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Establishment of National Standard System
for 20,000 A Current Transformer
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Abstract — National standard system for calibrating current transformer(CT) up to primary current of 20,000 A have
been established. The system consists of 20,000 A AC high current source, CT comparator, standard CT, CT under test
and CT burden. An AC high current is applied to the primary windings of both the standard CT and the CT under
test, and then the CT comparator measures the ratio error and the phase displacement by comparing the secondary
currents of the two transformers. As a validity check for 20,000 A CT calibration system, the comparison with the two
national standard institutes(NMIs) has been performed using same CTs. The comparison results of the CTs are
consistent with those measured at two NMIs within 0.004 % for ratio error and 0.1 min for phase displacement in the
primary current ranges of Ip = 10 - 20,000 A with a secondary current of Is = 5 A.
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Fig. 4 Photo of copper buss bar to flow high AC current
of 20,000 A
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Table 1 Measurement result of current transformer burden

setting value measured value
rated burden burden power | burden | power
(VA) factor (VA) factor
1 VA 1.00 1.00 1.001 1.000
125 VA 1.25 1.00 1.251 0.999
25 VA 2.50 1.00 2.496 0.999
375 VA 375 1.00 3.746 1.000
5 VA 5.00 1.00 5.003 1.000
75 VA | 750 1.00 7.459 1.000
10VA 100 100 | 1002 | 1000
E 125 VA } 125 1 100 12,53 1.000 |
L Bva 150 100 | 1506 | 1000 |
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Fig. 9 Photo of current transformer burden
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Table 2 Measurement resuit for ratio error between KRISS T ArEAviel A ok gol dsia HAge] sjojor
and NMIA (0 VA, 80 Hz) gk o] BAHZS 5000 A BE AFWA A z3Are =
. . _ ABeErY Asted, A4 N2q AFAY/) 447 o
Rtédatﬁiu;mg;nn*?m Secondary Ratio error (%) (KAI;;S 25 Fabgch KRISS olAie] 944 93 =3 Axs ¥
coreny |00 KRISS | ONMIA | G 39 A Dol GEhASIT oM EHzAL %o Ho
5 +0.000 | +0.000 | +0.000 2o EA 3 FYUeiny,
10 A5 A 20 | -0.001 | +0.000 | -0.001
100 | -0.001 | +0.000 | -0.001 B e
- 0000 T 30000 T <0000 F 3 KRISS 2t NMIA 942t 2% =5 ZHatol
15 A5 A 20 -0.001 | +0.000 | -0.001 Hial (0 VA, 60 Hz)
190 ~0.001 +0.000_! -0.001 Table 3 Measurement result for phase displacement
20 AJs A o | oo o o error between KRISS and NMIA (0 VA, 80 Hz)
100 | -000L | 0000 | -0.001 Fited primeey o] o1 Futlo emor (90 2ol
] 5 +0.000 | +0.000 | +0.000 /Rated secondary | S2CONdY (KRISS
25 A5 A 20 -0.001 | +0.000 | -0.001 et |cument®o) ] gRiss NMIA | -NMIA)
100 | -0.001 | +0.000 | -0.001 | = 2009 T 000 | +00
5 +0.000 | +0.001 | -0.001 10 A5 A 5 «004 | <000 | +004
50 A5 A 20 -0.001 | +0.000 | -0.001 100 ~0.04 0.07 +0.03
100 | -0.001 | +0.000 | -0.001 5 010 T =003 | 5007
5| <0000 | +0.001 | -0001 _— 0. 0. '
75 A5 A 20 | -0.001 | +0.000 | -0.001 15 A5 A 120% >88§ +88(7) 188‘5
100 | 0002 | +0.000 | -0.002 = 2009 | 2000 | =009
5 | -0.00L | +0.000 | -0.001 20 A/5 A 0 | 001 | -003 | +007
100 A/5 A 20 -0.001 | +0.000 | -0.001 100 ~0.05 ~0.07 10.02
100 | -0.002 | -0.001 | -0.001 5 009 | 000 | =009
5 | +0.000 | +0000 | +0.000 %5 A5 A 20 | 4003 | 000 | -003
300 A/5 A 20 | -0.001 | +0000 | -0.001 . 100 | 005 | -007 | +0.02
100 | -0.002 | +0.000 | -0.002 : ' e
5 -0.001 | +0.001 | -0.002 /s ; oo o o
600 A5 A 20 | -0.001 | +0000 | -0001 0 AS A 120% iggé 7889 :88%
100 | -0.001 | +0.000 | -0.001 5 007 T 2003 | 004
5 +0.000 | +0.000 | +0.000 75 A5 A 20 +001 10.00 +0.01
750 A/5 A 20 ~(.001 +0.000 -0.001 ' 100 *0-08 ..,0‘07 -0‘01
100 | -0001 | -0.001 | +0.000 = 2007 1 %007 1 2000
5 | 70000 | +0000 1 +0.000 W0 ABA | 20 | 1001 | 000 | 00l
1000 A/5 A 20 -0.001 | -0.001 | +0.000 100 | -009 | 003 | -006
100 | -0.00L | -0.001 | +0.000 5 2009 | 5003 | 7006
5 +0.001 | +0.000 | +0.001 300 A/5 A 20 002 | +000 | +002
1500 A/5 A 20 | +0.000 | +0.000 | +0.000 100 | 007 | -003 | -0o4
100 | -0001 | -0.001 | +0.000 = 008 | 2007 1 +001
5 +0.001 | -0.001 | +0.002 600 A/5 A 20 001 | +0.00 | +0.01
2000 A/5 A 20 +0.000 -0.001 +0.001 foo -0'08 70'03 ,0.05
100 | +0000 | -0.001 | +0.001 - 2006 | 007 | 00l
5 | *0000 1 -0002 | +0.002 BOASA | 2 | 001 | 008 | -002
L3000 A/5 A 20 | +0.000 | -0.002 | +0.002 ‘ 100 | =007 | 003 | -004
: : ~0.002 ‘ . .
1000 A5 A 20 -0.01 | +000 | -001
A3 §ARSA ARAg) w4 ZAsE BE 100 | 007 | -003 | -004
4 AREATIY 947 o AA wWEY Ay B - 5 +0.09 *:'0407 +0.02
o €zt 9aste] AL Ben 2uh(5-6) POASA T % | 08 | 0% | 0
Sz o BAE Ue . -0, +0.00
5 006 | <010 | -0.04
- , 2000 A/5 A 20 €002 | +003 | -001
B, =08,+8, @) 100 | -004 | 003 | -001
f 5 004 | <007 | -003
R o o ; 0 A5 A 20 +0.00 003 | -0.03
A7 G, = 44 a2y ARE4gle) A4 2% | 0Ab 100 -0.05 10.03 —8.82
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of EYA=E F 39 viAY g JeEbdidsdE Hd 0.09
min 24 FE38 ¢ UASE HoEoh

g dald 20000 A ¥ HFRHEA] nFZNLE] 45
B7tE %’451] Shel ZFobe IA B} fFAte wygoz |

20000d, s/n :
IR E7IHHPTB T nlzﬂ HE FHsHT. KRISSe A 9
4L 29 49 F F2uke] HHol 15 am o1, 20,000 A
AFEAY7] DHA2ES o] 8std s TE AR
HAE7I= 20000 A HFHAHZINCD  20000d.  s/n
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47180 125 AF 5000 A ~ 20000 A BN 235
10 %. 20 %. 30 %, 100 % ojct. PTB °ﬂ"1 9] #lQx}
Aags & 49 diwiA Eol8] JEhi T, E 49 @ 0}
2t F il A AelE YEUIY. &

A 493 9

<,

[+] [}
BYREE Hu 0004 % 259

x 4 KRISS2} PTB |2 &}
{5 VA PF =1, 60 Hz)

Table 4 Measurement result for ratio error between KRISS
and PTB (5 VA, PF = 1 60 Hzj

BlmEY Bt

Rated Dﬁl’I‘HY}" cuTent / ) Ratio errer (%) i}o‘i
/Rated secondary f:;ﬁf“) (KRISS
current YO KRISS NMIA -NMIA)
10 | +0004 | +0.007 | -0.003
_ _ 20 | +0004 | +0007 | -0.003
5000 A% A 55 1 500 | 0007 | -0003
100 | <0003 | +0.007 | -0.004
10 | <0008 | +0.010 | -0002
, 20 | +0.008 | +0.010 | -0002
10000 A5 A+ 55 | L0007 | +0.010 | -0.003
100 | <0007 | +0.010 | -0.003
10 | +0006 | +0.008 | -0.002
_ _ 20 | +0006 | +0.008 | -0002
1000 A5 A 1 55 1 L0005 | <0007 | -0.002
100 | +0.005 | +0.007 | -0.002
10 | 0004 | +0.007 | -0.003
_ 20 | +0003 | +0007 | -0004
20000 A5 A 155 L0003 | 0006 | -0.003
100 | +0.003 | <0006 | -0.003
£ 4% BUKA = 5 KRISS o PTBOIAlE 53¢
A% o7 23RS neizoh ¢ olAe BU
EE AU 0l min 24 493 $5¢ YNEE 2eEn

,JIN

S

S

5 KRISS2t PTB 942 2R} vjm Z
{5 VA, PF = 1, 60 Hz)

Table 5 Measurement result for phase dispiacement

between KRISS and PTB (5 VA, PF = 1, 60 Hz}

Rz%e?da primary current|q oo Rt error (%) ol
ted secondary ey : (KRISS
; curent(%)|  KRISS NMIA “NMIA)

0 | 05 | 05 | +00

- 20 | -06 | -06 | +00
S00ABA 5 | g | -06 | +00

10 | -07 | -06 | -0l

10 | -01 202 | 01

- 20 | -01 | -02 | -01

0000 ABA 1 5 | 03 | -02 | -01

00 | -03 | 02 | -01

10 | 01 202 | 01

- - 20 | -01 02 | +01
000 ABA 1 5 | 02 | -0z | +00
100 | -02 | -02 | +00

0 | 02 | 01 | -o1

§ 20 | -02 | -01 01

20000 A5 A 15 1 g3 | -0l 01
100 | -02 | -02 | +0.0
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