g
0 \
] i oS oo T
o - _ R cbpzon
8 T , /f/.. 2%aron
e e e e e e e e L e A OOE

3665 94/04/15/086
|
|
|
{
|
|
|
‘

AR DDA LD \» «\,%S’@/ |

Y11
RIATRVATATRTATR VAT ATR AT ><,, «’.&‘.I«Mwm

TR AAYATATATATAVAVAVATATAY g/\ ;,r««.«.

o
o’

I n

HAIOA

VO

/499




A 00T
_ >\40 UYRsbaor )
~WHhTGOW Ol

A BOCY

- .Jnu vove—adLhan 1

Wy dEI -

!
i
f
1
l
:
!
|
|
|
1

A/YODR &T

| |
A :5 Y
A
R AANRART :g T

e e m—a | e e s werim s e — Y o2l

( >\<OON K
/ su OF

har
(SRS WO W GO WO S W | | T S S W A K WO WO | TR T W T TS WO TN T | I TN W0 T SR T WO | | IO IO T T N TR W B 1 ]
0 oeg 1 ' o' 0B

|
l
l

VOLTA B3665 94/0




=<

A OR'T

' ,. 3 - |
S T A/VOF BIREWHDT
e . mmem im PE—— - . . " " .. :.MZHQD.Q %ML-

A CD'T

3 Vi
terroer—aem—md L EN o

-
<]
<]
<]
<]

A 00°%
BdWS1./d63

¥oi O
AFYOOY 2T

Ot DO

. ) -y
\ AL 2 TIYAY TA
. —_ - Ay pocoz

ANOWY EA

¥y OF ‘-

| VU VN S SOt O W Y { m i 1.1

I I U S Y 1 —

14+ 1 1.k

11 1 _ I VO ORI S TV T N SO | _ | S SO VS S V. D |

AFYOQT TI|

sWw OF

1 1 _

0° 099

1 1 008

A POTEf

I~ IYAY €A] |

M po-o i

- O e =
' oWy gA| |

¥y 0%~ I

.‘ A/¥0DT €3]




f/A

o
jia} A DOTE
1] >nenu.5
.Wﬁ [T - - ’ 2TIIOA
IR : A DOTE
B s e — — o — — e e e e e e - Feemron
A [ A A

J

D |
=
|
|

aviwiwl

AWAVAWAWAWAWARAY

<<<<<<<<<¢<<</<

é% _ﬁ

ﬁ iia«iﬁ Nﬁ?

<

V DL_T A B3665 94/04/18/092

[ WU IS IS SUNNUS WOUURON A T ¢ — F VW VU PR N WU TOVOU I T 1 _ | T N P U I |

[V V AV Y/

| T N TR NN SN U I o | _ i1 .01 &1 k. J _

> AN PorE

-] NHO>
bl 00 Oﬂ
D RITOA

Od -
ﬂ NHO>

OuMHD>
¥ oF

>{\-

__«

L) £
2 3tol
. b Ll Ay co:eg
* aToa

N WHO>

A o) OO ﬂ

Y 0T
ﬂ NHO>

swW OFT
-

07098

I

o"oe

/ 40 R



sy A GO"T

i ———— = P - S s I TR o e

age|59

F

1.7
|2
| 2
|
>
1>

:.nww " >\ﬂot sTaswanty
L '

T HNIBOE JOL

A POl ﬂ

I

A /| ,<>2 », | AN

>\(OOﬂ &I

AR

A 0B°%
SaWaLl/d83
b TH —

X oﬂ -

B3665 94/04/18/093

s I

ASYOOF =T

Fal A QO T

Aw?iipﬁiﬁi?

(VA VAV Y
I._IE.

-
=

Lt 1 1 .11 1 — I P N USROS S N | — [ T UUN N I P N S | — [ |

) L1

H — | I A N I e |

AIAPNE IYAY TA
AL\ - Ay 00:0%
Loy FA

¥ OF "

AFYOOF FT

sw OF

-t
NI

¥ [

o 0g%

008

ZNN



i ﬂ
i <D@\m>55 [ >u>u>§ D

%ﬁ ﬁﬁ)ﬂ\ﬂﬂi \/ iﬂ\g

<<<<<<<<cc<cc.c,

|
|
|
|

VOLTA B3665 94/04/18/094




VOLTA B36865 894/04/18/085

b

g |

21

Fs¥ Jal A %
~. ALAMQE TA
_. S I&
Lfioky TA

x 1]

ASYO 1 4

__________




Pac?'e 62

—_— — Jur— —_— —— I!...lr.. — — —_— e 1

u

uwmwmu«uwmmmu%
BRI AT \?%,

\v vV

Q0" T
p

|

| P

| —

VOLTA 83665‘94/04/18/099

VAR PR T T
in / . iyt
AR il

s



?iil!i]ilillliillii!lillt[f[ﬁl

/Z/ \}j"yi

D - ) N[ oos
fi f [\ \.,>\<, >\ | -
T <ﬁQ\H§ FRVATATRVRVATATE VN v »/\M\ ﬂr




//ﬁy&j;;j)

B
™ i S
U el LN g R

A DBOY

. o o T TRyVeY _mimswanid
7 - Yy ./,n,/k,.l, SNI6GUe dod
| ; N .

- - — —_— —_— et —_— — P ] ——— r— P ] —————— ———

A OO'Y

, A
= SR T b an

VOLTA B3665 94/04/18/097me

I I T _ F I TOR VOO SR SO NSO VRO N |

| I S W T | — R RN SVEOU0 VR WU WV WO Y | m | SN WU S VNN N SN W —

‘ | AZVOOT T3

by
N

AN

OF "—

A/YOOT &T

AN FAY /b oaT

AFADIOE] AYAY 2
» 00 o2l
LNOWY ZA
P A oox

SdWIL/d83

¥y 0FT—
ASYOOT 23

;
- ASADIRE TYAY TA
. . - Ay o0lom
J Lfoke TA
J

-’ J —Y OF -




%ﬁ% SRS 2%2

|
|
l

AN D D> .«

< <..

) I T S




“:f:#

ASEARANYI

\" \Y 1% L%

OLTA B3665 94/04/18/100

V

________

_________

>>>\$_,,\

_________
T




—

VOLTA B3665 94/04/18/101

Fag;e 67

aiﬁg

vV V VvV VU

CCCC

A D A

_________

ARAYY \.@@s\@
«?

u ,\ ,>>>< __ :

_________
L

o
A O

__ AN O [N oo

Yo" azonl

8 3IcA
o o2
| i |
W HIOA
o'
o
OOOOOO
(230

I
ﬂﬂﬂﬂﬂ

/967



/6 R

Y A 003
dﬂuxov SIRSURADTY

3

. "SNIeoca dol
o 00T
v A |

________________________

; A
, o
APAHETAPa B LNAN O

N,
R
R
WA, 00TF
AL A YAY BA

¥ 0g-oz
Noly EA

& ¥M OF-

AFvODT €T

FANEAY [ 00 %

AFANOZ] AvAY =A
% op-ee
2
Lnohy A
[ANNS =1~ 2

SoWal,/d83
Al mﬂ. .
ASYOOT BX




7

vd

VOLTA 53555 94/04/18/103

Fag'e 69

j>

figquﬁiﬁm

I ]

<<<<<<<<

%/ﬁ?a/ipﬁﬂ

CC&CCCQC/HJC

?3 <<@

UHO)

MHO)

WHO>

WHO>

197 %? il

WMO>

/165



E’acjte 70

=

<D<\H<>m>m/ <B<ﬁ<£ﬁ>%/<ﬁ<m |

|

VOLTA B3665 94/04/18/104

________

_________

_________

__________________
1 1

)64



e
7

VOLTA B3565 94/04/18/105

0"

Pag:e 71

|

TS SN T T T N T T S TN O T S

L1 _ I S U W S IS S | _ | S R N O WV VN OO DN | _ | WU U S T W | I N |

085

0°08

/465



Ipag'“e 72

//

/18/106
—>

\_1

VOLTA B3665 94/04

________

_________

_________

____________________




ELETIIN

— 13
/.
A A D A LD Al N VR A W A WL - 5
. - - & 310A
— - _A» o200z
_ ‘ 2 ITOA

e IOoA

= —

4
11111

VOLTA B3665 94/04/18/107
JHT
i
| TP
_
=
=5
b
|
: = , L
5> ‘
s *
<
]
Py

_________




}pa?e 74

y

N A EAAAN

E,\.§§< .

VAVAVAVAVAVAVAVAYATA

ﬁg . @, @g ._<§

q<<<\@@@@€2

VOLTA B3665 94/04/18/108

_________

A A A QOCE
mm AvaAvY TA
AY 00oZ
B me———y
Lfokiv TaA

—N O
ASYODY 1T

___________________




e

VOL TA B3665 94/04/18/109

}pagfeP5
i

|

|

gﬁ%mi ﬂﬁmﬁ

S— ey —r w— s—

& SIoA

ﬂﬂﬂﬂﬂ

______
L.l 1 r

_________
T

1769



VOLTA 83665 94/04/18/110

v & fﬂ
‘ - \<o TRe
E.FAM. - N ‘_u; uMnm r‘ln
P]lii:ll.llllil]ll|1lnflltxfillifig:!iilsm§!m

sopeaaasE

-— <<<<<
zor<
90"

e uuxm \u EE

T _%,

j I |

x ,_>$ T

/,O

Iaffff



7.

o
VOLTA B3665 94/04/18/117

170.0
i
'6_§
%2

310.00 KA

YOIE B

angqav
14.0C Vv

o
20

VOIE 2
vore

X |

- |

| , ’

| Sl
| AT
: a
] | > l
I | l l |
[ =l
Z o | |
I ‘ l |

- 1

- |

: [ X
. {1foT80e RK




page 78

VA/W//W

© A/vor mnumrmvuw

" aNTach 4ol

¢

4/04/18/118

: AM 000z ,
NokyY &A \
f
L
L
¥y Qo o W
,u. N
NN
i
ootezl |\
kz oy N> P
mazmk\nmm. m
el S i oo 4

Ay 0070

T T \/>\\>Q%:
- . - - . . - Y- ’ to.“

¥

¥H 00
Ll

>

VOLTA B3665 9

{ } I i i | __ f 1 _~
0" 00




y-

TA B3665 94/04/18/119
|

A DOTT
e |
rekbnzen

’ \lu - T _ . = 2¥aI0A
: A 00T
\J

page 79
TS
7
I
|
§

VOL




N\

page 80

e m——. .....,s.[.,l...l./i\\._‘..ml/..____r[;f-- —— e m——— -

,r /

|
|

|
|

VOLTA B3665 94/04/18/120




page 81
j
i
|

y
|
|
|

W/ m\_ A ODE
i S asvor srasemnsy
W/ 7 7 anzaeok aol
o A BB'E
M \_>\>x0w vavo aurhan i

|
|
|

|
|
|

VOLTA B3665 94/04/18/121

A 00T
asa@to oly A
AM 00°0Z
1NoHY &A

<4 0003

% T

A OD"F
A/aNm o obiv aa
s —— — ——hY enlo2
inoky A

A 0o°%
BdW3L/a83

v} oo oF
| e |

% er

A BO"E
Asams o oby Ta
e e e e __A¥ 00O
anohy za
,4 00 0%

% T

BW OT
P

s



51168342XB

e AB3665d
stotion d eraals & grandse Duissanee h
-anoan Grannnls segen B

ainticsy d ensais Foaroases

oot sur ony

I'EST REPORT No. AB 3665 d

Apparalus D vl AWECA
Designation 1 SM6 e cubichs 840 by IM
wir A0 A-Rasedd frequeney SEASE He

Faerted volige M S Raeeel nacmed ol

tanulaciuror @ A ERLIN GEERIN - Creninhie - FRANCE

Object T Sinple eapepsiior hank cne awliching fosts eied Gt
PRE L RV
Shari aircudt )bu?-‘ud' fery ridle od )
SAS B penk - A EY

Tested for s MIERLIN CTFRIN

r
¥

b

” I3 i

T e P30 E 3
i i-;'y PR )

Date(s) of 125t R I

'm-t & nars wore carmad out in aocordance with @ Customer request based on NFG stangard 64,130

A92% & 6101, 1
Tro percnmance of tha apparalus o ol and e resulis oblaned sre shovn i the thbles

ceclegrars snd phalograpns enclo

e dasignalins with thal e

Tz rezponsabilty for confonyity of aay apoanc.s hawving tha
w i the Manuiaciurer,

Tha documonts feiming pal of this reporl are

Phatng-ants

Tro lest roporl cormprses B pogeis

G
Oply inmaygral regrodusiion ol hig report is penmiited without wrilte pormission fiom ine Teating
Slation Managor . 7 N

Giranoble 17§07 /3535

Testing Gtation Kanagoer

iechneal Manoegor

.(/‘" ,
_,._Q';‘;._: et ",f}
el cn —

o =:»'i;LH"~U-'N




Mmlizryd

]

on

wenire d'Rsgdis
aialion dessnls & Qiande puisssnce

SEB0RD Tranooe geoed 9
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A20020255

TEST REPORT No. A20020255

Apparatus : Metal-enclosed swilchgear
Designation : MERLIN GERIN SM6 type QM
Rated voltage 12 kV - Rated normal current 200 A - Rated frequency 50/60 Hz

ESSALS

Manufacturer : SCHNEIDER ELECTRIC INDUSTRIES SAS - Ruelf-Malmaison - FRANCE

Object : Breaking tests af the rated transfer current (test duty 4) at:

~ 1730 A -12kV
Tested for : SCHNEIDER ELECTRIC
Date(s) of tests . 04/12/2002
Test laboratory 1 VOILTA — 38050 Grenoble - France

These tests were carried out in accordance with : Standard IEC 60420 (11/90) § 6.103.4

The performance of the apparatus tested and the results obtained are shown in the tables, osciliograms and

photographs enclosed.
The responsibility for conformity of any apparatus having the same designation with that tested rests with the

Manufacturer.

The documents forming part of this report are :

Ratings of the apparatus 2 page(s)
Record of praving tests 1 page(s)
Conditions of proving tests 8 page(s)
Test result tables 1 page(s)
Photographs 0 page(s)
Oscillograms 5 page(s)
Drawings of the apparatus 1 page(s)
The test report comprises 17 pages

This record of proving test shall only be reproduced in the complete form.

The accreditation by the COFRAC Testing section attests of the laboratory competence in the tests ¢overed
by the accreditation.
Grenoble  04/12/2002

Test Manager Technical Manager
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station d'essais a grande puissance No. A20020255 page 2
F-38050 Grenoble cedex 8
C298-Alc
RATINGS OF THE METAL-ENCLOSED
SWITCHGEAR ACCORDING TO IEC 60298
Manufacturer SCHNEIDER ELECTRIC INDUSTRIES SA
Designation MERLIN GERIN SM6 type QM
Number of phases 13
Voltage kV: 12
Power frequency withstand voltage (1 min)
- to earth and between poles kV: 28
- accross the isolating distance kv 32
Lightning impulse withstand voltage
- to earth and between poles kV peak: 75
- accross the isofating distance kV peak : 85
Frequency Hz : 50/60
Neormal current A 200
Peak withstand current kA: B0
Short-time withstand current (duration)
- main circuit KA 20 (18) ]
- earthing switch kA: 20 (1s) .
- earth bar kA 20 (19) :
Arcing withstand due to an internal fault KA : / "-'
- duration s/ o
- type of accessibility (A or B) o ‘
Degree of protection IP2XC
Dimensions (H x W x D) mm: / v
Weight kg: /
Drawing(s) No. . 3730457 ind H sheet 005/028

Metal-enclosed switchgear equipped with

-1 SM6 switch (see page 3)

- 1 earthing switch upper side
- 1 earthing switchdown side

YZrs
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F-38050 Grenoble cedex 9

)

7

No. A20020255 page 3

Ca20-Ala

RATINGS OF THE HV SWITCH-FUSE COMBINATION
ACCORDING TO IEC 60420

Manufacturer - SCHNEIDER ELECTRIC INDUSTRIES SA
Designation MERLIN GERIN SM6
Voltage kV: 12
Power frequency withstand veltage (1 min) kv 28
Lightning impulse withstand voltage KV peak: 75
Peak value of TRV kv : 20.6
Rate-of-rise of TRV kVfps . 0.34
Frequency Hz : 50/60
Normal current A 200
Peak withstand current kA 50
Short-time withstand current kA: 20
- duration s: 2
Transfer current A 1730
Take-over current Al
Short-circuit breaking current KA/
Short-circuit making current kA peak : 50
FUSES
Manufacturer : SCHNEIDER ELECTRIC
Type : MERLIN GERIN
Striker type . Medium
Drawing(s) No. -
¢
/ﬂf’j}
T
o s s
~_.

o e
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No. A20020255 page 4
F-38050 Grenoble cedex 9
LH1-Afa
RECORD OF PROVING TESTS
Apparatus No.: /
Test type and test-duty Page
- Catibration of the supply circuit : 8
12.9kA-12kV-cosd < 0.2
- Calibration of the test circuit : 10
1760 A- 12 kV - cos @ 0.27
- Breaking tests at the rated transfer current : 11

3 breaking fests at: 1540/ 1549 A-12.2 /123 kV

Manufacturer
Representative(s)

- Mr VOLMAT

SCHNEIDER ELECTRIC




Volta

centre d'essais
station d’essais & grande puissance No. A20020255 page 5
F-38050 Grenoble cedex &

CDV1-Ala
disjenctaur élément de
alternateur  de protection  enclencheusr  réglage a ; ; A
L : 1 S ppareil en ossal élément de régiage
alfernator  protection mazking adjustable circuit T T
it switch apparatus under test  adjustable circuit
breaker
T
\———o ft
L
v v

CONDITIONS OF PROVING TESTS

- Pressure of the interrupting medium : 0.4 bar gauge

- Supply voltage of the opening coil : 110 Vdc

- The frame is connected to earth, with measurement of the earth current.

- Supply cireuit : 12.9 kV - 12 kV = 13.5 % of the test circuit (see page 8) —
TRV : see page 9

- Test circuit ; see page 10

- Load circuit : TRV see page 6 %
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a
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No. A20020255 page 6

TTRP-Ala

PROSPECTIVE TRV OF

THE LOAD CIRCUIT

A = Circuit : 1730 A-12kV

K

B o S B S SR S RS AE I B i o

AR A ROy
. [ TS
U

o =20

116

t3 (us)
1.68

f (kHz) 3.75

0.0V g 20,

e
B@[16.60%

AR 1A 20.008)

R S
hi £ -26.2V

Time base

Te| : ’_ixr_ —

L
B
24

@)

3 Déc 2002
10:48:20 p
us/unit : 20
msfunit : .
1
o

0.0V I 20 6w A 20081 Al Ch1 7 234 VI
3 Déc 2002
§[16.60% 19:50:27

Time base

usfunit @ 200
msfunit :
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No. A20020255 page 7

UNCERTAINTIES OF MEASURING CHAINS

INCP-Ald

T Total |
Total
Type of measurement Range Type of calculaticn uncertainty
(20)in %
Current from shunt 0 - 5A True r.m.s. value
Current fram shunt D - BA Peak value
Current from shunt > BA True r.m.s. value
R
Current from shunt > BA Peak value
R I
Current from pulse current D - 65A true r.m.s. value
transformer
Current from tore > 100A True r.m.s. value
R A
Current from tore > T00A r.m.s. value (peak to peak / ¥8}
I — T
Current from tore » 100 A Peak value
SR A
Current from tore > 100A Joule integral
- ] I
Cuzrent from tore > J00A Quadratic average
(peak to peak / V8)
Power factor > 100 A Peak ratio
o T
Voitage from CD or MCD <1000V True r.m.s. value
e
Voltage from CD or MCD <1000V .m.s. value (peak to peak / +8)
D
Voltage from CD of MCD <4000V Peak value
I
Voltage from CD or MCD > 1000 V True r.m.s. value <20 kHz
and < 10kV > 20 kHz
R
Voltage from CD or MCD > 1000V r.m.s. value <20 kHz
and < 10KV (peak to peak / ¥8) > 20 kHz
o
Voltage from CD or MCD = 1000V Peak value < 20 kHz
and < 10kV > 20 kHz
- -
Voltage from CD or MCD = 10kV True r.m.s. value < 20 kHz
> 20 kHz
Voltage from CD or MCD = 10kV r.m.s. value <20 kHz
(peak to peak / Y8} > 20 kHz
Voltage from CD of MCD > 10KV Peak value <20 kHz
> 20 kHz
Arc voltage from CBD or MCD <1000V Peak value
MMMMM
Arc enargy measured U = 10kV True r.m.s, value
fram CD or MCD | measured with
TORE > 100A
_ﬁ______ﬁ__;__—-———m___________d__;_;___“____f_—ﬁ—__r_d
Pressure 0.5 to 1bar Peak value
1 to 2bars
2 to Shbars
§ io t0bars
e ——— -ﬁﬁﬂ
Time 40 to 200 ms
e
Time 200 msto16s

CD : capacitive divider

MCD : mixed capacitive divider

)
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F-38050 Grenoble cedex 9
ETCAC1-Ala
CALIBRATION OF THE SUPPLY CIRCUIT
Circuit 100 % HR 12 kv
source side (-1
load side
Oscillogram No. 20020255.0003
Phase 1 2 3
Frequency Hz 50
Measure of Time ms 20 20 20 70
ther.m.s Value kA 13.0 12,9 12.9 ,ﬁ S
current Average kA 12.9
Aperiodic component Value % 46 41 87 . ,
Peak current KA 27.9 26.2 35,7; R
Power factor <02 b LT
T
- T r——

J58L
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centre d'essais
station d'essais 3 grande puissance No. A20020255 page 9
F-38050 Grenoble cedex 9

CDV1i-Ala

TRV OF THE SUPPLY CIRCUIT

7 8¢
& 22
" g8
) I8
& &
i % g
w £ s
- TTR circuit ¢'alimentation : 12.9 kA /12 kV
/Supply circuit
-TT en essai
! TRV during test
ts (ps) = 60 :
s (ps)y =58 .
U crdtelpeak (KV) = 20.6 (10.3 kY 4 50 %) ; ~
: —
Ucréte/peak / t3 (KVius) = 0.34 8
k=14 5
wy
f(kHz)=7.2 v D
- (g i
[an]
[}
o
L)
N
<t
; =
s
|
1
i
|
3 1
i B
1 5
g s A
5 2
& £8 b
& g - %‘
& 8
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centre d'essais

station d'essais a grande puissance No. A20020265 page 10
F-38050 Grenoble cedex 9
ETCAC1-Ala
CALIBRATION OF THE TEST CIRCUIT
Circuit 100 % HE 12 kV
souree side
load side BE
Oscillogram No. 20020255.0008
Phase 1 2 3
Frequency Hz 50
Measure of Time ms 160 160 160
the r.m.s Value kA 1.77 1.75 1.76
current Average kA 1.76
Aperiodic component Value % <20 <20 <20
i Peak current KA 3.06 3.1 3.74
Power factor 0.27
£

,,,,,,,

/787
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station d'essais 4 grande puissance No. A20020255 page 11
F-38050 Grenoble cedex 9
RO-A/Db
RESULTS OF THE BREAKING TESTS
AT THE TRANSFER CURRENT
Test-duty T No. 4
Operating conditions
of the apparalus : See page 5
Test conditions : See pages 5to 10
Apparatus condition before tests T - new - BB

- having performed the previous tests :

Oscillogram No. 200202565
0011 0012 0013
Operating sequence Ot 02 03
Broken i1 kA f 1547 1549
current 12 kA 1540 i 1549
13 KA| 1540 1647 /
average KA 1540 1547 1549
D.c. component % <20 <20 <20
Recovery V1 kV 7.10 7.10 7.25 =
voltage V2 kv| 712 7.10 7.14
V3 kv 7.03 6.97 6.99
average kv 7.08 7.04 7.43
phase to phase kv 12.3 12.2 12.3
Time opening ms 29.7 29.7 287
arcing ms 15.3 12.0 8.60
break ms 450 41.7 38.3 (i&
TRV peak kv / ! / L
Remarks j
Apparatus condition after tests - - No deterioration was noted.

- The apparatus operates normailly.
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. 51238847XB /?/
Labor ~ &
fjj; f E ’ffij DMTZ 003 ?ZOZLIWTAF ACCREDITATION

Dielectric Test Laboratory N7 1-0140
0 Et a 2, rue Volta Tel.: +33 (0)476 579 143
F-3805¢ Grenoble Cedex 9 Fax: +33 (Y476 579 938

TEST REPORT DMT20031202LMTAF1 page 1/20
Delivered to . TECHNICAL DEPARTEMENT DI PMT MERLIN GERIN 38V PLANT

7.1, CHAMP SAINT-ANGE, VARCES ALLIERES ET RISSET

38050 GRENOBLE CEDEX 9

Tested equipment : SM6 CUBICLE

Reference . IMG - 24 KV - 830 A - 50/60 Hz
Manufacturer . SCHNEIDER ELECTRIC S.A. - DI PMT - FRANCE
Purpose of tests : PROVING OF THE DIELECTRIC WITHSTAND LEVEL

according to {C 62271-200 (2003-11)

Tests performed : according to 1EC 60060-1 {1989-11), IEC 60694 (2002-01)
standard for the following tests :

r

TEST WITH LIGHTNING IMPULSE VOLTAGE [EC 62271-200 (2003-11) Sub-C{ausié 6..2

In presence of : M. CAILLET - ST SM8
Site of tests : VOLTA - MV Dielestric Test Laboratory
Date of tests : the 2003/12/03

The report contains @ 20 pages

Date of issued : January 28, 2004

The performance of the apparatus tested and the results ohtalned are shown in the tablas, oscillograms and photographs enclosed.

The responsibility for conformity of any apparatus having the same designation with that tested resls with the manufacturer.

This record of proving test shall only be reproduced in the complete form. The accreditation by the COFRAG Testing Section attests of the
laboratory competence in the lests covered by the accreditation.

Tes| Manager ~ o Technical Manager
//"M i T J
M. CHAVE T T E. FERNAND

/99




Dielectric Test Laboratory

2, rus Voita Tél.:

‘olta

+33 (0) 476 573 143
F-38050 Grenohle cedex® Fax: +33 (0) 476 579 938

-
DMT20031202 LMTAH/ page 5/20

3. RATINGS OF THE SWITCHGEAR

Apparatus

- type

- manufacturing year
- number of poles
Manufacturer

Rated voltage

Rated insulation levet
Rated frequency
Rated normal current

Drawing of the switchgear n®

4, MOUNTING ARRANGEMENT

The switchgear is in conformity wilh to the drawing n® 3731372 rev. U page 3/12, refer fo page 9. el
The switchgear is located at 7 m of the control room and at 1 m of the access door of the laboratory.

SMS& CUBICLE

IMC

2003

3

SCHNEIDER ELECTRIC $.A. - DI PMT - FRANCE
24 kv

50/125 kV

50/60 Hz

630 A

3731372 rev. U page 3/12

r

Refer to scheme page 17 tor terminal identitication. el

Refer to pictures page 15.

5. VALUES TO VERIFY

according to
Rated voltage level
Test with lightning impulse voilage

To earth
Across open switching device

6. ATMOSPHERIC CONDITIONS

IEC 606924 (2002-01}

24 kv
T =
t25kV 15impulses + e
125KV 15impulsess oo
S

The correction factors K are calculated according te IEC 60060-1 (1988-11) Sub-Clause 11 standard.
Atmospheric conditions observed during the test :

date b: t: tw: Ub: L: Hu: K
hPa °C *C kv m 3
g/m
03/12/2003 980 20 2.8 138 0.105 7.6 0.946

1900
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a 2, rue Volta Tel: +33 {0} 476 579 143 DMT20031 202LMTAF1

F-38050 Grenoble cedex @ Fax: +33 (0} 476 578 938

S

page 7/20

7. TESTS CIRCUITS

7.1. LIGHTNING IMPULSE

rpl

Generator 8 stages BOOkV 40kJ HAEFELY W(Q 514470
Values for each stage : C = 1,0pF, rc = 4,8k, rpi = 68Q, i = 120, rse = 350Q

b . Divider 800kV Ct = 670pF, Rt = 226,20 HAEFELY WO 514470 n® GS800-670F
O8C @ Transient analyser RTD 710A type TEKTRONIX n® AY102

Visu  :  Moniter 620 type (gauge) TEKTRONIX n° BO36782

Sa : Probe 100x Z = 10MQ P5100 type TEKTRONIX n® 0004

PC :  Computer + IC card GPIB NI-488-2 type

GPIB ; Cable link GPIB IEEE-488
| 1 Testobject

Uncertainty of measuring chains

Lightning impulse voltage measured with D :
The uncertainty of the measure is + 3.38% (estimated confidence level not less than 95%)




Dielectric Test Lahoratory

Olta 2, 1ue Volta Tel: +33(0) 476572 143 YIIT20031202LMTAF1  page 9/20

F-38050 Grenoble cedex 9 Fax: +33 {0) 476 579 938

8. TESTS PROCEDURES
8.1. APPLICATION OF TEST VOLTAGE

8.1.1. Switchgear closed

Test to earth and between poles :
Voltage is applied 1o one pole, the frame and the other poles are earthed.

8.1.2. Switchgear open

Test to earth and across open switching device
Voltage is applied successively to each terminal, the other terminat and the frame are earthed.

8.2. TEST WITH LIGHTNING IMPULSE VOLTAGE

Withstand voltage test :
15 impulses with the specified level are appifed for both positive and negative polarities

JSIOR
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m

9. BESULTS

The annexes mentioned in the resulis tables are not systematically joined to the report. Nevertheless they can
be consulied on request at the laboratory.

9.1. TEST WITH LIGTHTNING iMPULSE VOLTAGE

A = The correction factor K has been Applied

NA = The correction factor K has Not been Applied
AK = The correction factor K = 0.950 has been Applied (IEC 680694 2002-01)

Test Earth Voltage Voltage Carrection Resulis Annex
condition connected applied applied factor
to to pol.
KV K (1} n°
Waveform
open FBCabc A pos. 100 0.946 | AK 1.27/49.99 us 031016
open FBCabe A pos. 125 0.946 1 AK Withstood 15 Imputses | 031025
Waveform
open FBCabe A neg. 100 0.946 | AK 1.28/ 49.17 ps 031029
open FBCabc A neg. 125 0.946 | AK Withstood 15 Impulses | 031043
Waveform
open FACabc B pos. 100 0.946 | AK 1.28/ 50.18 ps 0310521,
open FACabc B pos. 125 0.946 | AK Withstood 15 Impulses | 031116
Waveform I
open FACabc B neg. 100 09468 | AK 1.28/49.14 ps 031117
Gpen FACabc B neg. 125 0.946 | AK Withstood 15 Impulses [ 031127
Waveform i
open FABabc C pos. 100 0.948 | AK 1.28/50.43 ps 031130 |
cpen FABabc C pos. 125 0.946 | AK Withstoed 15 Impulses | 031139 |
Waveform P
open FABabc C neg. 100 0.946 | AK 1.28/ 49,32 s 031147 :
open FABabe C neg. 126 0.946 | AK Withstood 15 Impulses | 031151
Waveform
ocpen FABCbc a pos. 100 0.946 | AK 1.13/49.45 ps 031314
open FABCbc a pos. 125 0.946 | AK Withstood 156 impulses | 031326
Waveform
open FABCbe a neg. 100 0.946 | AK 1.12/ 48.54 ps 031313
open FABCbc a neg. 125 0.946 | AK Withstood 15 Impuises | 031336
Waveform
open FABCac b pos. 100 0.946 | AK 1.23/49.87 us 031345
open FABCac b pos. 125 0.946 | AK Withstood 15 Impulses | 031354
Waveform
open FABCac b neg. 100 0.946 | AK 1.23/49.13 us 031356
open FABCac b ney. 125 0.946 | AK Withstood 15 Impulses | 031405
1
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(1)

8.1. TEST WITH LIGTHTNING IMPULSE VOLTAGE {CONTINUATION)

Test Earth Voltage Voltage | Correction Results Annex
condition connected applied applied factor
to o pol.
KV K {1) n°
Waveform
closed FAaCc Bb pos. 100 | 0.846 | AK 1.24/ 49.93 s 031438
closed FAaCc Bb pos. 25 [ 0.948 | AK | Withstood 15 Impulses | 031448
Waveform
closed FAaCe Bb neg. 100 | 0.846 | AK 1.24/ 49.00 ps 031450
closed FAaCc Bb neg. 125 | 0.946 | AK | Withstood 15 Impulses | 031500
Waveform
closed FBbCc Aa pos. 100 {0946 | AK 1.23/49.87 us 031506
closed FBbCc Aa pos. 125 | 0.946 | AK | Withstood 15 Impulses | 031524
Waveform
closed FBbCc Aa neg. 100 [ 0.946 | AK 1.22/ 48.97 s 031525
closed FBbCe Aa neg. 125 | 0.946 | AK | Withstood 15 impulses | 031535
Wavetorm
closed FAaBb Cc pos. 100 | 0.946 ; AK 1.24/ 49.99 us 031548
closed FAaBb Cc pos. 125 | 0.846 | AK | Withstood 15 Impulses | 031557
Wavefarm
closad FAaBb Ce neg. 100 [ 0946 | AK 1.24/ 49.20 ps 031558
closed FAaBb Ce neg. 125 | 0.946 | AK | Withstood 15 Impulses | 031611
Waveform
open FABCab ¢ pos. 100 0.946 | AK 1.23/50.24 s 031411
open FABCab c pos, 126 |1 0.846 | AK | Withstood 15 Impuises | 031625
Waveform
open FABCab c neg. 106 | 0.946 | AK 1.22/ 4911 us 031627
open FABCab c neg. 125 | 0.846 | AK | Withstood 15 Impulses | 031633

A = The correction factor K has been Applied

AK = The correction factor K = 0.950 has been Applied {IEC 60694 2002-01)

NA = The correction factor K has Not been Applied

S50
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S$M6 Cubicle IMC Type 24 kV

Test photographies

s
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SM6 Cubicle IMC Type 24 kV

Terminal identification

™
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High Power Testing Station

olta

Dieglectric Test Laboratory

Station d’Essais a Grande Puissance

Laboratoire d’Essais Diélectrigues

Adresse postale :

postal address ;

VOLTA 2, rue Voita F- 38050 Grenoble Cedex 9
Tel.: Tel : +33 (0) 478 579 143

Fax. : Fax. : +33 (0) 478 579 638

Messieurs,

Nous vous confirmons que YOLTA est tofalement indépendant
de toute unité opérationnelle du groupe Schngider Efectric.

Pour les essais d'appareils 4 basse tension :

VOLTA est membre de
¢ ASEFA (Association de Stalions d'Essals Frangaises
o' Appateils élecirgues) affitié a

« CERTIFELEC (Assaociation pour 1a certification de
produits électriques industriels) st au

+  LOVAG (LOw Voltage AGreement : Crganisme
Européen d'accréditalion).

i & laboratoire est accrédité par COFRAC - section Essais
{COmité FRangais d’ACcreditation).

It est qualifié par les UL el CSA dans le cadre de la
certification paragée.

Pour les essais d'apparells 4 moyenne et haute tensions :

VOLTA est membre de :

« ESEF (Ensemble des Stations d'Fssais & grande
puissance Frangaises) } afiifié &

+ CERTIFELEC {Association pour la certification de
produits éleclriques industriels) et au

s+ STt {Shor-circuit Testing Liaison) association
internationale de collaboration entre principaux
organismes d'essais,

Il est accrédité par COFRAG - section Essais (COmité
FRangals d’ACcréditation}.

Les objectifs de 'ASEFA, du LOVAG, de ' ESEF et du STL
sont d’harmoniser les procédures d'essais entre stations
d'assais el d'établir des certificats de conformite,

Les essais sont effectués dans notre laboratoire, conformément
aux direclives de TASEFA, de I' £SEF, du COFRAC, du LOVAG
et du STL, aussi bien pour le compte des unités du groupe
Sehneider Electric que pour d'autres socidtés frangaises ou
etrangéres,

Sincéres sajutations.

Le Responsable de Volta

sofrae

ACCRETATION
[ R Eh]
PORTEE
COMMUNQUEE -
P)‘.."
SURDEMANDE o

ESSEDS

Dear Sirs

We confirm that VOLTA Is independent from any division in
Scheeider Electric Company.

For low-voltage apparatus testing :

VOLTA Is member of :

« ASEFA {Asscciation de Siations d'Essais Francaises
d'Appareils électriques @ Association of French testing
stations of eleclrcal apparatus) affiliated te

» CERTIFELEGC (Association for certification of industdal
electrical apparatus) and to

»  LOVAG (LOw Voltage AGreement : European
Cenrtification organization).

The laboratory is accredited by COFRAC - section Essais
{French Certification organization).

Itis qualified by UL and CSA as part of the shared
certification.

For medium and high voltages apparatus testing :

VOLTA is member of : [
+ ESEF (Union of French Testing Stations) affiliated to Bl

+ CERTIFELEC {Asscciation for certification of industrial v
electrical apparatus) and to

»  STi {Short-circuit Testing Liaison) an intemational
association for cooperation between main testing
organizations.

i is aceredited by COFBAC - section Essais {French L
Certificalion organization). Fog

The objectives of ASEFA, LOVAG, ESEF and STL are to
harmonize test methods and to validate test certifications,

Tests are carried out by our laboratory according to ASEFA,
ESEF, COFRAC, LOVAG and STL guides on behalf of Schneider
Electric divisions and other French and fereign companies.

Yours faithfully.

VOLTA Responsible
~ cofrsc
ACCREDTATON ==y
B M 16140
PORTEE
COMUNIQUEE

J.FREY




centre d'essais // @@?F@ie

station d'essais & 5'@ 238866XB

38050 Grenoble ACCREDITATION

A2005-0477-00

K 1-0140

TEST REPORT No. A2005-0477-00

Apparatus : Metal-enclosed switchgear

Designation : MERLIN GERIN Cubicle SM6 type IM 500 + IM 375 with exhaust by the top
Rated voftage 24 kV - Rated normal current 630 A - Rated frequency 50/60 Hz

Manutacturer : SCHNEIDER ELECTRIC INDUSTRIES SAS - Rueil-Malmaison - FRANCE

Object : Arcing test due o internal fauit rated at:
- 16 kA - 1 s - three-phase
- in the swifch of the IM 375 cubicle

Tested for : SCHNEIDER ELECTRIC
Date(s) of tests 1 04/07/2005
Test laboratory : VOLTA - 38050 Grenobie - FRANCE

These tests were carried out in accordance with : Standard IEC 62271-200 (2003) Annex A

The performance of the apparatus tested and the results obtained are shown in the tables, oscillograms and | L
photographs enclosed. G e
The responsibility for conformity of any apparatus having the same designation with that tested rests with the =~ "+ ..

Manufacturer.

The documents forming part of this report are o

Ratings of the apparatus 3 page(s)
Record of proving tests 1 page(s)
Conditions of proving tests 5 page(s)
Test result tables 2 page(s)
Photographs 2 page{s)
Oscillograms 1 page(s)
Drawings of the apparatus 1 page(s)
The test report comprises 16 pages

This record of proving test shall only be reproduced in the complete form.

The accreditation by the COFRAC Testing section attests of the laboratory competence in the tests covered
by the accreditation.

Grencble  19/01/2006

Test Manager Technical Manager
- > v
RARNOULD e e e B.BELLIA Y — e

JO07
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CH2271-200-Ala

RATINGS OF THE METAL-ENCLOSED
SWITCHGEAR ACCORDING TO IEC 62271-200

Manufacturer : SCHNEIDER ELECTRIC INDUSTRIES SAS
Designation MERLIN GERIN Cubicles SM6 type IM 500 + IM 375
Number of phases 13
Voltage kvV: 24
Power frequency withstand voltage (1 min)
- o earth and between poles kV: 50
- accross the isolating distance kV: 60
Lightning impulse withstand voltage
- to earth and betweon poles kV peak: 125
- accross the isolating distance kV peak: 145
Frequency Hz : 50/60
Normal current A 630
Peak withstand current KA : 40 .
Short-time withstand current (duration) ;
- main ¢ireuit kA: 16 (15
- earthing swiich kA: 16 (1s)
- garth bar kA: 16 (1) :
Arcing withstand due to an internal fault kA: 16
- duration 5: 1 e
- IAC classification : AFLR e
Degree of protection 1 1P2XC
Dimensions {H x W x D} mm: /
Weight kg: /

Drawing(s) No.

;51238212 FO - GO folio 46/001

Metlal-enclosed switchgear equipped with

+ 1 cubicle IM 500

1 cubicle IM 375

/507
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station d'essais a grande puissance

F-38050 Grenoble cedex 9

No. A2005-0477-00 |[page 3

C265-A/b

RATINGS OF THE HV SWITCH
ACCORDING TO IEC 60265-1

Manufacturer SCHNEIDER ELECTRIC INDUSTRIES SAS
Designation MERLIN GERIN Cubicles SM6 tyge IM 500 + IM 375
Increased operating frequency switch : HE3
other :
Installation indoor ; =2
outdoor :
Interrupting medium gas SFG; HE
other:
Absolute pressure at 20 °C bar: 14
Number of poles ;3
Voltage kV: 24
Power frequency withstand voltage {1 min) kv: B0
Lightning impulse withstand voltage kV peak: 125
Frequency Hz: 50/60
Normal current A 630
Peak withstand current kA 40 :
Short-time withstand current kA: 16 :
- duration s: 1
Breaking capacity l
- mainly active load A: 630 i
- no-lead transformer A T<tet2<l<b
- closed loop A 830
- cable-charging A: 315
- line-charging A/
- earth-faudt A: 95
- cable-charging under earth-fault conditions A Bb
Shert-circuit making current kA peak ; 40 f
Number of operations with mainly active load 100 \
Mechanicat endurance operating cycles : 1000
Operating ternperature minimum °G: -5 \
maximum °C; +40 (\
Degree of protection : [P2XC
Drawing(s) No. -

/070
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CG2271-102T-Ala

RATINGS OF THE EARTHING SWITCH
ACCORDING TO IEC 62271-102

Manufacturer : SCHNEIDER ELECTRIC INDUSTRIES SAS
Designation MERLIN GERIN
installation indoor : BE
outdoor :
Method of closing manual ; BB
electrical :
Method of opening manual : BB
electrical
Number of pofes 0 3
Voltage kv 24
Power frequency withstand voltage
- to earth and between poles .1 min kV: B0
1 min wet kV:/
Lightning impulse withstand voltage
- to earth and between poles kV peak : 125 g
Switching impulse withstand voltage
- class for U = 300 kV {A or B) T/ -
- to earth kVpeak: / "
Frequency Hz: 50/60
Peak withstand current kA: 40 b
Short-time withstand current kA: 16
- duration st 1 i
Shori-circuit making current kA peak: 40
Supply voltage - control motor Vac: /
- ¢losing mechanism Vac: /
- opening mechanism Vac: /
Operating mechanism supply pressure bargauge: / (\“
Contact zone m: L=/ ;8= U=/
Mechanical - straight load N:/
terminal load - cross-toad N:/
Control mechanism type : CH \
Drawing(s) No. o
.n//w‘
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station d'essais a grande puissance
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LHi-Ala
RECORD OF PROVING TESTS
Apparaius No.:  /
Test type and test-duty Page
- Arcing test due to internal fauit at: 11

16.5 kA - 1 s - three-phase
in the switch of the IM 375 cubicle

Manufacturer

Representative(s) : Mr. SONZOGNI Jean-Louis
Mr. MESTRALLET Serge

\ AY
SCHNEIDER ELECTRIC
SCHNEIDER ELECTRIC

15/
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CDARLC-Ala

TEST CIRCUIT

disjoncteur
alternateur de protection  enclencheur

élément de réglage

alternator  protection making switch
circuit-breaker

U

adjustable circuit

appareil en essai
apparalus under test

p—
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1
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CONDITIONS OF PROVING TESTS
SUPPLY Copper bar mm x mm : #

Aluminium cable mm?”: 240

Copper cable mm?

Number per phase o1
INDICATORS IN Cotton fabric 150 g/m?: mm
BLACK CRETONNE Black cotton-interlining lawn 40 gfm?:

No indicators :
RELATIVE PRESSURE  Pole 1 bar: Air at0.4 bar
INSIDE POLES Pole 2 bar: Airat 0.4 bar

Pole 3 bar: Airat 0.4 bar

Arc initiated between phases by means of a metal wire of 0.6 mm diameter.

Functionat unit under test: 1M 375

CONDITIONS OF INSTALLATION

See page(s) :

709

1912
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CONDITIONS OF PROVING TESTS

Plafond

/" Celling

" Tyt g o T T

800

| Celiule IM500 ~ Cellule IM375
| IM500 Cubicle IM375 Cubicle

100 o

Court-circuit triphasé

Mur
War\ Three-phase short-gircuit
] B .‘\ = \\“/
s\ iV

Alimentation -
SU,DP[J/ I

Vue de face
Front view

Closed

- Switch of cubicle M 500 :
Closed

- Switch of cubicle tM 375
- No cables connected output.




