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Electrotechnical terminology

& GB 2900.19 82

High-voltage test technique and insulation co-ordination

A AR MES KR B E B T8 R & IEC 71(A%EL S ). IEC 60¢H AL R IR £ AR )HI TEC 50¢[E FrH,

THICAEV) ), \
1 EEARSEAGE

AKFHERL B T IR 06 B AR 4 SR A 9 B P A ARE B SE X
At EE AT B AR R BR X R EMBE L L B AT
A E KRN T ARG, TEARIERRE .

2 @AARE

2.2

2.3

2.4

2-5

2.6

2-7

2.8

EHEHA high-voltage techniques

B FHA R AR, 8 Ew . & ERSE R EMEZRES SR ERBIE A%,
B EH 1% 4 high-voltage electric power equipment

B AZGS, K A A i E R B

A 1% 4 equipment for electric power transmission and distribution

CHLA RGP TR S AL A AR RO R A R U R AR R Y 77 & MLEs A B

R

ZHESKHRHFEBAE  nominal voltage of a(three phase)system

B DAAR#R SR X 51 22 G0 A A 1) R P (A 801D B — A58 M4 I RG2S
SHASKWETHEE highest voltage of a(three phase)system

TETE BT &M T » 90 P AT o7 e 1) B AR {1 20 o LA A48 18] M3 FE CRUED Y R (.
. TR IE MBS R (R G R SR A MR R R T Gk B e SR ) S A & R AT
FRMEHE rated voltage for equipment

& LR RN I S R R T EIE TR A R B E CARUED .

. WAEATFRASRE XMRE, TERFRXTLIREPRE

WA EEBEE highest voltage for equipment

T LA S 145 A 48 S o 3L T e g A T e, FE O BUBD B9 BB 1L

W XENCRESE R EE XRERETEE S RERHEHR XHFE.

Hi % LEFYEETF  insulation configuration terminal

TE 2 S M TR, B X 408 2 0 I R S B AR o] — A AR . BEREEHING TOT N -

BT TEEATH, WL R G AY A X My B .

R T R ERBER R P QB ERN PERTH).

EREAEER1994-05- 1931 1995-01-013€#
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T AR T R B B (A RS TR T SRR MRS,
2.9 #% %4 insulation configuration
TEZITH, HAEZEREZ AR TR EZOBEITER. EEEWEETEERMERE
B TCH (BRI T R & A B 25 WY T 53 Ry = A 245 S 5 4] L HE o b 248 S 235 9 L A 1] 2 2 45 4 1
NP ZEEH . '
2.-10 {EHHE voltage stress .
MFREEMRTF EMEME MR —AEE., X 8 TRAEEH, A 2% /e s
e DA Lol (B 28D A B SR R AE .
b 0T 08 B A ] 48 G A N s R T R B B W A R B e
HA, R A B E S AN B A E (S R B I e %) > 25 R AE .
H: 4 EHEENASHESH, U TR R R T RERGHE.
a. E—NAHBRAUKENZ,H—4BBRE;
b. SRR ES AR, B G B E MBS b R i % 39 &2 B A B HE .

3 UHBEEMEEKEE

31 SdHERHEEREME overvoltage and its reference value
U FR=ZARGER B B R, W5 88 0 5 45 5 i M 0 el 1 0e {1 ( J%Um)ﬁﬁgﬁrﬂ%
FEWEAE ( v/ 2 U ) B AT AT 352 T (4 AR X b S5 18] B, 43 31 A9 A % b 5 A T o ol B
2 o BB R A7 S B R R B, AH O AR ) B R B A 9N V2/3U. MV 2 Un (B pou. 8
R

3.2 MXTH I HEFR A per unit of phase -to-earth overvoltage
R X S 3ot e, PR 0 B 5 AH X S B PR B ME( 2 M

3.3 MEIHEESAME per unit of phase-to-phase overvoltage
AHIE] S i g S AR R R B 2 1,

3.4 BHERSHENIE Cclassification of voltage and overvoltage
BHPIE MR ), B EMTRES S .
a. RE(LHBOBE;
b. e E;
c. BEEIEHE;

‘ d. KEdHBE.

3.5 RFZE(THOBE continuous(power-frequency)voltage
FELEM N F KL LT o Ty TA R E.

3.6 EHHEHEE temporary overvoltage
EHERER LRENHERKHAERIBHERY QL THESH MR 28O REG M s
E.

3.7 BEASEHIE transient overvoltage
FENTREDREL  BFFAREAPHRSGRERFN —FEdE, SASNTENTHEE
E. BREb s AR G AT i BRI AT R A RS AT R .

3.8 @BEEEBEE slow-front overvolage;
BESHE switching overvoltage
— TR L H 3 R R R R Y I ELE{EL A [RI£E 20ps 1 5000ps 2 8] , FREERT A /N F 20ms,

3.9 ‘RiEpTEEE fast-front overvoltage;
EHidEE lightning overvoltage
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3.10

3N

312

313

314

3-15

3-16

317

3.18

3-19

—FRAT T LR . R S ARE Y ECBE BT I TE 0. 1ps B 20ps ZJA] , HIEE B IE] N T 300ps.
BT B very-fast-front overvoltage
— R B R SR R MR BRSO RTE RN T 0. 1ps, BFREERS ()N T 3ms,
1 SR 30kHz £ 100MHz 2 8],
BEA st E combined overvoltage
el 7] A 6 1 46 1 4 Sk B A o0 4 1 45 — SR o 22 R A T A oL FE 20 LR — P R I
HREMNEEMTHEE representative voltages and overvoltages
St 28 2 B 7= A RSB AT T 1 TR A 4 R R o R BV R BOR B o EE AL L B RV 4 R O BT AN
B4, — A= IR .
a. HETHOBE
W THUIRG B, R S TSNS,
BE AN T REB R BECERE .
b. etk
BI A TR .
B 7 E AR U IR L V2.
c. BEATERBHLHEE
W T ARMEIR VR st , B I BTRT [] 4 250ps, Je i B BT ] Yy 2500ps fY o .
BE 1.
d. BT R E
W ATHEE d o i, D B AT ] 4 1. 2, MBS (Bl 50ps B o7
BH  AE.
e. BEBATL W
BTG Y S BN B - AT B ] To<C0. Lps, BRFLERT E/N T 3ms, JF A A By 30kHz £
100MHz & iR M. X% B BE R RREREP IR
BOfE I ME .
f. AHIE G BT GR1E) T R E ‘
P W (AR ] AR AR AT R B B ARHER A il IR
BE - FA o BIEERE AR,
ik d 4% 40 isolated neutral system
B R a0 B R A BB s A, P RN R AL
e S BB AL solidly earthed neutral system
A4 WAL R P A R A RER RN RE .

IR RS resonant earthed system

i RSB RABERNRE. H el o (2 67 L 2 b B SR T A% 49 TR W R R A A MK
BHEBENAETE.

PHiL L £ 48 impedance earthed system

ik 2B YT RS .

B PEEE ¥ earth fault factor

=R RS R A R R (F — R — A SR P AT B R B, R R R (— IR R AR RD 5T
S AR B T TR L A S o BRI SR X S TR E A Z

EZ W lightning current

BFHE I EMNE s & T RE R RE s R R

B H Bl earth resistance
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3.20
32
3.22

3-23
3.24

3-25
3-26
3.27
3.28
3. 29

3-30

3.3
3.32
3.33

334

3-35

3.36

B IR NR SR EERSH PR A LR R R m AR RE S R R
BRXEZ.

M ERTEE  overvoltage protective devices

i i ok W, Hs WA » 5 PR ) Hep S e [, [ e R o B 3 A 2B, ol R 8

RPPEE R KTFE  protection level of a protective device

FERLE AR AF T R4 B 96 0 T Al o B0 o e o oL P AV MR

BRIFEBE IR EE.  protection factor of a protective device

RPEEBHRPKTE V2/3U. ZH.

#2%At-S&  insulation co-ordination

BT R AWt B FE AR P S M S L AR 48 TT R VR F 9 3o B L3R AR B 4 R R X T R S ) 48 R
KRR, &b RELEEKTFHIRE,

bh#as%  external insulation

FRER XA FEGEZAIBERE. EAZHEFZRI G .0 FUEIRLENE
e o
PH#E%% internal insulation

WENBEEZYE G BERETS EEE EARAZRR . G5H .08, RS RLHEHE.
P AhES  indoor external insulation

B’it A TRAMNET . A TBERYILEL,

P AMb#a2%  outdoor external insulation

Bt TRAWINEIT A TEREOI LS.

HIKE 4% self-restoring insulation

e ST EBIRER EE  fE T2 KE e ER %k,

EBKE %% non-self-restoring insulation

e, T 5 EBIRER RS, Bl R A 2R E R g fer 4%k,

WE#XZ%IKFE rated insulation level

RVAUE B3 R T R A i S22 RE 1 iy — AR HET 2 R K

a. ¥R FBREEESTINT 252kV 98 E, BUE 45K F F PR E TR v vp o F0 bR #E 58 e T 08 i
ZHERMR. ‘
b. 3 F BB B EKT 252kV (iR &, B 4 %K F A bR dE S o o o A48 1 o 7 2 %6 Bt 0090 it
ZHERR.

PRUELXE S K F  standard insulation level

SRS EEREE U HYBBE 8% KT

WHERRELE B I 52 B E standard switching[lightning Jimpulse withstand voltage

TE R X5 i, 2 KRBT 2 A B VE LR B b i i R AR HE(E .

WHERRT THTR 2 B E  standard short duration power-frequency withstand voltage

TR RE W9 2 8 AU B R) AT I A, 3R 4 T 52 9 D30 B R AR MEAEL C AUED
BHABRELFE R IPELEZHBEE conventional switching[lightning Jimpulse withstand voltage
HEIERE R T AR — E WBT AN R A AR A7 B 50 B el s SR A B M R ol T oo ol i 52 Wl I
. XM IER FIEERE 4%,

BMEARKEELFEBRITHEE conventional maximum switching[lightning Jovervoltage

EEZAE SRR, AR B ENRECE S I B EEE,

B &R ¥ insulation co-ordination factor

WA B PR HE 52 FE A AR 372 B A B PR K Z e
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3.37

3-38

3-39

3-40

3-41

LESEESF

H: © XEMEXRRERELRNYANEEZES FEMEMN, 5 IEC IREFHE R,

@ EXRPEBESRRFEENFEML BERERP N, W4 A8 EKFERARETFKFE.

@ BEBEHEHESHMRAERNSIME @R SEEARARSEHEMEITRESEE M.
PRHEH EJKJE  standard voltage shapes
AFRAEF KA T HIARHE R E
— % B AR SRR AE 48~62Hz TR MM IEZ L E.
—ARHERRAE MR 5 « R AT E] 250ps, 2RI (E B[] 2500ps B .
—ARAE TR By SR ATE E] 1. 2ps, e WE(E BB S50ps R .
w2 EGEMAITH) withstand voltage (assumed and statistical)
PR ESEME, EERZHEREAREBERENBE.
—REMZEESHEBMEN 100%.
—Hit T ZEESEMEN 90%.
#ZVERETEHR  performance criterion of insulation
FELF ERMEAT BINATT U2 2. S8 W T i TR B G EERR AR (B RS T
R Rt 8] MTBF iR SO ER R . :
MRS WA ETER:  deterministic method for insulation co-ordination
RSB ALE:  conventional procedure for insulation co-ordination
X —RER A BT, B NRES B ERS ERPEENRPOKT FEZEREEHTFRES L
B o B R S R K T — BRI B R (B BE RS L BOR M s ma 5 Lok @ v REVE A TR Ly
BAREE RESHEE, BX—KAHER LB AHRSEE b8 EERHERS) PR
B HIPRUETR 52 B HE
BESERIIHEEEEFTE R fL(U) switching[lightning Jovervoltage probability density
function f,(U) '
HFRETFEFFERBEW . EG M. BB E BRSO L RMERTIRES (LK
¥—rOEWBEFRISHEGEMBEEERY., (OOFTFEHEEMTXE U,U,.
W >UDWNHBRSKRIFEE U, —U, Z HAHRR, mE 1R, W s EgEEsBEU, U, 2

IZ FoHdU

AT E EFR AW ER. £ MHE RS B2 BT & A B i [E B 9 R
& A .

S

0 u U U

Bl BRE(EEILEERREE W)

3.42 BAEEHRITHEMN MR QW) switching[lightning Jovervoltage upper probability Q,(U)

BT REPEE R RS W AW, B R ORI S5 R AT IS (R
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3-43

3.44

3.45

3.46

3.47

H—r0 EABRECE B 1 s R E T U BB,
QWNE fo(HZEKXFRME 2 A TRAER:

QW =1-|" £,V =1-F,@)

QU)
1.0

o ) U

F2 #EEHILEENEMEE QW)
WA YE HEE#EZ p» probability of disruptive discharge p
E—EREMIBENBEEHRTIRAESZA EBIRERBEIEE p.
323 probability of withstand
WEE—EHEEMBEMEEERAT ERZEMARERAERBEHEE, EETA—»).
it RELF R i E Us  statistical switching[lightning Jovervoltage Us
TR AT R — S MR BT X R A9 B 1 o v PR U
EHEEZREP X —SZEHE BTN 2%,
Gt V(B I H W2 E Uy statistical switching[lightning Jimpulse withstand voltage Uy
ER—REE, FRBEGRECEEITEEEEAT BERERTEREEEETE 2%
BEE P BT R AR AE L i )b iy i ER IR .
WHESMWBIREREEE POOEBM,.SHBE P L e, W Uy M85 5E, mE 3 frn.

(¢ Uw U

B3 SFitfE(FRlIvEmZEE U
B SHSEiTB:  statistical procedure of insulation co-ordination
EAF—EHEEREENITR T, MASH FEET R SR — k. XM E—K
IGERTFERE %%,
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3.48

3-49

R SR AE T simplified statistical procedure of insulation co-ordination
—FRIAL T RERL G STk . BB —E 28 AU e, s A9 R 38 43 70 1 448 it 3% 53X P ok o, ) R
oA RAE T TR AR R 2 RO B B e IR 5D, S AAER T R — e RE
BERFWME ESEERBHEPZAIBELARAR ARt L B R, TEMZHMEML P E AR
AR TR it R Z B E”. R)5 . EG T i 2 B EM G R B — A
E.EHRSER. it e ERUGHESERDNAREH TN ZHE,
#a % EE  risk of failure of the insulation
Bt B S W RT3 RO BR RO B . AT il B

R=[7 £, « PV

ERE L, EESTHE 4 FRHEHI A EH.

B
-1

AU
RU"

dR v’
au “BWH- LU J

4 BEHWEEER

4 BRERERAR

4.1
4.2
4.3

4.4

4.5
4.6

4.7

[N# flashover

W e A R R AR BRI .

KR sparkover

FE SR SR A B PR A BRI .

#% puncture

7 B R A R P R A BN .

W ERcd  disruptive discharge

B SRR RAES N RESEEERT, A R E SRR IR EBCE R, EARIRIHY
HERE FTREIFHEETE. '

WY .  disruptive discharge voltage

i A R & A W PR B e A W R, B B8 A9 AN R 28 BRI AT DA R A B B AR E I ER R R .
50 IR ERCEEBE U, 50% disruptive discharge voltage U,

e dh R S0 B EB R MR P E B EE.

WHER K &1 standard reference atmosphere

HERS KGR -

BE.,=20C;

K JE :60=101. 3kPa;
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YR ho=11g/m°,

4.8 KEX{HEBIEHE¥ atmospheric correction factor
SMEZBIRERCE B E S R EHFE R, EHRKIAHBIERE, 7T LUE RSB B s
ERBAFERSEGTHREME U, LI RETERERSKESF TRENRE R ERH DX
PRl & T HEME.
KEXGBERB K AZSEEBER LA 4.9 R 5B FBIEFRE £ (R 4. 10 FO BT,
Bl K.=kik,,
BRIV B B R fE, IE L F RS AME EFE S B
U=K/U,

4.9 EXBHEBIEEE  air density correction factor
TREECERBBRRTHMEZSEE o

k="
WMESBEE e e UBRERER, KKES b M b LR —BALHR R, AN EKEE RN,
6——b(273+t°)
T b, (273+0)

m A5 ERA AR RSB REEE X, HRERE IR,

4.10 EBEBEEY% humidity correction factor

BEBEFRBAUERRY.

k= ()

He 2 AR TFRB B ERUHSH, HBUE LA XK.,

w A BRT A IR A AR e B B 9 B4, HERE A eAn e
4.1 g ripple

S R LI B R AR S K
4.11.1 SriktE{E amplitude of the ripple

' SR BRESR/MIZ EZH—E,
4.11.2 SrEE%  ripple factor
SQFBESHERGERRPFHEZEL,

4.12 i impulse

BB M EFAAERSEERER. CETAE LA ZREREERREHERZT,

- EXRE ‘impulse” R F AR FE “surge”, “surge”RIEEZBITH REEREPWREMERYBRSLR.

4.13 Hikrds  fast-front impulse

Emmdr  lightning impulse

AT ] 7E 20ps RRUA T #y W .
4.14 B ETmd  slow-front impulse

Beterd  switching impulse

P AT [E]7E 20ps DA B Rty
4.15 FEwrided full lightning impulse

A A BC BR T & R vh i, IRE A 5 BR .
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4.16

4.17

4.18

4.19

4.20

4.21

4.22

4.23

vl
l.0 =~ = =
B

0.94— —
0.5-— - e o CEDE e G S— E— — ——— —— — N — ———— —

0.3 A

o o

O ¢
T’ et T T 167T

4 e T'=0.3T,=0.5T

T
iy P .
T

G R R

WHEE R  standard lightning impulse
PR E dh I RTRT EIET 1. 2ps, R IE(E R [R5 T 50us 9 F M 20 FRO8 1. 2/50 Wi,
== ATETEl 7, front time of a lightning impulse T,
e b RTE ] 7, AWMESE B E R 30X IEES 90X S (A 5 A.B P DB %
ZIEEG B E] (RIRE T 89 1. 67 1%, Wil A IR W E S iR B R i T il 26, SR a2 SO
EABBH.
MAER A O, virtual origin O,
EHBETFHY T A Sut%) 0. 37, BRI ,O, W& 5 FrR . X FBA KERBZ EREE. 28
B AB A FTE ER S ER
FEf bR {ERE] T, time to half. value of a lightning impulse 7',
5 v - B MLE SRR A 45 v T R O (L — 2 R 1] 2 (60 B 0 ] 4 1 5 BT
Emwhdigdk  chopped lightning impulse
o b AR I O B T R i e A R R R E R R EM B R Er . B IR IRE
s AE R G R .
TE . BT LA e SMER R I 1] R ST AR B e T IR P R R B N B R R T AR
rEE B EA I standard chopped lightning impulse ‘
E A1 ] B AR T B A HE T e b R U, BRISTEN H) T o 2ps E Sps GHIE] 6b AR
AW EE]  instant of chopping '
09T % (] > 2 AEAR T IT 08 %k AR A v TR 2 BV B )
TRl B FERRPE 45 E  characteristics related to the voltage collapse during chopping
057 1 ) b, k9 A9 WL 0 10E LA T W ) el LAY 70 26T 10201 C R D s R LIS oo
B FE Rk 75 5 48t H] S C 5 A D S I eE ) (R]BR A0 1. 67 fi5 . HBIERKTE 09 Bk B D @ BT B (H] A L 1R 5
R, R R 7 R It (] 2 HE
E:CHEMDENHNTEXMEA. b#T%%%TUJﬁ#Hﬂ’JﬂJﬁ%%Hfiﬁﬁﬁ!ﬁ%ﬂl%%&ﬁ%éﬁﬂ%?‘

i [ FOBEFE
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4.24

4.25

4.26

4.27

4.28

4.29

Lof———
0.9F———4¢B

@ERMBFYERW T (b FEH BB E B o
Bl 6 &

FE e BWTHtE 7.  time to chopping of a lightning impulse 7',
5 o R T AR IR s R TR 1] 2 18] B st ] [E) B, i P 6a,6b Bk, BER—TMESH.
WHERVEr i  standard switching impulse
BERTETB] T, R 250ps, I (E It [H] T, 24 2500us # 7.
e B RTRYE T, time to peak of a switching impulse T,
A vh i I\ SERR R R O B B FE 2k 3] 048 iy et 200 9 ) 1 (R B, 20 18 7 TR

“i

1.0

0,9 b —

g
0.5
] .
14
L—]; B — |

K7 #fErmd
B dr B IrEHE] 7. time to chopping of a switching impulse 7',
P v o S B i BB I 1) ) B 1 ) R ’
e vh 72 &{EPYE] T, time to half value of a switching impulse T,
BRAE v o DA SRR B O B 55— U e 25 e W A 200 B B DTG , AR 7 S
BefErp i 90 %W {E L ERIEYE] Ty time above 90%6 T
BEvh M B R EIER 90X AIFREERTIR], tn 1 7 TR
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4.30 FZFBf[E] time to zero

LR IR A B v 5 — B FE A AT [E] [F] % .
4.31 &t LA linearly rising impulse

TEB B SR s AT AT, LU MEE M BEE B e v . EEHTE arhd e,
4.32 M EFAEaiEM a7 linearly rising front-chopped impulse

DI BT B E BB RE s e B v iy . A 8 R .

Wi TRSHE X

— BEU

— IR HIE ] T

— MAEBERE S

S=U/T,

S K@t E.F WA ELNRE, 8 W USHETRER.,

WRL 0% IEEEBRW BRI AT S R2EAS EF AR TA17, 0B A8 0. 057, iR HL >

PR, U5 e o OB A S R AR AR T (LEE 8D

. MAEREE S MEBER A RMER B A RARHEME .

UA /7 /7 7
lifpr == — e o —— 7///
/7 Y4
0.9—————————————___..._: //|
/LA
/71 1
A7
7/ 7/ I |
V) /i |
7 |
V) /4 I :
. V) I
0-05T: V7 /4 Lo
4 I
0.05T; 74 /7
/ -
/// I
i
(179} IR — E -— : |
/
44 |
/A7) [
S/ | |
) (.
777 l I Pa
Vi ya L P
. ] A N
T

B 8 2R b FHis ay T vh
4.33 BIEARTH I KR EERZ  voltage/time curve for impulse
TEIETE — 52 B B0 32X B o i i o ol TS 5 M B o DR 2 R BT 48 BOORT T L A 7 U
BT EE SRR, A 9 BiR.
T BT R R e TR Y A Y G B S BR AR B A R 2 —
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Ul

- v U :
o wh RED A I 2

4.34 LT RPDEEMZ  voltage/time curve for linearly-rising impulse
AR L, S b T i A W R PR S5 IR TR (B 06 R T £k, A BT 10 AR . 3% i 2R el DA
BEREM &R E AR . '
H e i TR i E R s B (R B 4 Ok IR B EBR B EI A AR AR R O — .

N VI G ,

B 10 it EFtp e REb Sy fE 2

4.35 whii#H i impulse current
AR ER . ARAEE . Foy iR A DR G R B PIEE , SR )5 DL 4
MRS B IEZ I T R E, X f b o5 B8 IR A9 U R RTE (8] T, # R R 7, 78,904
T/T,. WA 11@F/R. FoMBIEENREE AR B, mE 11 R,
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4. 36

4.37

4.38

4.39

4.40

4.4

Lofp—————— -
08— == 4—’\
osb———f - ————

T

11 s
PRUEF TP standard impulse current
PR rd i R RA PSR
5B — P 2 AU A ot v o B 0 A D
1/20.4/10.8/20 H1 30/80ps.
55 A kI ot LR L W B RR 2B [B] 4 500,1000, 2000ps B 2000~ 3000pus.
B Ik ATHY ] T,  front time of an impulse current T
it W S BT A ] O — N RAE S 3 B Y IR WY 10 %6 90 %6 #y B[] ] B 3fe A 1. 25 (L[]
a), MEAIERS, W A G B AU 68 o X B0 8% 3% B B ) T3 28 Bk L,
HFHBEBEMAER S O, virtual origin of an impulse current O,
X T AR E] 2 B, Al AT B A s (10 %0 n iy B ISR Il B R (90 6 Wit B IRLEBD A — %
HAXTHM LA, mE 11a FiR.
w5 L O 2R e BHE] T,  time to half value of a impulse current T,
MHRFE TR AL O, B s 3 T e 2 e i (4 B (R (R A 112 B
77 i wh o B B A FF SERF[A] T4 duration of peak value of a rectangular impulse current T
ERAMESE, & BT 90 % A RELEnt 8], A& 11b FiR.
Tk A B 4ERtE T, total duration of a rectangular impulse current T,
WP 11b, B 3T 10 90 IR A9 FpEE Rt (8], & A MAE SR R ATH IR, v A P M 4ok #h o2
10 Yo WEAE R Bt 2]
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4.42

4.43
4.44
4.45

4.46

4.57

K& EIE combined voltage test

PR Ak ST B R 540 00 K A T8 o R D X e R A RS E X R IR e A R R s R B
E-XABEMERRS.

B EIXLE composite voltage test

FEIR 5 — 3 55 b 2 6] B0 B B S X T AR A R R R .

BEHERXBKE Az time delay of combined voltage test Az

& B iR 38 P P A M PR B 3k B A B 220 22 [ B B[] TRT I DA S04 Bt 200 46 O Bt 3EE 3 B 0
Fik3e dry test

KR ETRAEBRET R E R MFHFTHEEERR.

ZiXE  wet test

HHERSF BEHRSEREER FTHETHSHEERR,

ANTLi5#iR 88 artificial pollution test

el 8 IR S R T2 B LIS B ST 808, 0K B i S B R A8 R s L 2
FA M0 R R AR A SRR T

L FEH:  salt fog method

EXRETABEENEZNHTALERREN kL.

ARG R B Bk

pre-deposited pollution test

FRBRERUBSGFEER REEMNERZFTRIMNEBEN —FA LSRR ik,
ZHEIRE  multiple level test

1E n AN ERA B — A IER U G=1, 20 ) Wi Il o, YA AR 8 WL FE 5 30057 46— o R4 U,
TR R A KB s $RRUE SR T RS AR .

FH# PR3  up-and-down test

ER—BERU, TR m KEAMERGEE, T—RaEARM 8 EREL -REEADY
G5 R R IN LR S S T RS E — A AU g9/ DAL RS B, W 2 A RS R R IR 4
FOHHUE ST S R AR

IR H,  partial discharge v
5 1) 248 G (LA 30 43 A B 09 W SO, S PO A T LA AE B (R B T R A, R DA AR B K
%,

JEER B magnitude of partial discharge
AREHRMERRN  E— &G THHEARKEENRDTRBRERTRAME.

BB EHEFHE repetition rate of partial discharge

k=Y L Yo €N QUSR8

REBCE AL E  partial discharge inception voltage

LT B R, IS B R 38 0 e 4 A 1 2218 488 I 3 7 IR 56 151 3% o 00 0 3 S F A R
) AR B R fE .

IR S K B [ partial discharge extinction voltage

20Tl dn B R, TR 2] S5 0550 HE Y R i (848 T R B A R 58 0 % o U R B R i R
OB Z iR N =

T2k BT  radio interference test :
ME@mERNBREEBITHET W RREEFHTHAKFHRE .

5 REERBRENURRE

5.1 EHWEIXK K%L high-voltage testing equipment
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5.1.

5.1.

5.1.

5.1.

5.1.

5.1.

5.1.

5.1.

5.1.

5.1.

5.1.

5.1.

5.1

5.1
5.1.
5.1.

5.1.

7 A T o, P o ol B R R AT A RO R B B L 48 GV RE B IR A B 20 R BE 9 BT AR AR 9 PR
1 THiXBAES power frequency testing transformer
FELEESEEMNRRHAEES.
2 BRIMIRKA LS cascade power frequency testing transformer
LG TR 4 B LR RS K i R A R4S 4.
3 IHERIAKZER power frequency resonant testing transformer
BB RSB R, TS AR A R BB ROIXB A ESS.
4 BPBEGERIAKIE4E  series resonant testing equipment
ALY R A B L TR R, 8 [ R AR R R LIRS TSR T T e B R ik 50 i
Fo
5 HERSELR4E# high-voltage d.c. generator
FEERSEENRRBRE.
6 HREAMBELXRES cascade high-voltage d. c. generator
F EB R IR I B 7 A R R R A I IR
7 EIEEME high-voltage rectifier
RE T 32 B2 1) & o TR Y BT 1] 3 R % 1.
8 RPHPHES protective resistor
AR R L 1 A 0 i T R A A FRE S .
9 BEZEE voltage regulating device
AATRAREEMRE, MBS MEES. THEEREXE KB ZEIAS.
10 ##HIEHE control device
mHEERE S, EHRAR RSN R REHETIEREBRE R TE SR R Tol s R
FIWIRHE
11 B ELK 4SS  impulse voltage generator
FEEEWHREREYEERENERIRE.
11.1 W EREFRWIEHEE  nominal voltage of an impulse voltage generator
HHEERXESSREBEWR T E B EESRBY TR,

.A‘]']. 2 i EXREIFHIRFRER nominal energy of an impulse voltage generator

W ER S TR E TR SR,
11.3 WHHEERXEBIE efficiency of an impulse voltage generator
wmEBEEREREHEERESEREFAEBEERMEMZ L,

12 #Mr3E chopping device

i P 1) B 7B Bl K o o 4 Uk e R AR BT LA I b R A B
13 ZHBWEE multiple chopping gaps

Hy 2 A 1] BR BB X 2 A g AR 2 B
14 wWdHF K4S impulse current generator

e ERN B RE.

5.2 MEZES measuring system

ATEEESP RSN BN BERE. BYOEFREKE FiRREEP RS8R BT E
BITRHEL HRERESWR NS Z A& A Tk &0 ISR S PTs M 4& B 558 R4 R R K
DRI B A% e B B R e A B B B

5.2.1 ##%EE converting device

WE Rk dr e S S B0 5 — B LUE & FHRRSCRUBET R RE |
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5.2.1.1

5.2.1.2
5.2.1.3
5.2.1.4
5.2.1.5

52.1.6

5.2.1.7
5.2.1.8

5.2.2

5.2.3

5. 2.4
5.2.5
5.2.6
52.7

5.2.8

5.2.9

5.2.10

SRS voltage divider |
HEERMCEE RRAR SRR E. Bl EEERTFREMOER, S HEEMNIERSI
HLE REBM A AR BAR N ENA S, AN AR E S I FRERE S ERS . 8
HEH RS  voltage transfofmer, potential transformer
T 32 AL 5 W P R RO B R AR R 48
EIEM BT high-voltage measuring impedance
BES 5 B D 1 I v PR S E B B M 38, TR 38 L B UR v R U A R RELA
4}y ifi?% current-measuring shunt
RE 51 Hh 55 38 2k g ¥ e R R A HG B B B, T R T e e e O S R A R (T LR
AR B RMIE S E  compensated current-measuring device
WEAMEREH BRI E,
B B &EF current transformer
i o) o v L TN N TR o
E: FRERYELE (Rogowski colDEFEM L EER MRV RBELE, AU EBRASL.EBER
RELUH“ZL7ERELER. ESHEEBAR —RiFaRiLReE.
HI3ZM iR L  electric-field probe
SIS R R
Wi M ER L magnetic-field probe
T B 7 3 58 B ) 2 B R TR 1
&% £ 4 transmission system
KHER BN L E S FRRIE RS0 RS R R 55 R 508 5 v [H] Sl 4 R o
FHYTRT A, (B L W IEFE R B 5 I B 88 Z W) 0 SR sl 3 (k. #lin B A% 8
B EZBURA R KBZFINERARE.
B ERRETTE BN MO EHBRERNA.
BRPE sphere gap
i — Xt AH 7] AR & 8 3R B AR H R RS R 34 57 se 3 A 25 0 ED B, 5 28 f 0 o v o TR A U 1
7T P AR 5 T B
- EPE  rod-rod gap
B Xt R BB SRR, FEATHN SRR,
BEARHERZALS  high-voltage standard capacitor
RETH 32 & IR, E AL E AR 8 T A EAE W RE , HA RARER /N, Al EARE T A A s 2 28 .
BEBEEHASE  high-voltage coupling capacitor
REZEmEE, FERATHERMBCEMTLETHRABEHAESR.
WEMEEZS digital measuring system
P 7RI AE R MEE NG, 3T E 50, B R S R E R4
HMEZBAM ALY digitizing camera system
BRI a8 R 8 £ B R BB N AL B L E AR A 8 L RE MRS OGRS 1B AT
BOE R ABFFIEX, EWFERBA T EIED MO E BT’ 2%,
HEME RS photo-electrical measuring system
FAEFCHBO AT RN RS,
MERAZMZEFE  scale factor of a measuring system
M 2R e R (AR TR S 2 AR SR 1T SR 84 I B BUE A R 3
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5.2.10.1

5.2.10.2

5.2.10.3

BTN Z B scale factor of a converting device
HREENRE S22 HRETREBHBARYEL.
EHAEAZENZ EHEE  scale factor of a transmission system
ERAENBE S ZHRETRBHEBARHELR.
MBI EHEE  scale factor of a measuring instrument
B BB ER S ZHRERBHLEGARNEL.

5.2211 MEBRZLMWE response of a measuring system

5.2.11.1

MBREWMAS B B ES BTN, DI SR R PUE AR R .

¥&-3m Y,  amplitude-frequency response
NBAZBARRMENEZ B EFERN, UMENRPOE AR RHBE S@MAZ T,

5.2.11.2 BYBREEW M  step response

BB RS Ty R R SR L, DU R R BOE AR R A .

5.2.11.3 BNEYBRIEWIRY  unit step response;

19 —4L By BK 3% Wi BY. normalized step response
F B BR 3 B8 BB 4 i WRE R AT B — AL S5 B B BR B R

5.2.12 W Z%¥ response parameters

5.2.12.1

5.2.12.2

5.2.12.3

5.2.12.4

5.2.12.5

5.2.12.6

HR BN EHTEREN —E2¥,
E.TFHR#EE £, #1 fi upper and lower limit frequencies f, and f;
EE-FWMNPLFEHEAENREMAR, BXAEEEES £3dB AeHMEE N L. TR
BE f, M fi.
By BK 18 wa) B i BEZE DR 2 O, virtual origin of a step response O,
B K 35 e 1O I 2 BT 33 BE AL B9 V1 28 5 e T At A 38 A W K IR e B B R AT IR SR A AR T L I
i 3 B 19 O R UL E R BF A BRM A A, N E Y] R i R R T L2
(R .
LW N BYE] T experimental response time T
BAE 1 MRARALET BRI W R g () 5 E N SRR E L, WMZER & O, Bl R F KM B4,

B T=j: [1—g @ ]ds

453wy I\ilﬂﬂ’[ﬁ] T, partial response time T, '

BALE 1 MR A BB BR B Y. g (o) 5 YE D BB R 30, MXRZE IR AR O, B33 B BR I8 vy 17 1 WK 38
BIALE 1 MRS o, BRIV B To= " [1—g(0 Jds

w8 overshoot B

BB BRI g (o) B W E B B 1 B R, YT ERIEM N A EREXEEREY
B, R R B M

VIG5 W§ASBtE] T,  initial distortion time 7,

By A7 B B 35 e B B00F 2 B R B R IR R Oy Y VIR B B TR AR SR AR R A B 1

5.2.13 WEARKMTILAKF interference level of a measuring system

H B R GEH T R W E 89 T 0 b R .

5.3 & MUFE . :
5.3.1 #HHEEFE electro-static voltmeter
PRGN R EN# R M EBEMNNR, rNgR I8 ENAEBE.
5.3.2 HEF;HEFE rotary voltmeter
F A e FE R B) W A R A R R TR LA X e A ORI B i R 3R
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5.3.3 E{EHEFE peak voltmeter
0] B2t 32 o v i e BB AN .
5.3.4 BEREE oscilloscope for high-voltage test
EATFEEERRHYRELS.
5.3.5 (R#)ICZRIA (Screen)memory oscilloscope
BRESREEEEREERE LM RS
5.3.6 ¥ FicFL digital recorder
UBFFIERILFMAEL NG S BT , B LA s B R i 4 RS .
5.3.7 BEGEREDO RS digital (storage)oscilloscope
BB FIEFOOMBERUR KRS E A, W E IS,
5.3.8 B HE®HMBF high-voltage bridge
B TE L R T W B e ok R AR A % KRB HZN N TR B A E B, AR RS
WA BB
5.3.8.1 VEAHEHBE schering bridge
B Wi L EE AR M H A B AN B DA b DA A B D 3 Ak A 6 R R 4 A Y O R PR LA
5.3.8.2 HHEHHEXK B differential transformer bridge
HERG SERERARNRE ZHAM B RN ARA S ERSF. ZER LR H
MEH TN SRAENEFWRER GBI HELERH R, B RE =N SAEREFEY
.
5.3.9 FEWHBCERM partial discharge detector
M B B B AR R B R B R AR E S B XSS .
5.3.10 LB FIHMFINEE radio interference meter
BB o2 T IK RS .
5.3.11 HEHBE[BEFEIKESL step voltage [current] generator
FPETEBEERIESHNEE.
54 HE
5.4.1 BHEERBRZEMNEMER earth device of a high-voltage laboratory
EaERREANAURP AL REXMNBHLE, B BT I, 48 5 00 B A5 5 A £ 1 %
B.
5.4.2 EHERBREHNFHESR shielding device of a high-voltage laboratory
= HE PR i 3 U BE TR T R T B R < R AR S A B R R R 4, AR IR IR E A AR
HLRE I ) A8, B IS R BB T IRBRAEA.
5.4.3 F#ZE[5.4E.58] shielding room [cage,cabinet,case ]
KB TR R, & RARE N R B AR AR,
5.4.4 FREAEEE isolating transformer
HREE— . R BB e & AL R ﬁﬂﬂ%ﬁlﬂﬁﬁﬁﬂﬁﬁﬁ% ZAWEK N 1L 1AHEE
Ty
5.4.5 HIFIEHESF source filter
BeAE s TE B B P B IR I A5 .
5.4.5.1 BE®BEIFIHEIEE power supply filter
FEAE I s v O[] B o Y RSB OB IR 25
5.4.5.2 HEHEFEIEMKE high-voltage source filter
BESHEERE B P MEIE R
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R 3P B AR AP I Toeve voevreorssnnesnnessenannne
FRAELE LT T ove ovesuronerneonnrnennnnseirenaennenn
AR AE T TS B R eeeerereerseresonronninnns
SR M ET B E T e erecerrerorrsssaninn
FRAESE AT THATHAS B FE eoe e rerorerrnnnrsaconnnne
FRUEEE B A AR ooe vee oo vreoonerenneenannnns
ERAT W FIFIE] T eoeveeoereressanreneneees
JE AR ] P oevvoeeus oo rossssorssosarssnnssssasnsnans

Wiﬁ%ﬁ“"’ cesessesesarsrsnsanaee
Wi BRI RTHTIE] T, seveeeseroorseererncnnances
W ERPAEE L O; cerereiceeresnessininces
Wﬁ‘%bﬁ*ﬂéﬁﬂ‘“ﬁj T, eeveerercssccnccncses
thar il R A SR ATRBREE B oo erevevennes
I8 BB 2 BE BB eeoeevemvorersnsenns
T UGG AT [A] Ty eovovoornvessoecsnssoraens

see 5.2.10.

X &

« 5.2.1.5

3.21
3.22
5.1. 8
3.31
3.32
3.32
3.33
3. 37
- 4.7
+ 4.16
s 4.21
4.25
4. 36

+ 5.2.12. 4

5.2.4

.12
.35
37
.38
. 39
.11
L1101
L11.2
.11.3
5.1.14
5. 2.

o e e e e

[S 0
: : .
— = = U1 e

5. 1.
5. 1.
5. 1.
5.2.12.

(AT R e R L\ " AR o)

5.2.10
5.2.10.3

* 5l

I E A B ) & T T

RE(CHOBRE -
BEEHRE -

ﬁfﬁﬁ%Eﬁ%%EEﬁ’ﬁ FoU) weeenenveneeees
BeApd Y OB Qo(U)rrrererererenesee

ety
BRAE T B AT T,

BAE M AR BTHT[E] T, veeovevseverrmencenseenen.
PEAE MR UG EETE] T, eoevvecoerraceecanncnis
BAE h 90 VoU{E LA L RIRF ] Ty woeveroreeee

s on esesseses 5 2 7. 8

BT -

FR L AEABIE TR wvovrerrvererereeernssnasaasonne
BE T BT H F ove ovr oem eeseennssnessnsnnsanananenane

F

B o O U BB 6] Ty ooe oo venvon

J7 {8 v o R L B9 SRR 8] T

F B FE R A B8 e venssonssonesnensnenansonsss
F B LR A B8 e ceeeremrr s erenenseeernens
AFFEER ceeverarinsenisnntsetiscnsissiiessnsasnes
APTLEE crererarsnsnsisnsisetisnnsonsanssnsinans
JE PRI L5 Lk ove vevveeonesnessnsessrsnnssnsnasnnnns
(=0 1 AT TS

5.2.11
5.2.13
= 3.5
- 3.8
.41
42
14
26
27
.28
.29

’ T . .
R R A e W W

5.2.1.
5.2.1.
5.2.1.
5.3.8.

O I = S = U S U JCRN
[S I RN Rre NI RN

4.50

5.1.13
5.4.5.1
5.2.11.3
3.10

3. 30

4. 40
- 4.41
5.3.11
5.3.11
5.2.1.1
5.2.1.4
3.29
5.2.11.1
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BTRE -
BHEBER -

.
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BN DN = 00 B O U W N e N =
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3.26 BEOHIEIRIBATIE Ar eeverereerrererersrororn
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% x ® 5

A

air density COrrection factor =e+essessssscesteeriusssinruesoisioectstnscnssesassoirorasnesensssscesssrnsascsasnnns 4. O
amplitude of the ripple  sseesssenetaetitiiiiiiiiiiiiiiiiiiriiicescttrie et sstosccertaeceesntssersssenseanannes 4. 11, 1
amplitude-freqUency response =++tessesseceessrsoceccecsttteresnrnrsesesasssesinesrnessrsnssccessnsnnnasessoss 5.2 11, ]
artificial pollution test sesseesseercrevrecesntireentioescessrencesnstcectsctasncncecsessncosncsonssonossnassesanssonses 4. 47
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