1. MpeameT Ha uznuTBaHeTO!
WanuTsan AeTaiin oT cuctemara: XepmeTnyeH npoxoq BKD 150-K/150
Kanavka BKD 150-D3/80
MoaroToska Ha M3aNUTBaKETO: BIMK pUCyHKa npunoxeHue 1
ITposexpaHe Ha nsnuTBaHeTo: MNoaroroskara Ha uanuTeaHeTo co OCLLECTBABA OT CHTPYAHUK
H& sanBuTens Ha usmepeareto. Criep OXFIXAaHe ChriacHo
MBUCKBaHeTO Ha USUTBaHeTO o -25°C, cucremara e noanoxena
Ha nsnuTeaHe nof BOAHO HansraHe oT § Bapa.
Cunara Ha ycraHoBeHOTO BOAHO HansraHe Gellle namepeHa u
OT4YeTeHa 3a nepuog ot 24 yaca.,
YismepeaTtenna texnuka: - WamepsareneH yeunsaren tun MGC/MC55
Haruvk 3a nansrave Tun PSAP/10
flara na vsnureaneTo: 29.06.2001 go 02.07.2001

Mposen nanutsaHeTo: Muaxen Mom

2. Pesynrati or usmepsauero:

Tabrnvua ¢ pesynratu:

Usnuteane Cpena Ha Hanarane |Tpogbmxurentoct| Hansrane B Harsrane &
usnuTsaHe /6apa/ Ha U3NUTBaHeTO | HavanoTo Ha Kpas Ha
' faca/ nanuTBaHeTO | UsnuTBaHeTO
/6apaf f6apa/
1 Boga cbe 5 60 5,11 4,99
3awmTa oT
3aMpBb3BaHe

Mpes usnoTo speme He ce Habnioaasa nsnyckaHe Ha Boga.

TlekoTo cnagate Ha HaNsIraHETO @ BL3CTAHOBSHO HPe3 oxnaxaHe Ha cpefaTa Ha UINUTBAHSTO,
Mpachuuro usoBpakenue:

3. 3abenexxu

Hsma

[Tpunoxenne Ne 1




Fraunhofer Institut

Fertigungstechnik
Materlalforschung

Prifbericht WP-PB-A301033G0o-002 {Abschrift)
Der Prifbericht umfasst 3 Blatter und 1 Anlage

Aufgabensteliung Messung der Dichtigkeit einer Kabetdurchfihrung der Fa. Doyma
: GmbH & Co des Typs BKD 150 gegeniiber Wasserdruck be -252C
Auftraggeber DOYMA GmbH & Co
: IndustriestraBe 43-57
28878 Oyten

Auftrags/Lieferschein Nr. vom 25.06,2001

Priflabor ’ Fraunhofer - Institut fiir Fertigungstechnik und Angewandte
Materialforschung {(IFAM)
Labor ftir WerkstofforGfung, Metallographie und Analytik
Wiener Strafie 12
D - 28359 Bremen
Tel, +49(0)421/2246-400
Fax. +49 0 4.21/22 46 - 4 30

Kabeldurchfihrungssystem BKD 150

Priifgegenstiinde

Elngangsdatum 25.06.2001

Hinweise ' Daé Pritfergebnis bezieht sich ausschlieBlich auf die genannten
Prifgegenstinde.
Ohne schriftliche Genehmigung des Proflabors darf dieser
Prijfbericht nicht auszugsweise vervighéitigt werden,
Soltvom Auftraggeber auf die Inanspruchnahme das Priflabors
hingewiesen werden, muss die volisténdige Anschrift des
Prilflabors angegeben werden.

Ausstellungsdatum Bremen, den 02.08.2001

Unterschrift

b Redy




1. Prifgegenstand

Zu priifende Einzelteile des Systems:

Prisfvorrichtung:

Versuchsdurchflihrung:

Messtachnik;

Prisfdatum;

Priifer:

Einfach-Dichipackung
Systemdeckel

BKD 150-K/150
BKD 150-D3/60

8. Zeichnung Anlage 1

Die Petfvorrichtung wurde von einem Mitarbeiter des
Auftraggebers fir die Messung vorbereitet,

Nach Kihlung der Pritfanordnung auf ~25°C wurde
das System mit ¢inern Wasserdruck von 5 bar
beaufschiagt.

Die Hohe des anstehenden Wasserdruckes wurde Gber
einen Zeitraum von > 24 Stunden gemessen und
aufgezeichnet.

HBM-Messverstirker Typ MGC / MC55
{FAM-Prilferdttel Nr.; A4.110-0001)

HBM-Druckaufnehmer Typ PSAP/10
UFAM-PriEmittel Nr.: D2.2110-0002)

29.06.2001 bis 02.07.2001

Michael Gomm
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2. Messergebnlisse

Ergebnistabella:

Prifung Prifmedium Prifdruck Profdauer Druck zu  |Druck am Enda
Beginn der | der Messung
. ' Massung
{bar] [Stunden] {bar] [bar]
1 Wasser mit 5 60 511 4.99
Frostschutz

Es war zu kainem Zeitpunkt ein Wasseraustritt zu beobachten.

Der leichte Druckabtall ist durch die Abklhlung des Prifmedium zurtickzufhren,

Graphische Darsteflung:

’

Priiftemperatur: -25°C

Druck in bar
(¥

3. Bemerkungen

keine

WP-PB-A301033Go-002, Blatt 3 von 3
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Anlage Nr. 2, zu IFAM Priifserioht
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Appendix: -
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FORSCHUNGSGEMEINSCHAFT FUR
ELEKTRISCHE ANLAGEN UND STROMWIRTSCHAFT E.V.

Mannhelm-Rheinau, Hallenweg 40

IFGH

s Accreditad testing laboratory to DIN EN 45001 for subJeot
. — . DAY-P-020/02-04 H!g]P-;oiugea pam;:?.
swichgsarand ¢ ear
Test Certificate —
A1 BELOREONICS
: 20/92-2 Vi
NO. . HV 00006” E DAT-P020/92-21 olugequ_aillyﬁickei.'
Reference: HV-K-9912

Apparatus: Indoor termination for screened single cors
polymeric Insulated cables up to 24 kV
70— 240 mm® '
type: IXSU-F5131 equivalent to type: POLT-24D/1X1

Manufacturer: Tyco Elecironics Raychem GmbH
Haidgraben 6
D - 85521 Ottobrunn / Miinchen

Customer: = - Tyco Electronics Raychem GmbH
Haidgraben 6
1D — 85521 Oftobrunn / Miinchen

Test Specification: CENELEC HD 629,1 §1:1996 table 3 no, 1 - 8, 10 and 12 ~ 14 (page 12)

Tests performed:  D.C. voltage dry withstand
A.C, voltage dry withstand
pattial discharge at ambient temperature
impulse voltage at elovated temperature
clectrical heat cycling in alr
parifal discharge at elevated and ambient temperature
thermal short cirenit (conductor)
impulse voltage at ambient {emperature
A.C. voltage dry withstand
humidity

Test Results; - The Tyco Elecironios Raychem - Indoor termination, Type IXSU-F5131,
passed successfully the testing as detailed further.

Mannheim, 07.02.2000 FORSCHUNGSGEMEINSCHART FUR
) ELEKTI'RISCH (y GEN UND STRO RTSCHAFT EV.
/i V. / \g N
- Test Engineer: f7 2 Al gg’ §
. AN @ o {
'l.'ob o 9 4 \J
g S }
Placo and date of test: FGH-test laboratory Mannheim-Rhelnau, 16.8. — 30.11.198 % ée,
Numbsr of sheets: 17 @ )

This report may only be used complets and unabridged, Pliotographs and drawings must bear the FOH-stamp.




A 'Test Certlilcate .
is Issued for s¢julpment having passed tests according to valld standards, accepted
specifications or recommendations performed in order to prove ratings, It Is also
lssued If the relevant standard considers the determination of characterisiic data
and this determination has been carrled out according to valid standards, accepted
speclfications or recommendations. ‘

Equipment to be tested must be cleatly identified by a nameplate according to the
rolovant standard and by suitable drawings or, if the standard does not require &
nameplate, by sultable drawings and, If necessary, dascriptions. In certaln cases
lists of parts may be necessary. :

The Test Cetificate confirms that during !hé test of an equipment according lo ths
applled test specifcation the ctiterta for the behaviour of the test object duting the
tast and for Its condltion after the lest have been fulfillad,

A Test Repont '

is lasued for tests which do not mest all requirements for a Tast Cerlificate, The
Tost Report [ndlcates all condifons under which the test has bean performed as
well as information about the behaviowr of the squipment during test and its
condition after test,

A Report )
is Issued for Investigations which do not have the character of proving tests.

Undor refarancs to DIN EN 45001 FGH stales the following:

. ‘The ncoreditation of FGH of any of its test documents by themsslves In no way constitule of Imply
prodhuct approval by DATech of any other body,

. 1 & client refers o the aceraditation of FGH this refsrence shad Include the accreditation body, Le,
DATech, the relevant scops ol fhe accieditation of FGH and the appiopriale reglstration nimber,

. The test resutis included In test documents Issued by FGH relate only to the Hems tested.

. The tast documants lssued by FAH shall niot be reproduced, excep! In full, without the writlen approval
of FGH,
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table of confents

1. i)escription of the test objects

2,  Specification of the test routines

3,  Test procedures

31 D.C. voltage withstand

3.2 A.C. voltage withstand

3.3. Partlal discharge measurement

34, Impulse impulse voltage withstand test
3.5 Electrical heat eycling in air

3.6. Thermal short-circuit test (conductor)

3.7 Humidity test

4, Table of test results

Page 2




Forschungsgemeinschaft fur Elekirische Anlagen und Stromwirtschaft .V,

No. HV 00008 E ' Page 3

1 Description of the test objects

Manufacturer; Tyeo Electronics Raychem GrbH
Haidgraben 6
D — 85521 Ottobrunn / Miinchen

“Typo of the test objects:  Indoor termination for screened single core
polymerle insulated cables up to 24 KV
70 - 240 mm®
type: IXSU-F3131

kit content, manufacturer-drawing and assembly instructions
see page 11 )

Type of the cable; NA2XS2Y  12,7/22kV
cable with aluminium conductors, cross-linked PE-Insufation,
screen of copper and thermoplastic PE-sheath
cross-section 150 mm®
all combinations of cables and tetminations had a length of about 3,1 m
(cable-manufacturer ; Kabelmetall)

Numbers and fest sequences of the test objects:

cable sample test sequonco according

FGH no. fo HD 629.1 S1 table 3
2011 Al
2012 Al
2001 A2
2002 A2
2005 A3
2006 Al
2009 A3

Mounting; The assembling of the terminations was made at Tyco Electrénics Raychem,
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No. HV-00008 E

2

Page 4

Specification of the test routines according to CENELEC HD 629.1 81:1996,
table 3, test sequence Al, A2 and A3

The following tests were made in chronological order:

Test sequence and
Test FGHe%abIa 0, Test requirements
Al | A2 | A3
. 2011 ;2001 15 minutes at 6 Uy (76 kV)
1 [D.C, voltage dry withstand 2012 [ 2002 negative polarity
2011 | 2001 .
2 | AJC, veltage dry withstaud 2012 | 2002 5 minutes at 4,5 Uy (57 KV)
Pariial discharge at ambient 2011
3 | fomperature 2013 max. 10 pC at 1,73 Up (22 kV)
Impulse voliage nt elevated 201t . . ,
4 temperature ‘ 2012 10 impulses of sach polarity
5 | Electrical heat cycling in al s 3 oycles at 2,5 Up (32 V)
Partial discharge at elevated and | 2011 :
6 amblent temperature 12012 max, 10 pC at 1,73 Uy (22 kV)
7 | Etectrleal heat cyeling in air gg}; 123 cycles at 2,5 Up (32 kV)
Partinl discharge at elevated and | 2011 :
8 | ambtent temperature 2012 max. 10 pC at 1,73 Uy 22 kV)
2001 2 short circuits to raise conductor
10 { Thermal short circult (conducter) 2002 o 8gc of the cable
TImpulse voltage at ambient 2011 | 2001 ' )
12 température 2012 | 2002 10 impulses of each pofarity
13 |A.C. voltage dry withstand gg}é 49 15 minutes at 2,5 Up (32 kV)
2005
14 |Humidity 2006 | 300 h duration at 1,25 U, (16 KV)
12009 o
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Forschungsgemelnschaft fliir Elektrische Anlagen und Stromwirtschaft e.V,

No. HV 00008 E Page &
3,  Test procedures
3.1, D.C. volfage withstand

3.2

3.3.

34,

The smoothing condenser in parallel fo the tost object had a capacitance of 300 nF. The ripple
factor was less than 1%, The test voltage of 76 KV was applied to the test object during 15 min.

A.C, voltage withstand

The power frequency voltage was generated by & 10-kVA-transformer with a rated primary voltage
of 220 V and a rated secondary voltage of 125 kV, The voltage measurement was carrled ont witha
capacitive divider (100 pF, ratio = 1818) and a peak voltmeter reading /2,

During the test a volfage of 57 kV was applied for 5 min.

Partial discharge measurement

The tést was performed in accordance with IEC 270 vsing a partial discharge detector Tettex type
9126, ‘The amplifier band width range of this measuring instrument covered 40 kiz through
200 kHz. :

At a test voltage leve of 22 kV the level of partial discharge was less than 10 pC.

Tellert, B.05F
220V /125 W |
20V /0..220Y 3k
100 pF tes = 0.4 1F
o0 L N tonlect
220V, 50 Hz
’-'.]7" *PD detector

@

Gerarafon and Mess e ent: pattd disdiate
e Power Frecpancy Voltee OF___—’["_ RosrEvEnt b

Rig. 1: measurement of partial discharge

-Tmpulse voltage withstand test

Tho tosts were performed in accordance with TEC 230,
‘The time between two impulses was approximately 20 s. The characteristics of the applied impulse
voltage were within the limits (front ilme Ty = 1...5 us and time to half value Ty = 40...60 ps). A
digital impulse voltmeter was used to measure the peak values of the lightning Impulses in
combination with a olunic voltage divider, .
The 1ests were carried out by applying 10 conseoutive impulses with a peak value of 125 kV,
positive and negative polarity. Te=1,51 0 Ty=52,63 ps
The athmospheric conditions were:  temperature:  15°C
airpressure: 1017 mbar
humidity: 43,5%
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Fig. 2: impulse wave shape of the positive polarity (first and Iast of the 10 impulses)
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Fig, 3: impulse wave shape of the negative polarity (first and last of the 10 impulses)
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No. HV 00006 E ' Page 7

3.5, Electrical heat cycling in air

The electrical eycling test comprises 126 heating cycles.

The tests were performed in accordance with HD 628 51 : 1996, item 9.

Cycles of 5 hours heating and 3 hours cooling were carried out. The voltage is continuously applied
during the cycling at a level of 32 kV (phase-earth), '

All 126 cycles were carried out in air.
_In order to heat the conductors to 95°C — 100°C, the cables were loaded to 482 A,

The conductor temperature was measured on an fdentical cable with the same current as the test
loop. One record of the temperature-time-curve is shown in Pig. 5.
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Fig.5: temperature-time-curve of electrical heat cycling
seale divisiond & 20 °C
scale division 80 & 100 °C
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al short-cireuit test (cunducior)

The test was performed in accordance with HD 628 $1; 1996, item 11,

By this test the samples were subjected to a symmetrical favlt corrent of { seo. duration in order to
heat the conductor up fo 250°C, This procedure was carried out 2 times, Between the fests the
samples had cocled down to ambient temperature,

1, short-circuit test: Tp=185kA t=1s
2, short-circuit test: Le=18,5kA t=1s

QQQQQQQQQQQQQQQQQ
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Famchungéééiﬁéinschaf__t_._fg‘g:__E_!‘ektrisshe Anlagén und Stromwirtsehaft eV,

Mo, HY o00ag E Page 2

37 Huomidity test

The dischmping mate of siomised water was 0,34 Fon®h. Tiroughoat (he test duration, the spray
aynter eopductivity was (TH2 0 mS/n,
Truring fhe test u volluge of 16 KV was applied 1 the tesd abjects

3lg,_ &340 fenmisations after humidity est
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4.

Table of test resulis

Tests according to CENELEC HD 629.1 $1:1996,
table 3, test sequence Al, A2 and A3

Page 10

The following tests were made in chronological order, cable sample FGH n0.2001, 2002, 2005, 2006, '

2009, 2011, 2012;
Test sequence and .
Tost FGH cable o, Test results
Al A2 A3
D.C, voltage dry withstand
1 |15 minutes at 6 Up (76 KV) gg}; %ggé passed
negative polarity .
AC, voltage dry withstand 2011 | 2001
2 assed
5 minutes at 4,5 Uy (57 kV) 2012 | 2002 P
3 Parifal discharge at ambjent temperature | 2011 <10 pC
max, 10 pC at 1,73 Up 22 kV) 2012 P
Impulse voltage at elevated temperature 2011
4 teoutuster= 96,3 °C 2012 passed
10 impulses of each polarity, U= 125 kv
Electrical heat cycling in air 2011
5 |[3cycles,5A3h toondueter = 98 °C passed
’ 02 = 32 kV 2012
Partial discharge at elevated and ambhlent 2011
6 |temperaiure 2012 510pC
max. 10 pCat 1,73 U0 (22 kV)
Electrical heat cyeling in alr 2011
7 (123 cycles, 53 h Leonducter = 98 °C passed
2= 22 kv 2012
Partial discharge at elevated and ambiont 2011
g [femperatare 2812 £10pC
max, 10 pC at 1,73 Uy (22 kV)
‘Thermal short eircnit (conductor) 2001
10 {2 short circuits to raise conductor 2002 passed
to B3¢ of the cable
12 Impulse voltage at amblent temporature | 2011 | 2001 assed
10 fmpulses of each potarlty, 0= 125 kv 2012 | 2002 P
13 A.C, voltage dry withstand 2011 | 2001 assed
15 minutes at 2,5 U, (32 kV) 2012 | 2002 P
14 Humidity gggg assed 3 terminations in
300 h duration at 1,25 Uy (16 kV) 5008 P test roomn

detailed above,

id
> J
AN
The Tyco Blectronics Raychem — Indoor termination, IXSU-F5131, passed@ y the festing as

&
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kit content of the indoor termination
for sereened single core polymeric insulated eable 70-240 mm?® up to 24 KV

Page 11

QTY description
BVOT-50/16~ . .
3 340/242(83) insulating tubing with infegrated stress control
3 81189-1-100{A%) filler tape for screen cut
3 $1085-3-200 sealant tape for screen wires
i BPP-0778-8/99

installation instruction
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@mtech

othuumaneH JUcTPUBYTOP Ha Ten: 02 9733373
Kumrex Boenrapun 00[ Tyrca Electronics thaxc: 02 9733370
1113 rp. Cochun KaBenw, TpaHchopmaToph, webiwww.kimtech.bg
yn. Axkan. leopru BoHues Na 20 enexkTpoodopyaBaHe e-mail: office@kimtech.byg

CnuchK Ha NPoBeAGHNTE U3NUTBAHKA HA WencenHa KabenHa rnasa lapgantop/ TMN
RICS

1. ManuteaHe ¢ npomeHnueo Hanpexexue 50KV, 50Hz;
2. YsnutBaHe yacTudeH paspsg;

[95]

. NanurBate yoToRUMBOCT NPK HOMUHANHO UMITYNCHO HanpexeHue,

4. VIsnuTeaHe NpoAbIMKUTENHO HPOMEHAMEO HAaNPEXeHUE ¢ LMKMYHN TOKOBY HaTOPBaHWA,
5, MsnuTeaHe komyTauus/BrouBaHe/UsKMIouBaHe:

6. Usnuteane TEPMUYHO KbCO CheNHEHNE:

7. Vianuteatie M3gpHinnBOGT G LIMKIUYHIA TOKOBY HATOBAPBAHUA:

8. NsnuteaHe LMINMYHO eNMEKTPUIBCKO HarpaBaHe BB BbL3AYX;

9. sruTBake nMItyricHO HanpexeHye npu oXonHa TemMreparypa;

10. WanuTaaHe yacTuyeH paspsm npu oKonHa Temnepartypa;

11. Bnaxuocrt;

13.01.2016r. lMoanvc u n
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Test Report of
screened seperable
cable connector for

single-core cables with
extruded plastic
insulation
Type: RS§SS-52xx-R

Tested by: 1PH Bedin

Dale: 31. Méarz 2008
Pages: 61
Appendix: —

Tyco Elactronits Raycham GmbH ©® Raychem Reports may only be use @rﬁ' form
Energy Dlvislon %
Finsinger Feld 1

d@é ‘
D-85521 Ottebrunn $
¢

Munich, Germany

Tel.: +49-89-6089-0

Fax:+49-83-6096-345

http://energy.tycoelectronles,.com % =

Energy Division . Our commitment. Your advantage.




INSTITUT .PRUFFELD FOR ELEKTRISCHE HOCHLEISTUNGSTECHNIK® GMeH [N fb\t

ERLIH

Independent, accredlted testing station - Member laboratory of STL and LOVAG

TYPE TEST REPORT

NO. 121316076939

Tyco Electronles Raychem GmbH CLENT
Finsinger Feld 1

85521 Ottobrunn

GERMANY

Tyco Electronlcs Raychem GmbH MANUFACTURER

Screened separable cable connector for single-core cables with extruded  TEST ORJECT
plastic Insufation

RESS-52xx-R TYPE:

12 test samples ' SERIAL NO,

Rated voltage Upy/U 127722 ¥  RATED

Maximum value between two phase conductors U, 24 kv CRElCTERETCS

Rated current 250 A cusnr

Rated cross-sectlon range 50 mm?

CENELEC Hamonlzatlon Document HD 6291 $2: 2006-02 NORMATIVE

DIN VDE 0278-629.1 (VDE 0278 Tell 629-1); 2002-06 DOCUMENT

JEC 61442: 2005-04

DIN VDE 0278-442 (VDE 0278 Teil 442): 2006-01

Test sequences D1 and D2 as well as Speclal tests Nos, 17 to 21 RANGE OF TESTS
PERFORMED

22 May 2007 to 12 December 2007 DATE OF TEST

The type test of test sequences D1 and D2 as well as the Speclal tests 17, TEST RESULT
18, 19, 20 and 21 have been PASSED.

Powsds //7%4

PROF. DR. ), PANNICKE D, JEGUST
Managing director Test engineer [n chasge BYIR
Berlin, 31 March 2008 3 &

Independent Lest boratosy, acaedied by Devtsche Akvedlenungssiele Techn {DATech) eV, In the £5% of hy. apph
znd swichgeas, ptraer cables and power coble accessodes v, apparatus and svachgear, Instaiation equipma
swaiching and conYrot equipment

IPH -LANDSBERGER ALLEE 378 -D-12681 BERLIN -TEL 030/54 96 02 00 FAX 030/54 96 02 22




INSTITUT .PRUFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK” GMBH JIPER |Il,

BERLIN
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1. Particpants In the test

Mr Jegust : IPH test englneer In charge

Mr.  Moritz IPH test engineer short- drcult tests and screen fault current
Inliation test)

Mr. Schad Tyco Electronics Raychem GmbH  (partlally present)

2. Test performed

All tests of the test sequences D1, D2 as well as spedial tests Nos. 17 to 21 In the following order:

Tastsequence | Test | Type oftest

1 1 DC voltage dry withstand test
2 AC voltage dry withstand test
3 Partfal discharge test at ambilent temperature
4 Impulse voltage test at elevated temperature
5 Electrical heat cycling test” In alr
6 | Elecrical heat cycling test™ In water
7 Disconnection/connection
8 Partial discharge test at elevated and amblent temperatures
9 Impulse voltage test at amblent temperature
10 | AC voltage dry withstand test

Test sequence | Test | Type of test

b2 DC voltage dry withstand test
AC voltage dry withstand test
Themal short-clrcuit test of the conductor
Dynamic short-circult test of the conductor
Disconnection/connection
Impulse voltage test at amblent temperature
AC voltage dry withstand test

~Nofoy o s jw [N fe
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Test performed (continued)

Test sequence | Test | Type of test

Speclal tests 17 | Screen reslstance measurement
18 | Leakage current measurement?
19 | Screen fault current Initlation test?
20 | Operating force test

21 | Test of capacitive test point performance ¢

The thermal short-clreult test of the screen does not apply because the test object Is equipped
nelther with a connection to the metal screen nor with an adapter for the metal screen of the
cable,

Test sequence D3 does not apply, as the test spedmen is not equipped with an operating eye.
Speclal tests Nos, 17 to 19 and 21 have been canled out on separate test objeds,

Note to the tests:

CENELEC Harmonizatlon Document HD 629.1 S2: 2006-02 and IEC 61442: 2005-04 use different
terms with regard to the types of test. Below you find the terms of the normative document of the
test procedure;

1 Heating cycles voltage test

) Screen leakage cument measurement

3 Sereen fault cument Intilation test

4 Test of capacitive test point performance

»n
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3, ldentity of the test object

3.1 Technical data and characteristics

The technlcal data and characteristics of the test object are defined by the followlng parameters
and specified by the cllent

Test object Screened separable cable connedior for single-core cables with extruded
plastic Insulation

Types RSSSS2x4R

Manufacturer Tyco Electronlcs Raychem GmbH

Serfal No: 12 test samples

Year of manufadure: 2006

Rated chatacteitstics:  Rated voltage Up/U 127/22 kY
Maximum value between two phase 24 kv
conductors U,
Rated cumrent 250 A
Rated cross-sectlon range of 50 mm?
the conductor
Deslgn; Type of cable connection Screened separable strafght
connector, with capacltive test
point
Cable Screened single-core cable with

extruded plastlc Insulation,

Cable marking N2XS(P2Y 1x50 RMA16 mm? 12720 kY
Deslgnatlon of manufaclurer NEXANS
Materlal of conductor Cu
Materlal of screen Cu

3.2 ldentity documents

The manufacturer confirms that the test object has been manufactured In compllance with the
drawings given In this document iPH did not verify this compliance In detail. The fdentfty of the test
oblect Is fixed by the following drawings and data submitted by the cllent:

Name of drawing Drawing Ne. Date of Author Notes
drawing

Installations Instruction EPP-0579 1/01 Tyco Electronics

Type R555

Entry of test objects at IPH; 28 March 2007
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4, Tests of test sequence D1

41  Test [aboratory

High-voltage test faboratory, high-voltage hall 2

4.2  Normative document

CENELEC Harmonlzation Document HD 629.1 52: 2006-02
DIN VDE 0278-629.1 (WDE 0278 Tell 629-1): 2002-08

IFC 61442: 2005-04

DIN VDE 0278-442 (VDF 0278 Tell 442). 2006-01
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43 _ Required test parameters
Test No. [ Type of test Required test parameters
1 DCvoltage dry withstand test | Test voltage 6 x Uy 76 KV
Duration of test: 15 min
Polarily: Negative
2 AC voltage dry withstand test | Test voltage 45 x Uy 57k
Test frequency: 50 Hz
Duration of test: 5 min
3 | Partlal discharge test at Prestress voltage 2.25 x Uy 29k
amblent temperature Measuring voltage 2.00" x Uy 25 kv
Prestress duration: T min
Measuiing time; 1 min
4 {Impuise valtage test at Front time; 1.2 ps
elevated temperature Vitual time to half value: 50 ps
Test valtage: 125 kv
Number of Impulses: 10 Impulses
Polarity: pos./neg.
Conductor temperature: 95.100 °c?
5 Electrical heat cycling testin alr | # Continuous AC voltage
Test voltage 25 x Uy 32 kv
Test frequency: 50 Hz
Duration of test: 21 day
s+ Thermal cycles
Number of oycles: 63
Cycle (8 h 5 hours of
heating +
3 hours of
codfing
Conductor temperature during the
fast 2 hours of heating ¢ycle: 95 _100 °C?
6 Electrical heat cycling test In See test No. 5, additionally
water Helght of water: 1m
7 Disconnection/connection Number of complete operations: 5
8 | Partlal discharge test at See test No, 3, except
amblent temperature and Conductor temperature:
elevated temperature
9 Impulse voltage test at See test No. 4, except
amblent temperature Conductor temperature:
Duration of test:

BERLIN

SHEET 7
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Required test parameters (continued}

BERLIN
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Test No. Type of test Required test parameters
10 AC voltage diy withstand test  { Test voltage 2.5 x Uy 32kv
Test frequency: 50 Hz
Duration of test 15 min

Notes 1o the table of requlred test parameters:

1} CENELEC Harmmonization Document HD 629. 52: 2006-2, Table 7, requires the partial
discharge to be measured at a measuring voltage of 1.73 x U, or 2.00 x U, respeciively, The
measurement was done at 2 x U, because the standard of the cable used for the test requires
a test voltage > 1.73 x U,

2 Ace to EN 61442: 2005-04, Clause 9, the heating curment to be applied In this test depends
on the set conductor temperature, HD 620 specifies that this shall be 5 K to 10 K above the
maximum permissible cable conductor temperature of 90 °C for XLPE-Insulated cables. In the
given case this requirement resulted In a heating cumrent, which exceeded the cumrent canying
capacity respectively the rated cument of the bushing. The resulting higher themal load of the
bushing was accepted and was agreed with the client before the test was started.
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44  Test arrangement

The client arranged each of the four cable connectors under test (test objects) on a test fine, Every
two of the test objects were connected by a coupling unit. of DJ250-2 type (manufacturer:
Cooper). The test objects were mounted on cable lines of approx. 3 m length and of N2XS(A2Y-
1x50 RM/16 mm?12/20 kV fype. To apply the test voltage, each of the test fines had additionally
heen equipped with one auxtilary sealing end of EPKT 24C1XI type (manufacturer Tyco Electronics
Raychem). All test voltages were applied to the core agalnst the cable screen, which was
connected to the test earth.

The tests did not start earller than 24 hours after the Installation of the accessores on the cable
lines,

441 DCvoltage test (test 1)
Test arrangement to [EC 61442: 2005-04, Clause 5

442 ACvoltage test (test 2)
Test arrangement to [EC 61442: 2005-04, Clause 4

44.3 Partial discharge test at amblent temperature {test 3)
Test amangement to IEC 61442: 2005-4, Clause 7, with the following simplifications:

Due 1o the short cable lengths, nelther double Impulse diagram nor terminating Impedance or
reflexlon suppressor were used. The PD calibrator was connected In parallel to the test object enly
at the detectorremote end.

444 Impuise voltage test at elevated temperature {test 4)
Test arrangement to IEC 61442: 2005-04, Clause 6

The conductors of the four test objects were connected In serles. To obtaln the necessary elevated
(conductor) temperature, the conductor of the single-core cable was heated with single-phase AC
on the basls of the Induction principle by leading the conductor loop through a heating
transformer, The supply voltage of the heating circuit was automatically controlled, So, the elevated
conductor temperature remalned constant = 2 K during the last 2 hours of the 5-hour heating

cycle,

445  Elactical heat cycling test In alr (test 5)
Test arangement to IEC 61442: 2005-04, Clauses 4 and 9

for the test amangement of the heating clicult see Sub-clause 4.4.4. The amblent ternperature was
keptto 20 °C + 5 K The themal cycling was Implemented by a test cycle control facllity.Q, %

D
S
S0

$

BERLIN

SHEET 9
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Test arrangement {continved)

446 Electical heat cycling test in water (test 6)

In addition to the test arangement to Sub-clause 445, the test objects were amanged In a water-
filled tank {water bath). The water-level was 1 m above the upper edge of the test objects (see

Figure 1),
% andiay seang wids

]l

05

05m weter bah

ot ctjects

[ 1 Pl

Agure 1: Test of the connectors in water bath (schematic diagram)

447 Disconnection/connection (test 7)
None

448 Partial discharge test at elevated and amblent temperatures (test 8)
See Sub-clause 443
For the test at elevated temperature see also Sub-clause 444,

449 Impulse voltage test at amblent temperature (test 9)
See Sub-clause 444, but without additional conductor heating

44,10 ACvoltage test {test 10)
See Sub-clause 44.2
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45  Test and measuring clrcuits

451 DCvoltage test {test 1)
-Technical data of test clrcult

DC voltage source

Test transformer Rated voltage 106 K
Rated power 8 KVA
Rated frequency 50 Hz
Rectifter; Rated voltage 135 kV
Rated current 15 mA
Smoothing capacitor  Capacitance 10 nF
Technical data of measuring clrcult
Measuring polnt : Measured guantity Measuring sensor/device Technlca! parameters
1 Test voltage Ohmic divider with MU11 | Ratlo 560
{TuRD) peak voltmeter
o |
E PTr 1 % PO
i
E Supply

FTr  Test ransformer with varlable transformer connected In seres

Gl Rectifier

C, Smoothing capacitor
1 Measuring point

PO Test object

Figure 2: Test and measuring circult for the DC voliage test

BERLIN

SHEET 11
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Test and measuring crcults (continued)
452 ACvoltage test (tests 2 and 10)
Technical data of test clreult

Single-phase AC voltage source

BEERLIN

SHEET 12

Test transformer: Rated voltage 125 K
Rated power 100 kvA
Rated frequency 50 Hz
Damping resistance 067 k@
Technlcal data of imeasusing clrcult
Measuring polnt Measured quantity Measuring sehsor/device Technleal parameters
1 Test voltage Capacitive divider with Ratlo 864
MU11 {TURD) peak
voltmeter
o 1
Ro
E Pt
PO
[+]
£ Supply

PTr  Test ransformer with varlable transformer connected In serles

R, Damplng resistance
1 Measuring polnt
PO  Test object

Figure 3: Test and measuring clrcuit for the AC voltage test
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Test and measuring circuits {(continued)

453 Partial discharge test at elevated and ambient temperatures {tests 3 and 8)

Technical data of test drcuit

Test transformen: Rated voltage 125 K
Rated power 100 KVA
Rated frequency 50 Hz
Darnping resistance 067 kOhm

Techrdcal data of measuring circult

Measuring | Measured Measuring sensor/device Technlcal parameters
polnt quantity

1 Test voltage | - Capacitive divider with MU11 peak Rallo 864
voltmeter (TURD)
2 Partial - Coupling capacitor of WMCF type (TuRD)} | Gy~ 1 nF

discharges |- Coupling four pole of COPLE42A type
- PD measuring station of MPD540 type Band width = 300 MHz

- USB Interface 502 Center frequency 400 kiz
- PD callbrator of CALS542 type (mtronb) | Output 10 pC

L E

E  Supply
PTr  Test transformner with varlable transformer connected in serles

Z;  Blocking Impedance

Cx  Coupling capacitor

Z,, Coupling four pole (measuring Impedance)
CT. Capacitive divider

HE  Auxlltary sealing end

1,2 Measuring polnts

PO Test object

Figure 4: Test and measuiing drcuit for the partial discharge test
{schematic without heating crcult, for the heating circult see Flaurad

EainY
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Test and measuring clrcuits {continued)
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454 [mpulse voltage test at elevated and amblent temperatures {tests 4 and 9}

Technical data of test circult

impuise dreult Number of stages n

= 2
impulse capacitance G = 70 nF
toading capacitance G = 15 nF
bBamplng resistance Re = 122 Q
Discharge reslstance R = 1100 0
Technical data of meastring clrcult
Measuring | Measured guantity Measuring sensor/device Technlcal parameters
point
1 Testvoltage R divider of SMR 10/770 type (made [ Ratio 4669
by TURD) with dligital measuring
instrument of DMI 551 type (made by
Haefely) and TDS 220 digital
oscllloscope (made by Tekironlx)
8l ZF8 Rp
[+]
Gl Rectifler

C;  Impulse capacitance
ZFS  Spark gap

Re  Discharge resistance
Rn  Damping resistance
C; loading capacitance
PO Test object

1 Measuring point

source)
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Test and measuring clreults {continued)

455

Technical data of test dircult

Single-phase continuous AC voltage source

Electrical heat cycling In air and In water, resp. (tests 5 and 6)

Test transformen Rated voltage 125 &V
Rated power 100 KVA
Rated frequency 50 Hz
Heatlng clrcuit
Heating transformers: Rated primary voltage 380 V
Rated power 57 KVA
Max, secondary current 1000 A
Rated frequency 50 Hz
Technical data of measuring clreult
Measuring | Measured quantity Measuiing sensor/device Te-fhn!ca! patameters
point
1 Test voltage Capacltlve dhvider with MU11 | Ratlo 864
peak voltmeter (TuRD)
2 Heating cumrent LH 2040 prong-type 2000-A (AC) measuring
ammeter range
3 Temperature CoCo thermocouples In -
conneclion with Almeno
temperature measuring
system of 2290-3 type {made
by Ahlbom)
St

[=<}

ProfobjeXta 1.4

iRS

Str - Varlable transformer
Ht  Heating ransformer
1 -3 Measuring points

Pr  Test transformer with varlable fransformer connected in seres

Figure 6: Test and measuring circult for the elecirical heat cycling tests In alr and

{schematic diagram)

456 Disconnection/connection {test 7)

None

BEHLIN

SHEET 15
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46 Testresults
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461 DCvoltage test (test 1)

Palarity: Negative
Duration of test after having reached full voltage: 15 min
Test temperature: Amblent terperature 20°C
Conductor temperature 20°C
Test arrangement
4
eusitary ssoSrg and
= Test voltage Resuit
Lest eiecd
No.of test  {Voltage applled Earthed kv
object to
1 Condudior Screen No disruptive discharge
-76
yi Conductor Screen No disruptive discharge
3 Conductor Screen No disruptive discharge
-76
4 Conducior Screen No disruptive discharge
Notes:

Two test lines were tested together, they were connected by a coupling unit.




INSTITUT ,PRUFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK” GMBH TEPEE Il

BERLIN

TYPE TEST REPORT NO. 1213.1607.6.939 o ’ SHEET 17

Test results (continued)

46.2 ACvoltage test (test 2)

Duratlon of test after having reached full voltage: 5 min
Test frequency: 50 Hz
Test temperature; Ambfent temperature 20°C

Conductor temperature 20°C

Test amangement
4
SoTiary 64alng end
= Test voltage Result
tesd chjeet
No.oftest |Voltage applied|  Earthed kv
oblect to
1 Conductor Screen No disruptive discharge
57
2 Conductor Screen No disruptive discharge
3 Conductor Screen No disruptive discharge
57
4 Conductor Screen No disruptive discharge
Notes:

Two test lines were tested together, they were connected by a coupling unit.

N
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Test results (continued)

4,63 Partial discharge test at amblent temperature (test 3)

Test freauency: 50 Hz

Test temperature: Ambient temperature 20 °C
Conducter temperature 20°C

Callbration of the test dircuit by callbrator output 10 pC

Measured PP values
Test arangement,
Prestress Measuring Measured
voltage voltage PR value
{1 min) (1 min)
No, of test |Voltage applled|  Earthed kv kv pC
object to
1 Condudior Screen
29 25 an
2 Conductor Screen
3 Conductor Screen
29 25 an
4 Conductor Screen

Notes:
Two test [ines were tested fogether, they were connected by a coupling unit

% BRaslc disturbance level at same value
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Test results {continved)

464 Impulse voltage test at elevated temperature (test 4)

Full wave: Front ime Ty =292 s
Vitval time to halfvelue T, =504 ps

Test temperature: Amblent temperature 18 °C
: Conductor temperature 95..100 °C

Test amangement
4
Test voltage Result
No, oftest {Voltage applled|  Earthed kv Number of
oblect to impulses/dlsruptive
dlscharges
3 Conductor Screen
2 Conductor Screen +125 ¥ 10707
-125 9 10707
3 Conductor Screen
4 Conductor Screen

Notes:

" All four test lines were connected to form one closed conductor loop for heating the latter.
Therefore, all test lines were simultaneously tested, Providing separate test results for each of
the test lines is not possible.
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Test results {continued)

465 Electrical heat cycling test in air {test 5)

Duratlon of test: 21 days
Test frequency: 50 Hz
Test temperature; Amblent temperature 25°C

Conductor temperature 95.100 °C

Number of load cycles: 63
Test arrangement
4 sy seating end Continuous | Heatlng Result
i AC current
withstand
st et voltage
No.oftest  |Voltage applled Earthed Ky A
object to
i Conducter Screen Neo disruptive
discharge
2 Conductor Screen No disruptive
discharge
32" 341 12
3 Conductor Screen No distuptive
discharge
4 Conductor Screen No disruptive
discharge
Notes:

D Al four test lines were connected to form one closed conductor loop for heating the latter.
Therefore, all test lines were simultaneously tested, Providing separate test results for each of
the test fines s not possible.

2 The heating curent was regulated In such a way that a constant conductor temperature was
obtalned after approx. 3 hours of heating. This was kept constant + 2 K for the remalning 2
hours of the 5-hour heating perod.
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Test results (continued)

46,6 Electdcal heat cycling test in water (test 6)

Duratlon of test: 21 days
Test frequency: 50 Hz
Test temperature; Amblent temperature 20*C
- Water temperature 21 °C
Conductor temperature 95.100 °C
Number of load cycles: 63
Test amangement
ity 3205 end : Continuous Heatlng Result
' AC current
withstand
est et voltage
No, of test | Voltage applled Earthed kv A
object fo
i Conductor Screen No disruptive
discharge
2 Conductor Screen No disruptive
3290 350 12 discharge
3 Conductor Screen No disruptive
' discharge
4 Conductor Screen No disruptive
discharge
Motes:

" All four test lines were connedted to form one closed conductor loop for heating the latter.
Therefore, all test lines were simultaneously tested, Providing separate test results for each of
the test iines Is not possible.

? The heating current was regulated In such a way that a constant conductor temperature was <
obtalned after approx. 3 hours of heating, This was kept constant + 2 X for the remalning 2% %&
hours of the 5-hour heating period,

46,7 Disconnection/connection (test 7) %

Each of the four test objects was disconnected and connected altogether five times as sp%ﬁed
by the manufacturer's assembly Instructions. No visible damage was found on the contact
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Test results (continued)
4,68 Partial discharge test at elevated and amblent temperatures (test 8)
Test frequency: . 50 Hz
Test temperature: Amblent temperature 26°C
Conductor temperature 20 °C and elevated, resp.
95.100 *C
Callbration of the test clrcuit by callbrator output 10 pC
Measured PD values
Test anangement
by 44503 300 Prestress Measuring | Measured
voltage voltage PD value
stctien (1 min} (1 min)
No.oftest | Voltage applled Earthed kv KV pC
oblect 1o
Measured PD values at elavated temperature
1 Conductor Screen
29 25 <3
2 Conductor Screen
3 Conductor Screen
29 25 <3
4 Conductor Screen
Measured PD values at amblent temperature
1 Conductor Screen
29 25 <1002
2 Conductor Screen
3 Conductor Screen 29 25 < 1,0 123
4 Conductor Screen 29 25 <1,0 133
Notes:
¥ Two of the respective test lines were connected to form one closed conductor loop for
heating the latter. Thus, twao test lines were simultaneously tested. Providing separate testqg S
results for each of the test lines Is not possible, &

% Baslc disturbance level at same value
3 The test lines were separated for the PD measurement

éj;o
4
&

3

i

&
&

&
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Test results (continued)

46.9 Impulse voltage test at ambient temperature {test 9)

Full wave Front ime Ti=125us
Virtval time to half value T, =55.0 ps

Test temperature: Amblent temperature 20°C
Conductor temperature 20 °C

Test amangement
wodiary seabrg end
Test voltage Resuit
a3t object
No. of test | Voitage applied Earthed Ky Nurnber of
object to Impulses/disruptive
discharges
1 Conductor Screen
2 Conductor Screen +125 10/0
-125 1070
3 Conductor Screen
4 Conductor Screen

MNotes:

All test Iines were tested simultaneously,
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Test results {continued)

4,610 AC voltage test (test 10}

Duratlon of test after having reached full voltage: 15 min
Test frequency: 50 Hz
Test temperature: Amblent temperature 20°C

Conducior temperature 20°C

Test arrangement
4
anEry peatng eod
= Test voltage Result
lestctiect
No. oftest  |Voltage applled Earthed kv
object to
i Conducter Screen
2 Conductor Screen
32 No disruptive discharge
3 Conductor Screen
4 Conductor Screen
Notes;

All test [Ines were tested simultaneously.
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4.7 Assessment of the results of test sequence D1

* Test 1

In the DC voltage test at -76 kV//15 min, no disruptive discharge occurred on any of the four test
objects,

o Test 2

In the 50-Hz AC voltage test at 57 kv/5 min, no disruptive discharge occurred on any of the four
test objects.

e Test 3

In the partfal discharge test at amblent temperature and at 50-Hz AC voltage of 25 kV, none of
the four test objects exceeded the permissible maximum partlal discharge value of 10 pC. The
pantial discharge value measured was not higher than 1.0 pC,

v Test 4

In the Impulse voltage test at elevated temperature with 10 test Impulses of 125-kV fightning
impulse voltage 1.2/50 of each polarity, no disruptive discharge occumed on any of the four test
objects.

e Tests

All of the four test oblects were subjected to 63 electiical heat cycles In alr, In the simultanecus
50-Hz continuous AC voltage test at 32 KV, no disruptive discharge occurred on any of the four
test objects,

s Test 6

Al of the four test oblects were subjected to 63 electrical heat cycles In water. No disruptive
discharge occurred on any of the four test objects, when they were tested simuttaneously In water
and by 50-Hz continuous AC voltage of 32 kv,

e Test 7

After 5 complete operations of disconnection and connection, no vistble damage was found on
the contact

s Test 8

In the partlal discharge test at elevated and amblent temperatures at 50-Hz AC volt
none of the four test objects exceeded the permissible maximurm partlal discharge vd|
The parifal discharge value measured was not higher than 3 pC.
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Assessment of the results of test sequence D1 (continued)

» Test 9

In the Impulse voltage test at amblent temperature with 10 test impulses of 125-kV lightning
impulse voltage 1.2/50 of each polarity, no disruptive discharge occumred on any of the four test
oblects.

o Test 10

In the 50-Hz AC voltage test at 32 kV/15 min, ne disruptive discharge occutred on any of the four
test objects.

Al of the four test objects meet the requirements specified by CENELEC Harmonlzation Document
HD 6291 52 2006-2.

The tests of test sequence D1 have been PASSED.

BERLIN
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5. Tests of test sequence D2

5.1 Test laboratory

High-vokage test laboratory, high-voltage hall 2 and

High-power test laboratory, high-current bay

5.2  Normative document

CENELEC Harmonlzation Document HD 629,1 52; 2005-02
DIN VDE 0278-629.1 (VDE D278 Tell 629-1): 2002-G6
IEC 61442: 2005-04

DIN VDE 0278-442 (VDE 0278 Tell 442): 2006-01

5.3 ___Requlred test parameters

Test No, Type of test Required test parameters
1 DC voltage test Testvoltage 6 x Uy 76 kv
.| Duration of test: 15 min
Polarity: Negative
2 AC voltage test Test voltage 4.5 x Ug 57 KV
Test frequency: 50 Hz
Duration of test: 5 min
3 Themmal short-circuit test of Short-dircult-conductor
the conductor final temperature; 250 °C
Number of short-clrcuits: 2
5 Disconnection/connection Number of complete
operations: 5
) Impulse valtage test at Front e 12 ps
amblent temperature Virtual fime to half value; 50 ns
Test voltage: 125 kv
Number of Impulses: 10 Impulses
Polatity: pos./neg.
Conductor temperature: &
7 AC voltage test Test voltage 2.5 x U 32k
Test frequency: 50 Hz
Duratlon of test: 15 min

BERLIN
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54 Test arrangement

Each of the three connectors under test was arranged on a test lne by the client The connectors
were completed by bushings or temminations. The test objects were mounted on cable lines of
approx. 3-m length and of N2XS(B2Y-1x50 RM/16 mm?-12/20 KV type, To apply the test voltage,
each of the test lines had additionally been equipped with one auxiliary sealing end of EPKT type
{made by Tyco Electronics Raychem),

All test voltages were applled to the core against the cable screen, which was connected to the
test earth, The ests did not start earller than 24 hours after the Installation of the accessories on
the cable lines,

54.1 DCvoltage test {test 1)
Test arangement to IEC 61442: 2005-04, Clause 5

54.2 ACvoltage test (test 2)
Test arrangement to IEC 61442; 2005-04, Clause 4

54,3 Thermal short-circult test of the conductor (test 3)
Test arrangement to IEC 61442; 2005-04, Clause 11

The three test objects were amanged on an assembly plate on equal level with phase centres
distances of 110 mm. Additionally the cables were fixed by cable clamps at a distance of 350 mm
measured from the bushing end. For the test, a short-circult brddge of 30 mm x 10 mm was
connected at the three bushings, and the auxifiary sealing end sldes of the three test lines were
connected three-pole to the short-clreult current source.

54.4 Disconnection/connection (test 5)
None

545 Impulse voltage test at ambient temperature (test 6)
Test arrangement to IFC 61442: 2005-04, Clause 6

546 ACvoltage test (test 7)
See Sub-clause 5.4.2
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55 Test and measuring clrcuits

551 DCvoltage test (test 1)
See Sub-clause 45.1

552 AC voltage test (test 2)
See Sub-clause 4.5.2

55.3 Thermal short-circult test of the conductor (test 3)
See followlng sheet,

B5.4 Disconnection/connection (test 5)
None

555 Impulse voltage test at amblent temperature (test 6)
See Sub-clause 454

55.6 ACvoltage test (test 7)
See Sub-clause 45.2

BERLIN
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Tast and measuring clrcuits (continued)

Thermal short-circult test (test 3}

Technical data of test clrcults

"fest requirement Short-clrcult tests
Test No. 207 4195 and 207 4196
Number of phases {est dreutt) 3
Number of poles/phases {Test object) 3
Power frequency Hz 50
Power factor cos g 0.015
Generalor / grid Not earthed
Farthing condions  Short-dreult transformer farthed
Short-clrcult point Not earthed
Tr I TO
—NWY\—.—C Q
&
Y Y Y'Y L—IEI—%) Q
E Power supply (grd) TO Test oblect
St Master breaker | Current measurement
Dr Making switch U Voltage measurement
L Current-limiting reactor 1-3 Measuring points
Tr Short-clrcult transformer

Figure 7: Test and measuring clrcutt for the thermal short-clreult test of the conductor

Technical data of measuring circults

Measuring point Symbol Measured quantity Measuring sensor/device / kM
1 111 Current of conductor L1 Rogowskl measuring qﬁ §
2 112 Current of conductor L2 Rogowskl measuring dégfc\\ E;
3 113 Current of conductor £3 Rogowskl measuring dem "
Recording fnstument: BE 256 Wanslent recorder system

BERLIN
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56 Testresults

56.1 DCvoltage test {test 1)

Polarity: Negative
Duratlon of test after having reached full voltage: 15 min
Test temperature; Amblent temperature 20°C

Conductor ternperature 20°C

Test amangement
vy -W—
* Test voltage Resuit
test et
erminazen
No.oftest [Voltage applied Earthed kv
object to
5 Conductor Screen -76 No disruptive dlscharge
6 Conductor Screen -76 No distuptive discharge
7 Conductor Screen -76 No disruptive discharge

Notes: -
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Test results {continued)

56.2 ACwoltage test (test 2)

Duraton of test after having reached full voltage: 5 min
Test frequency: 50 Hz
Test temperature: Amblent temperature 20°C

Conductor temperature 20°C

Test arangement
7 —
Test voltage Result
estotfec
——
No.of test  |Voltage applied Earthed kY
object o
5 Conductor Screen 57 No disruptive discharge
6 Conductor Screen 57 No disruptive discharge
7 Conductor Screen 57 No disruptive discharge

Notes: -
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Test results (continued)
56.3 Thermal short-clrcuit test of the conductor (test 3)
Condition of tesl object before test: Prestressed by previous tests
Connection of the test object: By 50-mm? cable
Short-creutt point: At the bushings
Amblent temperatures 16 °C
Test parameters:
Test No. 207 4195 207 4196
Test voltage k) 455 455
L1 167 16.9
Peak shor-drcuft curent kA 12 121 120 (
13 159 16.0 )
u 952 954
Symmetrical short-circult curent kA, 2 940 %40
L3 956 956
) Average 549 550
Duration of shot-drcult ms 309 916
& 829 83.7
Jovleintegral 10% Als 12 8.7 828
i3 835 845
Syrametdcal short-dreult cument 15 kA 905 9,09
Notes - -
Evaluation 0K oK
Notes:
OK: The test object Is able to camy the short-circuit cument.
Conditfon of test oblect after test: (

The test objects did not show any extemally vistble changes or damage.
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Test results {continued)

564 Disconnection/connection (test 5)

Each of the three test objects was disconnected and connected altogether five times as specified
by the manufacturer's assembly Instructions, No visible damage was found on the contact,

565 Impulse voltage test at amblent temperature {test 6)

Full wave: Front time Ty =146 us
Virtual time to haffvalue T, =53 ps

Test temperature: Amblent temperature 20°C
Conductor temperature 20°C

Test arangement
é sentng end
= Test voltage Result
fesl otlect
teminegin
No. oftest  {Voltage applled Earthed K Numbeis of
oblect 10 Inmpulses/disniptive
discharges
5 Conductor Screen
+125 10/0
6 Conductor Screen -125 10/0
7 Conductor Screen
Notes:

All test ines were tested simultanecusly,
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Test results (continuved)

5,66 ACvoltage test (test 7)

Duration of test after having reached full voltage: 15 min
Test frequency: 50 Hz
Test temperature; Amblent temperature 20°C
Conductor temperature 20°C
Test arrangement
V7 Se—
= Test voltage Result
st etfuet
tervaion
Nt()). E;J)i‘é?st Vo[tageioapphed Earthed "
5 éonductor Screen
6 Conductor Screen 32 No disruptive discharge
7 Conductor Screen
Notes:

All test lines were tested simultaneously,

LIN
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5.7  Assessment of the tests of test sequence D2

s Test 1

in the DC voltage test at -76 kV/15 min, no disruptive discharge occurred on any of the three test
objects,

» Test 2

In the 50-Hz AC voltage test at 57 KV/5 min, no disruptive discharge occurred on any of the three
test objects.

s Test 3

In the thermal short-circult test of the conductor with a thermally equivalent current of 9.0 kA/1 5,
no visible damage was detected on any of the three test objects,

o Test5

After 5 complete operations of disconnection and connection, no visible damage was found on
the contact

¢ Test 6

in the Impulse voltage test at amblent temperature with 10 test impulses of 125-kV lightning
Impulse voltage 1.2/50 of each polartty, no disruptive discharge occurred on any of the three test
objects,

o Test 7

In the 50-Hz AC voltage test at 32 KV/15 min, no disruptive discharge occurred on any of the
three test objects. -

All of the three test objects meet the requirements specified by CENELEC Harmonization
Document HD 6291 S2 2006-2.

The tests of the test sequence D2 have been PASSED.
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6. Speclal tests {tests Nos, 17 to 21)
6.1  Testiaboratory —
Low-voltage test laboratory, test room 7 Gest No, 17)
High-voltage test laboratory, high-voltage hall 2 @tests Nos. 18, 20 and 21)
High-power test laboratory, test bay 3 (test No. 19)
6.2 Nomnative documents
CENELEC Harmonlzation Document HD 629,1 $2: 2006-02
DIN VDE 0278-629.1 (VDE 0278 Tell 629-1): 2002-06
[EC 61442; 2005-04
DIN VDE 0278-442 (VDE 0278 Tell 442 2006-01
63 Requlred test parameters
Test No, | Type of test Reguired test parameters
17 |Screen reslstance Temperature during exposure 10 heat:  (120+2) °C
measurement Duration of thermal ageing: 168 h
18 Leakage cumrent Test voltage U; 24 kY
measurement
19 |Screen fault cumrent » Solldly eaithed system
inltlatlon test Test voltage: 127 KW?
Test current: 10kA
Duratlon of current flow: 02s
Number of tests: 2
« Unearthed or
Impedance-earthed systemn
Test voltage: 127 kY
Test current: Minlmum 10 A
Test procedure: Start
Cis
0-2 min
C-2 min
C-2 min
C1min
Oend
20 | Operating force test Ft900N
21 Capacitive test point - -
performance

Note:

become more severe,

@%%

o

%'%
1) Test parameter complles with normative document If lower values are applied the taﬁ %%’
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64  Test ammangement

641 Screen resistance measurement (test No. 17)
Test arrangement to IEC 61442: 2005-04, Clause 15

Only one single connector body was used for the measurement. For the definite and reproducible
measurement of the resistance on the screen two rings made of bare copper wire and of approx.
1-mm width were fixed to the screen. They seved as fixed elecirodes for the resistance
measurement

6,42 Léakage current measurement (test No. 18)
Test arrangement to IEC 61442: 2005-04, Clause 16

The dlient Installed one test object on a short length of cable, which was equipped with an
avxlliary sealing end on fis other end, and completed it with a bushing. Subsequently, a square
metal foll of 25 cm? was fitted to the outer conductive layer of the test object In the reglon of the
bushing. When the AC test voltage was applled to the test object, the leakage current from metal
foll to earth was measured.

64.3 Screen fault current initiation test (test No. 19)
Test arrangement to IEC 61442: 2005-04, Clause 17

A bushing was centrally arranged in a metal plate of 600 x 600 x 5, which was vertically fixed to a
test rack Each of the test objects, Installed on a short length of cable by the client, was fixed 1o the
bushing and the screen was earthed In accordance with the manufacturer's instryctions, The other
end of each length of cable was equipped with an auxillary sealing end, For the test with solldly
earthed system, a threaded 1od of 10 mm & was aranged In the reglon of the transition from the
conductor to the cable lug In the body of the connector under test so that a connection was
established from the cable lug through a dllled hole to the Inner and outer conducting layers of
the connector body. For the test with unearthed or impedance earthed systems, a drilled hole was
used Instead of the rod, It had a copper wire of 0.2 mm @ for bridging the Insulation between the
inner and outer screens and for iniflating the arc. In both cases, nelther the rod nor the wire
protruded beyond the outer conducting layer of the connecior body.

6.4.4  Operating force test of the cable connector {test No. 20)
Test arrangement to IEC 61442; 2005-04, Clause 18

One connector was assembled according to the client's instructions and was mounted on a
bushing using a gliding agent provided by the client

6.45 Capacitive test point performance (test No. 21)
Test arrangement to IEC 61442; 2005-04, Clavse 20

One connector was Installed on a short length of cable by the client and the screen
In accordance with the manufacturer’s Instructions. The test object was equipped with d

bushing. i %‘%ﬁ@%’
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6.5 _Test and measuring clircults

6.5.1  Screen resistance measurement (test No. 17)

Technlcal data of measuring clircult

Measuring | Measured quantlly | Measurng sensor/device Technlcal parameters
point
1 Reslstance Digital hand multimeter of 137 type | Measuring range R - 2 k@
(KEMHLEY)
PO

1 MeaSudng polnt
PO Test object

Flgure 8: Measuring clrcuit for resistance measurement on the screen
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Test and measuiing circuits {(continued)}
65.2 leakage current measurement (test No, 18)
Technical data of test cireuit

SIngle-phase AC voltage source

Test transformer: Rated voltage 125 kv
Rated power 100 kvA
Rated frequency 50 Hz
Damplng resistance D67 kG

Technical data of measuring clrcult

Measuring point Measured quantity Measuring sensor/device Technlcal parameters
1 Test voltage Capacitive divider with Ratlo 864

MU11 {TURD) peak

voltmeter
2 Test cutrent Digltal hand multimeter of | MB 0.2 mA AC

137 type {KETHLEY)

Lrvereed y
Rp
PO
E PTr
Foll R
2k0

—{-]

E  Suppy
PTr  Test iransformer with variable transformer connected In serles
R,  Damplng resistance
Reslstance
1,2 Measuring points
PO  Test object

Figure 9: Test and measuring circult for the leakage current measurement
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Test and measuring clrcults (contihued)

653 Screen fault current Initlation test (test No. 19}

Technical data of test drcult

Test requirement Screen fault cument test
Test No. 107 4009, 107 6200 and 107 6201
Number of phases (Test clrcult) 2
Nutnber of poles/phases {Test object) 1
Power frequency Hz 50
Power factor cos ¢ <015
Connection of short-circult tansfoimers i
Short-dreutt power 120 MVA
Grid ] Not earihed
Farthing condifons  Short-clrcult transformer Earthed

S0 M T L2

u
S Dr L
%
E Power supply (grid) 1,2 Measuring polnts
s Master breaker I Curent measurement
Dr  Making switch U Voltage measurement
L1,12 Cuirent limiting reactors TO  Test object
Tr Short-clreult transformer
Flgure 10: Test and measuring clrcult for the screen fault current infiation test
Technical data of measuring dircults
Test No. Measuring | Symbol Measured quantity Measuring sensor/device
polnt
107 4009, 1 | Short-clrcult current 1 Current fransformer
107 6200 and
107 6201 2 u Test voltage RC divider
Recording Instrument:
BE 256 translent recorder

BERLIN
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654 Capacitive test point performance (test No, 21)

Capacilance measurement by differential bridge

The capacitance Cx to be measured was connected to a capacitance measuring bridge together
with the well-known capaditance Cn.

Technical data of measuring circult

Measuring | Measured quantity Measuring sensor/device Technlcal parameters
point
1 Capacltance C-tan & measuring bridge | Measuring range x 100 pfF

of VFM type (made by

MWE)
2 Test voltage Capacitive divider with

MU11 (made by TuRD}

peak voltmeter

&
i Lors
Cx == Cn
Ke

G Sine-wave generator

Cx  Capacitance {0 be determined
t,5 Cable conductor or cable screen
KP  Capacitive test polnt

Cn  Comparison capacitance

1,2 Measuring polnts

Figure 11: Test and measuring clrcult for determining the capacitive test polnt performance %i& ﬁ%
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6.6 Testresults

6.6.1  Screen resistance measurement (test No, 17)

Test temperature; Amblent temperature "20°C

Temperature durdng exposure to heat: 120°C

Time of exposure {0 heat: 168 h
Test arangement

Reslstance Result
No. of Conditlon of 0
test objact test object
8 Before exposure to heat 164 OK
8 After exposure to heat 280 OK

OK: The reslstance measured before and after the exposure to heat was significantly below the
maximum pemissible value of 5000 0.

6.6.2 Leakage current measurement {test No, 18)

Test temperature; Ambient temperature 20°C

Test arangement

Test voltage Leakage Result
current
No. of test  |Voltage applled Earthed kv UA
object fo
9 Cenductor Screen 24 <5

OK: The leakage current was below the maximum permissible value of 05 mA.
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Test results (continued)

6.6.3 Screen fault current Inltiation test (test No, 19)

Test requirement: Screen fault current test for impedance-earthed systems

Type of test object RS$5-6225-R 250 A

Amblent temperature: 19 °C

TestNo. 107 . 4007 4009

Test object . No, - 10

Cyde - Cis - Oyrin = Comar™ Og,,\h- cimh' o]

Test voltage KV 128 128 i28 128

Test current A 155 155 15.5 155

Time of test 5 0.2 1 120 60

Notes 1 2 2) 2

Evaluation - 1914 OK oK
Notes:

1) Current setting :
2)  ‘The test object Is capable of properly canying the fault current.
OK:  During the making cycle the arc was Ignited or re-lgnited, respectively.

During the making tme, the current flow was present
A fault In the Insulation is refiably detectable,

Test requirement: Screen fault current test for solidly earthed systems

Type of test object RSS5-5225-R 250 A

Amblent temperature: {9°C

Test No. 107 6189 6200 6201
Test object No. - 9 9
Test voltage kv 128 128 128
paak current kA 285 2725 245
Test current kA 1.0 11.0 11.0
Time of test 5 210 200 200
Notes 1 2 2
Fvaluation - oK oK
Notes:

1% Curent setting
2)  The test abject Is capable of properly canying the fault current

OK: Forthe case of a disruptive discharge the screen of the connector Is able to carry a 4%
current which Is sufficlent to trip the protection device. %

%
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Test results (continyed)

6.6.4 Operating force test (test No, 20)

Cold conditioning for 12 h at =20 °C, withdrawal force = 414 N

6,65 Capacitive test point performance (test No, 21)

Test temperature: Amblent temperature 23 °C
Test arangement
—{ les J-
[ [+
¥
e
Capacitance of test point Notes
Kp
o+
No. of test Valtage Earthed Towards Towards
oblect applied to cable screen | cable conductor
Ge Ge
pF pF
Screen
12 L {conductor} | connection of - 103 OK
the connector
body
12 S (screen) Conductor 135 - (014

Notes:

OK: The ratlo of G, to C;c was 135 pF:103 pF = 1.31, and thus < 12 as specified by the normative
document.
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6.7 Assessment of speclal tests

s Tost 17

The reslstance measured before and after the exposure to heat at 120 °C/168 h was 280 and
164 O, resp. This was significantly below the maximum permissible value of 5000 Q.

» Test 18

The leakage curent measured at an applied AC test voltage of 24 KV fell below the maximum
permissible value of 05 mA with a measured value of 5 pA

s Test 19

- Solidly earthed systems

For the case of a disiuptive discharge the screen of the connector Is able to cany a fault current
which Is sufficlent to tlp the protection device. The fault was refiably initiated within 3 5. The
screen Is able to discharge an arc to earth. The cunrent Is sufficient to operate the clrcult protection,

- Uneanhed or Impedance-earthed systems

During the making cycle the arc was Ignited or re-gnited, respectively, During the making time, the
current flow was present A fault in the Insulation Is rellably detectable. During the making cycle,
the arc was Ignited resp. re-ignited at 121 KV, During the making time, the current flow was
present at 12.1 V. A fault in the Insulation Is rellably detectable,

s Test 20

The withdrawal force was determined to be 414 N, Thus it Is below the maximum permissible
value of 900 N.

* Test 21
The ratlo of €, to C, was determined to be 1,31, whlch Is < 12 as specified by the normative

document

The test objects meet the requirements specified by CENELEC Harmonization Document HD 629.1
52: 2006-2,

The special tests Nos. 17 to 21 have been PASSED,
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7. Photos
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Flgure 13: Arangement for the electrical heat cycling test In alr for test sequence D1\{% {'i A
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e - :
T == =

Fgure 14: View of the test objects for the test sequence D2 {mounted on bushings)

Figure 15: Test object No.

"after the sereen fault current initlation test(so[ld?y ear%%?ﬁ%
SN
g
D
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ES

Figure 16: Test object No. 10 after the screen faull cuirent Inltlatlon test
{unearthed or Impedance-earthed systems)

BERLIN

SHEET 49




INSTITUT ,PRUFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK” GMBH TR (|l

BERLIN

TYPE TEST REPORT NO, 1213,1607,6.939 SHEET 50

8. Oszlllogramme

Test—No, 1074009

40 !

‘:W ‘ ' }WV\ {W\NW
W .

i [A]
(=]

0 200 400 600 800 1000

10.0

—~10.0} ‘ ,

u [kv]
o
)

0 200 400 800 400 1000
t [ms]







—ANA NiG Technology MV\—e

Codua, 6yn. Camokos 1, Ten. +353 884 00 55 78, +359 884 00 55 79,

htip:/fwww.ngtechnology.org/, office@ngtechnology.org

, Hpeanasnauenye:
KomexrausT 6eToHoB TpaHchopmatopen moct CTRS e npejnasHauyeH 3a 3axpaHsane na OHTOBM H
- pMuninenu notpebutenn ot xaGenmny ywHum po 20 KV, TpaxcdopmaropHaTa NONCTAHIMA MIPEACTARNABA
CAMOCTOATENHA HOCTPOIKA C BH3MOXKHOCT 32 BHHITHO 00CyKBaHe.

Tpauchopmaroprata noxcranps CTRS e Haneaso 3apbpiter B GabpuiHy yoroBHA MPOMYKT BKIOYBANT
TparcOpMATOp, pasTpeeITenta ypeaba cpenno Haupexenye xo 20 kY, ypeuba HHCKO HaNpeXeHue 10 0,4 kVu
BCHYKH HEOGXOMEMA AOMBIHATENHH YCIPOHCTRA B CHOTBETCTBHE ¢ HOPMATHBHITE HOKYMCHTH M H3HCKBAHHATA Ha
KOHKPCTHHA IPOCKT.

L. Msucksanusg 3a eKCHIOaTAIMA:

Tpancpopmaropnara noperanmms CTRS e mpeasasnauens 33 ofciyxsane OT npaBocnocoben
nepconan ua YE3 — Boirapust AJl, npuresxapay ChOTBETHATE KBATMPHKALONHY IPYIIH.

- VCIIOBHS 110 SKCTITOATAIMA ~ 32 MOHTAK Ha OTKPHTO.
¢ eMIepaTypa Ha OKOMHaTA cpexa - or - 25°C po +40°C.

- Hazmopexa BrcouuHa - Hant 1000 M.

- Maxcumanua BIaKHOCT Ha Bb3AyXa - 96% npu 20°C,

- 3aMBPCABAHE - OKONHATA cpelia Ge3 TOKONPOBOAMMH NIPAX0Be, AKTHBHH ra30Be H HapH.
- Oxonna cpeaa - s3puBofesonacHa K noxapobesonacHa OKosHa cpela.

- O6BHEKA - MOHO GJOX OT BOROIUTETEH GETOH ¢ TOTUIO H30IMPAHE BPATH 32 IOCTHH KbM PasnpeNesHTenan ypenou
CPE/IBO ¥ HHCKO HATIPEXCHHE M JIBG CPETLYNIONOMKHEH BPATH HA OTASTSHHETO 38 TpatcdopMaTopa ¢ BEH THIALHOHNH
PEIIeTKI ChC cleNManes npodi oculypaBau OXJIaxaaHe Ha Tpancopmaropa. Kiac Ha oOBUBKATA CBINACHO
BAC 133010,

- 3aIIHTA OT HACEKOMH TPHM3a9M H NTHIH - OCHIYPABA €& NOCPEICTBOM CHENMAIHH MPEKH MOCTABCHH 38
BEHTHIALHOUHNITE PEIIETKY Ha BPATHTE.

- 3a3eMIIeHHE - BCHUKH MCTAMHH YacTH HA XOMIIEKTHHA TPaHCHOPMATOPEH NOCT €A 3a36MEHH TOCPEZCTBOM 00MI
RETPEMICH 3a36MUTETIGH KOHTYD, KORTO Ce CBbP3Ba ¢ BRHITHKA 3a38MHUTENEH KOHTYD Upe3 GOATORE PasionOXeHH OT
npere crpann Ha BKTIL &
- Ocsernense - TpancHOPMATOPHHA HOCT HMa OCBETHTEIRH Teda H KIOYOBE 33
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nomenenne. CHUIMTE Ce 32XPAHBAT NPe/i IIABHHA IPEKhoBAT HA ypenba HH n ca sauyreny ¢ npeumasuren cse
CTOIAEMA BJIOKKA H C HY)KHATA KOMYTALMOHHA BEIMOKHOCT,

- 3aUATa OT KOMAEH3 - KOHCIPYKUHATA Ha 0OBHBKAT4, NOKDHMBA, BPATHTE M CHCTEMATA 34 BEHTHNAINMA Ha
TPaHCHOPMETOPHIA IIOCT OCHIYPABA CHIYPHA 3AIATA HA CTEHHTE H TARAHE OT KOHAEH3,

~ Besonacna paGora - mpensuuenM ca BoHuxy MEpPOIIPHATHA CBINIACHO H3HckBauusta BJIC  60439-1-2002 1
Hapen6a Ne 3 ot 9 1on1 2004 1. 3a YCTPOHCTBOTO Ha eICKTPHYECKHTE ypentu EIEKTPONPOBOAHUTE MUEHH,

- Tpauchopmaroprps mocr CTRS ce CBOPOBOX/A OT MHCTPYKUMA 32 CKCIUIOATALMA Ha GBITapCKd esuk
HE3aBHCHMO OT BHpPMATa YIPOH3BOLUTEN HA pasnipenenntentata ypeada /KPY/, koaro e Bnosxena B Hero,

.  MonTtax
Jancdopmaroprus noct CTRS ne Haucksa tysnament 3a MorTax. Coimesr ce MOHTHPA B H3KOII C pA3MepH
e vy © Abn6Gounsa Max-80cM. Ha pnHoro NpeABapUTENHO ¢ IIOATOTBEHA TpamboBaHA rIchUHA
Bh3rnasRuua. HIpH Heo6X0RHMOCT ce H3BRPIUBA HUBCTAST Ha Tpadorocra.
Hpucsennnasar ce H3x0MHUTE MMHEM Ha HIPEABAPUTEIIHO HOATOTBEHIA 3a3CMUTENCH KOHTYP /K aaseMietiHe < 4/ KHM
saseMuTennyTe GONTOBE, HAMUPANIM Ce HA CTPAHHATHTE cTeny na BKTIL o 1o HAYHH C¢ OCHINECTBARA BPE3Ka
MEIY BETPSIUNO MITMBIHEHHS 3a3¢MHTCNEH KOHTYP M BEHLUHHMS M BCHUKM CBOPBXEHHA HA KOMIIEKTHHA
TpaHchOpPMATOpER IOCT, KAKTO ¥ BCHYKM METAIIRH YACTH CE 383CMARAT,
- Oxropy 3a xabenu - B 0CHOBATA HA OGBMBKATA, KOATO TpencraBipBa 6eTOHOB MOHO GJIOK ca NpeaBu/eHH O 5
6pos oTROpY 0T KM CIpana Ha ypenba cpeaHo nanpexenye. Hpn nmpemunapane Ha 3axpaHpanyiTe Kabems npes Fax
¢ HeODXOAMMO JIa Ce H3NON3Ra CHOTBETHATA Kabenua apMaTypa OCHrypamamia LENOCTTa Ha KabelHaTa H3onamum.
Beeku TpascdopMaTopes moCT e OKOMMTEKTOBAHA © HeoOxopuMara kaGeliHa 8pMATYpa B 3aBHCUMOCT OT
HBHCKBAHHATA HY KOHKPETHHA TIPOCKT.

II.  JlapHW 33 KOHCTPYKIHITA:
. Sremer na samura - [P-33D
- Manpesxnusoct Ha yaap - 20 ]
- Happsaompoot Ha noxprea - 3300 K/e2
~ Knac na obersxara — 10

- YeroiupoceT Ba orel - B

- YeToHUBBOCT Ha OPBH Ha CTEHUTE H TABAHA - 120 MHH

- MunaMaiHO pascroanme ot Apyry crpazu (3aBHCH OT THRA HA CHCENHUTE noctpoixm) - ot 10 go 12 m.
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IV. OcHOBHM TeXHUYECKH JAHHH;

Crannapti
BAC EN 62271-202:2007

BHIC 60439-1-2002

Hapenta Ne 3 ot 9 1oun 2004 1, 2a yoTpOHCTBOTO Ha eNEKTPHYESCKHTE YPEADH H eNeXTPOIPOBOAHATS
NMARAR

Hapexnba No2 “IporusonoXapHu CTPOHTENHHA HOPpMH”

Hapen6a Ne3 “MunuMaIHg H3HCKBAHHS 33 OCHT YPSBAHE HA 30PABOCIOBHH M 0e301aCHM YCIIOBYS Ha TPYA”

Hatipesxenne Ha ¢TpaHa BHCOKO Hanpexwenne - 20kV

MaxkcuManHo pabOTHO HalpEXKeHUe Ha CTPAHA BUCOKO HanpexeHue - 24 kV
PabotHo Hanpexenne (Me) Ha cTpaHa HHCKO HalpeXeHHe -0,4kV
Homuuanza yecroTa -50Hz

Bpoit pazan -3
Huro Ha H30/aIHATA HA CTPAHA BUCOKO Hampexenue - SO kV
Hanpexesne #a uzonamuara (1) Ha ctpana HHCKO Hanpexexue - 690 V
Wspepaxano ammyncHo Hanpexerne (U1.2/50ms) na crpana BUCOKO nanpexenue- 125 kV
. Mzpepxano pMmyncHo Hanpexenue (U;imp) Ha cTpaHa HHCKO HanpexeHHe - 6 kV
. 10 HomuHaneH TOX Ha MpexoB MousocreH PasepmsmTen (1) — 630 A
" 11. Homumanen Tox Ha exoza va KKY 3a pasnpeeneHue H yIpasieHue Ha
crpana HLH. (1) - 1250 A
12. Kparkotpaiino usnbpikaH ToK (ToX Ha TepMuyma yeroiiunsocr) Ha crpana B.H.- 16 kA/1§
13, Tok na AvHAMAYHA YCTOHYHBOCT Ha CTPaHa BHCOKO HanpexeHue -50 kA
14, Maxcumanna Moumoct ka BKTIT - 800 kVA
15, Mousoct na tparchopmaropa - 800 kVA
16. KpartkotpaliHo u3AbpXaH TOK (TOK Ha TepMuyHa yeroiuupoct) (len) Ha crpana HH.- 17 xA/1§
17, Tok Ha grHaMHYBa yeroiiaueocT (1px) Ha cTpaHa HECKO HanpexenHe : 50 xA
18. Knac na oberieka wa BKTI: IP 33D

e S

V. XapaxTepHucTHKY Ha Y4CT CPEIHO HAPESKEHHE:
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B Ttpancdopmaropuus mocr CTRS e IIPCABHACHE BHIMOMKHOCT 38 MOHTAX Ha KOMINEKTHH
pastpenenntenny yorpoiicrea /KPY/ ¢ xombunamua or 1 mo 4 wnrerpupann Qyukumonamnd Gnoxa
FlouFix na dupMa EFACEC. Chlunre NpHTEKABAT CHEAHNTE OCHOBHH XAPaKTSPUCTHRH:

- FlouFix e rama or dabpuuso crmobemn, TectBamM u cBOGOAHO CTOAIM mkadore ¢
BIPANCHH B TAX TOKOBOASHIM 9acTH /MHIMHH/, KOMYTAUHOHHA 33IMTA H HM3MEPRATCIHA ANAPATYDA.
EnexTpuueckure ¥ MexaHRUHM paGOTHH MEXaHM3MH ca PA3NONOKCHY 387, YENHA IUI0¥a, C BH3YAIHO
YXa3BaHe Ha MHEMOCXEMA HA MONOKCHUCTO HA KOMYTAUMONHATA ANAPATYPA (3ATBOPEHO, OTBOPEHO H
3a3EMEHO).

- FlouFix ca camocrosTensn u3uao H3omupany 610koBe, CHCTOT ¢6 OT :

*  XepMMTH3EDaH METANeH KODIYC OT MepbxiaeMa (663 HeOOXOMUMOCT OT
TOZIPBKKA) CTOMAHA, KBIETO Ca YPYIHPANY 3a6/HO YACTHTC NOZ HANPEKEHHS, MOIHOCTOH
PASC/UTHATEN, 3€3EMMTC), KOMOMHALMA TIPETUA3HTEN-MOIMHOCTCH pPASCIMHHMTEN HIH

OPEKBeBAY, _
*  OrAencHue 38 HHCKO HATIPEXEHHE,

*  Ornenenne 3a 3a/(BIOKBANMA MEXAHHIEM,
* Ompmenenne 3a mpefmaswrend sa  (QYBKIMPTE MOIHOCTOH  pPase/MHHTCN-
IPEAIA3HTEITH.

- Kopnycwst Ha ypenbure FlouFix e mansmren ¢ SF6 ¢ MaHoMeTpHuHO Hamarade 0.5 bar.
XepMeTHuHOCTIA My, KOATO Ce IIPOBEPABA CHOTEMATHIHO B 3ABOKCKH YCIOBHA, OCHTYp#B2 Ha
KOMYTalHOHHATA aNapaTypa O4aKBaRO BpeMe Ha XHBOT oT 30 roguuu

- PaGoTnure XapakTepMCTHXH, nonyueHH 3a ypenbure FlouFix, CHOTBETCTBYBAT Ha
OTIPEAENICHHETO 32 “XePMETHYHO 3aTBOPEHA CHCTEMa TIOH HANAIAHS” B CHLOTRETCTBUE C NpenopPsKHTE Ha
1EC. MONIHOCTHHE paseiuuuTe] ¥ 3a3eMHTENIT OCHI'YPABAT HA ONEPATOPa BCUYKH HEOBXOHHMH
rapasuay npy padora, :

- Ypenbure FlouFix ca npepuasnaveny sa pabora na 33KPUTO.

. - B ypenbure FlouFix c¢a npexsupens BCHUKM DNOKHMPOBKH HEIO3BOJABAIM NOTPCIINK
 KOMyTalHH.

- Ypenbute FlouFix ca ¢ HOABMXHM KOHTAKTH ¢ TPM CTAGHAHM HONOKEHHA (oTBOpEHO,
3aTBOPEHO H 3436MEHO) C BePTMKANEH KO, Kowerpykinsra My Ipasu eIHOBPEMEHHO 3aTBApIHE HA
PasCRHHHTENST MNK HA TIPEKHCBAE H 3A36MHUTEI HEGbIMOMCHO, 323EMHATENIAT TIPHTEKABA BKITIOUBATEIHA
CIIOCOOGHOCT 32 KBCH CHOAMHEHNA, CIIOPEN HAHCKBAKMATA HA CTaHJ(apTHTE,

- Ypentute FlouFix nprrexasar kak1o H30MHpala, Taka 1 NPeKHCBAIIA QYHKIMA,

- Hocromsr o kabelHOTO OTHENeHHE MOXe Ja ce Gnoxupa C©bC sazeMETeNd Wunw
MOINHOCTHHS PA3eRHHUTEN HIH IPEKHCBAUA, '

- JasemaBaHe - crenuaneH paoTeH JNOCT 3aTRAPS M OIBAPA 323CMUTENHHTE KOHTAKTH
OtBops1, mOBOMABANY AOCTEN A0 JOCTA ce GNOKMpE OT Kamak, KOHTO MOXe &a ce OTBOPH KOFaro
CRIBOCTHNA PASCAHAHTE/ HIK MPEKHOBAYELT ¢ OTBOPEH H OCTaRa GHOKMPAH, KOr4TO CHUIMA ¢ 3ATROPCH,

- WHpHKaTOp Ha NOOKEHHETO Ha KOMYTALHOHHATA alapaTypa - MOCTaBEHH €4 JHPEKTHO
BLPXY paboTRNTe BaNOBe HA YOTPOWCIBOTO ¢ HONBHXHH KOHTAKTH. Jamar ONpPEAIGNSHO I0KA3aR
TIGNIOMKEHHETO Ha KOMYTAIHOHHOTO YCTPORCTRO, X 6
S 3apeficTBall IOCT - CHUUAT ¢ KOHCTPYHpaH ¢ aHTH-petl)ﬁ:§ e

A

o 3TN
TIPEIOTHAPSTANO BCAKAKBS OMAT 38 HEMOCPONCTEEHO NOBTOPHO OTBAPAHS HA MOLHOCTNS pake)
2

Jiemcy;




+—AN NG Technology AV \v—*

Codwn, Gyn, Camoxos 1, Ten, +359 884 00 55 78, +359 884 00 55 79,

hitp.//iwww.ngtechmology.org/, office@ngtechnology.org

BIH HA 3€3eMUTES CIIS]] 3aTBAPAHETO, .
- SaxmouBalM  YCTpOHCTBA - MOraT ga ce msmonsear or 1 go 3 wroyanky 3a
HPENOTBPATABAHE Ha ©

»  Jocreir xo paGOTHHA JOCT Ha MOMMHOCTHHA PAse/IBHITEN MIIH Ha [IPEKbCBada.
»  Jocrsit 1o pabOTHHA OCT Ha 3a3EMUTENT.

«  3axeitcTBYBaNE Ha HAKITFOUBATIMSA GYTOH C HATHCKAHE.

- 3ppaBara, YCTOMYMBS, HAIEXIHA M HEUYBCTBHTENHA KM BB3JEHCTBHATA HA OKONHATA
cpena KouceTpyknwms Ha FlouFix BomM [0 MHOrO MajKa BEPOATHOCT 32 LIOBpENa BBB BBRTPEMIHOCTTA HA
KOMINEKHOTO KOMYTAlHMOHHO YCTpoHcTRO. HesapuCHMO OT TOBA, 32 JIa CE apaHTHpa MaKCHMamHa
Ge30IACHOCT Ha Iepcoana, yerpoiicrsata FlouFix ca xoHCIpyupasw fa m3mbppiar, 6e3 OMacHoCT Ha

; OTleparTopa, BHTIPCIHA ABra NPeJH3BHEKAHA OT HOMHHAIHHA TOK Ha KLCO chenuHeHe 3a 1 CeKyHIa.

CiyualiHOTO CBBPXHANACaHE B PE3YATAT Ha BHIPCINHATA Jbra Ce OrpaHuyasa OT OTRAPAHETO Ha
TIPeASHAA KIIAtaH HA JPHOTO HA METalHKg KOXyX, I'a3hbT ce OTB&KAA 4O 33/IHATA YacT Ha FlouFix He3
[a 38cerHe YCIOBHATA B NPE/IHATA wacT. YcrpolcTBald OTTOBAPAT HE LIECTTE KPUTCpMs, NOCOYCHHA B
TIpuiosxenne AA Ha BIC 60439-1-2002 ciex posenerno nanuTanye 3a 20KY CTaHRapTHO MITINTRAHE.

- JHTOraceHeTo ce OCHMECTBIRA Ha IPHALMIA Ha aBTONpOAyXBaHe B cpena ot 8P6
ras,
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VI,  XapakTepHCTHEY Ha YacT HACKO HANpeHKeHue:

ABTOMSTHYHHTE TPECKBCBAYH C8 CHC CIIEAHATA H3KIIOYBATONHA BEEMOKHOCT,
- 32 AsT. Ilpexscpagn 1250K 3P - 50 kA, 380/4V

Beptaxamiute paselHHBTENH ¢4 ChC CSAHATA M3KTIOUBATENHA BL3MOXKHOCT!
- 3a 400A 3P -50kA,  400/230V.

- 3a ]1000A 3P -50KA,  400/230V.

Toxosure TparchopMaropu ca ¢ KiIac Ha TOYHOCT - 0,5.
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“MEARKO” EOOK
rp.Cennneso yi.“Xp. Crvpuaonos’Me3, ren./paxc:0675/3 53 87;
tp. I'a6poso yi, ,Tymepna” MelSA, ren/daxc: 066/866 100,
ren/daxe: 02/971 98.09; 0882/025 079

Axpermrnpan Opray 3a KONTpoa ot uy “C” “@PCY
or MABCA, erpara o EA MEA: B ofmdcrra Opranyu 3a RONTpoO.
Ceprafusear sa akpemnrangst Per. Ne 100 OK-or Bap “C"/13:02,2012r,
BamaeH 10 3112.2014r,, chriacno ssicicpannsta i crangapy BJIC EN ISONEC17020:2005

CEPTUDYVIKAT 3A KOHTPOII
Ne3880/05.07.2013r.

1. Kimerr: “EH JUKH TEXHOMOKH? OO
: Anpeg: vps Codive, Bya. ;Camoxon® Nek
- 2. OBexr: Tpafponocr
Anpee: £p. Codus, ya, JKamuran JioGen Konparop” NoS

3. Konrponupans napamMeTpus
3,3. EXprBaleHTHO HHBD Ha. [IYM

4, Bawmodenne.
1 . 45 TxsupanenTHoro HYBO B3 WyM, dBA, CERIACHO HPOTOKON 3\'.93'880’11’05.07;'201311 # Ne3880-
2/05.07.2013r,, cxoreaTersa Ha wancksawnsta na Hapenba Me6/1IB 6pi58/2006r. aa new.

~ TIpunoxense; TIROTOKONA OT KGHTPOYI Me38RO-T (2 nwora) w M38B0-2 (2 nmeva) ca HepalmenHa MACT.OF .
Ceprrhprat 58 Kowipon Ne3880/0%5:07.2013 r,, oBuio'S nwcra,

H3pupiinail OXEeHKRA BA CHLOTECTEIBAETO
PEROBOAATEN KA BBEHO! 1iaerrarsesrnasisisnsheregés

Hara: 05.07.2013r.

He ce honyoka UINON3BaHeTO Ba KONUA OT HACTORALMS cepTHdhKaT ?oar d8i8p1 va vac
OCHEH G TUCMEHO Paspelleline Ha oprala sa KOATPON Wanan cepTutg uaﬁ! S ATET
Gbae OTHET MPK HBNPABOMEPHD AOIORABAHS MNY HenpasvnHa ynotpeba. @
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“Meouro” EQOHT
rp.Cesnuero yi.“Xp. Crmpuaonos”Ne3, ten/daxe: 0675/3 53 87
«5—?5(7/(—'7(@ rp. I'aBposo yi. ,Uymepua™ NelSA, ten/dake: 066/866 100

rex/paxe: 02/971 98 49;

0852/025 079

e-mail: mediko_stm@abv.bg, www.mediko.org

Axpegmrupan Opran 3a RoREpos oT Bug “C” “GPC?
o1 YIA BCA, crpana o EA MLA & ofsacrta Oprany 3a KOHTpod,
Ceprudurar 3a axpennranus Per, Ne100 OK or Bup “C”/13.,02.2012r.

sajugen no 31.12,2014r,, ChIIACHO HIHCKBANMANTA HA crangapr BJC EN ISO/IEC17020:2005

Jiver 1 or 2

Bewuro nucrope 2

o ' ITPOTOKOJ

OT KOHTPOJI HA IITYM B JKUJIMIHHE ¥ OBIMECTBEHH CIPAXH

Ne3880-1/05.07.2013r,

1. Knuenr: “EH JOKW TEXHOJ O OO
Anpec: rp. Codms, 6ya. ,Camoron” Nel
2. O6exr: Tpadonocr
Anpec: rp. Codus, ya. ,Kannran Jro6en Kongarxon” NeS

3. By na obexta: HoB
g 4. OcHoanume 3a xonTpona: 3asnska — xara 01.07.2013r.
S. Konrtponupan napamersp:
5.1. ExBuBaIeHTHO BUBO Ha Mrym, dBA

| 6.HopmaTuBHE aKTose:
! 6.1, Meron Ha xomrpon; BJAC 15471-1982r,
6.2, Hopmarnsuy naucksanus: HapenGa Ne6/J{B 6p.58/2006r,

7. YCHOBHSA IIPH KOHTPOJIA:
7.1, Mizrouuunu ya mysm: Tpancdopmarop.
7.2. Xapaxrep na myma: Xpomenms.

8. PEIVITATH OT XKOHTPOJIA:

(




erodiraod wmmdaasy]
XCTQT L0710 serodrnon eif saramdsasy €y ele)]
ILTOT PO 8T/ EVIA-LION

siredndgomes pe OSIONLONHE ) ‘Se0TEaN Lretyl wEenda ] "T01 4d — HOGOIOWIT 11 10T ¥9"87/GVI~ 850
sy dgmIrey Be OLIOUAISNHED “6ZTROLOTOW TBSIY “GT—IN derowhm wedadneEy;  :QEIDTILD OXOTRIHEXAL 01

BWEH SV HIHIVE "6

,Q._o.o. .

B'8%

T Eoﬁ.ﬁ%pﬁzﬂﬁ Tadit; zoouoged],

b

2

-

5

3

¥

£

Z

1

msnom.

OHALOMHEY]

endopn:

‘OHSBOUHEY]

_gndol

OHOLIOVKEY]

- JHIOH{

VA

R/

Tod

VEp ‘WA ox

vep Wom
2R OIUHE OBLHOIFRLHENE SreddoWen 2 OIOKIA] R

EH O9WH OBLBEIREHENT

_ VEp WA
{ BH OfME OHILHSHEBENENH

© gxezromyl




“Meduro” EOOJ

: rp.Ceninueso ym“Xp, Crinpugonos”Ne3, Ten/daxc: 0675/3 53 87
EQW(D rp. Fabposo yi. ,,Yymepna™ Nol5A, ren/ake: 066/866 100

Te/haxe: 02/971 98 09; 0882/025 079
e-mail: mediko_stm@abv.bg, www.mediko.org

Axpennrapan Oprau 3a KoHTPOS o Bug “C” “@PC»
or A BCA, crpana mo EA MLA s o6iacrta Opranm 3a KoRTpOJI,
Cepruduxat 3a akpenurams Per, Ne100 OK ot Buy “C»/13.02,2012r.
saTaxeH no 31.12.2614r., evriacao nanckpanusta wa erangapr BJIC EN ISO/IEC17020:2005

Jacr 1l ot 2
Beruro aperose 2

IIPOTOKOJI
OT KOHTPOJI HA IIIYM B PA3NIMYHA TEPHTOPUY M YCTPONCTBEHH 30HK B
YPBAHIM3UPARM TEPUTOPUH U Y3BHH THX

Ne3880-2/05.07.2013r.

1. Ioment: “EH JOKUA TEXHOJOJKH” 00
Anpec: rp, Codus, 6ya. ,,Camoros” Nel
2. O6ext: Tpadonocr
Anpec: rp. Codus, yu. ,Kanuran Jio6en Konnaxor” NeS

3. Bun na ofexra: B excruroatanus
4. Ocnopanue 3a Kortpona: 3assra — xara 01.07,2013r,

5. Kourponupau napamersp:
5.1, EXsuBaNeHTHO HOBO HA WyM, dBA

6.Hopmatusuu axrone:
6.1, Meron na xouzpon: BJIC 15471-1982r.,
6.2. HopmaTupey nsucksanus; HapenGa Ne6/1IB 6p.58/2006r.

7. YCIOBMS IIPH KOHTPOQJIA:
7.1, Waroynnmm na mym; Tpauchopmarop.
1.2, Xapaxtep na uryma; YIpomensn,

8. PE3VITATH OT KOHTPOJIA:
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LU 004 Crp.1ov3
V3MNUTBATENEH NPOTOKOA
E?C EN 62471 - 202:2007
Komnnewrrhia nogEraHiiy/aa BUCOKH / HUCKK HanpeKeHuA
' vsgaBoTEHYB 3aBOACKH Yenoens m
fpotokon / / ) NG

Mopeagh N2 viinainnee. S T rveensns 003

Panuran (FNOAMNC i Fornens K. TleTROB

FIpOBEPHN (THOAMNC): carssuccrsmsens Sl weirennees B ABRKCAHADOB i3
PBROBOAWTEN (+NOARHC) eirtirorissisrseness f ...... ot A ATaHacos :
Jara Ha M3A3BaHE s ] ..... AL 17,07.2013 T
Cbp,bpmaﬂne.......................f.......i.,.....-'?.......,.....'.‘5,..: 3 cTpanuim \\\U 2 e
Hanmran: ’
VIME.rareeeerenns et nia N et HEARMNY OO0

ARpPeCaa.inn, PO, P vl PEMYBAKMKE BLATAPHA, IP. PRAOMUD, HLK.
LopaanuLa”, 6a. 1

Kasnenr:

MMEL.. 1o reereensraremersmsesminsessensenssaresssnsearennneaenrs nEH dhHM TEXHONOMHM” Q0]
ALDEC et nsssimcrssnsesserisssssreninessrrananssnmnssenareacnnns PEIYOAMKA Bbarapua, rp, Codua, 6y, Camoros
Nel

Cneundurauua Ha uanuTeaHeTo!
CraHAapT. o rriser e rarsentrearans resrviretninrerimonnerensenet BIC EN 62371 —202:2007

WanvTeaH obpasen;

OMUCEHNR v reastiarnestrarmsssressssrecsesesssisirennasnsar et KOMJIEKTEH TPAHCPOPMATOPER NOCT ¢ BETOHOB
®OpPNYC UapaboTer B 3ABOACKH YCN0BUS :

OsHaueHue Ha mojena winnnemana, New.,.., e : CTRS a0 800 kVA

MpOU3BOAUTE . wuie.s veevtsarersesnain sereniemnnnnnnerennt o EH JKM TEXHONOGKM" QO]

PesynTar o uannTeaHeTo: FoNenacoueHUAT NPOAYKT: OTroBapA / He-oFroBaps




Viznureatened npotokon Ne 003 or 17.07.2013 r.

PeynTtati OT U3NWUTBAHETD!

Crp. 2013

Metop Ha KpaTro onucaxue
H3TIHTBaHE Ha HancKeaseto /
CHINACcHO KAay3aa: VaNUTBaHETO!

WaucKeae
CbIABCHO Khaysa:

Hopma

npeAnMca

Hue:

/ | Pesynratr
HamepeH
of
Habnopaa
BAHO

3axniove

{yaosner
sopaga)

Hug

pa/ne

1, 2,

5,

6.

6.3.BAC EN 62271 ~ 202:2007
TpaHchopmaTepbT M KOMITABKTHOTO
KOMYTALMOHHO YCTPOHCTBO 33
pasnpejencHie U yNpasneHve 3a HUCKO
HarpeKeRHe BB BETPEIHOCTTE Ha
obenskara oT knac 10 Ha uspaboTenvn s
33BOACKN YCNOBUA KOMIJIEKTEH
TpanchopmaTopen noct ¢ betoHos
KOPNYC 38 BUCOKK/HUCKK HANDEMEHUA
M3ABPAT U3NKWTBAHE 32 Onpefenane
npeBUWIcHUATa Ha TemMneparypara

6.3,2, BAC EN 62271 — 202:2007
HamepeHnTe Aperpasatuid npr
TeMnepaTypa Ha Bb3AYXa U3BbH
oBsuekara toc= 15°C Ha:

- Tpancdopmatopa:

oxnamaaua TedHoct (Macnoto) B
ropHure cnoese, K

HaMOTRUTE Ha TpaHchopmaTopa,
K

- pasrpewpanaTa vact (5 sepuri)
OT KOMINEKTHOTO KOMYTALHUOHHO
YCTPORCTSO 3a pasnpeaesienne n
YRpaBfeHKe 38 HNCKO
HanpeseHne Npy YCNoBHa
cTofHOCT Ha obaseH
KoedUUMEHT Ha
s HoBpeMerHocT 0,8

KNemM Ha BbHIHHW M30AKPaKA
IPOBOHML

Oprany 3a PryHo 3aaedicTeake ¢
W30AALMOHHK NOBBNXHOCTY, K

AOCTHIIHMA BHHIHN 06BUBKN C
MeTanum nosbpxHacy, K

aa
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Wanursateney npotokon Ne 003 or 17.07.2013 .

Cp.3or3

1, QBasen knac Ha oBeuekara Ha BKTN =10

“Cnyuaill Ha 3aKMoueHUe APK HBNKTBAHETO
HsnutanmaT oBGpasely yA0BNETBOPARA ¥3UCKBAHETO — Ja
Visnuranuar oBpasey He YAOBAETBOPABAE W3HCKBAHETO ~ He

JBara Ha sansAgaHe Ha nanuTaadero —03.06.2013 r.
Aata (1) Ha nposexpate Ha w3nvTBaleTo - 17.07.2013 r.




Flporokon ot usnursaHe: WP-PB-0301033 Go-001 /konue/

fipeaweT Ha nanuTsaneTo: Vismepsane xepMeTUYHOCT Ha KabereH npoxod Ha

KnueHT:

MNopwuka/fok. 3a
ekcneanuUwmn:

thupma Hoiima tun BKD 150 cpewly Xenwit

Aoima 'mBX v Ko
Mugycerpuwstpace Ne 43-57
28876 OiiteH

otT 25.06.2001 r.

Wsnursarenua naboparopua:  dpayeHxodep — MHCTUTYT 3a TEXHOMOMMS U uscneaBaHe Ha

~ OBexr Ha
U3NUTBAHETO:

Havanna para:

YkaszaHus:

Hara Ha usfaBaHe:

Nopnuce:

Marepuanu

NaGoparopuns 3a ysnutasaHe Ha marepuar, MeTanorpadus u
aHanus

Butep Ltpace 12

D-28359 bBpemen

Ten, +49 /0/4 21/2246-4 00

thakc +49 /0/4 21/2246-4 30

YnbTHUTENHa evctema BKD 150

25.06.2001

Pesynrarute ce oTHacsaT camo 3a ropenocodeHns obekr Ha
nanutsaxe, bes nucveroTto ogobperne Ha nanuTsaTenHaTa
nabopaTtopua TO3M NPOTOKOS OT N3NUTBAHE He MoXe Aa Bbae
4acTUYHO PasnpocTpaHsaBaH. AKO NOPHLUUTENAT Ha N3NUTBAHeTO
TpsOBa Aa [jaBa ykasaHua OT MeTO Ha uanuTeaTenHara
naBoparopus, TpsibBa ga ce nocousa NbIHKUA NPeNuc oT
uanurtsarenHarta naboparopus

BpemeH, 02.08.2001




1. Npeamer va uznuTBaHeTO:

WanuteaH setaiin oT cucremara: xepmeTtudeH npoxoa BKD 150-K/150
kanaudka BKD 150-D3/60

lNoaroroBka Ha MaNUTBAHETO: BIDK PUCYHKa npunokenvie 1

MpoBexaake Ha uanuTBaHeTo: MoaroToBKaTa Ha MaNUTBaHETO ce OCHIHECTBABA OT CTPYAHUK
Ha 3anBuTenNA Ha namepsaHeTo. Criea nognarate Ha
M3NNTBAHNTE NPOXOLM C HafAraHe ot 5 Bapa ¢ Xenui, 6ele

N3MEPEHO YacTUUHO HansAraHe Ha rasa ¢ nomowyTa Ha Hetekrop
3a Xenuit Leybold UL 200.

USCKBaHeTO Ha M3NuTBaHeTo A0 -25°C, cucTemara e noanoxeHa
Ha n3nuTeBaxe nof BOAHO Hansrade ot 5 Bapa.

Cunata Ha ycTaHOBEHOTO BOAHO HansraHe Dellie uamepena n ,
OTYeTeHa 3a Nepuog ot 24 vaca, (

Wsmepeartenta texHuka: WamepeateneH younsarten tun MGC/MC55

Hatunk 3a Hanarade Tun PSAR/0
ReTekrop sa Xenuit Leybold UL 200.

Aara Ha usnursaHeTo: 25.06.2001
[lposen usnuteaneTo: Muaxen Fom
2, Peaynratu oT UamepBaHeTo!
Tabnuua c pesyntaty:
Nanursane Cpepfla Ha Hangrane Mamepeno YUactuuHo
M3NuTBaHe {6apa/ YaCTUYHO Hansraxe Ha
HandraHe aTmoctepara
Imbar I/s/ /mbar I/s/
1 Xenni 5 4.8 E-68 4.8E-6

Tl karo Belue nsMepeHo camo aTMoc

yCTaHoBW, Ye HAMa NPonyck Ha Xenuii.

cbepHo*ro HYacTUMHO Hansrate, OT ToBa MOXe 4ace

3. 3abernexku

XepmeTuunocTTa npy Xenui Ha Npoxoanata cuctema KD, npu uannTeare B BeToHoBa ocHoBa e
NPEACTABEHO B NPOTOKON OT u3nuTeaHe WP-PB-398012-007 ot 28.01.1996 ¢ V3MepeHo
HaCTUYHO HartsraHe ot 5,4E-6 mGapa.

[Mpunoxetue Ne 1

MNpunoxexve Ne 2

b
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Priifbaricht

Aufgabenstellung
Autiraggeber

Auftrags/iieferschein Ny,

Pritflabor

Priifgeganhstéinde
Eingangsdatum

Hinweiss

Ausstelungsdatum

Unterschrift

T LR
' G

Fraunhofer (hstitut

Fertigungstachnik
Materialforschung

WP-PB-A301033Go-001 (Abschrift)
Der Prifbericht umfasst 3 Blitter und 2 Anfage

Massung der Dichtigkeit einer KabeldurchfGthrung der Fa. Doyma
GrabH & Co des Typs BKD 150 gegenilber Helium

DOYMA GmbH & Co
industriestrafe 43-57
28876 Oyten

vor 25.06.2007

Fraunhofer - Institut fir Fertigungstechnik und Angewandte
Materiatforschung (IFAM)

Labor fur Werkstoffpritfung, Metallographie und Analytik
Wiener StraBe 12

D - 28359 Bremen

Tel, +49{(0)421/2246-400

Fax, +49{0) 4 21/22 46 - 4 30

Kabeldur;:hfﬁhrungssystem BKD 150
25.06,2001

Das Prisfergebnis bezieht sich ausschlieBlich auf die geniannten
Prifgegenstande.

Ohne schriftliche Genehmigung des Priiflabors darf dieser
Priifbericht nicht auszugswelse vervielfaltigt werden,

Solt vom Auftraggeber auf die Inanspruchnahme des Priiflabors
hingewiesen werden, rmiss die yollstdndige Anschrift des
Priiflabors angegeben werden.

8remen, den 02.08.2001

WP-PB-A301033Go-001, Blatt 1 von 3




1. Priifgegenstand

Zu prifende Einzelteile des Systems:

Privivorrichtung:

VersuchsdurchfGhrung:

Messtechnik:

Priifdatum;

Prisfer:

WP-PB-A301033Go-001, Blati 2 von 3
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Einfach-Dichtpackung BKD 150-K/150
Systerndeckel BKD 150-D3/60

s. Zeichnung Antage 1

Die Prisfvorrichtung wurde von einem Mitarbeiter des.
Auftraggebers fir die Messung vorbereitet,

Nach Beaufschlagung des Prifdruckes von 5 bar mit
Helium, wurde der Partikeldruck des Gases mit Hilfe
eines Heliomdetektors Leybold UL 200 gemessen.

HBM-Messverstarker Typ MGC 7 MCS5
{(PAM-PrGfmittel Nr.: A4.110-0001)

HBM-Druckaufnehmer Typ PBAP/10
{IFAM-PrOfmittel Nr.: D2.2110-0002)

Leybold Heliumdetektor Typ UL 200

25.06.2001

Michael Gomm
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2. Messergebnisse

Ergebristabelle:

Prafung | Prifmedium | Prifdruck gemessener Partikeldruck
Partikeldruck der Atmosphére

{bar] fmbar V/s) [rnbar Is]

T 5 ~4BE6 856

Da nur der atmosphérische Partikeldruck gemessen wurde, ist davon auszugehen, dass kein
Helium aus der Pritfvorrichtung austrat,

3. Bemerkungen

Die Helium-Dichtigkeit der Dichtpackung des KD-Systers in einem Betonprifkdrper wird im
Prifbericht WP-PB-398012-007 der IFAM vom 28.01,1999 mit einem gemessenen Partialdruck
von 5.4E-6 mbar nachgewiesen.

DerVersuchsaufbau ist in Form einer Skizze in Anlage 2 dargestelit.

WP-PB-A301033Go-001, Blatt 3 von 3
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WsmepBaKe XxepmeTiiHocT Ha kaberneH npoxop
Tun KD 85 D1/75 cpeuty Xenwii

Konue

FMpoTokon ot usnuteate: WP-PB-398012-007
Flopwuka or: 19.08,1999

Hovima M'm6X 1 Ko
Wnayctpuwrpace Ne 43-57
28876 Oiiren

bpayeHxodep — MHCTUTYT 3a TexHONoMs 1 uacrnefeate Ha
marepuanu ‘
JlaBopatopua sa nsnuTanase Ha matepuan, metanorpadus u
aHanws

Burep Lpace 12
D-28359 BpemeH

Ten. +49 /0/4 21/2246-4 00

thaxc +49 /0/4 21/2246-4 30

M. Bpene M. Fom

bpemeH, 03.09.2002




1. 3apava:

MpeameT Ha uscneasaHeTo Hewwe kabenek npoxop Tun KD 85/D1-75, koiTo 6ewe npegoctaseH
3a usnuTeade ot Ho#ma FmMEX v Ko, Oitted /3assutern/.

Lienrta Ha nacnensadeTo Getle n3MepBaHe Ha MHTEH3UBHOCTTA Ha TeY, KOATO Mva KabenHus
NpoOXoa Npu noanaraHe Ha Hansraxe ¢ Xenwii ot 5 Gapa.

2. lNposexaaHe Ha M3cnNeBaHeTO!

Wanureanmar oBekT Gelle NoATOTBEH OT CLTRYAHWK Ha 3aABUTENS B MHCTUTYTA 33 U3MepBaHus
fMpunoxenne WP-PB-398012-007-01/. Cnen noanarade Ha HansArake ot & Gapa ¢ Xenwit, Gelte
M3MEPEHO YaCTUIHOTO HanaraHe Ha Xenus ¢ nomowlTa Ha Jetextop 3a Xenui tun Leybold UL
200.

CniegHoTo nacneasaxe ¢ usnuteax obekr tun KD Deliie nposefeHo:

ManuteaHe WanuTeax Bpoi Mepuog Ha Cpepa na Hansrade npu
obexr ' U3NWTBAHeTO | M3NUTBaHETO to
/hf /bar/
KD 85-D1/75 1 - Xenuis 5

3. Peaynratn

Fpu To3u uanutean obexT Gelle N3MEPEHo YacTUUHO HanaraHe oT MakcwmanHo §,4E-6 mbapa.
HopManHoTo YactuiHo HassiraHe Ha Xenvil BeB BL3ayX € 4,8E-6Mbapa.

HelinocTyTe O5Xa NpoBeieHn B CLOTBETCTBIE C OBLLUTE THPTOBCKY YCNOBUS Ha APYXeCTBOTO

dpayeHxodep.




Fraunhofer Institut

Fertigungstechnik
Materialforschung

Messung der Dichtigkeit einer
Kabeldurchfiihrung des
Typs KD 85 D1/75
gegeniiber Helium

- Abschrift

Kurzbericht WP-PB-398012-007 zum
Angebot Nr, 398012
Auftragseingang: 19.08.1998

DOYMA GmbH & Co
IndustriestraBe 43-57

D-28876 Oyten

Fraunhofer - Institut fiir Fertigungstechnik und Angewandte Mat
(tFAM)
Labor fiir Wetkstoffpriifung, Metallographie und Analytik
Wiener Strafie 12
D — 28359 Bremen

erialforschung

N Frody

M. Brede

Bremen, 03.09.2002




1 Aufgabenstellung

Gegenstand der Untersuchung war eine Kabeldurchfihrung des Typ KD 85-D1/75, die
von DOYMA GmbH & Co, Oyten (Auftraggeber AG) zur Priifung belgestellt worden
“waren.

Ziel der Untersuchung war die Messung der Leckrate, die- diese Kabeldurchfilhrung bei
Beaufschlagung mit Helium unter einem Druck von 5 bar erreicht.

2 Durchfithrung des Versuches

Der Versuchskérper wurde von Mitarbeltern des AG im Institut for die Messung in die
entsprechende Versuchsvorrichtung (Anlage WP-PB-398012-007-1) eingebaut. Nach
Beaufschlagung mit Helium unter einem Druck von 5 bar wurde der Partialdruck des
Heliums mit Hilfe eines Heliumdetektors Leybold UL 200 gemessen,

Folgender Versuch mit einem Prifkérper des Typs KD wurde durchgefiihrt:

Priiffung | Prafkdrper Anzahl | Sollprlif- |Pr(ifme- [Druck bet
zeitraum [dium ty
[h] Ibar]
KD 85-D1/75 1 - Helium |5
3 Ergebnis

Bei diesem Pridfkdrper wurde ein Partialdruck von maximal 5.4E-6 mbar gemessen, Der
normale Partialdruck von Helium in der Luft betréigt 4.8E-6 mbar.

Die Arbeiten werden unter Zugrundelegung der allgemeinen Geschéftsbedingungen der
Fraunhofer-Geselischaft durchgefiihrt.

Bremen, 28.01.99/Wu
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ELITAPCKA CITY2KEA
3A AKPEOUTAHUA

CEPTVIDUNMKAT
3A AKPEOVTALIAA

+~MEAMKO" EOO
OPrAH 3A KOHTPOJI
+OAKTOPY HA PABOTHATA CPERA” OT BUA C

EVNK: 107518480
Appec Ha ynpasieHue:

5400 rp. Cesnveso, yn, ,XpuUcTo Cnupmnoma" Ne 3

Anpec ua ohuc:
5300 rp. I'abposo, yn. ,MymMepHa” N¥ 15A

OBXBAT HA AKPEOUTALUAS
f HTpOﬂ Ha!

huTpyuecKn ypeasy n chopbkeHust o 1000 V
FAMATUUHN 1 BEHTHAILMOHHNA UHCTANSUKN
XMMMMHKM aredTH 8bB Bb3AYXa Ha paboTHa cpeaa
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ROMANIAN. ACCREDITATION ASSOCIATION - RENAR
Bucharest, Calea Vitan ne. 242, sector 3, zip code 031301
‘GIF:RO 4311080

RENAR is EA-MLA s(gmfory for Testing

ACCREDITATION CERTIFICATE
No. L1004

Romantarn  Accreditation  Association. - RENAR, being recognized as National.
Accreditation Body by 0G.23/2009, herewith attests that the organization:

NATIONAL INSTITUTE FOR RESEARCH-DEVELOPMENT AND
TESTING IN ELECTRICAL ENGINEERING — ICMET CRAIOVA

De:cebal'Avenue- no. 118A; Craiova, county Dalj

through
HIGH POWER TESTING L’KBORA-TQRY FOR ELECTRICAL EQUIPMENT
{HPTL)

- fuifilis the reguirements of SR EN ISQ/CE! 17026; 2005 and is competent to carry. o
TESTING activities, -as it is detailed- in -the Annex of the present accred:tattonv
certificate.

This accreditation is maintained provided that the accreditation criteria established by
the Romanian Accreditation Association - RENAR are met continuously.

Tha-pre_sent ceitifi cate.mcludes Annex no. 1 (9 pages), which s an integrated part of
this certificate.

In-order to check the.validity of the: accreditation cerfificate, including the Annex, the
website of RENAR shallbé consulted: wwiv.renar.ro,

Date of Inital accreditation: 22.11.2010
Date of accreditation renéwal. 21.11.2014
The accreditation is valid until; 20.11.2018

GENERAL DIRECTOR ..., PRESIDENT OF THE ACCREDITATION COUNGIL




AEKNAPALIVA 3A CbOTBETCTBUE

RonynognvcaHata, Mapua LlBeTkoBa B KaUECTBOTO CH Ha Ynpasuren Ha
JER ki Texnonomxn” OO[, Aeknapupam Ha cofcTBeHa OTFOBOPHOCT, He

MPOAYKTLT:

CromanoBeToHOBa KOCTRYKLMA 38 GeToHOB KOMIIeKTeH Tparcdopmaroper
nocrt

npousseseH o1 ,Ex [Hkn Texdonogwu” 004
( c appec: rp. Copun 1528, HN3 Uckbp,
S yn. JKan, fliobeH Kouparos" Ne 5
33 KOMTO Ce GTHACA Ta3y ASKNapaLKa, € B ChOTBETCTBUE C USUCKBARKATA Hat

BAC EN 13670-1:2009
v Hape6a 39 ColLecTBEHUTE UBUCKBAHWA KbM CTROSHKUTE W ol eHABaHe
CHOTRETETBUETO Ha CTPOUTENHUTE MPOAYRTH,

JeknapaumaTa ce U3AaBa Bb3 OCHOBA Ha!

1 ' _ ' CepTUhMKAT 33 TPOUSBOACTERH KOHTPON.
i Ne HCUCOCC-3288 or 05.07.2013 1.

WapaheH oT:

“Ey Ayu En” OO, - rp. XackoBo

¢ agpec: ip. Xackoso 6300, TbproBCki KOMIUIERC XXi ek, er. 4 opuc 5,
Paspeluerune POCCH-05 oF 12.11.2007 r. ¥ HoTHduumupan opray o7
Esponeiickara komucua NB 1888.

Jexnapnpam, He My e WaBecTHa OTrOBOPHOCTTE, KOATO HoCcA CBINaCtHO 44,

313 ot HK.

patar08.08.2013 7,
rp. Copua




INSULATED ADAPTER TERMINATION SYETEM (RICS)
FOR SFE-INSULATED SWITCHGEAR UP TO 24 kv

KEY FEATURES

+ Perfact saaling,
alectrical insulation and
electrical cannection

« Connection to bushing
Type € according EN80Q1ST

« Insuiating adapter is
compstible with all
Ravchem terminations

« Adapters are water tight

« Univarsal techhology
incroasing the reliability,
irrespective of the type of
cable used in the network

TE Conngctivity’s (TE) Raychem insulating adapter RiC5 (630 A) is for
the connection on outer cone bushings Type C according to EN-S01E1.
It is compatible with all Raycham terminations and can thus be used to
connect any type of cable, irrespective of whather it is papar or plastic
insulated or has ona or three cores.

The Insulated adapter termination system provides perfect sealing,
glectrical insulation and an electical connaction hetwasn Ravehem
terminations and SFé-insulated switchgear up 0 24 kY. The compact
dasign of the adapters and their ciear cut profiles simplify installation.
The electrical connaction with the sidt of o stud renders additiona
fastening systems unnecessary,

TE Energy has several decades of experiencs in the field of hermatically
insulated termination systems for medium voltage applications. The
adaplers ars watertight and can operate under extrames environmental
condittons with severe poliution,

ENERGY /7 INSULATED ADAPTER YERMINATION SYSTEM .l T

LennclivRy




A,

_ Installation instructions. Terminal stud and lug must be enclosed,

RICE adapters come In various types

T-adapter with or withoutl surge arresier

Thick walled Insulator made of high quality elastomer with seallna face over the termination,
bushing cone and plug. The electrical connection s made with a terminal stud and the

cable lug of the termination. Two cabla connection is possible. A special plug which allows
cable testing without disconnecting the adapter is also offerad. The design of the adapter

tfor connecting the RDA surge arrester Is basically Identical, The elastomer insulator has an
additional lead-in duct for the surge arrester. Scope of supply (for three phases) insulator, plug,
terminal stud, small accessorles and Installation Instructlons.

Stralght adapter

A thick walled, heat-shrinkable insulating slesve provides a hermetlc seal over the cone of the
bushing and the termination. The adapter area Is smoothed with a meltabls filler strip. Scope of
supply (for three phases) heat-shrinkable insutating sleaving, filler strip, small accessories and
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The adapters conform 1o IEC 540, and VDE 0278 specifications, 85 well as to the Raychern specification PPS 3013,

Tha test requirenments and results are surnmarized in Raychem Test Report PPR 1106, which is available on request.

FOR MORE INFORMATION: TE Techhical Support Centers

. UsA: + 1800 327 6826

te.cotn/ anergy France! + 33 380 583 200
52018 TE Connectivity Ltd, famiiy of companies, Al Rights Resarvad. EPP-0532:10/H UK: + 44 0870 870 7500

b ey o Germany: +49.896 089 903
Raychern, TE Comnectislly and TE cosnactivity flogt) are bademerks, Oliwr logos, produtt andfor company names Spaln; + 34 018 630 400
sodght b tradamarks of thelr respective owners, Whis TE hiay mage evary ressonshie ¢fost to ensure the acowacy of Lhe genelux: + 3216 351 751
forrnstion in ths brochure, TE does not guirantee that it 1s erroe-lnte, nor does TE masks any other teprssamation, wamrnly englux:
oF SAKantea that the Iformation I5 240LTRlR, SNTEER, Tetiatie of Currert, TE roservas the right to make any adustments Canada; +1{905) 4756222
e oSyt Mo e bk okt o o ararlas of moechant ity 1 Fngts o Mexico: £ 52(0) $5-1106-0800
the mathon contained ¥, avg. but {3 ary impled warranthes of mevchant. y of filnpss for a .
T ey T e tlons in 1hs EATATo a1e lof Feforines purmroses ooty ahd are sublect to chenge wbeut nete. Latln/5. America: + 54 () 11-4733-2200

Spreifleations are fubjedt o changa without notice. Consult TE for the Takest dimensioas sad design specifications, China: 86 (0) 400-820-6015
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RSES/RSSS
Screened Adaptor System
250 A, 24 kV




RSES/RSSS

Screened Adaptor System 250 A, 24 kV

Raychem separable Scresned
Adaptors are designed to conneaot
single-core polymeric cables to
medium voltage equipment {trans-
formaers, switchgears, motors ete.)
up to 24 kV.

Made of orosslinked EPDM and
protected with a minimum 3 mm
moulded conductive shield connected
to sarth, Raychem deadbreak adap-
tors are suitable for both indoor and
outdoor installations,

Their wide application range allows a
minimum number of bodles to cover
several differant cable cross-sections
without the need for additional cable
adaptors. The cut-back dimensions
for all cable slzes are the same for
RSSS and RSES.

Raychern Screened Adaptors are
equipped with a capacitive test point
to ensure that the circult is not ener-
gised hefore disconnection. The
capacitive test point Is protected by
a conductive cap. A range of high
strength bimetaliic compression
connectors tested to VDE 0220 are
offersd to connect both aluminium
and copper conductor cables,

After cable preparation and lubrica-
tlon, the Raychem Screened Adaptors
can simply be slid Into place under
virtually a}l conditions, A separable
mounting system provides for an
easy installation of the adaptor onto
the bushing.

In addition, Rayvolve tubing or heat-
shyink phase-marking steeves are
offored as an option, to provide a
superior environmental seal.

Rayvolve Sealing

Cold applied technology.

Rayvolve is used In conjunction with
a pressure sensitive mastic and is
simply rolled into place. Thus a
reliable moisture seal is achievad.
The use of Rayvolve is particularly
racemmended for applications
where a torch Is unavailable or
cannot be used,

Heat-Shrinkable Sealing
Moisture seal and phase marking,
A reliable moisture can also be
produced by using a mastic in
conjunction with a heat-shrinkable
sienve. This solution has the addi-



RSES/RSSS

1 Screened Body

A 3 mm conductive moulded outer
screen Is psrmanently bonded to
the EPDM insulating matarial of
the body.,

2 Capacitive Test Point

Used to determine if the chreuit is
energised; ¢ap also be used for
phasing. Electrically protected by
a eap made of EPDM,

3 Stress cone

Computer designed, it relieves
elactrical stress at the cable screen
cut of the termination.

4 Conductive Cable Entrance
The 25 mm conductive end provides
a ¢connaction to the cable soreen,

Construction and Design

B Earthing Eye
Provides a connection peint for the
sergen of the body to the earth.

6 Inner Screen

Conductive insert provides a
“Faraday cage” around the
compresslon connector and
eliminates corona at rated voitage.

7 Retaining Shoulder

To fix a retaining collar onto the
adaptor for easy instaliation with
two screws,

& Compression Pin- (:onnqétpr

Bimetallic compression pin i:onnec—

tor designed with locking rjng, 0z

connect both aluminium tand coppe

conductor cables,

9 Lifting Eye

A lifting eye firmly attached to a
mouded-in Insert provides a
secure connaction point,

10 Pin

Tin plated copper electrods,
designed and testad to carry
269 A continuous current.

The hexagonal wrench to fix the
pin onto connector is supplied
with each kit.

11 Compression Connegctor
Bimetallic compresston connaector
to.cennect both aluminium and




RSES/RSSS

Screened Adaptor System 260 A, 24 kV

Technical data RSES RSSS

Cable insufation Dfameter Range 13.6 - 33.6 mm 13.6 - 26.6 mm
Connector Cross section Bange 16 - 120 mm? 16 - 86 mm?2
Maximum System Voltage 24KV 24k
Continuous Current Rating 250 A 260 A

Basic Impulse Level 125 kV 125 kV

Partial Discharge at 2 Up <6 pe <5 pe

AC Voltage Withstand, 1 min 5Q kV BO RV

DC Voltage Withstand, 30 min 96 KV 96 kV

The adaptors have been tested In accordance with the Internatlonal specifications {e.g. ANSHIEEE 386, IEC 540, VDE 0278).
The bimotallic connsctors have been tested In accordance with VDE 0220 on aluminium and copper conductors.
AN adaptors pass the routine tests including: AC Voitage Withstand, Pastial Discharge Extinetion and Test Point Voltage Test.

Selection Table

Screenad Elbow Adaptors
Plameter over Eross saction (Al or Cu conductor}

insulation 16 mm? 25 mm? 35 mm? 50 mm?2 70 mm2 96 mm? 120 mm?
135 - 174 mm RSES 5201 RSES 5202  RSES 5203  RBES 5206 - - -

16.3 - 20.8 mm RSES 5211 RSES 5212  RSES5213  RSES 5215 ASES 6217 RSES 5213 -

19,6 - 24,1 mm - - RSES 6223  RSES G226 RSES 6227 RSES 5229 RSES b224
23.1 - 277 mm - - - RSES 5236 RSES 6237 RSES 5239 RSES 6234
27.9-33.5 mm - - - - - RSES 6249 RSES 5244
Screened Straight Adaptors

Diameter over Cross section (Al or Cu conductor}

insulation 16 mm? 25 mm? 35 mm2 50 mm? 70 mm? 95 mm?

135 - 174 mm RSSS 5201 RS8S 5202  RSSS 5203 RSSS5208 - -

16.3-20.8 mm RSSS 5211 - RSSSE212  RSB8S56213  RSSSB216 RES56217 RSSS 5219

19.8 - 24,1 mm - - RS5S 6223 ASSS 6225 RSSS 5227 1855 5228

21.0- 265 mm - - - RSSS 56265  RBSS 5267 RSSS 5269

Add mod. code -R to kit number for cold applied tubing Rayvolve,
Add mod. code -P to kit nurnber for heat shrink tubing with phase marking.

tyco
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Flnslnge! Feld 1, 85521 Ot?obmanunid\. Gormany 15 10 the best of gur knowledge and bellef correst and rellable, Userss Togthd 8 mnde‘},‘w avaluate 1hg,a‘uhablﬁly
Phone: +49-89-6088-0, Fax: +40-80-6096345 of aech product for the dasiredt application, Under no ¢lrcumstances doetRICTIASHtGIe an assurance of any pa,etnﬁﬂgr Guality
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Yuusepcanyu aganrtopu 3a KPY ¢ Bakyym unu eneras

Hapacrsamara HonynapHooT Ha SFg-KPY
(Komnnexchi pazapenenvrenty
YOTPORCTEA © HIONALKA OT eneras)
onpeaeny paspaboTaateTo Ha
CHERUHHTENHA CHOTEMA KM NpOXeaKKTe
wsonaropi. Raychem paspaGoTi sa Tasw
uen gee cuctemn: EN-50181 1un ©
(400/630 A) » TMN A (250 A),

3a RpoXoaHK MIONATOPH o

EN-G0181 vun C (400/630 A):

Wsonu & apantopu RICS W RCAR
(630 A) ¢a cBMBOTHMY C KaBBnHWTe [NaBy
Ha Raychem u Morar Aa ce npunarar nipk
Kabenu ¢ NNacTMACORA W XaPTHEHO-
HMNDEFHAPARA U30NAUMA, BAHONMKIHU
TEUXUNHY Kabenw,

3a noseue uHHopuaLFA ~ CTp, 42,

ExpaHupannTte aganvepy ASTL ca
TIPOAHAZHASENN 38 NPMOBLOAHHRBAHS Ha
Kabenu ¢ NnacTMacona Waonauus, 6es
H3TION388HO HE KABEeNHW Thasi ~
10ApolHOCTY Ha oTp, 44,

3a npoxonHK WIONATOPH Ho

EN-50181 i A (250 A):

Expanypanyite agantopy RSES 11 RSSS
(250A) ca HambXB2MH KaBSTINK IMaBH 38
KaGen ¢ MNaCTMAcoBA K3DAALMA,
RPoBKTHPaHY 38 BRLaKa MeWay KPY 1
TpaHcthopMarop, NoapcbHOSTY ¢a AafeHN
Ha CTp. 44,

Onpocred MoHTaN

KOMNaxTHYAT fusaiti Ha aganTopure B
WIYKCTEH NPOdPN YIECHADET MOHTAXKE,
CTabazpTHHAT WKAD He KIKCKBa
CKBIIOCTRYBALLYK MOANDUKRIMH 32
NPUCHEAMHARAHE HA XBPTHBHO-MACHEH
Kafe vl KMIYACSH PASpRAHVK,
HagexpaHoer

Raycham 1Ma onut oT HAKONKO
HBCeTHNETHA B 06NACTTA Ha XOPMETHHAD
U3ONKPAHIATE KaBanHu rasy 2a cpeaHo
Hanpaxakike, AjanTopure ca
BOZIOHENPOHUUAENY 1 © [apatTipaHo
HelpeKLCaaeMo cHcTeNe, NopH Nk
CYpOBY KITiMaTHYHYK YCROBUA U B CHAHO

- 3aMBRCeHN paliony.

Wanwrsanun

AnanTopire oTrosapaT va CENELEC
HD829.18, IEC 540, VDE 0278 4 ANS!
fEEE 386, Kaxro M Ha BvTPellieH CTAHAAPT
Ha Raychem PPS 3013, oceen ToRa 18 ¢a
H3NUTBAHK BAHOBPSMEHHO C PASAKYHK
Hnose KPY, Venosiara Ha wanuTeane
POSYATATHTE ca 0B06ILeHIK 8 ACKNEAHN,
KOWTO MOraT f1a 04 NPSACCTABAT NPH
foucKeans,

Waonupan T-agantop RICS

1 KonycosuaeH npoxoasH Haonarop
2 RICS-aganTop

3 RCAB-aganvop

4 Kabesnha rnaea Raychem

WisonmpaHa cuctema rnasa-agantop sa KPY go U, 24 kV

Maonnpanara cuicTena rmasa-afantop
OCUrypABa aBCONKTHA XEPMETUHOCT,
CNEKTPYMBCKS USONALMA K
BNEKTPHYECKA BRBIKA MOXKAY
wabenHara rnasa Ha Raychem ¢
SFg-KPY 3a HanpexeHne o 24 KV,
MpoxonnuAT wsonatop (630 A) otrozaps
Ha EN-50181 Tun G (400/630 A).
Mz0nvpanuTe ananTopl ca CbBrMesTUMU
C BCWUKM KaBerHy rmask Ha Baychem.
Kytinra na KPY Tpadea pa Gbae
CHaBASHA ¢ NOAXOAALLA 3RINWTA CPEUlY
BREKTHHUECKY WOoK, OOUKHORSHO ToRA
Ce r9GTHra Cht CaMoaKMOoYBaLY 6
MOTaneH Kanak, KO#Te 6 MOHTHPAH KbM
KPY. Ocsen ToRa 70it npeanassa
Nepeokana ot paiiota nog HanpexeHue,

RICS - Maonwnpak T-aganrop ¢ unsy Gea
UMNYNCEH PaIPAaHIK

HeGenocraneH naonarop, HanpaseH or
BUCOKOKAYECTBGH erlacTOMEp ¢
XepMeTHINpALa YacT BLDXY INaBara,

KOHYCOBUAHATA BTYNKA M SaNyWanKke. =) masata ce

EneKrpineckara spuaka ¢o ocurypasg S5

OT Knema-upnhT ¥ Kabenara obyexaiiar EFaiika, |
rnagara. Npepnara ce cneuvania o

S
HINWTBEHE Ha Kabena 603 paskauBine TG
KOHCTPYKUMATA Ha aganTop ¢ t&m}ﬁq oy
PAAPARHUK & MAeHTUUHA. V20RATOPBT
BIACTOMED UMA ACTLAHHTERERL. &
NPOXOASH OTBOP 38 NPUCHEANHABAHS Ha
pasprasnk vur BDA. Npeanarar ¢e
afanTopy U 3a nBa KaBenHu Bxoaa,

KaBshHa 05yeKa, KORTO noasonaa%

&
ORI

Waonnpan npae aganrop RCAB

RCAB ~ Maonupan npas agantop
MHoro reskas uaonarop, HanpaBeH ot
BHCOKOKEUECTBEH 6NacToMep, OCHrypRsa
X8PMETHYHA BPb3Ka BLPXY BTYAKaTa ¥
xabenuara rhasa. Kafennara obyeKa Ha

HEAoHSBateTo My Npy
PAANUMHKA THNOBES Kabeny Npk 6HAKBG
ceuaHue,




RICS, RCAB - Mzonupanu T-06pasHu afantopy ¥ npasy agantopu sa SFq-KPY ¢
FPOXOZHW usonaTopy cernacHo EN-50181 Tun C (2400/630 A), 10 kV n 20 kV

TN kaGenHa Fnana RICS - T-anantop RICS -T-aganrop sa RICS ~ neoGH-T-agantop
flapanendo cBbpigaHe
Ha OfH run RDA

Ceuehve OGosHaseHHe CeveHie ObBosHadeHue Cevenue QfipaHa4eHune
3a Boph4Ka 38 HoPpBUKa 3a noOpBYKa
() {mm?) {mmY
KaGeny ¢ nnacTmacopa Haonalua
1 1 3-kunnv kabeny 25— 50 RICS-5113
10 kY ¢ KatenHu oByBKy 70-160 RICS-5123
Ton POLT,TFTH 185-240 RICS-5133 185240 RICS-5132 185-240 RICE-5137
300 RICS-5143 300 RICS-5149 3060 RICS-6147
1+ 11 3-xunHn kabenk 10~ 70 RICS-5123
20 kV ¢ npecopa obyska 95-185 RICS-5183 95185 RICS-5139 95~ 186 RICS-5137
Tun POLT, TFTI 240--300 RICS-5143 240-300 RICS-5148 240-300 RICS-5147
1- 4 3- MunHu kabenw ML-1-13  50-- 95* RICS-5123
10 KV, ¢ BuHTORS, ML-2-17 95-150 RICS-5133 95-150 RICS-5139 95160 RICS-5137
kabenHa ofyexka vun  ML-4-17 160-240 RICS-5143 1680-240 RICS-5149 150-240 RICS-B147
POLT, TFTI ML-5-17 240-300 RICS-5143 240-300 RICS-5149 240-300 RICS-6147
- 1 8- vk kabeny ME-1-13 25- 70 RICS-5123
20 KV, ¢ BuHTOBR Mi-2-17 70-~150 RAICS-5133 70~150 RICS-5139 70-180 RICS-5137
KabenHa cByBra ML-4-17 150240 RICS-5143 150185 RICS-5149 150-185 RICS-5147
THn POLT ML-6-17 240300 RICS-5143 240300 RICS-5149 240-300 RICS-5147

* 3a 3-xunuu rnasi 10 KV ¢ BuHTORY 0GyBkM ML-1-13, RICS-5123 8 noaxogaly Ao mex. 70 mne,
** 3a Z-kunan raaeu 20 KV ¢ guHTosk 06yaxK ML-4-17, RICS-6143 e nogxoasul zo max. 185 mm?2,

XaprieHo-Macnesu kabeny

ForcHa naonaun 3-xunun k-nn- 35 RICS-5113

(M1 and MIND) 10 kv 50~ 95 RICS-5123

Tun GUST, EPKT-45 120-185 RICS-5133 i20-185 RICS-5139 120-185 RICS-5137
240 RICS-5143 240 RICS-5149 240 RICS-5147

¢ BYHTOBY Ka0.00YBKHK 35~ BO RICS-5123 .

HWnGUST-L16 70—120 RICS-5133 70120 RICS-5139 70120 RICS-6137
150240 RICS-5143 160240 RICS-5149 1580-240 RICS-5147

Expatnpany 1- 1 3-xunnm 35~ 70 RICS-5133-01-12

Kadenu 20 kv 95-150 RIC3-5133-01

™o iBST ) 160-240 RICS-§143-01

Jadenewka: Bowuxy anantopy RICS-5113 1 RICS-5123 ca koHoTpyUpauy sa patora ¢ kabentv oSyBKY ¢ JMaMeTbp

Ha otaopa 13 mm,

By ApYv THNIOBE GA KOHCTPYWMDAHW 3a pafioTa ¢ oTeop Ha ofyskara 17 mm, Axo e AoGaseH Ko -12 Kbl 0603HaYeHHeTO 38
NOPLYKE, MO 18 C6 M3NONIRAT KabonHy OGYBKH ¢ AMaMOTHD HA OTROPA 13 MM, HanphMep — RICS-5133-12,

WManenun ¢ Ko -12 He ©9 NOCTEBAT 3a KOMNIEKTY G MMRYNCHH DASPAAHULM ¥ 33 ABORHM 2AaNTOPH.

Anantops RICS ¢ kanauwrieya ByKea ce OCTABRT AO $ARBKA,

Hpyru runose panTopy ce A0CTABAT NO 3aABKA,




RSES, RSSS - ExpaHupaty -o6pasum u npasu aganropu KPY ¢ ‘aakyym wnu eneras
U TpaHcopmaTopu ¢ NpoxoaHu nsonaTopu ebritacHo EN-50181 Tun A (250 A),

10 KV 1 20 kV

ExpasupannTte agantopy Ha Baychem ¢a
KOHCTRYHPAHH 38 CBLPSBAHS Ha
SAHOKUARK kabenut ¢ nnacTMacosa
wsonauna KoM SFg-KPY nnu
TPAHChOPMATOPY 33 HanpeXeHue 2o

24 KV, Anantopure xepMmeTnanpar
NPOXOOHUA K3ONATOP CHOPea
usucKeaunATa Ha EN 50181 vun A
(250A). Bpuaxara moXe 4a 68 MANLRHY
KATO Npaka MRW NPaBobIbhNHE.

Koncrpyxkuua

DsbenocTenHuRT A8anTOpP ¢ BIpaaeH
CTPOC-KOHTRON OCUTYRABA XEPMOTUYHOCT
W OFICKTRKYSCKA BIYBIKA HA BTYNKATA #
Kabena. MponasonsH oT oMpexed EPDM
¥ 3AUMTON UPS3 3a36MEH 3aMeneH
(POBOAVM EKPaN C AeDSNHHA MUHKMYM

3 mm, afanTopPLT @ NOAXCARL, 38
MOHYEDX Ha OTKPUTO M 3aKPUTO.
CneyvanHara KORGTPYKLMA W RORGOPHT
H& MBTOPHARMTE NO3BOMKBAT
UBMONIBAKETO HA LMPOKA rama Kabenu,
TaKs ananTopuTs Ca He3ABUCHMK OT
AOOYCKNT® B PA3SMOPUTE U He WakcKBaT
cnauranky KabenHy agantopn.
TloaroToBxaTa Ha Kabena W paauepure
Ha pasfienkara ca saHaKsm sa
T-oBpasHuA ananTop 4 3a NpaekA
aganTop.

ApanTopuTe ca cHaGASHN ¢
KanauuTHBeH JlaTyuK, 3a npeanassana
OT paBora rion HanpexeHuea. JariuksT o
3AlUTEH OT Kanauka.

B KoMINeKra ¢g AOCTABAT SUMETanHY
BHCOKORKOCTHW CLOHUHUTERMN, KANKUTAHW
no VDE 0220 aa npucseavHABaHe Ha
KaGenu c anyMyHIeBI WA MESHH XHAa.

Monrax

Cnea noprovosxara Ha kaGena 1 TPeco-
BaHe Ha KabenHara obyeka, afanTopwT
NGKO Ce Hanbxsa Ha MACTOTO o, [1pu
r-06pazHuA afanTop ObeAUHUTENHUAT
$oNT to 3aBnBa Npes OGYBKATE 0 WeCTo-
rpaKe KiK', ROCTABEH B KOMNAGKTA.
ETanMiAT MOHTaX NO3IBCNHEA NSCHO
WHOTARUPAHE HE aJANTOPA BEPXY
BYyNKara, 3a OCHIYPABAHE Ha XepMeTHY-
HOOT MeX<BY afanTopa U KabenHara
obeiBKa ce npenopryea Rayvolve —
Tpvha unv TepmocerBaemMa TPLEA 3a
obo3HavasaHe Ha thasuTe.

ExpaHunpaH lN-obpazeq apgarrrop Expanupan npas aganrop

1 ExpaHiupaHo TANO ¢ BrpageH CTPECc-KONTpon
2 KanayuTyiBeH AaTiuK

3 3aseMUTeNKO yXo

4 {lonbNHWTenHE NPUCHEAKEKTENHA TOUKe

5 CweguHutenect Gonr

6 Xepsmerusupaila TpnGa Rayvolve
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M3onupaHa cucTema rnaga agantop 3a
SF6 KPY po 24 kV

RICS
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OnucaHve Ha nNpoaykra

Wsonupana raaea (RICS agantopy) 38 eAHOXWARK W 3-wuhHK nnacTMacoBy kabenu o 24 kV

Hanpesx Tok M30ﬁg v ES PethepeHTeH HOMep
ez\l?fe [Al Kunara MaTepuan Ha
Auamersp npoBoAHNKa
[mm]
EnvHAYHA BPb3KA:
24 630 i7, 5~ 24 RICS-5113
24 630 21,528 RICS-5123
24 630 27 - 35 RICS-5133
74 630 32,5 - 42 RICS-5143
HAso#tHa BPB3KA:
24 95 27 - 35 RICS-5137
24 120 27 =35 RICS-5733
24 150 32,5-42 RICS-5147
24 185 32,542 RICS-5743

INMpvnoxcenne/Orpannuenne

MoHTaxuT TpaGEA Aa ce UBBLPLIM B CLOTBETCTBME C MHCTPYKUMATA 3@ MOHTaX Ha NpOW3BOAUTENs.
B cuotBecTsre ¢ npasuaaTa Ha DNV, makcuManHoTo Hanpexedne e 15kV. DNV moxe fa
npueMe No-BUCOKO HanpeXeHne Npu Cheuuanty rnpunoXxesus.

Opob6peHa AoKkyMeHTaLus
bBpowypa EPP 0532 1/10

VHCTPYKUWA 38 MOHTaX!

EPP 0270 T apganTop 400A 24KV ENB0181 “tun B”

EPP 0271 T apanTtop 400/630A 24kV EN50181 "t C*

EPP 0280 Aeoed T Adaptor 400/630A 24kV EN50181

fipoTOKONY OT MBNOTBaHWS!

PPR 866: Kpanugukauus ot 630A RICS geoen T-asantop 3a& Hanpexexne knac 12.7/22(24)kV ¢
ABa xabena Ha daaa

PPR 1106: Mpe-ksanuukaumsa Ha usoanpana cucteMa agantop 400/630A ac 24kV B cvoTBETCTBME C
VDE 0278, vyacHt 6

PPR 787: KeanubvKauus Ha KabenHy rash 3a XapTHEeHU ¥ niacTMacoei Kabenu Ao knac
12.7/22(24)kvV

PPR 865

Junrocpouto wsnuTeaHe Ha RICS aganrop no ANSI/IEEE-386 MpoxoaeH npodun 1 Ha 630A HN 52-561
and DIN47636 npoxog

WiznureaHero nposeaeHo

MannTEaHeTO NpoBeaeHo 8 ceotseTcTeke ¢ CENELEC HD 629.1 521 {2006-02), VDE 0278 Part 6.
ANSI/IEEE-386.

MapkupaHe Ha npoayKra
Raychem - RICS no - Hanpexenve- Maptnaa N°

MepuoanuHa oLleHKa
0BXBaTLT Ha NePUoAMUHA OLeHKa € Aa Ce TIPOBEDH, Ue YCAoBKATE, NOCOUEHH B TUNOBOTO oacbpelne ca
cnasedk ¥ e He ca HanpaBedu UaMeHeshs B anMsaiiHa Ha ANPOoRYKTa WK n360pa Ha MaTepuany,

OOHOBHY ENEMEHTH Ha NPoYUBaleTo cal
Mposepka Ha (abpruHaTa MOCTa, N36PpaHa Ha cnyvyaeH NPUHLKA OT NPOUSBOACTREHATA ANHAA

4«
www.dnvgl.com %’};ﬂéf 3
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« Tlposepka Ha pesynTam OT WaNUTBAHETC HA MOCTPATA 1 PYTHHHUTE U3NKTBAHWS. AKO
ANPOTOKONMTE OT M3TNIMTBANUA HE Ca Ha PASNONONKEHWE, Le Ce NPOBAST HBNWTBAHUA B
CHOTBETCTBNE C U3NUTBAHETO Ha MOCTPaTa M PYTHHHWTE UBNMTBAHUA.

- [lpernen Ha AoKYMEHTAUWATE 38 TMAOBO O06peHNe

- Npernes Ha BL3MOXHAE NPOMAHA B AU3aiiH, MAaTepUanK U UINbIHEHKE |

- Qcurypasaue npocAefnsaHe Ha MBPKUPOBKA HA NPOU3BOANTENA U Ha CepTUdVKaTa 3a THHOBO

onobperne
WacnensaHeTo Aa ce ¥SBLPWBA Hali-ManKke BEAHBXK Ha ABE rOAUHMN,

Kpa¥i Ha ceprucdvkara
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Certificate No:
E;:isgz
< pa— o et it § i —— File No:
FYPE APPROVAL CERTIFICATE 828.20
262.1-009445-2

This is to certify:
That the Termination and Joint for Cable

with type designation(s)
RICS insulated adapter termination system 24kv

Issuad to

Tyco Electronics Raychem GmbH
OTTOBRUNN, Germany

Is found to comply with
Det Norske Veritas' Rules for Classification of Ships, High Speed & Light Craft and Det Norske
Verltas' Offshore Standards

Applcation :
Insulated adapter termination system RICS for SF6 insulated switchgear up to 24 kV.

This Certificate is valid until 2018-12-31.
Issued at Hevik on 2014-12-23

for DNV GL
DNV GL local statioh: Essen

Approval Engineer: Ivar Bull

Marit Laumann

Head of Section

This Certificate Is subject to terms and conditions overleaf, Any signlficant change In design ¢
The valldity date relates to the Type Approval Certificate and net to the approvel of equipmyly

Form codes TA 1411a Revislon: 2014-11
© DNV GL 2014, DNV GL and the Horlzon Graphic are trademarks of DNV GL AS.
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Product description

Shrouded terminations (RICS adaptors) for single and 3-Core Medium Voltage Terminations up to 24 kV

Plastic Cables

Certificate No; E-13892

File No:
Job Id:

Voltage Current Insi?;?ion Reference number
dlf\?s {A] Diameter Conductor matettal:
[mm] Copper
SINGLE CONNECTION:
24 630 17,5 - 24 RICS-5113
24 630 21,5 -28 RICS-5123
24 630 27 - 35 RICS-5133
24 630 32,5 -42 RICS-5143
DOUBLE CONNECTION:
24 a5 27 — 35 RICS-5137
24 120 27 ~ 35 RICS-5733
24 150 32,5-42 RICS-5147
24 185 32,5 -42 RICS-5743

‘ﬂ*-"%:;%% =zaaE

262.1-009445-2

Application/Limitation

Installation to be dene In accordance with manufacturer’s Installation instructions.

According to DNV Rules, maximum voltage is 15kV, DNV may accept higher voltages for special
applications,

Type Approval documentation
Brochure EPP 0532 1/10

Instaliation Instructions:

EPP 0270 T Adaptor 400A 24kV EN50181 “Type B”

EPP 0271 T Adaptor 400/630A 24kV EN50181 “Type C°

EPP 0280 Double T Adaptor 400/630A 24kV EN50181

Test reports:

PPR 866: Quallification of 630A RICS double T-adaptor for the veltage class 12.7/22{24)kV with two
cables per phase

PPR 1106: Re-qualification of Insulated adaptor systern 400/630A up to 24kV according to VDE 0278
Part 6

PPR 787: Qualification of separable plant termination fore paper and polymetic cable up to the voltage
class 12,7/22(24)kV

PPR 865

Long term testing of RICS adaptor on ANSI/IEEE-386 Bushing profite and on 630A FHN 52-561 and DIN
47636 Bushing

Tests carried out
Tested according to CENELEC HD 629.1 521 (2006-02), VDE 0278 Part 6, ANSI/IEEE-386.

Marking of product
Raychem - RICS no - Voltage class ~ Batch no.

Periodical assessment
The scope of the Perledical assessment is to verify that the conditions stipulated for the Type approval is
complled with and that no alterations are made to the product design or choice of matertals.

The main elements of the survey are: s

+ Inspection on factory samples, selected at random from the pr I n Hne (where pré”‘g';t"iifabj}e)
-B -
] é&@‘# J'?/\_g . £ 5
. Sl .
6 y

Form code: TA 14113 Revision: 2014-11 % A
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Certificate No: E-13892
File No: 828.20
Job Id: 262.1-009445-2

Check results from Production Sample Tests (PST) and Routine tests {RT). If test reports are not
available, tests according to PST and RT shall be carrled out

Review of type approval documentation

Review of possible change In design, materials and performance

Ensurin traceabllity between manufacturer’s product type marking and Type Approval Certificate,

Survey to be performed at least every second year.

ENE OF CERTIFICATE

Form code: TA 141la Reviston: 2014-11
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Test Report
PPR 1106
Requalification.

of insulated Adapior System
4007630 A uplo24kV
according fo
VDE 0278 Part 6

Type: RICS

-Pages: - 18

Appendices: 2,

Date: 27.09.94

Tosted by: Ernst Liegl Slgnature:. M% Date: 27.09.94

Prepared by: Emst Liegl Signa{ure:%/%% Date: 27.09.94
Approved by: Thomas Escherich Signature: % ; . pate: 9.9. Tl

"+ & Haychem Reporls may only be used In thelr eriginal form

Raychem GmbH 3k
Ray¢h em Electrical Products Divislen ‘E
Haldgraben &
D-85621 Ottobrunn
Wunich, Germany
Tel, {089) 6089-0
Fax (069) 6086345
{re-order point)
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Test Objeot:

Date:

Requiraments:

Conclusion:

Manufacturer:

Location of Test:

Test Purpose:

Insulated Adaptor System Type RICS for outer cone |
connection { DIN 47638 Part 5 ).

26. September 1994

DIN VDE 0278 Part 8/2.91 and Part 1/2.91

The insulated Adaptors RICS 5133 400 / 630 A 24 KV,
have passed the test according to
DIN VDE 0278 Part 6/2.91

Raychem GmbH

Electrical Products Division
Haldgraben 6

D-85521 Ottobrunn

Raychem Ottobrunn
EPM Testfield, Munich

Requallfication
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Preparation of Test Objects:

Test:

Preparation

The Raychem Terminations EPKT 24C1X1 were installed according
to the enclosed Raychem installation instruction EPP 0275 8/92.
According to EPP 0271 9/93, the sheds provided with the
termination kit, were not installed.

The insulated Adaptors RICS 5133 were installed according to the

enclosed Raychem Installation instruction EPP 0271 8/93 and
connected fo a bushing { DIN 47636 Part 6 ).

Number of samples: 4

Cables: XLPE insulated Al-cable
NA2XS2Y 150 mm? 24 kV
Cable Length: Approx. 2,5 m

Test according to DIN VDE 0278:

VDE Specifications for Power Cable Accessorles, with rated
voliages U up 1o 30 kV (Uy, up to 38 kV). '

- Part 1/2.21 "Requirements and Test Procedures",

Part 6/2.91 "Plug-in Type or Screw-Type Encapsulated Gable
Connections above 1 kV (Up > 1.1 kV)"
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Test procedure and results according to VDE 0278 Part 6 :

Test Type of Test described in Page
No. VDE 0278 Patt 1
Section
1 A.C. Voltage Test 50 kV, 50 Hz, 1 min, 3.1 5
2 Partial Discharge Test (pC) at 24 kV 3.6 3]

3 Nominal Impulse Voltage Withstand Test, 3.3 8
10 pulses each of positive and negative :
polarity, 125 kV

4 Continous A.C. Voltage Test with cyclic 3.5 - 10
current loads; 30 kV, 483 A, 2 load cycles

5 Test of detachabllity, 5 times 3.17 10

6 Continous A.C. Voltage Test, same as 4, 3.5 10
"but 1 load cycle .

7 Partlal Discharge, same as 2 3.6 11

8 Conitnous A.C. Voltage Test, same as 4, 3.5 11
but 80 load cycles

g Thermal Short-Circuit Test, 17,8 kA/1 sec . 3.7 12
(6 load applications) )

10 " Test of detachability, 5 times 3,17 - 12

11 Continous A.C. Vollage Test, same as 4, 3.5 18

but 54 load cycles

12 Partial Discharge Test, same as 2 3.6 13

13 Tightness Test with cyclic cutrent foads, 3.11.2 14
483 A, ¢ load cycles ’

14 Nominal Impulse Voitage Withstand Test, 3.3 14
sameas 3

15 D.C. Voltage Test 96 kV, 30 min. 3.2 15

3 PRI
i
&
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Photo of a Test Specimen
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1. A.C. Voltage Test according to Section 3.1

An effectively sinuscidal a.c. voltage of 50 kVms, 60 Hz was applied between the

conductor and the grounded screen for 1 min.

The voltage was continuously increased within 10 seconds to the specified value

and was then held constant during the required duration of the test.

relative humidity of air

atmospheric pressure

temperature

43%

1018 mbar

249G

Result

No breakdown occurred on any of the test loops.

§T
380/0..800 V

HT
500/350000 V

sw

400000100 V (KI1,5)

AE I T

105 KVA

176 KVA

ST = Regulating Transformer

HT = High-Voltage Transformer

P = Test Specimen

sSw = Measuring Transfonmer

M = Voliage Measuring Instrument

Fig. 2 Connectlon Diagram for A.C. Voltage Test

ey
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2. Partial Discharge Test according to Section 3.8

Test connection, coupling quadripole seties connected with test loops
(soe Fig. 3).

B

Z
.
w1

’

—
AN

OF

x93
Eig. 3 Connection Diagram for Partlal Discharge Test

Ty : High-Voltage Source

U : High-Voltage Measuring System

Z : Impedance

Za : Coupling Quadripots

Cp : Test Specimen

Ck : Coupling Capacitor

B : Detector

Q : Calibrating Unit

6 A
D™
T
A0

&
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Parformance of Test

The bushings were made corona-fres by ﬁsing ball slectrodes, and an

a.c. lest voltage of 28.8 kV was applied for 1 min,

Then the voltage was decreased to the a.c. test voltage Upp = 24 kV, and
within 1 minute the maximum value of the partial discharge magnitude was

tneasured, . _ '
relalive humidity of air aimospheric bressure lemperature
43% - ' 1016 mbar 2400

Result of Partial Discharge Test

Test Loop No. Partial Discharge (pC)
1 ' <5
2 <5
3 <5
4 <5

Admissible Parllal Discharge Magnitude: 20 pC
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3. Nominal Impuise Voltage Withstand Test according to Section 3.3

The test was performed with an impulse voltage of which the rise time was
approx. 1.2 ps and the half-value decay time was approx. 50 ps.
The test loops were exposed to 10 iImpulses each of an impulse voltage of

126 kV of posttive and negative polarity batween the conductor and the grounded
screen.

Subsequently the equivalent connection diagram of the impulse voltage circuit is
shown (see Fig. 4).

Flg. 4 Test with Impulse Voltage
Schematic Equivalent Diagram of the impulse Circult

F L. Rg
o o R e W

&)
»
v
@

ot af—
——
-

2066/1

Cs = Impulse Capacity
F = Spark Gap Discharger

e = Discharge Resistor

L = Impulse Circult Inductive Resistor

Rg = Damping Resistor

Pr = Test Specimen

T = Impulse Voltage Divider

M = Impulse Voltage Measuring Instrument
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relative humidity of air

atimosphetic pressure.

temperaiire

43 %

1018 mbar_

2400

Result

No breakdown occurred on any of the test loops.

The following impulse osclflograms of the Test Loop No. 1 do riot show any

discrepancy from the

calibration osclilogram.

The osclllograms of the Test Loops No. 2 to 4 were identical to that of Test Loop

No. 1.
ey Hs. 2308
e ey et e 848594 17
i Y
: . U7 &
R e SR T i
Tp ! 4B.53us !
; I T 2 :
58 gr[u?w-. Je;;'zisa )
ity
[N
£
.- 58
r
| -1ga " -
i
. 8 I £ ® e 4 !
5 i
i
Ho. 2380
20,0584 (719
HEs LK 1
: TR -
108 - __Tlr 1.23s
W Tpt ‘tis.a?,us
...... i
] v 6728
Jriggers Int 1
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Continuous A.C. Voltage Test with Cyclic Current Load

‘according to Section 3.5

The test loops, suspended free in the alr, acqording to DIN VDE 0278

- Part 1/2.91 Sectlon 3.53, were subjected to 2 load cycles with a

continuously applied a.c. tast voltags of 30 kV. Each load cycle
consisted of a & hours' load petiod and a 3 hours' cooling-down
period.

The current was calculated with the converston factor 1,33 (according
to DIN VDE 0278 Part 1/2.91 Table 1 Page 3 and DIN VDE 0298
Part 2 Draft 7.90 Table 12 Column 8), It amounted to 483 A at a
conductor temperature of 950C,

Ambient temperature during the load cyclas: approx. 200C.

Result
No breakdown occurred on any of the test loops.

Test of Detachability according to Section 3.17

The adaptors were disconnected and connected 5 times.

Continuous A.C. Voltage Test with Cyclic Current Load
according to Section 3.5 ' :

Same as Test No. 4, but one load cycle only.

Result
No breakdown occurred on any of the test loops.

10
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7. Partial f)!scharge Test according to Section 3.6

After the 3rd load cycle the Partlal Discharge Test as per Test No. 2 was
repeated.

relative humidity of alr atmospheric pressure | tomperature
56 % 1017 mbar 250¢

Result of Partial Discharge Test

Test Loop No. _|_Partial Discharge {pC)
1 <5
2 <5
3 ; <5
4 <5

Admissible Parlial Discharge Magnitude: 20 pC
8. Continuous A.C. Voltage Test with Cyclic Current Load according to
Section 3.5
Same as Tost No. 4, but 60 load cycles

Result
No breakdown occurred on any of the test loops.

11
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9. Thermal Short Circuit Test according to Section 3.7

The thermally equivalent short circuit current during one second
according to DIN VDE 0278 Part 1/2.91 Teble 2 Is: 17.8 KA.

This short circult load application was repeated five times, each time
after the conductor had cooled down to amblent temperature.
(Ambient temperature 2000)

Prof, Nr.é‘fﬁ-ﬁ‘ Date: Guboy QY
uani._u.ts&mryp 923

TLQ_.__SI%R?me : s,o_' o2 ._A Y

Py

e
RTR

\" o P FRPE S

\ ¥ s
-.-4.42 ,fntf{_& .,g,,\ _“,H ,.'.;..,.va-:

Resuit .

The oscillograms of the test loops No. 2 to 4 were identical to
that of test loop No. 1. :

A visual check did not show any deterioration on the test
loops.

10. Test of Detachabllity according to Section 3.17

Same as Tesi No, 5.

12
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171.

12,

Continuous A.c.' Voltage Test with Cyclic Current Load
according to Section 3.5 ¢

Same as Test No. 3, but 54 load cycles.

Result
No breakdown ocourred on-any of the test loops.
Partial Discharge Test according to Section 3.6

After the 117th load cycle the Partial Discharge Test as per Test No.
2 was repeated.

relative humidity of alr atrospheric pressure temperalure

45% 1029 mbar 2000

Resuit of Partial Discharge Test

Test Loop No. Partial Discharge (pC)
1 <5
2 <5
3 <§
4 <5

Admissible Partial Discharge Magnitude: 20 pG

13 & %
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13.

14.

Tightness Test according to Section 3.11.2 with Cyelic Current
Load according to Section 3.4

The test loops were arranged In a water-fllled tank in such a way that
the cable plug was submerged in the water.

Arranged In this way they were exposed 1o 9 load oycles according to
Section 3.4.

Nominal Impulse Voltage Withstand Test according to
Section 3.3 ’

Same as Test No. 3.

réﬁqt_ive humidity of air atmospheric pressure temperature
46 % 1024 mbar 28°C
Result

No breakdown occurred on dny of the test loops.

The following impulse osclllograms of the Test Loop No. 1 do not
show any discrepancy from the calibration oscillogram.

The oscillograms of the Test Loops No. 2 to 4 were Identical to that of -
Test Loop No. 1. :
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D.C. Voltage Test'according to Section 3.2

The test loops were subjected to a d.c. voltage of 96 kV for 30
minutes,

The a.c. voltage content of the d.c. voltage amounted to approx. 3%.

Result

No breakdown occurred on any of the test loops.
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(-' Qualification of RICS
e U : Double-T-Adaptor
; G630 A, 24 kV
according to PPS 3013

i
i
i
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Introduction

" This report gives qualification details of the RICS-Double-T-Adaptor system with two eables per phase for 630 A

bushingswith profiles accordingio DIN 47638 (Flgure 1}. The test sequenceis detalled on page3andisbased onthe
Raychem Master Spevification PPS 3013. This latter specification contalns more detalied test Informatlon.

The cables used were single-core 24 kV, 150 mm2, aluminium stranded conduotors, with cross-linked polysthylens
Insulation. RICS 8733 + RICS 5137 were instalied according lo Installation Instruction EPP 0280 7/89 (Appendix I},
The cables were terminated with EPKT 24C1XI, The 3 RICS-Double-T-Adaptor were instafled with a minirmum phase

spacing of 80 mm and minimum distance to earth of 25 mm,

The location of parls in completed Double-T-Adaptor are shown in Fig. 3.

Figure 1: Bushing Profile

""f -
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Test Sequence
Test

A.C. Voliage
Withstand

Partlai Discharge

impulse Voliage
Withstand

Léad Cycling

Partial Discharge

Thermal Short Circuit*
(Fig. 2)

Load Cycling
Partte! Discharge

AC. Voltage
Withstand

Impulss Voitage
Withstand

D.C. Voltage
Withstand

Humidity

Submersion Test

Conclusion

Method

IEC60
IEC 270

IEC60
IEG230

VDE 0278

IEG270

VDEO278

VDE 0278
IEC 270

IECE0

[ECB0

IEC 230

IEC 60

IEC 466
VDE 0278

Load Cycling
underwater

Condliions

55 kVfor 1 minute
15kY

24kV

126kVp

10 positive and 10 negative
1.2/80 uS

63 load cyoles (6h/3h)
565 Amps, 30 kV

max. cable conductor
temp. 95°Cto VDE

asabove

17.4kA percable
iwo 1 seoshots

asabove
asabove

48kVior4 hours

asabove

96 kV for 30 minutes

10Chat16kV
water conductivity
800 p£S/cm

100 hours
15KV, 565 Amps

" *Thermal short clrcult tests performed at EPM, Independent Test Laboratory, Munich,

Requirement

No breakdown
andnoflashover

< 3pC
<20pC

No breakdown

and no fiashover

No breakdown
andnoflashover

No breakdown
and noflashover

Nobreakdown
andnoflashover

Nobreakdown
Notlashover
Novisible tracking

Nobreakdown
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Figure 3: Location of paris in completed 'Double—T—Adaptor
p Clostre gap
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BERLMIN

TYPE TEST REPORT NG, 121316076932 SHEET 51

Test—No, 1076200
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BERLIN

SHEET 52

TYPE TEST REPORT NO. 1213.1607.693%
Test—No. 1076201
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BERLEIN

TYPE TEST REPORT NO. 1213.1607.6939 SHEET 53
Test—No. 2074195
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BERLIN

TYPE TEST REPORT NO. 1213.16076939 SHEET 54

Test—No. 2074196
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