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Foreword
This raport was written in Chiness and translated into English as requssted by the client. In the
event of any differences in the interpretation of this report.  the Chinese lext shall take precedence
over the English translation.
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The Number and Installation of Combination Samples

It was required that the 250A Elbow Screened Separable Connector (Deadbreak) to be tested
was installed by the manufacturer on four length of cables forming No.1 combination samples on
which the type tests sequence 4.1 were camried cut. The cable used in the combination sample was a
XLPE ingulated single core cable with ratad voltags 12/20 kV, a cross- saction of 95 sq.mm. The
three samples was installed by the manufacturer on cne length of cables forming No.2 combination
samples on which the type tests sequence 4.2 and 4.3 were carried out. The cable used in the
combination sample was a XLPE insulated three cores cable with rated voltage 12/20 KV, a cross-
section of 85 sq.mm.The length of the cable in the combination sample was greater than 5m batwsen
the Screaned Separable Connector {Deadbreak} and terminations.
3 Ak
Test Methods

3.1 LA Rk
HEGHIEC 61442:1097 54 3% FH0 5 7 & I F 47 .
AG Voltage Withstand Test
The lesl was made al ambienl lemperalure in accordance with IEC 614421997, clause 4.
3.2 REEHEEE
HIHEIEC 61442:1007 7 2130 34T . HBRNHF R T A 1pC.
Partial Discharga Test
The tests were ¢arried out in accordance with IEC 814421997, clause 7. the level of maximum
nolse background being 1pC during the tests.
3.3 i ERK
HIRFZIEC 61442:1997 06 & HH 2 HE4T .
Impulse Voltags Withstand Test
The tests were carried in accordance with IEC 61442:1997, clause 6.
3.4 EF B ERR
B AR W B8h, Hh2/bIranff FHREERFLTERESTHRBEZL E5C~10T, M
G 3h B A S AR TR 10T, RN ABMHA, AR ENRIN30KVE) TR .
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Heating cycle voltage test

Each thermal cycle was of Bh duration with at least 2 h at a steady temperature of 5°C~107C
above the maximum cable conductor temperature in normal operation followed by at least 3 hof
natural cocling to within 10°C of ambient temperatura. During the whole of ths test period a vaoltage of
30k shall be applied to the sample.
3.5 sTibEE

SIS HIEC 61442:1007 5113 A1 128 ) M SEHEAT .
Dynamic shert-circuit and thermal short-circuit tests

The tests were carred out in accordance with |IEC 61442:1997,. clause 11 and clause 12,
3.6 B HPLIAE

HEIEIEC 61442:1007 145 [ @ 21T .

Screan rasistance tests

The tests were carrled out [n accordance with IEC 61442:1997, clause 14,

IR R

ok, T ML 0 5 3 L 1 (e o P M A R ) 2 (B M o M 242904 3 F 5}

Test Sequence and Results

The test sequence and results were givenin Table 1(sequence 4.1)and Table Z(seguence 4.2

and4.3). 1/ Table 1
BEOF ) wmme | mezmx | R oW & £ | ¥ #
sequence Items Requirements Results Remarks
54kV,5 min, 45 7 54'”;%%”%“%?3 W
1 40 e s No breakdown N FaEk
: o breakdown occurred on
AC withstand shall occur at 54kY . OK
for5 min the combination samples
at 54 kV for 5 min
, DRVFRERFN | 20kVTF,ASEELHKS
= = 7 ]
*ﬂzﬁg‘m% F10pC #1<2pC
- The magnitude of The magnitude of the FEER
C Ptﬂerst,'f;td;;;';ﬁﬂ tha discharge at 20 discharge of the OK
temperature kY shall not excead combination Samples
pe 1000 didn't excead 2pC at 20 kV
126 kV,EAfEtEE | 126kV, EHE#EZ1080E
i F 10 AT s EHYETE
SRS No breakdown Mo breakdown occurred on P
3 Impulse voltage flashover ghall the combination samples IE)I(
withstand at occur at 10 positive at 10 pogitive and 10
95T ~1007C and10 negative negative impulses of 125
impulses of 125 kV kv
FEOORVARER S | cegouy s w5 i s
. IHERBIST > | gpc—100C T, H@EST
LSBERER | 100CTF, 3T gl
R o AL Sub'njgiﬁt; ?:tﬁcﬁs inair | FE&EE
4 Heating cycles 3 cycles atthe ! Y -
; gt the conductor oK
voltage testin | conductor temperature
temperature of 85 to 100°C
air of 85101007 and
30KV, No breakdown and 30kY, No breakdown
’ occurrad
shall ocour
Rt witTi comijebg B3IW #11 W
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HEME | omom oy 5 OE B R woOoW & R | i 4
sequence Items Requirements Results Remarks
, 20kVTF EERAKR | 20V N A SHAFHHAE
ﬁﬁ—%ﬁfﬁﬁ F10pC B <2pC o
e A The magnilude of The magnitude of the Haf
2 Ff;:f Lf ;sscpgg_r*:;e the discharge at discharge of the oK
1007 20kV shall not combination samples didn't
exceed 10pC exceed 2pC at 20 kW
i , 20kVFEHEFRL | 20kVTE AR EHE R
Eﬁzﬁfﬂﬂ T10pC E K1 <2pC o
W | The magnitude of The magnitude of the TER
. Ff;:ﬂgﬁg;ﬁe the discharge at discharge of the 0K
i ' 20kV shall not combination samples didn't
emperaturs excead 10pC exceed 2pC at 20 kY
GV RENTH | a0 vikm B
e, oppgy | SOTETERTE, A
BEFEERR | Ekd, FHF A i, -
7 Heating cycles | 30 cycles in air and 30 5;‘;?’:%?;;1?&“;”“‘:;':‘ W
wefageaat cydraﬂdrzruu:ta&tgrat water at the conductor
temperature of 85°C fo temperature of 95C to
'1 100 and 30 kV, No
Jrneg;:#d ;:‘,13 :l?alﬁ%nmzﬁr breakdown occurred
Eatue - FoWHCIRE oL o . o
RS Five compieta Nﬁavﬁfsiﬁéiifm%ﬂ?n BHaBER
i D'S"’“"’;;c”m”"' I‘:'I':';i"'a;"’"s ”"t contact at five complate 0K
vis gﬂ:t;";ge a operations
; . 20kV T i HHE AR N | 20kVT ARSI
Rl e F10pC B9 <2pC
q Partial discharge | 1N€magnitude of The magnitude ofthe FaER
test atﬂﬁ“cwg the discharge at discharge of the oK
100T 20KV shall not combination samples didn't
) exceed 10pC exceed 2pC at 20 KV
20KV IR | 20KV & R A I
10 Partial discharge The magnitude of The magnituda ofthe TaExR
tegt at amblent the discharge at discharge of the 0K
temperature 20kY zhall not combination samples didn't
exceed 10pC exceed 2pC at 20 kV
125 KV, IE $u % ¥ & mﬁﬁﬁﬁ'gﬁﬁﬁﬁ‘m%&ﬂ
it B No t::lrgZ:I-:ﬂ:n:::;u:-u;r’:}fw shall | Ne I;rreakdcwn ic?muffmd o memsk
11 Impulse voltage rat10 itiv the combination samples ’ Eli(
withstand O 10 neg":ﬁ? o at 10 positive and 10
; negative impulses of 125
impulses of 125 kV kv
12 LamfER& | Nobreakdownshall |\, hraﬁcﬁ%ﬁ?nfcﬁrred on | HEUR
AC withstand occur at 30kV for 15 | iyl OK
. g combination samples
min at 30kV for 15 min
Rt witTi comijebg B4W HN W
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42 /Table 2
BEBT | wom o on B R E S KW & R | ¥ 4
S6qUENCe Items Requirements Results Remarks
54kV.E min, Filig | 2KV . 5min, &
— ' ’ ' B FEE
T 5 A Fe e Mo breakdawn FEER
L AC withstand shall occur at 54k b break-::l:::wr'! QOaUKTEL o oK
P i the combination samples
© at 54 kV for 5 min
12.2kA, 28 WK, F | 122 kA: 2.02sF112.1KA,
ﬁﬁﬁﬁ% ‘ﬁ ﬂﬁ$ﬁﬁ§ﬂﬂ[§-~ 2.02s Eﬁ’ﬁ"ﬁﬁﬁ'?ﬁEEE~ ﬁﬁ
- HIEEEERE ERARS HEER
2 Thermal Neo transflgure and Mo transfigure and welding
short-cireuit test welding shall occur ccourred on all parts  at OK
onallparts at12.2 | 12.2kA. 2.025and 12.1 kA,
kA, 2s 2.02s
. 44.3kA. 60ms. Fra#f L
R TR A BB IS
3 Dynamic — Mo transfigure and welding —
occurred an all parts at
short-clrcult tast 44.3kA, B0ms
T r T 3w . : .
fHiA B Flve complete Nﬁ‘f"’ﬁ'.&’ﬁ*mﬂ% BAEER
4 Disconnect/conn- operations No ”t""";' ti' Emagal"t e
ect visible damage to contact atlive complate
contact operations
s pitiad SRR A R
: 1 No breakdown occurred on "
4 impulse voltage | Yo breakdownshall | . oo hination samples A ER
occur at 10 positive T DK
withstand and 10 negative at 10 positive and 10
Impulses of 125 kV negative impulses of 125
kv
30KV, 15 min, % EU“VT#;;Q;:&Q%E#
L » 5 12 ﬁ,
RS | Nobreakdown shall FoEKX
5 Mo breakdown occurred on
AC withstand nccurat;?r:chﬂr 15 the combination samples oK
at 30kV for 15 min
i F=32 /Table 3
REWT | @ owm om B A EE: oW & RO F M
sequence ltems Requirements Results Remarks
F ALY S B e BT :"%;{tﬁir Fh
4 T50000 before the after the
1 ﬁﬁé:ir&nm% Screen resistance heating heating HEER
resistancelests | PEfore and after the period period OK
heating period shall 2440 565 0
not exceed 5000 ¢
hitcffasasi wieri comyjchg S5W #1 W
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Annex A:The values of impulse voltages on the combination samples before heating cycles

vollage test (125kV, = 3% tolerance)

RE. 19T

Ambient ternparatura: 184,

HHMWHE: 77% A5 0.1022MPa
Relative humidity: 77%, Atmosphsre: 0.1022MPa

B AFfunit: kY

AE B 124.9 | 124.7 | 125.6 | 125.9

Pasitive polarity

124.3 | 126.4 | 126.4 | 126.3 | 127.1 | 124.7

AR 124.3 | 125.1 | 124.3 | 125.2

Negative polarity

125.3 | 125.7 | 1251 | 124.1 | 126.3 | 125.7

M R EE (RiR: 10nsME D)

Oscillograms of the impulse voltages waveformitiming mark: 10 ns/div)

Tp= 12488 &Y Ti=1.82 px T2= 5247 P2

High-BIDON 1T fall Mow Hi gh-BIOIN 1T £all P
muthim:kﬂf .4 Yelbage: W
1B 163.5
1250 1550 |
1000 100.0
0 75.0 g
500 E3.0
20 2.0 i
0o 0.0 i
~30.ul ; : | ~wool PO }
L8 0 20 20 4 3 &0 T &0 B0 00 | 010 20 20 40 S0 B0 O B0 S0 00 |

Tp= 124, 6T W Ti= LTI by T B K

ERE R 1K ERED 0K
Tha 15t Positve Impulses Wavelom Thie 10th Postve Impulses Wavaform
Hi ghrB100% LT full e High-B100% 1T full Elkr
.0 o I 0.0 ——
Vol tage ¥ Vel tuge: k¥
0.9
-25.0
-80.0
-74.0
-io0.0
=12¢.0
-150.0
=180, ul - . ol I
D10 @0 30 40 SO €0 70 B0 90 100 0__ 10 20 30 40 &0 80 YO BO  §0 100

W=-124.15 ¥ Ti= 1.7 px T2Z= B3.Z3 Fs

U= =125 T2 &Y Ti= 1.TH s TZ= 53.83 ¢

f o 1K
The 15t Negative Impulses Waveform

B % 10 K
The 10th Hegathe Impulsas Waveform
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Annex B:The values of impulse voltages on the combination samples after heating cycles
voltage test (125kY, +3% tolerance)

RE: 19C AWK T4% ASIE: 0.1010MPa
Ambient temperature: 19°C, Relative humidity: 74%, Atmosphere: 0.1010MPa
B firfunit: kV

..Emﬁ : 1269 | 1246 | 126.8 | 1251 | 125.7 | 127.3 | 126.3 | 126.2 | 1251 | 127.2
Positive polarity

B

i ; 1281 |125.6 |126.0 | 125.3 (1243 |125.3 | 125.3 (1248 | 125.0 [ 127.9
Megative paolarity

TR EEEE (BER: 10us/4E)
Oscillograms of the impulse voltages waveform(timing mark: 10 us/div)

3 ge-B100% LT Fall Hier Wi g-BI00% 11 fall e
L Yol bmga X .5 Val laps: i
150, 0 ‘ 180,32
1550 : 1283
100.0 [\\ i 100.9
ro | ' 5.0

5.0 50.3
=0 : N

1A 0.2
-3, | B )| I . i

D10 20 3 40 E) 80 TA 80 w0 joo 010 20 30 49 E0 B0 To 80 €0 13 |
Vpm 120,90 B Tim 178 b T B3 42 e Vpr RT3 YV Tie 2.0 pu To» B4.00 px
E kB 1R iR o#H 10 &
The 13t Positive Impulses YWaveform The 10th Positive Impulses Waveform
Wi g-B100% 1T full kr W gh-BI00 1= fall 2er
anmtmrw | et Vol Lage:

0.0 | 0.9 !
~E.n| i =0 |
—m.n{ R0
~75.I:IE =15.0
-1m.a] -100.0
-125.0 s
-150.:115 i -150.0
~180. 1l _ | -100.0 |

1 L u:umwm;uaﬁﬁww:mj
V= =126, 11 W¥ Ti= | B2 Ku T2= B2.5T Wy Up= =1ZT.98 WY Ti=2.38 Wy T2= B35 My
il S otk £ B 10K
The 1st Negative Impulses Waveform The 1(th Hegati\ra Impulses Waveform
hitcffasasi wieri comyjchg B7TH #11 W

Fage 7 of 11












B, oLl B e G R

Report of Quality Inspaction ard Testing Centra
for Equipment of Electric Power, F . R, of China

(2005)% 7 % 453A T
Ref: 200574534

G BEPEHS T ELS S EEEa

Annex G: List of the equipment and instruments used in tests

Fe RERELW
Seque | Name of the equipment = - 5 i No Kl e ﬁﬁfﬂ%ﬂinn
-nce and instruments yP

AE ' 37, B 27 e 2% —

k AC/DC test transformer TSB (JE) 6104
#HERmEER

2 Digital HV mater JEGB-100 9266 2005-01-11~2008-01-10
o) T ) 3 4 o

3 | PD measurementsystem | JFP-2B 96018 2004-05-20--2006-05-19
FHERRREE

4 Equipment of have DDG-A-180/18 — =

x2

currant test
R B

S | current transformer -0 0513 2004-05-22~-2006-05-21
HrmEE

© | Digital voltage meter Det0e 32257 2005-11-05--2006-11-04
i

7| Testtransformer ¥YS 63010 SB12 —
BEFERS

8 Data collected system H-DJF-2 C11-13 2003-12-30~2005-12-29
RS —

- Impulse voltage generator CYFa00-0.022 03
W ER

10 Meter in peak value of G4M 080816 2005-05-22~-2006-05-21
voltage

bt fesaes el comlfjobg

s A1
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