EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIRECTION

3.3- Fuse holder

25 introduction / extraction manuai operations.

3.4 - Measure of ihe resistance of the main clrcuit under 100 Adc

4 - TEST CONDITIONS

5-TESTS RESULTS

No of oporating H 1000 2000
sequences
Pole A (uQ) 35 34 37
Pole B {(n9) a3 34 35
Pols C (nQ) 35 36 38

During the 2000 operating cycles no malfunction as been detected In the switch disconnestor.
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

TEST REPORT
No. MT.00.3,C.098.

Prefabricated panel Fluofix GC with SF6 three position switch disconnectar type 1ISFG

Lightning Impulse Voitage Test
Power Frequency Voltage Test

Test regulations applied:

IEC 298 (1990).
IEC 634 (1980).

Tests resulls:

The prefabricated panel Fluolix GG passed lhe Tests,

Dale of tasls: June 20", 2000.

Tests performed by: The laboratory chief
Maruet manins é ui Gardoso
o
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

1 - TECHNICAL DATA OF SWITCHGEAR
Prefabricated panel

Type: Fluofix GC

Serial no.: -

Rated vollage: 24 KV

Rated current: 630 A

Rated power-fraquency withstand voitage: 50 {60 KV
Rated lightning Impulse withstand voltage: 125/ 146 KVp
Raled peak withstand current; 40 kAp

Rated short-llme withstand current: 16kA/3 8

Rated frequency: 50 Hz

Drawing on page 7

With SF6 rotary three posiilon switch disconnestor

Type: ISFG
Serlai no.: -
Rated voltage: 24 kV
Rated current: 630 A
Rated power-frequency withstand voltage: 50 /60 kv
Rated lightning impulse withstand voltage: 126/ 145 kvp
Breaking capaclly:
Active charge: 830 A
No-load transformer: 1250 kVA
No-load cables: 16 A
Closing capacity: 40 kAp
Ratad short-time withstand current: 16 kKA/3 s
Rated peak withstand currenl: 40 kAp
Raled frequency: 50 Hz
8F6 pressure (20 °C): 0.3 bar rel.

2. MANUFACTURER
EEAGEC, Medium Voltage Swiichgear Division

3. TEST PERFORMED

Lighining Impuise Voltage Testat 125/ 145 kVp, 1.2/560 pis.
Povier Frequency Voltage Test at 50 /60 KV, 1 minute,

Note: This test report refers to tests performed within the procedute of the partial discharge lests according to
IEC 298, sub-clause 8.1.9, speciiled on the lest report n® MT.00.3.C.089..
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MEDIUM VOLTAGE SWITCHGEAR DIVISION

EFACEC ENERGY

4 - TEST CONDITIONS

Tests performed according clreuit dlagrams on page 6.

5-TESTS RESULTS

According flgure on page 5:

5.1 - Switch disconnectors closed

( Test lo earth and belween phases )

Vollage | Connectedto | Impulses | Impulses/ Apolied Result | Oscllogram | Pauwer frequoncy Result
Applied garth ! flashovers Voltage on page voltage
To flashovers - 2KVp 1.2/69 ps kY /1 minute
.‘.
Aaa’ | BCheb'e'F | 16/0 15/0 125 Passed 8 60 Passod
Bbb' | ACaca'¢’F i6/0 i6/0 126 Passed 9 50 Passed
Cec' | ABaba'h'F | i5/0 15/0 126 Passed i0 50 Passed
5.2 - Switch disconnector S1 open, 52 and 53 closed
{ Tast to earth and between phases )
Vollage | Connectedio { Impulses | Impulses/ Applled Resull | Oscifogram | Poweritequency Result
Applled earth / flashovers Vollaga on page vollage
to fashavers . £ kVp 1,2/50 ps kv /1 minute
+
A BGeboabe'F [ 15/0 i5/9 125 Passad 11 50 Passed
B ACabca'b'¢'F 15/0 i5/0 125 Passed 12 50 Passed
G ARabea'b'e'F 15/0 16/0 125 Passed 13 50 Passed
5.3 - Switch disconneclor 81 and 83 open, S2 closed
{ Test o earth and between phases )
Vollage | Connactedto | Impulses | Impulses/ Applied Resull | Oscillogram | Powerfrequency |  Resuk
Applled earh !/ flashovers Voitage on page vollage
to tlashovers - L kVp 1.2/60 s KV / 1 minute
+
a beABCa'b'OF 15/0 i5/0 125 Passed 14 ~ 50 Passed
b acABCab'e'F | {65/D 16/0 128 Passed 15 50 Passed
¢ dbABCaBSF | 16/0 15/0 125 Passed 16 50 Passed
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

5.4 - Switch disconnector S1 open, 2 and 83 closed

( Test across the isolaling distance )

Vollage | Connectedto | Impulses Impilses / Appiled Rosult | Oscllogram | Power frequency Roesult
Applied earth ! fiashovers Veltage on page yoltago
to fashovers - +KkVp 1.2/50 18 kv /1 minule
.’
A ag’ i5/0 i5/0 145 Passed i7 60 Passed
B bb' 15/0 15/0 145 Passed 18 80 Passed
G cc' i6/0 15/0 145 Passed 19 60 Passed
5.5 - Switch disconnector S1 and 83 open, 52 closed
{ Test across the Isolating distance )
Vollage | Connecledio | Impulses lmpulses / Appliad Resuit | Oscilogram | Fower frequency Result
Appllad garth / flashaovers Voltage on page vollage
to flashovets - Thvp1.2/60 us KV 7 1 minvte
+
a Aa' 15/0 1570 145 Passed 20 60 Pagsed
b Bb' 15/0 i5/0 145 Passed 2] 60 Passed
c Cc' 15/0 15/0 145 Passed 22 60 Passad
5.6 - Swilch discormector $1 and S3 closed on earth position, 82 closed an service posilion
{ Test to earth and between phases )
Vollage | Connected | impulses/ Impulses ! Applied Resull | Osclllogram | Power lrequency | Result
applled 1o earth flashovers | flashovers Voltage on page voltage
to ¥ - + kVp 1.2/60 ps kY /7 1 minvte
a boF 15/¢ 15190 125 Pagsed 23 50 Passed
b ack 15740 1570 125 Passed 24 50O Passed
c abF G/ 0 15/0 125 Passed 25 50 Passed
Date: 2000-07-14 | DURD  £¢” | T.R.MT.00.3.C.098.
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EFACEC ENERGY
W MEDIUM VOLTAGE SWITCHGEAR DIVISION
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MEDIUM VOLTAGE SWITGHGEAR DIVISION

EFACEC ENERGY

- Lighining limptise Voltage Test

Impulse

Generator

B

— Voltage measurement
7——.-—-——)

- Power Frequency Voltage Tesl

Hl
Valtage

Measurement
and contro)

Profabricated panel Fluofix GG

Test
Object

Test
Object
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

No. i
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W EFACEC ENERGY
A MEDIUM VOLTAGE SWITCHGEAR DIVISION

MNo. 1
'15 Lightnlng Impulses + / 125kV 1,2 /60 ps ‘ CHL: LI
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION
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EFACEC ENERGY
W MEDIUM VOLTAGE SWITCHGEAR DIVISION
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

No. !

lled to L2 i L
Voltage applled to UP + 126,68k
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

Ho. 1
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EFACEC ENERGY
W MEDIUM VOLTAGE SWITCHGEAR DIVISION

Mo, i
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w | EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

M }
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION
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EFACEC ENERGY
MEDIUM YOLTAGE SWITCHGEAR DIVISION
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION
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EFACEC ENERGY
W MEDIUM VOLTAGE SWITCHGEAR DIVISION

Mo . i
. CHi: LI
: Voltage applied 1o L2 b= [48.4kV
i : Ty o Laips
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P\”‘% : : : :
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

16 Lightning impulses - / 146KV 1,2 /60 ys No. 1
Voltaga applled to L3 EM____-
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: EFACEC ENERGY
@ MEDIUM VOLTAGE SWITCHGEAR DIVISION

Ho. f
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

15 Lightning Impulses - / 128KV 1,2/ 50 ps
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

15 Uightnlng Impulses + / 136 kV 1,2 /50 us
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EFACEC ENERGY
MEBDIUM VOLTAGE SWITCHGEAR DIVISION

TEST REPORT
No. MT983086

Prefabricated panel Fluofix GC with SF6 three position switch disconnector ISFG

Mechanical Tests

Test regulations applled:

IEC 128 (1984)
IEC 265-1 (1983)
IEC 684 (1080)

Tests resulis:

The prefabricated panel Fluofix GC passed the Tesls.

Date of fests: 3 to 8 Oclober, 1998,

Tests perro/mv/d

Manuel'Martins

The taboraldry chief

Date: 98.11.04 MT { GQ

T. R. MT983086




EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

1 - TECHNICAL. DATA
SF6 rotary three position swiich disconnector

Type: ISFG
Serial no.: -
Rated voltage: 24 kv
Rated current: 630 A
Raled power-frequency wilhstand voltage: 50 /60 kv
Rated lightnlng Impulse withstand voltage: 125 7 145 kVp
Breaking capacity;
Active charge: 830 A
No-load transformer; 1250 kVA
No-load cables: 18 A
Closing capacily: 63 kAp
Raled shori-time withstand current; 16 kA /3 s
Raled peak withstand cusrent: 40 kAp
Rated frequency: 50 Hz
SF6 pressure (20 °C): 0.3 bar rel,

Command

Type: Cl1
Command with a motor kit, 110 Vde type CIM,

2 - MANUFACTURER

EFACEC, Medium Voltage Switchgear Division,

3 - CLIENT

4 - TEST PERFORMED
4,1 - Sewice position

Mechanical operation test with 1000 close / open operations.

No of operating Control Voitage Operating sequence
S8QUeNGCes
900 rated
50 minimum (85 % Un) C-158-0-15s
50 maximum (110 % Un)

[ Total: [ 1000 ]

|Dpate:98.11.04  |MT/GQ /3£ |T.R mT983086
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

4.2 - Earlh poslifon

1000 closs / open manual operalions,

4.3 - Fuse holder

25 introduction f extracilon manual operations.

4.4 - Measure of the resistance of the main circult undsr 100 Ade

( { 5 - TEST CONDITIONS
6 - TESTS RESULTS
No of operating 0 1000
sequences

Pole A (ped) 34 33

Pole B (u0)) 32 30

Pole C () 31 3

During the 1000 operating cycles no malfunciion as been dstecled In the switch disconnecior,

. -
N

Date: 98.11.04 MT/GQ /)é T. R. MT883086




EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

TEST REPORT
No. MT983088

Ring Main Unit Fluofix GC with SF6 three position switch disconnector type ISFG

Gas tighthess test

Test regulations applied:

IEC 298 (1990},

Tests results:

The Ring Main Unit Fluofix GC passed the Tests.

Date of tests: 16" and 18" September, 3" and 8" of October 1998

Tests performed by: The laboratory chief
}% /\ f'“/ %ﬂ% &
Manuel Martins Rui Cardoso Qgiu, ‘g}g

Date: 98.11.04 | MT/6Q /% T. R. MT983088




EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

1 -TECHNICAL DATA OF SWITCHGEAR
Ring Main Unit

Type: Fluofix GC

Serial no.: -

Rated voltage: 24 kV

Rated current: 630 A

Rated power-frequency withstand voltage: 50 / 80 kV
Rated lightning impulse withstand voltage: 125 / 145 kVp
Rated peak withstand cuirent: 40 kAp

Rated short-time withstand current: 16 kAT 3 s
Rated fregquency: B0 Hz

Sealed pressure system

SFB6 pressure {20 °C): O.3bar rel,

With SF6 rotary three position switch disconnector

Type: ISFG
Serial no.: -
Rated voltage: 24 kV
Rated current: 630 A
Rated power-frequency withstand voltage: 60 / 60 kV
Rated lightning impulse withstand veitage: 125 / 145 kVp
Breaking capacity:
Active charge: 630 A
No-toad transformer: 1250 kVA
No-load cables: 18 A
Closing capacity: 40 kAp
Rated short-time withstand current; 16 KA/ 3 s
Rated peak withstand current: 40 kAp
Rated frequency: 60 Hz

2 -MANUFACTURER

EFACEC, Medium Voltage Switchgear Division

3 -TEST PERFORMED

Gas tightness test.
SFB gas cumulative leakage measurement.

Date: 98.11.04  |MT/GQ ,%“ | T.R.MT983088
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

4 -TEST CONDITIONS

Service gas: sulphur hexafluoride (SF&

Test gas: SF6

SF6 pressure: 0,3bar (rated)

Meter type: electron capture detector with H t

For SF6 gas sniffing test: 1 x108 cm®/ s
For 5F6 gas cumulative leakage measurement: 0,01 ppm

The Fluofix GC main structure is a common welded s

0.3 bar relative,

ype sinter capable of the following sensitivities:

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

Concerning formulas:

T = {Pr — Pm}*Vol

vears

Fp*365*24*60*60

Frel = Fp*365*24*60*60*100 %/year

Pr+1)*Vol

Where

Fp = {Pr - Pm)*Vol bar.cm3/s

T

Frel = {Pr - Pm}*100 %/year

{Pr+13*T

Pr {rated filling pressure) = 0,3 bar

Pm {minimum functional prassure} = 0,1 bar

For each Fluofix GC configuration,
leakage rate {Frel) were calculated for

Fluofix GC Fiuofix SF6 volume . Fp Frel
Configuration {om?) {bar*em®/s) {%/year)
218+1CIS 426,56 x10° 9,0 x10°% 0,61
2|5 261,7 x10° 6,5 x10°® 0,51
3S+1CIS 557,4 x10° 1,2 x10 0,561
215 4+ 2CIs 6591,4 x10° 1,3 10 0,61
3i8 392,56 x10° 8,3 x10° 0,61
MMis+1cis 261,7 x10° 5,5 x10° 0,51

tesl tank, fllled with sulphur hexafluoride (SF6) at
Inside the tank are located the ISFG three-position switch disconnectors and the bushars,

the vatues of the maximum permissible leakage rate (Fp) and relative
an estimated lifespan (T) of 30 years;

The SF6 gas-snitfing test would use the values of Fp for each of the Fluofix GC functions but for added
security, the pass/fail level was lowered to 1,0 x10° bar*om?/s.

For the new value of Fp,

wara calculated:

Fp=1,0 x10°® bar*cm¥s

Fluofix GC Fluofix SF8 volume Estimated lifespan Fral
Configuration {em?) o {years) {%tyear)
218+ 1CIS 428,5 x10° 2704 0.006
215 261,7 x10¢ 1660 0.008
3iS+1CIs 567,4 x10° 36356 0.004

| 2is+ 2CIS 591,4 x10° 3751 0.004 ]
3is 362,56 x10° 2489 0.006 27 I3
11S+1CIS 261,7 x10° 1660 0.009/7: V]

x X
2%

Date: 98.11.04

MT/ GQ /%1;/

T. R. MT983088
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

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

C = Fp*Tt*Po {ppm}
V1-v2

Where Tt is the cumulative leakage measurement test time (s)
Po is the atmospheric pressurs value {bar}
W1 is the gas tight housing volume {cm?)
V2 is the Fluofix GC volume {cm?)

In order to obtain expscted values within the measurable range, the test time was set to 9 hours
{32400s}, thus obtaining the following acceptance criteria:

Fluotix GC Housing velume Fluofix volume Maximum admissible
Configuration V1 [em¥ V2 {om® concentration C (ppm)
218 + 1CIS 756,56 x10° 428,56 x10° 0,10
218 464,2 x10° 261,7 x10° 0,16
315+ 1CIS 988,7 x10° 557,4 x10° 0,08
213+ 2CIS 1049,0 x1¢° 591,4 x10* 0,07
318 696,2 x103 392,56 x10? 0,11
118+ 1CIs 464,27 x10° 261,7 x10° 0,186

As the maximum admissible concentration C has no great discrepancies, the mean value of C was
calculated and used (C = 0,1 ppm}.

5 -TESTS RESULTS
Cumulative |leakage test:

SF6 gas leakage measurement;

Fluofix GC Test date Test start Test finish C1 - start C2 - finish
configuration time time {ppm) {ppm)
21S + 1CIS 28.00.16 08:15 17:15 (.00 0.04
218 98.09.16 08:10 17:10 0.01 0.08
3iS +1€I8 98.08.18 08:20 17:20 (.00 0.03
2154 2CIS 98.09.21 09:00 18:00 .01 0.04
31 98.10.02 08:30 17:30 0.02 0.07
115+ 1CIS 98.10.08 08:00 17:00 0.03 0.08
Fluofix GC AC =C2-C1 Acceptance Test

Configuration {ppm) criteria results

2i1S+1CIS’ 0.04 AC <0.1 Passed

218 0.06 JC <0.1 Passed

31S + 1CiS 0.03 AC <01 Passad

21S + 2CIS 0.03 AC <0.1 Passad

318 0.0b AC <01 Passed

15+ 1CIS 0.05 A <01 Pasgsad

Date: 98.11.04 |MT/GQ /¥ <" |1.R. MT982088
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

Test arrangements for cumulative leakage measurement

Electron capture
meter

AN

Gas tight housing

Fluofix GG

Gas tight basin for
¢umnulative leakage measure

Date: 98.11.04  |MT/6Q ,%* |T.R MTo83088
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

TEST REPORT
No. MT983089

Ring Main Unit Fluofix GC with SF8 three position switch disconnector type ISFG

Kinematic Work Chain Test

Test regulations applied:

GE FNDOG3 (1987)

Tests rasults:

The Ring Main Unit Fluofix GC passed the Tests.

Date of tests: 3" of September 1398,

Tests performed by: The laberatory chief
! s g
y A
e~

Manuel Martins Rui Cardoso

Date: 984104 |MT/GQ /4% | T.R MT983089
4




EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

1 -TECHNICAL DATA OF SWITCHGEAR
Ring Main Unit

Type: Fluofix GC

Serial no.: -

Rated voltage: 24 kV

Rated current: 830 A

Rated power-frequancy 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 73 s

Rated frequency: 60 Hz

Service gas: sulphur hexatluoride {SF6)

SFB pressure {20 °C): 0.3bar rel.

With SF6 rotary three position switch disconnector

Type: ISFG
Sarial no.; -
Rated voltage: 24 kV
Rated current: 830 A
Ratad powar-frequency withstand voltage: 50 7 60 kV
Rated Hghtning impulse withstand voltage: 1256 /7 145 kvp
Breaking capacity:

Active charge: 630 A

Ne-load transformer; 1260 kVA

No-load cables; 16 A
Closlng capacity; 40 kAp
Rated short-time withstand curcent: 16 kA /3 s
Rated peak withstand current: 40 kAp
Rated frequency: 50 Hz
Command mechanism type CI1 for fine switches

CI2 for transformer feeder switches

See related drawings on pages 4 and 5

2 -MANUFACTURER

EFACEC, Medium Voltage Switchgear Division

3 ~TEST PERFORMED

Kinematic work delivery chain force measurement and mechanical blockage resistance.

4 -TEST CONDITIONS

3 sy s.»,"_"-""
Date: 98.11.04 | MT/GQ /Q,(«‘/ T.R. MT983089 ¥ o




EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

5 -TESTS RESULTS

The Fluofix switch disconnector type 1SFG is operated by a Cl1 or CI2 type comimand mechanism through
an operation shaft. The position Indicator is of the rotative type, goes through the command mechanlsm and

is operated by the main power contacts themselves through an independent signalization shaft. The kinetic
work chain is arranged according to the next drawing:

£m F'mn 1 ,5§_Fn;
e appliac
applisd Measire & L3 L2 L1
™ ) oy
Position
indicaton o —
i
s \J \J
Comarand ] freak . X
mectardsm ik IEFG Switch

sreaczes  Opavation shaft

Signalization shait
L1
Break
gt L2
R . Point

Fro measurs for
Earth operation

ISFG
Swriteh

Pasilion
{rslicator

1 5%Fmn
shplied

- Fmineasure for
. Line opearation
F'm
mEasu e

Comrigd

Machanism

Date: 98.11.04 | MT/GQ ,f%‘/ T. R, MT983089




EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

The values of the force applied to the o
with the force delivered by the mechanica

perating mechanism in order to work (Fm} were measured, along
I strain forca fimiter built in the command machanism {F'm},

Operations Force applied Force delivered
Frn (N/m} F'm (N/m)

Line switch closing 52 36

Line switch opening B4 3b

Earth disconnector closing 63 38

Earth disconnector opening b4 36

The ISFG switch L1 phase was then blocked and then applied a force 1,5 times greater than Fm

- Operations

. Line switch open—i;lg

Earth disconnector closing

ISFG position 1,5 x Fm [N/m)
1 Line closed and blocked 81
Earth open and blocked 80

The force dalivered by the mechanical strain foree li
required to operate the mechanism {Fr} and this fore
The ISFG switch and the position indicator mechar
there is no visible deformation of the power contact

mitar (F'm) is of a lower value than the nominal force
@ is always less than 760N,

ism withstands a force 1,5 times greatsr than Fm and
$ or operating shaft.

Date: 98.11.04

T.R. MT983089
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

Ci1 command mechanism

Ci2 command mechanism

Date; 98.11.04







ASEFA

Test report No.:  F01.04.20

Page 30/68
Type test according to: IEC 80947-2 Type: NSB30bH to 1800H
Test sequence Il Sample 31042.08
Standard Kind of teste and requlrements Test values
and clause Rasults
8.3.52 ADDITIONAL SEQUENCE OF SHORT-CIRCUIT OPERATIONS
8.3.6.4 ON FOUR POLE CIRCUIT-BREAKERS
83786
Test mads on the same sample as for the three-pole
short-circuit or on a new sample samelnsw New
Rated operational veltage Ue 630V
Test voltage Uo/V3 398V
Recovery voltage 1,06 x U3 418V
Rated ultimate short-circult breaking capacity /e 25,2 kA
Rated short-time withstand current /o 18.2 KA
Short-circuit breaking capacity of the fourth pole (by arrangeament) 39 kA
(not less than 60 % of ly O fow as applicable)
Table 11 Power factor 0.25 0.25(+0,-0,05)
Fredquency 50 Hz 50 Hz
8.3.2.1 Conirol supply voltage 0.85x U LV A
72143 Maximum value of the closing time J.ms
Sequence of operation 0-t-C0 0-t-CO
Circuit diagram Page 66
Calibration of the test circuit Pageform 169 Next page
Safely area Pageform Page 66
Installation of the material tested Pageform Page 64
Energization direction Top/Bottorn Top
60947-1 Cabling characteristics
Table 9, 10 Cable A mm? J.mm?
and 11 Bar Jox L mm 100 % 10 mm
Number A 1
Length supply side A, mm 500 mm
load side Jomm §00 mm
Tightening torque 50 Nm

Testlaboralory: FO1- GRENOBLE
ASEFA racognised PLATFORM




Testreport No.:  F01.04.20

ASEFA Pags 31/68
Type test according to: 1EC 60947-2 Type: NS630bH to 1600H
Test sequence Il Sample 31042.08
Standard Kind of tests and requirements Test values
and clausa Results
60947-1 CALIBRATION OF THE TEST CRCUIT
8.3.4.1.5

Oscillogram

Applied voltage

Frequency

RMS current value

at20ms

Average RMS. Value

Peak current maximum value

Power factor

20040283-0119
20040283-0122

448,56 V

50 Hz 50 Hz
it 26.46 KA

h J KA

hs S KA
28.46 KA

56.23 kA

0,2

Test laboratary: FO1- GRENOBLE
ASEFA recognised PLATFORM




ASEFA Testreport No.:  F01.04.20 ]
Pags 32/68
Type test according to: {EC 60947-2 Type: NS630bHto 1600H
Test sequence Il Sample 31042.08
Standard Kind of tests and requirements Tost values
and clause Resulis
OPERATION *“0O¢
Qscillogram 20040283.0123
Peak current value i 54,67 kKA
Iy J. KA
h KA
Maximum total duration 19 ms
Recovery voltage Uigy or U }I{ 432,12V
(phase to phase or phase to neutral) Urpy or Uy - LV
qu.ﬂ or U,(a.m . KAY
Average value Ui 43212V
Ratio between U, and Us U/ Us 1.08
Joule integral Phy 19.5 (KAY's
Phz 4. (kA)Y’s
- Pha . (kA)’s
Melting of the fusible element YesiNo No
Holes in the PE-sheet {if applicable) YesiNo No
Cracks ohserved YesiNo No
i Yes Page ..
Time intervai between operations 3min 4 min
OPERATION “CO1*
Qscillogram 20040283.0124
Applied voltage 435,08V
Peak current value Iy 53,75 kKA
b LKA
I LKA
Maximum fotal duration 18.05 ms
Recovery voltage Uiz or Uy )I" 434,58V
(phase to phase or phase {0 neutral) Uneny || oF Uy . IV
U,(a.n oF UrlS-N) - LV
Average value U 434568 V
Ratio between Uy, and U, Ul 1.09
Joule integrat Ph; 18.72 (kA)’s
Pha 1. (kA8
Phy 1 (kAY’s
721413 _ Closing operation time .oms
Melling of the fusible element Yes/No No
Cracks observed : Yes/No No
if Yes Page /.
Test laboratory: FO1- GRENOBLE \CTREEGEN 8094727,
ASEFA racognised PLATFORM %\‘ W rﬁ%r 45
L Dale August 19th 209{7, & Jo) ]




Testreport No,;  F01.04.20
ASEFA Page 33/68
Type test according to. 1EC 80947-2 Type: NS630bH to 1600H
Test sequence i Sample 31042.08

Standard Kind of tests and requirements Test values
and clause Results

VERIFICATION OF DIELECTRIC WITHSTAND

Test voltage

2% Uy, min. 1000V 1380V
8.3.3.5 Test sequsnice §
8.3.43 Test sequence |
8.35.3 Test sequence Il 1380V
83865 Test sequence IV
8.3.7.3 Tast sequence V, stage 1
8.3.7.7 Test sequence V, stage 2
8.3.85 Combined test sequence
B.10.3.1 Test sequence B.II
A5 Verification of discrimination
AB.3 Verification of back-up protection
C.3 Individual pole short-circuit test sequence
H,3 Tast sequence for circuif-breakers for [T-systems
8.33.224q) Application of ths test voltage

-Maln circuit of the circuit-breaker

-Isolaling contacts of ihe withdrawable unit (if applicable)

Test duration s s
Test laboralory: FO1- GRENOBLE

ASEFA recognised PLATFORM
Date August




Test yeport No,:  F01.04.20
ASEFA Page 34/68
Type test accordlng to: IEC 60847-2 Type: NS630bH to 1600H
Test sequence 1ll Sample 31042.08

Standard Kind of tests and requirements Test values
and clause Resulls

VERIFICATION OF LEAKAGE GURRENT

For circult-hreakers suitable for isolation having an

operatlonal voltage U, greater than 60 V.,
8.3.3.2 - Main circuit of the circult-breaker

- 1solating contacts of a withdrawable unit {if applicable)

Tesl voltage 1.4 x U =758V 758V
80847-1 Appilcation of the test vollage
7.2.7

Leakage current
8.3.3.2 Test sequence | (in new conditlon) <0.5mA J.mA
8,3.3.5 Test saquence | (after overload performance) <2mA . mA
8.34.3 Test sequencs 1l <2mA £ mA
8.3.5.3 Test sequencs |} <6 mA 0mA
8.36.5 Test saquence IV <2mA A A
8.37.3 Test sequence V, stage 1 S2mA . mA
8.37.7 Test sequence V, stage 2 <6 mA 4. mA
8.3.8.5 Combined test sequence <2 mA JomA
c3 Individual pole short-circult test sequence fsu <BmA J.mA
H.3 Individual pole short-circuit fest sequence kr <8 mA J.mA

Tost laboratory: F01- GRENOBLE
ASEFA racognised PLATFORM

Data August 19th 2005




Testreport No.:  F01,04.20
ASEFA Page 35768
Type test according to: IEC 60947-2 Type: NS630bH to 1600H
Test sequence I Sample 31042.08
Standard Kind of tests and requlrements Test valuss
and ctause Restulls
VERIFICATION OF OVERLOAD RELEASES
ON EAGH POLE SEPARATELY
60947-1 Cabling characteristics
Table 9, 10 Cable A, mm? J. mm?
and 11 Bar 100 x 5 mm 100 x 10 mm
Number 2 1
Length Jomm 500 mm
Tightening torque 50 Nm
Referance temperature 40°C+2°C : (
Ambient temperature - 21.3°C
Carroction factor (k = 1 for raleases lndapendent of amblent temperature) k 4
Current sstling value In 1600 A
Tast current
githerkx2.0% f, JA LA
8.3.6.1 Tast sequence I (fs = k) hefore 8.3.4.1
8.3.5.1 Test sequence Il before 8.3.5.2
8.3.6.1 Test sequence IV befors 8.3.6.2
8.36.6 Test sequence IV after 8.3.6.6
8.3.7.4 Test sequence V before 8.3.7.5
8.3.8.1 Combined test ssquence before 8.3.8.2
A5 Verification of discrimination before 8.3.5.2
AB.3 Verification of back-up protection  before 8,3.5,2
orkx2.8x/h 4000 A 4000 A (
8.3.5.4 Test sequence Ul (fos = ) after 8.3.4.5
8.3.5.4 Test sequencea il after 8.3.5.3
8.3.7.8 Test sequence V after 8,3.7.7
8.3.8.7 Combined test sequence after 8.3.8.6
AB Varification of discrimination after 8.3.5.3 )
AB.3 Verlfication of back-up protection after 8.3.63
C4 individual pole short-circuit test sequence
H4 Test sequence for circult-breakers for 1T-systems
Tripping time (for twice the value of current setting on single pole)
Neuiral 2270s 126 s
Phi <270s 131s
Ph2 SAs Js
Ph3 sAs s
Tast labaratory: FO1- GRENOBLE )
ASEFA recognised PLATFORM
o N
Date August 16ih 2006735, 5




Test report No.:  F01.04.20
ASEFA Page 36/68
Type test according to; |EC 80947-2 Type: NS830bH to 1600H
Test sequence li] Sample 31042.,09
Standard Kind of tests and requirements Test values
and clause Resulls
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
80947-1 Cabling characteristics
Table 9, 10 Cable £, mm? J, mm?
and 11 Bar 100 % 6 mm 100 x 10 mm
Number 2 1
- Leangth J.omm : 500 mm
Tightening forgue 50 Nm
Reference temperalure 40°CL£2°C
Amblent temperature 22.5°C
Correction factor (x =1 for releases Independent of amblant temperaiure) K 1
Current setling value h 1600 A
Test current
either k x 2.0 X Iy 3200 A 3200 A
'8.3.5.1 Test sequence H (s = foy) hefore 8.3.4.1
8.3.5.1 Test sequence [l before 8.3.5.2
8.36.1 Test sequence IV hefore 8.3.6.2
8.36.6 Test sequence IV aftar 8.3.6.6
8.3.74 Test sequence V hefore 8.3.7.6
8.3.8.1 Combined test sequence hefore 8.3.8.2
AS Verification of discrimination hefore 8,3.5.2
AB3 Varification of back-up protection before 8.3.5.2
orkx2.5%h LA LA
83564 Test sequence Il (fes = few) after 8,3.4.5
8.3.5.4 Test sequence Hl after 8.3.6.3
8.3.7.8 Test sequence V afier 8.3.7.7
8.3.8.7 Combined test sequence after 8.3.5.6
AS Verification of discrimination after 8,3.5.3
AB.3 Verificallon of back-up protection  after 8,353
c4 individual pole short-clrcult test sequence
H4 Test sequence for clrcuit-breakers for IT-systerns
Tripping time (for twice the value of current setting on single pole}
Neutral £270s 237s
Phs <270s 228 s
Phs <2708 2218
Ph; <270s « ’E 235s
EY ‘..»,:3
Test laboratory; FO1- GRENOBLE & TRF [EC/EN 80947-2
_ASEFA recognised PLATFORM
Dato Augtist 16th 2005




Test report No,;  F01.04.20
ASEFA Page 37168
Type test according to: 1EC 60947-2 Type: NS630bH to 1600H
Test sequence N Sample 31042.09
Standard Kind of tests and requirements Test values
and clause Resulis
8,3.5.2 RATED ULTIMATE SHORT-CIRCUIT
BREAKING CAPACITY
Utilization category B
Rated operational voltage U, 415V
Recovery voltage 1.06 x U, 435.76 V
Rated ultimate short-circuit breaking capacity fu 70 kA
Rated short-clrcuit making capacity e 164 kA
Table 11 Power faclor 0.20 0.20
Frequency 50 Hz 50 He
8.3.21 Controt supply voltage 085 xUs LV FAY
721413 Maximum value of the closing time Joms
Sequence of operation 0-t-CO 0-{-CO
Clrcullt diagram Page 66
Calibration of the test clrcult Pageform Next page
Safely area Pageform Page 65
Instatlation of the material tesled Pageform Fage 64
Energization direction Top/Boltorn Top
8.3.2.1 Smallest Individiral enclosure (if applicable)
Type A,
Kind of material A
inside dimenslons
Height A.mm
Width J.mm
Depth Jomm
60947-1 Cabling charactlerisiics
Table 9, 10 Cable 4. mm? A mm?
and 11 Bar 100 X 5 mm 100 ¥ 10 mm
Number 2 1
Length supply side A mm 350 mm
load slde Aomm 350 mm
Tightening toraue 50 Nm

Test laboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM




Test taboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM

L

b

Testreport No.:  FO1 .04.20
ASEFA Page 38768
Type lest according to: IEC 60047-2 Type: NS630bH to 1600H
Test sequence ilt Sample 31042.09
Standard Kind of fests and requirements Test values
and clause Resulls
600471 CALIBRATION OF THE TEST CRCUIT
8.3.4.1.5
Oscillogram 20040288-0003
20040288-0007
Applied voltage 44047V
Frequency 50 Hz 50 Hz
RMS current value iy 70.21 kA
at20 ms b 70.99 KA
h 86,61 kA
Average RMS. Value 70.23 KA
Peak current maximum value 166,12 kA
Power factor 0,17
i

TRF IECEN 60947-2




Testreport No.:  F01.04.20
ASEFA Page 3g8/68
Type test according to: 1EC 60847-2 Type: NS630bH to 1600H
Test sequence Il Sample 31042.09
Standard Kind of tests and requirements Teost values
and clauge Results
OPERATION “O%
Oscillogram 20040288.0011
Peak current value iy 123.68 kKA
Iy 111,73 KA
I3 66.26 kA
Maximum total duration 12.8 ms
Recovery voltage Uiz X or Uprng 443,07V
{phase to phase or phase to neutral) Ui m or Uz 44316V
Ur{g_-() ﬁ or U:(&N) 44316V
Average valile Un 443,13V
Ratio betwesn Uy and U, UnfUs 1.068
Joule integral Phy 74.45 (KAY’s
Ph; 63.58 (kA)’s
~ Ph, 18.06 (kA)’s
Melling of the fusible element Yas/No No
Holes in the PE-sheet (if applicable) Yes/No No
Cracks observed Yes/No No
if Yes Page ./.
Time interval hetween operallons 3 min 3 min
OPERATI|CN "CO1*
Osclilogram 20040288.0012
Applied voltage 45046 V
Peaak current vaiue I 118.8 kKA
I 114,58 kA
I 65.68 KA
Maximum total duration 13.6 ms
Recovary voltage Ui K of Uiy 444,72V
(phase to phase or phase to netitral) Ureay )x{ or Uyoyy 44521V
Uiay X o Ugaay A43.97V
Average value Ui 444,63V
Ratio between Un and U, UlU, 1.07
Jouls integral Phy 67.25 (kA)’s
Ph, 67.14 (kA)’s
Phs 20.07 {kA)’s
7.21.1.3 Closing operation time J.ms
Melting of the fusible element Yes/iNo No
Cracks observed Yes/No o
ifYes » Page ./,
Test laboralory: FO1- GRENOBLE €3
ASEFA recognised PLATFORM &
Dale August 19th 22]




Test report No.:  F01.04.20
ASEFA Page 40/68
Type test according 1o IEC 60847-2 Type: NS630bH to 1600H
Test sequence il Sample 31042.09
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF DIELECTRIC WIT HSTAND
Test voltage
2 x U, min, 1000 V 1000 V
8.3.3.5 Test sequence |
8.3.4.3 Test saquence 1l
8.3.5.3 Test sequsnce Hi 1000V
8.3.6.8 Test sequence IV
8.3.73 Test sequence V, stage 1
8.3.7.7 Test sequence V, stage 2
8.3.85 Combined test sequence
8.10,3.1 Test sequence B.1
Ab Verification of discrimination
AB3 Varification of back-up protection
C.3 Individual pole short-clrcuit test sequence
H.3 Test sequence for clrcult-breakers for iT-systems
8332249 Application of the test voltage

-Main circuit of the circuil-breaker

-Isolating contacts of the withdrawable unit (if applicable)

Test duration 6s 58
b
RL 4T
Tes! laboratory: FO1- GRENOBLE e% e
ASEFA recognlsed PLATFORM “;u}
549
o
Date August 19“1(‘905%:'
firs
ey




Testreport No.:  F01.04.20
ASEFA Page 41168
Type test according {o: 1EC 60947-2 Type: NS630bH to 1800H
Test sequence [l Sample 31042,09
Standard Kind of tests and requirements Test values
and clause Results

VERIFICATION OF LEAKAGE CURRENT

For circult-breakers suitable for Isolation having an
operational voitage U, greater than 50 V.

8.3.3.2 - Main circult of the ¢ircuit-breaker
- Isolating contacts of a withdrawable unit {if applicable)

Test voltage 11 x U, =457V 457 V

60947-1 Application of the test voltage
7.2.7
Leakage current

8.3.3.2 Test saquence | (in new condition) <05 mA JomA

8.3.3.5 Test sequence ] (after ovaerload parformance) <2mA 4. mA

8343 Test sequence |l <ZmA JomA

8353 Test sequence (i} <6mA 0.08 mA

8.36.5 Test sequence IV S2mMA J.mA

8.3.7.3 Test sequance V, stage 1 <2 mA . mA
-8.3.7.7 Test sequence V, stage 2 <BmA J.mA

8.3.8.5 Combined test sequence <2mA J. mA

C3 Individual pole short-circult test sequence Ly <8 mA J. mA

H.3 individual pofe short-circulf test sequence h¢ <6mA 1 mA

Test laboratory; FOi- GRENOBLE
ASEFA recognised PLATFORM




Testreport No.:  F01.04.20
ASEFA Page 42168
Type lest according to: 1EC 60047-2 Type: NSB830bH to 1600H
Test sequence il Sample 31042.09
Standard Kind of tests and requirements Test values
and clause Resuits
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
60847-1 Cabling characteristics
Table 9, 10 Cable 1. mm? J. mm?
and 11 Bar 100 % 5 mm 100 x5 mm
Number 2 2
Langth J,mm 500 mm
Tightening forque 50 Nm
Reference femperaiure 40°C+2°C
Ambisnt temperature 184 °C
Gorrection factor (k= 1 for releases Indepondent of amblent tamperature) K 1
Current setling value fa 1600 A
Test current
eltherk X 2.0x 4 J A LA
8,3.5.1 Test sequence i (s = fo) before 8.3.4.1
8.3.5.1 Test sequance [} before 8.3.5.2
8.3.6.1 Test sequencs IV before 8.3.6.2
8366 Test sequence IV afier 8.3.6.5
8.3.74 Test sequence V Lefore 8.3.7.5
8.3.8.1 Comblnad test sequence before 8.3.8.2
AB Verification of discrimination hefore 8.3.5.2
AB3 Veriflcation of back-up protection before 8.3.5.2
orkx2.8x%x 4000 A 4000 A
8.3.54 Test sequence I} (s = fo) after 8.3.4.5
8354 Test sequence Ili after 8.3.5.3
8.3.7.8 Test sequence V after 8.3.7.7
8.3.8.7 Combined test sequence after 8.3,8.6
Ab Verificatlon of discrimination after 8.3.5.3
AB.S Verification of back-up protection  after 8.3.5.3
C4 Individual pole short-circult test sequence
H.4 Test sequence for clrcuit-breakers for IT-systems
Tripping fime (for twice the value of current setting on single pole)
Neutral £270s {248
Fhy 52708 130
Ph; $270s 1288
Phs 1268
“Test laboratory: F01- GRENOBLE
ASEFA recognised PLATFORM




Test report No.:  F01.04.20
ASEFA Page 43768
Type test according to: IEC 60947-2 Typs: NS630bH to 16800H
Test sequencs il Sample 31042,10
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
808471 Cabling characteristics
Table 9, 10 Cable 1. mm? 185 mm?
and 11 Bar 40 x 5 mm Joxdomm
Number 2 1
Length Jomm 500 mm
Tlghtening torque 50 Nm
Reference temperature 40°Czx2°C ( A
Ambtent temperature 22°C
Corraction factor (k =1 for releases Independent of amblent temperalure) K 1
Current selting value h 830*0.4=252A
Test current
sltherkx 2.0 x 4, 504 A 504 A
8.3.5.1 Test sequance li {ls = ) before 8,3.4.1
8.3.5.1 Test sequence Kl before 8,3,5.2
8.3.6.1 Test sequence IV before 8.3.6.2
83868 Test sequence IV after 8,3.6.5
8.3.74 Test sequence V hefore 8,3.7.5
8.3.8.1 Combined test sequence hefore 8.3.8.2
A5 Varification of discrimination before 8.3.6.2
AB3 Verification of back-up protection before 8.3.5.2
orkx25x/, JA LA
8.3.5.4 Test sequence Il {fes = fo) after 8.3.4.5 ( i
8,3.54 Test saquence i after 8.3.5.3
8.3.7.8 Test sequence V after 8.3.7.7
8.3.8.7 Combined test sequence after 8.3.8.6
A5 Verlication of discrimination affer 8.3.5.3
AB3 Verification of back-up protectlon after 8.3,6.3
C4 Individual pole short-crcuit test sequence
H4 Test sequence for clrcuit-breakers for IT-systams
Tripping time (for twice the value of current selling on single pole)
Neutral <270s 207 s
Phy £270s 212s
Ph; L2708 2258
Phs L2708 r" 217 s
Tesl laboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM
Date Avgust 19th 20056




Test report No..  F01.04.20
ASEFA Page “44168
Type test according to: IEC 80947-2 Type: NS630bHto 1600H
Test sequence 1l Sample 31042.10
Standard Kind of tests and requirements Test values
and clause Resulis
8.3.5.2 RATED ULTIMATE SHORT-CIRCUIT
BREAKING CAPACITY
Utilization category B
Rated oparatlénal voltage U, 416V
Recovery voltage 1,05 x U, 435,76 V
Rated uitimate short-circuit breaking capacity few 70 kKA
Rated short-circuit making capacity e 164 kA
Table 11 Power factor 0,20 0.20(+0,-0,05)
Frequency 50 Hz 50 Hz
83.2.1 Control supply voltage 085 x U LV N
72113 Maximum value of the closing {ime J.ms
Sequence of operation 0-t-CO 0-1-CO
Circuit diagram Page 66
Callbration of the test clreult Pageform Next page
Safety area Pageform Page 66
Installation of the materlal tested Pageform Page 64
Energlzation direction Top/Bottom Top
8.3.21 Smallest individual enclosure (if applicable)
Type g
Kind of material A
Inside dimenslons
Height Jomm
Width Jomm
Depth S, mm
60947-1 Cabling characteristics
Table 9, 10 Cable J. mm? 4. mm?
and 11 Bar 40 %5 mm 40 x 5 mm
Number 2 2
Length supply side Jomm 350 mm
load side Jomm 350 mm
Tightening torque 50 Nm
;‘) “\‘

Tost laboratory; FO1- GRENOBLE
ASEFA recognisad PLATEORM
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Testreport No..  F01.04.20
ASEFA Page 45168
Type test according to: 1EC 60947-2 Type: NSG30bH to 1600H

Sample 31042,10

Standard Kind of tests and requirements Test values
and clause Results
60947-1 CALIBRATION OF THE TEST GRCUIT
8.3.4.1.5

Osclilogram 20040288-0003

20040288-0007

Applied voltage 44017V
Frequency 50 Hz §0 Hz
RMS current value h 70.21 KA
at20ms A 70,96 kKA
i 69,61 kA
Average RMS, Value 70.23 KA
Peak current maximum value 156.12 kA
Power factor 0,17
N s:‘ ‘\ e
Test laboratory: FO1- GRENOBLE A ,m---'th’go- IEN eoqé_:{ﬁz o

ASEFA recognised PLATFORM

f
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Dale August 15th %0\0 o
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Test report No.:  F01.04.20
ASEFA Page 46/68
Type test according to: IEG 60947-2 Type: NS830bH to 1800H
Test sequence ill Sample 31042.10
Standard Kind of tests and requirements Test values
and clause Results
OPERATION “O"
Osclllogram 20040288,0013
Peak current value i 122.69 kA
Iy 114,04 KA
’3 69,83 KA
Waximurn total duration 13,46 ms
Recovery voliage Uy < or Uiy 443.07V
(phase to phase or phase to neutral) U K‘ or Uy 443,52V
Uy 2 oF Usaag 44319V
Average value Un 443,26V
Ratio between Uy, and U UdUs 1.06
Joute Integral Phy 75.29 (kA)’s
Ph, 67.36 (KA)’s
Phs 20.94 (kAY’s
Melting of the fusible element YesiNo No
Holes in the PE-sheet (if applicabie) YesiNo No
Cracks observed Yes/No No
if Yes Page /.
Time Interval between operations 3 min 3 min
OPERATION "CO1*
Osclllogram 20040288.0014
Applled voltage 448.34 V
Peak current value hy 70.71 kKA
f 109.66 KA
3 123.37 kKA
Maximum total duration 144 ms
Recovery voltage Uiz <] or Uiy 442.94V
(phase to phase or phase to neutral) Uyza )I( of Ura.ny 442,13V
Urayy VA‘ of Uiz 442,98V
Avearage value U 44268V
Ratlo between Uny, and Us Ui Us 1.06
Joule integral Phy 27.23 (kAY’s
Ph, 40,66 (kA)’s
Ph 79.18 (KAY’s
72113 Closing operation time . ms
Melting of the fusible element YasiMNo No
Cracks observed No
if Yes Page .l
Testlaboratory: FO1- GRENOBLE
ASEFA recognisad PLATFORM &
I__ Date August 9{!1{0‘05‘ i




Testreport No.:  F01.04.20
ASEFA Page 477168
Typa test according fo: IEC 60047-2 Type: NSB830bH to 1600H
Test seftence 1) Sample 31042.10

Standard Kind of tests and requirements Test valuss
and clause Resuits

VERIFICATION OF DIELECTRIC WITHSTAND

Test voltags

2 % U, roin. 1000 V 1600 V
8.3.35 Test sequence [
8.34.3 Test sequence ll
8.3.5.3 Test sequence I . 1000V
8.3.6.5 Test sequence 1V
8.3.7.3 Test sequence V, stage 1
8377 Test sequence V, slage 2
8.3.8.5 Combined test sequence
B.10.3.1 Test sequence B.Il
Ab Verification of discrimination
AB3 Verificalion of back-up protection
C.3 individual pole short-clreuit test sequence
H.3 Test sequence for clrcuit-breakers for IT-systems
B83.3.229) Application of the test vollage

-Main ciruit of the circult-breaker

-Isolating contacts of the withdrawable unit {if applicable)

Test durafion 55 58
Test laboratory: £01- GRENOBLE

ASEFA recognised PLATFORM

-




: Test report No.:  F01,04.20
ASEFA Page 48768
Type test according to: 1EC 60947-2 Type: NS630bH to 1600H
Test sequence Nl Sample 3104210

Standard Kind of tests and requirements Test values
and clause Restlits

VERIFICATION OF LEAKAGE CURRENT

For circult-hreakers suitable for Isolation having an

operational voltage Uy greater than 50 V.
8.3.3.2 - Main circult of the circuit-hreaker

- Isolating contacts of a withdrawable unit (if applicable)

Test voltage 1.4 % U, =487 V 457V
609471 Application of the test vollage
7.2.7

Leakage current
83.3.2 Test saquence 1 (in new condition) %05 mA J.mA
8.3.35 Test sequence | (after overload performance) <2 mA A mA
8.3.4.3 Tesl sequence il <2mA L. mA
8.3.53 Tast sequence 1l <BMA 0.056 mA
8.3.8.6 Test sequence IV 2 mA .o mA
8373 Test sequence V, stage 1 $2mA J.mA
8.3.7.7 Test sequence V, stage 2 <6mA J. mA
8.3.8.5 Combined test sequencea <2mA J.mA
C.3 Individual pole short-circuit test sequence by < B mA J. mA
H.3 individual pole short-circuit test sequence It <8 mA JomA

%; E:,A;x.
Test laboratory: F01- GRENOBLE Y \ate TRFIECIENS /94?% ¢
ASEFA recognised PLATFORM PE K2 fEd 24 on;i (
Date Augost 1920




Testreport No.:  F01.04.20
ASEFA Page 49/68
Type tost according to; 1EC 60947-2 Type: NS630bH to 1600H
Test sequence [l Sample 31042.10
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
80947-1 | Cabling characteristics
Table 9, 10 Cable . mim’ 186 mm?
and 11 Bar 40 % 5 mm Jox Ao mm
Number 2 1
Length A mm 500 mm
Tightening torque 50 Nm
Reference temperature 40°C+2°C
Ambient temperature 206°C
Correclion factor (k = 1 for releases Independant of amblent temperature) K 1
Current setling value I 630*0.4=252A
Test current
eitherkx2.0x/; A A LA
8.3.5.1 Test sequence It ({s = ) before 8.3.4.1
8.3.5.1 Test sequence 1| hefore 8.3.5.2
8.3,6.1 Test sequence IV before 8.3.8.2
8.3.6.6 Test sequence IV after 8.3.6.5
83.74 Test sequence V befere 8.3.7.5
8.3.8.1 Combined test sequance before 8.3.8.2
Ab Verification of discrimination before 8.3.5.2
AB.3 Verlfication of back-up protection before 8.3.6.2
orkx25x/, G630 A 830 A
8.3.5.4 Test sequence I {{.s = f) after 8,3.4.5
8.3.5.4 Test sequence i after 8.3.5.3
8.3.7.8 Test sequence V after 8.3.7.7
8.3.8.7 Combined {est sequence after 8.3.8.6
A5 Verificatlon of discrimination after 8,3.5.3
AB.3 Verification of back-up prolection  after 8.3.5.3
C4 Indlvidual pole short-clreuit test sequence
H.4 Test sequence for circult-breakers for IT-systems
Tripping time (for twice the value of current selting on single pole)
Neutral £270s
Phy £270s
Ph, £270s
Phs £270s

Tast laborafory: FO1- GRENOBLE
ASEFA recognised PLATFORM

Dals August 18tk 2005 &
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Test report No.:  F01.04.20
ASEFA Page 50/68
Type test according to: IEC 60847-2 Type: NS630bH to 1600H
Test saquence 1Y Sample 31042.11
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
602471 Cabling characteristics
Table 9, 10 Cable ' J. mm? 1 mm?
and 11 Bar 400 x & mm 100 x 5 mm
Number 2 2
Length Jomm 500 mm
Tightening torque 50 Nm
Reference temperalure A0°C+2°C
Ambient temperalure 22°C
Correction factor (k = 1 for releases Idependent of amblent temperature) K 1
Current seifing value h 1600 A
Test current
eitherkx2.0x 1/, 3200 A 3200 A
8.3.5.1 Test sequence Il {fes = Joy) before 8.3.4.1
8.3.5.1 Test sequence I before 8.3.5.2
8.3.6.1 Test sequence IV before 8.3.8.2
8366 Test sequence IV after 8.3.6.6
8.3.7.4 Test sequence V before 8.3.7.5
8.3.81 Combined test sequence hefore 8.3,8.2
AB Verification of discrimination hefore 8.3.5.2
AB3 Verification of back-up protection  before 8.3.6.2
orkx2.5x%xh LA LA
8.3.5.4 Test sequence Il {les = /) after 8.3.4.5
8.3.5.4 Test sequence after 8.3.5.3
8.3.7.8 Test sequence V after 8.3.7.7
8.3.8.7 Combined fest sequence after 8.3.8.6
Ab Verification of discrimination after 8.3.5.3
AB3 Verification of back-up protection  after 8.3.5.3
CA individual pole short-clrcuit test sequence
H4 Test sequence for circuit-breakers for IT-systems
Tripping lime (for twice the value of current seiting on single pole)
Neutral <270s 228s
Pty £270s 204 s
Ph, <2708 216
Phs 5270s . 2268
Test laboratary: FO1- GRENOBLE ¢ iy ecENs0847-2
ASEFA recognised PLATFORM . E
Date August 19th 2005 ¢




Testreport No.:  F01.04.20
ASEFA Page 651/68
Type test according to: 1EC 60947-2 Type: NSB30bH to 1600H
T Test sequence IlI Sample 31042.11
Standard Kind of tests and requirements Test values
and clause Resulls
8.3.52 RATED ULTIMATE SHORT-CIRCUIT
BREAKING CAPACITY
Utilization category B
Rated operaticnal voltage U, 440V
Recovery vollage 1.06 x U, 462V
Rated ultimate short-clreult breaking capacity bt 65 kA
Rated shori-clreuit making capacity fem 143 kA
Table 11 Power factor 0.20 0.20
Frequency 50 Hz 50 Hz
8.3.2.1 Control supply voltage 085x ULV LV
7.21.1.3 Maximum value of the closing time J.ms
Sequence of operation 0-t-C0 0-t-C0
Circuit diagram _ Page 66
Callbration of the test clrouit " Pageform Next page
Safety area Pageform Page 65
Installation of the material tested Pageform Page 64
Enarglzation direction Top/Bottom Top
8.3.21 Smallest individual enclosure (if applicable)
Type A,
Kind of materlal A,
Inside dimensions
Height A mm
Width 4. mm
Depth Ao mm
809471 Cabling characteristics
Table 9, 10 Cable A mm? J. mm?
and 11 Bar 100 % 5 mim 100 x 10 mm
Number 2 1
Length supply slde A, mm 350 mm
load slde J.mm 350 mm
- Tightening forque 50 Nm

Teost laboratory: FO1- GRENOBLE
ASEFA racognised PLATFORM




Test report No..  F01.04.20

ASEFA Page 52/68
Type test according to: 1EC 60847-2 Type: NS630bH to 1600H
Sample 31042.11
Standard Kind of tests and requirements Test values
and clause Resulls
60947-1 CALIBRATION OF THE TEST CRCUIT
8.3.4.1.6

Osciflogram

Applied voltage

Fraquency

RMS current value

at 20 ms

Average RMS. Valua

Peak current maximum value

Powaer factor

50 Hz

1A
b
h

20040288-0015
20040288-0018
47423V

50 Hz

66.54 KA
66.80 kA
684.32 KA

65.89 KA

130.08 KA

0,17

Test laboratory: FO1- GRENOBLE

ASEFA recognised PLATFORM




Test report No.; F01.04.20
ASEFA Page 53/68
Type test according to: [EC 60947-2 Type: NSG630bH to 1600H
Test sequence il Sample 31042.11
Standard Kind of tasts and requirements Test values
and clause Resuits
OPERATION =0
Osclltogram 20040288.0019
Peak current value A 113.30 kA
1y 100.34 kA
I 73,62 kA
Maximum total duration 14.5 ms
Recovery voltage Urra) X or Uty 468.08 V
(phase to phase or phase to neutral)  Uhgagy DX oF Uy 466.46 V
Unay DX or Ugary 466.07 V
Average valus U 468,21 V
Ralio hetween Uy, and U, UndUe 1.05
Jouls Integral Phy 65.85 (kA)’s
Ph, 51,67 (kA)’s
Ph, 20.68 (kAY's
Melting of the fusible element Yes/No No
Holes in the PE-sheet {if applicable) YesiNo No
Cracks observed YesfNo No
if Yes Page ./.
Time interval betwesn operations 3 min 3min
CPERATION “CO1#
Oscillogram 20040288.0020
Applied voltage 47453V
Peak current value Iy 108.61 kA
b 97.03 kA
s 7715 KA
Maximum total duration 20.25 ms
Recovery voltage Ur12y < or Ut 488,37V
(phase to phase or phase to neutral) Upy < or Uipy 488.39 V
Unay 12X or Uany 468,21V
Average value Un 468.32 V
Ratio between U, and U, Uit Uy 1.06
Joule Integral Phy 59,66 (kA)’s
Ph, 47.00 (kA)’s
Phs 22,24 (kA)’s
7.2.1.14.3 Closing operation time J.ms
Melting of the fusible element Yes/iNo No
Cracks observed YesiNo No
HYes \ Page /.
Test laboratory: FO1- GRENOBLE |EC/EN 608472 ",
ABEFA racognised PLATFORM \} ‘ form 41 3 ¢ ;
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Tast report No.;  F01.04,20
ASEFA Page 54768
Type test according to: IEC 60947-2 Type: NS630bH to 1600H
Test saquence Il Sample 31042.11
Standard Kind of tests and reqguirements Tesf values
and clause Resuils

VERIFICATION OF DIELECTRIC WITHSTAND

Test voltage
2 % U, min, 1000V 1000V
8.3.3.6 Test sequence |
8.34.3 Test sequence il
8.3.5.3 Test saquence 1l 1000V
8.38.5 Test saquence IV
8373 Test sequence V, stage 1
8377 Test sequence V, stage 2
8,385 Combined test sequence
B.10.3.1 Test sequence B.II
A5 Verification of discrimination
A6.3 Verification of back-up protection
C.3 Individual pole short-clrcult test sequence
H.3 Test sequence for circuit-breakers for IT-systems

833223a) Application of the test voltage
-Main clrcuit of the clreuit-breaker
-Isolating contacts of the withdrawable unit (if applicabie)

Test duration 68 bs

\ K\:f?\” 9

Test laboratory: F01- GRENOBLE
ASEFA recognised PLATFORM \

Date August 18th 2005




ASEFA

Test report No.:
Page

F01.04.20
55/68

Type test according to: IEC 60847-2

Type: NSG630bH to 1600H

Test sequence Hil Sample 31042.11

Standard Kind of tests and requirements Test values
and clause Resuits

VERIFICATION OF LEAKAGE CURRENT

For circult-breakers sultable for Isolation having an

operational veltage U, greater than 50 V.
B.3.3.2 - Maln circuit of the circult-breaker

- Isolating contacts of a withdrawable unlt {if appiicable)

Test voltage 11 x U, =484 V 484V
60947-1 Application of the test vollage
7.2.7

Leakage current
8.33.2 Test sequence | {in new condition) <0.5mA . mA
8.3.3.5 Test sequence | {after overload performance) <2 mA JomA
8.3.4.3 Test sequence I <2mA JomA
8.3.6.3 Test sequence lli <8 mA 0.5mA
8,3.8.5 Test sequence IV <2mA 4. mA
8373 Test sequence V, stage 1 L2mA . mA
8.3.7.7 Test sequenca V, stage 2 <6 mA J.mA
8.3.8.5 Combined test sequence <2mA JomA
C.3 Individual pole short-circult test sequence &y <6 mA 4 mA
H.3 Individual pole short-circuit test sequence 47 <6 mA 4. mA

Tost laboralory: FO1- GRENCBLE
ASEFA recognlsed PLATFORM




Test report No.:  F01.04,20
ASEFA Page 56/868
Type test according to: 1EC 80947-2 Type: NS630bH to 1600H
Tast sequence [ Sample 31042.11
Standard Kind of tests and requirements Test values
and clause Resuils

VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY

60947-1 Cabling characteristics
Table 9, 10 Cable 1. mm? 1. mm?
and 11 Bar 100 % 5 mm 100 % 5 mm
Number ] 2 2
Length Jomm 500 mm
Tightening torque 50 Nm
Reference temperature 40°C+£2°C
Amblent temperature 18.4 °C
Correction factor (k = 1 for releases Independent of amblent temparature} K 1
Current seiling value Iy 1800 A

Test current

sitherk x 2.0 %/, JOA A A
8.3.5.1 Test sequence || {/s = k) before 8.3.4.1
8.3,5.1 Test sequenca I hefore 8.3.5.2
8.3.6.1 Test sequence IV before 8.3.6.2
8,366 Test sequence IV after 8.3.6.5
8.3.74 Test sequence V hefore 8.3.7.8
8.3.8.1 Combined test sequence before 8.3.8.2
A5 Verification of discrimination before 8.3.5.2
AB.3 Varification of back-up pretection before 8.3.5.2
orkx25x/, 4000 A 4000 A
8.3.54 Tost sequence Il (s = L) after 8.3.4.5
8.3.54 Test sequence {lI after 8.3.5.3
8.3.7.8 Test sequence V after 8.3,7.7
8.3.8.7 Combined test sequence after 8.3.8.6
Ab Verification of discrimination after 8.3.5.3
ABJ3 Verification of back-up proteclion after 8.3.5.3
C4 Individual pole short-circult test sequence
H.4 Test sequence for circuit-breakers for IT-systems

Tripping time (for twice the value of current sstting on single pole)

MNeulral <270s 137s
Phy 52708 186 s
Ph, $270s B2 s

Phs

Test laboratery: F01- GRENOBLE
ASEFA tecognised PLATFORM




Testreport No.:  F01.04.20
ASEFA Page 577168
Type test according to: 1EC 60947-2 Type: NS630bH to 1600H
Test sequence il Sample 31042.12
Standard Kind of tests and requirements “Test values
and clause Reslts
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
60947-1 Cabling characteristics
Table 9, 10 Cable A, am? J. mm?
and 11 Bar . 100 x5 mm 100 x & mm
Number 2 2
Length . mm 500 mm
Tightening torque 50 Nm
Reference temperafure 40°C+2°C
Ambient temperature 225°C
Correction factor (k= 1 for releases independent of amblent temperature) K 1
Current setting value A 1600 A
Test current
elther kx 2,0 x [, 3200 A 3200A
8.3.5.1 Test sequence I (s = L) hefore 8,3.4.1
8.3.5.1 Test sequence il bafore 8.3.5.2
8.3.6.1 Test sequence IV before 8,3.6.2
8.3.6.8 Test sequence IV after 8,3.6.5
8.3.74 Test sequence V before 8.3.7.5
8.3.8.1 Combined test sequence before 8.3.8.2
A5 Varification of discrimination before 8.3.5.2
AB3 Verification of back-up protection before 8.3.5,2
orkx2.5x%xk, JOA J A
8.3.54 Test sequence Il (fg = Ju) after 8.3.4.5
8.3.564 Test sequence i after 8.3.5.3
8.3.7.8 Test sequence V after 8.3.7.7
8387 Combined test sequence after 8.3.8.6
A5 Verificalion of discrimination after 8.3.5.3
AB3 Verificatlon of back-up protection after 8.3.5.3
C.4 Individual pole short-circuit test sequence
H4 Test sequence for clreuit-breakers for IT-systoms
Tripping time (for iwice the value of current setling on single pole)
Neutral <270s 223 s
Phy L2708 230 s
Ph, <270s 2228
Pha <270s ‘22? 5
Tesi laboratory: FO1- GRENOBLE PTRF IECIEN 64947:2

ASEFA racognised PLATFORM Gt "Ed; 2.1 form 48
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Testreport No.:  F01.04.20
ASEFA_ Page 58768
Type test according to: JEC 60947-2 Type: NS630bH to 1600H
Test sequence Il Sample 31042.12
Standard Kind of tests and requirements Test values
and clause Results
8.3.5.2 RATED ULTIMATE SHORT-CIRCUIT
BREAKING CAPACITY
Utilization category B
Rated operational voltage U, 890V
Recovery voliage 1.06x Uy 7245V
Rated ultimate short-circult breaking capaclty ley 42 kA
Rated short-circuit making capacity ben 88.2 kA
Table 11 Power factor 0.25 0.25(+0,-0,05)
Frequency 50 Hz 50 Hz
8.3.2.14 Control supply voltage 0.86 x4 LV SN
72413 Maximum value of the closing time J.oms
Sequence of operation 0-t-CO 0-t-GO
Cireult diagram Page 66
Calibratlon of the test clrcult Pageform Next page
Safely area Pageform Page 65
Installation of fhe material tested Pagsfarm Page 64
Ensrglzation direction Top/Bottom Bottom
8.3.2.1 Smallest individual enclosure (if applicable)
Type A,
Kind of material /
Inside dimensions
Height J.omm
Width J.omm
Depth Jomm
80947-1 Cabling characteristics
Table 9, 10 Cable J. mm? J. mm?
and 11 Bar 100 x 5 mm 100 x 10 mm
Number 2 1
Length supply side J.mm 500 mm
load side Jomm 500 mm
Tightening torgue 50 Nm

Tesl lahoratory: FO1- GRENOBLE
ASEFA racognised PLATFORM

Date August 19th 2005




Test report No.:  F01.04.20
ASEFA Page 5D/68
Type test according to: IEC 80947-2 Type: NS630bH to 1600H
Sample 31042,12

Standard Kind of tests and requirements Test valuss
and clause Results
60947-1 CALIBRATION OF THE TEST CRCUIT
8.34.1.5

Oscillogram
Applied voltage

Frequency 60 Hz

RMS current value iy
at 20 ms h
h

Avarage RMS, Value

Peak current maximum value

Power factor

20040283-0141
20040283-0150
735,65V

50 Hz

42,00 kA
42,32 kA
43.26 kA

42,49 kA

91.48 kA

0,21

Test Iaboratory: FO1- GRENOBLE

ABEFA recognised PLATFORM
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Teslreport No.:  F01.04.20
ASEFA Page 60/868
Typs test according to: IEC 60847-2 Type: NS630bH to 1600H
Test sequence Il Sample 31042.12
Standard Kind of tests and requirements Test valuss
and clause Restiils
OPERATION “O*
Osdlllogram 20040283.0161
Peak current value i 59.64 kA
Iy 7174 kA
h 82.66 ¥A
Maximuem total duratlon 21.06 ms
Recovery voliage Uiy D or Ui 732,16V
(phase to phase or phase to heutral) Ui )}i or Uy 72066 V
U;(3.1) E or Ur(a‘m 735,93V
Averags vajue U 72058 V
Ralio between U, and U, Unnlle 1.05
Joule integral Phy 22,48 (kA)’s
Ph, 27,82 (kAY’s
Phy 43.40 (kA)'s
Melting of the fusible element Yes/No No
Holes in the PE-shest (if applicable) Yes/No No
Cracks observed Yes/No No
if Yos Page ./,
Tims interval between operations 3min 4 min
OPERATION *CO1"
Oscillogram 20040283.0162
Applied voltage 764.24V
Peak current value fs 77.04 KA
Iy 49.95 kA
‘ [ 75.50 kA
Maximum total duration 184 ms
Recovery voltage Uy DX 0F Ugray 738.72V
(phase to phase or phase {o neutral) Uz X or FAPE 72747V
sty 25 o ety 728,68V
Average value Um 73096V
Ratio betwesn Ly, and U, UyfUs 1.05
Joule Integral Phy 36.83 (kAY’s
Phy 18.67 (kA¥s
Pha 31.43 (kA)’s
72113 Closing operation time Joms
Melting of the fusible slement Yes/iNo | ¢ No
Cracks observed YesiNog i} ¥ No
if Yes ; \%}/‘?'ﬁ? 3
v v
Tast laboratory: F01- GRENOBLE * TREIECH %47{/
ASEFA racognised PLATFORM G 2 1 fofin 4 L0
?};’1 ey ‘\.;-" vt 45
Date August 19th 2005 [ \41333




Testreport No.:  F01.04.20
ASEFA Page 81/68
Type lest according fo: 1EC 80847-2 Type: NSB30bH to 1600H
Test sequence Il Sample 31042.12
Standard Kind of tests and requirements Test valuss
and clause Resulis
VERIFICATION OF DIELECTRIC WITHSTAND
Test voltage
2 x Uy, min, 1000V 1380V
8.3.3.5 Test sequence |
8.3.4.3 Test sequence [l
83.6.3 Tast sequence i} 1380V
8.3.8.5 Test sequence |V
8373 Test sequence V, stage 1
8.3.7.7 Test sequence V, stage 2
8.3.8.5 Combined test sequence
B.10.3.1 Tesl sequence B.lI
A5 - Verification of discrimination
AB.3 Verification of back-up protection
CJ3 individual pole short-circult fest sequanca
H.3 Test sequence for circuit-breakers for IT-systems
8.33.2.24q) Application of the test vollage
~Main circuit of the circuit-breaker
-solating contacts of the withdrawable unit (if applicable)
Test duration 5s 5s

7t \

Test Iaboratory; FO1- GRENOBLE
ASEFA recognlsed PLATFORM

Date August 19th 2005
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Test report No.:  F01.04.20
ASEFA Page 62/68
Type test according to: 1EC 60847-2 Type: NS630bH to 1600H
Test sequence Il Sample 31042.12

Standard Kind of tests and requlrements Test values
and clause Resulis

VERIFICATION OF LEAKAGE CURRENT

For clrcult-breakers suitabie for 1solation having an

operational voltage U, greater than 50 V.
8.3.3.2 - Main clrcult of the circult-hreaker

- Isolating contacts of a withdrawable unit (if appllcable)

Test voliage 1.1 X Ug =759V 759V
600471 Application of the test voltage
7.27

Leakage current
8.33.2 Test sequence 1 (In new condilion) %05 mA . mA
8335 Test sequence | (after overload performance) <2mA J.mA
8.34.3 Test sequence |l <2 mA 1o mA
8.3.63 Tast sequence il <BMA 0.5 mA
8.38.5 Test seguence IV <2mA J.mA
8.37.3 Test sequence V, stage 1 <2 mA J.mA
83.77 Tast sequence V, stage 2 <6 mA . mA
8.3.8.56 Comblned test sequence <2mA . mA
C.3 Individual pote short-circuit test sequence <6 mA J. A
H.3 Individual pole short-circuit test sequence fir <6 mA £ mA

Test laboratory: F01- GRENCBLE
ASEFA racognised PLATFORM




Testreport No.:  F01.04.20
ASEFA Page 63 /68
Type test according to; 1EC 60947-2 Typa: NS630bH to 1600H
Test saquence Hl Sample 31042,12
Standard Kind of tesls and requirements Test values
and clauss : Results
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
600471 Cabling characteristics
Table 9, 10 Cable A mm? J.mom?
and 11 Bar 100 x5 mm 100 x 5 mm
Number 2 2
Length J.omm 3000 mm
Tightening torque 50 Nm
Reference temperature 40°Ct2°C
Amblent temperalure 19.8°C
Correction factor (k= 1 for releases Independent of amblent temperature) K 1
Current setting value A 1600 A
Test current
either k x 2,0 x 1, J A LA
8.3.5.1 Test sequence 1 (£ = /) before 8.3.4.1
8.3.5.1 Test sequance ) before 8.3.5.2
8.3.6.1 Test sequence IV before 8.3.6.2
8.3.6.8 Test sequence IV after 8.3.6.5
8374 Test sequence V before 8.3,7.5
8.3.81 Combined test sequence before 8.3.8.2
Ab Verificallon of discrimination before 8.3.56.2
AB.3 Verlficatlon of back-up protection before 8,3.5.2
orkx25x, 4000 A 4000 A
8.3.54 Tast sequence Il {fes = /) after 8,3.4.5
8.3.54 Test sequence il after 8.3.5.3
8378 Tesf sequence V after 8,.3.7.7
8.3.8.7 Combined test sequence after 8.3.8.6
A5 Verification of discrimination after 8.3.5.3
AB.3 Verification of back-up protection affer 8.3.56.3
CA Individual pole short-clreuit test sequance
H4 Test sequence for circuit-hreakers for 1T-systems
Tripplng time (for twice the value of current setting on s]ngle pole)
Neutral 120 s
Ph; 118s
Ph; \( 127 s
Phy )3‘.13\
Test taboratory: F01- GRENOBLE W ;ﬁ; <
ASEFA recognised PLATFORM E Ed. 21 o) 4\ o .gg "
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Test report No.: F01.04,20
ASEFA Page 64/68
Typs test according to: IEC 60847-2 Type: NS830bH to 1600H
Test saquence il
INSTALLATION

The apparatus Is set up on a metallic steucture, In individual enclosure, fixed on insulated hars,
The safety perimeter |s materlalised by a metalllc enclosure ( sea next page } connecled o the
neutral by a fuse.

The apparatus are operated with an air actuator.

Testiaboralery: F01 GRENOBLE TRF [E€
ASEFA recognized PLATFORM
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A Test report No.: F01.04.20
ASEF Page : 65 /68
Type test according to: IEC 60047-2 Type: NS630bH to 1600H
Standard Kind of tests and requirements Test values
and clause Resulis
SAFETY AREA AND DETECTION OF THE FAULT CURRENT
60847-2 Characteristics of the metallic screen
- structure woven wire mesh A
perforated metal N
expanded metal Yes
- ratlo hole area/ total area 0,45 - 0,65 A,
- size of hole <30 mm? A mm?
- coating bara A,
conductive plating yes
i<
ALAM/ \E
y Top : 120 mm
Left: 10 mm
> 3 < Back 3 Right: 10 mm
Hi Bottom : 120 mm
¢ Front: 0 mm
m . Back: 0 mm
| S e v |
Detection of the fault current
- prospeclive fault current In the fusible element circuit 50 A
- fusible element
. diameter of copper wire 0.1 mm
. length 100 mm
ar
. equivalent fusible element /
Testlaboratory: F01 GRENOBLE
ASEFA recognized PLATFORM




Test report No.: F01.04.20
ASEFA Page: 66 /68

Type test according fo: 1EC 60947-2 Type: NS630bH to 1600H

DIAGRAM OF THE TEST CIRCUIT

TEST OF RATED ULTIMATE SHORT-CIRCUIT BREAKING CAPACITY

disfonciew éémenlz do transformaleur
aHlemaleyr de protection _enclencheur @EEEE.&_. de puissence apparell en assal
afemalor  prolection  making adjuslable crout pover Apparalus wnder 1os0
clecuit- switch transformer TR

breaker

VERIFICATION OF OPERATIONAL CAPABILITY

disjoncleur
da pralection éléments da Iransfosmateur
altemateur prolection  endlencheur réglage de pulssance apparelf ent 855¢)
allemator GG TENNg agusathe dioid poker apparatus under fas
breaker switeh {ransformer H F

TRF IEC/EN 60947-Fed
Ed 2.1 form 1

Testiaboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM
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ASEFA

Test report No.: F01.04.20
Page 67/68

Type test according to: 1EC 60847-2
Test sequence Il

Type: NSB830bH to 1600H

PHOTOGRAPHIE OF THE ASSEMBLY

Test laboralory:  FO1 - GRENOBLE
ASEFA recognised PLATFORM




ASEFA

Test report No.: F01.04.20
Page . 68 /68

Type test according to: IEC 60947-2
Test sequence il

Type: NS630bH to 1600H

APPENDIXES
APPARATUS CHARACTERISTICS
General view clroult-breaker GHD 1189100 indice B
Trpping curve Micrologic 5.0A B11566273AA 111
OSCILLOGRAMS
Galibration voltage 20040283 - 0102
Calibration current 20040283 — 0103
ASEFA 31 042,05 Opening 20040283 - 0104
ASEFA 31 042.05 Closing/Opening 1 20040283 — 0105
ASEFA 31 042.08 Opening 20040283 - 0106
ASEFA 31 042.06 Closlng/Opening 1 20040283 ~ 0107
Calibratlon voliage 20040283 - 01086
Catlbration current 20040283 - 0113
ASEFA 31 042.07 Opening 20040283 - 0116
ASEFA 31 042.07 Closing/Opening 1 20040283 - 0117
Callbration voltage 20040283 - 0119
Calibration ctirrent 20040283 - 0122
ASEFA 31 042,08 Cpenlng 20040283 - 0123
ASEFA 31 042.08 Closing/Opening 1 20040283 - 0124
Calibration voliage 20040288 - 0003
Calibration curfent 20040288 - 0007
ASEFA 31 042,09 Opening 20040288 00114
ASEFA 31 042.09 Closing/Opening 1 20040288 — 0012
ASEFA 31 042.10 Opening 20040288 - 0013
ASEFA 31 042,10 Closing/Opening 1 20040288 — 0014
Galibration voltage 20040288 — 0016
Calibratlon current 20040286 — 0018
ASEFA 31 042,11 Opening 20040288 - 0019
ASEFA 31 042.11 ClosingfOpening 1 20040288 - 0020
Callbration voliage 20040283 - 0141
Calibration current 20040283 - 01560
ASEFA 31 042,12 Opening 20040283 — D161
ASEFA 31 042.12 Closing/Opening 1 20040283 — 0162
Testlaboratory: FO1 - GRENOBLE IECIEN 60047-2
ASEFA recognised PLATFORM - ot omio €9 )
v
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Issued : March 25, 2004
Revised : April 8, 2004

page 4

n* GHD1168100 Indke B

NSB30b-1600 circull breaker

ASEFA

GENERAL VIEW - FIGURE 1
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