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Summary of the electrical test results Nominal Test
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acc.to drawing

1. Lightning impulse test

1.1 Dry lightning impulse withstand voltage, positive >195 kV 226 kV
Dry lightning impulse withstand voltage, negative >195 kV 305 kV
1.2 50 % Dry lightning impulse flashover voltage, positive 235 kV
50 % Dry lightning impulse flashover voltage, negative 317 kV

2. Power frequency test

2.1 Wet power frequency withstand voltage >80 kV 100 kV
2.2 Wet power frequency flashover voltage | - 121 kV
2.3 Dry power frequency withstand voltage | = - 142 kV
2.4 Dry power frequency flashover voltage | - 159 kV
3. Appendix:

High voltage laboratory Selb (top view)
Circuit diagram for test voltages
Oscillogram for lightning impulse voltage
Drawing

Note : The above data reflect the results of our quality tests. Legally they are not to be understood as a
guarantee of specific properties. The guaranty of the faultless quality of our products and services
is rather stipulated in our sales contract and our general conditions of sale. In addition, we warrant the
liability according to the liability law for products.
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1. Ascertainment of lightning impulse voltage

1.1 Lightning impulse withstand voltage

Withstand voltage test procedure D acc. to IEC 60060-1, subclause 20.1.4.

Withstand voltage (Uyp) is: U1o = Uso (1-1,32) deviation z = 0,03
test sample measured voltage (Uio) Measured voltage corrected (Ujo)
no. positive polarity — negative polarity | positive polarity — negative polarity
IOC - 35 — 2000 217 kV 305 kV 226 kV 305 kV

1.2 50 % Dry lightning impulse flashover voltage

Withstand voltage test procedure D acc. to IEC 60060-1, subclause 20.1.4, part b.

(Usp according the up - and - down method).

test sample measured voltage (Uso) measured voltage corrected (Usp)
no. positive polarity — negative polarity | positive polarity — negative polarity
I0C - 35 — 2000 225 kV 317 kV 235 kV 317 kV

Test specification: IEC 60168 and IEC 60060 - 1.

Ambient air conditions during testat  : 12. June 2012

Air pressure 939,1 hPa, temperature 19,7 °C, humidity rel. / abs. 54,1 %/ 9,16 g/m3.

Correction factor to point no. 1.2

positive polarity - negative polarity
Air density correction fact. k1 0,964 1,000
Humidity correction fact. k2 0,995 1,000
Correction factor K; = k1*k2 0,959 1,000

The values of voltage are correctedgto an air pressure of 1013 hPa, a temperature of 20 °C
and an absolute humidity of 11 g/m".
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2. Ascertainment of power frequency voltage

2.1 Wet power frequency withstand voltage

Withstand voltage test procedure acc. to IEC 60060-1, subclause 17.1.

test sample no. measured voltage measured voltage corrected
wet wet
I0C - 35 — 2000 95 kv 100 kV

2.2 Wet power frequency flashover voltage

Disruptive discharge voltage test procedure acc. to IEC 60060-1, subclause 17.2.

test sample no. measured voltage measured voltage corrected
wet wet
IOC - 35 — 2000 112 kV 121 kV

Test specification: IEC 60168 and IEC 60060 - 1.
Characteristics of the artificial rain at : 12. June 2012
Resistivity of the rain water 102,5 Qm at 17,1 °C.

Average rain intensities: horizontal component 1,3 mm/min,
vertical component 1,4 mm/min.

Ambient air conditions during testat  : 12. June 2012

Air pressure 939,1 hPa, temperature 19,7 °C, humidity rel. / abs. 54,1 %/ 9,16 g/m3.

Correction factor to point no. 2.1 2.2

Air density correction fact. k1 0,948 0,928
Humidity correction fact. k2 1,000 1,000
Correction factor K; = k1*k2 0,948 0,928

The values of voltage are corrected3to an air pressure of 1013 hPa, a temperature of 20 °C
and an absolute humidity of 11 g/m".
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2. Ascertainment of power frequency voltage

2.3 Dry power frequency withstand voltage

Withstand voltage test procedure acc. to IEC 60060-1, subclause 17.1.

test sample no. measured voltage measured voltage corrected
dry dry
I0C - 35 — 2000 130 kV 142 kV

2.4 Dry power frequency flashover voltage

Disruptive discharge voltage test procedure acc. to IEC 60060-1, subclause 17.2.

test sample no. Measured voltage measured voltage corrected
Dry dry
I0C - 35 — 2000 150 kV 159 kV

Test specification: IEC 60168 and IEC 60060 - 1.

Ambient air conditions during testat  : 12. June 2012

Air pressure 939,1 hPa, temperature 19,7 °C, humidity rel. / abs. 54,1 %/ 9,16 g/m3.

Correction factor to point no. 2.3 2.4

Air density correction fact. k1 0,928 0,953
Humidity correction fact. k2 0,986 0,991
Correction factor K; = k1*k2 0,915 0,944

The values of voltage are correctedgto an air pressure of 1013 hPa, a temperature of 20 °C
and an absolute humidity of 11 g/m".
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3. Appendix

High voltage laboratory Selb (top view)
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IG Impulse Generator View A | Arrangement for
VD 1 | Voltage Divider (only for BIL and SIL) Power frequeny test
VD 2 | Voltage Divider (only for AC — Test)
TC Transformer Cascade View B | Arrangement for
AR Artivicial rain device Impulse voltage test
AP Attachment point of test sample
CD Command and control devices
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3. Appendix
Circuit diagram for test voltage
Rd
' TS
l Tr VD 2
(& < &
Circuit diagram for test with power frequency voltage
Tr | Transformer cascade 1300 kV 1300 kVA
Rd | Protecting resistor 20 kQ
VD 2 | Voltage Divider 1300 kV 300 pF
TS | Test sample
3000 kV impulse generator voltage divider
S |
' _O —— !
: s Rd : | L :
| ! | Rh |
[ | |
| | [
| ==Cs Re  cp==I TS : Fre_l—o
| N T
| | : 1 [ A )Um
| | |
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Curcuit diagram for test with lightning impulse voltage 1,2/50 us
and switching impulse voltage 250/2500 us
Cs : Main capacitor 26700 pF
Rd : Damping resistor 282 Q2 / (45kQ switching voltage)
Re : Discharging resistor 1920 Q / (180 kQ switching voltage)
Cb : Parallel capacitor 800 pF
TS Test sample Voltage divider
Um : Measured voltage RT : Resistor 0,353 Q
S Ignition spark gap C1: Capacitor  279,2 nF
Rh : Resistor 720 Q
Ch : Capacitor 130 pF



LAPP Insulators GmbH

Type - Test report No. 45/12

High Voltage Laboratory Selb Page 7 of 8
3. Appendix
Oscillogram for lightning impulse voltage
Positiv polarity
P MRt B
i T N
f et
/ )
/ B
/ i T[T

Time scale 1 cm =1,0 ps
T, Front Time = 1,12 us

Time scale 1 cm =10 ps
T,: Time to half value = 43,7 us

Negativ

Polarity

Time scale 1 cm =1,0 ps
T, Front Time = 1,12 us

Time scale 1 cm =10 ps
T,: Time to half value = 43,7 us
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3. Appendix
Drawing

7 -@
o
21 % é
qd
375 a
k
VK); F
P
. Mark
cecha
HADE TN PLAND —
00-0000
M OCc-35-2000
IParametry mechanlczne:
Mechanical porameters:
LWytrzymmechnoe zgihanie Fi 20 kN %
Min, kending faillhg load :
—Okciazenie probiercze: 10 kN
Test load:
2Wytrzymmechna skrecaniel 6 KNm
3 Wytrzymatosé na pojedyhczy udar min35 J
Reslstonce to a single stroke mn3S J
ILPorametry elektryczne:
Electric parameters:
LNopiecie prokiercze udarowe piorunowe:  »195 kV
Lightning impulse test voltage:
2Naplecie przeskoku 50Hz pod deszczem >80 KV
Rain test voltage SO0Hz
3Minimalne droga uptywu 700 mm (Uzysk. 764 mmd r — /5‘\\
Minimal creepoge distance | Q‘?)G\J
o
4 d
Kontrola wymiaréw (D 4
Sample tests (@] aq
Badanie kontr.—odb. wg. PN—IEC 60273, PN-EN 60168,
Quality conformance tests:acc.to PN—IEC 60273, PN—EN 60168, | |
- a
N N/
7| 1 |zabezp, speiwa Binder surface protection sllikon/sllicon
6| 1 [Spolwo cement. Portland cement HC PN/E-30000
S| 1(Grysik Grit C130 IEC 672-3
4 | 2 Pooktacka Waosher Klingeryt
3|1 |Okucie M-282/2 [Fitting M-282/2 cynk/galvanizing  [S275UR PN-EN10025-2)
2|1 [Dkucle M-281/2  [Fitting M-281/2 cynk./galvanizing EN-GMW-330-4 PH-ENIS62|
1 [1 [Porcelana Porcelain hiebroz/oromn  [C130 IEC 672-3
N DESCRIPTION _ DWG _NO. Glaze colour Material
[1] o483 e Tolerance SCALE Weight
355t o8 DIN40EBO T1 1 Wyt 29
[ | o552 ‘*I DATE | Name | Sindue
0586 onst. ~35-
sl ooee T T Izulntnr wsporczy MOC-35-2000)
[rE¥s}30.03 10R 8 Jyryakinks Post nsulator  WOC-35-2000)
pPa0iEg30.03 10| H,Borq
LA e DRw)és\:gek wyk.wg: [N, ARGS30
Adrwsporcze/Ros ja Kntalog/ TAAI/TA4IZBIC o | oz Nomels] INSULATORS MOC-35-2000 Ww/443/22BIC




