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Test Report Information sheet e

1 #E£3 Testcategory

| 11 ¥ £2% Type Test Report

228 e— 45 F SRR RE, KSBUREESE, St aiEaEX iRy AQTC &

. Test Report RiER FHK T %, AQTC #Hik4 4 M EAA it #i % . ATest Report contains a record of a series of type
s=ss carmied out strictly in accordance with a recognized standard. The equipment tested has fulfilled the requirements of this standard
2nd the relevant ratings assigned by the manufacture are endorsed by AQTC. The Test Report is applicable only to the equipment
s=sf=d AQTC is responsible for the validity and the contents of the Test Report.
EEgARRR AL FESEHKFSEG—RERMEEE T, BERET ASLRNERARLRE, The
r=sponsibility for conformity of any apparatus having the same designations with that tested rests with the Manufacture Test Report
contains the essential drawings and a description of the tested object

%2 =£22 Report of Performance
HEZE A r BRI RE, K RS AR IE, R R A REE KL E A4, A Report of
Pesarmance contains a record of one or more tests which have been carried out according to the client's instructions. These tests are
et necessarily in accordance with a recognized standard. The test results do not verify ratings of the test object
AQTC £ Z 3 # 4 4ER 4 AQTC issues three types of Reports of Performance:

2 ZERIERER . HAH, ASHFLMEEKL (BAEMEET) The tests have been carried out strictly in accordance

wih _ The apparatus has complied with the relevant requirements.
HERERRE L AEH AN AR TALHA N RARENER (Jo REF /B RBRAT A~
AEESEXKBET ). BEY TR SNRE, KB E KSR AN M AILR. This sentence will appear on the
front page of a Report of Performance if the tests have been performed in accordance with a recognized standard, but the series
of tests does not completely fulfil the requirements for a Type Test Report (for example, if the test duties and/or the number of test
i= not 2 complete series of type tests). The Report contains a description of the tested object. The condition of the tested object
afer the tests is assessed and recorded in the Report.

b EEEEVEEFERBTE, KABEAARESBARE. HZLH. (5EBEE T ) The tests have been carried out
= accordance with client's instructions. Test procedure and test parameters were based on...
ZEEARELARLRERERS S EARTAREMALLY, BRAEEARE S XSRS FMUERETE
#2747 This sentence will appear on the front page of a Report of Performance if the test procedure and the test parameters are
based on a recognized standard and related to the ratings assigned by the manufacture. Verification of the drawings (if submitted)
and assessment of the condition after the tests is only done on the client's request.

o ZEZEsSRFERITH (5 EHRES ) The tests have been carried out according to the client's instructions

EES#E S o HK A AN R B BB AR AR /E# 49, This sentence will appear on the front page of a Report of Performance if
e test procedure and/or test parameters are not in accordance with a recognized standard.

2 #3% Standards
2 @ s 2 B AT B ARG FROE. S35 3749455, When reference is made to a standard, and the date of issue is not
stztad this applies to the latest issue, including amendments which have been officially published prior to the date of this tests.
3 EEis&EE£EE%BL# Official and uncontrolled test documents
AQTC HEXALAMRAAEITHARBRE N TN F A Log. FRLe)LPHAETH RIRB. The official test
sacuments of AQTC are issued in bound form. Untrolled copies may be provided as loose sheets. The copyright has to be respected
2t 3l tmes.
4 @ EF~® %A Accuracy of measurement
e EAERET, FEEIMFRAANTATE, RRERGTMELRKT 5%. In the table of test results the measured
suantties are given in three digits. This method of presentation does not indicate an accuracy. The guaranteed uncertainty in the
Sgures mentioned, taking into account the total measuring system, is less than 5%, unless mentioned otherwise.
S CNAS = FA& Qualified by CNAS
AQTC 2.4#% CNAS-CLO1(ISO/NEC 17025)¢h & Kifiit T CNAS 45iA7T. IATiE$4 5 CNAS LO278. AQTC has been
s-t=e=c in the CNAS-register for laboratories under CNAS L0278 For the testing services as defined in the Field of Accreditation.
& ## Patent
Test Report 89X S48 A M AT RS EEF, AQTC RARIRAF R EFFIR &3k 7] A 692477 HE. Tested object and
s==yant content in this report may involve patent. The laboratory will not responsible for identifying these patents or any others.
= Note- AQTC 2L T HE & B EH FAR P S"H 5T AQTC is the abbreviation of High Voltage Apparatus Quality Test
Center of Machinery Industry
Test Report £ 54|, FXASEAEF LM, Test Report R £ The test report will be invalid without the original
signature of ‘Prepared by”, “verifieded by", “approved by”; The test report will be invalid with alter of any character or data
# Test Report #4 #it, & THEMEZaR-_FE XA GARMEEERE Any dissension to this test report should be
Sormally sunmitted to the laboratory within 25 days once receiving the report

s ADD. =S #E AL 4 & KH 16 F. Ne 16 Hushitai South street, Shenbei New Area, Shenyang, Liaoning,China
=xZ=SPC:- 110122

== Jei 024-89636993. 89872239

= § Fax (2489871262

™ i pemet www.shetc.com

= & Email: syaqgic@163.com
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8 % Table of contents
#1645 Test conclusions
BE 44 K307 B fo A4k Verified test items and test parameters
#ik ¥ 15 B P X 49 2 {4 Ratings assigned by manufacture
& =4 1A Identification of the tested apparatus
W ¥ AHZ /A Measurement uncertainty
TR E ¥ 539 Legend
Kb I B 5 F A Electric diagram of main circuit of the tested apparatus
484 X3 Dielectrics tests
ITHeEiKE (FiK) Power frequency voltage dry test
% ooF &% &R Lightning impulse voltage tests
SH B Bl 34 Fadt ] =1 3469 45,4 1K 38 Dielectric tests on auxiliary circuit and control circuit
2549 [ F Measurement of resistance of main circuit
iR i3 Temperature-rise tests
%47 F #4455 Verification of the degree of protection
HLA AR 1E K38 Mechanical operation tests
# &-Fa7F #73X35 Making and breaking tests
X% aFaif BrikieaT 49 % #2415 No-load operating before the making and breaking tests
K ALK 7 A, T100s Test duty T100s
A A43343535% X T100a Test duty T100a
# &Fa T BT iR 0E 5 7 #384F No-load operating after the making and breaking tests
Kk A4 & 9 X35 The voltage tests as condition check
F 0 AT b R A (A f % 4R K3% Short-time and peak withstand current test

iXJ=f H Photographs

o o A W N
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B d S AR AT R BIARED) . 6.7 (4P S A40I0) | 6101 (A4 Hitk A 6930E) . 6.102 (L,
AR Fo AL AT ] F KA
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Test Report Ve rifieﬁgtﬁﬁiﬁaﬁ lilejtp:)g;rzf:[meters Ne.
k5 #EAE ; e TR
1 | BERE [
;f IHEERE (FiK) A8 . wa, £ BET: 42KV; FEEE O 48KV
BT T fai. *ti. AAE: T5KV; BEKT: 85KV
IR AN IAWE 42KV, FaFERE T5KY
5 Bh Fa i B E A0 46 K S | T#% % 2000 V. 1 min
2 | imgemalg <150 HQ
3 | BARE
[ zem 1.1x1250 A
17 34 B 69 4% 3 Fo s ) =1 9% HAEARER
4 | BPFELE st IPAX, BRE42EE 11470/ T8 IP2X
5 | HURBRAE FoAURAF MR F K
FAETATHF I Riie | [0 2 50 K TBFLM, BLTRAEND, BN
KR B ey pUR R R S BReYTE
AR T A HFeHAER
6 | XE&FIF BTk
K37 K T100s 12kV, T8 31.5kA, %4 937 80 kA
K47 X T100a i\ 12kV, TR 31.5kA, AifsE 51%
7 | EREE AR L LRRE
IEBBIEMT £ BOKA (M), 31.5kA (H#fh) 45
it 45 Fodd b 4R B9.3 kA (44f), 27 4KA (H#fh), 2s

Bisk.s: F5 1,6 69RE RAfaTALFE AL S AAA 16 TiH/7, 240 B M AhfTHERFTE
ib# 38 St AT,
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#iE PR T XS MAME

Ratings assigned by manufacturer

Ne.

#1244 Ratings assigned by manufacturer

#H & % /E Voltage 12 kV
#1494 Normal current 1250 A
#1131 & Frequency 50 Hz

A AN AL RE T
Short-duration power-frequency withstand voltage(dry test)

#81¢] 2+ 4, Between phases, to earth: 42kV;
[ & &7 2, Across the interrupter: 48 kV

FEFot LA
lightning impulse withstand voltage

#7878 2f 4., Between phases, to earth: 75kV:
F% & 7 0 | Across the interrupter: 85 kV

55 42 B A 4 AL Short-time withstand current 31.5kA
# % 42784545 01 1E] Duration of short-circuit 4s
4 5 -4E &% &, 3L Peak withstand current 80 kA
5] % 48 % # 49 )7 Short-circuit making current 80 kA
B & 43 3% 8 94 Short-circuit breaking current
i 4235 7F W 0784 L4 F AC component 31.5KkA
% 43 347 B @, 5449 BiL4r £ DC component 51%
i % 48 357 w7 AL 60 2R 1) F 4% DC time constant | 45 ms

3% $4E VA4 Operating sequence

0-0.35-C0-180s-CO

[ 47 % 44 the degree of protection

5% Enclosure: 1P4X

2L 4 9/ Supply voltage of operating device

| DC220V

£+ #] 85 78] Closing time; 47 & 7] Opening time

35~70ms; 20~50ms

E: YV AFEAAAARERS T OAEEHE

Note: +'=This rating has been proved by the tests of this test report




Test Report |dentiﬁcatio§ofﬁe?;st‘z:i apparatus N,
KAk REFEAHXATHRE, B £, CALRARYLBRESFAFXNE, =M.
R &3
88

#i% B AL RAEIR I A He BT @R B SRR AR U A

B4 %5 KW.00ZT

HAIM 5. TH-004SJ KW-004JT

AQTC 2424 i BAAMAIH, AAEMNERKIAILH,
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Identification of the tested apparatus

Ne.:

Bk EHAAZERE

Al 5 VS1-12/1250-31.5

bR

B BT

H B4

By, BEMMLL RN

# 5 LB —IR

RBE: AERRE

& X2 TD34-12/1250-31.5A

#li& 4

EUR A: B:

o aH

oAt ME

e SR

&l 5 EP34-12/1250-31.5A/RA

Hiz sl

CU R A: B:

&84

sh oAt A RBARE

BAEAR

% 1250/5

gl 5 LZZBJ9-10A1Q
HiE B s '

B BS A: B:

GO

#wI K

A 5 JN15-12/31.5 (210)

#liE Pl

BT

E R

HBhAH A A B
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Test Report Identification of the tested apparatus Ne.

kAT
# 5 ZG(Z1)-10Q
#lig Pqz i
B B5 B
B aH
JRELIE R 240 mm
=) Vi 4 140 mm
7 # IREAAE
k&
B4 + CHJ/150
#lig A
SR IE H 240 mm
R 4 250 mm
HAEE th 747 Py 16 kN
# o o# TG
£F (TFF4hR)
# =3 TG3-10Q/110 = 180
b i ;
CONE R
HaH
7 #H AR
AW/ 12 kV
BIRIEAT
B2 % +HA
HliE g ;
# o # ERAH
Tk
EX:7 ) HAFAAE: TMY, 80 mmx10 mmx1
4 H A AL TMY, 80 mmx10 mmx1
EEE RRES At Afailts: TMY, 40 mmx4mmx1
st
B |
IEE: 4 “ 2 mm

AEMR R <T: 800 mm=1500 mmx2300 mm
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Test Report Measurement Uncertainty Ne.
B K48 IE A 0 A48 £ & Measurement uncertainty for Temperature-rise tests: 0.8K (-10C ~120C)
#4514 32 Dielectrics:
A5 o BRE - i .
i ¥ A% measuring system ¥ B A s % & expanded uncertainty

&5 Temperature
1 WSB-A6 £ARIEALA
WSB-A6 hair hygrometer

U=0.6TC (k=2)

Fa%ti2 & Relative humidity
2 WSB-A6 £ABREALR
WSB-A6 hair hygrometer

U=26%RH (k=2)

Bk bl A%

<20pC: U=1.5pC (k=2)

3 ' 20pC ~50pC: U=2.0pC (k=2)
PD561 measuring syst :
A e >50pC: U=14% (k=2)
F.2% Ll R AR F R 4
i kit ﬁ%;}if? ’T‘_ U= +0.6d8
ZN3950 RIV measuring receiving set
5 @, /E 7 F £ % Voltage measuring system U=0.42%
6 &S ERHEEANER % U=1.5%

Time measuring system for impulse voltage waveform




T3 234,98

Test Report ~RE iggﬁ"’-ﬁ' A Ne.
cs A% 125 Timing signal contact separation
CSa #3125 Timing signal contact separation
CSb fi% <12 % Timing signal contact separation
CSe fi& 3k 15 % Timing signal contact separation
Isyn S#3] A A Current synthetic circuit
ITO it KB4 A Current through test object
ITOa #Lid iK% 49 IR Current through test object
ITOb it i J5 49 9.7 Current through test object
ITOc #AL K% 49 27 Current through test object
ITOcl i S5~ I7) 4, B 7% Current closing coil test object
ITOop X 45 4 17 4, & .77 Current opening coil test object
lcs &-m%,1830 &, AR 7R Current current source
TR 4742 ¢h % Travel recorder
uL # # % /& Load voltage
ULa # # & /& Load voltage
ULb #i # #./E Load voltage
UlLc % #, % /& Load voltage
us &, % & /& Supply voltage
USa &, j% & /& Supply voltage
USb #, % & /& Supply voltage
USc &, % . /& Supply voltage
uTo K44 /% Test voltage
UTOa #4e 4 & Test voltage
UTOb A5 9 & Test voltage
UTOc K& /& Supply voltage

Ucs @, ;7L & /£ Voltage current source
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[ B %=
r s EE SO RER 0
Test Report | Electrical diagram of the main circuit of the test specimen Ne.

4. B. C

Zneibs. c

ABC #= abc H 2 3%F terminals
F ERLR SR base

ES b F % earthing switch
CB i 7425 circuit-breaker

T &, 3% & A& % current transformers
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Test Report

YRR

Dielectrics tests

No.

REAT KR
Photograph before the tests
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Test Report TR E Rk (Fi) Ne.

Power frequency voltage dry tests

K35 =154 tests circuit:  H-PV03

———
Fp J-

Ch1

5| m

cD2 @)
T

V- PV2-1 #4454 E & peak value voltmeter

T- TH#%E/AES  power frequency test transformer
Rp - %47 #./d protective resistor

TO - X% tested object

CD1. CD2- I#i4 /&% power frequency voltage divider

1RBEFTRSRIL: #8KS, BRFABSMREESPEE
Condition of the tested apparatus: New apparatus. The earthing switch is kept in the opening positon

2 # X K A& Ambient air conditions: b=100.8 kPa =200 C h=125g/m°® ;

3.k 415 £ B 4k Atmospheric correction factor:  k=1.0

4 KBS ERRABERTN (REERAEHBE) AP LEUFHRLEART

Applied voltage in the tables has been proofread accordance to internal insulation of the apparatus. Applied
voltage in the tables has been proofread accordance to standard atmospheric conditions. Applied voltage in the
tables is the normal voltage.

5.AYHFHS: A. B. CHa.b. c45lAhE. FHART, FARR, LEIDBLAE

Symbols in the table: A, B. C-upper terminals; a. b. c-lower terminals; F-earthed base
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IHEERE (TR)

i
0 |
Test Report Power frequency voltage dry test Ne. |
6.1% 54 | & 4L % Test measurement data K5 8 2 test date(s): #F 4% unit: kV |
BHE | THFEME | ; . KRE | MeERdk |
AuEAML | HEMLEE : AR
AL KA K& Es Number of
AR fkr e Voltage Earth il um .er ° Number of
Tested part(s) Position of Position of i Test voltage applied .
applied to connected to discharge
CB removable part (rm.s.) voltage
ABTA] , AR 3 A BCF 42 1 0
BALEE
Betw T4
R | e
ases,
closed v B ACF 42 1 0
Phase to earth position
And window
o] ABF 42 1 0
A BCabcF 42 1 0
Fa, Aast B ACabcF 42 1 0
Between Py THEE e ABabcF 42 1 0
Phases, rery Service
Phase to P position = ABCbcF 42 1 0
earth b ABCacF 42 1 0
(23 ABCabF 42 1 0
A BCabcF 42 1 0
AT, ABA
A B ACabcF 42 1 0
Between s LRSS G ABabcF 42 1 0
Phases, closed Disconnected
Phase to position a ABCbcF 42 1 0
il b ABCacF 42 1 0
metal shutte
| € ABCabF 42 1 0

TARMTE £ b 45 TR A 4K
The earthing switch insulation capability have been also tested

cm? EAndy 4
The metal foil having an area of 100 cm® covered on the accessible surface of the inspection window

B ERIHT, WRFTHRARGMH 100
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F17TR £92 R

A IReERE (FiX) =
P Power frequency voltage dry test Y
X363 F 4447 Test measurement data %35 B 5 test date(s): 243 unit: kV
WHE | THRRE Rpes | oo
T R i % < A 3
. Ao BB Hew A KE TG
saws | RS R L | BRI | g | | OB | ARRE
" 0 Voltage Earth Number | Number of
Tested part(s) Position of Position of . Test voltage _
appliedto | connected to of applied | discharge
the CB removable part (rm.s.)
voltage
B34 B O g ITHEE FoR Lk o3 1 H
21 ;
Across Service
: open e
intrerupter position abce ABC 48 1 0
BB
& _ & LT ABC abec 48 1 0
Across the b :
. Disconnected
Isolating closed ot
I pesitian abc ABC 48 1 0
e R ing =S o3

Test results: passed
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Test Report Faf&a AR Ne.

Lightning impulse voltage tests

R =3 tests circuit:  H-IVO3

gl l
CDL
:L:Cch ha 0
R2
cD2

T [~]eo

R1. R2. Cch. G- &% /EX 4 % impulse voltage generator

PO - BF-3012C # &% % % impulse measuring system
R3 - /2% L damping resistor
CD1. CD2- &4 /£ % impulse voltage divider
TR SRA: Imin THRECEKEE, REE, BAFALKREESFELE
Condition of the tested apparatus: not maintained after power-frequency voltage tests for 1 min. The earthing
switch is kept in the opening positon
2 X & X .47 Ambient air conditions:  b=100.8 kPa  t=20.0 C h=12.5g/m’
3.k A_f4 i B £ Atmospheric correction factor:  k=1.0
4K S EREANBEATY (RERERAELHEE), AFREUFHOLEERT
Applied voltage in the tables has been proofread accordance to internal insulation of the apparatus. Applied
voltage in the tables has been proofread accordance to standard atmospheric conditions. Applied voltage in the
tables is the normal voltage
5AF6445: AL B. Cora. b. caRlAL, THERT, FARE, LiaHaiB
Symbols in the table: A. B. C-upper terminals; a. b. c-lower terminals; F-earthed base

6. FKE T
Oscillograms: -LI-01 ~ -LI-570
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| Tt e ERE Ne
Test Report ‘ Lightning impulse voltage tests =
73K 30| F ££4% Test measurement data X35 B H7 test date(s): B4 unit: kv
R
iEH REE/E il a4
pyg | FREOTBE | BE | G em | S ks | sam
o A o s B Number | x
B4 . Earth g Test Number Typical
Position of CB/ Voltage Polarity of y
Tested part(s) i connected voltage i of osaliogram
removable part applied to applied |
to (peak) discharge | 185432-L)-
voltage
3 + 75 15 0
814, 1&11?‘3@. A BCE 01-30
BARE - 75 15 0
Between AE/ AL E - 75 15 0
Phases, closed/Service B ACF 75 31-60
Phase to earth position ~ i 2
And window + 75 15 0
(] ABF 61-90
- 75 15 0
BC + 75 15 0
91-120
i abcF - 75 15 0
+ 75 15 0
B A 121-150
430 abcF - 75 15 0
A He, N AB + 75 15 0
i/ 5 G 151-180
Between ek ;/J;ﬁ {_ abcF - 75 15 0
Phases, opeosmir):f‘lce ABC + 75 15 0 181-210
Phase to o a bcF - 75 15 0 i
earth
ABC + 75 15 0
b 211-240
acF = 75 15 0
ABC + 75 15 0
7
£ abF 2 75 15 T
BC + 75 15 0
[
A abcF = 7% 15 0 el
i B e E £ 1 0 310-330
A0, AT abcF = 75 15 0 '
BEREN | oW/EEEE AB " 75 15 0
Between Cc 331-360
abcF = 75 16 0
Phases, closed/ 75 15 -
™
Phase to earth | disconnected a Al 361-390
and metal position beF = 78 15 0
AB + 75 15 0
ehutie | b G 391-420
acF - 75 15 0
ABC + 75 15 0
421-4
= abF - 75 15 0 g
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'g !E, )‘f' ﬁ %E-Ti.gﬁ' Ne
Test Report Lightning impulse voltage tests B
37
X 36| # %4% Test measurement data X35 B 2 test date(s): - 45 unit: kV
BB/ E=223 KA d R Aok . #A
% HaE . Ml
%i THF - s i (d18) K - Tl B
= Itk A i Earth : Test | Numberof | Typical
Tested = Voltage Polarity i Number of i
Position of CB/ connected voltage applied . osdllogram
part(s) applied to discharge
removable part to (peak) voltage L+
+ 85 18 0
ABC abc 451-480
%ﬁf&é& IR/ TAEAE B 85 15 0
72 B
Across open/Service
intrerupter position * 85 15 0
abce ABC 481-510
= 85 15 0
+ 85 15 0
A/ ABC abc 511-540
T & e -
REEE 85 15 0
Across the
. cclosed/
Isolating d ;
distance 1scom-1f-:tc a 7 85 15 0
d position abe ABC 541-570
57 85 15 0

BRI R AR H A
The earthing switch insulation capability have been also tested

9 A F K

i,

LA T AR R @ISH 100 om® @ AR a4 B A

The metal foil having an area of 100 em * covered on the accessible surface of the inspection window
10450084 S48
Test results: passed
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Test Report

Tt ELERE
Lightning impulse voltage tests

Y0 0 2550 75100125150 180
Vink =75 01V T1 =1 Mus T2=53.01us

a2

s k

00 25 50 75100125150 180
(Inke=7h SV T121 2808 T251 9508

\

F:

89
50 L} 50
= B 5

%00 25 50 75130125150 180
Upk=7828%V, Ti=122us T2=5254us

]
200 75 50 75 100125150 180
Upk=T6 58kV: T1=1300s T2523008

200/ 25 50 75100125150 180
Upk=TEBIRV. T1=1 2 17252 30us

5 38 a8
=
50 50 50
5 bl %
u_ o -
<200 25 50 75 100125150 180

4
5 5 oo 25 5o 75 100125150 180
Upk=7344KV: T1=1.26us, T2=52 62ux

60 25 50 75 100125150 180
Upk=T5 ATKY; Ti=1 2us: T2=52 Tus

Uplke=75 38KV, T1=122u% T7=5284us

a8
50 50 £
B 5 5
=: = a
100125150 186 200 25 50 75 100175150 180 7200 25 5075 100125150 180

T FE T =52.40us Upk=T570KY; Th=1Z3us T2=5261us: Upk=75 734V, T) =1 28us 12552 2708
8 88 8
0 o N 50
5 * e e
Yoo 35 30 73160135150 180 o0 25 50 75 10125150 180 25 50 75 10012515 180

ThE=75 T30 Ti=1260x 12250 Thus

00 25 50 75 100125150 180
k=275 3N T1=1 3us T2=52 Hus

Sdie 17252 Wise

Upk=T5720V: Th-1 M T2=32 7305 Uipk=T5, 70KV: T1=1.2%ug T2=52 Tlus:

1 1% 1%
25 e13
-50 50

Fd

a7,
200 2550 75 100125150 280
31RV: T1=1.2308 T2=52.26us.

28
-0 0 25 S0 75100125150 180
Upk=-75.40kV, T1=127us TI=52 #ue

35 50 75 1001251%0 180
4 98KV, T1=1 750 12252 28ux

Up

]
5 == 5 //— 5
50 =0 / 59
o, s, = 52
b0 25 5 75 100125150 180 200 35 50 75 100135150 180

=-7534kv T1=1 200w T2=5242us; Upk=-753BkY, T1=1 20 17=50.08us Upi=

= /

87,

200 15750 75100135150 180
Uph=-75 30kw T1=1 241 T 2us:

/ & ///—4

02550 75100128150 180
316V TH=128us T2=31 9005,

7
S0 35 50 75 100125150 150
k=75 28KV, T1=120us: T2=52.16u8

®
200 35 50 75 190125 i50

ORRY; Ti=1 24y T2=53 S2ue

180
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Test Report Dielectric tests on auxiliary circuit and control circuits

TR R &G B ARt f| w1 B K
Dielectric tests on auxiliary circuit and control circuits of the switchgear

#r3t B & Test date(s):
. BEH .
A Hofd : ST W R
P L gati | KESHL
Ao 4L Test parts Test voltage . Test
Ne. Duration | Test result
(rm.s) i results
min
Vv
EidobzS et eSSl e P e 2 B s oo
i i % ’ ARAEAR
. - No £
1 Between the auxiliary and control circuits 2000 1
breakdown Passed
connected together as a whole and the frame
Nt . and flashover
of the switching device
FE B EF RS, Bl —FL@BES
B S0 AE A%

2 Between each part of the auxiliary and control 2000 ’ No e
circuits, which in normal use may be insulated breakdown Passed
from the other parts, and the other parts and flashover
connected together and to the frame
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EERA R L
Sy 9,
Test Report Measurement of resistance of main circuit N
1 AR R AT £ 9 % & 13§ Before mechanical operation tests
#3484 Test date: #.4% unit: pQ
EAT KA BA RS
(AEELEL) (ABEZEARAE) ) e
W F Before temperature-rise tests After temperature-rise tests ﬁz”_{ﬁ HE
Measured parts (Ambient air temperature) (Ambient air temperature) Tet_:hnlcal Test
251°C 253C raquiremeniS’ == = e
AL B#4 C#H AR B # C#
S A
%ué& | 112.0 103.0 123.3 112.7 103.7 124.3 <150 il
Main circuit passed
2 &
) u’r,!g.gg 30.7 31.0 31.0 31.0 31.8 31.3 <45 o
Circuit-breaker passed

A AAGERE, KERE 100A. BARETE @ RMATAALDRA KL 20 %.
The measurement is made by means of D.C. voltage drop. Test current is 100A. The resistance after

temperature-rise test did not vary by more than 20 % from the value measured before the test.

2 AR IR £ 55 & AN F After mechanical operation tests

i Bl 2 Test date: # 4% unit: pQ
B (FEERRA) S
1 Measurement value HLEAR it
WEHE ; ; ; “%XR
(Ambient air temperature) Technical
Measured parts © ' Test
250 requirements
results
AL B# C#
£ =] &
% ,ﬁg ; 113.7 104.3 125.0 <150 -
Main circuit passed
£ 3 A
) g’r_“&g 31.3 317 32.0 <45 o
Circuit-breaker passed

A HA R ERE, HERIR 100A.
The measurement is made by means of D.C. voltage drop. Test current is 100A.
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Test Report

i fH kB

Temperature-rise tests

No.

BARENKASBA
Photograph before temperature-rise tests




AQIC

#4370 £92 R

Test Report

& AR

Temperature-rise tests

Ne.

1 AAARAE K AT L E BB A KB

Temperature-rise tests of main circuit before mechanical endurance tests

1.1 134 Test condition

A 1380
ER I 5 [ AL
ek B 1379 H[ﬂ_hi_ ! *05
Testcurrent A Ambient air velocity m/s
C 1381
R 50 RIEALEL 5
Supply frequency Hz Number of tested poles
(gt AR 3, £ 2m. #l#E: 10mmx80mm, #HF: 14R/ML
Connected bus bar Material: Copper, Length: 2m, Specification: 10mmx80mm, Cable:1pice /per pole
AR AE A :

Material for cabinet
combination

50mm & LR A
50mm Expanded Polyethylene

1.2 @& £ & Measured results

#255 B 2 Test date: $R4:i% A Ambient air temperature: 26.9°C #43 unit: K
BRI EAE EAR
W F LB T Measuring Value 15 HERILE HE
No. Ad | B | o Permitte Parts or position Coating
d-values
1 529 | 536 | 53.3 75 SE+e 3445 Screwed connection | %24k Silver-coated
2 56.3 | 57.2 | 56.9 65 A2 % Contacts Y% 4k Silver-coated
3 558 | 56.5 | 56.1 65 A 3 Contacts 4% 4k Silver-coated
4 540 | 548 | 545 75 247445 Screwed connection | #Z4R Silver-coated
5 564 | 57.5 | 56.9 65 A% Contacts 4 4f Silver-coated
6 55.9 | 56.9 | 56.7 65 # % Contacts 454k Silver-coated
7 542 | 553 | 546 75 $E #5445 Screwed connection | #%4R Silver-coated
8 50.9 / 51.3 75 #4084 25 Screwed connection | 4%4% Silver-coated
9 48.5 / 48.8 75 #4922k Screwed connection | #E4k Silver-coated
10 456 | 46.1 | 458 85 #2372 45 Screwed connection | 444k Silver-coated
Ltk 5 % ﬁm%% )
Front door Accessible enclosure
i 4 RTREAS T
Sidg!eIF ]bﬁt;ard L 0 No Accessible enclosure ¢
‘tgﬁ‘#’ 48.9 I 494 | 491 65 #2474 45 Screwed connection | 444k Silver-coated
uppfer terminal ; !
SRLARMMGAAL | i | 460 | 4 ! / /
1m to the upper terminal
ek R Test result: 5% Passed
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Test Report & A R Ne.
Temperature-rise tests
2.0 35 B 64 5 5 o i 1 ©) 560 IR A K e

Temperature-rise tests of auxiliary circuit and control circuit of the circuit breaker
2.1 X4k 7% iE Test method:
F A G e T LA R AN T AT ARG, MEXEB AT EERS,.
AN AL, BEH AR EBaEE, AFEBRELET, FATIAE M E RS540
#1510 k. Temperature-rise is calculated by means of the difference of coils resistance measured before
and after the tests under the following conditions:

The circuit-breaker is continuously closed and opened for 10 times as soon as possible under rated
operating voltage.

22K F4K  Measured results

#2030 B & Test date: bl
SERME B B = AR g « )
i ARETA HEBAME | ABAE
coil resistance Ambient air temperature ) o
. Calculated Permitted
s . < Ti ture | Temperature il
Col | &AW | mAN | AAN PETE B POFEI® | test
-rise -rise
Before After Before After K K results
energizing | energizing energizing energizing
A i A
# 223.4 2243 257 257 1.0 65 i
Opening passed
2 [8] Ltk
£ j 221.5 2224 257 257 1.1 65
Closing passed
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Test Report

i A KB

Temperature-rise tests

A EF4EEHHA

g

4 ~ N
S V=
? ~ AT

£ ]
i
8
B
9

|

H | D

+4
+3
+

# 3 4 Bus

f& & %% Isolating contact

[i& & fik 3 Isolating contact

141k 3k 5 &4 Fixed contacts and bus

f& % &% Isolating contact

| % # 2% Isolating contact

| #2544 Fixed contacts and bus

H3EH% 5 B & HE Bus and instrument transformer

Oolo|~N[O(o| E|lw|N| =

444 5 E A% Bus and instrument transformer

Y
o

F4£483% Lowe terminal

BARENELETER

Schematic diagram of the measured positions for temperature-rise
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Test Report ‘ B4 BB Ne.

Verification of degree of protection

Brdr F A% (IP KAB4455 ) Verification of degree of protection
124 B £ Test date:

i . 1P 45,55
i X877 i% Test method
Tested part(s) IP code
shf D1.05%mm. & 100mm Rl 4 BRI w4 R A —
Enclosure A length 100mm object probe of ®1.05* mm shouldn't enter the tested object.
Bt BE 147
T/ ek D12mm. % 80mm AT 4 KB A 012,57 mm 44 A] T X L R F R LA
Partiions and | 724, 5 A~3RAF2 a4 4% 16 X
open the door | A length 80mm object probe of ®12 mm and a spherical object probe of ®12.5' IP2X

of
circuit-breaker
chamber

mm shouldn’t entirely enter the tested object and should have adequate
clearance for protection against access to hazardous parts

Hriess R Sh% IPAX, Wish B F (14778 IP2X
Test results: Enclosure IP4X, Partitions and open the door of circuit-breaker chamber IP2X
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Test Report PR BRA R Ne.

Mechanical operation tests

ne—
T S

ﬂl‘u;miwh“l |m|r~ Uj

I | - i
ARAGRESREEE
Location of Liner sensor




Test Report Mechanical operation tests

PHBAERE -

1.7 2R & A FF £ 5 H9 R E % Mechanical operation test
4435 8 % Test date(s):

T KN ERALRER [EEEE
Components Test items and technical requirements Test result
EHA. 5. REBEELET. SRR 1086, 98BI, EaEEE: P
10 close-open operating cycles are respectively performed at the maximum, the Passed
minimum and rated supply voltage, and the circuit-breaker should act correctly.
EFEBRECET, #7108 “9-03s-45" 8. EHKEFR; e
10 “0-0.3s-CO"operating cycles at the rated supply voltage are performed, and —_c.
the circuit-breaker should act correctly.
Wi RASERE T, AL A A0 85% Fo 110% B THELE, 5
HAT 3 FfbEEaRYE, BAPMERET EE
10 circuit-breaker is in closed position, the motor is applied respectively by 85% Passed
and 110% rated supply voltage, and the motor should be energized correctly,
repeat these 3 times.
BTSE B RE B TAREE, FRDA LSRRI, BT 3 RERE FIM
Circuit-breaker | (8B AURME, ZHEEF B
Full energy of the closing spring of operating device is stored when the circuit Passed
breaker is in closed position, and then no-load closing operations is performed
for 3 times and the operating device operates normally.
B R T4 E, Mde 30% MA S WRECE, EERE IR, RS
7] EE
The circuit-breaker is in closed position, it shouldn't be opened at 30 % rated Passed
operating voltage, repeated these 3 times.
B RAL T AL E, A0 30% MASRBHELE. EHRMHE IR FiEe
# EF
The circuit-breaker is in open position, it shouldn't be closed at 30 % rated Passed
operating voltage, repeat these 3 times.
THFFGAI LT RS EHFEERAB T L EHREAD DGR, #0E
T F FRAEA, AL MhEEL 1000k, EAEEF. HBIEAEER R,
The The removable part is withdrawn from the service position and put it into i
removed position, and then is pushed into service position under normal
removable ) ) . Passed
et operating force. Repeat these for 1000 times, and the tested object should
operate correctly, and a layer of coating material should remain at the isolating
plugs area after test
FREF RN BT R EAA RN BTS2 FRES 30008 (&
IANBIR, AEIRE SR 10005 ), BHEET, ABRTESFH#TER
Ao rBRAEEAE, AR EFASHARAER
BT E The closing and opening operations are performed respectively for 3000 times
Earthing (1000x3) by manual operating device for the earthing switch, and the earthing EFE
i switch should act correctly. The verification of 5 closing and opening operations Passed

are performed before and after the test,
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Test Report

Mechanical operation tests

PRI R o

23441 % B 44 AUk 24E X% Mechanical operation tests of interlocking devices
#3602 Test date(s):

55 KENEBHERER HBELE

Ne Test items and technical requirements Test result

THFFARALEIFEE. BRECE, BAEE, REEEH, ST

4. A IERAE, KRAE 50k, EE4ETE. T
1 Only when the circuit-breaker is in the service, disconnected, test or removed position, Passe(;

it could be opened and closed. The operations were performed for 50 times, and the

interlocking devices should be reliable.

Wil B RA Ao WE R, AR RET AR IEATBA I, R 25 K,

HAETE. BT
2 Only when the circuit-breaker is in opening position, it could be inserted and withdrew Passed

by the operation-handle. The operations are performed for 25 times, and the

interlocking devices should be reliable.

STAMEEHBRT LR AHEREN AR EA a5 8, THAHREF BN

KR 25k, BHETE. BTE
3 Only after the relevant door of compartment is closed, the earthing switch in closed Passed

position could be opened, the removable part could be inserted. The operations of 25

times are performed, and the interlocking devices should be reliable.

T AA L TR T, B FLAESE, MEBTHNAETF, &

Ak 25K, REETE. - - . _ BT
4 Only when the removable part is within test position, the earthing switch could be Pagsed

closed. and the relevant door of compartment be opened. The operations are

performed for 25 times, and the interlocking devices should be reliable.

FRBARELAFHSFAAAGNSRRSBETARETHEEELE, HBRME

25k, BREETE. BHTE
5 Only when the auxiliary circuit related to the auto-opening was switched on, the Passed

circuit-breaker could be closed in the service position. The operations are performed

for 25 times, and the interlocking devices should be reliable.

Bidh B TAE{G B et Bl 04 AL T, AR TRE 4 1T RERATT, R 25 0K, B

o Ti s - : : BT E
6 The auxiliary circuit should not be cut off when the circuit-breaker was in the service Pk

position, and the relevant door of compartment should not be opened. The operations
are performed for 25 times, and the interlocking devices should be reliable.
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Test Report

AR R

Mechanical operation tests

Ne.

3P & A I A AR Mechanical characteristics of the ear thing switch

#5358 ] Test date(s):

G RAERE G B
AAF oy ol Before mechanical After mechanical T’%?fﬁ | Pe5
Compartment Test items operation test operation test fo e s | UNits
A B c A B c requirements
L=s i
Isolating distance 131 132 132 130 131 131 =125 mm
FrevE ?irjo?ss open Lc\o.ntacts
Earthing & 1)
switch #iE 71 Closing a3 85
Manual - <200 N-m
operating | #°f 71 73
moment | Opening
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' P
eseiRcpt I Making and breaking tests Ne.

BAAHABERGE
Laocation of the liner sensor

AUIT i%sm
y FRORE VEST

R R e TR
Photographs before making and breaking tests
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Test Report * oA Tt W RE AT 6 = K RA

No-load operating before making and breaking tests

Ne.

7T.{K E Oscillogram

7.000 V

C8a

-1.000 V e e e

7.000 V

-1.000 vV
7.000 V

-1.000 V e o

4000 A
ITOop

-4000 A
4000 A

ITOct

-4.000 A

4184 s 100.0 msidiv

4.705s

#{EWiH: Operation : (6]

11 Phase ! A \ B

£rii] 4 & i Current closing coil A

£ [#8T@ Closing time

34.9 ‘

4rif4k @ (LI Current opening coil

1.65

1.59

sr(FlET (7] Opening time

ms

249 l

25.0

’ 25.0

238

l 237

#3145 Test date(s):

B2 55 Ambient air temperature:26 C

e Tested pole(s): A,B,C

friEE e Mg T Supply voltage for closing: 242Vd.c.

SrilER (FHETE Supply voltage for opening: 242Vd.c

&t Remark(s):




Am__l:_- FB5W K2R

AR REE 7 X T100s
Test Report Test-duty T100s e

XIE &3 B2 B Testcircuit: NT12-31.5T100s

DS PS, PT PS8z L R MS TO
el V\f‘r\_:_l}\_,‘
220kV o 4~ \ N
B K -
oS [ E_.(\_.(
D0s
Co
‘L-:_I:_‘lf L
f  power system DS % % JF % Disconnector
PS 44 % Protective CB MS 4l JF3E making switch
[Rif dibias Current-limited reactor PT RS W RS Test transformer
u B EN S0 Voltage measurement Ro TRV i {76 Resistor controlled TRV
| il L Current measurement Co TRV iff fiti% Capacitor controlled TRV
TO it 4t Tested object R L HE [ Resistor adjusted power factor
i (6] 2% supply circuit i fi#[7 2% load circuit
Lk voltage kV 1] | Ly mH
s frequency Hz 50 Rs 0
%[ # power factor <0.156 Cq wF
Hif current kA 315 Rz Q
it mH 0.7 Cz wF
R mQ 4 IR %L power factor
Ro Q 18 it 4 neutral b earthed
Ca uF 0.7
4 4 neutral A4 non-earthed
FHE [ B TN TRV 13 [ Bl TRV
Prospective TRV of supply circuit Prospective TRV of load circuit
Ue kV 225 Ue kv
t s 57.1 t; Hs
Ul ts kV/us 0.39 Ul ts kVips
ta Hs <9 Kat
fo kHz

ISRATIR kA K488 Condition of tested object before test: not maintained.

KIpFik: =49 A #8K5. Test method: Three phases direct test

KA 4, i 4% 2| #2483 18] Test power supply was connected to the static contact terminals
T % B %5 Oscillograms -T100s-01 '-T100s-02




ADIC B9 %92 %

E A4 #HX% 7 A T100a ‘
Test Report Test-duty T100a Ne.

>

RETR SR K5,

R F ik ZARAERE,

R R B Ak k.

K E%: ALNT12-31.5T100s

KA A T GB 1984-2014 # 6.102.10.1 ( =483K8 ) & 6.102.10.2 ( £48iX5 ) #9XIEAZAF AR 6.106.6
68 4R HRHEE.

Condition of tested object before test. not maintained

test method. Three phases direct test

Test power supply was connected to the static contact terminals

Test circuit can be seen NT12-31.5 T100s

Test procedure according to 6.102.10.1 (three-phase test) or 6.102.10.2 (single-phase test) and test criteria

according to 6.106.6.

T A % % Oscillograms:
-T100a-01
-T100a-02
-T1002-03
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FT3W £027
5 = TR
Test Report X afe i BRI G 69 % BARAE Ne.
No-load operating after making and breaking tests
7<% Oscillogram:
7000 V
Sem——— —
CSa
1,000 v L e —
7.000 V
CSb = B ]
1000 V e e e
7.000 V |
CSc T [ ]
-1.000 V S S —— |
1 1
TR
S—r— ——— s — |
4000 A |
1TOop p—! L —_— = i
4000 A
4000 A | |
1TOcl — v i -
-4.000 A |
|3313s 100.0 msidiv 38075
$#Z{ET Operation : (o] -0.3s-CO
i Phase / A I B ‘ C A I B I Cc
{rimZE E if Current closing coil A 133
&Mt Closing time ms { 1 343 l 34.4 [ 343
51 il £ & 137 Current opening coil A 1.63 1.58
Sr[ilif(d] Opening time ms 246 ’ 245 ‘ 245 235 I 234 | 234
i#40F ] Test date(s): J§ H % UEE Ambient air temperature:26 € 19584 Tested pole(s): A,B,.C

i FidE T Supply voltage for closing: 242Vd.c.

sriE R R LIE Supply voltage for opening: 242Vd.c.

&k Remark(s):
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RERELERE
Test Report The voltage tests as condition check Ne.

KEFTH K
Photograph before the test
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RERELERE ‘

Test Report The voltage tests as condition check

Ne.

1K) 34 R I2 B tests circuitt: L3 H-PV03 & H-IV03
KIS Rkl £ 4FFEkies, R1EE
2 Condition of the tested apparatus: not maintained after making and breaking

33K E % %% Ambient air conditions: b= 1011 kPa  t=19.5 C h=115 g/m®:

4G EREABEATY (REFERAEHEE), RF LERFHLEMART

Applied voltage in the tables has been proofread accordance to internal insulation of the apparatus. Applied

voltage in the tables is the normal voltage.

5.1min L € /£iX3 Power-frequency voltage dry tests for 1 min

K40 B ] test date(s): 243 unit: kV
## BBE | THANM xpes | TE b
% T o = N N o =
; AaEAME H A ) P&
4 KA hA % Gl e 2 Kk
‘ = Voltage Earth Number of
Tested Posiionofthe | Position of the ) Test voltage : Number of
applied to connected to applied i
part(s) cB removable part (rms.) discharge
voltage
BTk 3
e _ THBE ABC abc 48 1 0
o 4[] .
Service
Accorss Open SEBE
intrerupter P abc ABC 48 1 0

6.7 & & L £ K3 lightning impulse voltage tests 35 8 ¥ test date(s): # {3 unit: kV ‘
Hr85/ 1
B ARt EEN R E ok A AR
E 27 Aok o ) ) pli
ptee K& B 4z ((H) &4 P& /4 Tk
P = Sz AL )
Position of the Earth X Test Number of | Number Typical
Tested Voltage Polarity ) »
CB/ the _ connected voltage applied of osdllogram
part(s) applied to
removable “to (peak) voltage discharge | 185432-CND-
part
+ 85 15 0
-
s s ABC | abc 01-30
THE4E -
vl s 85 15 0
Open/
Accorss )
intrerupter SHce ’ 2 ki .
position abc ABC 31-60
- 85 15 0

THRES: 26
Test results: passed
8,7 ik B %5 Oscillograms:




gatwt % LA LA X B
Test Report ‘ Short-time and peak withstand current tests ‘ Ne.

EERREATR A
Photograph of main circuit before test

1R B AR KRR R A
Photograph of earthing cannections and earthing terminals before test




B AL LA % L AR o

Test Report Short-time and peak withstand current tests

B 48
Bk
Movable contact

B8
K
Fixed contact

HHA KRR LB R
Photographs before the test of earthing switch
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Test Report

Ao B A
Photographs

Ne,




