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3. TESTED PRODUCT: 36 kV Load Break Switch and Fuse combination Switchgear,
type MMMH — 36 — 02, Serial no. 02 — 2009 - 0006

4. REFERENCE STANDARD: IEC 60271 - 200 /2003

5. TESTS PERFORMED: I - Lightning impulse voltage test
I1 - AC power frequency voltage test

6. TEST DATE: 04 + 05.08.2009
7. TEST RESULTS: The product passed the tests.
8. Report has 12 pages and it is edited in 4 copies from which 3 copies for customer.
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1. Identification of the test product:

Type: MMMH - 36— 02

Serial / year: 02 — 2009 - 0006

Drawings: MMMH 36-02-01 ; MMMH-36-02-02

Contract / Test order: 2266/ 01.06.2009 / 21099 / 03.08.2009
Product receiving date: 04.08.2009

Product condition at receiving: New

2. Technical characteristics established By manufacturer:

Rated VOMBEE. ......vovorenmsnnmnasnenssssssssssmaasesssensnnts 36 kV
Rated lightning impulse withstand voltage
- To earth and between phases..............c 170 kV
- Across the isolating distanCe...............o-o 195 kV
Rated power frequency withstand voltage
_To carth and between phases..”..........c- - 70 kV
- Across the isolating distance.............---- 80 kV
Rated QUITENL. .. ...ooocmmmimesessmmnnnnnssssssssnsnsess s e 630 A

During the test the cubicle type MMMH-36-02 was equipped with:
- Load break switch, type LBS36, no.080905-25, manufacturer ULUSOY.
- Fuses 36 kV /30 A, type BID, manufacturer EFO.
- Grounding disconnector, type UET36-2, manufacturer ULUSOY.
_ Isolator with capacitive sensor, type UKAP36, manufacturer ULUSOY.
The operating pressure is 0.5 Bar at 26.5 °C.

3. Tests program: 1— Lightning impulse voltage test
11 — AC power frequency voltage test

= g A
4. Responsibles for test: Eng. 1. Badea (D PN
) Eng D. Stefan (I = /{/_\

5. Present at the tests: -
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I. Lightning impulse voltage test

1. Reception date : 04. 08.2009
2. Test date : 04.08.2009

3. Atmospheric conditions :
- pressure p = 997 mbar;
- temperature t =265+0.1°C:
- relative humidity h=51%
4. Correction factors: k, = 0.963; k; = 1.003

5. Test standard: IEC 62271 — 1/ 2007, clausc 6.2, IEC 62271 — 200 / 2003, clausc 6.2.6.2
6. Test circuit diagram and equipment used :.

f H IZ

; = EUT
P v
G 1 | ]
i X5 A
% 1 E
G
| T
* HVLIG il i ' = :

T 1

DMD

HVLIG - High Voltage Lightning Impulse Generator 4.2 MV, scrial no. 5 -1197, connection 1 2 ( two stages)
Value of cach stage elements
C,=0.288 uF: r,=70.5 Q:r,=230Q
D - Capacitor divider, dividing ratio k= 698.7
DMD - Digital Measuring Device type TR — AS 100 - 10 / 4, Dr.Strauss, serial no. 241, Channel 3
EUT - Equipment Under Test.

Measuring uncertainty for the peak value of lightning impulse is: 1.8 %.
The uncertainty stated is expanded uncerainty obtained by multiplying the standard uncertainty by the coverage
factor k = 2. The value of measurand lies within the assigned range of values with probability of 95 %.
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7. Table with testing sequence and resuits (see aiso oscillograms from page 6)

Position of switching devices | Voltage Earth Free terminal | Pol. | Level of Test result
Load break switch applied to connected to testing | (sce also note n0.2)
. voltage
[kV]
R F, S, T - Neg. 170 Withstood 15 impulses
Pos. 170 Withstood 15 impulscs
closed S FRT - Neg, 170 Wilhsiood 15 ampulscs
Pos. 170 Withstood 15 impulses
T F,RS B Neg. 170 Withstood 15 impulses
: Pos. 170 Wilirdood 15 nmpuises
R F.S.T.r.s. - | Neg. 170 Withstood 15 impulses
Pos. 170 Withstood 15 impulses
S F.R T, st - Neg. 170 Withstood 13 mmpulses
Pos. 170 Withslood 15 impulses
open T FR. S5 1 - Neg. | 170 Withstood 15 impulses
Pos. 170 Willstood 15 ipules
T F,R,§,T,s1 - Neg. 170 Withstood 15 impulses
Pos. 170 Withstood 15 impulscs
s ERST,rl - | _Neg. 170 Withstood 15 impulses
Pos. 170 Withstood 15 impulses
t F.RS.T.rs - Neg 170 Withstood 15 impulses
Pos. 170 Wilhstood 15 impulses
R r FS.Tsit Neg. 195 Withstood 15 impulses
Pos. 195 Withstood 15 impulses
S s ERTL | Neg | 195 | Wilstood 15 impubses
Pos. 195 Withstood 15 impulscs
(1 t FRS.rs Neg. 195 Withstood 15 npulses
open Pos. 195 Witlstood 15 impulses
r R F.S.Tsd Neg. 195 Withstood 15 impulses
Pos. 195 Withstood 15 impulses
s S FRTrt Neg. 195 Withstood 15 impulses
Pos. 195 Withstood 15 impulses
L T FRS.rs Neg, 193 Withstood 13 impulses
Pos. 195 Witlstood 15 impulses

Symbols used: R, S, T, r, 5, t — terminals; F — frame.

Notes: :

1 The test consists in application of 15 impulses for each polarity and each test configuration at specified
voltage level.

2. During the test no more of two disruptive discharges occurred for each complete series of 15 impulses and
no one in the last S consecutive impulses.

3. During the test the grounding disconnector it was in open position.

8. Conclusion: The product passed the test.
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I1. AC power frequency voltage test
1. Reception date : 04.08.2009
2. Test date : 05.08.2009
3. Atmospheric conditions :
pressure p =999 mbar
temperaturc t= 245.6+0.1°C
relative humidity h.=58 %
4. Correction factors: ks=0.969; k; = 0.964

5. Test standard: IEC 62271 — 200 / 2003,¢l.6.2.6.1
6. Test circuit diagram and equipment used :

T, T ACMSS

EE_LACFJsmsop '-
0:500V 0:175(3500V | = |
P ) lﬂ EUT

~ 380V 1

Tr -RogulatinguansformchSOV/O+500V
T - High voltage set up transformer 0.5 / 175 (350) KV: 350 KVA, scrial no. 3-1963

EUT - Equipment Under Test

ACMS - AC measuring systcm
75/350P, no.853889 and low voltage arm type H90, no.89893

MUS9, no.892204.

350 kV consists of: high voltage compressed gas capacitor type MCF
9 + digital peak voltmeter type

 Measuring unceriainly is 1.2 %. ;
The reported uncertainity is an expanded uncertainty, based on a standard uncertainty multiplied by a

coverage factor k = 2, providing a level of confiderice of approximately 95 %.
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7. Testing sequence and results :

Position of switching devices Voltage Earth Free Level of Test result
" Load break switch applicd connccted terminals esting
10 10 voltage KV
(NP VR
R F,S,T - 70 Withstood 60 sec.
closed S F.R.T - 70 Withstood 60 sec
4y F.R S - 70 Withstood 60 sec.
R F.S.T,rs.t - 70 Withstood 60 sec
S FRT.rs! |70 | Withstood60sex.
open T F.R S sl - 70 Withstood 60 sec
r F,R S, T,st - 70 Withstood 60 sec.
S F.R.S,T.r! - 70 Withstood 60 se¢
t F.R 5, T,LS - 70 Wilthstood 60 sec.
R r FS.Tst 80 Withstood 60 sec
S s FRT.rl 80 Withstood 60 sec.
open T 1 FRS.rs 80 Withstood 60 5¢C
r R FSTsl 80 Withstood 60 sec
I I - FRT.rL 80 Withstood 60 scc.
1 T % F.RS..S 80 Willistood 60 sec

Symbols used: R, S, T, 1, 8, 1= terminals;
F — frame.

Notes:

1. The test consists in application of power frequency voltage, for 1 min., for each test configuration at
specified voltage level.

2. During the test no disruptive discharges occurred for cach voltage application.

3. During the test the grounding disconnector it was in open position.

8. Conclusion: The product passed the test.
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MMMH36-02 LOAD BREAK SWITCH COMBINATION WITH FUSE

Rated Voltage ' [36 kv
Rated power frequency withstand voltage (1 min)

Phase to earth and phase to phase 70 kV

At isolating distance 80 kV
Rated Lightning impulse withstand voltage 1.2/50mS :

Phase to earth and phase to phase 170 kV

Across Interrupter 195 kV
Rated frequency 50/60 Hz
Rated current 630 A
Rated peak withstand voltage 40 kA
Rated short-time withstand curfent (1s) 16 KA
Load Break Switch

Brand ULUSOY

Type : LBS36

Serial Number 080905-25

Operating Pressure 0.5 Bar

Min. Operating Pressure 0.4 Bar

Rated Voltage 36 kV

Rated Frequency 50/ 60 Hz

Rated current 630 A
Fuses

Brand EFO

Type BID

Rated Voltage 36 kV

Dimension 537 mm

Serial Number R

Serial Number S

Serfal Number T
Grounding Disconnector

Brand ULUSOY

Type UET36-2

Rated short-time withstand current (15) 1 kA

Rated short-circuit making current (peak) 2,5 kA
Isolator with capacitive sensor

Brand ULUSOY

Type UKAP36

Address: H.Sabanci Organize San. 17 Cad. No: 27 ADANA/TURKEY
Tel: 00 90 322 394 36 97
Fax: 00 90 322 394 37 00
www.panelelektrik. com
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Fig.1

Fig. 2



