MOLDELECTRICA

Or.;eralorul sistemului de transport
al Republicii Moldova

SPECIFICATIA TEHNICA
TRECERI IZOLATE CU IZOLATIA
DE TIP CONDENSATOR

Pagini 11

ANEXA 1

FISA TEHNICA TRECERI IZOLATE 110 kV PENTRU TRANSFORMATOARE DE FORIA TIP
(pentru Inlocuirea trecerilor izolate de tip TbBMT-0-45-110/630 2115.800.026

1

Date tehnice

cht[ Caracteristica UM D?;?i (t:?thar:éce garantate (ofe_ rta
furnizorului)
FURNIZOR - HSP Hochspannungsgerate GmbH
TIP — STARIP+ 126-800 E3
TARA DE ORIGINE- Germany
CANTITATEA SPRE ACHIZITIE | un | 3 3
1 | CONDITII IMPUSE DE SISTEMUL ENERGETIC
1.1 | Tensiunea nominala a sistemului kv 110 110
12 ;Ffrﬂi::;l]e;a;] tceJ rTr]nai ridicatd pentru w; 123 123
1.3 | Frecventa nominala Hz 50 50
1.4 | Tensiuni de tinere fata de pdmant
1.4.1 | la impuls de trasnet 1,2/50ugs kVmax 550 550
1.4.2 | la frecventa industriala kv 230 230
2 | CONDITHI CLIMATERICE SI DE MEDIU
2.1 | Temperatura mediului ambiant °C —40 / +40 -40 / +40
2.2 | Radiatia solara maxima kW/m? 11 1,1
2.3 | Locul de montaj exterior exterior
2.4 | Altitudine m <1000 <1000
2.5 | Umiditatea relativa a aerului % 100 100
2.6 | Grosimea stratului de gheata mm 24 24
2.7 | Clasa seismica conform MSK 64 8 8
3 | CARACTERISTICI ELECTRICE
3.1 | Tensiunea nominald (Ur) kv 123 123
3.2 | Curent nominal (Ir) A 800 800
3.3 | Curent de scurtcircuit limita termic (1sec) kA 20 20
3.4 | Curent dinamic nominal minim kA 50 50
3.5 | Nivelul de izolatie
3.5.1 | la impuls de trasnet (1,2/50) kVmax 550 550
3.5.2 | la frecventa industriala (S0Hz 1min) kVef 230 255
3.6 | Nivelul maxim al descarcarilor partiale
3.6.1 |laUr pC 10 <4
3.6.2 | 1a 1,05Ur/3 pC 5 <4
4 | CERINTE CONSTRUCTIVE SOLICITATE
4.1 | Izolatia externa porfelan . DA
electrotehnic
4.2 Izolatia interna RIP DA
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FISA TEHNICA TRECERI IZOLATE 110 kV PENTRU TRANSFORMATOARE DE FORTA TIP
1 (pentru inlocuirea trecerilor izolate de tip TBMT-0-45-110/630 2115.800.026

Nr

Date tehnice

Date tehnice

Caracteristica UM L garantate (oferta
crt solicitate . .
furnizorului)
4.3 | Linia de fuga specifici minima cm/kV 2,25 3,1
4.4 | Borna de control ale parametrilor de Da DA
izolatie
4.5 | Eforturi maxime admisibile N 1250 3150
4.6 | Dimensiuni de gabarit See the spec.
4.6.1 | lungimea trecerii mm <2390 3906
4.6.2 | lungimea partii imersate(de la flansa de mm 663412 660 with the
fixare) adapter flange
4.7 | Flansa de fixare Adapter flange
4.7.1 | nr de gauri 8 8
4.7.2 | diametrul de gaurd mm 24 23
4.7.3 | diametrul flansei mm 350 350
4.7.4 | diametrul centrelor de gauri mm 300 300
5 | INCERCARI
Incercari de tip conform IEC 60137 si
51 capitolul 5 al ST Da Da
59 Ipcergarl individuale conform IEC 60137 Da Da
si capitolul 5 al ST
Each unit will be
A tine tested
Incercari de tip si individuale vor fi routine teste
N . acc. to IEC 60137-
5.3 | efectuate in laboratoare certificate Da

conform ISO/IEC 17025

2017 in the HSP
lab accredited by

DAKKS.
6 | CONDITII DE ASIGURARE A CALITATII SI PROTECTIA MEDIULUI
Conditii de asigurare a calitatii protectiei
mediului sanatatii si securitatii iIn munca
6.1 | conform ISO 9001, 1SO 14001, OHSAS Da Da
18001 si standardelor de calitate, mediu,
si sandtate in munca asociate lor
7 | CONDITII DE FIABILITATE
7.1 | Durata minima de viata garantata ani 30 30
7.2 | Disponibilitatea minima % 99,95 99,95
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Technical Data

Rated highes’r voltage for Equipment
Um, (50/60Hz) phase-phase:

Rated phase-to-earth voltage:

Partial discharge level at test valtage:

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

Rated lightning impulse withstand
volfage%BIL): 1.2/50ps

Rated switching impulse withstand
valtage (SIL): 250/2500ps

Rated current:
Max. service current:
(T accomodation length:

Flashever distance:
(reepage distance, min.:
Cantilever test load:
Mounting position:
Ambient temperature:

Temperafure of transformerail:

Test tap - test voltage:
Routine test according to
Mass, approximate:

Dry insulation foam is free of SF6

126.0 kV

73 kV
<k pC
255 kV

550 kV

0 kv

800 A

800 A
300 mm
1138 mm
3906 mm
3150 N
0-9
-60...+50°C

max.100°C
max. daily mean 90 °C

2KV, 50Hz, 12min
IEC 60137-2017
140 kg
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Remarks:
- RIP (resin impregnated paper)

- Draw lead bolt, E-Cu, cable cross section 450mm?
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( DAKKS

Deutsche
Akkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH

Entrusted according to Section 8 subsection 1 AkkStelleG in connection with Section 1
subsection 1 AkkStelleGBV
Signatory to the Multilateral Agreements of EA, ILAC and IAF for Mutual Recognition

Accreditation

The Deutsche Akkreditierungsstelle GmbH attests that the testing laboratory

HSP Hochspannungsgerdte GmbH
Hochspannungs-Priiflaboratorium
Camp-Spich-StralRe 18, 53842 Troisdorf

is competent under the terms of DIN EN ISO/IEC 17025:2018 to carry out tests in the following
fields:

High-Voltage Equipment using AC Voltage, DC Voltage, Impulse Voltages
and thermal and mechanical Testings

The accreditation certificate shall only apply in connection with the notice of accreditation of
2020-12-14 with the accreditation number D-PL-19413-01. It comprises the cover sheet, the
reverse side of the cover sheet and the following annex with a total of 03 pages.

Registration number of the certificate: D-PL-19413-01-00

Frankfurt am Main, Dipl.-Ing. (FH) Ralf Egner Translation issued:
2020-12-14 Head of Division 2021-04-07 H

of Divisio

The certificate together with the annex reflects the status as indicated by the date of issue.
The current status of any given scope of accreditation may be found respectively in the database of accredited bodies of Deutsche
Akkreditierungsstelle GmbH https://www.dakks.de/en/content/accredited-bodies-dakks.

This document is a translation. The definitive version is the original German accreditation certificate.

See notes overleaf



Deutsche Akkreditierungsstelle GmbH

Standort Berlin Standort Frankfurt am Main Standort Braunschweig
Spittelmarkt 10 Europa-Allee 52 Bundesallee 100
10117 Berlin 60327 Frankfurt am Main 38116 Braunschweig

The publication of extracts of the accreditation certificate is subject to the prior written approval
by Deutsche Akkreditierungsstelle GmbH (DAkkS). Exempted is the unchanged form of separate
disseminations of the cover sheet by the conformity assessment body mentioned overleaf.

No impression shall be made that the accreditation also extends to fields beyond the scope of
accreditation attested by DAKKS.

The accreditation was granted pursuant to the Act on the Accreditation Body (AkkStelleG) and

the Regulation (EC) No 765/2008 of the European Parliament and of the Council setting out the
requirements for accreditation and market surveillance relating to the marketing of products.

DAKKS is a signatory to the Multilateral Agreements for Mutual Recognition of the European co-
operation for Accreditation (EA), International Accreditation Forum (IAF) and International Laboratory
Accreditation Co-operation (ILAC). The signatories to these agreements recognise each other’s
accreditations.

The up-to-date state of membership can be retrieved from the following websites:
EA: www.european-accreditation.org

ILAC: www.ilac.org

IAF: —www.iaf.nu



( DAKKS

Deutsche
Akkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH

Annex to the Accreditation Certificate D-PL-19413-01-00
according to DIN EN ISO/IEC 17025:2018

Valid from: 2020-12-14
Date of issue: 2021-04-07

Holder of certificate:

HSP Hochspannungsgerdte GmbH
Hochspannungs-Priiflaboratorium
Camp-Spich-StraBe 18, 53842 Troisdorf

Tests in the fields:

High-Voltage Equipment using AC Voltage, DC Voltage, Impulse Voltages
and thermal and mechanical testings

The testing laboratory is permitted, without being required to inform and obtain prior approval
from DAKKS, to use standards or equivalent testing methods listed here with different issue dates.
The testing laboratory maintains a current list of all testing methods within the flexible scope of
accreditation.

Test area Standard / in house Title of standard or in house procedure Test area /
procedure / Version (deviations / modifications of standard) reductions
Electrical IEC 60137:2017 Insulated bushings for alternating voltages  |All tests except
engineering  |EN 60137:2008 above 1000 V artificial pollution
thermal short-time
and seismic
tests

The management system requirements of DIN EN ISO/IEC 17025 are written in the language relevant to the operations of
testing laboratories. Laboratories that conform to the requirements of this standard, operate generally in accordance with the
principles of DIN EN 1SO 9001.

The certificate together with the annex reflects the status as indicated by the date of issue.

The current status of any given scope of accreditation may be found respectively in the database of accredited bodies of
Deutsche Akkreditierungsstelle GmbH https://www.dakks.de/en/content/accredited-bodies-dakks.

Page 1of 3

This document is a translation. The definitive version is the original German annex to the accreditation certificate.



( DAKKS

Annex to the accreditation certificate D-PL-19413-01-00

Deutsche
Akkreditierungsstelle

Test area Standard / in house Title of standard or in house procedure Test area /
procedure / Version (deviations / modifications of standard) reductions
Electrical DIN EN 60137:2009  |Insulated bushings for alternating voltages |All tests except
engineering above 1000 V artificial pollution
thermal short-time
and seismic
tests
Electrical IEC 60137:2017 Insulated bushings for alternating voltages |[All tests except
engineering above 1000 V artificial pollution
thermal short-time
and seismic
tests
Electrical DIN EN 60137:2018  [Insulated bushings for alternating voltages |All tests except
engineering above 1000 V (IEC 60137:2017); German artificial pollution
issue EN 60137:2017 thermal short-time
and seismic
tests
Electrical IEC 62199:2004 Bushings for d.c. application
engineering |EN 62199:2004
Electrical DIN EN 62199:2004 Bushings for d.c. application (IEC
engineering 62199:2004); German issue EN 62199:2004
Electrical IEC/IEEE 65700-19-03 |Bushings for d.c. application All tests except
engineering  |Edition 1.0 2014-07 artificial pollution
tests
Electrical IEEE C57.19.00:2004 |Requirements and test procedures for
engineering outdoor apparatus bushings
Electrical IEEE C57.19.01:2000 (Standard performance characteristics and
engineering dimensions for outdoor apparatus bushings
Electrical IEEE C57.19.03:1996 |IEEE Standard requirements, terminology
engineering and test code for bushings for dc
applications
Electrical IEC 60060-1:2010 High voltage test techniques. Part 1: General |U: 1800 kV AC
engineering EN 60060-1:2010 definitions and test requirements LI: £ 3500 kV
SI: + 2500 kV
U: £ 2200 kV DC
lac/dc: 10 kA
Electrical DIN EN 60060-1:2011 |[High voltage test techniques. Part 1: General [U: 1800 kV AC
engineering definitions and test requirements (IEC LI: £ 3500 kV
60060-1:2010); German isssue EN 60060- SI: £ 2500 kV
1:2010 U: £ 2200 kv DC
lac/dc: 10 kA
Valid from: 2020-12-14
Date of issue: 2021-04-07 Page 2 of 3

- Translation -




( DAKKS

Annex to the accreditation certificate D-PL-19413-01-00

Deutsche
Akkreditierungsstelle

Test area Standard / in house Title of standard or in house procedure Test area /
procedure / Version (deviations / modifications of standard) reductions
Electrical IEC 60270:2000 High-voltage test techniques — Partial
engineering |EN 60270:2000 discharge measurement
Electrical DIN EN 60270:2000 High-voltage test techniques — Partial
engineering discharge measurement
Electrical DIN EN 60270:2016 High-voltage test techniques — Partial
engineering discharge measurement (IEC 60270:2000 +
Cor.:2001 + A1:2015); German issue EN
60270:2001 + A1:2016
Electrical IEC 60270 Ed 3.1 High-voltage test techniques - Partial
engineering |2015-11 discharge measurements
(IEC 60270:2000 + Cor.:2001 + A1:2015)
Electrical IEC 60437:1997 Radio interference test on high-voltage
engineering EN 60437:1997 insulators
Electrical DIN EN 60437:1997 Radio interference test on high-voltage
engineering insulators (IEC 60437:1997); German issue
EN 60437:1997
Abbreviations used:
DIN German Institute for Standardization e. V. (Deutsches Institut fir Normung e.V.)
NDS  In house method of the CAB
Valid from: 2020-12-14
Date of issue: 2021-04-07 Page 3 of 3

- Translation -
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02.06.2022

Erkldrung zu REACH
Declaration on REACH

Produkt: RIP/RIS Durchfihrungen fur alle Anwendungen
Product: RIP/RIS bushings for all applications

Als Lieferant von Erzeugnissen mussen wir Sie gemaf Artikel 33 der Verordnung (EG) Nr. 1907/2006
Uber Stoffe der Kandidatenliste informieren, sofern diese in einzelnen Erzeugnissen unserer Produkte
zu >0,1 Massenprozent enthalten sind.

In allen oben genannten Produkten und den darin verbauten Erzeugnissen sind nach unserem heutigen
Kenntnisstand ein oder mehrere Erzeugnisse, die die folgende Substanz der Kandidatenliste in einer
Konzentration von mehr als 0,1 Massenprozent enthalten:

Blei (CAS-Nr. 7439-92-1)

Aufgrund der derzeit vorliegenden Informationen besteht kein Risiko, dass dieser Stoff unter normalen
Verwendungs- und Entsorgungsbedingungen freigesetzt werden kann.

Unsere oben genannten Produkte fallen aufgrund ihres Spannungsbereiches nicht in den
Geltungsbereich der RoHS-Richtlinie.

As supplier of articles according to Regulation (EC) No 1907/2006 we must provide you with information
about substances on the Candidate List, if the respective articles contain more than 0.1 % weight by
weight of the substances concerned.

To our contemporary knowledge, one or several articles included in the above-mentioned products
contain the following substances of the Candidate List in a concentration of more than 0.1 % weight:

Lead (Cas No. 7439-92-1)

Based on the information currently available, we assume that this substance do not pose any risk if the
products and the included articles are used as intended (including disposal)

The above mentioned products do not fall in the scope of the RoHS Directive due to their voltage range.

HSP Hochspannungsgerate GmbH

P , . ;
" Matthias Baca = Dr. Martin Berg
Geschaftsfuhrer / CEO PREP

Aktuelle Kandidatenliste der ECHA: http://echa.europa.eu/web/guest/candidate-list-table
Latest Candidate List of the ECHA': http.//echa.europa.eu/web/guest/candidate-list-table

hspkoeln.de
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THE INTERNATIONAL CERTIFICATION NETWORK

CERTIFICATE

DQS has issued an IQNet recognized certificate that the organization

HSP Hochspannungsgerate GmbH

Camp-Spich-StralRe 18-20
53842 Troisdorf
Germany

has implemented and maintains an Environmental Management System.

for the following scope:
Design, production and sales of high voltage bushings, capacitors and measuring systems

which fulfills the requirements of the following standard:

ISO 14001 : 2015

Issued on: 2020-11-18
Expires on: 2023-11-17

This attestation is directly linked to the IQNet Partner’s original certificate and
shall not be used as a stand-alone document.

Registration number: DE-000135 UM15

g%. W
xHk ¥ Alex Stoichitoiu ichael Drechsel

e President of IQNet Managing Director of
T e DQS Holding GmbH

IQNet Partners*:

AENOR Spain AFNOR Certification France APCER Portugal CCC Cyprus CISQ ltaly
CQC China CQM China CQS Czech Republic Cro Cert Croatia DQS Holding GmbH Germany EAGLE Certification Group USA
FCAV Brazil FONDONORMA Venezuela ICONTEC Colombia Inspecta Sertifiointi Oy Finland INTECO Costa Rica
IRAM Argentina JQA Japan KFQ Korea MIRTEC Greece MSZT Hungary Nemko AS Norway NSAI Ireland
NYCE-SIGE México PCBC Poland Quality Austria Austria RR Russia Sl Israel SIQ Slovenia
SIRIM QAS International Malaysia SQS Switzerland SRAC Romania TEST St Petersburg Russia TSE Turkey YUQS Serbia

* The list of IQNet partners is valid at the time of issue of this certificate. Updated information is available under www.ignet-certification.com
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THE INTERNATIONAL CERTIFICATION NETWORK

CERTIFICATE

DQS has issued an IQNet recognized certificate that the organization

HSP Hochspannungsgerate GmbH

Camp-Spich-StralRe 18-20
53842 Troisdorf
Germany

has implemented and maintains an
Occupational Health and Safety Management System.

for the following scope:
Design, production and sales of high voltage bushings, capacitors and measuring systems

which fulfills the requirements of the following standard:

ISO 45001 : 2018

Issued on: 2020-11-18
Expires on: 2023-11-17

This attestation is directly linked to the IQNet Partner’s original certificate and
shall not be used as a stand-alone document.

Registration number: DE-000135 OHS18

g%. W
xHk ¥ Alex Stoichitoiu ichael Drechsel

e President of IQNet Managing Director of
T e DQS Holding GmbH

IQNet Partners*:

AENOR Spain AFNOR Certification France APCER Portugal CCC Cyprus CISQ ltaly
CQC China CQM China CQS Czech Republic Cro Cert Croatia DQS Holding GmbH Germany EAGLE Certification Group USA
FCAV Brazil FONDONORMA Venezuela ICONTEC Colombia Inspecta Sertifiointi Oy Finland INTECO Costa Rica
IRAM Argentina JQA Japan KFQ Korea MIRTEC Greece MSZT Hungary Nemko AS Norway NSAI Ireland
NYCE-SIGE México PCBC Poland Quality Austria Austria RR Russia Sl Israel SIQ Slovenia
SIRIM QAS International Malaysia SQS Switzerland SRAC Romania TEST St Petersburg Russia TSE Turkey YUQS Serbia

* The list of IQNet partners is valid at the time of issue of this certificate. Updated information is available under www.ignet-certification.com
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THE INTERNATIONAL CERTIFICATION NETWORK

CERTIFICATE

DQS has issued an IQNet recognized certificate that the organization

HSP Hochspannungsgerate GmbH

Camp-Spich-StralRe 18-20
53842 Troisdorf
Germany

has implemented and maintains a Quality Management System.

for the following scope:
Design, production and sales of high voltage bushings, capacitors and measuring systems

which fulfills the requirements of the following standard:

ISO 9001 : 2015

Issued on: 2020-11-18
Expires on: 2023-11-17

This attestation is directly linked to the IQNet Partner’s original certificate and
shall not be used as a stand-alone document.

Registration number: DE-000135 QM15

g%. W
xHk ¥ Alex Stoichitoiu ichael Drechsel

e President of IQNet Managing Director of
T e DQS Holding GmbH

IQNet Partners*:

AENOR Spain AFNOR Certification France APCER Portugal CCC Cyprus CISQ ltaly
CQC China CQM China CQS Czech Republic Cro Cert Croatia DQS Holding GmbH Germany EAGLE Certification Group USA
FCAV Brazil FONDONORMA Venezuela ICONTEC Colombia Inspecta Sertifiointi Oy Finland INTECO Costa Rica
IRAM Argentina JQA Japan KFQ Korea MIRTEC Greece MSZT Hungary Nemko AS Norway NSAI Ireland
NYCE-SIGE México PCBC Poland Quality Austria Austria RR Russia Sl Israel SIQ Slovenia
SIRIM QAS International Malaysia SQS Switzerland SRAC Romania TEST St Petersburg Russia TSE Turkey YUQS Serbia

* The list of IQNet partners is valid at the time of issue of this certificate. Updated information is available under www.ignet-certification.com



http://www.iqnet-certification.com

s Building
: IQNET trust
- together.

Certificate

DQS Holding has issued an IQNET recognized certificate that the organization:

HSP Hochspannungsgerate GmbH
Camp-Spich-StraBe 18-20
DE-53842 Troisdorf Germany

has implemented and maintains an
Energy Management System

for the following scope:
Design, production and sales of high voltage bushings, capacitors and measuring systems

which fulfils the requirements of the following Standard:

ISO 50001:2018
Issued on: 2022-12-01
Expires on: 2025-11-30

Registration Number: DE-000135 EMSt18

{ — ,-&
o S
Alex Stoichitoiu Pedro Alves
President of IQNet Managing Director of IQNet

This annex is only valid in connection with the original certificate number mentioned above.

IGNET Members™:

AENOR Spain AFNOR Certification France APCER Portugal CCC Cyprus CISQ Italy CQC China CQM China CQS Czech Republic
Cro Cert Croatia DQS Holding GmbH Germany EAGLE Certification Group USA FCAV Brazii. FONDONORMA Venezuela ICONTEC
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STARIP®+
24-245 kV

STARIP®+ Dimensions Drawing

Rated highest voltage for Equipment Um, 50/60Hz -

Partial discharge level at test voltage

Power-frequency withstand voltage 50Hz, 1.2min, dry _-

Rated lightning impulse withstand voltage (BIL): 1.2/50 ps

Rated switching impulse withstand voltage (SIL): 250/2500 ps _-

Maximum service current draw lead bolt: Imax/450 mm?2

Maximum service current with removable conductor: Imax _-

Maximum service current with solid conductor: Imax

Creepage distance: minimum

Pioneering
high voltage

Voltage range
24| 36 | 52 | 72,5 123 | 145 | 170 | 245
below background noice level of 2pC
55| 77 | 105 ] 155 | 255 | 305 | 355 | 505
125 | 170 | 250 | 325 | 550 | 650 | 750 | 1050
-0 -1 -1 - 1850
800| 800 | 800 | 800 | 800 | 800 | 800 | 800
1600 | 1600 | 1600 | 1600 | 1600 | 1600 | 1250 | 1250
2500 | 2500 | 2000 | 2000 | 2000 | 2000 | 2000 | 1600
380 | 380 | 661 | 661 | 1138 | 1301 | 1451 | 2770
1120 | 1120 | 2250 | 2250 | 3900 | 4500 | 5270 | 9300

46.7 | 311 ] 433 | 310 | 317 | 31.0 | 31.0 | 380

Creepage distance: referred tu Um mm/kv -
Dimensions for oil-sided end
Length at CT=0 mm L1

175 | 195 | 230 | 270 | 350 | 400 | 440 | 620

570 | 650 | 700 | 740 |

Length at CT=300 mm
Length at CT=500 mm mm L1

770 | 850 | 900 | 940 | 1120

675 | 695 | 730 |

Length of porcelain or composite insulator

Top terminal draw lead bolt mm d1xl1

Bottom terminal draw lead bolt d2xl2

Bottom terminal removable conductor

Top terminal removable conductor bolt d1xl1

948 | 1425 | 1588 | 1738 | 3117
@30x90
@30x125

@38x150

Connecting dimensions for solid conductor

Length of porcelain or composite insulator mm L3 640 | 640 | 921 | 921 | 1398 | 1561 | 1711 | 3085
Top terminal @ 45x 125
Bottom terminal mm d5x15 @ 45x125
Outside diameter of core mm D1 100 | 100 | 100 | 100 | 130 | 130 | 143 |182/130

Outside diameter of flange

Diameter of bolt circle _- 185

Number of holes

Hole diameter

Dimension Drawing

draw lead/removable conductor

225 | 225 | 225 | 225 | 290 | 290 | 335 | 335

185 | 185 | 185 | 250 | 250 | 290 | 290

solid conductor

The dimensions are based on the silicone series; the bushing is also available in a porcelain version.
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1 Documentation notes

The following describes how the text is presented and to whom the instruction applies.

1.1 How the text is displayed in this document

1.1.1  Descriptions

Descriptions are normal running text.

1.1.2 Instructions

| 2 Instruction
> Sub-instruction
— Reaction of product to instruction

1.1.3 Cross-references

Chap. XX on Page YY Reference to a different chapter
1.1.4 Lists

° Bullet point, 1st. level

o Bullet point, 2nd. level

[ Bullet point, 1st. level for instructions

Range STARIP®+ 5/53
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1.1.5 Additional applicable documents

» Please observe:
m All instruction manuals included with the product
m The associated bushing specification
m The transformer manual (not part of HSP scope of supply)

1.2 Storage of documents

This documentation and all its associated applicable documents must be stored in the vicinity
of the product and be accessible to the personnel.

1.3 Validity of instructions

These instructions apply exclusively to the type range STARIP®+.

1.4 Target groups
These instructions are directed to expert operatives:

e Integrator of the bushing
e Installation and maintenance personnel

Range STARIP®+ 6/53
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2 Safety

The following safety information applies for the entire instructions.

21 Classification of the handling-relevant warning instructions

A DANGER

This warning instruction indicates a dangerous situation, which will inevitably lead to a
severe or fatal accident if it is disregarded.
» Handling instruction for danger defense

This warning instruction indicates a dangerous situation, which may lead to a severe or
fatal accident if it is disregarded.
» Handling instruction for danger defense

/A\ CAUTION

This warning instruction indicates a dangerous situation, which may lead to slight or
medium-severity accident if it is disregarded.
» Handling instruction for danger defense

This warning instruction indicates a dangerous situation, which may result in material
damage if it is disregarded.
» Handling instruction for danger defense

@ Information and tips

2.2 Intended use

In the event of non-intended use, dangers to life and limb and damage to the product and
other assets could be created.

The transformer bushings in the range STARIP®+ are high-voltage bushings for the
integration in transformers and for use as outdoor bushings.

Range STARIP®+ 7/53
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Intended use includes:

e observance of all product instructions and instructions concerning the components of the
installation

e operation of the product without changes to the product
e operation of the product within the specified operational limits (see bushing specification)
e compliance with all inspection and maintenance conditions

Any use other than those described in the existing instructions, or use that extends beyond
those described here, is considered to be on-intended.

The manufacturer is not liable for damage resulting from non-intended use. The
manufacturer’s warranty becomes void in the event of non-intended use. The operator
bears the risk exclusively.

23 General safety instructions
There are dangers associated with the bushings.
» Observe all the regulations that apply to the following areas:
m Electrical voltages
m Moving machines
m Heavy weights
m Moving masses
m Injury caused by slipping, tripping, and falling down

» Observe all the relevant local regulations and legal stipulations.
» Observe the local hazardous material instructions.
» Observe the operating instructions.

2.3.1 Danger to life from electrocution
There is a danger of electrocution when working on the bushing.
» Observe the five safety rules before working on the bushing:
m Disconnect
m Secure against switching on again
m Establish freedom from voltage
m Ground and short-circuit
m Cover or cordon off adjacent live parts

Range STARIP®+ 8/53
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2.3.2 Crush and impact danger from suspended loads

There are injury dangers from suspended loads (lifted bushings etc.).

» Be aware of uncontrolled movements of the loads with lifted bushings.
» Never work under a suspended bushing.

24 Obligations of the integrator/operator
The integrator/operator has the following supervisory obligations:
e Supplementation of general safety information with local regulations
e Provision of first aid kit, fire extinguisher
e Ensure that only qualified personnel work on the product
e Ensure that the personnel are trained in first aid
e Provision of appropriate personal protection equipment
e Make sure that all safety devices are always present and are operating
e Regular training of the personnel in the following subjects:
o Observance and use of all instruction documents
o Intended use of the product
o Knowledge of all safety devices and safety signs at the operating location
o Observance of the legal regulations
o Observance of the operating instructions

2.4.1 Action in the event of fire
» Report the fire:

m Call the local emergency phone number

» Move to a safe area:

Take any endangered persons with you
m Close doors

m Follow the marked escape route

m Wait for instructions

» Try to extinguish the fire.

m Use the fire extinguisher

Range STARIP®+
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2.4.2 Action in the event of an accident

» Report the accident:

m Call the local emergency phone number

» Employ first aid:
m Secure the site of the accident
m Provide care for the injured persons
m Observe the instruction manuals

» Take any other measures:

m Direct the ambulance or fire brigade
m Remove rubberneckers

25 Qualification of the personnel

All work on the product requires expert technical knowledge. In order to ensure operational
safety, only expert operatives or a technically trained person is allowed to work on the
product.

The personnel must be able to evaluate the tasks allocated to him, to recognize possible
dangers, and to take the appropriate safety measures.

The integrator/operator must ensure the qualification of the personnel.

2.6 Personal protection equipment

The integrator/operator is responsible for the provision of appropriate personal protection
equipment.

HSP recommends:

Protective clothing

Hearing protection

Range STARIP®+ 10/53
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Head protection (safety helmet)

Eye protection (safety goggles, possibly close-fitting)

Hand protection (for protection from mechanical and chemical
dangers)

Foot protection (safety shoes)

For additional
special local dangers

Additional appropriate protection equipment

Range STARIP®+
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3 Structure

The chapter describes the structure and design of the bushing.

3.1 General structure

Fig. 1: Structure of the bushing

Item Part Item Part

1 Connection terminal outdoor side 4 Flange

2 Head 5 Insulating body

3 Isolator 6 Connection transformer side

Range STARIP®+ 12/53
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3.1.1  Version with draw lead bolt or detachable conductor bolt

Fig. 2: Version with draw lead bolt or detachable conductor bolt

3.1.2 Version with undetachable conductor bolt

Fig. 3: Version with undetachable conductor bolt

Range STARIP®+ 13/53
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3.2 Design
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Fig. 4: Bushing design (example)
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Item Part

1 Hexagon screw 10 Transformer vent (not shown — on the
back of the flange armature)

2 Air release screw 11 Insulating body

3 Porcelain insulator 12 Central tube (draw lead or detachable
conductor bolt)

4 Flange armatures 13 Aluminum foil

5 Test tap 14 Polyurethane-elastomer

6 Sling points 15 Head armature

7 Grounding screw 16 Clamping piece

8 Lift-off screws 17 Seals

9 Screened mouth end

The main insulation of the RIP-transformer bushing is an insulating body (11).

Insulating body
The insulating body consists of a special paper and grading layers:
e The special paper is impregnated with epoxy resin under a vacuum.

e The grading layers are coaxially placed aluminum foils (13) which effect even voltage
distribution on the insulating body.

Bushings with undetachable conductor bolts do not have a central tube (12).

Porcelain insulator
The insulating body is incorporated in a porcelain insulator (3).

The porcelain insulator consists of a porcelain body with rigidly puttied head and foot flange.

Elastomer-connection

The gap between the insulating body and the porcelain insulator is filled with a foamed
polyurethane elastomer (14). The elastomer rigidly connects the components together. The
components can no longer be separated without destroying them.

Bushing flange

The bushing flange is fitted with:
e Atesttap (5)

e Sling points (6)

e Grounding screw (7)

o Lift-off screws (8)

Range STARIP®+ 15/53
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e Transformer vent (10)

Bushing head
The clamping piece (16) is screwed to the head armature of the porcelain insulator.

Seals (17) are arranged in defined chambers in the interface between the pin and the
clamping piece.

Air release screw

The air release screw (2) for venting of the central tube is located at the side on the clamping
piece (16).

Undetachable conductor bolt
With an undetachable conductor bolt, there is no clamping piece, but rather a disk as the:

e corrosion protection between the copper bolt and the aluminum armature
e Cover for the bolt sealing underneath

Pulling through the bolt

Draw lead bolts / detachable conductor bolts have a threaded bore with a hexagon screw (1)
on the front for pulling through the bolt using a pulling wire or pulling rod.

Electrode

Depending on the scope of supply, a detachable insulated shield electrode is provided on the
transformer side of the bushing using a bayonet lock.

Range STARIP®+ 16/53
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4 Technical data

Standard values are stated in the technical data.

» Always observe the bushing specification applicable to the bushing for the product-specific

values.

4.1 General operating conditions

Classification (STARIP®+)

STA Standard

RIP Resin impregnated paper

+ New product generation

Ambient temperature
(in accordance with
IEC 60137)

Outdoor side: -30 ... +40°C

Transformer side: Daily mean value +90°C, maximum
value 100°C

Operation height

< 1000 m above sea-level

Rain level and humidity

In accordance with IEC 60060 - |

Pollution class

In accordance with the specific creepage distance (31 mm/kV,
as per IEC 60815)

Immersion medium

Appropriate transformer oil

QOil level below bushing
flange

<15 mm

Oil pressure

Max. 200 kPa over-pressure

Possibility to evacuate
(transformer tank)

No limitation on height and duration

Corrosion protection

All armatures and fixing material made from corrosion-
resistant materials

Marking

On name plate, as per IEC 60137

Standard packaging

In heat-resistant wooden crate (or equivalent material).
Carried in bearing shells.

Sealed in film with addition of dessicant.

Range STARIP®+
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4.2 Mechanical stress

Test bending load

Standard, in accordance with IEC 60137, Table 1, Class I

Operating load

50 % of test bending load

Range STARIP®+
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5 Installation

The chapter covers the preparation, execution and post-treatment of the installation.

NOTICE

Material damage caused by mechanical stress

The bushing can suffer damage (particularly to the porcelain or silicone insulators) from

mechanical stresses.

» When installing, make sure that the bushing is not exposed to mechanical stresses
(particularly to porcelain or silicone insulators).

51 Preparing the bushing

» Open the wooden crate.
» Check the film on the bushing for damage.

NOTICE

Material damage caused by knives

The bushing can suffer damage when unpacking with a knife.
» Always unpack the bushing using a safety knife (with a concealed blade).

» Open the film.
» If present, remove the plastic bag with the loose parts from the bushing.

Range STARIP®+ 19/53



Pioneering
high voltage.

5.1.1 Checking the scope of supply

Fig. 5: Packaging (example illustration)

» Check the scope of supply for completeness and damage, using the:
m Delivery note
m Bushing specification
m Packing note (if present)

» Check whether the bushing was delivered in proper packaging:

In a wooden crate

Carried in bearing shells
Sealed in film with addition of dessicant

For larger bushings: Flange supported with wooden cross beams

» If a data logger is included in the scope of supply, then provide the HSP data of the data
logger.

Range STARIP®+ 20/53
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5.1.2 Checking the condition of the bushing

Material damage from moisture on the insulating body

Moisture on the insulating body damages the bushing and endangers operation.
» Always check the bushing for moisture on the insulating body before installing.

Fig. 6: Condition of the bushing

Item Status Item Status

1 Good (dry surface) 2 Bad (moisture on the surface)

» Check the condition of the bushing visually for moisture and damage.
» In the event of clear humidity traces or damage, contact HSP.

5.1.3 Slinging the bushing

If the bushing needs to be prepared specially (e. g. with a draw lead bolt or detachable
conductor bolt, or if an electrode needs to be installed), the bushing must be put down on
bearing supports for preparation.

Range STARIP®+ 21/53
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Material damage by putting the bushing down incorrectly

If the bushing is put down with one end on the floor, then invisible cracks may be created
by impacts.
» Never put the bushing down on the floor.

» Sling the bushing with one of the possible slinging variants:

Lifting versions Short explanation

Two lifting devices (e. g. cranes) One lifting device is fixed to the flange on

(The recommended variant) the bushing.

The other lifting device is fixed to the head
on the bushing.

One lifting device (e. g. crane) The lifting device is fixed both on the flange

(If only one lifting device is available) and on the head of the bushing.

One lifting device (e. g. crane) + The lifting device is fixed to the head on the
mechanic bushing.

(Applies only to small bushings having a The mechanic guides the bushing at the
weight < 50 kg) flange.

» Lift the bushing.

5.1.3.1 Two lifting devices (crane etc.)

Prerequisite: The lifting devices permit any inclined position required for installation.

Range STARIP®+ 22/53
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Fig. 7: Lifting with two lifting devices (example illustration)

Threaded bores for removable ring screws are provided at the outdoor side end (either in the
connecting bolt or in the head flange).

Sling points are cast into the flange, but they may be provided as ring screws for threaded
bores (ring screws included in scope of supply).

» With ring screws as the sling points on the flange:

> Remove the plastic covers from the threaded bores on the ring screws.
> Screw the ring screws into the threaded bores.

» Attach the lifting accessories of the lifting devices to the sling points on the flange and the
head.

Range STARIP®+ 23/53
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5.1.3.2 One lifting device (crane etc.)

» Attach lifting accessories from crane shackle to flange.

» Suspend a pulley to the same shackle.

» Guide the lifting accessories on the pulley to the bushing head.

» Tighten the pulley until the length of both lifting accessories is such that the crane shackle
is positioned above the center of gravity of the bushing.

5.1.3.3 One lifting device (crane etc.) + mechanic

Small bushings (weight < 50 kg) must only be lifted using one lifting device and supported by
a mechanic.

» Guide the lifting accessories from the crane shackle to the bushing head.
» Hold the bushing at the flange with your hand.

5.1.4 Putting the bushing down

Material damage by putting the bushing down for long periods

If the bushing is exposed to bad weather (such as rainfall), the surface will take up
moisture, which will impair operating performance.
» Put the bushing down outdoors only for short periods and when the weather is dry.

Material damage by putting the bushing down incorrectly

If the bushing is put down with one end on the floor, then invisible cracks may be created
by impacts.
» Never put the bushing down on the floor.

» Put the bushing down properly on bearing supports (supported at the same points as in
the crate).

Range STARIP®+ 24/53
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5.1.5 Component overview (draw lead bolt / detachable conductor bolt)

Fig. 8: Detachable parts of the bushing head

Item Part Item Part

1 Draw lead bolt / detachable conductor |5 Locking screw
bolt

2 Clamping screw 6 Washer

3 Fixing screws 7 O-rings

4 Clamping piece
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5.1.6 Removing the draw lead bolt / detachable conductor bolt

The bushing is delivered either with the draw lead bolt / detachable conductor bolt still
installed or with it already removed (in the crate lying next to the bushing).

If the bushing has an installed draw lead bolt / detachable conductor bolt, the draw lead bolt /
detachable conductor bolt can be removed.

Fig. 9: Removing the draw lead bolt / detachable conductor bolt (1)

Item Part Item Part

1 Clamping screw 2 Locking screw

» Release the locking screw (2) and the clamping screw (1).

Range STARIP®+ 26/53
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Fig. 10: Removing the draw lead bolt / detachable conductor bolt (2)

Item Part Part
1 Draw lead bolt / detachable conductor
bolt

» Drive the draw lead bolt / detachable conductor bolt (1) into the bushing using light blows
with a rubber hammer.

— The friction in the seal is overcome by the blows.

» Push out the draw lead bolt / detachable conductor bolt out of the bushing towards the
bushing flange.
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5.1.7 Mounting the electrode on the transformer side (option)

As an option, the bushing can have an electrode (see bushing specification).

If there is an electrode provided on the bushing, it must be mounted on the electrode holder.

Fig. 11: Structure of an electrode holder (here as an example with agile inner disk)

Item Part Item Part

1 Opening to push through the electrode |4 Opening for insertion with inclination
2 Fastening slit 5 Outer disc

3 Brass pins 6 Inner disc

Three brass pins (3) are let into the electrode.

In order to install the electrode, it is guided into the relevant openings (4) in the outer disc (5),
together with its three pins, until the pins are in contact with the inner disc (6). The two discs
are then pushed apart by turning to the right.
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If you continue to turn, the pins engage in the fastening slits.

» To simplify mounting of the current connections, slide the electrode over the two discs on
the electrode holder through the relevant apertures before putting in place.
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5.1.7.1 Mounting the electrode

Broken electrode pins

If too much force is exerted during mounting, the pins on the electrode may break off.
» Always mount the electrode carefully, never use excessive force.

» Place the electrode opposite the electrode holder so that the pins are located opposite the
openings in the disc.

The openings in the disc on the electrode holder are arranged asymmetrically in
order to prevent incorrect mounting of the electrode.

» Turn the electrode until it can be mounted.
» Guide the electrode into the electrode holder.
» Engage the electrode with a sharp rotation to the right.

5.1.8 Cleaning the bushing
» Clean the bottom end of the bushing with ethyl acetate.

5.2 Mounting the bushing on the transformer

» Observe the transformer manual for mounting the bushing on the transformer (including
sealing the bushing and tightening the fixing screws).

5.2.1 Slinging the bushing for installation

» If the bushing is resting on the bearing supports and is no longer slung, then sling it again
(Chap. 5.1.3 on page 21).

5.2.2 Putting the bushing at an inclination
» Lift the bushing.

Range STARIP®+ 30/53



Pioneering
high voltage.

Danger of injury caused by prohibited inclined tensile force

In the event of exceeding the permitted angle for the inclined tensile force, screwed sling

points can be ripped off the bushing and persons may suffer injury.

» Select the lengths of the two lifting accessories so that the permitted inclined tensile
force is not exceeded (60° out of alignment of the lifting eye).

» Place the bushing in the inclined position necessary for installation.
» Continue to work in ...

Option

1/2: Bushing with draw lead bolt / ... Chap. 5.2.3 on page 31
detachable conductor bolt

2/2: Bushing with undetachable ... Chap. 5.2.7 on page 34

conductor bolt

5.2.3 Connecting draw lead bolt / detachable conductor bolt to the transformer connection
(option 1)

NOTICE

Material damage from a uninsulated draw lead

An uninsulated draw lead can create stray currents in a draw lead bolt. Stray currents can
generate gases when discharging and can destroy the bushing.

An insulation (such as cloth-binding) prevents stray currents between the transformer
connection and the central tube.

» With a draw lead bolt: Insulate an uninsulated draw lead.

The detachable conductor bolt has spacers made of plastic that ensure the
insulation of the bolt by equal spacing to the central tube.

» If not already present, drill a hole in the end (at a diameter appropriate to the transformer
connection) of the draw lead bolt / detachable conductor bolt.

» Slide the end of the transformer connection in the hole on the draw lead bolt / detachable
conductor bolt.

» Connect the transformer connection to the draw lead bolt / detachable conductor bolt
(crimp, screw, braze or hard solder).
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5.2.4 Mounting the draw lead bolt (option)

Fig. 12: Mounting the draw lead bolt

Item Part Item Part

1 Draw lead bolt 2 Pulling wire/pulling rod

» Lower the bushing slowly onto the transformer.
g NOTICE

Material damage caused by pulling elements being too big
If the pulling elements (pulling wire or pulling rod) are too big, the O-rings may suffer

damage when the draw lead bolt is pulled through.
» Ensure that the pulling elements (including their fixings on the draw lead bolt) have

a diameter less than 30 mm.

Whilst lowering, pull the draw lead bolt (1) up through the central tube with a pulling wire
or a pulling rod until the draw lead bolt protrudes from the bushing head.
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5.2.5 Mounting the detachable conductor bolt (option)

Fig. 13: Mounting the detachable conductor bolt

Item Part Item Part

1 Detachable conductor bolt 2 Suitable lifting equipment

» Screw a pulling rod into the drilled hole on the face side of the detachable conductor bolt.
» Lower the bushing slowly onto the transformer.

» Whilst lowering the detachable conductor bolt slide the detachable conductor bolt into the
bushing with the pulling rod.
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5.2.6 Installing the draw lead bolt / detachable conductor bolt

Fig. 14: Installing the draw lead bolt / detachable conductor bolt

Item Part Item Part

1 Clamping screw 2 Locking screw

» Screw in the locking screw (2) and the clamping screw (1).
» Tighten the locking screw to the stipulated torque value (Chap. 11.1 on page 52).

— The locking screw engages in the first wave-form groove and stops the clamping
piece on the bolt.

» Tighten the clamping screw to the torque engraved on the clamping piece (standard
torques for brass: 18 Nm and for stainless steel: 24 Nm).

— The clamping piece is securely clamped on the bolt.
» Remove the pulling elements from the bolt.
» Close off the end threaded bores in the bolt again with a screw and seal.

5.2.7 Connecting undetachable conductor bolt to the transformer connection (option 2)
Prerequisite: The bushing has an electrode.

» Remove the electrode before connecting the undetachable conductor bolt to the
transformer connection.

5.2.7.1 Removing the electrode

» Turn the electrode to the left with force until the pins no longer engage in the fastening
slits.

» Continue to turn the electrode until the openings in the disc release the electrode.
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5.2.7.2 Pushing the electrode through

To simplify mounting of the current connections, the electrode can be slid over the two discs
on the electrode holder before putting in place.

O®E

Fig. 15: Pushing the electrode through

Item Part

Item Part

1 Pins 2 Cut-outs

» Turn the electrode so that its pins can be directed through the through-openings of both
discs.

» Slide the electrode over the two discs.

» Twist the electrode slightly and place it on the inner disc.

— The electrode is now no longer in the way when mounting the current connections.
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5.2.7.3 Mounting the electrode

Broken electrode pins

If too much force is exerted during mounting, the pins on the electrode may break off.
» Always mount the electrode carefully, never use excessive force.

» Place the electrode opposite the electrode holder so that the pins are located opposite the
openings in the disc.

The openings in the disc on the electrode holder are arranged asymmetrically in
order to prevent incorrect mounting of the electrode.

» Turn the electrode until it can be mounted.
» Guide the electrode into the electrode holder.
» Engage the electrode with a sharp rotation to the right.

5.2.8 Screwing the bushing to the transformer

» To install the bushing (including tightening the fixing screws and sealing the bushing
[sealant not in scope of supply of HSP]):

m Observe the transformer manual.
m Observe the operating standard torques (Chap. 11.1 on page 52).
m With flat gasket seals, ensure appropriate external support.

» Screw the bushing in place.

5.2.9 Grounding the bushing flange
» Ground the bushing flange in one of the following ways:

m Connect the flange to the transformer tank with the help of grounding screws (included
in scope of supply) and grounding bands or grounding cables.

m Connect the flange to the transformer tank using a pointed screw (M12) (to prevent
from torsion and corrosion, the screw needs to closed off using a head nut.).
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53 Post installation tasks

» Carry out the concluding work of the installation.

5.3.1 Releasing the ring screws
Prerequisite: The lifting eyes are ring screws.

» Unscrew the ring screws from the threaded bores.
» Mount the plastic covers on the threaded bores.
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6 Preparation for commissioning

The chapter covers activities and tests before commissioning.

6.1 Filling the transformer

As long as the operating temperature of the bushing is not exceeded, the transformer can be
evacuated for any desired period (if necessary).

» If necessary, evacuate the transformer.
» Fill the transformer with oil.

6.2 Venting the bushing

Material damage caused by air in the bushing

Air in the bushing can endanger operation and can damage the bushing.

» Vent the bushing with the help of air release screws (positions: see bushing
specification).

—

— e/

® ©

Fig. 16: Air release screws

Item Part Item Part
1 Air release screw head 3 Screw for dessicant
2 Air release screw flange
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» In order to remove air bubbles under the bushing flange, open the air release screw
flange (2) so that the air can escape (partial unscrewing of the screw will suffice).

The screw (3) serves to fill the bushing with dessicant. It must never be opened.

» In order to vent the central tube, open the air release screw head (1) (partial unscrewing of
the screw will suffice).

» After venting, tighten all the opened air release screws again.

6.3 Check bushing

» Check the status of the bushing before commissioning.

6.3.1 Visual inspection
» Check the visible parts of the bushing for damage visually.

» Make sure that all screw connections are tightened in accordance with the stipulations
(Chap. 11.1 on page 52).

» Make sure that the removable cap on the test tap is screwed on tightly.

6.3.2 Leak test (visual)
The leak testing of the installed bushing can only be carried out to a limited extent.

Transformer oil is not present at all positions on the bushing. The oil is present at the flange,
it is adequate for vertically-installed bushings, but does not always reach to the head.

» Check whether and where oil is coming out of the bushing.

6.3.3 Electrical testing

@ All bushings are tested in final acceptance tests and are tested suitable for
operation.

The electrical measurements include:

e Bushing capacitance as main capacitance C

e Power factor of main capacitance tan &

The capacity C, between the last grading layer and the flange, and the power
@ factor tan & of C, can be measured. However, they do not facilitate any statement

concerning the main insulation, and simply indicate the status of the test tap area
and will be influenced by ambient influences (scatter capacity).
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@ Appropriate reference data will already be available if a reference measurement
has been carried out during the final acceptance tests.

» Carry out a reference measurement of the bushing on site in order to be able to compare
later measurements (identical measuring conditions) (Chap. 7.2 on page 41).
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7 Maintenance

The chapter describes the activities and tests for maintenance of the bushing.

71 Maintenance schedule

Maintenance work Interval Described in ...
Check bushing electrically After the first 7-10 years of |Chap. 7.2 on page 41
operation

Thereafter according to
the measurement result at
intervals of 3 years or less

Check the temperature usinga | At the discretion of the Chap. 7.3 on page 47
thermal image Operator

7.2 Check bushing electrically

A DANGER

Danger to life from electrocution

There is a danger to life from electrocution during the measurements.

» Make sure that there are no persons in the vicinity of the bushing during the electrical
measurements.

» Carry out the electrical measurements only if you have experience with the measuring
equipment, the measuring layout and the interpretation of the measurement results.

NOTICE

Material damage caused by improperly conducted electrical measurements

The bushing may suffer damage from improperly carried out electrical measurements.

The capacity is influenced by the environment. The power factor tan & is affected by

moisture, the weather etc.

» Carry out the electrical measurements only if you have experience with the measuring
equipment, the measuring layout and the interpretation of the measurement results.

» Test the bushing electrically with suitable measuring equipment and measuring
procedures.
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7.2.1 Measuring equipment

» Use appropriate measuring equipment or contact HSP.

7.2.2 Measuring procedure
The measuring procedure differ by the coupling of the measuring signal:

e With not grounded measurements, the test voltage is applied to the conductor on the
bushing and the measuring signal is taken from the test tap on the bushing.

e The “grounded” measuring procedure is used if the bushing to be measured does not
have a test tap.

The bushings in this range have a test tap.

» Take further details concerning the measuring procedures from the instruction manuals of
the measuring equipment.

7.2.3 Threshold values

There are threshold values for the material RIP (resin impregnated paper) for the deviation of
capacity and the power factor from the reference value.

The effect of the ambient temperature must be taken into account when carrying out the
measurements:
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A(C/Co) [%]

-10 0 10 20 30 40 50 60 70 80 90 100
T, [°C]

Fig. 17: tan & (Ty) and AC/AC, (Ty)

X Ambient temperature Ty of the bushing

Y (left) Power factor tan & depending on the ambient temperature Ty

Y (right) Change of main capacitance AC/AC, depending on the ambient
temperature Ty

If the measured capacity C deviates from the reference capacity Cg after the temperature
correction, the main insulation may have suffered a partial breakdown.

The level of capacity deviation caused by a partial breakdown depends on the grading layers.
The grading layers rises with increasing voltage level and the capacity deviation reaches the
level of measuring accuracy of the capacity measurement.
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Fig. 18: AC/AC, (Uy,)
Axis Meaning
X Voltage U,, of the bushing
Y Change of capacity AC/AC, depending on the voltage U,

» If the capacity deviation indicates partial breakdowns, then:

> Take the bushing out of service.
> Contact HSP.
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724 Testtap

Fig. 19: Test tap

Item Part Item Part

1 Grounding contact 4 Test tap

2 O-ring 5 Insulated bushing with pin
3 Removable cap

The last grading layer of the capacitive grading is directed out using the test tap (4) (insulated
bushing (5)).

The removable cap (3) has an o-ring seal (2) to ensure that the inner space of the test tap
remains free from humidity.

In operation, the screwed-on removable cap grounds the pin with the help of a grounding
contact (1).

» Connect the measuring lead to the pin.
» Carry out the measurements.

NOTICE

Material damage from missing removable cap

The test tap is not self-grounding. If the bushing is operated with an open test tap, then
the insulated bushing in the test tap will be destroyed followed by inner fault of the entire
bushing.

» Always screw the removable cap in place after a measurement.

» Make sure that the removable cap is always screwed in place before operating.
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7.2.5 \Voltage tap (option)

As an option, the bushing can have an voltage tap (see bushing specification).

Fig. 20: Voltage tap (example illustration)

Item Part Item Part

1 Insulated bushing with pin 4 Removable cap

2 Voltage tap 5 Grounding contact
3 Oil filling hole 6 O-ring

The penultimate grading layer of the capacitive grading is directed out using the voltage
tap (2), with the help of an insulated bushing (1).

The removable cap (4) has an o-ring seal (6) to ensure that the inner space of the voltage tap
remains free from humidity.

In operation, the screwed-on removable cap grounds the pin with the help of a grounding
contact (5).

» Connect the measuring lead to the pin.
» Carry out the measurements.

NOTICE

Material damage from missing removable cap

The voltage tap is not self-grounding. If the bushing is operated with an open voltage tap,
then the insulated bushing in the voltage tap will be destroyed followed by inner failure of
the entire bushing.

» Always screw the removable cap in place after a measurement.
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» Make sure that the removable cap is always screwed in place before operating.

» With continuous connection of a device for voltage division:
> Select a device for voltage division with a suitable connecting plug (2 1/4”-12 UNF).
> Screw the connecting plug into the insulated bushing.
> Fill the inner space with insulating oil via the oil filling hole (3) (oil

level = approx. 2 ... 3 cm?® less than the total volume).

7.3 Check the temperature using a thermal image

» If the installations are regularly checked using a thermal image, then observe the following
when carrying this out:

m The temperature at the outer contact point (the lead clamp) normally increases by up to
40 K with regard to the ambient temperature.

» With an increase of temperature greater than 40 K or with over temperatures under low
load, check the contacts.

Hotspots over the outdoor insulator length can cause a nonuniform temperature distribution.

» Make a more detailed investigation of possible hotspots (possibly contact HSP ).
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8 Repair

Only those parts of the bushing that are accessible from the outside can be repaired.

» In the event of damage, first contact HSP (quoting the serial number of the bushing).
» Discuss the next steps with HSP in the event of smaller or larger damage to the bushing.

8.1 Smaller damages

» Have the bushing repaired on site by HSP or request repair instructions from HSP.

8.2 Huge damages

In the event of huge damages, e. g. after failure of the bushing in an inner fault, the bushing
cannot be repaired on site. HSP can use appropriate measures to investigate the bushing in
the HSP works.

» If necessary, send the bushing back to HSP (quoting the returns number issued by HSP in
advance).
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9 Storage

The bushing must be stored in covered dry rooms.

9.1 Standard storage

Storage period

Standard packaging 12 months

Packing with aluminum coated foil 24 months

9.2 Long-term storage

For long-term storage (for example as spare bushing), the bushing must be protected on the
bottom with a HSP protection tank (coated steel, with pressure gage).

Fig. 21: Protection tanks (example illustration)
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/\ CAUTION

Injuries to persons from over-pressure

During storage in a protection tank, bushings with draw lead bolt and detachable

conductor bolt are under pressure.

» Before the clamping of the bolt is released, first release the pressure on bushings with
draw lead bolt and detachable conductor bolt (air release screw).

NOTICE

Material damage from moisture

Penetrating moisture damages the bushing.

» Check the pressure at the pressure gage of the protection tank/protection hood at
regular intervals.

» If necessary, increase the filling pressure to the stipulated value.

» Screw the protection tank onto the bushing:
> Place the dessicant bag in the protection tank.
> Screw the protection tank against the bushing flange.
> Fill the protection tank with nitrogen (filling pressure: 0.25 bar [25 kPa]).
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10 Disposal

The constituent parts of the bushing are non-toxic, not self-inflammable and not physically
burdening. They can be disposed of as industrial waste.

10.1  Constituent parts of the bushing

The bushing contains:

Conductor bolt: Cu-ETP or Cu-HCP
Insulating body: Epoxy-resin impregnated special paper with aluminum foils

Armatures: made from aluminum alloys, copper alloys, brass or stainless steel, depending
on the version

Flanges: made from aluminum alloys, brass or stainless steel, depending on the version
Central tube: Aluminum alloys

Fixing materials, test tap, screw etc.: Stainless steel, aluminum alloys and brass
Polyurethane-elastomer (dessicant)

o If the dessicant contains SFg: The polyurethane-elastomer with SFg must be burnt
without residue at min. 1200°C, in accordance with CIGRE: SFg Recycling Guide.

Porcelain bushings

Porcelain (ceramic)
Portland cement

/\ WARNING

Danger of injury from porcelain splinters

Porcelain may splinter when it is smashed. The splinters have sharp edges.
» Cover the bushing with a protective sheet before smashing it.
» Wear your personal protection equipment.

@ The porcelain bushing can be broken up to permit easy and improved disposal.
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1 Standard torques
The standard torques apply to:

e Screw connections with stainless steel screws
e Flange connections with O-ring seals and metallic contact of the parts

1.1 Standard torques

Screw Torque [Nm] Torque [kpm]
M4 1.10 0.11
M5 2.20 0.22
M6 4.00 0.40
M8 10.00 1.00
M10 19.00 1.90
M12 33.00 3.30
M14 52.00 5.20
M16 80.00 8.00
M18 110.00 11.00
M20 160.00 16.00
M22 210.00 21.00
M24 255.00 25.50
M27 370.00 37.00
M30 510.00 51.00

11.2  Standard torques for air release screws

Screw Torque [Nm] Torque [kpm]
M6 3.40 0.34
M8 7.00 0.70
M10 13.00 1.30
M12x1.5 15.00 1.50
M16x1.5 40.00 4.00
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