2000E = CHetAD|stsl otAHst=tial ==& 2009. 7. 14 - 17

RN DYFA (0| BES AANTSY BHE
Z&st, olas, o, 234
saFI| AR

Setup and Uncertainty of Standard System for Calibrating Pulse Generator of
Partial Discharge

K. H. Kim, S. H. Yi, H. J. Lee, D. S. Kang
Korea Electrotechnology Research Insititute

Abstract - This paper describes the standard system for
calibrating pulse generator of partial discharge(PD) and its
uncertainty. The system is consisted of digital pulse generator,
digital recorder and evaluation software. The uncertainty
requirement of calibrator charge is less than + (0.1pC + 0.03q)
and that of pulse duration is less than * 102%. The system
can generate various kind of calibration pulses such as single
pulse, double pulses, oscillation pulse, long-duration pulse,
random pulses and evaluate their uncertainty.
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: 1-500(pC)
Pulse duration o
Uncertainty (ta) +10% - Upper frequency
limite PDZ47]
= i]— o= q] ol 7
Upper ~ ;74101; A 1
frequency limit Al A=
2.3 SRUH YTAT|o| EEAILHS| 7Y

gaAslAT Aol s TR wgEsvle] BFE A 2GS
WAHALAAR] Ha Aste SAPA| " 2 HUE AXZE o]

=2— 2

< 3> MYTALMI| EEA|AHI EN

WA <A 7 ZA A 2E H] 31

= 3 T
: - - gA4
n x|~ 14bit DAC(Digital to oAMw g
4 | Analog Converter)el ¢J% | qu;;_f - EE
5 | AFE A WY Tk, B E
ey »]|~ minimum time-interval : s E']Oz 2w o2
AL = TAHETRSTHT ¢,
e | S0OMEHZ a0Gs/s |9
- AR EHY  10Volt Cwas FE
- s A WEE 1 650Hz | T

Arg Hrista, 4]
A AGA D SAHAANAHS Aojate Z2aoe] AAEYe
w AFE3 ddoje} R aWME Microsoft Visual Basic 6.0 SP6,
Chart FX 6.2 ¥ Microsoft Access 2003 ©]t}.

FEYUM nYIAI|Q| WM HIAH[2,3,4]

wgHse] W] BAYEe oed a9 13 2

- 1355 -



Recorder

Calibrator A |
-1 50Q > IMR2

EP =)

—

10 pF {{ﬁ s0e = Recorder
E J 50 ;T‘é_)‘ 1M
Charge q

D S R e e

B 1> AHTA U] m;}tgg

P BARQE Sl sk e 2w, A Wl
Qw12 AR BoE 017}-3}04 O sEE AR
S oqpes wow okl A3 2ol A oW A
B WUE PIAT 08§ 4% 2o B

1714 uiz AFReHROIA A sholth
CE 4> W 100 I3t WY BIHY
YT =4 97hd

P la 23710 A% SLEoAE

P4 1b Ag Aol AEE mEEsoIAE

e 1 PICOR®} #o] AM8%+E EXCELAZES]

v of Ahg

FowAQ gy 2t ARI)E Agstel Ade A 29 2ol
Axbetal gk ool AW e & 55h ol Awlel R
o ube 25}

a=CU @)

H&%?"\E %—Xéﬁéy].]ﬂ
4 2a AR AR E ALgs] A4S
8 2 ASAEE Agatel FHALSH
olg} e WWow W =AY Auol mAA A EAS
w83, 19O Guideol Z38to], WA @ qol Wik B2 337}
A At
* 29 wA Ay 7] 9] 2~ Z(Pulse duration), tev= 5747

B3]

A% 500 ekl A Bx sFolN, Hulge)

1092 271% 2 A g 10%2] 2718 2= B2 5

Pl g des el o 1 A e s
1%

Al A=

EE P

7]94 ﬂxéil "tlf‘e*iiﬂ Z3% 2o Asd We U -0l A]
d7gsteiol 3}, ol =W s 7HHEE A FAT & e
U H2x ~dEH] Ay (upper frequency limit) =
ZRa= Aottt AMEY AeFass ZAAY 50Qd =
oo Hx FAF Hio| Fu4 0 Hz -4 ol 10%7F 2 we
FugER Aost, ofy Al 7kA] W F UE 4 T F 2
=3

I =491

. B8 OA92 =A% § 049 edwsa
H.

omd o] FRTHE S o] &

. 98 A9 =4% § 049 edusa
H,

SHD ) s o prrse oge) wae of

- -10kHz Y 100kHz9S] Fat+ W=z Asty -~
°n e AEY BAJE AHE
2.5 SEWH DHEAT|Q| BEE WIIUH[2,3,4]

pEud wAdRsnAs)e wa R g 28 gon
Haugy) WawAg g2 aen 244 UAY edzam

Measuring Oscilloscope

@RS

[

Pulses Generator
VS

R1 vV C

@': ﬁ

<38 2> BB pIHEHAT|o| B 2T

[

o] 7]14 Vs : Source Voltage of Pulses Generator. V : Output
voltage of Pulses Generator. R1 : Output Impedance of Pulses
Generator. R2 : Load Impedance of Module. C: Coupling
Capacitance of Module. R3 : Input Impedance of Measuring

Oscilloscope. 1 : current of R3¢|t}.

o el mu Ewelx WANE a9 ASFS e H(Q)
3} ol AxE o4 HESY A@sh Lol HAHA.

7o) shebuE P2 Ho] e U &9
Appold AEsd 08 4G9 2

Uy,
= AT oo 5
1 n;l R3 ©
A7IA v A QAREFIgAN AEvith ¢l AGkol
o, ATE HEANT DAl
waro WA 7 gedeEe gE A8 T BIE

o g Wges WAl WALz PEATE
QW=RE FE A6 - 4G FAT + Ao Lea
SAFFAA ] FEASE T 4Ok H10)FH o] £

),
s— 04 ___RVvsC ©
oR1 (R1+ R2)?
oq VsC R2
2 = = 1 _——_— )
2= ) T mem 7
=0 _M2Vs 9
oC (R1+R2)
aq -1 &
= = AT - 9
crd oR3 . p3 nglv,, 9)
aq 1 &
A = = — )y 77 ——
T=— 7% nz::lvn (10)
olFe] A AoRFE Ztzte] #AAF &l ukxd)E ?P
o A (Dol hAskel FHAA ARgES T 4ol A%
ZE 4108 AEE §5 RS ek i e

& AHgete] FRAA AW

#E] (Coverage factor)= :rL



k=1.96+ "+ S+ =54 =
Veft  Vegr Vegr Vegy

2.6 BEUN DY YBA LY of
Ald7del PR wARsE Bod gue 9L

AFat, 19 33 o] AxE9 o 3H Atk Calibration
Jroll A1 Single Pulse, Double Pulse, Random Pulse, Oscillation
Pulse, Long—duration Pulse & &% &7 HAAZ A &
F=

Generstor Setp
Pulse Simulation Plot.

100

0s0 N timtoe
060 B u—[ . oee
N g
040 \\ 038
« L e
020 . Uia) 0
= —| . | O
w0 wo  rme s sm 20 o b
WARNING: A vaet Licerse Co s recures, cortact Sotwars FX Waeei5 A vk onone 5 e el sk s £
Polary-
= I3 e ¥ 10MHz intermal iter spors [ s
Puse Chage6C) [ naangsyn | [ Measuement Twe:  [ogePuke [
‘ ‘ ‘ ‘ DotaresdNum: [ Infoumationof Calbration: [ ]
N N - Charge q(mean).
PuasevanGS) [ Standard Deviation
Uncertainty of
J J Duration
Limit Frequency
e Sat Siop Apply. Save Calculation
St T P

<7 3> REWM DHEA w7 EFF AIAHC FHM o

a9 4% FEWd wgds BA7)9 single pulse modee] E

oojtt, o] RE A=, A% W& E(repetition rate) =
B~5 AT odg FEwd uA
AbEste]l wrE7] ek U " H A

, AZrE 2ns AEZ WEA] dFHAGeE AdEA
T AAGAITH10ns o) FAE b AgE
o] NZHEet A E AdEE FAA

st - ZIth. ol 9 2 S
a9 1 b AN A RES THA7HE 17 3 99
Z2e FEwd wAdEAE A Aok 2nse] FSAIRE
o 2GR AFE HFoE AT F e M wE

modeol| A WEHA = et a9 F

€
o ¥ 747 Feje] A2E A4

R 4
LY ERISEE R EEE

i, £
i)
[>
lo,

I
N e
O o 12

R0
=2
Bl
>
_0|L
§ o
do
o,
e}
ol
32
X
_0|L
2
ko

Voltage(mV)

Y=

0.1 T T T T T 1
-30 -20 -10 a 10 20 30

Time(ns)

B! 4> BRUX pHEAUMIT| single pulse mode EHA o

He

BEuY wAHA9 Z& Jong duration pulse modeol 4 ¥ 3}
A2 F v A% 712717) single pulse mode® T} © & A
@iaEs AAA7IE ANHAIE AZRES FHEAA WS Hx
Zo] WHH2E AAAIA ") thdd v1&7]19 Avaie} o
Aoz AAE T WHGY wAgdg "o o E 17 5

5 k)

ANtk FA% Gl SHeE Azt Fug AuE

e} =] ] O SE O i 5L == L2~
HE Adolatd, o wWe & 7R g2xo] AgkFuert o u
0.18 o
0.16 o 10ns
20ns
o 30ns
Uz o 40ns
= 50ns
= 0.10
@
2 0.08
= 0.06
0.04
0.02
000 A
-0.02 T T T T T
-100 -50 s} 50 100

Time(ns)
<l 5> 2RuE mFHEA 2HMI| long duration pulse
mode2| EA o

2.7 REUN DYBAI|| BHE A o
PRy WA wAvle] 54 % 73 23 o BeiY
BHEE 2.5 ol et Fahw ohdsh Lol AuHt

= u(xi)(pC) ci| |ciuxi)(@C) | vi
Pulse Gen.
rounding-off 2.89x107'C | 1| 2.89x107'C 1000
offset(0V) 5x107*C 5x107'C 3
Amplitude -4 -4
Accuracy 4x107'vC 1] 4x107'VC 8
R1
Absolute 2.5x107 | | | 2.5x10 " | 3
temperature 25-20 | VC 25-20 | VC
C
1.73x107 | 1.73x107° |

temperature 25-201vC | 1| 25-201ve |8
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