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tests witnessed by:

Mr.  Mohammad Ghiasabadi - PARS SWITCH Co.
Mr.  Mojtaba Alimohammadi - PARS SWITCH Co.
Mr.  Nosrat Mohammadi - PARS SWITCH Co.
Mr.  Naser Dizajian - PARS SWITCH Co.
Mr.  Jamal Halvachi - PARS SWITCH Co.
Mrs. Faezeh Fazeli - E.P.LL. Co.

identification of the object: effected.

The Manufacturer guarantees that the tested object is manufactured according to the submitted
drawings.

CESI checked that these drawings adequately represent in shape and dimensions the essential details
and the parts of the tested object.

These drawings identified by CESI and numbered A2/032166 no.1 to 14 have been returned to the
Client.

the data necessary to permit repetition of the tests are contained in the document marked:
GPS-A2/029941

The measurement uncertainties of the test results reported in this document are the following:
voltage: * 5 % H current: + 5 % H time: + 5%

The measurement uncertainties are estimated at the level of twice the standard deviation

(corresponding, in the case of normal distribution, to a confidence level of about 95 %) and have to

be considered as maximum values.

activity code: 35067J
keywords: 12015R 23410N 31020W 45070T 53001D 62310N
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rated characteristics of the tested object assigned by the Client

manufacturer PARS SWITCH Co. - Tehran - IRAN
type FP72D (FP3625D)outdoor
serial number 10001
voltage 36 kV
normal current 1250 A
frequency 50 Hz
lightning impulse withstand voltage 170 kv
power frequency withstand voltage 70kV

short-circuit making current
short-circuit breaking current

62,5 kA at 36 kV
25 kA at 36 kV

d.c. component 319%
minimum opening duration 45 ms
transient recovery voltage (TRV)
first pole to clear factor 1.5
peak value (Uc) 62 kv
rate of rise (U/t) 0,57 kVius
operating sequence 0-3min-CO-3min-CO
short-circuit duration 3s
operating mechanism type BLRM
supply voltage
closing devices 110V de.
opening devices 110V dec.
motor 110 Vd.c.
supply pressure (referred to 20 °C)
breaking device 0,45 MPa abs.



woDoI015G

table of the no-load operations

Vn = rated voltage of the auxiliary devices.

supply voltage gas operating pressure for time of made
operating
oscillograms. . before the | after the
sequence opening device closing device ‘motor operation interruption opening closing opening . tost
est
no. - v % Vn v % Vn v % Vn MPa abs. MPa abs. ms ms ms no. no.
m ) 121 110 - - 121 110 . 0,45 40 - £ 1 -
212 1 co 121 110 121 110 121 110 2 0,45 - 70 39 1 -
33 co 10 100 110 100 110 100 - 0,45 3 73 40 1
473 co 77 70 93,5 85 93,5 85 - 0,45 - 78 47 1 -
8n o 77 70 - - 935 85 - 0,45 47 - - = 1
4414 co 121 110 121 110 121 110 - 0,45 - 74 38 - 24
45/3 co 110 100 110 100 110 100 - 0,45 79 39 - 24
46/3 co 77 70 93,5 85 93,5 85 - 0,45 - 82 44 24
| Pl
o]
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Measurement of the resistance of the main circuit
resistance measured with 100 A d.c
resistance (40 ) ambient air
measurement offected across the pole prtss——
R s T °c
before the tests 28 29 35 14
after the test no.1 29 29 28 15

Power frequency voltage withstand dry test on the main circuit

tests effected

applied voltage ( kV for 60 s |
across the pole

R | s

after the test no.17

56 ’ 56

note: no discharge occurred during the test

won oonaic
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Three-phase short-time withstand and peak withstand current test

see DOOT power factor: <0,15

with 25

frequency: 50 Hz

.2 kA for 3,02 s

supply voltage for operating

gas operating

devices pressure for
closing | opening | motor | operation | interruption
vde | Vde | Vdc | MPaabs. | MPaabs.
. - - - 0,45
condition of the apparatus before the tests: new, see photo no.1 live side of test circuit connected to: lower terminals.
date: September 25, 2002
test current
test oscillogram duration notes
maximum peak rms value average
no. no. s KA phase KA KA -
25,2
1 72 3,02 63.8 T 25,2 252
25.2

conditions of the apparatus after the tests: externally as before the test ; after the test the circuit-breaker operated properly, see oscillogram no.8
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Three-phase short-circuit tests

test circuit: see D002

test duty T10 with 2,40 kA at 36,7 kV

power factor: <0,15

frequency:

0 Hz

supply voltage for operating

gas operating

tive transient recovery vt
prosgective frs v ! devices pressure for
u, 1 1, u, 1, u, t 4 closing | opening | motor | operation | interruption
1\ us s kv us 1\ us us Vd.c. Vd.c. Vd.c. MPa abs. MPa abs.
I 3 - - - 83,5 77 93,5 - 0,45
condition of the apparatus before the tests: as after the test no.1 live side of the test circuit connected to: lower terminals.
date: September 25, 2002
ower frequency recoven
applicd breaking current powsr frsquenay; v duration of
making voltage
operating voltage ‘maximum
test | oscilogram current phase-to-
sequence | (phase-to- ac component phase-to- overvoltage
(pesk valuel de component phase closing | opening | pre-arc | arc
earth) (rms value) average earth
laverage)
no. o. E W KA/ phase s A % I phase w W w ms ms ms ms
2,40 21,2
2 103 o B . 2,40 2,40 <20 212 36,7 79,7 - 47 B 10
240 21,2
3min 21,2 2,40 21,2
3 1174 co 21,2 - 2,40 2,40 <20 21,2 36,7 79,2 79 a9 8
21,2 2,40 21,2
3min 21,2 2,40 21,2
4 124 co 21,2 2.40 2,40 <20 21,2 36,7 80,9 80 47 < 10
21,2 2,40 21,2
conditions of the apparatus after the tests: after an external visual inspection the apparatus is deemed to be able to continue the tests.
ey
CESITEST
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Three-phase short-circuit tests

power factor: <0,15

test duty T30 with 6,10 kA at 36,7 kV

frequency: 50 Hz

prospective transient recovery voltage

supply voltage for operating

gas operating

devices pressure for
u. 4 t U, 4 u, t Y closing | opening | motor | operation | interruption
kv us us kv us kv s us Vd.c. Vd.c. Vd.c. MPa abs. MPa abs.
66 25 3 - - - - - 93,5 77 93,5 » 0,45
condition of the apparatus before the tests: as after the test no.4 live side of the test circuit connected to: lower terminals.
date: September 25, 2002
power frequency recovery
applied breaking current duration of
‘making voltage
. ” operating | voltage . maximum
est | oscilogram current .
o sequence | (phase-to- ac component phaseto- | PP | overvoltage
(peak valua) dc companent phase closing | opening | pre-arc | arc
earth) (rms value) average earth
(average)
no. no. - kv KA [ phase kA A % / phase P P Y ms ms ms ms
6,10 21,2
5 13/3 o B - 6,10 6,10 <20 21,2 36,7 64,6 - 48 - 9
6,10 212
3min 21,2 6,10 21,2
6 15/4 co 21,2 - 610 6,10 <20 21,2 36,7 65,5 80 46 B 10
212 6.10 B 21.2
3min a8 6,10 21,2
7 16/4 co 21,2 - 6,10 6.10 <20 242 36,7 65,5 79 a7 10
21,2 6,10 21,2
conditions of the apparatus after the tests: after an external visual inspection the apparatus is deemed to be able to continue the tests.
A
ESI/E5T
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Three-phase short-circuit tests test duty T60 with 13,7 kA at 36,7 kV/
test circuit: see D002 power factor: <0,15 frequency: 50 Hz
supply volt i
prospective transient recovery voltage EpIY/VSHADe foF operating gasiperathy
devices pressure for
U, Y 1 u, 4 u, 1 closing | opening | motor | operation | interruption
kv s s kv s kv s us Vde. | Vde | Vde | MPaabs. | MPaabs.
65 47 3 - - - - - 93,5 77 93,5 - 0,45
condition of the apparatus before the tests: as after the test no.7 live side of the test circuit connected to: lower terminals.
date: September 26, 2002
frequency recover
applied breaking current B duration of
making voltage
operating voltage maximum
test oscillogram current phase-to-
sequence | (phase-to- ac component phase-to- overvoltage
(peak value) dc component| phase closing | opening | pre-arc | arc
earth) (rms value) | average carth
(average)
no. no. - kv KA [ phase KA kA % / phase KV K kv ms ms ms ms
137 21,2
8 1813 o # 13,7 137 <20 21,2 36,7 65,5 - a8 - n
137 21.2
3min 212 137 21,2
9 19/4 co 21,2 - 13,7 13,7 <20 21,2 367 66,3 80 a6 - 10
212 13,7 21,2
3min 212 137 21,2
10 20/4 co 212 13,7 137 <20 212 36,7 66,3 80 46 - 10
21,2 137 21,2
conditions of the apparatus after the tests: after an external visual inspection the apparatus is deemed to be able to continue the tests.
S
L)
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Three-phase short-circuit tests

test circuit: see DOOT

power factor: <0,15

test duty T100s with 20,0 kA at 36,7 kV

frequency: 50 Hz

prospective transient recovery voltage

devices

supply voltage for operating

gas operating
pressure for

u. Y (. v, t U, 3 4 closing | opening | motor | operation | interruption
P pe P w s W P Pe Vde | Vde | Vde | MPaabs. | MPpaabs.
& | 1o 9 - - - - - 93,5 77 93,5 - 0,45
condition of the apparatus befor the tests: as after the test n0.10 live side of the test circuit connected to: lower terminals.
date: Soptember 26, 2002
frequency recover
applied breaking current power irequency v duration of
making voltage
" operating | voltage o maximum
test | oscilogram cur -
= 9 sequence | (phase-to- ac component phaseto- | PTPE | overvoltage
(pesk value) de component phase closing | opening | pre-arc | are
earth) (tms value) | average earth
(average)
o o W KA/ phase A A %/ phase W W W ms ms ms ms
200 21.2
n 2413 o . . 200 200 <20 21,2 36,7 64,7 E a7 E 1
200 21,2
3min 21,2 200 21,2
12 2504 co 212 50,3/R 200 200 <20 212 36,7 638 80 a8 E 10
212 200 212
3min 21,2 200 212
13 2604 co 212 511/ 200 200 <20 212 36,7 63,0 7 43 13
212 200 2,2
conditions of the apparatus after the tests: after an external visual inspection the apparatus is dsemed to be able to continue the tests.
[
£
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Three-phase short-circuit tests

test duty T100a with 20,0 kA at 36,7 kV/

power fastor: <0,15 froquency: 50Hz time constant (To) : 101 ms
i supply voltage for operating gas operating
prospective transient recovery voltage )
devices pressure for
u, 1 Y v, 4 u, Y t closing | opening | motor | operation | interruption ‘
kv P P v P W s s Vde | Vde | Vde | MPaabs. | MPaabs.
63 110 9 - I - - : 121 . 0,45
condition of the apparatus before the tests: as after the test no.13 live side of the test circuit connected to: lower terminals.
date: September 26, 2002
ower frequency recover,
applied breaking current # ey i duration of
making voltage
- Jogram | oPeTating | voltage i maximum
os oscillogr o
o sequence | (phase-to- [acicompanant] phaseto- | P"F | overvoltage
{poak value) dc component| phase closing | opening | pre-arc arc
carth) (rms value) | average earth
(average)
o no. W KA phase KA KA % I phase v W W ms ms ms ms ‘
200 21,2
14 2713 o - - 200 20,0 33/7T 212 367 615 - 40 . 1
200 212 )
3min 20,0 212
15 283 0 . 20,0 200 34/s 212 36,7 64,0 - 40 - 13
200 212
3min 200 212
16 2013 o . 200 200 32/8 212 367 623 - 39 - 12
200 212
conditions of the apparatus after the tests: after an external visual inspection the apparatus is deemed to be able to continue the tests.
S
)
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gle-phase short-circuit tests

test circuit: see D031 power factor: <0,15 frequency: 50 Hz

]

breaking operation with 20,3 kA at 21,4 kV/

supply voltage for operatin as operatin
prospective transient recovery voltage PPy veltage for aperating gpsioperating
devices pressure for
u, 4 1 u, Y u, % t closing | opening | motor | operation | interruption
W pe us w us w b s Vde | Vde | Vdo | MPaabs. | Mpaabs.
445 93 B - - - - I 045
condition of the apparatus before the tests: s after the test no.16 five side of the test circuit connected to: lower terminal pole under test: T
date: Soptember 26, 2002
breaking current power duration of
. " operatng | L tage | M2KPO curtent ] maximum over-
ost oscillogram pled voltage requency
sequence (peak value) | ac component | voltage
¢ component closing | openin o-ar are
o vdion) Ponent |recovery voltage 9 | opening | pre-arc
no no. E W 7 kA % W w ms ms ms ms
” a3z o 5 . 203 <20 214 62 E a8 - "

conditions of the apparatus after the tests: after the test the circuit-breaker operated properly.
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Single-phase short-circuit tests

test circuit: see D031

power factor: <0,15

breaking operation with 25,4 kA at 21,4 kV

frequency: 50 Hz

prospective transient recovery voltage

supply voltage for operating

gas operating

devices pressure for
v, t 1 u, 4 U, % & closing | opening | motor | operation | interruption
W P s % s kv s s Vde | Vde | Vdc | MPaabs. | MPaabs.
443 87 - - - - - - - 77 - : 045
condition of the apparatus before the tests: as after the test no.17 live side of the test circuit connected to: lower terminal pole under test: T
date: September 26, 2002
breaking current power duration of
" operating e vortage | MG current . maximum over-
test oscillogram applied vohtage requency
sequence (peak value) | ac component voltage
a (ms value) | 9 COMPOTN lrecovery voltoge| g closing | opening | pre-arc arc
no. no. - KV KA KA % KV kv ms ms ms ms
18 3413 o - - 254 <20 214 46,5 - 46 - 13

conditions of the apparatus after the tests: after an external visual inspection the apparatus is deemed to be able to continue the tests.
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Three-phase short-circuit tests

test circuit: see D001

power factor: <0,15

test duty T100s with 25,0 kA at 36,7 kV

frequency: 50 Hz

prospective transient recovery voltage

supply voltage for operating gas operating

devices

pressure for

u, 1 1, u, t U, t t, closing | opening | motor | operation | interruption
1\ s us kv us kv, us ws Vd.c. Vd.c. Vdec. MPa abs. MPa abs.
62 106 9 - & - - - 93,6 77 93,5 - 0,45
condition of the apparatus before the tests: as after the test no.18 livo side of the test circuit connected to: lower terminals.
date: September 26, 2002
ower frequency recover
applied breaking current " “ i P duration of
makin voltage
’ operating voltage @ ‘j maximum
« scillogram curren to-
ot cesiog sequence | (phase-to e camponant phaseto- | P25 | overvoltage
(peak value) | dc component| phase closing | opening | pre-arc arc
earth) (rms value) average earth
(average]
no. no. - W kA / phase A KA % / phase W kv Y ms ms ms ms
25,0 21,2
19 38/3 o B - 25,0 25,0 <20 21,2 36,7 62,3 - a8 - 12
25,0 21,2
3min 212 25,0 212
20 39/4 co 21,2 64,715 25,0 25,0 <20 21,2 36,7 64,6 86 a8 . 15
- 2.2 25,0 212
3min 21,2 25,0 21,2
21 4014 co 21,2 638/R 25,0 25,0 <20 21,2 36,7 59,6 80 a6 2 12
21,2 25,0 21,2
conditions of the apparatus after the tests: after an external visual inspection the apparatus is deemed to be able to continue the tests.
o
r>
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Three-phase short-circuit tests

test circuit: see DOOT

power factor: <0,15

test duty T100a with 25,0 kA at 36,7 kV

frequency: 50 Hz

prospective transient recovery voltage

time constant (To) : 101 ms

supply voltage for operating

devices

gas operating
pressure for

U, 4 u, Y U, [ t closing | opening | motor | operation | interruption
kv s P kv s W s P Vde. | Vde | Vde. | MPasbs. | MPa abs.
62 106 | | - |- - E 121 E - 045
condition of the apparatus before the tests: as after the test no.21 live side of the test circuit connected to: lower terminals.
date: September 26, 2002
ower frequenc
applisd breaking current 8 i duration of
making voltage
st ogram | PerO9 | voltsge - maximum
osci -
sequence | (phase-to- ac component phaseto- | PT2%1% | overvoltage
{peak value) dc component, phase closing | opening | pre-arc arc
earth) (tms value) | average earth
(average)
no. no. - . KA / phase KA KA % I phase kv v kv ms ms ms ms
25,0 212
22 4 o B - 25,0 25,0 31T 212 36,7 60,4 - 38 13
25,0 212
3min 26,0 212
23 4213 o . - 25,0 25,0 32/s 21,2 367 57,7 - 39 - 14
250 212
3min 25,0 21,2
2 433 0 . - 25,0 25,0 31/R 212 367 59,4 - 39 - 15
25.0 21,2
conditions of the apparatus after the tests: see photos n0.2 to 16 ; a hole with adjunct exit of SF gas on the pole S is compared (photos no.2 to 4).
S
ESI/EST
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Test object

Insulated Is
neutral
supply e
CrI=CrI~ Cnl -
rRIT RN R Ug Us Ur

Symbols used in this diagram are the same as those on the oscillograms
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circuit-diagram D002

Test object

Ureen”
Is

NUpeos”
Ir

NUreer”

Symbols used in this diagram are the same as those on the oscillograms.
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circuit-diagram D031

Test object

c J<\
R i}

Supply

e H

Symbols used in this diagram are the same as those on the oscillograms.
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Photo no. 2
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Photo no. 3

Photo no. 4
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Photo no. 5
Phase R

Photo no. 6
Phase R

MOD DIOIGR®
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Photo no. 9
Phase S

Photo no. 10
Phase S

MOD DIOIG-R00



Test Report

CESIEST

‘Testing Services

GPS-A2/032621

Photo no. 11
Phase S
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Photo no. 13
Phase T

Photo no. 14
Phase T

MOD. DI0911G R



Test Report

CESIEST

Testing Services

GPS-A2/032621

p.28

MOD. DI0911G-R00.

Photo no. 15
Phase T

Photo no. 16
Phase T
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Testing Services AT-A2/032354 p.1

client

equipment under test

tests performed

normative documents

receipt date of the sa

test date

the test results relate only

this document shall not be

no. of pages

PARS SWITCH CO. - Zanjan (Iran)

SF, circuit-breaker type FP72D outdoor, serial number: 10001, 36kV,
1250A.

Dry lightning impulse withstand voltage test;
Dry and wet power-frequency withstand voltage test.

IEC 62271-100 (2001-05); IEC 60694 (2001-05)

mple September 9, 2002
from September 19, 2002 to September 20, 2002
to the sample tested )
reproduced except in full without the written approval of CESI g:f,ugu Dl
n° 0030
13 no. of pages annexed 2

issue date November 5, 2002
prepared PeC/TEST - C. Del Giorgio PR
i
verified PeC/TEST - A. Ell i@ W !
|
approved PeCITEST - V. Scarioni | F
CENTRO ERIMENTALE ITALIANO
u it
Pro ne
" I~ torlo
Via R, Rubattino 54 Capitale sociale 8 550 000 Euro  Registro Imprese di Miano

sato Seziono Ordinaria

mero N. R 22
Fax +39 0221255440 iscrizione CCIAA 00793580150 P.I, IT60793580150
www.cosi.it




CESITES T

Test Report  Sérvices AT-A2/032354 p.2
tests by: Mr. i i - PARS SWITCH Co.
Mr. Mojtaba Alimohammadi - PARS SWITCH Co.
Mr. Nosrat Mohammadi - PARS SWITCH Co.
Mr. Naser Dizajian - PARS SWITCH Co.
Mr. Jamal Halvachi - PARS SWITCH Co.
Mrs. Faezeh Fazeli - E.P.LL. Co.
Mr. Sirous Javanmard - E.P.LL. Co.

identification of the object: effected
The Manufacturer guarantees that the tested object is manufactured according to the submitted
drawings.

CESI checked that these drawings adequately represent in shape and dimensions the essential details
and the parts of the tested object.

These drawings identified by CESI and numbered A2/032166 no.1 to 14 have been returned to the
Client.

Test results
The values obtained and the general performance are considered to comply with the reference Standard
(see page 1) and to justify the relevant ratings assigned by the Manufacturer.

The data necessary to permit repetition of the tests are contained in the document marked:
AT -A2/029227

The measurement uncertainties of the test results reported in this document are the following:

- dielectric tests with impulse voltage : peak voltage: + 3 % ; time parameters: + 10 %

- dielectric tests with alternating voltage : voltage (rms): + 3 %

The measurement uncertainties are estimated at the level of twice the standard deviation
(corresponding, in the case of normal distribution, to a confidence level of about 95 %) and have to
be considered as maximum values.

test laboratory: P180 (100 kJ)
activity code: 35067J
keywords: 12015R, 23410N, 31020W, 44020H, 53001D, 62510X, 62530L.



contents page test date
Rated characteristics of the tested object assigned by the Client 4
Dielectric tests 5
Dry lightning impulse withstand voltage test 6+7 September 19-20, 2002
Dry power frequency withstand voltage test 8+9 September 20, 2002
Wet power frequency withstand voltage test 10 September 20, 2002
Circuits AOO2 - A059 1+ 12
Panoramic view of the test object 13
pages annexed
- oscillogramm from test report AT-A2/029227 (total pages:2)
reference document
- drawings identified by CESI and numbered A2/032166 no.1 to 14
'
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Test Report AT-A2/032354 p.4
Rated characteristics of the tested object assigned by the Client
circuit-breaker
manufacturer PARS SWITCH Co. - Zanjan (Iran)
type FP72D outdoor
serial number 10001
voltage 36 kV
normal current 1250 A
frequency 50 Hz
lightning impulse withstand voltage (peak value)
- common value 170 kv
- across the isolating distance 195 kV
power frequency withstand voltage (r.m.s. value)
- common value 70 kv
- across the isolating distance 80 kv
short-circuit making current 62,5 kA at 36 kV
short-circuit breaking current 25 KA at 36 kV
minimum opening time = e
Supply pressure of SF, gas (referred to 20°C) 3,5 bar
Operating mechanism
Type BLRM
Supply voltage
closing devices 110 Vd.c.
opening devices 110 Vd.c.
motor 110 Vd.c.

name and signature of Client’s witness
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Test Report AT-A2/032354 .5
Dielectric tests
A i 9
a b c
L
F
test condition circuit-breaker voltage | oarth connected| .
- applied i isolated points
no. position to
1 Aa BC be F =
2 closed Bb AC ac F =
3 Cc AB ab F =
4 A BC abc F -
- s | open B AC abc F
6 c AB abc F -
7 a ab ABC F N
8 open b ac ABC F -
9 c ab ABC F -
10 A a BC be F
1 open B AC ac F
12 C c ABab F
13 a A bc BC F
14| open b B ac ACF
15 c c ab ABF

Since the arrangement of the outer poles is symmetrical with respect to the centre pole and the frame,
according to IEC 60694 (2001-05) par. 6.2.5, test conditions no.3, 6, 9, 12 and 15 have been
omitted.

Photo no. 1 - Aa: left pole; Bb: central pole .

NOTE: wet power-frequency tests across the isolating distance are not necessary.



Dry lightning impulse withstand voltage test
test object: SF, circuit-breaker

test circuit: AO02

positive polarity negative polarity
testoondition | (oquested | correction | applied | applied fashover | tostrosut | FeUested | comection | applied | applied |
voltage factor | voltage | impulses voltage factor | voltage | impuises | 1OSROVr | testresult test date
no. KWy K KWy no. no. Ky K KVpu no. no
1 1700 0,84 167,3 15 0 withstand 170,0 osss | 1673 15 ° withstand | September 19, 2002
2 1700 0,984 167.3 15 o withstand 170,0 0s8a | 1673 15 o withstand | September 19, 2002
4 170,0 o984 | 1673 15 o withstand 170,0 ossa | 1673 15 ° Withstand | September 19, 2002
5 1700 0,984 167.3 15 o withstand 170,0 0,84 167,3 15 ° withstand | September 19, 2002
7 1700 0,984 167.3 15 o withstand 170,0 o98s | 1673 15 o withstand | September 19, 2002
170,0 0,984 167,3 15 o ithstand 1700 o84 | 1673 15 o withstand | September 19, 2002

note:

contd
—"
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cont'd

positive polarity

negative polarity

test condition ’ .
e sted ti lied lied i
Ses comection, | isppilec. i speCk flashover | tost result | 'oOUCSted | correction | applied | - applied | o | e test date
voltage factor voltage impulses voltage factor voltage impulses
no. K KVpuu no. no. KVpeue K Ky no. no.
10 195,0 1,000 195,0 15 o withstand 195,0 1,000 195,0 15 o withstand | September 20, 2002
1 195,0 1,000 195,0 15 o withstand 195,0 1,000 195,0 15 o withstand | September 20, 2002
13 195,0 1,000 195,0 15 o withstand 195,0 1,000 195,0 15 o withstand | September 20, 2002
14 195,0 1,000 195,0 15 o withstand 195,0 1,000 195,0 15 o withstand | September 20, 2002
wo—
CESITES
Test Report TR S AT-A2/032354 p.7
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Dry power frequency withstand voltage test
test object: SF, circuit-breaker

test circuit: AO59

voltage
test condition test duration
required (U) correction factor applied (U x K) test result test date.
no. KVoms K KV s
1 70,0 0,986 69,0 60 withstand September 20, 2002
T2 700 0,086 69,0 60 withstand September 20, 2002
4 70,0 0,986 69,0 60 withstand September 20, 2002
5 70,0 0,986 69,0 60 withstand September 20, 2002
7 70,0 0,986 69,0 60 withstand ‘September 20, 2002
8 70,0 0,986 69,0 60 withstand ‘September 20, 2002
note:
cont'd
p—
CESITEST
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cont'd

Voltage
test condition tost duration
required (U) cortection factor | applied (U x K) test result tost date

no. Wi K, Wi s

0 80,0 1,000 800 60 withstand Soptomber 20, 2002

i 800 1,000 800 60 withstand September 20, 2002

13 800 1,000 200 60 withstand September 20, 2002
. 14 80,0 1,000 80,0 60 withstand September 20, 2002

note:
——
Test Report ng.!miiJ ] AT-A2/032354




Wet power frequency withstand voltage test

test object: SF, circuit-breaker

test circuit: AO59

precipitation conditions

precipitation rate mm / min water temperature water resistivity
pole A pole B - °c axm
vertical 14 15
188 100,0
horizontal 12 13 -
Voltage
test condition test duration
required (U) correction fator applied (U x K) tost result test date
no. W K KV, s
1 70,0 0,986 69,0 60 withstand September 20, 2002
2 70,0 0,986 69,0 60 withstand September 20, 2002
- 4 700 0,986 69,0 60 withstand September 20, 2002
5 70,0 0,986 69,0 60 withstand September 20, 2002
7 70,0 0,986 69,0 60 withstand September 20, 2002
8 700 0,986 69,0 60 withstand September 20, 2002

note:

Test Report

CESITES
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Circuit A002

cg Re

Test object

Mt ——

lightning impulse test circuit

(&)
Rf
Re

: Impulse generator capacitance

: Front resistor

: Tail resistor

: Load capacitance

: Divider type RC series

: coaxial cable

: attenuation and termination unit
: Oscilloscope

measured wave-shape: oscillogram No.1 and 2
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Circuit A059
_______________ N
I L S
| L |
o e |
Vet | Var Test object W’Qq:®
! bt |
! |
| H —_———
L L L
v = = .
|
|
G|

power frequency measuring circuit

TV, voltage transformer
V, : voltmeter

D : voltage divider type RC series
low voltage arm
V, : voltmeter

TV, : voltage transformer
V, : voltmeter
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Panoramic view of the test object
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MP-A2/031271 p.1

Test Report

client PARS SWITCH CO. - Zanjan (Iran)

equipment under test SF, circuit-breaker type FP72D outdoor, serial number: 10001, 36kV,

1250A.

tests performed temperature-rise test
measurement of the resistance of the main circuit

normative documents IEC 62271-100 (2001-05); IEC 60694 (2001-05)
receipt date of the sample September 9, 2002
test date from October 2, 2002 to October 2, 2002

the test results relate only o the sample tested X
this document shall not be reproduced except in full without the written approval of CESI

no. of pages 14 no. of pages annexed -
issue date October 3, 2002
prepared PeC/TEST - A. Garanzini {, %‘MNM
verified PeC/TEST - A. Elli 4&/](};0 682
approved PeC/TEST - V. Scarioni
cesi Vin R, Aubattino 54
Gontro Elettrotecnico 20134 Miano - als ord
Shofimentaie tafano  Tolefond +35 022125.1  Codico fiscale 6 numero N RER. 420227
lacinto Motta SpA.  Fax +36 022126 {serizions CCIAA 00733580150 .. 1700793560150
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Test Report MP-A2/031271 .2
tests witnessed by:  Mr. Mojtaba Alimohammadi - PARS SWITCH Co.
Mr. Naser Dizajian - PARS SWITCH Co.

identification of the object: requested

the data necessary to permit repetition of the tests are contained in the document marked: —

The measurement uncertainties of the test results reported in this document are the following:
voltage: + 5 % H current: + 5% H time: + 5%

The measurement uncertainties are estimated at the level of twice the standard deviation

(corresponding, in the case of normal distribution, to a confidence level of about 95 %) and have to

be considered as maximum values.

laboratory information

CESI testing team: Garanzini

test laboratory: MP3

activity code: 35067J
keywords: 12015R, 23410N, 31020W, 45070T, 53001D, 62440N
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Rated characteristics of the tested object assigned by the Client
circuit-breaker
manufacturer PARS SWITCH Co. - Zanjan (Iran)
type FP72D outdoor
serial number 10001
voltage 36 kV
normal current 1250 A
frequency 50 Hz
lightning impulse withstand voltage (peak value)
- common value 170 kv
- across the isolating distance 195 kv
power frequency withstand voltage (r.m.s. value)
- common value 70 kv
- across the isolating distance 80 kv
short-circuit making current 62,5 kA at 36 kV
short-circuit breaking current 25 KA at 36 kV
minimum opening time 45 ms
Supply pressure of SF, gas (referred to 20°C) 3,5 bar
Operating mechanism
Type BLAM
Supply voltage
closing devices 110 Vd.
opening devices 110 Vd.
motor 110 Vd.c.

name and signature of Client's witness

oD AI290G
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Photono. 1
Panoramic view of the test object
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measurement of the tance of the main circuit
resistance measured with 100 A d.c.
resistance ( 4Q ) ‘ambient air
measurement effected across the pole temperature
R S T °c
before the temperature rise test 30,0 27,0 35,0 191
after the temperature rise test 29,0 26,0 34,0 20,2

o0 010886
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Verification of temperature-rise limits

test arrangements and test procedure

The circuit breaker was placed on the floor of the test room and was arranged as in normal use.

The three-phase supply was connected to the lower terminals of the circuit breaker by means of one
flexible copper conductor per-phase, having a cross-sectional area of 1200 mm?, the short-circuit was
connected to the upper terminals by means of one flexible copper conductor per-phase, having a cross-
sectional area of 1200 mm? (see photo no. 1).

Before and after the temperature-rise test, the resistance of the main circuits was measured by means of
a DC supply of 100 A.

measurement of temperatures
The ambient air temperature was obtained from the average of the temperatures measured by means of

three copper-constantan thermocouples, put into small vessels containing about half litre of oil, equally
located around the assembly at about half its height and at a distance of about 1 m from the tested object.

The temperatures of the different parts of the tested object were measured by means of copper-constantan
thermocouples appropriately fixed in the points indicated on page 7 and specified in the table of results.
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temperature-rise test using current on the apparatus
date: October 2, 2002
test configuration : see photo no. 1
three-phase test current at 50 Hz (average value) 1255 A
‘ambient air temperature (average value) 19,1 °C
test duration 3,43(*) h
temperatures measured by means of copper-constantan thermocouples
thermocouple measured part | temperature-ris
(see page 7) measured
no. : X
1 fixed contact silvered copper finger - phase S 54,8
2 base of the fixed contact - phase S 67,0
3 junction terminal of the fixed contact with the upper external terminal - phase S 84,8
a silvered copper moving contact - phase S 54,5
5 base of the moving contact - phase S 61,2
6 moving contact support near the rings - phase S 30,1
7 internal SF6 gas temperature - phase S 10,4
8 lower terminal of the circuit breaker (supply side) - phase R 24,4
9 lower terminal of the circuit breaker (supply side) - phase S 28,6
10 lower terminal of the circuit breaker (supply side) - phase T 26,7
1" upper terminal of the circuit breaker (short circuit side) - phase R 27,4
12 upper terminal of the circuit breaker (short circuit side) - phase S 91,9
13 upper terminal of the circuit breaker (short circuit side) - phase T 31,0

(*)note: after 3,43 hours the test was stopped due to a problem to the upper terminal of phase S of the circuit breaker. the
connections to the central pole were reversed (see photo no. 2) and the test was repeated.
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Verification of temperature-rise limits

test arrangements and test procedure

The circuit breaker was placed on the floor of the test room and was arranged as in normal use.

The three-phase supply was connected to the lower terminals of poles R and T and upper terminal of pole
S of the circuit breaker by means of one flexible copper conductor per-phase, having a cross-sectional area
of 1200 mm?, the short-circuit was connected to the upper terminals of poles R and T and lower terminal
of pole S by means of one flexible copper conductor per-phase, having a cross-sectional area of 1200
mm? (see photo no.2 ).

Before and after the temperature-rise test, the resistance of the main circuits was measured by means of
a DC supply of 100 A.

measurement of temperatures
The ambient air temperature was obtained from the average of the temperatures measured by means of

three copper-constantan thermocouples, put into small vessels containing about half litre of oil, equally
located around the assembly at about half its height and at a distance of about 1 m from the tested object.

The temperatures of the different parts of the tested object were measured by means of copper-constantan
thermocouples appropriately fixed in the points indicated on page 7 and specified in the table of results.
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temperature-rise test using current on the apparatus
date: October 2, 2002
test configuration : see photo no. 2
three-phase test current at 50 Hz (average value) 1254 A
ambient air temperature at thermal steady state (average value) 20,2 °C
test duration = thermal steady state (At < 1K/h) reached after 4,00 h

temperatures measured by means of copper-constantan thermocouples

thermocouple S temperature-rise
(see page 7) measured
no. - 3
1 fixed contact silvered copper finger - phase S 294
2 base of the fixed contact - phase S 29,9
3 junction terminal of the fixed contact with the upper external terminal - phase S 24,0
4 silvered copper moving contact - phase S 314
5 base of the moving contact - phase S 309
6 moving contact support near the rings - phase S 226
7 internal SF6 gas temperature - phase S 9,00
8 lower terminal of the circuit breaker (supply side] - phase R 264
) upper terminal of the circuit breaker (supply side) - phase S 216
10 lower terminal of the circuit breaker (supply side) - phase T 29,1
" Upper terminal of the circuit breaker (short circuit side) - phase R 304
12 lower terminal of the circuit breaker (short circuit side) - phase S 213
13 upper terminal of the circuit breaker (short circuit side) - phase T 364
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laboratory information
test laboratory MP3
CES! testing team A. Garanzini
test date October 2, 2002
characteristics of supply circuit
tont regulator alternator transformer.
type diagram type diagram type ratio
of
transducer Data Aca. Syst.
measure (SAD)
ref. position ref.
I MI-ANT A1
Is M2-AN2 BA1
It M3-AN3 BA1
T1-T13 - BA1
measurement of temperatures:
The copp used for the during the of
limits were checked in with CESI 92/016552.
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laboratorio P118 - MP3, MISURE TRASFORMATORI e BOX3
caratteristiche dei sistemi di misura
sigla tipo. n. CESI sigla tipo n. CESI
Al trasformatore di tensione 1-2kV 0262 P1 trasformatore di corrente 0,5-1-3A 13004
A2 trasformatore di tensione 1-2kV 0263 P2 trasformatore di corrente 0,5-1-3A 13005
B1 trasformatore di tensione 0,16-1,2kV 9440 P3 trasformatore di corrente 0,5-1-3A 13006
B2 trasformatore di tensione 0,15-1,2kV 9441 R1 trasformatore di corrente 3A; 5-30A 13134
B3 trasformatore di tensione 0,16-1,2kV 9442 m trasformatore di corrente 2,5-5kA 14054
c1 trasformatore di tensione 3-6kV/ 13133 T2 trasformatore di corrente 2,5-5kA 14055
D1 trasformatore di corrente 3-30A 3110 3 trasformatore di corrente 2,5-5kA 14056
D2 trasformatore di corrente 3-30A 31 vi divisore capacitivo K1000 - 500pF 13156
D3 trasformatore di corrente 3-30A 3112 AA1 shunt 150Adc - 0,1% 0133
E1 trasformatore di corrente 5-10kA 3626 AB1 shunt 75Adc - 0,1% 0134
E2 trasformatore di corrente 5-10kA 3627 AC1 shunt 50mQ - 2A - 0,2% 6411
E3 trasformatore di corrente 5-10kA. 7975 AD1 shunt 3,33mQ - 30A - 0,2% 6412
F1 trasformatore di corrente 15-600A 3699 AE1 shunt 2mQ - 30Adc - 0,2% 11204
F2 trasformatore di corrente 15-600A 3700 AF1 shunt 6mQ - 10Adc - 0,2% 11207
F3 trasformatore orrente 15-600A 3701 AG1 shunt 50mQ - 3Adc - 0,2% 11208
G1 trasformatore di corrente 0,5-1kA 4226 AH1 shunt 30mQ - 2Adc - 0,2% 11209
G2 trasformatore di corrente 0,5-1kA 4227 AN shunt 15mQ - 10A - 0,2% 11937
G3 trasformatore di corrente 0,5-1kA 4228 AK1 shunt 3mQ - 20A - 0,2% 13228
H1 trasformatore di corrente 2,5-5kA 4883 AL shunt 53340 - 160A - 0,1% 13477
H2 trasformatore di corrente 2,5-5kA 4884
H3 trasformatore di corrente 2,5-5kA 4885
J1 trasformatore orrente 5-600A 9443
J2 trasformatore di corrente 5-600A 9444
J3 trasformatore di corrente 5-600A 9445
K1 trasformatore di corrente 5-1200A 9446
K2 | wastormatore di corrente 5.1200A 0447
K3 trasformatore di corrente 5-1200A 9448
(8] trasformatore di corrente 5-10kA 9603
M1 trasformatore di corrente 2,5-5kA 9604
M2 trasformatore di corrente 2,5-5kA 9605
M3 trasformatore di corrente 2,5-5kA 9606
N1 trasformatore di corrente 10-30-100A | 13001
N2 trasformatore di corrente 10-30-100A | 13002
N3 trasformatore di corrente 10-30-100A | 13003
elaborato da: A. MOSCHETTA data: 28/06/2002
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laboratorio P118 - MP3, MISURE TRASFORMATORI e BOX3
caratteristiche dei sistemi di misura

sigla tipo n. CESI sigla tipo n. CESI

AM1 trasduttore di corrente S5Arms 9616

AM2 trasduttore di corrente 5Arms 9617

AM3 trasduttore di corrente SArms 9618

AN1 trasduttore di corrente 5Arms 11715

AN2 trasduttore di corrente SArms 11716

AN3 trasduttore di corrente SArms mn7

AP1 trasduttore di corrente SArms 11993

AP2 trasduttore di corrente SArms 11994

AP3 trasduttore di corrente S5Arms 11995

AR1 HP 3497A 4867

AT1 HP 3497A 4902

AV1 HP 3497A 6380

BA1 HP 3497A 6462

BB1 NORMA D5255T 11579

BC1 INFRATEK 304BT 8024

BD1 rapportimetro TETTEX 2791 9508

BE1 LE CROY 9410 9061

BF1 ‘multimetro FLUKE 8060A 9638

BG1 multimetro FLUKE 45 11687

BH1 ‘multimetro FLUKE 8060A 14416

BJ1 HEME ANALYST 2000P 2kA ac-dc 11832

BK1 HEME ANALYST 2000P 2kA ac-dc 14415

BL1 'sonda FLUKE 80T-150U 3831

BM1 sonda FLUKE 80T-150U 4266

BN1 'sonda FLUKE 80T-150U 14417

|
|

elaborato da: A. MOSCHETTA data: 28/06/2002
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client PARS SWITCH CO. - Zanjan (lran)
equipment under test SFg circuit-breaker type FP72D outdoor, serial number: 10001 . 36kV,
1250A,
tests performed ' Mechanical operation tests at ambient air temperature

Measurement of the resistance of the main c_ircuit

normative documents IEC 62271-100 {2001-05)
receipt date of the sample September 9, 2002
test date from September 23, 2002 to September 27, 2002

the test results relate only to the sample tested
this document shall not be reproduced except in full without the written approval of CESI

no. of pages 13 no. of pages annexed 62

issue date September 27, 2002

? { I3
o * ; 3 T 1 /VL‘O
prepared PeC/TEST - P. Settimio DVM'LWO <{>"e

verified PeC/TEST - A. Elli l 0[[1 wo EEQ-,

approved PeC/TEST - V. Scarioni {
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CESI Via R. Rubattino 54 Capitale sociale 8 550 000 Euro Registro Imprese di Milano
Centro Elettrotecnico 20134 Milano - ltalia interamante versato Sezione Ordinaria
Sperimentale Italiano Telefono +39 022125.1  Codice fiscale e numero N.R.E.A. 429222
Giacinto Motta SpA Fax +39 0221255440 iscrizione CCIAA 00793580150 P.l, 1T0O0793580150
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Test Report GPS-A2/031269

p.2

tests witnessed by: Mr. Mohammad Ghiasabadi - PARS SWITCH Co.
Mr. Mojtaba Alimohammadi - PARS SWITCH Co.
Mr. Nosrat Mohammadi - PARS SWITCH Co.
Mr. Naser Dizajian - PARS SWITCH Co.
Mr. Jamal Halvachi - PARS SWITCH Co.
Mrs. Faezeh Fazeli - E.P.1.L. Co.
Mr. Sirous Javanmard - E.P.I.L. Co.

identification of the object: requested

the data necessary to permit repetition of the tests are contained in the document marked; —

The measurement uncertainties of the test results reported in this document are the following:
voltage: + 5 % H current: + 5% 3 time: + 5%

The measurement uncertainties are estimated at the level of twice the standard deviation

{corresponding, in the case of normal distribution, to a confidence level of about 95 %) and have to

be considered as maximum values.

laboratory information

CESI testing team: Settimio

test laboratory: CT443

MOD.AI00 11G-R0Y

activity code: 35067J
keywords: 12015R, 23410N, 31020W, 45070T, 53001D, 62501B
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Rated characteristics of the tested object assigned by the Client

circuit-breaker
manufacturer
type
serial number
voltage
normal current
frequency
lightning impulse withstand voltage {peak value)
- common value
- across the isolating distance
power frequency withstand voltage (r.m.s. value)
- common value
- across the isolating distance
short-circuit making current
short-circuit breaking current
minimum opening time

Supply pressure of SF, gas (referred to 20°C)

Operating mechanism

Type

Supply voltage
closing devices
opening devices
motor

name and signature of Client's witness

PARS SWITCH Co. - Zanjan (Iran)
FP72D outdoor

10001

36 kV

1250 A

50 Hz

170 kV
195 kV

70 kV

80 kv

62,5 kA at 36 kV
25 kA at 36 kV
45 ms

3,6 bar

BLRM

110 Vd.c.
110 Vd.c.
110 Vd.c.
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measurement of the resistance of the main circuit
resistance measured with 100 A d.c.
resistance { ¢ } ambient air
measurement effected across the pole temperature
R ) T °C
before the test no.1 34,0 33.0 41,0 24
after the test no. 4060 28,0 29,0 32,0 24 -
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Mechanical operation tests at ambient air temperature

type of tests: mechanical operation tests at the rated control voltage
ambient air temperature: 20 °C

condition of the apparatus before the tests: new

date: September 23, 2002

:::f;:i :::Zi?c:; inc::;e:;“ current in the motor | duration of oper::: rme d::::t AiaaeE durz:im soeed auxiliary contacts
test oscill. | type of operation motor closing b
. StaBG operation between i f:penmg contact .
coils motor C/o peak state R S T poles impulse concord | discord
no. no. - Vd.c. Vd.c. A A A s ms ms ms ms ms ms m/s ms ms
1 173 c 110 110 0,736 12,3 3,38 5,24 79 75 75 4,0 80 - 1,50 86 61
2 2/2 0 110 110 0,837 - - - 42 43 44,5 2,5 - 52,5 2,56 37 53
3 - c 110 110 0,702 12,2 3,43 5,36 78,5 75,5 75 3,5 78 - . 85,5 60,5
4 - o] 110 110 0,685 - - - 41,5 42 43,5 2,0 - 55 - 37 52,5
5 - Cc 110 110 0,706 12,2 3,39 5,36 77 74 74 3.0 79 - - 85 60
6 - o] 110 110 0,886 - - - 41 42 43,5 2,5 - 63 - 36 51
7 - c 110 110 0,729 12,2 3,33 5,22 76,5 73,5 73 3,5 78 - - 84 59
8 - o] 110 110 0,697 - - - 39 40 41 2,0 - 52 - 34 48,5
9 3/2 c 110 110 0,729 12,2 3.35 5.30 76 74 74 2,0 78 - 2 85 60
10 a1 o 110 110 0,708 - - - 39 40 41,5 2,5 - 49,5 - 34 49,5
C = closing operation ; O = opening operation
Test Report GPS-A2/031269 p.5
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Mechanical operation tests at ambient air temperature

type of tests: mechanical operation tests at the maximum control voltage
ambient air temperature: 20 °C

condition of the apparatus before the tests: -
date: September 23, 2002

im .
| | eomdois | in | e in e mot | nor | T
test oscill. | type of operation motor closing I
g steady operation between euka f::penmg contact ‘
coils motor C/0 peak <ista R S T poles impulse concord | discord
no. no. = Vd.c. Vd.c. A A A s ms ms ms ms ms ms m/s ms ms
11 5/2 C 121 121 0,958 12,2 3,37 5,05 75 71 71,5 4,0 76 - - 87 58
12 6/1 (o} 121 121 0,774 - = - 40,5 41,5 43,5 3,0 - 54 ~ 36,5 52
13 - Cc 121 121 0,988 12,3 3,38 5,00 75 71,5 72 3,5 77 - - 82,5 58
14 - o 121 121 0,810 - - - 40,5 41,5 43 2,5 - 50.5 - 35,5 50,5
15 - Cc 121 121 0,963 13,8 3,35 5,02 75 71,5 72,5 3.5 77 - - 83,5 58
16 - 0 121 121 1,29 - - - 41,5 42,5 44 2,5 - 54,5 - 36,5 52
17 - c 121 121 0,783 13,2 3,36 4,97 73,5 70,5 71 3,0 75 - - 82 56
18 - 0 121 121 0,765 - - - 38,5 40 41 2,5 - 50 - 34 49,5
19 712 c 121 121 0,744 13,3 3,36 4,97 74 71,5 71,5 2.5 79 - - 86,5 61
20 81 0 121 121 0,87 - A - 41,5 43 44 2,5 - 54 - 37 52,5
C = closing operation ; O = opening operation
Test Report GPS-A2/031269 p.6
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Mechanical operation tests at ambient air temperature

type of tests: mechanical operation tests at the minimum control voltage

ambient air temperature: 20 °C

condition of the apparatus before the tests: -
date: September 23, 2002

test oscill. | type of operation motor closing i
: ) steady operation between Ennuisn opening | contact .
coils motor Cc/o peak e R S T poles impulse concord | discord

no. no. - Vd.c. Vd.c. A A A s ms ms ms ms ms ms m/s ms ms
21 9/2 c 93,5 93,5 0,665 10,56 3,40 6,65 82 80 80 2,0 85 - - 90 65
22 10/1 0 77 93,5 0,660 - - - 47 48,5 49,5 2,5 - 58,5 - 42 58
23 - C 93,5 93,5 0.712 10,26 3.37 6,62 83 79,5 80,5 2,5 85,5 - - 91,5 66
24 - 0 77 93.5 0,708 - - - 44 45 46,3 2,3 - 56,5 - 39 55
25 - c 93,5 93,5 0,681 10,59 3,39 6,62 80 77 77,5 3.0 82 - - 88,5 63
26 - 0 77 93,5 0,631 - - - 43 44 45,5 2,5 - 54,5 - 38 54
27 - c 93,5 93,5 0,639 9,66 3,36 6,59 83 80 80 3,0 84 - - 91 66
28 E 0] 77 93,5 0.660 - - - 45,5 46,5 48 2,5 - 57 - 40,5 56
29 11/2 C 93,5 93,5 1,03 10,2 3,37 6,60 83,5 81,5 81 2,5 85 e = 92 66
30 121 o] 77 93,5 0.819 - - - 45,5 46,5 48 2,5 - 58 - 40,5 56

C = closing operation ; O = opening operation

Test Report GPS-A2/031269 p.7
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Mechanical operation tests at ambient air temperature

type of tests: mechanical operation tests at the rated and maximum control voltage

ambient air temperature; 20 °C

condition of the apparatus before the tests: -
date: September 24 and 25, 2002

supply voltage of current . operating time e Airotion
tin th t : y i
operating devices | in the coil SUREPRIRREIONOr | itationof poles deltat i ol of speed sl
test oscill. | type of operation motor closing 2
steady sasiln between i opening | contact
coils motor C/O peak Sigt pe R S T poles MARe impulse concord | discord
a
no. no. - Vd.c. Vd.c. A A A s ms ms ms ms ms ms m/s ms ms
tests at the rated voltage
1029 13/2 110 110 0,81 12,34 3,38 5,3 75 72,5 72,5 2,5 83,5 - - 82,5 56,5
1030 14/1 110 110 0,724 - - - 42,5 43,5 45 2,5 - 53 - 37 53,5
tests at the maximum voltage
1031 15/2 C 121 121 0,814 12,84 3,61 4,86 78,5 75 77 3.5 78 - - 86 60
1032 16/1 0] 121 121 0,715 - - - 39 40,5 41,5 2,5 - 48,5 - 33,5 50,5
2029 1712 Cc 121 121 0,787 14,02 3,6 4,97 77 74,5 73,5 3,5 77 - - 84 59
2030 18/1 o] 121 121 0,771 - - - 39 42,5 41,5 3.5 - 50 - 34 50
C = closing operation ; O = opening operation
CESITES
GPS-A2/031269 p.8
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Mechanical operation tests at ambient air temperature

type of tests: mechanical operation tests at the minimum and rated control voltage

ambient air temperature: 20 °C

condition of the apparatus before the tests: -
date: September 26 and 27, 2002

supply voltage of current . operating time [ max duration
t ' i i
operating devices in the coil SMisOCIR TNy durticn of poles delta t duration of of speed Ak pontaRts
test oscill. | type of operation motor ' closing
steady sparstion between ; | opening | contact
coils motor C/O peak e PEIRNO R S T poles HaRasR impulse concord | discord
e
no. no. - Vd.c. V d.c. A A A s ms ms ms ms ms ms mls ms ms
tests at the minimum voltage
2031 19/2 c 93,5 93.5 0.63 10,1 3,46 6,54 85 83 82 3,0 83,5 - - 92 68
2032 2001 (o} 77 93,5 0.58 - - - 45,5 48,5 48 25 - 55,5 - 40,5 56
3029 21/2 cC 93,5 93,5 0,737 9,5 3.51 6,55 89 85,5 85 4,0 87 - - 95 71
3030 2211 0] 77 93,5 0,488 - - - 63 65 67 4,0 - 63,5 - 59 74
tests CO at the rated voltage without any intentional time-delay
3031 : C(*) 110 110 0,747 11,53 3.45 5.45 77 74 73,5 3,5 77 - - 83,5 59,5
-— 2313
3032 o] 110 110 0,702 - - - 37 37,5 39,5 2,5 - 45 - 32 47
4029 C(**) 110 110 0,738 11.0 3,49 5,50 78 74 75,5 4,0 76,5 - - 85 60
24/2
4030 0 110 110 0,673 - - - 41 42 43,5 2,5 - 41,5 - 36 51
C = closing operation ; O = opening operation
{*) CO duration: poleR 47,5ms poleS 51,0 ms pole T 53,5 ms
(**) CO duration: pole R 49,5ms poleS 54,5 ms pole T 55,0 ms
n -
CESITES
Test Report T GPS-A2/031269 p.9
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Mechanical operation tests at ambient air temperature

type of tests: mechanical operation tests at the rated control voltage
ambient air temperature: 20 °C

condition of the apparatus before the tests: -
date: September 27, 2002

]
‘ ‘ z::::::;:i?c:; inc::;e:;il current in the motor | duration of Oper::]r:t e d::::t duration of dur::ion st auxiliary contacts
test oscill. | type of operation motor closing 1
. steady pe— between iripise opening | contact .
coils motor C/O peak it R S T poles impulse concord | discord
no. no. - Vd.c. V d.c. A A A s ms ms ms ms ms ms m/s ms ms
4031 25/2 c 110 110 0,733 12,24 3,51 5,61 79,5 75 76 4,5 76 - - 85,5 61
4032 26/1 0] 110 110 0,663 - - - 41,5 42,5 44 2,5 = 55 e 36 51,5
4033 - c 110 110 0,715 11,63 3,52 5501 76 74 73 3,0 76 - - 83 59
4034 - (0] 110 110 0,667 - - - 41 42 43,6 2,6 - 51,6 - 36 51,2
4035 - c 110 110 0,69 11,94 3,55 5,48 77,6 76 74,8 2,8 76 - - 84,8 59,2
4036 - 0 110 110 0,75 - - - 41,6 42,8 44.8 3.2 - 51 - 36,4 52
4037 - Cc 110 110 0,84 12,5 3,56 5,51 78 75,6 76 2,4 77,6 - - 86 61,2
4038 - o] 110 110 0,778 - - - 42,4 43,2 45,2 2,8 - 51,6 - 37.2 52,8
4039 27/3 Cc 110 110 1,15 12,4 3,51 5,65 77,6 73.6 74 4,0 76.8 - 1,40 84,8 59,2
4040 28/2 0 110 110 0,766 - - - 43,2 44,4 46 2,8 - 53,2 2,54 38 53.6
C= cldsing operation ; O = opening operation
CE
Test Report s GPS-A2/031269 p.10




MOD.CT1035IT

Mechanical operation tests at ambient air temperature

type of tests: mechanical operation tests at the maximum control voltage
ambient air temperature: 20 °C

condition of the apparatus before the tests: -
date: September 27, 2002

_ - z:z:’;;:::zz?c:; inc:;;e:;“ current in the motor | dyration of Oper:::: i d:;::t diFason-of d”’:f"" g auxiliary contacts
test oscill. | type of operation motor closing )
5 steady operation e e impulse it .
coils motor Cro peak i R S T poles impulse concord | discord
no. no. - Vd.c. Vd.c. A A A s ms ms ms ms ms ms m/s ms ms
4041 29/2 c 121 121 0,984 11,22 3,54 5,46 77,8 73,2 73,6 4,2 77 - - 84 59,2
4042 301 0] 121 121 0,954 - - - 40,8 42 43,6 2,8 = 50,8 - 35,6 51,2
4043 - c 121 121 1,18 12,84 3,46 4,95 75,2 71.2 71,6 3,6 75,2 - - 81,6 56,8
4044 - (0] 121 121 1,09 - - - 41,6 42,4 44 2.4 - 51,2 - 36.4 52
4045 - C 121 121 0,886 13,2 3.51 4,30 76 72,8 73,6 3,2 74,4 - & 81,6 57.6
4046 - 0 121 121 0,846 - - - 40,4 41,2 42,4 2,0 - 50 - 35,2 50
4047 - Cc 121 121 1.04 13,6 3,563 4,95 76,8 72,8 74,4 4,0 75 - - 83,2 59,2
4048 - (o) 121 121 0,861 - E - 39,6 40,4 42,4 2,8 - 50 - 34,4 49,6
4049 31/2 c 21 121 0,895 12,99 3,47 4,91 74,8 70 70,8 4,4 72,4 - - 80,8 56,4
4050 321 o 121 121 0,843 - - - 40,4 41,2 42,4 2,0 - 49,2 - 34,8 49,6
C = closing operation ; O = opening operation .
CESIT
Test Report SRS GPS-A2/031269 p.11
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Mechanical operation tests at ambient air temperature

type of tests: mechanical operation tests at the minimum control voltage

ambient air temperature; 20 °C

condition of the apparatus before the tests: -
date: September 27, 2002

::::::::: ::?.-;::; inc:r:;e::il current in the motor duration of Oper:::;gs e d:::axt duration of dur::ion e auxiliary contacts
test oscill. | type of operation ’ mot?r Betwesh .closing e o
coils motor C/O peak Sst::tev Aecralion R S T poles Kipise impulse concord | discord
no. no. - Vd.c. V d.c. A A A s ms ms ms ms ms ms m/s ms ms
4051 33/2 c 93,5 93,5 0,96 10,04 3,45 6,44 82,8 79,6 80,4 3.2 84,4 - - 90 65,6
4052 | 34/ o} 77 93,5 0,633 - - - 44,3 46 47,6 2.8 - 53,6 . 40 55,2
4053 - c 93,5 93,5 0,615 9,68 3,44 6.47 81,2 77,6 77.2 4,0 78,8 - - 87,6 63,2
4054 - 0} 77 93,5 0,669 - - - 44,8 46 47,2 2,4 - 54,4 - 39,6 55,6
4055 - c 93,5 93,5 0,766 10,62 3,46 6,45 81,2 79,2 78,8 2,2 81,6 - - 88,8 64
4056 - (o] 77 93,5 0,631 ' - - - 42,8 43,6 45,6 3.2 - 52,4 - 38 53,6
4057 - c 93,5 93,5 0.675 10,44 3.43 6,42 80,4 78,4 78 2,4 80,8 - - 88,4 63,6
4058 - 0 77 93,5 0,667 - - - 46 47,2 48,8 2,8 - 56,8 - 40,8 56,8
4059 35/3 c 93,5 93,5 0,684 10,24 3.46 6,42 82,8 80,4 80 2,8 81,6 - 1,65 90.4 66
4060 36/2 (o] 77 93,5 0,598 - - - 49,2 50,4 52 2,8 - 58,8 2,60 44,4 59,6
C = closing operation ; O = opening operation
Test Report GPS-A2/031269 p.12
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Test Report GPS-A2/031269 p.13

List of instruments used for the tests

Transient recorder and manual torque:

DIFA MEASURING SYSTEM model TSS000 TRANSISCOPE CESI number 005755;

Plug-in for transient recorder DIFA MEASURING SYSTEM model CM12D CES! number
006507!0078561'007850;’007855!007827!?837!6497!781 6.

Voltage measurement of control circuit:
KNICK model 8820C1 CESI| number 009846 with input +20mA and output + 10V —20mA.

Current measurement of control circuit:
KNICK model 8215C1 CESI nhumber 009847 with input +150mV and output 10V — 20mA.

Voitage measurement of motor:
KNICK model 8820C1 CESI number 009848 with input +20mA and output + 10V-20mA.

Current measurement of motor:
KNICK model 7216C1 CESI number 009849 with input +150mV and output +10V-20mA.

Resistance measurement :
Microohmmeter MOH 600 A CES| number 14204
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tests witnessed by:

Mr.  Mohammad Ghiasabadi - PARS SWITCH Co.
Mr. Mojtaba Alimohammadi - PARS SWITCH Co.
Mr.  Nosrat Mohammadi - PARS SWITCH Co.
Mr.  Naser Dizajian - PARS SWITCH Co.
Mr.  Jamal Halvachi - PARS SWITCH Co.
Mrs. Faezeh Fazeli -EP.LL. Co.

identification of the object: effected.

The Manufacturer guarantees that the tested object is manufactured according to the submitted
drawings.

CESI checked that these drawings adequately represent in shape and dimensions the essential details
and the parts of the tested object.

These drawings identified by CESI and numbered A2/032166 no.1 to 14 have been returned to the
Client.

the data necessary to permit repetition of the tests are contained in the document marked:
GPS-A2/029941

The measurement uncertainties of the test results reported in this document are the following:
voltage: + 5 % H current: + 5% H time: + 5%

The measurement uncertainties are estimated at the level of twice the standard deviation

(corresponding, in the case of normal distribution, to a confidence level of about 95 %) and have to

be considered as maximum values.

activity code: 35067J
keywords: 12015R 23410N 31020W 45070T 53001D 62310N
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rated characteristics of the tested object assigned by the Client

manufacturer
type
serial number
voltage
normal current
frequency
lightning impulse withstand voltage
power frequency withstand voltage
short-circuit making current
short-circuit breaking current
d.c. component
minimum opening duration
transient recovery voltage (TRV)
first pole to clear factor
peak value (Uc)
rate of rise (U/t)
operating sequence
short-circuit duration

operating mechanism
supply voltage
closing devices
opening devices
motor

supply pressure (referred to 20 °C)

breaking device

PARS SWITCH Co. - Tehran - IRAN
FP72D (FP3625D)outdoor
10001

36 kV

1250 A

50 Hz

170 kv

70 kv

50 kA at 36 kV

20 kA at 36 kV

31 %

45 ms

15
62 kv

0,57 kV/us
0-3min-CO-3min-CO
3s

type BLRM
110Vd.c.
110V d.ec.

110V dec.

0,45 MPa abs.



o001

table of the no-load operations

Vn = rated voltage of the auxiliary devices.

supply voltage gas operating pressure for time of made
operating
oscillograms § : before the | after the
sequence opening device closing device motor operation | interruption | opening | closing | opening ot poly
es s
no. - v % Vn v % Vn v %Vn | MPaabs. MPa abs. ms ms ms no. no.
n o 121 110 - - 121 110 - 0,45 40 - - 1 -
212 co 121 110 121 110 121 110 - 0,45 - 70 39 1 -
313 co 110 100 110 100 110 100 - 045 - 73 40 1 -
a3 co 77 70 935 85 935 85 - 0,45 - 78 47 1 -
8 o 77 70 - - 93,5 85 - 0,45 47 - - - 1
44/4 co 121 110 121 110 121 110 - 045 - 74 38 - 17
45/3 co 10 100 110 100 110 100 - 045 - 79 39 - 17
46/3 co 77 70 935 85 93,5 85 - 045 - 82 4 - 17
S
ESIEST
festing. i GPS-A2/032622 p.5
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Measurement of the resistance of the main circuit
resistance measured with 100 A d.c.
resistanco (402 ) ambient air
measurement effected across the pole temperature
R l s T °c
before the tests 28 | 29 35 14
after the test no.1 29 l 29 28 15
Power frequency voltage withstand dry test on the main circuit
186ts affanted applied voltage ( kV for 60 s )
across the pole
R s T
after the test no.17 56 56 56

note: no discharge occurred during the test



o01086G

Three-phase short-time withstand and peak withstand current test

with 25,2 kA for 3,02 s
test circuit: see DOOT power factor: <0,15 frequency: 50 Hz

supply voltage for operating

gas operating

devices pressure for
closing | opening | motor | operation | interruption
Vd.c. Vd. Vd.c. MPa abs. MPa abs.
& I E 045
condition of the apparatus before the tests: new, see photo no.1 live side of test circuit connected to: lower terminals.
date: September 25, 2002
tost current
test duration notes
maximum peak ms value average
no. no. s kA phase kA kA -
25,2
1 712 3,02 63,8 T 25,2 25,2 -
26,2
conditions of the apparatus after the tests: externally as before the test ; after the test the circuit-breaker operated properly, see oscillogram no.8
—
ESITES
Test Report Testinig Services.
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Three-phase short-circuit tests

test circuit: see D002

power factor: <0,15

test duty T10 with 2,40 kA at 36,7 kV

frequency: 50 Hz

prospective transient recovery voltage

supply voltage for operating

gas operating

devices pressure for
Ve K 4 U 4 U 4 % closing | opening | motor | operation | interruption
kv s us kv us kv us ws Vd. Vdc. Vd.c. MPa abs. MPa abs.
Tz 27 3 2 - = = . 93,5 77 93,5 - 0,45
condition of the apparatus before the tests: as after the test no.1 live side of the test circuit connected to: lower terminals.
date: September 25, 2002
+ frequency recoven
applied breaking current BONEE A o duration of
making voltage
oper: voltage maximum
test | oscillogram current phase-to-
sequence (phase-to- ac component phase-to- overvoltage
b {peak value) dc component phase closing | opening | pre-arc | arc
eart (rms value) average earth
(average)
no. no. - kv kA / phase KA kA % / phase kv kv kv ms ms ms ms
2,40 21,2
2 103 o - : 2,40 2,40 <20 21,2 36,7 79,7 - a7 - 10
2,40 21,2
3min 21,2 2,40 21,2
3 114 co 21,2 B 2,40 2,40 <20 21,2 36,7 79.2 79 a9 - 8
21,2 2,40 21,2
3min 21,2 2,40 21,2
4 1214 co 21,2 2 2,40 2,40 <20 21,2 36,7 80,9 80 47 10
21,2 2,40 21,2
conditions of the apparatus after the tests: after an external visual inspection the apparatus is deemed to be able to continue the tests.
e
ESITEST
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Three-phase short-circuit tests

test duty T30 with 6,10 kA at 36,7 kV

power fator: <0,15

frequency: 50 Hz

prospective transient recovery voltage

supply voltage for operating

gas operating

devices pressure for
U 4 t U, 4 A t 1 closing | opening | motor | operation | interruption
kv us us kv us kv ps ps Vd.c. Vdc. Vde. MPa abs. MPa abs.
66 25 3 . - - - - 93,5 77 93,5 - 0,45
condition of the apparatus before the tests: as after the test no.4 live side of the test circuit connected to: lower terminals.
date: September 25, 2002
ower frequency recove
applied breaking current L& oy, ¥ duration of
making voltage
‘operating voltage maximum
test oscillogram current phase-to-
sequence | (phase-to- — - — overvoltage
(peak value) dc component phase closing | opening | pre-arc arc
(rms value) | average sarth
(average)
no. no. - kv KA / phase kA kA % / phase kv kv kv ms ms ms ms
6,10 21,2
5 13/3 o - 6,10 6,10 <20 21,2 36,7 64,6 - a8 - 9
6,10 21,2
3min 21,2 6.10 21,2
6 15/4 co 21,2 B 6,10 6,10 <20 21,2 36,7 65,5 80 46 - 10
21,2 6,10 21,2
3min 21,2 6,10 21,2
7 16/4 co 21,2 - 6,10 6,10 <20 21,2 36,7 65,5 79 a7 = 10
21,2 6,10 21,2
conditions of the apparatus after the tests: after an external visual inspection the apparatus is deemed to be able to continue the tests.
a—
ESIES ]
Test Report . GPS-A2/032622 p.9




00010626

Three-phase short-circuit tests

power factor: <0,15

test duty T60 with 13,7 kA at 36,7 kV

frequency: 50 Hz

supply voltage for operating gas operating
prospective transient recovery voltage
devices pressure for
Ue b 1 U 4 U u t closing | opening | motor | operation | interruption
kv us us [\ us kv us us Vd.c. Vd.ec. Vdec. MPa abs. MPa abs.
65 47 3 - - - - - 935 77 935 - [ s
condition of the apparatus before the tests: as after the test no.7 live side of the test circuit connected to: lower terminals.
date: September 26, 2002
power frequency recovery ]
ig breaking current duration of
applied making voltage
tost oscillogram | " woltage current maximum
u 1o
= o sequence | (phase-to- sc componant phaseto- | PP | overvoltage
(peak value) | dc component| phase closing | opening | pre-arc arc
earth) {rms value) average earth
(average)
no. no. - kv kA / phase kA kA % / phase kv kv kv ms ms ms ms
13,7 21,2
8 18/3 (] - - 13,7 13,7 <20 21,2 36,7 65,5 - 48 - "
13,7 21,2
3min 2%2 13,7 21,2
9 19/4 co 21,2 - 13,7 13,7 <20 21,2 36,7 66,3 80 46 - 10
21,2 137 21,2
3min 212 13,7 212
10 20/4 co 21,2 - 13,7 13,7 <20 21,2 36,7 66,3 80 46 - 10
21,2 13,7 21,2
conditions of the apparatus after the tests: after an external visual inspection the apparatus is deemed to be able to continue the tests.
Test Report GPS-A2/032622 p.10
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Three-phase short-circuit tests

test circuit: see DOOT

power fact

test duty T100s with 20,0 kA at 36,7 kV

1 <0,15

frequency:

0 Hz

prospective transient recovery voltage

supply voltage for operating
devices

gas operating
pressure for

U % % Uy 4 U t 4 closing | opening | motor | operation | interruption
kv us s kv s kv s s Vde. | Vde | Vde | MPaabs. | MPaabs.
63 110 9 - - - - - 935 77 93,5 - 0.45
condition of the apparatus before the tests: as after the test no.10 live side of the test circuit connected to: lower terminals.
date: September 26, 2002
ower frequency recoven
spplied breaking current ki v duration of
. making voltage
operating | voltage maximum
test oscillogram current phase-to-
sequence | (phase-to ac component phase-to- overvoltage
(peak value) dc component| phase closing | opening | pre-arc | arc
earth) (rms value) | average earth
(average)
no. no. - K KA / phase KA KA % / phase K K K ms ms ms ms.
20,0 212
" 2413 co - - 20,0 20,0 <20 212 36,7 64,7 - 47 - n
200 21,2
3min 21,2 200 212
12 2504 co 212 50.3/R 200 20,0 <20 212 36,7 63,8 80 a8 - 10
21,2 20,0 21,2
3min 212 200 21,2
13 2614 co 21,2 51.1/s 20,0 20,0 <20 21,2 367 63,0 77 43 - 13
21,2 200 212
conditions of the apparatus after the tests: after an external visual inspection the apparatus is deemed to be able to continue the tests.
GPS-A2/032622 p.11
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Three-phase short-circuit tests

test circuit: see DOOT

power factor: <0,15

test duty T100a with 20,0 kA at 36,7 kV/

frequency: 50 Hz

time constant (To) : 101 ms

prospective transient recovery voltage

devices

supply voltage for operating

gas operating
pressure for

u. s t U, i U t 1t closing | opening | motor | operation | interruption
kv s P KV s kv s s Vd. Vde. | Vde. | MPaabs. | MPaabs.
63 110 9 - - - - - - 121 - 0.45
condition of the apparatus before the tests: as after the test no.13 live side of the test circuit connected to: lower terminals.
date: September 26, 2002
power frequency recovery
applied duration of
making voltage
operating voltage maximum
test | oscillogram current —
sequence | (phase-to- ac component| phase-to- overvoltage
i (peak value) dc component| phase closing | opening | pre-arc | arc
earth) (rms value) | average earth
(average)
no. no. - W KA / phase kA KA % / phase W kv kv ms ms ms ms
200 212
1a 2713 o < - 20,0 20,0 337 212 36,7 615 - 40 - "
20,0 212
3min 20,0 212
15 2813 o . - 20,0 20,0 3ars 21,2 367 64,0 - 40 - 13
20,0 212
3min 200 212
16 2913 0 . - 200 20,0 32/R 21,2 367 623 - 39 - 12
200 212
conditions of the apparatus after the tests:  after an external visual inspection the apparatus is deemed to be able to continue the tests.
—
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breaking operation with 20,3 kA at 21,4 kV

Single-phase short-circuit tests

power factor: <0,15 frequency: 50 Hz
supply voltage for operating jas operating
prospective transient recovery voltage ki d winbiasd =8 s .
fevices pressure for
u, t (2 u, & U, T % closing | opening | motor | operation | interruption
kv s s KV " % s s Vde | Vde | Vde | MPaabs. | MPaabs.
445 93 - - - - - - - 77 - - 0,45
condition of the apparatus before the tests: as after the test no.16 live side of the test circuit connected to: lower terminal pole under test: T
date: September 26, 2002
. breaking current power duration of
test oscillogram OPOraNG | - ied vottage | MG cument f maximum over-
requency
sequence (peak value) | ac component voltage .
dc component closin openin e-arc arc
(rms value) P recovery voltage| 9 pening | pr
no. no. - kv KA KA % kv KV ms ms ms ms
17 3312 o - - 20,3 <20 214 6.2 - 48 n

conditions of the apparatus after the tests: see photos 0.2 to 13 ; after the test the circuit-breaker operated properly, see oscillograms no.44 to 46

GPS-A2/032622
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circuit-diagram D001
Test object
Ir

Insulated Is

neutral

supply Ir

Ug Us Ur

Symbols used in this diagram are the same as those on the oscillograms.
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circuit-diagram D002

Test object

Earthed Is NUreg”
neutral
supply Iy Nre-s”
NUre-17
CRI-CRT=CR
R[] R[] R

Symbols used in this diagram are the same as those on the oscillograms.
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circuit-diagram D031

Test object

T
Supply ﬁ "

Symbols used in this diagram are the same as those on the oscillograms.

%
V)
1
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Photo no. 2
Phase R

Photo no. 3
Phase R
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