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efacec
Energia, Maquinas e Equipamentos Eléctricos, 5.A.

TYPE TESTS REPORTS INDEX
CepTtudmkaumna CESI A3-009888

BbTpewwHa gbra ZQU 10-187
TemnepatypHu nanentanus (IS 630A) MT983033

TemnepatypHu usnutanus (CIS 63A) MT983034

Ouenektpuunn nanutadus SGS D1.03.3.14.041.F !
MexaHuyHn uanutaHus D1.03.3.14.043.F

CreneH Ha 3awuta SGS DI.03.3.14.044.F

AkocTHu nsnutanna SGS DI.01.3.14.084.1

W3nuTtaHus 3a cepbxHanaraHe SGS DI.03.3.14.046.F

M3nuTaHus 3a curHanusauys Ha HanpexeHve

SGS DI.03.3.14.047.F

KuHemaTnuHn nanutsauus SGS DI1.03.3.14.048.F




'efacec
Energia, Maquinas e Equipamentos Eléctricos, 5.A.

TYPE TESTS REPORTS INDEX
Certification CESI A3-009888
internal Arc ZQU 10-187

Temperature Rise Tests (IS 630A) MT983033

Temperature Rise Tests (CIS 63A) MT983034

Dielectric Tests SGS DI.03.3.14.041.F

Mechanical Tests DI1.03.3.14.043.F

Protection degree SGS DI.03.3.14.044.F

Tightness Tests SGS DI.01.3.14.084.|

Overpressure Tests SGS DI.03.3.14.046.F

Voltage presence signalling Tests SGS DI1.03.3.14.047.F

Cinematic Tests SGS DI.03.3.14.048.F
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CESITES T

Type Test Certificate GPS-A3/009888 p.1

type test ceriificate of Switching and short-circuit performance

apparatus General purpose class E3 three-pole SF; gas-filled switch,
set in a metal-enclosed switchgear

designation NORMAFIX

rated voltage 24 kV; rated normal current 830 A; rated frequency 50 Hz

manufacturer EFACEC AMT - S. Mamede Infesta - PORTUGAL
tested for EFACEC AMT - S. Mamede Infesta - PORTUGAL

date(s) of tests from January 28, 2003 to January 31, 2003

tested by CESI S.p.A. - Milano - ITALY

the apparatus, constructed in accordance with the description, drawings and photographs incorporated in the reference documents,
identified in this certificate, has been subjected 1o the series of proving tests in accordance with

IEC 60265-1 (1998}
Sub-clauses 6.6, 6.101.8.1, 6,101.8.2, 6.101.8.4, 6.101.8,56 and 6.101. 86

this Type Test Certificate has been issued by CESI following exclusively the STL Guides.
the results are shown in the record of Proving Tests and the oscillograms attached in the Test Reports. The values obtained and the
general performance are considered to comply with the above Standards and to justify the ratings assigned by the Manufacturer as

listed on page no.2 .

the Certificate applies only to the apparatus tested, The responsibility for conformity of any apparatus having the same designations
with that tested rests with the Manufacturer.

only integral reproduction of this Certificate, or reproductions of this page accompanied by any pages on which are stated the
endorsed ratings of the apparatus tested, are permitted without written permission from CESI.

no. of pages 3
issue date March 19, 2003
Ha ocHoBaHue 4r. 36a, an. 3
ot 30I1
prepared PeC - P. BECCARINI
verified PeC - A. GEROLI
¥
H
approved PeC - V. SCARIONI
CESI Via R. Rubattino 54 Capitale sociale 8 550 000 Euro Reglstro lmprese di Mnano
Centro Elettrotecnico 20134 Milano - lHalia interamente versato Sezione Ordinaria
Spetimentale italiano Telefono +39 022125.1 Codice fiscale e numero N. R.E.A. 420222
JGlacinto Motta SpA Fax +39 0221255440 iscrizione CCIAA 00793580150 Pl rmo?gassmso/

www.casi.it

/z
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Type Test Certificate

GPS-A3/009888

4 Record of proving tests

The table below lists all the tests performed and the references to the relevant Test Report containing the

test results,

no. Standard and clause

under test: switches no. 7 and no.2

|IEC 60265-1, 1998 - 6.6

under test: switch no.2

IEC 60265-1, 1988 - 6.101.8,
IEC 60265-1, 1998 - 6.101.8.
IEC 60265-1, 1998 - 6.101.
IEC 60265-1, 1888 - 6.101.
IEC 60265-1, 1998 - 6.101.
IEC 60265-1, 1998 - 6.101.8.
IEC 60265-1, 1998 - 6.101.8.
IEC 60265-1, 1998 - 6.101.8.
IEC 80265-1, 1998 - 6.101.8.

5 ldentification of the sample

description of tests

Short-time withstand and peak withstand current test

Test-duty 1 (Iy)

Test-duty 2a

Test-duty 1 (0,05 [}
Test-duty 4a (l,)
Test-duty 4b

Test-duty 4a (0,2+0,4 1,,)
Test-duty 6a

Test-duty 6b

Test-duty 6

reference documents

GPS-A3/007015

GPS-A3/007015
GPS-A3/007015
GPS-A3/007015
GPS-A3/007015
GPS-A3/007015
GPS-AZ/007015
GPS-A3/007015
GPS-A3/007018
GPS-A3/007015

The Manufacturer guarantees that the tested abject is manufactured according to the submitted drawings.
CES| checked that these drawings adequately represent in shape and dimensions the essential details and

the parts of the tested object.

These drawings identified by CESI and numbered A3/004024 no.1 to 11 have been returned to the Client.

MODITTCO0GHOS ool




EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIRECTION

TEST REPORT
No. DI.01.3.14.084.1

SF6 three position switch disconnector type ISF

Gas tightness test

Test regulations applied:

IEC 298 (1990).

Tests results:

The Switch disconnector passed the Tests.

Date of tests: 4™ September, 2001

Tests performed by: The laboratory chief
Ha ocHoBaHue un. 36a, an. 3 Ha ocHoBaHue 4n. 36a, an. 3
ot 30I1 ot 300
/
Manuel Marfins 7/ Miguel Carvalho
Ha ocHoBaHwue ur. 36a, an. 3 ; 55 ;L
ot 3001 f/ Y
Date: 2001.11.08 | DI/ RD T.R. DI.01.3.14.084.1 : Page, 1 /5
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIRECTION

1 - TECHNICAL DATA OF SWITCH DISCONNECTOR

Type: ISF
Serial no.: -
Rated voltage: 24 kV
Rated current: 630 A
Rated power-frequency withstand voltage: 50 / 60 kV
Rated lightning impulse withstand voltage: 125/ 145 kVp
Breaking capacity:
Active charge: 630 A
No-load transformer: 1250 kVA
No-load cables: 16 A
Closing capacity: 40 kAp
Rated short-time withstand current: 16 KA/ 3 s
Rated peak withstand current: 40 kAp
Rated frequency: 50 Hz
SF6 pressure (20°C): 0.3 bar rel.
Drawing at page 5.

2 - MANUFACTURER

EFACEC, Medium Voltage Switchgear Direction

3-TEST PERFORMED

Gas tightness test.
SF6 gas cumulative leakage measurement.

4 - TEST CONDITIONS

Service gas: sulphur hexafluoride (SF6)

Test gas: SF6

SF6 pressure: 0.3bar (rated)

Meter type: electron capture detector with H type sinter capable of the following sensitivities:
For SF6 gas sniffing test: 1 x10% cm®/s
For SF6 gas cumulative leakage measurement: 0,01 ppm

According to IEC test regulation 298 annex GG, the following calculations were made:

Concerning formulae:

T= _(Pr—Pm)*Vol vyears Fp = (Pr— Pm)*Vol bar.cm?/s
Fp*365*24*60*60 T
Frel = Fp*365*24*60*60*100 %/year Frel = (Pr — Pm)*100 %/year
(Pr+1)*Vol /15/,;1" (Pre1) T

Where W_l?r,,(r,a},@d/ filling pressure) = 0,3 bar
=———Pm(minimum functional pressure) = 0,1 bar
o I -

I

Date: 2001.11.08 T.R. DI.01.3.14.084.] " Page 2/5
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIRECTION

Switch ISF SF6 volume Fp Frel
(cm®) (bar*cm®s) (%lyear)
ISF 25.4 x 10° 54x10° 0,51

The SFG gas—snlffmg test would use the values of Fp but for added security, the pass/fail level was lowered to'/

1,0 x10° barcm ¥s.
For the new value of Fp, the estimated lifespan and relative leakage rate were calculated:

Fp=1,0 x10° bar‘cm®/s

Switch ISF SF6 volume Estimated lifespan Frel
(cm®) (years) (%lyear)
ISF 25.4 x 10° 161 0.096

For the SF6 gas cumulative leakage measurement over a determined test time, it was used a gas tight flexible
housing (see drawing on page 5) and the formula:

= Fp*Tt*Po  (ppm)
V1-V2
Where Tt is the cumulative leakage measurement test time (s)
Po is the atmospheric pressure value (bar)
V1 is the gas tight housmg volume (cm®)
V2 is the ISF volume (cm®)

In order to obtain expected values within the measurable range, the test time was set to 2 hours (7200 s), thus
obtaining the following acceptance criteria:

Switch Housing volume ISF volume Maximum admissible
V1 (cm®) V2 (cm®) concentration C (ppm)
ISF 81.5x 10° 25.4 x10° 0.13

As the maximum admissible concentration C has no great discrepancies, the mean value of C was calculated
and used (C = 0.15 ppm).

5-TESTS RESULTS
Cumulative leakage test:

SF6 gas leakage measurement:

Switch Test date Test start Test finish C1 - start C2 - finish
time time (ppm) (ppm)
ISF 2001.09.04 08.00 10:00 0.00 0.06
Switch AC =C2-C1 Acceptance Test
(ppm) criteria results
ISF 0.06 . AC <0.15 Passed
T : {f/;/xji/ .
x}%’// / 3

Date: 2001.11.08

T. R. DI.01.3.14.084.1




EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIRECTION

Test arrangements for cumulative leakage measurement f}\\
Electron capture
meter
\ Gas tight housing
K\/ e Gas tight basin for
‘ cumulative leakage measure
A
;,/ - L
Date: 2001.11.08 T.R. DI.01.3.14.084.1 - Page 4/5




EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIRECTION
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

TEST REPORT
No. MT983033

Prefabricated panel Normafix type IS with SF6 three position switch disconnector type ISF

Temperature rise tests at 630 A
‘Measurement of the resistance of the main circuit

Test regulations applied:
IEC 298 (1990). ,
IEC 694 (1980).

Tests resuits:

The temperature rises did not exceed the permissible values in accordance with the above mentioned
standards at an ambient air temperature not exceeding 40 °C.

Date of tests: 5 th of March, 1996.

Tests perfopmpéd by: The laboratoy/ chief
Ha ocHoBaHwue un. 36a, an. 3

Ha ocHoBaHwue 4n. 36a, an. 3
oT Son OT SOI-I
Manuél Martins

Mui Cardoso

/z”}j’?f
A {
Date: 98.06.18 | MT/GQ T. R. MT983033 | Page 116
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

" 1 - TECHNICAL DATA OF SWITCHGEAR

Prefabricated panel

Type: IS

Serial no.: Prototype

Rated voltage: 24 kV

Rated current: 630 A

Rated power-frequency withstand voltage: 50 / 60 kV
Rated lightning impulse withstand voltage: 125 / 145 kVp
Rated peak withstand current: 40 kAp

Rated short-time withstand current: 16 KA/ 3 s

Rated frequency: 50 Hz

Drawing on page 6.

with SF6 rotary three position switch disconnector

Type: ISF
Serial no.: Prototype
Rated voltage: 24 kV
Rated current: 630 A
Rated power-frequency withstand voltage: 50 / 60 kV
Rated lightning impulse withstand voltage: 125 / 145 kVp
Breaking capacity:
Active charge: 630 A !
No-load transformer; 1250 kVA
No-load cables: 16 A
Closing capacity: 40 kAp
Rated short-time withstand current: 16 kA /3 s
Rated peak withstand current: 40 kAp
Rated frequency: 50 Hz
SF6 pressure (20°C): 0.3 bar rel.

2 - MANUFACTURER

EFACEC, Medium Voltage Switchgear Division

3 - TESTS PERFORMED

Temperature rise test with 630 Aac - 50 Hz.
Measurement of the resistance of the main circuit with 100 Adc.

“m

/
ot

Date: 98.06.18 MT/GQ % T. R. MT983033 Pége 2/ 6
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

" 4 - TEST CONDITIONS
A switchgear consisting of two coupled panels provided with a SF6 switch disconnectors type ISF,
The tests were performed under 630 A three - phase. Supply was ensured through the three phases
of the cable compartrent on the left panel, the short-circuit point was done in the busbar
compartment of the right hand panel.
Main busbar in ¢ 22 x 3.8 copper tube.

Supply connections from current transformer to the switchgear: 2 x 85 mm? copper.
The supply connections has been connected to the cables compartment.

Short circuit point in the busbar compartment with 2 x 25 x 5 copper bar.

5- TESTS RESULTS
The maximum permissible temperature rises are:
- At a silver coated connection: 75 °C
- At a silver coated contact: 65 °C

The temperature rises with a current of 630 Aac did not exceed the permissible values in
accordance with above mentioned standards at an ambient air temperature not exceeding

40 °C.

6 - MEASURING VALUES
According drawing on page 5:

6.1 - Temperature rise test

Measuring points Designation Temperature rise in °C
1 39.8
2 Switch lower terminal 47.6
3 42.9
4 37.2
5 Lower fixed contact 38.0
6 39.0
7 41.2
8 Movable contact 47.8
9 44.2
10 43.2
11 Miovable contact 50.0
12 46.4
13 SF6 temperature 12.7
14 39.8
15 Switch upper terminal 434
16 412
[ Ambient air temperature: 14.9 °C | L 7 y
! , sy
: {/ b e /
/ ~ -
Date: 98’.’(}6.18 MT / GQ ;’/’/ T. R. MT983033 |4 Page 3/ 6
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

" 6.2 - Measurement of the resistance of the main circuit

Resistance (pQ)
Measuring points Before test After test
L1 L2 L3 L1 L2 L3
A-B 31 38 38 31 39 38

No remarkable change of measuring values after the test.

Date: 98.06.18

mriea /| T.R MT983033 Page 4/6
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

TEST REPORT
No. MT983034

Prefabricated panel Normafix type CI8 with SF6 three position switch disconnector type ISF

Temperature rise tests with 80 A fuses
_Weasurement of the resistance of the main circuit

Test regulations applied:

IEC 208 (1990).
IEC 694 (1980).
IEC 282-1 (1985).
1EC 420 (1990).

Tests results:

The temperature rises did not exceed the permissible values in accordance with the above mentioned
standards at an ambient air temperature not exceeding 40 °C.

Date of tests: 7 th of July, 1997.

Tests perfoWby:

Ha ocHoBaHue un. 36a, an. 3
ot 30I1

Manueél Martins

The !aborato/ry/cmef

Ha ocHoBaHue un. 36a, an. 3
ot 30I1

V Rui Cardoso .

Date: 98.06.18 MT/GQ

)

T. R. MT983034 Page 1/6




EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

"1 - TECHNICAL DATA OF SWITCHGEAR
Prefabricated panel

Type: CiS

Serial no.: ~

Rated voltage: 24 kV
Rated current: 63 A
Rated power-frequency withstand voltage: 50 / 60 kV
Rated lightning impulse withstand voltage: 125 / 145 kVp
Rated peak withstand current: 40 kAp

Rated short-time withstand current: 16 kKA /3 s

Rated frequency: 50 Hz

Drawing on page 6.

with SF8 rotary three position switch disconnector

Type: ISF
Serial no.: -
Rated voltage: 24 kV
Rated current: 400 A
Rated power-frequency withstand voltage: 50 / 60 kV
Rated lightning impulse withstand voitage: 125 / 145 kVp
Breaking capacity:
Active charge: 400 A !
No-load transformer; 1250 kVA
No-load cables: 16 A
Closing capacity: 40 kAp
Rated short-time withstand current: 16 kA/3 s
Rated peak withstand current: 40 kAp
Rated frequency: 50 Hz
SF6 pressure (20°C): 0.3 bar rel,

2 - MANUFACTURER

EFACEC, Medium Voltage Switchgear Division

3-TESTS REQUESTED BY:

1997 annual quality plan according MT.91.1.06 document.

4 - TESTS PERFORMED

Temperature rise test with 63 Aac - 50 Hz.
Measurement of the resistance of the main circuit with 100 Adc.

Date: 98.06.18 ., | MT/GQ //(4/ T. R. MT983034 - Page 2/6




EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

' 5- TEST CONDITIONS
A switchgear consisting of two coupled panels provided with a SF6 switch disconnectors type ISF.
The tests were performed under 63 A three - phase. Supply was ensured through the three phases
of the cable compartment on the right panel, the short-circuit point was done in the busbar
compartment of the left hand panel.
Main busbar in ¢ 22 x 3.5 copper tube,

Supply connections from current transformer to the switchgear: 1 x 95 mm? copper.
The supply connections has been connected to the cables compartment.

Short circuit point in the busbar compartment with 1 x 25 x 5 copper bar.
Fuses:
Type: BUSSMAN TFMSJ
Rated voltage: 17.5/ 24 kV
Rated current: 80 A
Resistance: 14 mQ
6 - TESTS RESULTS
The maximum permissible temperature rises are:
- At a silver coated connection: 75 °C
- At a silver coated contact: 65 °C
The temperature rises with a current of 63 Aac did not exceed the permissible values in
accordance with above mentioned standards at an ambient air temperature not exceeding
40 °C.
7 - MEASURING VALUES

According drawing on page 5:

Date: 98.06.18 | MT/GQ ﬂﬁ/ T. R. MT983034 Page 3/6
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

" 7.1 - Temperature rise test

Measuring points Designation Temperature rise in °C
1 23.6
2 Lower contact finger 23.0
3 22.7
4 273
5 Fuse 26.3
6 26.2
7 58.2
8 Fuse 62.2
9 59.4
10 55.2
11 Upper contact finger 55.1
12 55.5
13 35.8
14 Switch lower terminal 37.3
15 35.8
18 . 29.9
17 Lower fixed contact 31.2
18 29.8
19 274
20 Movable contact 28.1
21 25.3
22 20.9
23 Movable contact 22.6
24 20.8
25 . 17.4
26 Switch upper terminal 17.7
27 17.5
28 SF6 temperature 17.5
29 Busbar compartment temperature 12.4
30 Cables compartment temperature 18.0

[ Ambient air temperature: 27.9 °C

7.2 - Measurement of the resistance of the main circuit

Resistance (uQ)
Measuring points Before test After test
L1 L2 L3 L1 L2 L3
B-C 51 58 50 50 56 49

No remarkable change of measuring values after the test.

/
Date: 98.06.18 | MT/GQ % T. R. MT983034 | Page 4/6
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION
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efacec \
Energia, Maquinas e Equipamentos Eléctricos, 5. A

TEST REPORT
No. MV.09.3.14.072.1

Prefabricated panel Normafix 24 type SBM with SF6 three position switch disconnectior type ISF24

Lightning impulse voltage test
Power frequency voltage test

Test regulations applied:

IEC 62271-200 (2003).
IEC 62271-1 (2007).

Tests results:

The prefabricated panel Normafix 24 passed the tests

Date of tests: November 17", 2009.

Tests performed by: The laboratory Responsible
o A
) Ha ocHoBaHue 4n. 36a, an. 3
Ha ocHoBaHue 4n. 36a, an. 3 '
o 30M ot 3071
Manuel Martins Miguel Carvalho

Date: 2009.11.19 W T. R. MV.09.3.14.072.I Page 1/7 |
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efacec

Energia, Maquinas e Equipamentos Eléctricos, S.A.

{1 - TECHNICAL DATA OF SWITCHGEAR

Prefabricated panel

Type: SBM

Serial no.: -

Rated voltage: 24 kV

Rated current: 630 A

Rated power-frequency withstand voltage: 50 kV
Rated lightning impulse withstand voltage: 125 kVp
Rated peak withstand current: 40 kAp

Rated short-time withstand current: 16 kA /3 s
Rated frequency: 50 Hz

See drawing on page 7.

With SF6 rotary three position switch disconnector

Type: ISF24
Serial no.: -
Rated voltage: 24 kV
Rated current: 630 A
Rated power-frequency withstand voltage: 50 / 60 kV
Rated lightning impulse withstand voltage: 125/ 145 kVp
Breaking capacity:
Active charge: 630 A
No-load transformer: 1250 kVA
No-load cables: 16 A
Closing capacity: 40 kAp
Rated short-time withstand current: 16 KA/ 3 s
Rated peak withstand current: 40 kAp
Rated frequency: 50 Hz
SF6 pressure (20°C): 0.3 bar rel.

And current transformers:

Type: ACF24

Rated voltage: 24 kV

Rated primary current: 630 A
Rated secondary current: 5 A
Rated power: 15 VA

And voltage transformers:
Type: UCJ24

Rated voltage: 24 kV
Rated secondary voltage: 10043 V
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efacec
Energia, Maquinas e Equipamentos Eléctricos, S.A.

2 - MANUFACTURER

Efacec Energia, Maquinas e Equipamentos Eléctricos, S.A.

3 - TESTS PERFORMED

Lightning impulse voltage test at 125/ 145 kVp, 1.2/ 50 ps.
Power frequency voltage test at 50 / 60 kV, 1 minute.

4 - TEST CONDITIONS

Tests performed according to test circuits diagram on page 6.

Temperature: 12 °C
Atmospheric pressure: 1003 mb
Humidity: 58 %

d=1.017

k=d

5 - TESTS RESULTS

According circuit diagram on page 5:

5.1 — Swich disconnector closed on service position

(Test between phases and to earth)

Voltage Connected Impulses / Impulses / Applied Result Power frequency Result
applied to to earth Flashovers Flashovers Voltage Voltage
+ - +kVp 1.2/ 50us kV - tminute

Aa BCbc F 15/0 15/0 125 Passed 50 Passed

Bb ACac F 15/0 15/0 125 Passed 50 Passed

Cc ABab F 1570 15/0 125 Passed 50 Passed
Date: 2009.11.19 'K T. R. MV.09.3.14.072.1 Page 3/7
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‘efacec
Energia, Maquinas e Equipamentos Eléctricos, S.A.

5.2 — Switch disconnector open

(Test between phases and to earth)

Voltage Connected Impulses / Impulses / Applied Result Power frequency Result
applied to to earth Flashovers Flashovers Voltage Voltage
+ - +kVp 1.2/50ps kV — 1 minute
A BCabc F 15/0 15/0 125 Passed 50 passed
B ACabc F 15/0 15/0 125 Passed 50 passed
o] ABabc F 15/0 15/0 125 Passed 50 passed
a ABCbc F 15/0 15/0 125 Passed 50 passed
b ABCac F 15/0 15/0 125 Passed 50 passed
c ABCab F 15/0 15/0 125 Passed 50 passed

5.3 — Switch disconnector open

(Test across isolating distance)

Voltage Connected Impulses / Impulses / Applied Result Power frequency Result
applied to to earth Flashovers Flashovers Voltage Voltage
+ - +kVp 1.2/ 50us kV — 1 minute
A a 15/0 15/0 145 Passed 60 passed
B b 15/0 15/0 145 Passed 60 passed
C c 15/0 15/0 145 Passed 60 passed
a A 15/0 15/0 145 Passed 60 passed
b B 15/0 15/0 145 Passed 60 passed
c C 15/0 15/0 145 Passed 60 passed
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Energia, Maquinas e Equipamentos Eléctricos, 5.A.

Voltage tests circuit arrangement
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efacec
Energia, Maquinas e Equipamentos Eléctricos, S.A.

Lightning impulse voltage test
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Power frequency voltage test
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Energia, Maquinas e Equipamentos Eléctricos, S.A.
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‘efacec
Energia, Maquinas e Equipamentos Eléctricos, S. A

TEST REPORT
No. MV.09.3.14.073.1

Prefabricated panel Normafix 24 type SBM with SF6 three position disconnector type ISF24

Temperature rise tests at 630 A
Measurement of the resistance of the main circuit

Test regulations applied:

IEC 62271-200 (2003).
IEC 62271-1 (2007).

Tests results:

The temperature rises did not exceed the permissible values in accordance with the above mentioned
standards at an ambient air temperature not exceeding 40° C.

Date of tests: November 25", 2009.

Tests performed by: The laboratory Responsible
aa —"H:;:ad“"' ,ﬁ 5
Ha ocHoBaHue un. 36a, an. 3 Ha ocHoBaHue un. 36a, an. 3
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efacec
Energia, Maquinas e Equipamentos Eléctricos, S. A

1 - TECHNICAL DATA OF SWITCHGEAR

Prefabricated panel

Type: SBM

Serial no.: -

Rated voltage: 24 kV

Rated current: 630 A

Rated power-frequency withstand voltage: 50 kV

Rated lightning impulse withstand voltage: 125 kVp
“Rated peak withstand current: 40 kAp

Rated short-time withstand current: 16 kA/3's

Rated frequency: 50 Hz

See drawing on page 5.

With SF6 rotary three position switch-disconnector

Type: ISF24
Serial no.: -
Rated voltage: 24 kV
Rated current: 630 A
Rated power-frequency withstand voltage: 50 / 60 kV
Rated lightning impulse withstand voltage: 125/ 145 kVp
Breaking capacity:
Active charge: 630 A
No-load transformer: 1250 kVA
No-load cables: 16 A
Closing capacity: 40 kAp
Rated short-time withstand current: 16 KA/ 3 s
Rated peak withstand current: 40 kAp
Rated frequency: 50 Hz
SF6 pressure (20°C): 0.3 bar rel.

And current transformers:
Type: ACF24

Rated voltage: 24 kV

Rated primary current: 630 A
Rated secondary current: 5 A
Rated power: 15 VA

And voltage transformers:

Type: UCJ24
Rated voltage: 24 kV
Rated secondary voltage: 100/¥3 V

2 - MANUFACTURER

Etacec Energia, Maqui /a%/é Equipamentos Eléctricos, S.A.

Date: 2009.11.25
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efacec
Energia, Maquinas e Equipamentos Eléctricos, S.A.

3 - TESTS PERFORMED

Temperature rise test with 630 Aac — 50 Hz.
Measurement of the resistance of the main circuit with 100 Adc.

4 - TEST CONDITIONS

The tests were performed under a three-phase 630 Aac current. Supply was ensured through the three-
phases bushar ( left hand side ), the short-circuit point was done in the three-phases busbar ( right hand
side ).
Busbar conditions:
Supply connections from the current transformers to the test panel main busbar: one 500 mm?® copper
cable per phase.
Main busbar in ¢ 16 mm copper
Short circuit point with one 63x5mm copper bar

5-TESTS RESULTS

The maximum permissible temperature rises are:
- ata silver coated connection: 75° C

The temperature rises with a current of 630 Aac did not exceed the permissible values in accordance with
above mentioned standards at an ambient air temperature not exceeding 402 C.

6 - MEASURING VALUES
According drawing:

Measuring points

|
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efacec
Energia, Maquinas e Equipamentos Eléctricos, S. A

6.1 - Temperature fise test

Measuring poinis Designation Temperature rise (K)
1 62.4
2 Main busbar ( left hand side ) 63.8
3 63.0
4 62.0
5 Switch-disconnector upper terminals 63.6
6 62.5
7 59.3
8 Switch-disconnector lower terminals 60.2
9 59.9
10 59.5
11 Busbar to CT and VT 60.2
12 60.3
13 60.1
14 Current transformer terminals 60.9
15 61.0
16 60.6
17 Current transformer terminals 61.3
18 61.7
19 62.3
20 Busbar 64.1
21 63.8
22 62.7
23 Main busbar ( right hand side ) 64.5
24 64.2
25 SBM compartment temperature 20.1
[ Ambient air temperature: 13.6 °C |
6.2 - Measurement of resistance
Resistance (uQ)
Measuring poinis Before test After test
L1 L2 L3 L1 L2 L3
Main circuit (A-B) 176 182 178 174 179 175
Switch-disconnector ( SD ) 48 49 47 47 47 45
No remarkable change of measuring values after the test.
oy
Vol
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Crp.1
3- TecT Ha MBJIHHEB UMITYJIC 1 HHIyCTPHAJIHA YeCTOTa

I[Tpotoxon No: D1.03.3.14.041.F

Mogyn Normafix ¢ TpUno3uluoHeH MOIHOCTEH Pa3eAMHUTET THI ISF7

JlneNleKTpUYeH TecT - TECT BbPXY OCHOBHUTE BEPUTU CpH

- TECT C MBJIHUECB UMITYJIC
- TeCT Ha UHAYCTpHAJIHA HYECTOTA

[1pusioKeH: CTaHAAPTH:
CEI 60289 (1990)
CEI 60694 (1996)

PecynTar oT Tecta:
MoLyThT NIOHECE YCIELIHO TECTOBETE OTrOBapsIlK Ha IIHTHPAHUTE MO-rope CTaHAapTH.

Jlata na Tecta : 26~ 1 27-mu tonu 2003r.
TecroBeTe ca M3ITBIHEHU OT | PhKoBOAMTEN Ha naboparopusta: Ilpeacteuten Ha SGS

Manyen MapTunc Muruen Kappanbso Knayauo beno

0




Crp.2

1- XapakTepUCTHKH Ha U3OJI3BAHUAT MOJYJI 33 TECTBAHE
Mouyn Normafix

Tum: IS

Howm. nanpexerue: 24xB

Howm. tox: 630A

HanpesxeHre Mo BpeMe Ha TecT Ha HHAyCTpuanHa dectoTa (S0Hz - 1 mun.): 50/60 kB
HanpexeHue 1o Bpeme Ha TeCT Ha MBJIHUEB MMITyIIC (BbaHa 1.2/50mcek): 125/145 kBe

MakcuManeH Tox Ha K.c: 40 kAc

Tok Ha k.c.: 16 KA/3 cek.

Yecrora: 50 Hz

YepTex Ha cTpaHuLa 6.

TpPUITO3MIMOHEH Pa3eMHUTE ¢ ellerasona usonanus SF6
Tun: ISF

Howm. nanpesxenue: 24xB

Howm. Tox: 630A

HanpexeHue 1o Bpeme Ha TeCT Ha HHAYCTpuanHa YectoTa (S0HZ - 1 mun.): 50/60 kB
HanpexeHue 1o Bpeme Ha TeCT Ha MBJIHHEB uMmiyic (BbaHa 1.2/50mcex): 125/145 kBe

WskimrouBaTenHa Bb3MOXKHOCT:

- AxTugeH ToBap: 630A

- Tpancopmarop Ha npazes xo: 1250 kBA

- KaGenna nuHus Ha rpa3eH xof: 16 A

BxmoupaTenda Bp3MoxHoCT: 40 KAC

Tox Hak.c: 16 KA/3 cek.

Yecrora: 50 Hz

Hamnaranse Ha SF6 (20 C): 0.3 bar. rel.

2- IlpousBoguTen

E®ACEK AMT - Anaparypa Cpenno Hanpexenne OO/]
3- U3rblIHEHH TECTOBE

Tect Ha MbiHMEB umiyic 125/145 kBc, 1.2/50mcek

Tect Ha upycTpranHa yectora Ha 50/60 kB 3a 1 Mun.

4- Ycnoeys Npy U3IIBJIHEHUE HA TECTOBETE

TecToBeTe ca U3ITBIHEHH CIIOPE]] CXeMaTa Ha CTPaHuIa 5.
Temmeparypa Ha okonHata cpesa: 23 rpagyca no ullensuit
Hansrane: 1011 mb

Brnaxnoct: 55%

ITnsTHOCT Ha BB3AYXa: 0.987

®akTop Ha KopekuusL: k= 0.987

Pazequuunten- cekuuonep ISF ¢ SF6 Ha aTMocdepHO HaAraHe.
ITo Bpeme Ha AMENEKTPUUHHUTE TECTOBE, HHAMKATOPUTE 32 HATIPEKEHUE Ca MOHTUPAHU U

MOIYNBT € OTACICH OT 3¢MATa C H30J1aTOPH.

IIPEBOJ HA BB/ITAPCKH E3UK
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Central Europe

Ctp.3

5- Pe3ysraTi OT TECTOBETE

ITpryIosKEHUTE HATIPEKEHNA Ca CIIOPe]i cXeMaTa Ha CTp.4

3aGenesxka: [IpUIoKEHUAT METO 3a Pa3pajl Ha MaTEPUATIUTE € CIICIHUAT: JIBa UMITyJICa,
enut Ha 80-85%, apyruat Ha 100% oT cnenuHUUpaHoTO HANPEeXKEHUE KAaTO CPECTBO 3a
TO3ULIMOHUPAHE U TPE/IU BCSKA CEpUsl OT TECTOBS 3a BCAKA OT mossipHoctute. MuTepBana

MeXKAY [iBa ITOCJICAOBATE/IHN UMITYJICA € B nopsabKa Ha MUHYTA.

5.1 PazequuHuTENs € BBB BKIIIOUEHA [1O3ULIIA

TIpunoxeHo 3azeMeHo Wnmynen/ Wnvnynen/ [pnnoxeno Pesynrar Hanpesxenue npu Pesynrar
Hanpexenue TIpobuBeH 3apsn [po6yiseH 3apsi  HanpexeHue HHAYCT. 4eCTOTa
) ) Chocs / Chocs / Tension Tension de
Tension Mise a la Décharge Décharge appliquée Résultat fréquence Résuitat
appliqué terre disruptive disruptive + kVp industrielle
e + - 1.2/50us kV — 1 minute
Aa BCbcF 15/0 15/0 125 conforme 50 conforme
Bb ABacF 15/0 15/0 125 conforme 50 conforme
Cc ABabF 15/0 16/0 125 conforme 50 conforme
5.2 PaseQMHATEIIT € B U3KJIIOYEHA TTO3UIIHS
TIpunoxxeHo 3azeMeHo Wmnynen/ Wmnyncn/ TTpunodxeno Pesynrar Hanpexenue npu Pesynrar
Hanpexenue TIpoGusen 3apan TlpoGuBeH 3apan  HanpexeHue MHAYCT. YECTOTa
) Chocs / Chocs / Tension Tension de
Ten;xoq Mise a la Décharge Décharge appliquée Résultat fréquence Résultat
appliqué terre disruptive disruptive + kVp industrielle
e + - 1.2/50us kV — 1 minute
A BCabcF 15/0 15/0 125 conforme 50 conforme
B ACabcF 15/0 15/0 125 conforme 50 conforme
o] ABabcF 15/0 15/0 125 conforme 50 conforrme
a ABCbcF 15/0 15/0 125 conforme 50 conforme
b ABCacF 15/0 15/0 125 conforme 50 conforme
c ABCabF 15/0 15/0 125 conforme 50 conforme
A a 15/0 15/0 145 conforme 60 conforme
B b 15/0 15/0 145 conforme 60 conforme
C c 15/0 15/0 145 conforme 60 conforme
a A 15/0 15/0 145 conforme 60 conforme
b B 15/0 15/0 145 conforme 60 conforme
c C 15/0 i5/0 145 conforme 60 conforme
5.3 PazequHUTEIIAT € B 3a3€MEHA IT03ULIUs
ITpunoxeno 3a3eMeHo Pimmynew/ Vmnynen/ IMpunoxeno Pesynrar HanpexeHue npu Pesynrar
Hanpexenue TIpoGuseH 3apan ITpoGuBeH 3apsx  HanpexeHue HHJYCT. 4€CTOTa
i A GChogs / Choces / Tension i
Ten;:norg Mise a la Décharge Décharge appliquée Résultat Tf're(ér:qsl;g:(;ci(ae Résultat
appliqué terre disruptive disruptive + kVp industrielle
e + - 1.2/50us kV ~ 1 minute
A BCabcF 15/0 15/0 125 conforme 50 conforme
B ACabcF 15/0 15/0 125 conforme 50 conforme
C ABabcF 15/0 15/0 125 conforme 50 conforme
Otroeaps Otrosaps
Otrosapst Otropaps
Otropaps OTroaaps

H /} ’ i
Yooy

I



ntral Europe TIPEBOJI HA EBJITAPCKH E3UK

Moayn Normafix IS, cecTosiHuE 10 BpeMe Ha IUETICKTPUYSCKUTE TECTOBE

PaznonoxeHue Ha arapartyparta 3a TeCTa Ha MBJIHHCB UMITYJIC

I"enepaTop Ha UMITYJICH OO6exT 3a TecTBaHe

[

Géndrateur
de chocs

:E Disposiltif de

_L Objet
d'essai

mesure de

3  tension

JIucrno3utud 3a M3MEPBAHE HA HANIPEKEHHUETO

PaznonioxeHue Ha ariapaTtypara 3a TeCTa Ha HHAYCTpHallHa qecToTa

Cucrema 3a KOHTPOJI Ha U3MEPBAHETO O0eKT 3a TecTBaHE
[
Systeme
de g
contrdle et
mesure
. Objet
Haute d'essai
Tension %
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