50 L -
L1 50 50 1 -
8 L2 50 80 1 -
’ L3 50 50 1 -
L1 50 50 1 -
L2 50 50 1 -
6 Ll 80 50 i -
4r L1 50 80 1 -
5" L2 8¢ &0 i -
8* L3 50 60 1 -
I L1 50 5C 1 -
ar L2 &0 60 1 -
‘ j L3 50 80 1 -

Notes:

Ret. to note table VIi, IEC Publication 694 {1980). The basa F and the terminals of the switching
device except the terminal opposite the anergized terminals were insulated from earth.

Fils R RAPPTEXTWG.BOS DOC
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LIGHTNING IMPULSE VOLTAGE TEST
TABLE WITH TEST RESULTS
Report no.: 96-B04 lTes': no.: Sheet no.; 1 of 3
Test object : NALE 24 Date: 03,11.92
Climatic conditions Applied corraction factor: (0,865 ‘
Temperature: 21 °C Tank filling pressure ;
Humidity: 11 g/m®
Atmospheric pressdre: 735 mm Hg
Configuration Phase{s) | Polanty | Minmum No, of imputyes Wave- | Record Rematks
I appled form no.
VSI;:\?']B T,
Total | No. of fus] ‘
discharges
1 L . 90 8 9 1,2150
1 Lt . 126 15 0 12750
| L + 80 5 0 12750
1 L1 + 123 15 0 12150
2 L2 - 80 5 0 12150
2 L2 . 125 15 0 12750
2 L2 + g0 1 0 1.215)
2 L2 + 128 15 0 12150
3 L3 - a0 5 0 12150
3 L3 - 128 15 o 12750
3 L3 + 80 ) 0 1.2/50
3 L1 + 126 15 0 12750
4 L1 . 80 5 9 127150
4 L1 - 124 15 a 1.27350
4 L1 + 80 5 0 12750
4 L + 126 15 ¢ 12150 \
P | 5 L2 - 30 5 0 |12/50 ’
5 L2 . 125 15 0 12150 |
5 L2 + 20 5 ) 1,2/5Q
] L2 + 125 55 0 12150
5 L3 . 80 5 0 12130
6 L3 . 125 15 0 12180
8 L3 + 90 /5! 9 12150
6 L3 + 125 |/ 15 0 12150
/
1
[/
) [/\\
\
Notes: \
« X

Fite: RARAPPTEXT $4-80,DOC
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LIGHTNING IMPULSE VOLTAGE TEST

TABLE WITH TEST RESULTS

Atmospheric pressure: 735 mm Hg

Report no.: 96-804 |Te_5t no.: Sheet no.: 2 of 3
Test object : NALE 24 Date: 03,11.92
Climatic conditions Applied corraction factor; 0.965
Temperature: 21 °C Tank filing pressure :

Humidity: 11 g/m’

.

Configuration Phasza(z) | Polarity | Minirmum No. of impulses Wave- | Record Remarks
+ spﬁget: form ne.
J[k\% TdTa
Total No. af fus}
discharges

7 L1 - ) 5 1] 1.2750
7 L1 - 128 18 0 1.2/50
7 Lt + 80 5 1} 1.2/ 50
7 L + 125 15 0 1.2/50
3] L2 40 5 0 1.2/80
8 L2 - 125 15 o 1.2 750
8 L2 + S0 5 ] 1.2/ 50
8 L2 * 125 15 a 127580
8 L3 - 8¢ 5 0 127150
9 L2 - 124 i5 0 1.2/50
8 L3 + 80 5 a 1.2 150
8 L3 + 126 18 G 12750

Notes:

@

Fite: o RAPPTEXT6-B04.D0C
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LIGHTNING IMPULSE VOLTAGE TEST
TABLE WITH TEST RESULTS
Repart no.; 86-804 ]Test no,: Sheet no.; 3 of 3
Test object : NALE 24 Date: 03.11.92
Climatic conditions Applied correction factor: 0,965
Temperature: 27 °C Tank filling pressure ;
Humidity: 11 g/m®
Atmospherie pressure: 735 mm Hg
Configuration Phasa(sy | Poladly | Minimum No. of impuises VWave- | Regord Remarks
) appliad faren ne.
Vg[{t}f\%e TITs
Taotal Na. of lus!
discharges
4* Lt - 11 5 0 12480
4* L - 148 15 0 1.2/ 60
4° Li 4 110 5 0 {2150
4r L1 + 145.5 15 0 12150
5+ L2 . 110 5 0 1.2/ 50
5 L2 - 148 15 0 12450
g L2 + 110 5 g 12150
5 L2 + 145.5 15 0 1.2/50
8 L3 . 10 5 0 12150
g* L3 - 145 15 1] 1.2/ 50
& ] % 110 5 0 .21 50
&' L3 + 145.5 15 0 12150
7" Li . 110 5 ] 12450
7 L1 . 148 15 0 1.2 1 50
7 L + 110 5 9 1.2/ 50
T L * 143 15 ! 1.2/80
§ B’ L2 . 110 5 0 12750 \
g L2 - 148 1 9 1.2150 -
B* L2 + 110 5 0 1.2150
a L2 * 145.3 15 1 121580
g L3 . 112 5 4 4.2160
g L3 - 143 15/ ¢ 1.2/50
9" L3 + 110 5/ 0 12150
9" L3 + 145 ip 0 12150
9’ L3 + 145.2 15 0 |12/50
[ Al
e A
\
\
Notes:

Fite' RORAPFTEXTH4-B24 DOC
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POWER FREQUENCY VOLTAGE TEST
TABLE WITH TEST RESULTS

Atmospheric pressura: 735 mm Hg

Report no.: 96-B04 | Test no.: Sheet no.: 1 of 1

Tes! abject ;: NALE 24 Date; 05.11,92
Climatic conditions Applied correction factor: 0.9585
Temperature: 21 eC Tank filling pressure

Humidity: 11 g/m®

Configuration Phase (s} | Freq. { Voltage | Duralion | Disrupliva discharga after fime | Ramarks
{Hz] [xV] trmin) [min;sac]

LY 50 50 1 -~

2 L2 50 50 1 -

@ — G [ ] & | 3 -
7 L1 50 50 1 -

B L2 50 50 1 -

9 1.3 50 &0 1 -

L1 50 §0 i -

L2 &0 50 i -

L3 50 50 1 -

4+ L1 50 60 1 -

5 L2 50 60 1 -

G L3 50 80 b -

7 L4 50 50 1 -

g° L2 1] 60 1 -

o L3 50 60 1 -

Notes:

fel. to note table VI, IEC Publication 634 {1980}, The base F and the terminals of the switching
davice except the terminal opposite the energlized tarminals wera Insulated from earth,

Fite: RARAPPTEXTWE. B0 DOC
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Scandinavian Association for Testing Switchgear

c/a EFl = The Norwegian Research Instilute of Elecincity Sugo'y
Sam Szlandsv. V1 7034 Trondhaim-NTH NORWAY

Tel {07)597200 Telax 55513 alin

REPORT OF PERFORMANCE No. 96-B03

APPARATUS: S;g:;;géizgechgzggtggiconnector and high-voltags
DESIGNATION. NAL 24 and NALF 24

MANUFACTURER: ABB Distribusjon AS, Skien, Norway

DATE(S) OF TESTS: 24. of November to 2., of December 1992

RATINGS ASSIGNED BY THE MANUFACTURER

NAL 24 : rated current : 630 A

NALF 24 : rated current with CEF 63 A

h.v.fuse t 63 A.

THE TESTS HAVE BEEN MADE IN ACCORDANCE WITH
See page no. 5 and 7.

The perfarmance ¢f the apparalus lasted and the observations made duting tha tests have beenrecorded in
the tabiles wih 1est results and osciiograms.

THE DOCUMENTS FORMING PART OF THIS REPORT ARE

Table with tast results  Nos.! Page No.: 8 to 11
Osciflagram Nosg.
Orawing Nos.: Page No.: 12 to 16
Durgram Nog.: Page No.: 17 to 20
Photegraph Nos.: /
Copyright: Publication ar reproduction offhe comtents of this report in any ather lorm than by a complete Gopy to

the latier, 1 not allowed withgut our wliten congent,

,‘/ e
e T T

Skien, 4, ofJanuary 1996
Piace snd Cale ;’ L=
Ha ocHoBaHwue 4n. 36a, an. 3 oT 3OI'I

SATS Onssrves \ "’\ A“_“"*/ Ry
Ha ocHoBaHue un. 36a, an. 3 ot SOI'I

Landraiont manager 0\(3{/
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Temperature rise test
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type NAL 24 and
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1. Preface

The tests were witnessed by SATS observer, Mr, Ame Nesse, EF| (Norwegian Electric
Power Research Institute).

Parts of the tests were also witnessed by:
Mr. Sten Thygesen, ABB Distribusjon, Skien, Norway

The tests have been performed at ABB Distribusjon AS, Electrotechnical and Mechanical
Laboratory, Skien, Norway,

2. Test objects

- High-voltage switch disconnector type NAL 24, serial no. 238222.
- High-voltage earthing switch type E 24, serial no. 238222,
- High-voltage switch-fuse combination type NALF 24, serlal no. 238218,

The high-voltage earthing switch type E 24 was mounted on the lower side,

{hinge side}, of the high-voltage switch type NAL 24. The high-voltage earthing swilch is
then an integrated part of the high-voltage switch and in this combination called NALE 24.
However the temperature rise test Is not relevant for earthing switches and no
temperature rise test has been carried out on the E 24,

The test objects were manufactured by ABB Distribusjon AS, Skien, Norway.,

Al fuses used during tests are manufactured by ABB Distribusjon A8, Skien, Norway.

3. Conciusion

The test object passed the temperaturs rise tests successfully according to the
IEC Publication 265-1 (1983), IEC Publication 420 (1990-11) and
|[EC Publication 694 (1980).

Filg; RARAPPTEXTW46-B01.DOC
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4. Temperature-rise tests
4.1 Test object

The test object was a high-voltage switch disconnector type NAL 24, See Chapter 5.4 for |
serial numbers.

4.1.1 Publication

|[EC Publication 265-1, Secand edition 1983, § 8.3, with reference to
IEC Publication 694, First edition 1980, § 6.3.

4.1.2 Test procedure

The test object was mounted In vertical (normal service) position in the test rack.

The three phases of the test object were connected in series with an AC single phase
power supply.

The connections were made by means of Cu bars 2// 5 x 40 mm.

The test was running unti! the steady state of the temperature was achieved, i.e.
temperature less than 1 K per hour.

The test was performed with a test current of 630 A.

The ambient temperature was measured at the same height as the test object, and 1
meter from the test object with three equally distributed TC's type K.

4.1.3 Test resuits

The tes! object passed the test successfully with temperature rise below the limit given in
table V of IEC Publication 694, see page no. 8 and 9.

4.2 Test object

The test object was a high-voltage switch-fuse comblnation type NALF 24, with fuses type
CEF 24 kV, 63 A inserted.

4.2.1 Publication

IEC Publication 420, Second edition 1890-11, § 6.3, with reference to
IEC Publication 694, Flrst edition 1980, § 6.3,

g

/

P

Fite: RARAPFIELTSE-BOI.DOC
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4.2.2 Test procedure

The test object was mounted In vertical (normal service) position in the test rack.

The three phases of the lest object were connected in series with an AC single phase
power supply,

The connections were made by means of 50 mm® Copper uninsulated PN cable.The test
was carried out with a test current of 83 A, corresponding to a nominal power loss of
147 W in each of the fuses according to the datasheet from the manufacturer.

4.2.3 Test results

The test object passed the test successfully with temperature rise below the limit given in
table V of IEC Publication 694, see page no. 10 and 11,

Fil: RARAPPTENTV4-B0) DOC
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5. Measurement of the resistance of the main circuit

5.1 Test objects

The test objects were a high-voltage switch disconnector type NAL 24 and a high-voltage
switch-fuse combination type NALF 24, with fuses CEF 24 kV, 63 A inserted,
The test objects were mounted in vertical position in the test rack,

8.2 Publication
IEC Publication 684, First edition 1880. §6.4.

5.3 Test procedure

The resistance was measured between terminals of each phase before and after the
temperature rise test, see Chapter 4,
Voltage drop was measured at 50 A DC,

The measurement of NALF 24 also includes a measurement of the resistance of the fuse
in each phase.

Measuring point, see page no. 19 and 20,

5.4 Test results

After the test objects had cooled down to the ambient temperature, the differences
between the measurements were negligible:

Test object Resistance in mQ before Resistance in mQ after
temperature rise test temperature rise test
Phase L1 | Phase L2 | Phase L3 | Phase L1 | Phase L2 | Phase L3
NAL 24 0.07 0.09 0.10 0.08 0.09 0.10
No. 238222

See page no. 19
(c) : \
NALF 24 24.0 25.0 25.0 24.0 25.0 24.0
No. 238218

See page no, 20
(a)

Fuses only 23.9 24.9 24.9 23.9 24.9 24.9
See page no, 20

(b)

Fily RARAPPTEXTWS-BOI.DOC
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8

TEMPERATURE RISE TEST
TABLE WITH TEST RESULTS
Report no.: 96-B03 | Test na.: Sheetno.: 1 of 2
Test obiect : Switch-disconnector NAL 24 Date: 24.11,82
Temgporary conneclions Fuse typs: .
Type : 2/ Cu Bars 5 x 40 mm Power toss: W {Alrated current)
Length between ferminals : 2 m Total test duration; 5 hrs
Length of source connections ! 1,2 m Amb. temperature  Beloretast 227 °C
Location of measuring paints: See pags no, 17 Alter test: 228 C
Testcurent: 630 A
Maasuring {dantification o measuring poin Tomp. fisa Temp, nse at | Romarks
Paint o limit ace. ta sleady slale
standard congd,
. 1] (K}
1 Caonhn.tarminal L 65 42.5
2 Hinge, cant. knila Lt &5 44.8
3 Cantact hnife Lt 85 483
[ Peak comact L &5 452
5 Gann.leeminal L1 43.4
3 Connbars £2 +[- 5 40,6
7 t m from lamminal L2 €5 a7.1
8 Conn.erminal L2 65 &3.2
g Hinge, cont, knile L2 83 47,9
10 Canlknile 12 &5 44,6
1 Paak contaet L2 458
12 Gonm lermisal 2 685 44.2
13 CennJerminal L3 a5 ad
14 Hinge, cont. knile L3 £3 48.1
15 Gontknile L3 65 45.9
18 Peak contas L3 45.7
17 Gonn,terminal L3 40,4
. 18 Cann,bar L3 38.0
19 1 m from tesninal L3 +-5 a0
P4 Gonn.bar L at.4
Noles:
TG : Typa K

File. RARAPPTEXT6-BOY.DCC
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Page No.: 9
Report No.: 96-B0O3

TEMPERATURE RISE TEST
TABLE WITH TEST RESULTS
Report no.: 96-B03 t Test no.: Sheetno. 20f 2
Test abject : Swilch disconnector Date: 24,11.82
Temporary connections Fuse type. .
Type : 2 #/ Cu Bars 6 x 40 mm Power l0ss! W (Atrated current)
Length between terminals : 2 m Total test duration: 5  hrs
Length of source connections ; 1.2m Amb. temperature  Belore test: 227 °C
Location of measuring polnis: See page no. 17 After tast; 228 °C
Test current: 830 A
Measudng Idenlification of measuring polnt Temp.rise | Tamp. fise al | Remarks
Paint na.: Emitace. tu | sieady slate
standerd cond.
K1 {Kl
24 1 m lrom tenninal L3 +H- 5 3a.0
22 Conn.har L2 4.8
23 1 m out on conn.bar ) e + 8 40.0
24 Cann.bar L3 425
25 § m out an corn.bar L3 +- 5 41.1
26 Conn.bar L 39.3
27 ¥ m eit on conn.bas L1 -5 376
Y
W
X
!
/ )
Motes: ;
176G Type X
- ) :
’;,E ; T .

= |

File: RARAPPTEXTWS-ECL.DOC
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Report No,: 96-B03

TEMPERATURE RISE TEST
TABLE WITH TEST RESULTS

Report no.: 96-803 { Testno.:

Sheetnop: 1of 2

Test object : Switch-fuse comb. NALF 24

Date: 03.12.92

Temporary conneclions

Type : 50 mm2 Cu PN

Length betwean tarminals : 2 m
Length of source conneclions : 1.2 m

Fuse type: CEF 24, 63 A

Paower loss: 147 W (Atrated current)

Total test duration: 6 hra

Location of measuring points: See page no. 18

Amb, temperature  Befora test: 23.8 °C
Alter lest: 240 °C

Test current; 63 A

Measuring Identification of measuring paint Temp, ise | Temp. dse al | Remarks
Paint na.: Imitace, lo | sleady stag
standard cand,
. (Kl iK]
1 Conn terminal L1 65 35.0
2 Spring cont. L1 65 37.4
a Spring cant. Lt 65 59.7
4 Cenn.bar L1 254
5 Hinge, cant . knifa L1 63 11.6
g Canlknite L1 65 85
7 Cona teminal L3 85 8.4
| 8 Conaltermingt L2 B5 16.1
g Spring cont, L2 83 332
10 Spring cont, L2 &5 §1.2
11 Connbar L2 26.2
12 Hinge, con, knila L2 65 12.5
1J Conl.knile L2 &5 10.0
14 Conn.lerminal L2 65 88
18 Cann.tarminal L3 85 15.5
18 Spring conl. L3 63 32,1
17 Spring cont. L3 65 80.9
0 18 Gonnbar L3 26.8
19 Hings, conl. knile La BS 13.1
20 Conlknila L3 €5 11.1
Matas:
TG Type K

Fle RORAPPTEXTSS-BOLDOC
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TEMPERATURE RISE TEST =
TABLE WITH TEST RESULTS
Report no.: 86-B03 lTest nQ.: Sheetno.; 20t 2
Test object : Switch-fuse comb. NALF 24 Date: 03.12.92
Temporary conneclions Fuse type: CEF 24,63 A
Type : 50 mm2 Cu PN Power loss: 147 W {Atrated current)
Length between terminals : 2 m Total test duration: 6 hrs
Length of source connections : 1.2 m Amb, temperature  Belorelest: 23.8 °C
L ncation of measuring points: See page no. 18 Alter tast: 24.0 °C
Test current: 83 A
Measurdng |demification of measurng paint Temp. risa Temp, risa at | Aemarks
Point no.: limitace, to | steadysials
e, stardard cond.
& 1] 1K)

21 GConn.terminal L3 85 103

22 4 m from 1arminal ) . RS 6.8

23 § m from leminal L1 + B B.6

24 1 m fram terrinal L2113 + & 15.2

25 { m from terminal Li/L2 +H- B 9.1

26 Fusa L1 80.2

27 Fuse L2 65.9

»
3\
\
Y
s \\
/

Mcles!
TG Type K

,f/

File: RAAPFTEXTNMS-BH DOC
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Location of measuring points
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50 ADC

Measurement of the resistance (NALE)
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SPRAWOZDANIE Nr/ TEST REPORT No. 6957/LAR/05

ZAKLAD WIELKICH MOCY
HIGH POWER DEPARTMENT

INSTYTUT ELEKTROTECHNIKI — ELECTROTECHNICAL INSTITUTE
04-703 WARSZAWA; ul. M. Pozaryskiego 28
tel /fax.: (0-22) 812 04 07; tel.: (0-22) 81223 38; e-mail: nwi@iel. waw.pl
Certyfikat Akredytacji / Certificate Accreditation PCA Nr AB 074

SPRAWOZDANIE Z PROB W WARUNKACH ZWARCIA DOZIEMNEGO
TEST REPORT OF TESTS UNDER EARTH FAULT CONDITIONS

BADANY APARAT ROZEACZNIK
APPARATUS SWICH DISCONNECTOR
TYP Nr seryjny
DESIGNATION NAL 24-6 Serial No, 14667/205
Napigcie znamionowe Czestotliwosé
Rated Voltage 24kV Rated Frequency S0 Hz
PRODUCENT ABB Sp. z 0.0.

ul. Bitwy Warszawskiej 1920 r. nr 18, 02-366 Warszawa

MA ACTURER Oddziat w Przasnyszu, ul. Leszno 59, 06-300 Przasnysz
ZLECENIODAWCA

TESTED FOR ABB Sp. z 0.0.

DATA BADAN

WYKONAWCA Laboratorium Badawcze Aparatury Rozdzielczej

BADAN Switchgear and Controlgear Testing Laboratory

TESTED BY 04-703 Warszawa; ul. Pozaryskiego 28, Certyfikat Akredytacji PCA Nr AB 074

Przedmiot badai, wykonany zgodnie z dokumentacja, rysunkami konstrukeyjnymi i fotografiami,
stanowiacymi zalacznik do niniejszego sprawozdania, poddany zostal probom zgoednie z norma
The apparatus, constructed in accordance with the description, drawings and photographs incorporated in this
report has been subjected to the series of proving tests in accordance with
PN-EN 60265-1:2001

Niniejsze Sprawozdanie odnosi si¢ wylgcznie do badanego obiektu.
Producent ponosi odpowiedzialno§¢ za kaidy egzemplarz wyrobu oznakowany identycznie jak wyrob
badany.
The Test Report applies only to the apparatus tested. The responsibility for conformity of any apparatus having
the same designators with that tested rests with the Manufacturer.

Sprawozdanié zawiera ogélem 28 stron i moie by¢ powielane wylacznie w calofci.
Powielanie cze§ciowe dozwolong/jest:po uzyskaniu pisemnej zgody Laboratorium LAR.
This Tegt Report comprises 28 sheets in total.
Only integral reproduction of this TesyReport is permitted without written permission from LAR Laboratory

ierownik Laboratorium / Head of Laboratory

Warszawa 07.06.2005




INSTYTUT ELEKTROTECHENIK] Sprawozdanie

LABORATORIUM BADAWCZE APARATURY ROZDZIELCZE] z Badai Nr
BLECTROTECHNICAL INSTITUTE Test Report No.

SWITCHGEAR AND CONTROLGEAR TESTING LABORATORY 6957/LAR/OS
Strona/Page 2/28

PARAMETRY TECHNICZNE DEKLAROWANE PRZEZ PRODUCENTA
T POTWIERDZONE BADANIAMI
RATINGS ASSIGNED BY THE MANUFACTURER AND PROVED BY TESTS

Napigcie znamionowe
Voltage 24KV
Prad wylaczeniowy zwarcia deziemnego 55 A

Earth fault current

Prad wylaczeniowy iadowania kabli i linii napowietrznych w
warunkach zwarcia doziemnego 3I,5A
Cable charging switching current under earth fault conditions

Crzestotliwosé 50 Hz
Frequency

WYKAZ PROB / SUMMARY OF TESTS

STRONA
PAGE

Laczenie pradu zwarcia doziemnego (szereg prebierczy 6a) 5
Earth fault off-load switching current test (test duty 6a)

L.gczenie pradéw ladowania kabli i linii napowietrznych w warunkach zwarcia
doziemnego (szereg probierczy 6b) 6
Cable charging switching current under earth fault conditions (test duty 6b)

PN-EN 60265-1:2001 Rozlaczniki wysokonapigciowe.
Czgs¢ 1: Rozlaczniki na napigeia znamionowe wyzsze niz 1 kV i nizsze niz 52 kV.

W badaniach uczestniczyl / The tests were observed by:

mgr inz, Tomasz Sinkiewicz ABB Sp.zo. o.
Oddzial w Przasnyszu, ul, Leszno 59, 06-300 Przasnysz

Dokumenty identyfikacyjne / [dentification of the apparatus

Wymiary obiektu s3 zgodne z dolaczonymi rysunkami wymiarowymi.
The apparatus is constructed in accordance with the drawings incorporated in this report,

Rysunek / Drawing: NHP 343070




INSTYTUT ELEKTROTECHNIKI Sprawozdanie

LABORATORIUM BADAWCZE APARATURY ROZDZIELCZEJ z Badaf Nr
ELECTROTECHNICAL INSTITUTE Test Report No.
SWITCHGEAR AND CONTROLGEAR TESTING LABORATORY 6957/LAR/0S
Strona/Page 3/28
RODZAJ PROBY  lLaczenie pradu zwarcia doziemnego 0OBWOD
(szereg probierczy 6a) PROBIERCZY OP1
TYPE OF TEST Earth fault off-load switching current test TEST CIRCUIT
(test duty 6a)
G WB ZZ D T PP DN OB
i
Wae e Nl SV er | =]
i3
R’;’DO Q Co ==t
- Ro 5 6
-
G Generator TJ 100
WB Wylgeznik bezpieczenstwa
Master breaker
Zz Zalacznik zwarciowy
Making switch
D Diawiki
Inductance
T Transformater
Transformer
DN Dzielnik napigcia
Voltage divider
PP Przekladnik pradowy

Current transformer
OB Obiekt badany
Tested object




Sprawozdanie

INSTYTUT ELEKTROTECHNIKI -
LABORATORIUM BADAWCZE APARATURY ROZDZIELCZEY #Badaf Nr
ELECTROTECHNICAL INSTITUTE Test Report No,
SWITCHGEAR AND CONTROLGEAR TESTING LABORATORY 6957/LAR/OS
Strona/Page 4/28
RODZAJ PROBY  Laczenie pradow ladowania kabli { linii OBWOD
napowietrznych w warunkach zwarcia doziemnego PROBIERCZY
(szereg probierczy 6b) Op2
TYPE OF TEST Cable charging switching current under earth fault TEST CIRCUIT
conditions (test duty 6b)

G WB ZZ D

Ny

T
WYY
m\q—»@_lfmp Lrv\r\ L

j}joo Q

PP DN

OB DN R C

~| el

G Generator TJ 100

WB Wylgeznik bezpieczefstwa
Master breaker

ZZ Zalgeznik zwarciowy
Making switch

D Dlawiki
Inductance

T Transformator
Transformer

DN Dzielnik napigcia
Voltage divider

PP Przekladnik pradowy
Current transformer

OB Obiekt badany

Tested object




INSTYTUT ELEKTROTECHNIKI Sprawozdanie

LABORATORIUM BADAWCZE APARATURY ROZDZIELCZEY zBadafi Nr .
ELECTROTECHNICAL INSTITUTE Test Report No.
SWITCHGEAR AND CONTROLGEAR TESTING LABORATORY 6957/LAR/OS
Strona/Page 5/28
TESTS RESULTS *
RODZAJ PROBY  Lgczenie pradu zwarcia doziemnego OBWOD
(szereg probierczy 6a) PROBIERCZY OP1
TYPE OF TEST Earth fault off-foad switching current test TEST CIRCUIT
(test duty 6a)
Typ napedu / Operating mechanism:
Typ: NMMD1 220V AC/DC
Art: SDLN 527601-F
Numer Napigcie Prad probierczy Is,
oscylogramu prohbiereze Test current Ls, Uwagi
Oscillogram Test voltage Remarks
no. kV) (A)
80719 24.0 55.0
80722 24.4 58.6
80723 24.4 58.5
80724 24.3 579
80725 24.5 58.8
80726 24.5 58.8
80727 24.3 57.6
80728 24.3 57.8
30729 24.2 57.6
80730 24.5 58.8
M
J

\ ,




INSTYTUT ELEKTROTECHNIKI

Sprawozdanie

LABORATORIUM BADAWCZE APARATURY ROZDZIELCZE] z Badafi Nr
ELECTROTECHNICAL INSTITUTE Test Report No.
SWITCHGEAR AND CONTROLGEAR TESTING LABORATORY 6957/LAR/0S
Strona/Page 6/28
RODZAJ PROBY  Laczenie pradéw ladowania kablj i linii OBWOD
napowietrznych w waruakach zwarcia FROBIERCZY
doziemnego (szereg probierezy 6b) 0OpP2
TYPE OF TEST Cable charging switching current under earth fault TEST CIRCUIT
conditions (test duty 6b)
Wartodci pradéw i napie€ sa podawane Kolejno dla fazy L1112
Cutrent and voltage values are given for L1 and 1.2
Typ napgdu / Operating mechanism:
Typ: NMMD1 220V AC/DC
Art: SDLN 527601-F
Numer Napigcie Prad probierczy I,
oscylegramu probiercze Test current Ig, Uwagi
Oscillogram Test voltage Remarks
no. (V) (A)
249 33.2
80704 24.6 ' 315
253 324
80709 247 32.9
253 324
80710 24.8 325
2477 31.7
80711 242 : 31.5
25.0 324
80712 24.7 32.3
24.6 32.1
80713 243 32.1
251 32.5
80714 24.8 33.1
24.5 323
80713 241 32.4
24.9 32.7
80717 24.7 325
25.0 323
80718 24.5 319
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SPRAWOZDANIE Nr / TEST REPORT No. 6957/LAR/S

ZAKELAD WIELKICH MOCY
HIGH POWER DEPARTMENT

INSTYTUT ELEKTROTECHNIKI ~ ELECTROTECHNICAL INSTITUTE
04-703 WARSZAWA; ul. M, Pozaryskiego 28
tel.ffax.: (0-22) 812 04 07;  tel.: (0-22) 81223 38; e-mail: nwr@iel.waw.pl
Certyfikat Akredytacii / Certificate Accreditation PCA Nr AB 074

SPRAWOZDANIE Z PROB W WARUNKACH ZWARCIA DOZIEMNEGO
TEST REPORT OF TESTS UNDER EARTH FAULT CONDITIONS

BADANY APARAT ROZLACZNIK
APPARATUS SWICH DISCONNECTOR
TYP Nr seryjny
DESIGNATION NAL 24-6 SerialNo, 146677205
Napiecie znamionowe Cuestotliwosé
Rated Voltage 24kV Rated Frequency 50 Hz
PRODUCENT ABB Sp. z 0.0.

ul. Bitwy Warszawskiej 1920 r. nr 18, 02-366 Warszawa

MANUFACTURER Oddzial w Przasnyszu, ul. Leszno 59, 06-300 Przasnysz
ZLECENIODAWCA

TESTED FOR ABB Sp. z 0.0.

DATA BADAN

DATE(S) OF TESTS 25.05.2005, 31.05.2005

WYKONAWCA Laboratorium Badaweze Aparatury Rozdzielczej

BADAN Switchgear and Controlgear Testing Laboratory

TESTED BY 04-703 Warszawa; ul. Pozaryskiego 28, Certyfikat Akredytacji PCA Nr AB 074

Przedmiot badan, wykonany zgodnie z dokumentacjg, rysunkami konstrukeyjnymi i fotografiami,
stanowiacymi zalgeznik do niniejszego sprawozdania, poddany zostal prébom zgodnie Z norma
The apparatus, constructed in accordance with the description, drawings and photographs incorporated in this
report has been subjected to the series of proving tests in accordance with
PN-EN 60265-1:2001

Niniejsze Sprawozdanie odnosi si¢ wylacznie do badanego obiektu.
Producent ponosi odpowiedzialno§é za kazdy egzemplarz wyrobu oznakowany identycznie jak wyréb
badany.
The Test Report applies only to the apparatus tested. The responsibility for conformity of any apparatus having
the same designator?«hi that tested rests with the Manufacturer.
2

Powielanie czesciowe dozwolope jest po uzyskaniu pisemnej zgody Laboratorium LAR, | !
This Test Report comprises 28 sheets in total.
Only integral reproduction of this TGSW itted without written permission from LAR Labagratory”
K

Sprawozdanie zawiera og(’);? 8 stron i moze by¢ powielane wylacznie w calodci.

ierownik Laboratorium / Head of Laboratory

Warszawa 07.06.2005
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PARAMETRY TECHNICZNE DEKLAROWANE PRZEZ, PRODUCENTA
IPOTWIERDZONE BADANIAMI
RATINGS ASSIGNED BY THE MANUFACTURER AND PROVED BY TESTS

Napigcie znamionowe 24 KV
Voltage

Prad wylaczeniowy zwarcia doziemnego 55 A
Earth fault current

Prad wylaczeniowy ladowania kabli i lini napowietrznych w
warunkach zwarcia doziemnego 315A
Cable charging switching current under earth fault conditions

Czestotliwosc¢ 50 Hz
Frequency

WYKAZ PRORB / SUMMARY OF TESTS

STRONA
PAGE

Laczenie pradu zwarcia doziemnego (szereg probierczy 6a) 5
Earth favlt off-load switching current test (test duty 6a)

L.aczenie pradéw ladowania kabli i linii napowietrznych w warunkach zwarcia
doziemnego (szereg probierczy 6b) 6
Cable charging switching current under earth fault conditions (test duty 6b)

PN-EN 60265-1:2001 Roziaczniki wysokonapicciowe.
Czg8¢ 1: Roztaczniki na napigcia znamionowe wyzsze niz 1 kV i nizsze niz 52 kV.

W badaniach uczestniczyl / The tests were observed by:

mgr inz. Tomasz Sinkiewicz ABB Sp.zo. 0.
Oddziat w Przasnyszu, ul. Leszno 59, 06-300 Przasnysz

Dokumenty identyfikacyjne / Identification of the apparatus

Wymiary obiektu s3 zgodne z dolaczonymi rysunkami wymiarowymi,
The apparatus is constructed in accordance with the drawings incorporated in this report.

Rysunek / Drawing: NHP 343070
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RODZAJ PROBY  Laczenie pradu zwarcia doziemnego 0BWOD
(szereg probierczy 6a) PROBIERCZY OP1
TYPE OF TEST Earth fault off-load switching current test TEST CIRCUIT
(test duty 6a)
G WB ZZ D T PP DN OB
i ]
i7
PP
' e 14
YT e NN D [ ;‘Y'Y\ . 1 m Rl s
C o i _L l

ZZ

DN

PP

OB

Generator TJ 100

Wylacznik bezpieczefnstwa

Master breaker

Zalgcznik zwarciowy

Making switch

Diawiki

Inductance

Transformator

Transformer

Dzieinik napiecia K
Voltage divider

Przekladnik pradowy

Current transfortmer

Obiekt badany /
Tested object
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RODZAJ PROBY Lgczenie pradéw ladowania kabli i linii OBWOD
napowietrznych w warunkach zwarcia doziemnego PROBIERCZY
(szereg probierczy 6b) OP2
TYPE OF TEST Cable charging switching current under earth fault TEST CIRCUIT
conditions (test duty 6b)

G WB Z7Z D T PP DN OB DN R C
700 Q Co o

. ST
-

G Generator T.J 100

WB Wylaeznik bezpieczenstwa
Master breaker

ZZ Zatgcznik zwarciowy
Making switch

D Dlawiki
Inductance

T Transformator
Transformer

DN Dzielnik napiecia
Voltage divider

PP Przekladnik pradowy

Current transformer
OB Obiekt badany
Tested object
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TESTS RESULTS
RODZAJ PROBY  Laczenie pradu zwarcia doziemnego OBWOD
(szereg probierczy 6a) PROBIERCZY OP1
TYPE OF TEST Earth fault off-load switching current test TEST CIRCUIT
(test duty 6a)
Typ napedu / Operating mechanism:
Typ: NMMD1 220V AC/DC
Art: 5DLN 527601-F
Numer Napigcie Prad probierczy Ig,
oscylogramu probiercze Test current Ig, Uwagi
Oscillogram Test voltage Remarks
no. (kV) (A)
30719 24.0 55.0
80722 244 58.6
80723 24.4 58.5
80724 24.3 57.9
BO7T25 24.5 58.8
80726 24.5 58.8
80727 243 57.6
80728 24.3 57.8
80729 24.2 57.6
80730 24.5 58.8
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RODZAJ PROBY  Laczenie pradéw ladowania kabli i linii OBWOD
napowietrznych w warunkach zwarcia PROBIERCZY
doziemnego (szereg probierczy 6b) Op2
TYPE OF TEST Cable charging switching current under earth fault TEST CIRCUIT
conditions (test duty 6b)
Wartoéci pradow i napigé sq podawane kolejno dla fazy L1 i L2
Current and voltage values are given for I,1 and L2,
Typ napedu / Operating mechanism:
Typ: NMMD1 220V AC/DC
Art: SDLN 527601-F
Numer Napiecie Prad probierczy Iy,
oscylogramu probiercze Test current I, Uwagi
Oscillogram Test voltage Remarks
no. kV) (A)
24.9 33.2
80704 24.6 31.5
253 324
80709 24.7 32.9
253 324
80710 24.8 325
247 31.7
80711 24,2 31.5
25.0 324
80712 24.7 323
: 246 32.1
80713 243 32.1
25.1 3235
80714 24.8 33.1
24.5 323
80715 24.1 324
249 32.7
80717 24.7 32.5
25.0 : 323
80718 24.5 31.9
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Kortslutningsiaboratorium  sHORT~CIRCUIT TESTING STATION
Postboks 108, 3701 SKIEN Stulengvegan, 3700 SKIEN Telegr. NEBB Tolex 21524 Teletax {03) 62 68 92 TIf, *{03) B 0338

REPORT OF PERFORMANCE No. 4,

APPARATUS: High voltage switeh-di{sconnecton

DESIGNATION: NAL 24 hU, 1250 A

MANUFACTURERA/S Noash Elehinish & Brown Boveri, Switchgean division
) Shien, Noaway

DATE(S) OF TESTS: 17.03.1987

RATING ASSIGNED BY THE MANUFACTURER

Rated shoat-time withstand curnent : 25 hAwms {n 2,0 sec,
Rated peak withstand cuarent 1 67 RApeah

THE TESTS HAVE BEEN MADE IN ACCORDANCEWITH  TEC 265 § 6.5.
Shoat-time withstand and peah withatand current teat,

The parformance of thg apperatus testad and tha obsarvations made during the tests have been recorded iIn the tablas
with tests sesults and osclliograms.

THE DOCUMENTS FORMING PART OF THIS REPORT ARE

Table with tost msults ~ Nos; 4

17

Oscitlogram Nos.:

Dewing Nosg

Disgram Nos.!
) Photagraph Nos.;
Copyright. Publication ot tepraduction of the contents of this report in eny other form than by a ca{ﬂ :fe/cqp'i/:' :z'aj"s?{e"lé

ie not allowed without our writien consent. { ‘

P /o 2RIER

\ o
& Oty B )
Ha ocHoBaHue 4n. 36a, an. 3 ot 30Tl1 Wme an. 36a. an. 3 ot 300

Teat Engincea v l...;b;l;!'r.:ry(;r;':;;; """""""""""" /’p{,‘d’l :




E Kortslutningslaboratorium

Report-No.: 47

Technical Data of Switching Device

Switching device:

Type: - NAL 24 hV, 1250 A - .
Manufacturer: A/S Nonah ERehtrish & Bnown Boveri,Switchgear div)
Serial-No.: Year of manufacture jgg7
Drawling-No,: See page 6 end 7
Rated voliage N ¥ B\
Rated lightning impulse withstand voltage to earth — kY
Rated frequency 50 Hx
Rated normal current —1250 A
Rated short-circult breaking current — kA
D. C. companent — %
Peak value of Transient Recovery Voltage . 1Y
Rate of rise of Transient Recovery Voitage [ 1Y/
Rated shori-circuit making current —e kA
Rated cperating sequence
Rated peak withstand cutrent —07 KA
Rated short-time withstand currant 2,05 ___ 25 . kA
Number of poles
Number of unils pet pole
Arc extinguishing medium
OCperating times ms
e (M8
Mechanism _tupe K

Reloase

Sheet-No.» 7

High voltage swilch-disconnectioa




E Kortslutningslaboratorium

Report-No.: 67 Sheat-No.: 3

Technical Data of Test Circuit

Test-no.: i
Number of phases Hest circuit) 3
Reec, No,: 117
Openating frequency Hz 50
Powar factor 0S8 Side < 0,1
® %

Transformer connection symbaol Dyn
Transformer star point Earthed
Short-circuit point lsolated
Circuit diagram Shest-No. 5

source side  ug/13 kVikg
TRV

load side fe kHz

F
U
v

Remarks!

The test-arnangement i4 in accordance with T1EC 1129
Thind-edition 1984, ng e 4 page 76,
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English translation of Norwegian document.

NEBB Type of report: Test report Journal no. 2354, Report no. 870009

Temperature-rise test NAL 24 kV 1250 A with test current I = 1250 A

QOccasion:
It is necessary to perform tests with the knifes painted red and without holes.

The requirement for the maximum temperature-rise is 65 K for the contact points of the
switch and 75 K for the terminals (IEC 694).

Conclusion:
The requirement was fulfilled, but with only a small margin, The highest temperature was
measured in the point of rotation of the knife with a temperature of 64.5 K.

Summary:
The test was performed with 2 parallel Cu bars 5 x 50 mm and fength 1 m. The temperatures
were measured at 25 different points as described on the attached drawing.
The following test equipment was usex:

IBM PPC Mod. 5155

HP 2421 A, Control unit.

OKI Microline 192, Printer,
To fulfil the requirement of +/~ 5 K as the maximum temperature difference from the
terminals to a point 1 m from the terminals, it was necessary {0 insulate the bus bars

thermally.

Test results:

See attached tables and curves. I
Skien, 24, February 1987 / Skien, 5. July 2000

St.Th. Pal Skryten

(Translation date)
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Temperature-rise [K]

Measuring point

A=l =R - Y ¥ T - ST N e

I
i2
13
14
15
16
17
18

19
20
21
22
23
24
25

TIK}

60.4
64.5
58.9
578
62.5
61.3
57.1
58.8
63.9

58.6
62.4
61.0
62.1
58.5
56.6
28.0
61.7
58.7

62.6

64,0

59.8
57.8
61.8
64.3
584

24.0

Requirement [K]

75
65
65

65
65
75

75
65
63

65
65
75

75
65
65

65
65
75

Description

Terminal

Rotating point

Knife, rotating point
Knife, middle point
Knife, opening side
Contact block

Terminal

Contact block / Material
Bus bar] m from terminal

Bus bar] m from terminal
Contact block / Material
Terminal

Rotating point

Khnife, rotating point
Knife, middle point
Knife, opening side
Contact block

Terminal

Terminal

Rotating point
Knife, rotating point
Knife, middle point
Knife, opening side
Contact block
Terminal

Ambient air temperature

Annex no. }

Phase

L1
L1
L1
L1
L1
L1
L1
Ll
L1

L2
L2
L2
L2
L2
L2
L2
L2
L2

L3
L3
L3
L3
L3
L3
L3
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‘Channal 14
Chanmel 14
Channel 15
Channel (&
Channal 17

Channe!l 19
Channsl 20
Channel 21
Channel 22
Channel 23
Charmel 24
Charnnel 25

Wik GROUP # & #3rdsuaueuns

Chanrnel 18

Bl. 9/%02
58, 24572
56, 60539
58, 12812
61.78134
8. 86939
62. 3541

&3, 66201
29. 44986
97, 37042
61. 45829
64. 4966
H8. 31322

DEB
DEG
DEG
DES
DEG
DES
DE@
DEG
DER
DEG
DEG
DEG
DEB

TEMP RISE TEST NEBP 8SKIEN
. BCAN # 29 20146136 o 08/01/87

' CHANNEL READINGS»

Charnnel
Charnel
Channe ]
Channel
Charmnel
Channal
Chanrial
Chanrnel
Charmel
Ehannel
Chanrel 10
Channal 1)
Charnel 12
Charmel 13
Ehanrml 14
Chamnel 15
Chamel 16
Channel 17

UBNOAP GRS

‘Channel 18 -

Ehanmmel 19
Charmel 20
Channel &2}
Chamel 22
Channal 23
s Lhannel 24

Channal 2%

IX? 1250 IP?Y 15008.C7? 3 201473129
HEEREER R GROUP & 1 w¥sHuasstates

23, 94623
60Q. 38636
64. 44888
58. 88089
57. 8893
6&. 53505
61.27605
57. 08744
58.81789
£3. 92536
od. 62422
62, 3751
61.04355
62. 05031
58. 45494
S56. 593656
58, 01972
6l.67293

- 58. 73694 - -

62, 58484
63.98383
59. 80122
57. 8423

61.78577
64. 25637

98, 39839

DEG
DEG
DEG
DEO
DEB
DEG
DEB
DE#
DEG
DER
DEG
DED
DEG
DEG
DEG
DEG
DEG
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Scandinavian.Association for Testing Switchgear

¢/o EFl~ The Narwegian Reseacch Instiuta of Erecingity Supply
_Sem Smfandsv, 11 7034 Trongheim=NTH NORWAY

Tel. {07)597200 Telex 65513 alin

REPORT OF PERFORMANCE No. 96-B04

High-voltage switch disconnector with integrated

APPARATUS: earthing switch and high-voltage switch-fuse combination
DESIGNATION: NALE 24 and NALF 24 '
MANUFACTURER: ABB Distribusjon AS, Skian, Norway

DATE(S) OF TESTS: 3. to 6., of November 1997

RATINGS ASSIGNED 8Y THE MANUFACTURER

Rated 1 min. power-frequency withstand voltage; (rms valua):
530 kV to earth, between poles and across open switching device
60 kV across isolating distance

Rated lightning impulse withstand voltage; (peak value):

125 kV to earth, between poles and across open switching device
145 kV across isolating distance

THE TESTS HAVE BEEN MADE (N ACCORDANCE WITH
See page no. 5.

The perfarmance of the apparatus tesied and the absarvaticns mada dufing Lha lests have been racorded In
the'tables with test resulls and osclilograms.

THE DOCUMENTS FORMING PART OF THIS REPORT ARS

Table with test regults  Mas.: Page Ne.: 7 to 14
Oscillogram Nos.! Page No.; 20
" Deawing Nos.t Page No.: 15 to 19
Diagienns Nos.:
Phatograph Mos.:
Cepyright: Publication or reproductian ¢f the eaments of this repart in any other form than by a carnplate copy 1o

the lefier, is not ailowed withoul our wrilten cansenl,

Skien, 4. of January 1996
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1. Preface

The tests were wilnessed by SATS observer, Mr. Are Nesse, EFt (Norwegian Electric
Power Research Institute).

Parts of the tests were also witnessed by:
Mr. Sten Thygesen, ABB Distribusjon, Skien, Norway

The tests have bheen performed at ABB Distribusjon AS, Electrotechnical and Mechanical
Laboratory, Skien, Norway.

@ 2. Test objects

- High-voltage switch disconnector type NAL 24,
- High-voitage earthing switch type E 24.
- High-voltage switch-fuse combination type NALF 24,

The high-voltage earthing switch type 24 was mounted on the Tower side,

(hinge side), of the high-voltage switch type NAL 24, The high-voltage earthing switch Is
then an integrated part of the high-voltage switch and in this combination called NALE 24.
The test objects were manufactured by ABB Distribusjon AS, Skien, Norway,

All fuses used during tests were manufactured by ABB Distribusjon AS, Skien, Norway.
3. Conclusion

The test objects passed the lighting impulse withstand voltage and the power-
frequency withstand voltage tests successfully according to IEC Publication
265-1 (1983), IEC Publication 420 (1880-11), IEC Publication 60-1 (19838-11)
and IEC Publication 694 (1980).

File: RARAPITEXTN4-D 4 DOC
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4. Dielectric tests

4.1 Test objects

- High-voltage switch disconnector (with earthing switch) type NALE 24, with type
K-mechanism, serial no. 238222,

. High-voitage switch-fuse combination type NALF 24, equipped with fuses type CEF
24 kV, 40 A, serial no. 238221,

4.2 Lightning impuise withstand vollage tests

4.2.1 Publicalion

EC Publication 265-1, Second edition 1883, IEC Publication 420, Second edition 1990-11,
D IEC Publication 80-1, Second edition 1988-11 and IEC Publication 694, First edition 1980,
§ 6.1.6. Lightning impulse voltage tests.

4.2.2 Test procedure

15 consecutive lightning impulses with both polarities applied on each configuration from 1
to 9, on all phases In succession,

Configuration no. Is equal to test condition no. as given in table VI,

IEC Publication 694 (1980).

4.2.3 Technical data of lest equipment
Lightning impulse generator;

Voltage range: 0 - 400 kV
Max energy: 10 kJ

Wave form: 1,2/50 10-8 s,
4.2 4 Test result

The number of disruptive discharges gh sel

;@storing insulation did nol excees twa for
each series of 16 Impulses and no digruptive flischarges on non-self-restoring insulation
oceured.

The test voltage was 125 kV to earth, between poles and across open switching device
and KV across isolating distance.

F<or d jl\e Hest results, ref. to page no, 7, 8, 8 and 11, 12 and 13.

Fite: RARAPPTEXTSG6-B04.D0C
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° Report No.: 96-B04
4.3 Power frequency voltage tests
4.3.1 Publication
IEC Publication 265-1, S8econd edition 1983, IEC Publication 420, Second edition 1990-11,
IEC Publication 80-1, Second edition 1989-11 and IEC Publication 694, First edition 1980,
§ 6.1.7. Power frequency voltage withstand tests. ’
4.3.2 Test procedure
Voltage applied on each configuration from 1 to 9, on all phases in succession,
Configuration no. is equal to test condition no. as given in table Viil,
IEC Publication 894 (1980),
e Duration of each test was 1 minute.
4.3.3 Technical data of test equipment
Power frequency transformer, single phasé:
Voltage range: 0- 60 kV, 50 Hz
Qutput short-time: 50 kKVA
Short-circuit current, load side: 1A
4.3.4 Test result

No disruptive discharges occurred, on the test.

The test voltage was 50 kV to earth, between poles and across open switching device, and
60 kV across the isolating distance.

Q For detailed test resuits, ref, to page no. 10 and 14.

File: RARAPPTEXT26.004.00C
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Scandinavian Association for Testing Switchgear

/o EFi = The Norwegian Research institute of Electncity Supply
Sem Swmlandsv, 11 7034 Tréndheim=NTH MOHWAY

Teh {G71597200 Telex 551 elin

REPORT OF PERFORMANCE No. 95-B04

APPARATUS: High-voltage switch disconnector
DESIGNATION: NAL 24

MANUFACTURER; ABB Distribusjon AS, Skien, Norway
DATE(S) OF TESTS: 1. to 8. of June 1965

RATINGS ASSIGNED BY THE MANUFACTURER

S5ee page no. 3 and 4

THE TESTS HAYE BEEN MADE IN ACCORDANGEWITH IEC Publication 265-1,5econd edition
1983, § 6.101. Making and breaking tests, test duty no. 1 to 4.

The gerfcrmance of the apparatus tested and the observations made during the lests have baen racorded ia
the 1ables with test resulls and osellegrams,

THE DOCUMENTS FORMING PART OF THIS REPORT ARE

Table with test rasulls  Nos,! Page No.: 15 to 22
Qaclagam ’ Mos.: Page No.: 23 to 65
Drawing Nas.: Page No.: 9 to 11
Dhagim Nos.: Page No.,: 13 and 14
Phaolagraph Nos.: Page No.: 66
Copyright: Publicalion of reproduction of the contents of this report m any other farm than by a compléle copy lo

ihe leitar, is nol aliowed without our writton consent,

Skien, 12, of December 199
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Report No..  95-804 PageNo; 3

Technical Data of Switching Device assigned by the manufacturer

Switching dzvice: High-voliage switch disconnactor

Type: NAL 24 (Parl of NALE 24)
Serial No.: N 267232
Drawing No.! NHP 343378 and NHP 303722 Year of marufacture; 1985
Rated valiage: 24 kV
Rated lightning impulse withst, volt, to¢arth: 125 kV
Rated frequency: 50 Hz
Raled normal current: 830 A
Rated shart circult breaking current: MNIA kA
D, C, component: N/A %a
Peak value of Transient Recovery Vollage: 41 kV
Rate of rise of Transient Recovary Voltage: 0.47 kVius
Raled short circuit making current: 50 kA
Rated operating sequence: 2xC
Rated peak withstand current: 50 kA
Rated short time withstand currens: 20520 1) kA
Number of poles: 3
Number of units per pole: 1
Aré extinguishing medium: Alr
Mechanism: 2)
Release: g None /\

Remarky: \

1) 16 kA with a duration of 3.0 sec.
2) Independant manually spring operated mechanism typs K.

P. 0. Box 108, Sentium, 3701 SKIEN | Stulenvegen 71, 3721 SKIEN, Norway - Tel.1+47 05530038 . Fax.: +47 35390613
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SATS Scandinavian Association for Tasting Switchgear

Report No.: 85-B04 Page No: 4

Technical Data of Switching Device assigned by the manufacturer

Switching device: High-voltage earthing switch

Type: E 24 (Part of NALE 24)

Serial No.: N 287232 ‘

Drawing No.: NHP 343602 Year of manufacture: 1995
Rated voliage: 24 kY
Rated lightring impulse withst, volt. 10 carth; 125 KV
Rated frequency: 50 Hz
Rated normal current; N/A A
Raled short circult breaking cuerent; N/A KA

D.C. component: N/A %
Peak value of Transient Recovery Voliage: N/A kv
Rate of rise of Transient Recovery Voltage: N/A kVlus
Rated short circuit making current: 50 kA
Rated operating saquence: 2x 0
Rated peak withstand cwrrent: 50 1) kA
Rated short rime wishstand curreni: 2820 2)3) kA
Number of poles: 3
Number of units per pole: 1
Arc extinguishitg mediam; N/A
Mechanism; 4)
Release: . N/A
Remarks:

1) 40 kA when fed through the switch disconnector

2) 18 kA with & duration of 3,0 sec,

3) 20 kA Is not valid when fed through the switch disconnector.
4) Independent manually spring operated,

F. O, Box 108, Senirum, 3701 SKIEK | Stulanvegen 71, 3721 SKIEN, Norway - Tel:!+47 35530338 - Fax.: +47 35560815
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1. Preface

The tests were witnessed by SATS observer, Mr. Arne Nesse, EFI (Norwegian
Electric Power Research Institute),

Parts of the tests were also witnessed by:

Mr. Sten Thygesen, ABB Distribusjon AS, Skien, Norway

The tests have been performed at NEF| High Power Laboratory, Skien, Norway.
The scale of the drawings is changed by the test laboratory,

2. Test object
The test cbject was a high-voltage switch disconnector type NAL 24,

A high-voltage earthing switch type E 24 was mounted on the lower side,
(hinge side), of the high-voltage switch type NAL 24. The high-voltage earthing
switch iz than on Intagretad nart of 152 Bigh-voltago switch arot i this anmhins ' -

called NALE 24,

The test object was manufactured by ABB Distribusjon AS, Skien, Norway and
marked with serial no. N 267232,

3. Publication

IEC Publication 265-1, Second edition 1983, § 6.101. Making and breaking tests,
test duty no. 1 to 4,

4. Test procedure

The high-voltage switch disconnector type NAL 24 was freely mounted on a stee!
rack in vertical position. See photo on page no. 86. The spring operated mechanism
was remotely operaled by means of a pneumatic device,

The connections were made by means of XLPE 25 mm? Cu high-voltage cables.
Half of the operations were carried out with the supply clrcuit connected to the _
upper terminals and the other half of the operations were carried out with the supply
circult connected to the lower terminals for each test duty.

P. O. Box 108, Santrum, 3701 SKIEN | Stulenvegen 71, 3721 SKIEN, Norway - Tel.: +47 35500338 - Fax.: +47 35590615
Filo: RARAFPTEXT @S- BOMDOC
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The trace marked «move» on the oscillograms was recorded from a potmeter
connected to the rotating centre bolt of the main contact knite In phase R of the
switch, The trace was used to controf the condition of the switch during the tests,
and to determine the contact separation In order to calculate the arcing times.

Prior to the tests the prospective transient recovery voltage was measured
according to IEC Pub!ication.265-1, § 6.101.8, rec. no. 18871, page no. 23.
See technical data of the test circuits on page no, 12.

4.1 No load tests

The close- and opening speeds were caiculated from no load tests, rec, no. 34274
and 34275,

4.2 Resistance measurement

The resistance between the terminals of the switch disconnector In each phase was
measured with 100 A DC,

4.3 Test duty no. 1

110 closing/opening operations, rec.no. 34276 to 34385, were performed wit (
rated current of 630 A. f/

4.4, Test duty no. 2.

K4

the rated mainly active load breaking current.

4.6 Test duty no, 4.

20 closing/opening operations, r5c.no, 34406 to 34425, were carried out Wit th
rated line and cable charging breaking cutrent of 45 A, :

B, O, Box 108, Semtrum, 3701 SKIEN | Stulenvegen 71, 3721 SKIEN, Norway - Tel.: +47 35580038 - Fax.; 747 35500615
File: RARAPPTEXTYS. BOL.DOC
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4.7 No load tests

The close- and opening speeds were calculated from no load tests, rec.no.34426
and 34427.

4.8 Resistance measurement
The resistance between the terminals of the switch disconnector in each phase was

measured with 100 A DC.

All the tests during test duty 1 - 4 were carried out on the same apparatus without
maintaince with a rated voltage of 24 kV.

5. Test result

The test object passad the tests successfully and fulfilied the requirements in
|EC Publication 265-1 for the test duties no.1, 2 and 3,

The test object in test duty no. 4 fulfilled the requirements in IEC Publication 56,
table IX, column A {unloaded lines and cables) as the overvoltages to earth
produced during the breaking operations were lower than 74 kV,

The overvoltages produced during the breaking operations are listed in a table on
page no. 22,

After the tests the contacts were visually inspected and found to be in good
condition.

P, 0. Box 108, Santrum, 3701 SKIEN | Stulenvegea 71,3724 SKIEN, Morway - Tel. +47 35560338 - Fax.: +47 36590615
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SATS Scandinavian Association for Testing Switchgear

Report No.:  85-B04 Page No.. 12
Technical Data of Test Circuit
Test Number 1-110 111 -130 131 - 150
Record Number 34276-34385] 34386-34405134406-34425
Number of phases (test circuit) 3 3 3
Operating frequency (Hz) 80 50 50
Power factor source side 0.1 0.1 0.1
Power factor load side 0.7 0.7 0.067 1)
Load before test object (% of total) 20 2} 2)
Transformer connection symboi Dyn Dyn Oyn
Transformer star point Earthed Earthed Earthed
Short circuit point Isolated Isoiated lsolated
To Denee 0 Uona D8 | 44/88.6 44/86.6 44/88.8
TRV Load side Uc/td (kV/uS)
Res. frequency load side {kHz)
Darnping factor , (i
Circutt diagram (Page No.) 13 13 14
Transformer ratio 17/24 kV 17424 kY 17124 kV
Test duty no.! 1-2 3 4

Remarka:

1} Capacitive joad
2) Tha same supply clrcultas for TD 1 - 2,

TEGHCAT

P. Q. Box 108, Santrum, 3701 SKIEN | Stulenvegen 71, 3721 SKIEN, Nomvay - Tel;+47 35590338 . Fax.: +47 35550615
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Make / Break test, IEC 265-1, Test duty 4
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Switching overvoltages to earth - Breaking operation
IEC 265-1 TD4

Rec.no. Ursupply |Urload |Ussupply |Us load Ut supply | Ut load
34406 <20 30.6 323 <20 37.2 52.5
34407 224 22.4 26.8 27.4 <20 27.9
34408 35.6 45.4 <20 29.5 24.6 30.6

@ | 34409 <20 25.2 <20 29.5 <20 <20
34410 26.3 23,7 21.9 53.6 21.9 29.0
34411 <20 30.1 <20 <20 <20 26.3
34412 21.9 21.3 26.8 27.4 <20 28.5
34413 274 27.4 <20 29.0 235 22.4
34414 <20 29.3 <20 <20 <20 252
34415 21.9 22.4 26.8 274 <20 28.4
34416 <20 30.1 <20 <20 <20 257
34417 21.9 21.3 26.8 27.4 <20 29.0

@ 34418 <20 #29.0 <20 <20 <20 25.2
34419 <20 29.5 30.6 <20 36.6 47.6
34420 <20 25.7 <20 29.5 <20 < 20
34421 24,1 24.6 284 51.4 <20 29,0
34422 <20 25.2 <20 29.5 <20 <20
34423 <20 29.5 <20 <20 <20 25.7
34424 <20 24,6 <20 29.0 <20 <20
34425 <20 29.0 31.2 <20 38.3 49.2

P. O. Box 108, Sentrum, 3701 SKIEN | Stwlenvegen 71, 3721 SKIEN, Norway - Tel.; +47 35580338 - Fax,: +47 35590615
Fite: RARATFTEXT 95-B041.00C
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NORSK
AKKREDITERING

ACCREDITATION DOCUMENT
Accreditation no PROD 016

SINTEF Energi AS, SATS Certification

Sem Salands vei 11
7465 Trondheim

The accreditation includes certification of products within
the scope specified on the following page(s) in this document.

Accreditation in accordance with NS-EN ISO/IEC 17065 (2012) is granted
with the reference to Parlamentary Proposition no. 106 (1989/90) and Norwegian
's statues laid down in Royal Decree of 7 october 1993, The accreditation was
initially granted 05.11.2004.

Acgr

The accreditation requires regiilar surveillance, and is valid until 27.10.2019. /

organisation fulfils the fequirements for accreditation within the scope.

The decision of accreditatio‘z;nade orwegian Accreditation implies that the
The certification body ifSelf is resppnsible for certifications performed.

NORWEGIAN ACCREDITATION

Ha ocHoBaHwue 4n. 36a, an. 3 ot 30T
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n Accreditation document

Q Accreditation no. PROD 016
HOABK

AOTENTERNG Scope of acereditation

( 5\“

Y
SPiage:'Z of 2

The administrative/geographic unit:

SINTEF Energy AS

Sem S=zlands vei 11
7465 Trondheim

is accredited for certification of the following products:

Products/ Area of competence f description
Normative doc,

Sert system
ISO Guide 67

Remarks

STL General Guide  High voltage electrical power transmission and
distribution equipment

QA SATS-011 Cerlification Procedure for
Type Test Cerificates and Reparts of
Performance

QA SATS-030 Type Conformity
Certification Procedure

o

Ha ocHoBaHue un. 36a, an. 3 ot 30Tl ;
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Date
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Norwegian Accreditation Tl







S@:’wis www PCALEOV. pl uzywa p%ikow cogkaes. Brak zmlany ustawnen przegladarki
0Znacza zgcsd@ na Ich uzycie. - :

Laboratorié badxawcze-

RN

PEEE . . Dziedziny badai:
: ?@gﬂ; é'iﬂf_ﬂ"; - _ "« Badania elektrycine i elektroniczne (E)

o Badania kompatybilnoéci elektromagnetycznej '
(EMC} (F)

s Badania ogniowe {H)

e Badama mechamczne badama metalograﬁczne

0

e Badapia wiasciwogci fizycznych (N)

Akredytacja: AB 007 o

~Data Wazno&c certyfilati: 15°04-2019 e
¢ Obiekty:

. Akredytacja od: 31-12-1993 bieldy

o Whyroby i wyposazenie elektryczne,
Dane organizacji: : - ‘ telekomunikacyjne i elektroniczne

Instytut Elektrotechniki
ol Péiaryskiego‘_ 28: 04-703 Warszawa

‘Dane lahoratorium:

Laboratorium Badawcze

ul, Narwicka 1; 80-557 Gdaisk

Kontakt;
| Telefon:‘ 58 343-1‘2-9717 wew.: brak
Komérka: brak
Fax: 58 343-12-95
Email: laboratorium@iel.gda.pl

www: laboratorium.iel.gda.p!

Zakres akredytacji:
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Quality : NEFI — High Power Laboratory Page 1 of 1

) E High Power Laboratory

~
Quality
NEFI High Power Laboratory is accredited by Norwegian Accreditation
(http://www.akkreditert.no/enfakkrediterte-
organisasjoner/akkrediteringsomfang/?Akkld=119) according to NS-EN
ISO/IEC 17025.
The scope of accreditation is P05 Electrical testing in accordance with the
specifications in the Accreditation Document for TEST 040.
The different parts of the quality system is described in the quality-manual for
NEFI| High Power Laboratory.
The measurement system is calibrated by external calibration laboratories with
traceability to International standards.
Uncertainty of measurement is calculated in accordance with publication
EA-4/02.
The accreditation requires regular surveillance.
This guarantees the optimal quality of the laboratory including strict regulations
for integrity issues and procedures for calibration and traceability of
measurgments.
Check out our client referen e;r'list: Reference list1 — NEF! (002)
(https://nefilab.com/wp-co ent/uploads/2018/11/Reference-list1-NEFi-
002-3.pdf)

NORSK
AKKREDITERING (httry: /www. akkreditert. no/en/akkrediterte-

QATS

Skien, Norway
(https:l/www.googie,no/mapslptace!NEF|+Laborator’|um!data=!

https://nefilab.com/quality/ 21.02.2019
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NORSK
AKKREDITERING

ACCREDITATION DOCUMENT

ABB Laboratories, Skien, ABR AS, NEFI High Power Laboratory
Stulenvegen 71
N-3721 SKIEN
Norway

The scope of accreditation is in accordance with the specifications on the following pages in this
document.

The accreditation was initially granted 10.07.1995. The accreditation is given according to "Law
on the free exchange of goods in the Furopean Economic Area” of 14,04.2013.
The opganisation complies with the requirements in NS-EN ISO/EC 17025 (2003)

. The acereditation requires regulaySurveillance, and is valid until 01 {3.2017.
The decision of accreditation made by Morwegian Accreditation irplies that the organisation 4

has been found to fulfi] the refquirements for accreditation within the scope.
The organisation itself is respofsible for the results of performed measurements,

NORWEGIAN ACCREDITATION

li"

s }}

Pt}
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Page 2 of 4
Accreditation document
Acereditation no, TEST 040

AKKREMHTERIND

Administrative/geographical unit:
NEFL High Power Laboratory

Stulenvegen 71
N-3721 SKIEN; Norway

Permanent facility

PG5 Eleetrical testing

Object Parameter Reference standard  Tdentity of internal Cominents
riethod

Electricat eguipment  Curent-measurement  Internal method NEFI Dok, 8-21

RMS: 1A - 100kA
Peak: 2,5A - 300 kA

Electricnl equipment

Voltage niensurenient
AC: 10V-100kV peak
DC; 10V-100kV

Internal method

NEFI Dok, 8-22

High-voitages fuses:  Breaking lests IEC 60282-1 NEF[ Dok, 8-61 § 6.6
Currenl himiting fuscs
Low-voliage General riles for IEC IBC 009471 NEFI Dok, 8-62
swiichgear and 68947 scries. See IEC
controlgear: 60947-3 for testing
Generaf rules parameiers,
Low-voltage Testing of diclectric 150 660473 NEF1 Dok, 8-63 833.2,
switchgear and propestics. 8.3.3.3,
conlroigear; Making and treaking 8.3.3.4,
Switches, capacities 83.3.5.
disconaeetors, swileh-  Dicleetric verification. 8.3.4.1,
disconaeciors an L.eakage current. 8.3.5.1,
fuse-combifiaan units Operaticnal 8352,
= /f;- performance st 8.3.6.2
P Short-time withstand

carrent test.

Short-cireuii making

capacily lest.

luse protected short- /\

cireuit withstand. ; /’
Low-voltage Clenerat rules T BC JEC 61439-1 NEF] Dok, 8-64 £10.9.2,
swilchgear and 61439 series, £10.11,5.3,
controlgear assemblies: Power-frequeney §10.11.5.6
General rules withstand volfage,

Testing of main

vireuit,
Testing of the
prolective elreuit

Low-voltage
switehgear and
conirolgenr assemblies;
Power switchgear and
controlgear asseinblics

See IEC 614341 for
testing parameless,

[EC 614392

NEFI Dok. 8-65

- 16.01.2013

Date

Ha ocHoBaHwue 4n. 36a, an. 3 ot 30r1
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Accieditation document

Accreditation no. TEST 040

Administrative/geographical unit:
NEF! High Power Laboratory

Stulenvegen 71
N-3721 SKIEN; Norway

Permanent facility

Fl5 Electrical testing

Object Parameter Reference standard  Identity of internal  Comments
mgthod

High-volinge Common IEC 62271-1 NEF] Dok. 8-67 §6.2.6.1
switchgear and specttcations for IEC 86.2,11
eonlrolgear: 61271 serigs. §6.4
Common Power-{requency $6.6
specifications vollage tests.

Voltage test as

condition

check,

Measuring of the

resistance of circuits.

Short-time withstand

currenl and peak

withstand current tests.
High-voltage Dielectric tests. [EC 62271-100 MEFE Dok. 8-68 §6.2
switchgear and (See EC 52271-1 for 864
controlgearn testing $6.6
High-voltage parameters),
alternating-cusrent Measusentent of the
circuitzhreakar resistance of the main

cirouil. Short-time

Fihstand current and

peak withstand current

tests,
High-voliage Dicleetric tests, IEC 62271-102 NEFE Dok, 8-60 §6.2
switchgear and (See [EC 62271-1 for §6.4
cOnkrolgear testing parameters), §6.6
Alternating surrent Measuring of'the 2 §6,101
disconmeciors it registance of circuits,
earhing switches Short4ime withstand

current and peak ’

withstand current tesls.

Tests to prove the

short-cifeuit making

pesformance of

cartliing switches.

(Limiled 1o 230 MVA)
High-vollage Diglectric w@sis, IEC &2271-103 NEF! Dok. 8-70 §6.2
switchgear and (Seg IEC 62271-1 for §6.4,
controlgear: festing parameters). §6.6.
Switches for rated Measurement of the $6.101

voltages shove { kV resigtance of eirenits

up to and including 52 Short- time withstand

HaY current and peak
withstand clirrent tests
Muolcing and breaking
tesls,

16.01.2015
Date .

Ha ocHoBaHue un. 36a, an. 3 ot 30Tl
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Accreditation document
Aceveditation no, TEST 040

HORSH
AKHREDITERING

Administrative/gecgraphical unit:
NEFI High Power Laboratory

Stulenvegen 71
N.3721 SKIEN; Norway

Permanani facility

Pos Electrical testing

Object Parameier Reference standard  ldentity of internat Comments
method

[High-voltage Dielectric lests. IEC 62371-105 NEF1 Dok. 8-71 §6.2

switchgear and (See IRC 622711 for §6.4.

cosstrolgear: testing parameiers), £6.101,

Highwvoltage Measureiment of the 86,104

aliernating current resistance of circuits,

switch-fuse Making and breaking

combinations for raied  tests.

voltages above HV Thermal test with fong
and ugs to and prenreing Hime of fuse
including 52kV

High-voltage

Dicleclric tests. IEC 62271-200 NEFI Dok. 8-72 §6.2

swilchgear and (See IEC 62271-1 for §6.4,

controlgear: testng pasameters), $6.0,
AC metal-gnclosed  Measuring of the §6.101,

switchgear aed resistance of cireuits. §6.106

controlgear forrated  Short-time withstand
voltage above § KV current and peak

and up lo and withsland corrent tests.
incinding 52 KV Verification of

waking and breaking
capacities

Internal areing test

Metliod fur veriy the
internal arc

classification

)

High-vollage
switchgear and
coftrolgear;
jigh-vollage { low-
voltage prefabricaed
substations

Shorl-time withstand

curent and peak

NEFI Dok 8-73 §6.6

e 6217 2]
, $6,102

/

withstand current wesis.

Internal arcing test
Annex AAL
Tmternal arc fault -
Meified to verify the
internal are
classification (1AC)

16.061.2015

Date

Ha ocHoBaHwue 4n. 36a, an. 3 ot 30r1
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NORSK
AKKREDITERING

FENTREN TR T A T TS A VT TR AT BRIV
ACCREDTTATION DOCUMENT
Aecereditation no PRGID 016
SINTEF Eanergt AS, SATS Certification

Sem Seelands vel 11
7468 Trondheing

‘I'he accreditation includes certification of products within
the scope specified on the following page(s) in this document.

Accreditation in accordance with NS-EN ISOAEC 17065 (2012} is granted
tie refererce to Parlementary Propositon po. 106 (1989/90) and Norweg:an
Accredil s statues laid down in Reyal Decree of 7 october 1993. The acereditation wos
iy initially granted 05.11.2004,

The accreditation requires regutar surveillance, and is valid until 27.10.2019.

The decision of sccreditation made by Morwegian Accreditation implics that the
organisation fulfils the requirernents for accreditation within the scope.
The certification body itself is pesponsible for certifications performed.

NORWEGIAN ACCREDITATION

|

Ha ocHoBaHwue 4n. 36a, an. 3 ot 30r1
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ek

% Accreditation document

E&t_ﬂj Acereditation ne, PROD 016
e Seape of seereditation

The sdministrative/geographic unit

SINTEF Energy AS

Sem Swinnds vel 1
7465 Trondhelm

Is accrediled for coriification of the following products,

Draguste Abon T poinpenee f asesrinton Hizmaoas
apingtive dao

STL Genaral Guide  ShortClmuit Tasting Lisison Genertel Gulde A SATS 011 Type Test Certification
Pracadure, QA SATS 020 Type
Contormity Cerlfication Precadure.
Accreditation seope: Version 7 of the
§TL-Guide regarding pe Tarming reporis
and centificates listed In oeragraph &,

The sccreditation i Hinited to product certification of high voltege electrical franmission and distnbution powet gauipment.
SATS Cetication is a member of STL {Shart-Glreuit Testing Liagan)

" )
Ha ocHoBaHue un. 36a, an. 3 ot 30Tl







4002 Mnosaue, 6yn. “Fleulepcko woce” Ne 201, Tes,

E032 241 415, Ten.tdakc: (032) 241 414, e-mail: offlce@intercomplex.bg
1113 Codpumn, yr. “Akag. . Bonves® Ne 20, Ten. (0

Y971 70 41, daxc: (02) 971 74 41, e-maill: office.sf@intercomplex.bg

Mpsnoxkenue TC 16
KbM TexHHYeCcKu creumuduraLiii
or npoueAypa PPD 18-118

AEKAAPALIAA
3a AOCTaBKa Ha pe3epBHHU YacTH

Aonynoanucanuar Exusaap lapaGes YsyHwsaH, B KauecTBOTO MW Ha yYnpasuTeA Ha
MHTEPKOMITAEKC 00A, cube ceaanuiie v appec Ha ynpasaenue: rp. flaosaus Gya. leliepcio woce
201, snucaHo B ThPrOBCKUR PerncTbp Kbm AreHuusTa no Brucsanuata ¢ EMK 115096057, sus
Bpb3Ka ¢ o6sipeHata ot YE3 PA3MPEAEAEHHE BBATAPHA AA. npoueaypa OT BuAG ,A0TOBAPAHE
fe3 npeABapUTEAHa NoKaHa 3a yuacTue®, 3a CKAIoUBaHe Ha PaMKOBO CopasyMeHWe ¢ NPeAMET:
AocTaBKa Ha TPUNOAIOCHM TOBAPOBH NPEKbCBAYH 3a MOHTUPaHe Ha 3aKpyTo®, peg. Ne 18-118

AEKAAPUPAM:

1. MpowussoautennT, ,ABB” - Moawa, rapaHtupa, ye Lie OCUrypsasa pe3epeBHu 4Yacti 3a
TOBAPOBUTE NPEKBCBAUYK, CIAACHO MPUACKEHUA CNUCBK 38 NeproA He NO-MaAkK oT 20
TOAUHH.

2. MNpapA HacToAllaTa AeknapauWsi Ha OCHOBaHMe MPepoCTABeHUTE MU ACKYMEHTH OT
npoussoanuTean - ,ABB” ~ Moalla, NPUAKEeHH KbM HacToALLaTa AOKYMEHTaLKS.

WaBecTHO MU €, Ue NpH AeKrapupaHe Ha HeBepPHU AaHHH, Hoca/HaKmaTe,{\\Ha OTrOROpHOCT
A BEE A e
no ya. 313 o1 HK. e »

e
A

Ha ocHoBaHue 4n. 36a, an. 3 ot 30Tl

08.03.2019 roaMHa
e
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flpeBoA OT aHIAMACKY

ABB (noro)

Aexnapauus Ha fPor3BOAUTEA
Aata: 12.02.2019
Ao ABBb bbarapus
éyn. Xpucrodop Koaynmb Ne 8, er. 3

Hue, ABB Sp. z. 0. 0., Pa3nNOAGKEHH Ha YA. 3eraHcKa Ne 4, 04-713 Bapwaga, NpoOU3BOAUTEA
Ha TOBapoBM NpekbeBauw 3a sbTpellen moHTax Tun NAL(F), ¢ HacTosoTo AeKhapupame

AOCTABKaTa Ha PE3epBHU 4acTh 3a nepuop ot 20 ropuHu,

Adam Durski Artur Cwalina
Noanuc: He ce yeTte Mopnwc: He ce YeTe
CneyanncT NPoOHU2BOACTBO PervoHaneH Npor3BOACTBEH YApaBuTea

Z%

229







48 BB B
FRED B

Manufacturer’s Declaration

Date: 12.02.2019

To: ABB Bulgaria EOOD
9 Christofor Columbus Blvd. f.3

1592, Sofia, Bulgaria

We, ABB Sp. z 0. 0., located in Zeganska Str. 04-713 Warszawa, producer of indoor switch

disconnector NAL(F) type do hereby confirm guaranteed delivery of the spare parts for period of 20 years.

Adam Durski Artur Cwalina

(\\ A

bt )

" . . \
a ocHoaHve |n. 36a, an. 3 o1 30T Ha ocHoBaHwue 4n. 36a, an. 3 ot 30T

v

Product specialist Local Product Group Manager

ABB Sp. 2 0.0,

» Headquarters Branch Office District Court for the Capital City  NIP (taxpayer identification na.):
25 years in Poland ik s in Przasnysz of Warsaw, XM Econamic 526-030-44-84, PL. 5260304484
04-713 Warszawa 58 Leszno Str. Dapartment, Peilsh Court Register GICS {environmental identification no.)
tel:+ 48 22 22 37 000 06-300 Przasnysz, Poland  under the KRS No, 0000004745 EQOO8536WBW
www.abb.p! fax +482222 37 222 Lel: +4822 22 30900 Share capital: 350 655 734,D0CFTN @
fax; 448 222238 953

ABB Cantact Center: +48 2222 3 7177







&OOZ rnopoue, Byn. “Mewepcko woce” Ne 201, ven. (032 241 415, Ten./dakc: ;032 241 414, e-mail; office@intercomplex.bg
4113 Codpwn, yn, “Axag. . borues” Ne 20, Ten. (02} 971 70 41, dpaxc: (02) 8717 41, e-mail: office.sf@intercompiex.bg

NMpunoxenne 3
Kb TexHuuecKo NPearoKeHHe
no npoueaypa peg.Ne PPD 18-118

CPOKOBE 3A AOCTABKA
Koanuectso | KoAMUECTBO CbC
Ne HauneHoBaHue Mnapka ChC CPOK Ha CpoK Ha
AOCTaBKa A0 | AOCTaBKa Ao
7 Kan. AHK 30 Kan. AHU
i 2 3 4 5
TpPUNOAOCEH TOBAPOB NPeKbCBaY 3a MOHTHpaHe Ha
1 | 3aKpuTO, KOMOUHUPEH CbC 3a3EMUTEAHU HOXOBE 6p. 5 20

12kV/16KA 3a 630A

TpuUnoAoceH TOBapPOB NpeKbeBaY 3a MOHTUPaHe Ha
2 |3aKpUTO, KOMOWHWPAH CbC 3a3eMUTEAHH HOXOBE 6p. 10 30
24kV/16KA 3a 630A

TpunoaloceH TOBAPOB NPEKbCBAY 3@ MOHTHPaHe Ha
3 |3aKkpuTo, KOMOUHHUPAH C NPEeANnasUTEAN U 6p. 5 20
sasemMuTenHu Hoxxose 12kV/16kA 3a 400A
TpUnoAlOCeH TOBapPOB NPEeKbCBay 3a MOHTUPaHe Ha
4 |3aKkputo, KoMOWHMPAH C NpeAnasuTend 1 6p. 5 20
sazemMTeAHK HOXoBe 24KkV/16xA 3a 400A

3aberexku:

1/ CpoKbT Ha AOCTABKUTE 3anoyBa Aa Teue OT AaTata Ha uanpailiaHe Ha nopsukara.

2/ KonvuectBaTa B KOAOHa 4, €bC CPOK Ha AOCTaBKa A0 7 /cepem/ KaneHAapHu AHWU, ce
poctaBAaT caed SAP nopbuka A0 NMOCOYEHHTE B 06ABAGHUETO CKAApOBEe Ha Bb3aoxurenn 3a
NOKPUBAHE HaA CNELHM HYXAH Ha BE3A0XKUTEAS.

BL3A0KUTEART MOXE AO NOPbYBA MOCOYEHOTO CNELIHO KOAUMECTBO BEAHBX MECEUHO.

3/ B cayuail, ye KpalHUAT CPOK Ha oraBKaTa CbBNAaAa ¢ Npa3HuueH uau HepaboTeH AeH, TO
AOCTABKATa CE U3BBLPLUBA He NO-KbCHO BT NbPRUA paboTeH AeH cAep M3THUAHETO Ha CpoKa.

4/ Tlpy nopbukn Ha Bu3noXuWiers Ha KoAuMecTea B pamkuTe Ha noTBbpAEHMTE OT
ManmbAHUTEAR ¥ HEAOCTABEHHW B NOCOHEHWTE CPOKOBE, WE fbAAT HanaraHW HeyCTOWKM, CbIAacHo
YCAOBUSITA Ha AOTOBOpA.

5/ BL3AOKHMTEAAT MOXE Aa MOPBbHa KOAHUECTBa No-MaAKK OT NocoUEeHUTE B KOAOHU 4

6,/ BB3A0OXKUTEAAT MOXE A8 NMOPBUYBa KOAMUECcTBa No-BUCOKU OT MOCOMEHWUTE B KOAGH nb,
KaTo TOBa OGCTOATEACTBO lie ObAE MOCOYEH] TEKCTOBO B CbOTBETHATA MOPBHUKA M3npare KbM
WambAHUTEAR. C NOTEbLPHAEHMETO HA NOPBUKATA, U3MbAHUTEAAT BNKUCBA B ChLIATA ouaKe ;}a \ara
3a AOCTARKA HA KOAWUECTBATA HaABUILIABALIN NocouYeHnTe B KOAOHU 4 1 5. '
(@ uecTBaTa 3a AOCTABKa B KOAOHU 4 1 5 €a OTAGAHU M He3aBUCUMU €AHO OT ARYTO.

. 8/ KoAnuecTaTa 3@ AOCTaBKa B KOAOHA 5 He BKAKOYBAT B cebe CU KoaryecTBaTa 3a AOCTaBKa
B KOAOHA 4)

9/ Bb3AOKWTEAAT WMa NpaBo Aa Hanpaeu eAHOBPEMEHHO MOpbUKW 38 AOCTaBKa Ha

KOAMUECTBa OT KOAOHW 4 1 5. RN

08.03.2019 . b

'“'Eiﬁﬁgép Y3YHAH - ypaBuTeA







4";562 Mnoagwe, Byn. ‘Tiewepcko woce™ Ne 201, Ten,

5032; 244 415, Ten./ axc:_}DSQ) 241 414, e-mail: office@intercomplex.bg
1113 Cocpun, ya. "Akaa. [ Boxyes” Ne 20, Ten. (02) 971 02y 8717

70 41, chake: 41, e-mail; office sf@intercomplex.bg

AEKAAPAUUR

3a npremMaHe Ha YCAOBUATA B NPOeKTa Ha paMKoBO cnopasymMeHye U NPoekra Ha KCHKPeTEH
AOTOBOpP, HepasaenAHa yacT OT PaMKOBOTO cnopasymMmenne

ponynopnvicanuat Exwasap Fapabes YayHsaH, B KaUecTBOTO MU HA YNpaBHTeA NpeACTaBAABaLL,
MHTERKOMITAEKC 004, yuacTHMK B npoueaypa oT BUaa ,Aorosapaxe 6e3 npeABapuTeAda NokaHa 3a
yyactme®, 3a CcKAiouBaHe Ha PaMKOBO crnopasymeHue, ¢ npeamer LD0CTABKA HE TPHNOAIOCHNW
ToBapoBK NPEKBCBAYMY 38 MOHTHpPaHe Ha saxputo’, ped. N2 PPD 18-118

AEKAAPUPAM, YE:

1. Npyemam YCAOBUATA B NPOEKTA HA PaMKOBO CROPa3ymMeHue, MPUAOKEH B AOKYMEHTALUATE 33
yuacrtue.

2. Mpuemam YCAOBMATA B MPOEKTa Ha KOHKpeTeH AOrOBOp, HepaspeAHa HacT OT PamMKOBOTO
criopasymeHue, NPUAOXKEH B AOKYMEHTaLUATA 3a yuacTHe.

T
o -

Ha ocHoBaHue 4n. 36a, an. 3 ot 30I1
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AEKAAPAULNUA

3a CpOKa Ha BAAMAHOCT Ha odepraTa

Ha ocHoBaHue un. 36 .
Aoavnoanucanunar Exunzap Fapabes YayHsH, npuTexaBalll AylHa i = an. 3 orson

Ha jHa ocHosaHue un. 36a, an. 3 ot 30Tl1 T TG TOvITe By & Tvor—T

YApHEBATEA IWITINERG DU, yaacmno—ponsa/Pa 0T BUAA ,AOCTOBaPAHE bes
NpeABapUTeAHa NoKaHa 3a yyacTue", 3@ CKAIOUBaHE Ha PamMKoBO criopasymeHue, ,focTaska Ha

TPHROAIOCHN TOBAPOBHU NPEILCBAYM 32 MOHTHPaHS Ha sakpuTo®, ped. Ne PPD 18-118

AEKAAPUPAM, UE:

C nopamaHe Ha HactoAwara odepra, HanpaBeHuTe OT HAC MNPEAAOKEHWA H noetu
AHTaXKUIEHTM €A BaAWAHM 3a cpok oT 6 (uect) mecewa, CUUTAHO OT KpalHKsA CPOK 3@ NOAABAHe Ha
opeptTe. o

S

Ha ocHoBaHwue 4n. 36a, an. 3 ot 30I1
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FXunzap Fapaben YayHaH







