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1. IDENTIFICATION OF TEST PRODUCT

Type PNL-36-01, PNL-36-02, PNL-36-03
Serial number/year Prototype

Technical specification /Drawing See pages 12 to 14/ See pages 15to 17
Contract No.: 2162/ 3.03.2008

Product receiving date: 19.05.2008

Product condition at receiving: New

2. TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER

Rated voltage 36 kV
Rated normal current 630 A
Rated frequency 50 Hz
Rated short - time withstand current:

- peak value 40 kA
-r.m.s. value 16 kA
Duration 1 s
IAC clasification AFL
Internal fault current (Tk) 16 kA
Rated duration of internal fault 1 s

3. TESTS PROGRAM

Current calibration test.

Three internal arc tests on three Metal Enclosed Switchgears assembly with three-phase arc
initiation point inside of Metal Enclosed Switchgear as follows:

- in cables compartment on PNL-36-01 input terminals;

- in bus bar compartment on bars between PNL-36-01 and PNL-36-02

- in circuit breaker compartment on circuit breaker upper terminals of PNL-36-03.

Arc initiation was made with cooper wire having 0.5 mm diameter.

Test parameters were: Ip =40 kA, Ik = 16 kA, tk= 15, =50 Hz

6 kV three-phase voltage were applied on the input terminals of Metal Enclosed Switchgear
PNL-36-03. Supply was made by copper cables of 240 mm”. For the test the Metal Enclosed
Switchgears assembly was settled down on a 2750x1400x600 mm cable channel and

placed in a special room with floor, two perpendiculars walls and ceiling. The distances
between the Metal Enclosed Switchgears assembly, walls and ceiling were:

e 120 mm from the lateral right wall

e 600 mm from the ceiling

e 120 mm from the rear wall

The combined vertical and horizontal indicators (simulators) made of cotton fabric 140g/m’
were placed in the front and left side of Metal Enclosed Switchgears assembly at 300 mm
distance corresponding to accessibility class A.

Tests are performed according to own procedure PT 03.07.

4. RESPONSIBLE FOR TESTS: Ing. llie Sbora
5. PRESENT AT THE TESTS: Mr. Cenk Yuzereroglu from Panel Elektrik - Turkey

6. TEST REPORT DOCUMENTATION Oscillograms 4, Tables 3
Photos 9, Drawings 3.
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7. DATA OF TESTING AND MEASURING CIRCUIT
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G Shortcircuil geperalor R Resislos
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Ig 12kV proteclion circuit bregker T( Shock step down tronslormer
S¢ 6kV making switch M1 -MB ~Measuring poinis
Sk 12KV making switch 0 -Apparatus to be lested
XR-X| —-Reaclors K ~Short=circuil
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Table 1
Phases number 3
Source/ connection Gl1/A
Transformer/Rate TC4,5,6/1.07
Earthing Source -
Apparatus Net earthing connection
Reactor [Q] 0.6
Power factor <0.15
M1 - Apparatus current — Rogowski coils 30 kKA/V
M4 - Supply source voltage - Voltage transformer 15000 V/100 V
M6 - Apparatus voltage — Voltage transformer 35000/100V

8. INTERNAL ARC TEST
The test results are presented in table 2.

Table 2
URS IpR kR DURS
Oscillogram UsT IpS R t It med DUST Remarks
No; UTR | IpT T DUTR
kv] | KA} | [ka] | [seel | [kAl V]
595 405 16.39 -
72022/2008 595 - 16.01 0.22 16.16 - Current calibration
595 - 16.1 -
&9 1402 I5S< b Internal arc test in the
72023/2008 6.5 - 16.21 1.0 16.34 786 cable compartment
6.5 - 16.29 785
6.4 40.1 16.92 832 fspeenll s tadtidli
72024/2008 6.4 - 16.38 1.0 16.58 800 bus bar compartment
6.4 - 16.44 800
6.4 40.02 1631 820 Internal arc test in the
72025/2008 64 - 16.02 1.0 16.13 792 circuit breaker
6.4 - 16.06 790 compartment

Mecasurements were performed with uncertainty of: 1% for voltage: 1% for current; 0.5% for time and
the confidence level P =95 %.
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8.1. Symbols used in tables and oscillograms

IRISIT = Short-circuit current

IpR IpS IpT = Peak values of short-time withstand currents on the phases R, S. T.
ItR ItS kT = R.m.s. values of short - time withstand currents on the phases R, S, T
t = The duration of short — circuit

It med = Effective current mean value

DURS. DUST, DUTR = Voltage drop on arc
URS, UST, UTR = No-load applied voltage

8.2 Remarks

1. Aspect of the Metal Enclosed Switchgears assembly and simulators in the test circuit before
the test in cable compartment is presented in photo 1.

2. Aspect of the Metal Enclosed Switchgears assembly and simulators in the test circuit after
the test in cable compartment is presented in photo 2.

3. Aspect of the pressure relief flaps after the test in cable compartment is presented in
photo 3.

4. Aspect of the Metal Enclosed Switchgears assembly and simulators in the test circuit before
the test in bus bar compartment is presented in photo 4.

5. Aspect of the Metal Enclosed Switchgears assembly and simulators in the test circuit after
the test in bus bar compartment is presented in photo 5.

6. Aspect of the pressure relief flaps after the test in bus bar compartment is presented in
photo 6.

7. Aspect of the Metal Enclosed Switchgears assembly and simulators in the test circuit before
the test in circuit breaker compartment is presented in photo 7.

8. Aspect of the Metal Enclosed Switchgears assembly and simulators in the test circuit after
the test in circuit breaker compartment is presented in photo 8.

9. Aspect of the pressure relief flaps after the test in circuit breaker compartment is presented
in photo 9.

10. At all tests:

- the doors didn’t open and from the Metal Enclosed Switchgears assembly didn’t fly off parts
- the indicators didn’t ignite.

11. The diaphragms for pressure relief had the position and dimensions presented in drawing
from page 12.

12. For accessibility class A the indicators were made of black cotton (140g/m’?).

8.3 Assessment of the test result

Table 3
Criterion Result
1. The doors, covers etc. correctly secured do not open Fulfilled
2. Parts which may cause a hazard do not fly off Fulfilled
3. Arcing does not cause holes to develop in the freely accessible Fulfilled

external parts of the enclosure as a result of burning or other effects

4 The indicators arranged vertically do not ignite Fulfilled
5. The indicators arranged horizontally do not ignite Fulfilled
6. All earthing connections are still effective Fulfilled

9. TEST RESULT: PASSED THE TEST
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Photo 1 - Aspect of the Metal Enclosed Switchgears assembly and simulators
in the test circuit before the test in cable compartment

Photo 2 - Aspect of the Metal Enclosed Switchgears assembly and simulators
in the test circuit after the test in cable compartment

Photo 3 — Aspect of the pressure relief flaps after the test
in cable compartment
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Photo 4 - Aspect of the Metal Enclosed Switchgears assembly and simulators
in the test circuit before the test in bus bar compartment

Photo 6 — Aspect of the pressure relief flaps after the test
in bus bar compartment
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et

Photo 7 - Aspect of the Metal Enclosed Switchgears assembly and simulators
in the test circuit before the test in circuit breaker compartment

Photo 8 - Aspect of the Metal Enclosed Switchgears assembly and simulators
in the test circuit after the test in circuit breaker compartment

Photo 9 — Aspect of the pressure relief flaps after the test
in circuit breaker compartment
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METAL ENCLOSED SWITCHGEAR DATA SHEET

PRODUCT TYPE: PNL-36-01
PRODUCT DESCRIPTION: 36 kV., 630 A, 16 kA, Metal Enclosed Switchgear with SF6 Gas Insulated

Load Break Switch and Earthing Switch

TECHNICAL SPECIFICATIONS OF METAL ENCLOSED SWITCHGEAR

RATED VOLTAGE (Ur) : 36kv
ISOLATION VOLTAGE (Ud) 1 70kV
LIGHTNING IMPULSE

WITHSTAND VOLTAGE (Up) 1170 kv
RATED CURRENT (Ir) 1630 A
RATED FREQUENCY (fr) :50/60 Hz
SHORT CIRCUIT CURRENT (lk) 116 kA
PEAK WITHSTAND CURRENT(Ip) 140 kA
SHORT CIRCUIT DURATION (tk) :1s
AMBIENT TEMPREATURE :5/40°C
ACCESSIBILITY CLASS : AFL

MIN DISTANCE TO REAR :120 mm

DESCRIPTION OF PRODUCTS USED IN SWITCHGEAR

LOAD BREAK SWITCH
BRAND : BATEL

TYPE : BYA-36-63-16
RATED VOLTAGE (Ur) : 36kV
RATED NOMINAL CURRENT 1630 A

RATED FREQUENCY : 50/60 Hz
SHORT CIRCUIT CURRENT (1k) 116 kA

PEAK WITHSTAND CURRENT(Ip) 140 kA

SHORT CIRCUIT DURATION (tk) :1s
EARTHING SWITCH

BRAND : DEMITAS
TYPE : DES-16-M1
RETED VOLTAGE 136 kV

SHORT CIRCUIT CURRENT (1k) 116 kA

PEAK WITHSTAND CURRENT(Ip) 140 kA

SHORT CIRCUIT DURATION (tk) :1s

Organize Sanayi Bolgesi 17. Cad. No:27 Yakapinar / ADANA J Tarkiye
Tel: +90 322 394 36 97 Fax: +90 322 394 37 00

www.panelelektrik.com
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METAL ENCLOSED SWITCHGEAR DATA SHEET

PRODUCT TYPE: PNL-36-02

PRODUCT DESCRIPTION: 36 kV., 630 A, 16 kA, Metal End
Gas Insulated Load Break Switch, Earthing switch, Current Trasnformer,

Fuse combination.

TECHNICAL SPECIFICATIONS OF METAL ENCLOSED SWITCHGEAR

RATED VOLTAGE (Ur)
ISOLATION VOLTAGE (Ud)
LIGHTNING IMPULSE
WITHSTAND VOLTAGE (Up)
RATED CURRENT (Ir)

RATED FREQUENCY (fr)

SHORT CIRCUIT CURRENT (1k)
PEAK WITHSTAND CURRENT(Ip)
SHORT CIRCUIT DURATION (tk)
AMBIENT TEMPREATURE
ACCESSIBILITY CLASS

MIN DISTANCE TO REAR

: 36kV
s 70kv

:170kV
:630A
:50/60 Hz
;16 kA

: 40 kA
:1s
:5/40°C
: AFL

: 120 mm

DESCRIPTION OF PRODUCTS USED IN SWITCHGEAR

LOAD BREAK SWITCH

BRAND

TYPE

RATED VOLTAGE (Ur)

RATED NOMINAL CURRENT
RATED FREQUENCY

SHORT CIRCUIT CURRENT (1k)
PEAK WITHSTAND CURRENT(Ip)
SHORT CIRCUIT DURATION (tk)

EARTHING SWITCH

BRAND

TYPE

RETED VOLTAGE

SHORT CIRCUIT CURRENT (1k)
PEAK WITHSTAND CURRENT(ip)
SHORT CIRCUIT DURATION (tk)

: BATEL

: BYA-36-63-16
: 36kV
:630A
:50/60 Hz

;16 kA

40 kA

:1s

: DEMITAS

: DES-16-M1
136 kV

:16 kA

: 40 kA

g B
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osed Switchgear for Measurement with SF6
Voltage Transformer and

Organize Sanayi Bolgesi 17. Cad. No:27 Yakapinar / ADANA / Turkiye
Tel: +90 322 394 36 97 Fax: +90 322 394 37 00

www.panelelektrik.com
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METAL ENCLOSED SWITCHGEAR DATA SHEET

PRODUCT TYPE: PNL-36-03

PAGE 11

PRODUCT DESCRIPTION: 36 kV., 630 A, 16 kA, Metal Enclosed Switchgear with SF6 Gas Insulated
Circuit Breaker, SF6 Gas Insulated Switch, Earthing Switch and Current Trasnformer,

TECHNICAL SPECIFICATIONS OF METAL ENCLOSED SWITCHGEAR

RATED VOLTAGE (Ur) : 36kv
ISOLATION VOLTAGE (Ud) - 70kV
LIGHTNING IMPULSE

WITHSTAND VOLTAGE (Up) 1170 kv
RATED CURRENT (ir) 1630 A
RATED FREQUENCY (fr) 150/ 60 Hz
SHORT CIRCUIT CURRENT (1k) 116 kA
PEAK WITHSTAND CURRENT(Ip) 140 kA
SHORT CIRCUIT DURATION (tk) :1s
AMBIENT TEMPREATURE :5/40°C
ACCESSIBILITY CLASS : AFL
MIN DISTANCE TO REAR : 120 mm

DESCRIPTION OF PRODUCTS USED IN SWITCHGEAR

SF6 GAS INSULATED CIRCUIT BREAKER

BRAND - DEMITAS
TYPE ' : DS5AG-3
RATED VOLTAGE (Ur) :36 kV
RATED NOMINAL CURRENT 1630 A
RATED FREQUENCY - 50/60 Hz

SHORT CIRCUIT CURRENT (1K) / (ip)

:16 kA / 40 kA (3 sec)

SF6 GAS INSULATED SWITCH

BRAND : BATEL

TYPE : BNA-36-63-16
RATED VOLTAGE (Ur) 236 kv

RATED NOMINAL CURRENT :630A

RATED FREQUENCY : 50/60 Hz

SHORT CIRCUIT CURRENT (1k) / (ip) : 16 kA / 40 kA (1 sec)
EARTHING SWITCH

BRAND / TYPE : DEMITAS / DES-16-M1
RETED VOLTAGE :36 kv

SHORT CIRCUIT CURRENT (Ik) / (Ip) - 16 kA / 40 kA (1 sec)

Organize Sanayi Bolgesi 17. Cad. No:27 Yakapinar / ADANA / Tarkiye
Tel: +90 322 394 36 97 Fax: +90 322 394 37 00

www.panelelektrik.com

© ICMET Craiova 2008/IM



:,nel

llllll




TEST REPORT No. 10189

PAGE 13

vanel

88(1110)

A(1:10)

"

© ICMET Craiova 2008/IM




PAGE 14

!.._uaﬂl!. NWM 88“”.. - | MpOWEREZOA wweH Boog.m
'VIQ 3NIT 'S L3S YVIOHOLIMS AX 9€

TEST REPORT No. 10189

o5l 0001 0001
+ € /10/€ /€€
A
" vo
.I: 00 ——_ 4 v au __ —e
s16/09-08
L
$/02 1L :
O 3 i
l+2%4 € 0 A
__ (P -_ — ._
€0 _ __3 €0
llll_TllﬁH s
20 o 20 v o
X T Thew
WA
UM
FOLIMS XVENEAVOTHUM |  MEXVENE LINOWIO HUA
THAEI ONINOONI LINN INEWEENSVER WHAEES ONJODLNO

© ICMET Craiova 2008/IM




PAGE 15

TEST REPORT No. 10189

swzey sSwig/le

800T / ZTOTL ‘ON WeIBo[[105Q

swzze swzLz swzzz SWZLL )
>ooon._
ADOOS
sWzZzy SWizZ/E swzze swigzz swizze SWizzZ1L
>oooL
- A000S
o swizzy SWiZZE SWizZee sliz/z swizze SWzZzi
000V~
[N = .
AOOOV
= swzzy sSwiz/E suwizze swzze swizze SWigzi
V00009~
> v
v0000%
swizzy SWiz/ie slwizze swiziz swizze swig/|
Y00005~
O |.|/\./>\</\<<</.\/>\/
V00005
sSwizzp SWiZ/E swigze swizzz swizze SWizZl
00005
- G- J\/\u/>\/>\/\/>\/>\/
V00005

._.:.DA—

sing

|

g

|

© ICMET Craiova 2008/IM




PAGE 16

TEST REPORT No. 10189

8002 / £Z0TL "ON weiBo[[19sQ

sGL'L 80660 sSwosL SWwosS swose
NO00S
u A000S|
SGLL S0S6°0 SWQGL OE.OOm sSwQge
3 3 T ¥
m A000S-
P T st AN SN ;“\v..mw, Jl\..»...n “\. o 4
M A\DOOS|
SGL'L S0S6°0 SWoG.L . SwQSs Swiose
AO0O00
\ I\ / / \/ N\ J s\ 4 N ‘\.:,.\\ v J\ N/ s\ ,J \/ | PA |
i AO0OY
SGL'L S0S6°0 SWwosL sSWwQOsSS swose
O000¥
Froeden ’ 'y _...4..,7,‘ >_; ., I A Jad
‘ YoV v 0000%
SGL'L S0S6°0 SWOGZ SWIoSS swQGe
_ w0000
{ _,
70000
SGlL'L 8066 0 GEOON SWIOSS Swiose
w0000
; 0000

u_._.—ﬂﬁ—

.EDA.—

szQ

|

51

) |

© ICMET Craiova 2008/IM




PAGE 17

TEST REPORT No. 10189

8002 / $Z0TZL "ON weiSo[|19s()

m. ‘
\uAr L OQO.Q (o] sSwe9L sSwggg Swg9e
NO00S
~ A000S]
‘ 0 : - 2 L
h.—. 2 000.0 o] Swg9/L SWwg9G sSwgoge
|
, A000§-
f e W f v/ A -
| Palelslels
0 v - o 1) N
L1 L S696 0 SWe9L SWwe9G Swig9te
|- | NO0O
W J AN J 1 \
. | AO0OP|
‘ - > ” : H
h.w X $696°0 EE.QQN SWg9S SWgoge
Y0000
Y0000
” v . ! :
\-.v 3 OQO.Q 0 OEQQN. SWwe9g SWweotE
. 0000V~
/ f
‘ V5000,
s — - p -
54—‘ L 00@.0 (0] QE‘Qwh‘ SWwggg Swg9e
i m Y0000+
Y0000

z.-.:A.—

._.m.:ﬁ

sy na

o

b |

"

© ICMET Craiova 2008/IM



PAGE 18

TEST REPORT No. 10189

SLL'L

S2.6°0

8002 / $Z0ZL 'ON weiSo[[19sQ
oE.Nt. swz/g

- EHD —— AN\

—t I e
ﬁ..ﬁ. r mlx.w.o SWizZZ SWiZ/G SWiZ/E

= LHD

— ol L NO00S|
SZL'L S2L60 OEWNN swz/g OE.N\-n
L

- PO

O LHD ——

______ ; hdiia ! aboot
| . | |
SZiT $2160 —SWizZZ SWiZZS SWiz/e
| . e ) , V0000V
- BHD 4J\/\/\ [ ”
e 8, i VIVVV V] * w0000#
| |
o W) - |

ina

Bna

© ICMET Craiova 2008/IM



