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Evaluation for Ratio Error of Voltage Transformer Comparator
using Standard Resistors

@ E e BT e B R
(Sang-Gil Han - Yoon-Hyoung Kim - Jae-Kap Jung - Sang-Ok Han)

Abstract - We have developed the calibration technique of the VT comparator using nonreactive standard resistors,
which evaluates both accuracy and linearity of the VT comparator by comparing experimental values with theoretical
values. The correction values of VT comparator obtained by using both our method and wide ratio error VT are
consistent within the expanded uncertainty. Furthermore the specification for ratic error of VT comparator have been

revaluated.
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Fig. 1 Configuration diagram on evaluation system of ratio
error of VT comparator

28 L@dA ast be 2z AgwiAdy) vwmrle No X
A Adgoz A (DA V,=NV, o2 & 5 )
oluf MW7) HEA AN EHHE B2 a )= A (2)
o 2o,

Vx

~ Y %100 = (N—1)x 100 =—
Vy

A7NM o
,
el
A 3" 1A ash b 4z AgwAr) vy e
X% N @] dddez 4 (DM v, =n02 & &
Atk ol HPAAZ] HarldA EAHE ¥R (e, )E
2 (37 2

Mestel WAt g9 Ao dTan

R, =

a, = VX;N X100 (%V)xmo:%xmo[%} (3)
471 a = vl el WSzt e G s,
_ &y o

Ry = Rir, A=

e A @9 A Q)& ol & R #e U 2A
dte] Cl2HE 2& 5 xm, o HE AP wmFow

kel

=X

+7]

i

oj g3t

00k
rok
el

P47l Blw7|ef 2t Eot

Trans. KIEE. Vol. 57P, No. 4, DEC., 2008

i %
& oo
1o
of2,

3 Fo] Gl AYWA) wwr)e) v oz}

w7|e} H AL I Z3f

A7 N A7)E tettexAlY] H IS
&+ e AP wat 00001 % ~ 0.01 %
g ZFEAIIE J4ADG AU 001 % ol =

<107%Q) Vishay Atel Agg Apgagn® e @7

2kQo® BAHAII, BRY AVIE 1 Q ~ 200 @ 7
o)

Ao WA delz Mgste 28 1 (% o) AR
o FAHAE, 1Y 1 (b)sh Zol GAL vhio] FU W
MoE ZAsdch RS AGWAY) wmole WA
Feo WAL 27 1732 Qols E 12 A WAl
gol teigith 4 @% A @ olastd A we
ahe) o] Eghe -10.3491 % ~ +11.5438 % ol® ¥ 19 Y
WA go) vhehlglch AR AguAe) @b 23 Wt

110 Vo 27 %, 72 %, 100 %A o]FojFdog 30 V, 80
V, 110 Vo gl 4z v exE 33 9 FAsAn
HEses 80 ViM 48 ¢ Fo#E % 19 oA
A dell YRS £ o]21F e AolE X
18] 44 WA G YehhiR o, 4 (D9} 2ol ZAH 7
AAE Fate] & 19 ¥ WA Eol JEhiSith

49— ol
ER

v
o,

Ee A @ 2p= x 100 (%] (4)

E 1(a) 80 VollAl H|2Xte| £X3ZL o|27k EXZL At
D KH<*1)

Table 1(a) Measured value, theoretical value, correction value

and relative error for ratio error at 80 V(<1)

A oedt| =4 | wiw | 4o
Tiatame B o | o |Gk | 23
" G | oo | o | oo
10 | -05741| -0.5740 -0.023
5 | -0.2884| -0.2830 -0.135
29
3.3 | -0.1921| -0.1920 -0.038
1.(a)
2 1-0.1159 -0.1160 0.145
1 |-0.05801 -0.0580 0.045
1732
1 0.0580 1 0.0584 0.562
2 | 011601 0.1165 0.489
29
3.3 19251 0.1930 0.272
1.(b) °
5 | 02892 0.28%0 0.153
10} 05774 05790 0.212
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Table 1(b) Measured value, theoretical value, correction value
and relative error for ratio error at 80 V(>=%1)
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200 |-10.3491 | -10.3433 | -0.0058

100 | -5.4573| -5.4600 0.0027
a9

50 | -2.8053| -2.8100 0.0047
1.(a)

30 | -1.7066 | -1.7030 | -0.0036

20 | -1.1415| -1.1420 0.0005

1732

20 1.1547 1.15501 -0.0003

30 1.7362 1.7337 0.0025
a9

’ 2. -0.

L) 50 2.8363 8900 0.0037

100 57723 577331 -0.0011

200 | 115438 11.5467| -0.0028
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Fig. 2 Measured value and correction value as a function
of theoretical value for ratio error at 80 V.
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Table 2 A comparison for specification evaluation of ratio error
of VT comparator
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Table 3 Uncertainty budget of measured values for ratio eror at
(=t

-10.3491 0.0033 | 0.0010 | 0.0010 | 0.0028 | 0.0093
—9.4573 | 0.0058 | 0.0005 | 0.0005 | 0.0029 | 0.0130 |
~2.8053 || 0.0000 | 0.0003 | 0.0003 | 0.0029 | 0.0058 0.2074
-1.7066 | 0.0006 | 0.0002 | 0.0002 | 0.0003 || 0.0014 |

-1.1415 | 0.0006 | 0.0001 | 0.0001 | 0.0003

-0.5741 | 0.0000 | 0.0001 | 0.0001 | 0.0003 |
—0.2884 | 0.0000 | 0.0000 | 0.0000 | 0.0003

~0.1921 || 0.0000 | 0.0000 | 0.0000 | 0.0000
~0.1159 | 0.0000 | 0.0000 | 0.0000 | 0.0000

~0.0580 | 0.0000 | 0.0000 | 0.0000 | 0.0000

0.0580 | 0.0000 | 0.0000 | 0.0000 | 0.0000
0.1160 | 0.0001 | 0.0000 | 0.0000 | 0.0000
0.1925 | 0.0001 | 0.0000 | 0.0000 | 0.0000 |
0.2892 | 0.0003 | 0.0000 | 0.0000 | 0.0003
0.5774 | 0.0003 | 0.0001 | 0.0001 | 0.0003
1.1547 |1 0.0000 | 0.0001 | 0.0001 | 0.0003

1.7362 | 0.0007 | 0.0002 | 0.0002 | 0.0003
2.8363 | 0.0000 | 0.0003 | 0.0003 | 0.0029
57723 | 0.0033 | 0.0006 | 0.0006 | 0.0029

11.5438 |} 0.0033 | 0.0012 | 0.0012 | 0.0029
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Fig. 3 Comparison of correction values of ratio error of VT
comparator measured by using both standard
resistors and WRE VT
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