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Certificate of Quality

HSP Order No.: 1313166
PO No.: 9500941502

10)
RIP CONDENSER BUSHING
TRANSFORMER - OUTDOOR

ETFT 1050-252-D E7,2 SPEZ.
SPEC. NO.: 351210

30)
RIP CONDENSER BUSHING
TRANSFORMER - OUTDOOR

ETFT 650-172-D E5 SPEZ.
SPEC. NO.: 337920

60)
RIP CONDENSER BUSHING
TRANSFORMER - OUTDOOR

ETFT 550-126-C E4 SPEZ.
SPEC. NO.: 324703

2 pcs

Serial No.: 301256 + 301257

3 pcs

Serial No.: 301113 — 301115

4 pcs

Serial No.: 301258 - 301261

We, HSP Hochspannungsgerate GmbH, the manufacturer, certify that our
manufactures are produced under permanent control according to the ISO 9001 and
tested in our test laboratory which is released for tests to IEC standards and other

standards deviated here from.

HSP has received the ISO 9001 certificate No. 00135 — QM 15 UM of the DQS valid

until 17 November 2023.

We certify that the goods covered by this certificate, are with regards to quality
according to our technical specifications and to our order acknowledgement.

HSP Hochspannungsgerate GmbH

Digital signiert von

. Digital signiert von Vasilyev Alexei
VaSI I eV DN: cn=Vasilyev Alexei, ) . .
o=Siemens, Pioneering  Korosoglou Nina
- email=alexei.vasilyev@hspkoeln.de i " .
AI exel Datum: 2023.01.10 11:22:00 high voltage. Datum: 2023.01.10
+01'00

Vasilyev Korosoglou

Managing Cirectors: Matthlas Baca, aeang vion Rohr

Reqlstered office: Trolsdorf-Splch - Local County Court Slegburg Reg.-Mo. HRE 9858

10:51:08 +01'00"



Typ-Priifbericht

S

Certificat d'essai de type
Certificado de ensayo de tipo

Type Test Report

CANTILEVER LOAD WITHSTAND TEST

Test laboratory

HSP Hochspannungsgerate GmbH
HS-Priflaboratorium, Camp-Spich-Str. 18 D-53842 Troisdorf

Customer HSP Hochspannungsgerate GmbH
Camp-Spich-Str. 18 D-53842 Troisdorf
Test Object: RIP Condenser Bushing, Transformer — Qutdoor
Type STARIP® - Si+ 123 -800 EO
Specification 344120 (see last page)
Highest voltage for equipment 123 kV
Rated current 800 A
Serial number 283352
Begin of tests 09.12.2019
End of tests 15.12.2019

Test standard
Test plan
Test equipment

IEC 60137 (2017)
HSP 1310299/20 - TTP
Documented in the laboratory test records

The equipment passed all indicated tests successfully.
The test results are valid for the tested equipment only.

Troisdorf 11.02.2020

HSP Hochspannungsgerite GmbH
HS-Priiflaboratorium

Camp-Spich-Stralte 18
53842 Troisdorf GERMANY

m

DAKKS
(( i.A. Adams

Deutsche I.A. Haberecht

Akkreditierungsstelle
D-PL-19413-01-00

Eine auszugsweise Vervielfaltigung ist chne schriftliche Genehmigung von HSP nicht gestattet.

A duplication in extracts is allowed only with written permission of HSP.




Typ-Priifbericht

Certificat d'essai de type Type TeSt Re pO rt

Certificado de ensayo de tipo

i HIGH VOLTAGE TEST LABORATORY

CANTILEVER LOAD WITHSTAND TEST No.: 1310299-10-F Page 2/3
The following tests were executed successively:

50 Hz AC routine test before type test Date of test: 09.12.2019

U [kV] 10 36 75 107 129 160 230 255 230 160 129 107 75 36 10

C1 [pF] 260 260 260 260 260 260 260 TIfSt 260 260 260 260 260 260 260

voltage

tand[%] 037 037 037 037 037 037 037 72 Se%_ 0.37 037 037 037 037 037 037

p.d. [pC] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
CANTILEVER LOAD WITHSTAND TEST Date of test: 10.12.2019
Test setup: »

The bushing was fixed in a steel frame

at its flange in horizontal position.

Atmospheric conditions: 19°C

- - ’ﬁ% :
Specified test force: 3150 N perpendicular to the axis of the bushing at air terminal
Distance between fixing- and force points: Specified: 1470 mm Applied: 1470 mm
Test equipment: 6 weights 50 kg each, 1 weight 20 kg plus mass of the support
Test:
F[N] Duration [sec.]
3200 60

Result of test:

Neither damage nor deformation of the bushing was visible.

50 Hz AC routine test after type test Date of test: 15.12.2019
U [kV] 10 36 75 107 129 160 230 255 230 160 129 107 75 36 10
C: [pF] 259 259 259 259 259 259 259 TleSt 259 259 259 259 259 259 259

voltage
tand[%] 038 038 038 038 038 038 038 72 Se%_ 0.38 0.38 038 038 038 038 0.38
p.d. [pC] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Troisdorf 11.02.2020

HSP Hochspannungsgeriite GmbH

HS-Priiflaboratorium

(( DAKKS

Camp-Spich-Strafte 18 Akrecterungsselle
53842 Troisdorf GERMANY [PL19a1501-00

Eine auszugsweise Vervielfaltigung ist ohne schriftliche Genehmigung von HSP nicht gestattet. A duplication in extracts is allowed only with written permission of HSP.



Typ-Priifbericht
Certificat d'essai de type
Certificado de ensayo de tipo

CANTILEVER LOAD WITHSTAND TEST

Type Test Report

Supplemental Information - Test Object Specification

HSP Hochspannungsgerate GmbH

| 5 =3
i HIGH VOLTAGE TEST

LABORATORY

e STARIP@-Si+ 123- 800 EO

Spec. No.: 3[,’[,’120

Repl. for issue: Issue date:
20.12.2019 10.01.2020

Offer-No.: Order-No.:

Condenser graded bushing, Transformer-Outdoor, dry filling

#30 E-Cu

Copper

MIx30 ]

maxis

121

T

038 =3

max. $250

1138
142545

Compasite silicone insulator

Colour: light grey

ST

Technical Data

Rated highesr valtage for Equipment
Um, (50/60Hz) phase-phase:

Rated phase-to-earth voltage:

Partial discharge level at test voltage:

Power-frequency withstand voltage
50Hz, 1.2 min. dry:

Rated lightning impulse withstand
voltageqlBIL): 12/50ps

Rated swi’rching impulse withstand
voltage (SIL): 250/2500ps

Rated current:

Max. service current:

(T accommodation length:
Flashover distance:
Creepage distance, min.:
Cantilever test load:
Maunting position:
Ambient temperature:

Temperature of fransformer oil:

Test tap - test voltage:
Routine test according to
Mass, approx.:

Dry insulation foam is free of SF6

123.0 kY

T kV
<k pC
255 kV
550 kV
0 kv

800 A

800 A

0 mm
1138 mm
3906 mm
3150 N
0-90°
-30..+40°C

max.100°C
. daily mean 90 °C

2kV, 50Hz, 1.2min
IEC 60137-2017
57 kg

ma.

>

Remarks:
- RIP (resin impregnated paper)

- Draw lead balt, E-Cu, cable cross section 450mm?

5 P W
L[| ] =
Sealing area ™
[
/ B
8 x 45° Earthing hole M12
09.07.99
T/lid
Transformer air ven
Test fap

Lifting hole M1

#130

P40

Rev: 7534, 7556, 7562

Troisdorf 11.02.2020

HSP Hochspannungsgeriite GmbH
HS-Priiflaboratorium

Camp-Spich-Strafie 18
53842 Troisdorf GERMANY

(( DAKKS

Deutsche
Akkreditierungsstelle
D-PL-19413-01-00

Eine auszugsweise Vervielfaltigung ist ohne schriftliche Genehmigung von HSP nicht gestattet.

A duplication in extracts is allowed only with written permission of HSP.



Typ-Priifbericht

S

Certificat d'essai de type
Certificado de ensayo de tipo

Type Test Report

DRY LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST

Test laboratory

HSP Hochspannungsgerate GmbH
HS-Priflaboratorium, Camp-Spich-Str. 18 D-53842 Troisdorf

Customer HSP Hochspannungsgerate GmbH
Camp-Spich-Str. 18 D-53842 Troisdorf
Test Object: RIP Condenser Bushing, Transformer — Qutdoor
Type STARIP® - Si+ 123 -800 EO
Specification 344120 (see last page)
Highest voltage for equipment 123 kV
Rated current 800 A
Serial number 283352
Begin of tests 09.12.2019
End of tests 15.12.2019

Test standards
Test plan
Test equipment

IEC 60137 (2017) and 60060-1 (2010)
HSP 1310299/20 - TTP
Documented in the laboratory test records

The equipment passed all indicated tests successfully.
The test results are valid for the tested equipment only.

Troisdorf 11.02.2020

HSP Hochspannungsgerite GmbH
HS-Priiflaboratorium

Camp-Spich-Stralte 18
53842 Troisdorf GERMANY

i.A. A'gams

(( DAKKS
Deutsche 1.A. Haberecht

Akkreditierungsstelle
D-PL-19413-01-00

Eine auszugsweise Vervielfaltigung ist chne schriftliche Genehmigung von HSP nicht gestattet.

A duplication in extracts is allowed only with written permission of HSP.




o et ety Type Test Report

Certificado de ensayo de tipo

j# HIGH VOLTAGE TEST LABORATORY

DRY LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST No.: 1310299-10-H Page 2/15

Basic Circuits & Principal Test Setup

Impulse Voltage Divider & Chopping Gap
AFC 5701400 m

Impulse Generator
1400 kV LI

HIGHVOLT IP 70/1400 M

Impulse Voltage Control System B Impulse Transient Recorder
HIGHVOLT CMS 23| HIGHVOLT MIAS 100-14/28

Troisdorf 11.02.2020

HSP Hochspannungsgeriite GmbH
HS-Priiflaboratorium
(( DAKKS

Deutsche
Akkreditierungsstelle

Camp-Spich-Strafte 18
53842 Troisdorf GERMANY D-PL-19413-01-00

Eine auszugsweise Vervielfaltigung ist ohne schriftliche Genehmigung von HSP nicht gestattet.

A duplication in extracts is allowed only with written permission of HSP.



DRY LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST No.: 1310299-10-H Page 3/15

The following tests were executed successively:

50 Hz AC routine test before type test

Date of test: 09.12.2019

U [kV] 10 36 75 107 129 160 230 255

C1 [pF] 260 260 260 260 260 260 260 Test 260 260
voltage

tan [%] 037 037 037 037 037 037 037 72 sec. 0.37 0.37

p.d. [pC] 1 1 1 1 1 1 1 1 1 1

230 160 129 107 75 36 10

260
037 037 037 037 037
1 1 1 1 1

260 260 260 260

DRY LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST

Date of test: 13.12.2019

Test setup:

The bushing was mounted on a solidly grounded test vessel
filled with oil. The effective test vessel diameter was reduced by
an inserted grounded aluminium cylinder @ 340 mm x 710 mm.
The test object was connected to the impulse generator and

to the measuring divider by wires.

Atmospheric conditions:

Temperature: 20 °C
Air pressure: 974 hPa
Relative humidity: 39 %

Correction factor: 0.96 (not applied)

Wave shape: 1.2 us /50 pus

Specified test voltage: 550 kV full wave

4

=

i
=
-
=3
o
=
-
-
—
>
>
—

Result of test:
During the test no flashover has occurred. See oscillograms on the next pages.

Test:
Level [%] U [kV] guantity figure comment
80 + 440 1 1 calibration impulse
100 + 550 15 2-16 test impulses full wave
80 - 440 1 17 calibration impulse
110 - 605 1 18 test impulse full wave
121 - 666 5 19-28 test impulses chopped wave
110 - 605 14 29-42 test impulses full wave

50 Hz AC routine test after type test

Date of test: 15.12.2019

U [kV] 10 36 75 107 129 160 230 255 230 160

C1 [pF] 259 259 259 259 259 259 259 Test 259 259
voltage

tand[%] 038 038 038 038 038 038 038  72gec. 0.38 038

p.d. [pC] 1 1 1 1 1 1 1 1 1 1

129 107 75 36 10
259 259 259 259 259

038 038 038 038 0.38
1 1 1 1 1

Eine auszugsweise Vervielfaltigung ist ohne schriftliche Genehmigung von HSP nicht gestattet.

Troisdorf 11.02.2020

(oass

Akkreditierungsstelle
D-PL-19413-01-00

A duplication in extracts is allowed only with written permission of HSP.




@ ggt:?igftbsggg;: de type Type TeSt Report

Certificado de ensayo de tipo

DRY LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST

[k\/] Fig. 1
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0 e
o 20 ' 40 " 60 ' so [ls]
[k\/] ' ' ' ' ' ' ' ' ' Flg 2
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400 T 771 S s T S e )
2 oY | ] oo Lomoodo o : oo Loooodoooo- L Ut =551.1 kV
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I T - i — T i i i B'=-1.464 %
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 FOOKAle 11 OIS/ -- BHEHOOMSHS - - -d oo C1 || et impuise
T 77" a1 i S T i S full wave
A e | S g T . R 2
Ry | e deme- Loooodoo o2 ; oo Loooodoooo- L Ut = 550.9 kV
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Troisdorf 11.02.2020
HSP Hochspannungsgeriite GmbH
HS-Priiflaboratorium
(( DAKKS
Camp-Spich-Strafte 18 Aiedimerungsstolle
53842 Troisdorf GERMANY D-PL-19313:01-00

Eine auszugsweise Vervielfaltigung ist ohne schriftliche Genehmigung von HSP nicht gestattet. A duplication in extracts is allowed only with written permission of HSP.



@ ggt:?igftbsggg;: de type Type TeSt Report

Certificado de ensayo de tipo

DRY LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST

L ro0kFaee 110y - GHTHOOMSTs - - - F--— T ont
T B o e gy T R Foe full wave
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ARG o | T TR s T - A 2
LTSS deme- Loooodoo o2 ; oo Loooodoooo- L Ut = 550.5 kV
N (| E— B R PSR e e . PO S ¢ T1=1.366 s
200 T T ey T2 = 49.54 s
o D i T — S - e L T B'=-1.482 %
0 S ! ——————
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Troisdorf 11.02.2020
HSP Hochspannungsgeriite GmbH
HS-Priiflaboratorium
(( DAKKS
Camp-Spich-Strafte 18 Ahrsdhierungsstelle
53842 Troisdorf GERMANY D-PL-19313:01-00

Eine auszugsweise Vervielfaltigung ist ohne schriftliche Genehmigung von HSP nicht gestattet. A duplication in extracts is allowed only with written permission of HSP.



Typ-Priifbericht
Certificat d'essai de type
Certificado de ensayo de tipo

S

Type Test Report

DRY LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST

H00kL el -10psieie - - BHIHHOMS]5- - - ---- oo -4 oo o] ChT | test impuise
e B = e e full wave

G o | e R S ¥ IR R
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200 C T S ———y T2 = 49.54 ps
e e e e S e e B'=-1.507 %

0 —

o ' 20 " a0 " ep ' sp bS]
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1100kGAel: 1Opsih -- BHIHPOMS]s-- - £-----F-- -] ChT | test impuse
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[k\/] | | | | | | | ' | Fig. 11
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0 T S S S B

o 20 ' 40 ' 'e0 ' 'sp [Ls]
Troisdorf 11.02.2020
HSP Hochspannungsgeriite GmbH

HS-Priiflaboratorium

Camp-Spich-Strafie 18
53842 Troisdorf GERMANY

(( DAKKS

Deutsche
Akkreditierungsstelle
D-PL-19413-01-00

Eine auszugsweise Vervielfaltigung ist ohne schriftliche Genehmigung von HSP nicht gestattet.

A duplication in extracts is allowed only with written permission of HSP.



@ ggt:?igftbsggg;: de type Type TeSt Report

Certificado de ensayo de tipo

DRY LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST

[k\/] Fig. 13
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Troisdorf 11.02.2020
HSP Hochspannungsgeriite GmbH
HS-Priiflaboratorium
(( DAKKS
Camp-Spich-Strafte 18 Ahrsdhierungsstelle
53842 Troisdorf GERMANY D-PL-19313:01-00

Eine auszugsweise Vervielfaltigung ist ohne schriftliche Genehmigung von HSP nicht gestattet. A duplication in extracts is allowed only with written permission of HSP.



Typ-Priifbericht
Certificat d'essai de type
Certificado de ensayo de tipo

S

Type Test Report

i

DRY LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST

: i |
j# HIGH VOLTAGE TEST LABORATORY
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Troisdorf 11.02.2020
HSP Hochspannungsgeriite GmbH
HS-Priiflaboratorium
(( DAKKS

Camp-Spich-Strafie 18
53842 Troisdorf GERMANY

Eine auszugsweise Vervielfaltigung ist ohne schriftliche Genehmigung von HSP nicht gestattet.
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j# HIGH VOLTAGE TEST LABORATORY

DRY LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST

[k\/] Fig.21
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0 ] . ] NP . ' 7 ' chopped wave
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[k\/] Fig.22
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I & i -"E _____ E-""E"""E ----- E _____ E"""E ----- E ----- E ----- Ut = -668.3 kV
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[k\/] Fig. 23
"200kv’de'E‘11I§fd|T\f"O:HT:TOEC)M‘S:‘S"":"“": """ s """ :" Ch test impulse
0 i : : : Nl i i chopped wave
I E-E ----- E i "E-""E"""E ----- E"_"E"_" Ut = -668.3 kV
) R e e e Nt s e i DSt e A T1=1.302 ps
| TN VTN, O AT CRR 0 (P S DD, Syeyerere! breyereres Tc =4.368 ps
800 o s s i it s
0 I I2 | I4 | I6 | I8 | [l.lS]
[k\/] Fig.24
‘200k\fftjlw”:'1ﬁusgl‘dw"pHrr:OOM??TS"':"""’:""“: """" — Chi test impulse
0 , ] ' 7 : . \ T 4 chopped wave
I @ A A B Ut = -668.3 kV
400 7777 ] R R TR PG T SRR T T1=1.302ps
s | ) (s . ranan R R e R IR, ISR ronnn Tc =4.368 us
L e b s i s it b s
I I I I | | I | |
0 20 40 60 80 (bS]
Troisdorf 11.02.2020
S prfabersterlum i
DAKKS
Camp-Spich-Strafte 18 Ahrsdhierungsstelle
53842 Troisdorf GERMANY 0-7L-19413-01-00

Eine auszugsweise Vervielfaltigung ist ohne schriftliche Genehmigung von HSP nicht gestattet. A duplication in extracts is allowed only with written permission of HSP.



@ 52%222?32222. de type Type TeSt RepOrt

Certificado de ensayo de tipo

i

: i |
j# HIGH VOLTAGE TEST LABORATORY

DRY LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST

[k\/] Fig. 25
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[k\/] Fig. 26
T ZOORWEN‘:‘I‘Ousgl‘di\?"FZHT:'TEOOM?:‘JS"‘:’"“’:""“: """ E """ Ch test impulse
0 0 ) ' ’ y . ' 0 . chopped wave
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[k\/] Fig. 27
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[k\/] Fig. 28
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Typ-Priifbericht

Certificat d'essai de type Type Te St Re pO rt

Certificado de ensayo de tipo

i

: g
i HIGH VOLTAGE TEST LABORATOR!

DRY LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST

[k\/] Fig. 29
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[k\/] Fig. 31
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[kv] Fig. 32
0 2004t Opsfaly—CH-H00 M — Chi test impulse
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8000 Luveuluusediuey Y T Y T T R e L
| | | | | | | | |
0 20 40 60 80 (bS]
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: g
i HIGH VOLTAGE TEST LABORATOR!

DRY LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST
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[k\/] Fig. 35
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Certificat d'essai de type Type Te St Re pO rt

Certificado de ensayo de tipo

i

: g
i HIGH VOLTAGE TEST LABORATOR!

DRY LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST

[k\/] Fig. 37
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DRY LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST

No.: 1310299-10-H Page 14/15
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Fig. 41
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Typ-Priifbericht
Certificat d'essai de type
Certificado de ensayo de tipo

Type Test Report

DRY LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST

Supplemental Information - Test Object Specification

HSP Hochspannungsgerate GmbH

'8 b
jl HIGH VOLTAGE TEST

e STARIP@-Si+ 123- 800 EO

Spec. No.: 3[,’[,’120

Repl. for issue: Issue date:
20.12.2019 10.01.2020

Offer-No.: Order-No.:

Condenser graded bushing, Transformer-Outdoor, dry filling

#30 E-Cu

Copper

MIx30 ]

maxis

121

T

038 =3

max. $250

1138
142545

Compasite silicone insulator

Colour: light grey

ST

Technical Data

Rated highesr valtage for Equipment
Um, (50/60Hz) phase-phase:

Rated phase-to-earth voltage:

Partial discharge level at test voltage:

Power-frequency withstand voltage
50Hz, 1.2 min. dry:

Rated lightning impulse withstand
voltageqlBIL): 12/50ps

Rated swi’rching impulse withstand
voltage (SIL): 250/2500ps

Rated current:

Max. service current:

(T accommodation length:
Flashover distance:
Creepage distance, min.:
Cantilever test load:
Maunting position:
Ambient temperature:

Temperature of fransformer oil:

Test tap - test voltage:
Routine test according to
Mass, approx.:

Dry insulation foam is free of SF6

123.0 kY

T kV
<k pC
255 kV
550 kV
0 kv

800 A

800 A

0 mm
1138 mm
3906 mm
3150 N
0-90°
-30..+40°C

max.100°C
. daily mean 90 °C

2kV, 50Hz, 1.2min
IEC 60137-2017
57 kg

ma.

>

Remarks:
- RIP (resin impregnated paper)

- Draw lead balt, E-Cu, cable cross section 450mm?

5 P W
L[| ] =
Sealing area ™
[
/ B
8 x 45° Earthing hole M12
09.07.99
T/lid
Transformer air ven
Test fap

Lifting hole M1

P40

#130

Rev: 7534, 7556, 7562

LABORATORY

Troisdorf 11.02.2020

HSP Hochspannungsgeriite GmbH
HS-Priiflaboratorium

Camp-Spich-Strafie 18
53842 Troisdorf GERMANY

(( DAKKS

Deutsche

Akkreditierungsstelle

D-PL-19413-

-01-00
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Typ-Prufbericht

S

Certificat d'essai de type
Certificado de ensayo de tipo

Type Test Report

LONG DURATION POWER-FREQUENCY

VOLTAGE WITHSTAND TEST

Test laboratory

HSP Hochspannungsgerate GmbH
HS-Priflaboratorium, Camp-Spich-Str. 18 D-53842 Troisdorf

Customer HSP Hochspannungsgerate GmbH
Camp-Spich-Str. 18 D-53842 Troisdorf
Test Object: RIP Condenser Bushing, Transformer — Qutdoor
Type STARIP® - Si+ 123 -800 EO
Specification 344120 (see last page)
Highest voltage for equipment 123 kV
Rated current 800 A
Serial number 283352
Begin of tests 09.12.2019
End of tests 15.12.2019

Test standards
Test plan
Test equipment

IEC 60137 (2017) and 60060-1 (2010)
HSP 1310299/20 - TTP
Documented in the laboratory test records

The equipment passed all indicated tests successfully.
The test results are valid for the tested equipment only.

Troisdorf 11.02.2020

HSP Hochspannungsgerite GmbH
HS-Priiflaboratorium

Camp-Spich-Stralte 18
53842 Troisdorf GERMANY

(( DAKKS W [%ﬂﬁ
Deutsche i.A. Haberecht i’A. Adams

Akkreditierungsstelle
D-PL-19413-01-00
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Typ-Priifbericht
Certificat d'essai de type
Certificado de ensayo de tipo

VOLTAGE WITHSTAND TEST

Type Test Report

LONG DURATION POWER-FREQUENCY

R HIGH VOLTAGE TEST LABORATORY

No.: 1310299-10-M Page 2/5

Basic Circuits & Principal Test Setup

2-in-1-Cap Divider
HIGHVOLT MCP 600G

. | SFé-isolated | Air-SF6
){g‘,‘;ge O | standard Cap ] Bushing Cap.
40.5pF P.D. Coupling

600kV A.C. Voltag: Control System

SCHLEICH GLP 3-20 OMICRON,

%,

C-tan-delta Measuring System
mtronix technology MR 700 MI 700

H.V. Transformer
600 kV 50 Hz A.C.

Test

bject

P.D. Decoupling
Current Shunt il Impedance

P.D. Measuring System
OMICRON
mtronix technology MPD 600

Troisdorf 11.02.2020

HSP Hochspannungsgeriite GmbH
HS-Priiflaboratorium

Camp-Spich-Strafte 18
53842 Troisdorf GERMANY

(( DAKKS

Deutsche
Akkreditierungsstelle
D-PL-19413-01-00
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LONG DURATION POWER-FREQUENCY
VOLTAGE WITHSTAND TEST

The following tests were executed successively:

No.: 1310299-10-M Page 3/5

50 Hz AC routine test before type test

Date of test: 09.12.2019

U [kV] 10 36 75 107 129 160 230
C1 [pF] 260 260 260 260 260 260 260

tand[%] 037 037 037 037 037 037 037
pdfpc; 1 1 1 1 1 1 1

255
Test
voltage
72 sec.

1

230 160 129 107 75 36 10
260 260 260 260 260 260 260

037 037 037 037 037 037 037
1 1 1 1 1 1 1

DRY POWER-FREQUENCY VOLTAGE WITHSTAND TEST WITH PARTIAL DISCHARGE MEASUREMENT

Test setup:

The bushing was mounted on a solidly grounded
test vessel filled with oil. The effective test vessel
diameter was reduced by an inserted grounded
aluminium cylinder @ 340 mm x 710 mm.

Atmospheric conditions:

Temperature: 20 °C
Air pressure: 973 hPa
Relative humidity: 38 %

According to IEC standard is the test applicable
to all transformer bushings with Um 170 kV and above.

Test:

Applied 50 Hz test voltage: 107 kv

Duration: 60 minutes

p.d. measurement:

U [kV] 107 107 107 107 107
duration [min.] 5 5 5 5 5
p.d. [pC] 1 1 1 1 1

Result of test:
Neither a flashover nor a puncture has occurred.

107
5
1

During the complete test time no partial discharges above the background noise level were detected.
The background noise level was measured at 1 pC. See the complete test sequence on the next page

107 107 107 107 107 107

5 5 5 5 5
1 1 1 1 1

50 Hz AC routine test after type test

Date of test: 15.12.2019

U [kV] 10 36 75

pd.[pc; 1 1 1 1 1 1 1

107 129 160 230
C1 [pF] 259 259 259 259 259 259 259

tand[%] 038 038 038 038 038 038 0.38

255
Test
voltage
72 sec.

1

230 160 129 107 75 36 10
259 259 259 259 259 259 259

038 038 038 038 038 038 0.38
1 1 1 1 1 1 1

Eine auszugsweise Vervielfaltigung ist ohne schriftliche Genehmigung von HSP nicht gestattet.
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LONG DURATION POWER-FREQUENCY
VOLTAGE WITHSTAND TEST No.: 1310299-10-M Page 4/5

Long Duration Power-Frequency Voltage Withstand Test

150 7 T 6
140 +
130 ¥
120 =+
110 ¥
100 =+
9 =+
80 +

70 =

60 ¥

Partial Discharge [pC]

50 =+ + 2
40 +

30 =

Test Voltage 50 Hz Power-Frequncy [kV]

20 T J|—Test voltage power-frequency 50 Hz

10 ¥

Time [min.]

Troisdorf 11.02.2020

SN

(( pAKKS

"* . Deutsche

o’

S Akkreditierungsstelle
D-PL-19413-01-00

Eine auszugsweise Vervielfaltigung ist ohne schriftliche Genehmigung von HSP nicht gestattet. A duplication in extracts is allowed only with written permission of HSP.



Typ-Priifbericht
Certificat d'essai de type
Certificado de ensayo de tipo

LONG DURATION POWER-FREQUENCY
VOLTAGE WITHSTAND TEST

Supplemental Information - Test Object Specification

Type Test Report

Spec. No.:
, 344120
HSP Hochspannungsgerate GmbH PR r— —
20.12.2019 10.01.2020
Offer-No.: Order-No.:
2 ™= STARIP®-Si+ 123- 800 EO
Condenser graded bushing, Transformer-Outdoor, dry filling
Technical Data
Rated hizhesf voltage for Equipment 123.0 kV
$30 E-Cu Um, (50/60Hz) phase-phase:
Copper Rated phase-to-earth voltage: T kV
MI2x30 N = Partial distharge level at test voltage: <k pC
X Power-frequency withstand voltage 255kV
F 50Hz, 1.2 min. dry:
o = Rated lightning impulse withstand 550 kV
B| $maxi?s = voltage 1B 12/50ps
: Rafed swif(hing impulse withstand 0 kv
—7 | voltage (SIL): 250/2500ps
LEL NP = Rated current: 800 A
max. $250 E% Max. service current: 800 A
CT accommodation length: 0 mm
Flashover distance: 1138 mm
-E 5 ,l-a Creepaqge distance, min.: 3906 mm
= = 2
g (antilever test load: 3150 N
% En Mounting position: 0-9¢°
= Ambient temperature: -30..+40°C
2=
g = Temperature of transformer oil: max.100°C
EZS max. daily mean 90 °C
A i i A Test tap - test voltage: 2kV, 50Hz, 1.2min
— " — Routine test according to IEC 60137-2017
|
L —1 Mass, approx.: 57 kg
— x
- Jr @ Dry insulation feam is free of SF6
2, % . 3 Remarks:
¥ T Sealing area ™ - RIP [resin impregnated paper)
/ - Draw lead bolt, E-Cu, cable cross section 450mm?
/ ( ‘ ]
\ /
min. 160\ - B

09.07.19
T/lid

P40

$130

Rev. 7534, 7556, 7562
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Typ-Priifbericht

o

Certificat d'essai de type
Certificado de ensayo de tipo

Type Test Report

i i
i HIGH VOLTAGE TEST LABORATORY

WET POWER-FREQUENCY VOLTAGE WITHSTAND TEST

Test laboratory

HSP Hochspannungsgerate GmbH
HS-Priflaboratorium, Camp-Spich-Str. 18 D-53842 Troisdorf

Customer HSP Hochspannungsgerate GmbH
Camp-Spich-Str. 18 D-53842 Troisdorf
Test Object: RIP Condenser Bushing, Transformer — Outdoor
Type STARIP® - Si+ 123 -800 EO
Specification 344120 (see last page)
Highest voltage for equipment 123 kV
Rated current 800 A
Serial number 283352
Begin of tests 09.12.2019
End of tests 15.12.2019

Test standards
Test plan
Test equipment

IEC 60137 (2017) and 60060-1 (2010)
HSP 1310299/20 - TTP
Documented in the laboratory test records

The equipment passed all indicated tests successfully.
The test results are valid for the tested equipment only.

Troisdorf, 11.02.2020

HSP Hochspannungsgerite GmbH
HS-Priiflaboratorium

Camp-Spich-Stralte 18
53842 Troisdorf GERMANY

(( DAKKS Wfﬁ
Deutsche i.A. Haberecht

Akkreditierungsstelle
D-PL-19413-01-00

i.A. Adams
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Typ-Priifbericht
ngtificat d'essai de type Type TeSt Re port

Certificado de ensayo de tipo e

WET POWER-FREQUENCY VOLTAGE WITHSTAND TEST No.: 1310299-10-N Page 2/4

Basic Circuits & Principal Test Setup

Rain Spray System

H.V. Transformer Cascade ., by 4
1200 kV 50 Hz A.C. 2 ~ ;
HIGHVOLT 4 o

3-in-1-Capacitive Divider
HIGHVOLT MCP 1200Gsp

SFe-igolated | SFé-isclated | Air-SFE
Voltage Div. | Standard Cap ] Bushing Cap.
20pF 30pF P.D. Coupling

1200kV A.C. Voltage Control System
HIGHVOLT CMS23T

Troisdorf 11.02.2020

HSP Hochspannungsgeriite GmbH
HS-Priiflaboratorium
(( DAKKS

Deutschy
Camp-Spich-Strafte 18 Akkrecitierungsstele
53842 Troisdorf GERMANY D-PL-19413-01-00
Eine auszugsweise Vervielfaltigung ist ohne schriftliche Genehmigung von HSP nicht gestattet. A duplication in extracts is allowed only with written permission of HSP.




WET POWER-FREQUENCY VOLTAGE WITHSTAND TEST

The following tests were executed successively:

No.: 1310299-10-N Page 3/4

50 Hz AC routine test before type test

Date of test: 09.12.2019

U [kV] 10 36 75 107 129
C1 [pF] 260 260 260 260 260 260 260

pdpc] 1 1 1 1 1 1 1

160 230

tan[%] 037 037 037 037 037 037 037

255 230 160 129 107 75 36 10

Test 260 260 260 260 260 260 260
voltage
72 sec. 037 037 037 037 037 037 037
1 1 1 1 1 1 1 1

WET POWER-FREQUENCY VOLTAGE WITHSTAND TEST

Date of test: 13.12.2019

Test setup:

to the transformer by a wire.

Atmospheric conditions:

Temperature: 20 °C

Air pressure: 976 hPa
Rain:

Average rainfall (vert.): 1.8 mm/min.
Average rainfall (hor.): 1.6 mm/min.
Resistivity at 20 °C 98 QOm

Pre-wetting-time was more than 15 minutes.

Specified test voltage: 230 kV for 60 seconds

Test:

Applied test voltage [kV]

The bushing was mounted on an oil filled and grounded test vessel. The test object was connected

Duration [sec.]

Result of test:

255

72

During the test time neither a flashover nor a puncture has occurred.

50 Hz AC routine test after type test

Date of test: 15.12.2019

U [kV] 10 36 75 107 129 160 230
C1 [pF] 259 259 259 259 259 259 259
tan 6 [%] 038 038 038 038 038 038 0.38
p.d. [pC] 1 1 1 1 1 1 1

255 230 160 129 107 75 36 10

Test 259 259 259 259 259 259 259
voltage
72sec. 038 038 038 038 038 038 0.38
1 1 1 1 1 1 1 1

Eine auszugsweise Vervielfaltigung ist ohne schriftliche Genehmigung von HSP nicht gestattet.
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Typ-Priifbericht
Certificat d'essai de type

Certificado de ensayo de tipo

Type Test Report

WET POWER-FREQUENCY VOLTAGE WITHSTAND TEST

Supplemental Information - Test Object Specification

HSP Hochspannungsgerate GmbH

$30 __ F-Cu
Copper
M0~ |[F =
3| fmaxd?5 T S
8= =
max. $250
2 g 4
= - Ea
g2
Ay [ ﬂ ! 1A
5 P W
|l |
&/ | o |« &
7T K Sealing area ™
/
/ ! ]
min. 160\*/8
8 x 45° Earthing hole M12
09.07.99
T/lid
Transformer air ven
Test fap

. p
i HIGH VOLTAGE TEST

e STARIP®-Si+ 123- 800 EO

Spec. No.: 3[,’[,’120

Repl. for issue: Issue date:
20.12.2019 10.01.2020

Offer-No.: Order-No.:

Condenser graded bushing, Transformer-Outdoor, dry filling

Lifting hole M1

Technical Data

Rated highesr valtage for Equipment 123.0 kv
Um, (50/60Hz) phase-phase:

Rated phase-to-earth voltage: kv
Partial discharge level at test voltage: <k pC
Power-frequency withstand voltage 255kV
50Hz, 1.2 min. dry:

Rated Liqlhfning impulse withstand 550 kV
voltage [BIL): 1.2/50ps

Rafed swi’rching impulse withstand 0 kv
voltage (SIL): 250/2500ps

Rated current: 800 A
Max. service current: 800 A
(T accommodation length: 0 mm
Flashover distance: 1138 mm
Creepage distance, min.: 3906 mm
Cantilever test load: 3150 N
Mounting position: 0-90°
Ambient femperafure: -30..+40°C
Temperature of fransformer oil: max.100°C

Test tap - test voltage:
Routine test according to
Mass, approx.:

Dry insulation foam is free of SF6

ma.

>

. daily mean 90 °C
2kV, 50Hz, 1.2min
IEC 60137-2017

57 kg

Remarks:
- RIP (resin impregnated paper)

- Draw lead balt, E-Cu, cable cross section 450mm?

P40

#130

Rev.: 7534, 7556, 7562

il

LABORATORY

Troisdorf 11.02.2020

HS-Priiflaboratorium

HSP Hochspannungsgeriite GmbH

(( DAKKS

Deutsche

Camp-Spich-Strafie 18
53842 Troisdorf GERMANY

Akkreditierungsstelle
D-PL-19413-01-00
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Typ-Prifbericht

S

EMISSION TEST
Test laboratory

Customer

Certificat d'essai de type
Certificado de ensayo de tipo

Type Test Report

HSP Hochspannungsgerate GmbH
HS-Priflaboratorium, Camp-Spich-Str. 18 D-53842 Troisdorf

HSP Hochspannungsgerate GmbH
Camp-Spich-Str. 18 D-53842 Troisdorf

Test Object:

RIP Condenser Bushing, Transformer — Qutdoor

Type STARIP® - Si+ 123 -800 EO
Specification 344120 (see last page)
Highest voltage for equipment 123 kV

Rated current 800 A

Serial number 283352

Begin of tests 09.12.2019

End of tests 15.12.2019

Test standards
Test plan
Test equipment

IEC 60137 (2017) and 60060-1 (2010)
HSP 1310299/20 - TTP
Documented in the laboratory test records

The equipment passed all indicated tests successfully.
The test results are valid for the tested equipment only.

Troisdorf 11.02.2020

HSP Hochspannungsgerite GmbH
HS-Priiflaboratorium

Camp-Spich-Stralte 18
53842 Troisdorf GERMANY

A

(( DAKKS
i.A. Haberecht i.A. Adams

Deutsche
Akkreditierungsstelle
D-PL-19413-01-00
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Typ-Priifbericht
Certificat d'essai de type
Certificado de ensayo de tipo

EMISSION TEST

Type Test Report

R HIGH VOLTAGE TEST LABORATORY

No.: 1310299-10-R Page 2/5

Basic Circuits & Principal Test Setup

2-in-1-Cap Divider
HIGHVOLT MCP 600G

. | SFé-isolated | Air-SF6
){g‘;;ge Oiv. | o tandard Cap Bushing Cap.
40.5pF P.D. Coupling

600kV A.C. Voltagoe Control System

SCHLEICH GLP 3-20 OMICRON,

R,

C-tan-delta Measuring System
mtronix technology MR 700 Mi 700

H.V. Transformer
600 kV 50 Hz A.C.

Test
bject

C-tan-delta P.D. Decoupling
Current Shunt il Impedance

P.D. Measuring System
OMICRON
mtronix technology MPD 600

Troisdorf 11.02.2020

HSP Hochspannungsgeriite GmbH
HS-Priiflaboratorium

Camp-Spich-Strafte 18
53842 Troisdorf GERMANY

(( DAKKS

Deutsche
Akkreditierungsstelle
D-PL-19413-01-00

Eine auszugsweise Vervielfaltigung ist ohne schriftliche Genehmigung von HSP nicht gestattet.

A duplication in extracts is allowed only with written permission of HSP.



Typ-Priifbericht

Certificat d'essai de type Type TeSt Re port

Certificado de ensayo de tipo

A
HIGH VOLTAGE TEST LABORATORY

EMISSION TEST No.: 1310299-10-R Page 3/5

The following tests were executed successively:

50 Hz AC routine test before type test Date of test: 09.12.2019
U [kV] 10 36 75 107 129 160 230 255 230 160 129 107 75 36 10
C1 [pF] 260 260 260 260 260 260 260 v;ffl;e 260 260 260 260 260 260 260
tand[%] 037 037 037 037 037 037 037 72 sec. 0.37 037 037 037 037 037 037
p.d. [pC] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
EMISSION TEST Date of test: 13.12.2019

Test setup:

The bushing was mounted on a solidly grounded
test vessel filled with oil. The effective test vessel
diameter was reduced by an inserted grounded
aluminium cylinder @ 340 mm x 710 mm.

The test object was connected to the high voltage
by steel rod @ 30 mm x 700 mm.

Atmospheric conditions:

Temperature: 20 °C
Air pressure: 974 hPa
Relative humidity: 39 %
Test:

50 Hz AC test voltage:  series of voltage steps from
1.1xUm/\3 10 0.3xUm/\3

p.d. measurement
U [kV] 78 71 64 57 50 43 36 28 21

p.d. [pC] 1 1 1 1 1 1 1 1 1
Result of test:

During the test no partial discharges above the background noise level were detected. The background noise
level was measured at 1 pC. See the complete test sequence on the next page.

50 Hz AC routine test after type test Date of test: 15.12.2019
U [kV] 10 36 75 107 129 160 230 255 230 160 129 107 75 36 10
C1 [pF] 259 259 259 259 259 259 259 TIESt 259 259 259 259 259 259 259
voltage
tand[%] 038 038 038 038 038 038 0.38 72 segc_ 0.38 038 038 038 038 038 038
p.d. [pC] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Troisdorf 11.02.2020
HSP Hochspannungsgeriite GmbH
HS-Priiflaboratorium
(( AKKS
Camp-Spich-Strafte 18 Akbrecimerungstelle
53842 Troisdorf GERMANY D-PLI94T01-00
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EMISSION TEST

No.: 1310299-10-R Page 4/5

Emission Test Sequence
90 10
80 - 78 kV L 9
70 - L 8
L7 =
60 - 9
5 =
= Le 5
L )
> 50 s
g - 5 g
S 40 a
g =
@ =
F 30 - 5
L 3 o
—Voltage
20 - - 21 kv 21kV | 2
== Partial discharge
10 19C »
Conditioning Phase TestPhase
0 r————— 0
01 2 3 45
Time [min.]

Eine auszugsweise Vervielfaltigung ist ohne schriftliche Genehmigung von HSP nicht gestattet.
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Typ-Priifbericht
Certificat d'essai de type
Certificado de ensayo de tipo

EMISSION TEST

Type Test Report

Supplemental Information - Test Object Specification

HSP Hochspannungsgerate GmbH

by,
| - |
i HIGH VOLTAGE TEST

LABORATORY

e STARIP@-Si+ 123- 800 EO

Spec. No.: 3[,’[,’120

Repl. for issue: Issue date:
20.12.2019 10.01.2020

Offer-No.: Order-No.:

Condenser graded bushing, Transformer-Outdoor, dry filling

#30 E-Cu

Copper

MIx30 ]

maxis

121

T

038 =3

max. $250

1138
142545

Compasite silicone insulator

Colour: light grey

ST

Technical Data

Rated highesr valtage for Equipment
Um, (50/60Hz) phase-phase:

Rated phase-to-earth voltage:

Partial discharge level at test voltage:

Power-frequency withstand voltage
50Hz, 1.2 min. dry:

Rated lightning impulse withstand
voltageqlBIL): 12/50ps

Rated swi’rching impulse withstand
voltage (SIL): 250/2500ps

Rated current:

Max. service current:

(T accommodation length:
Flashover distance:
Creepage distance, min.:
Cantilever test load:
Maunting position:
Ambient temperature:

Temperature of fransformer oil:

Test tap - test voltage:
Routine test according to
Mass, approx.:

Dry insulation foam is free of SF6

123.0 kY

T kV
<k pC
255 kV
550 kV
0 kv

800 A

800 A

0 mm
1138 mm
3906 mm
3150 N
0-90°
-30..+40°C

max.100°C
. daily mean 90 °C

2kV, 50Hz, 1.2min
IEC 60137-2017
57 kg

ma.

>

Remarks:
- RIP (resin impregnated paper)

- Draw lead balt, E-Cu, cable cross section 450mm?

5 P W
L[| ] =
Sealing area ™
[
/ B
8 x 45° Earthing hole M12
09.07.99
T/lid
Transformer air ven
Test fap

Lifting hole M1

#130

P40

Rev: 7534, 7556, 7562
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