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Establishment of National Standard System for
240 kV High Voltage Transformer
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Sang-Gil Han - Yoon-Hyoung Kim - Sang~Ok Han)

Abstract — National standard system for calibrating voltage transformer(VT) up to primary voltage of 240 kV have
been established in 2005. The system consists of voltage source, regulating unit, VT testing unit, standard VT, VT
under test and VT burden. To verify and validate the performance for 240 kV VT calibration system, the comparison
with the National Measurement Institute of Australia(NMIA) has been performed using same VTs. The comparison
results of the VTs mesured at the Korea Research Institute of Stansdards and Science(KRISS) are consistent with those
measured at NMIA within 0.002 % for ratio error and 0.14 min for phase displacement in the primary voltage ranges of
Vp = 3300 V - 22000 V with a secondary voltage of Vs = 110 V.
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Fig. 1 Constitution of 240 kV voltage transformer calibration
system
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Table { Specifications for the Voltage source and
regufating unit

F AL

~ 98 M (Main voltage)
A4 A 1 3% 44 230/400 V, 60 Hz
dAS FF |- 2 4G 0 ~ 200400 V

[Siid

A - &% F34 140 ~ 70 Hg,
(EVRMU 40) 150 ~ 400 Hz
- 29 d9 1 40 kVA

- 12k Agk : 200 V, 50/60 Hz
HVT | -~ 2 A : 125/250 kV

oA | 250 |- Ao &9 d¥™ 40 kKVA short
A time/20 kVA continuously
#7) qur |~ P4 A 200 V, 50/60 Hz

o | - 27 A 1250/5/10/20/50 kV

- Hd &8 A9 10 kVA

38 2 ™A Mok otdal & FX|, EVRMU 40
Fig. 2 Electronic voltage regulating and measuring
unit, EVRMU 40
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g 3 nEet g Hety], (a) HVT 250, (b) HVT 50
Fig. 3 Votage gererating transformer, (@) HVT 250, ) HVT 50

22 MM MI| vl mER|
(Voltage transformer testing unit, WM 303U)
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Table 2 Specifications for the Voltage transformer testing
unit, WM 303U
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Fig. 4 Voltage transformer testing unit, WM 303U

= Mot M| (Standard voltage transformer)
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Table 3 Specifications for the Standard Voltage transformer

14 8¢

T

66 kV

200 kV

12 AgH(Vp) : 66 kV, 89 kV, 200 kV,
(66/V3) kV, (89/v3) kV, (200/V3) kV
22 MgH(Vs) : 110 V, (110/vV3) V
Ao B2 A 240 kV
B i s 44HU 40 % ~ 120 %
23 B 15 VA, 498 =1
AAAUL] 40 % ~ 120 % HSlA MY
ABRE © <0015 B(¥) 25,

<+]1 min(442 230
52 F34 50 Hz¢ 60 Hz

33 kV

381 kV

12} A (Vp) : 3.3 kV, 44 kV, 55 kV,
6.6 kV, 7.7 kV, 11 KV, 132 kV, 22 kV,
38.1 kV, (33/v3) KV, (44/v3) kV,
(55/v3) kV, (66/V3) KV, (17/V3)
kV, (11/v3) kV, (132/v3) kV,
(22/v3) kV, (38.1/v3) kV
23 AM<eH(Vs) : 110 V, (110/V3) V
o T2 A 46 kV
2 919 AAAYSY 40 % ~ 120 %
23 g 15 VA 98 =1
HAAG 40 % ~ 120 % FYA 9
AT <0005 % (BlLAD),

<305 min (424 24)
52 34 : 50 and 60 Hz

1ov

2200 vV

t

13 #H(Vp) : 110V, 220 V, 380 V,
440 V, 550 V, 11060 V, 2200 V,
(110/V3) V, (220/V3) V, (380/V3) V,
(440/V3) v, (550/V3) V, (1100/v3) V,
(2200/ V3) V
22 AH(Vs) 1 110 V, Q10/V3) V
A 53 AY 2T kV
R i - BEAYGY 40 % ~ 120 %
22 By i 5 VA, 98 = 1
AAAYY 40 % ~ 120 % YAy
AGE © <20005 % (8] 23},

<+05 min (442 1)
52 F34 1 50 and 60 Hz
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(a) 66 kV ~ 200 kV {b) 3.3 kv ~ 38.1 kv
¢y MOV ~ 2200 V

Fig. 5 Standard voltage transformer
(a) 66 kV ~ 200 kV (b) 3.3 kV ~ 38.1 kV
1oV ~ 2200 V
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Table 4 Specifications for the voltage transformer burden
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Fig. 6 Voltage transformer burden
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Fig. 7 Photo of testing of voltage transformer



@ a9 159 Zol DAY w4 WY, XE AYA
7, &Y AR 1459 E e gse wEA
4Ash w5 Aol Hojof @ty ®E APA4vI B
A AgRgrle) 2Ee £ UAEe HFEE wILatol
Hosts A4 LAE E4ay) 96 WEWUAs) W@y

>

ot Ao gt AHIME A3t 13} del 240 kV 7t
A AsAre mA Nage FdHer AFEe g9

& =+ ik
4, IH HURPYZ ST AMa=e HsHI}

AAd nAGEAE7IY aZA 2] HeBrres A
0.02 ~ 003 ¥¢ HtAA47] 20l(Rd CTe-tech, SPT-2,
SPT-25)& °l&§ REVIZE A8l 33 Z7EEND
(NMIA)F ez SAvRE Fh3tsich KRISS <A
g FAL HAAE nAGEAY] R =G o] &3t T
54 ArAAd7S} Hlmste] Bl okt YR eAE FAl

F 3le EFE AYWNANE rIEeg vlexte f4%
e FATT webx AGWAEY] wagR A FAE

A AshEA7Ie vl A A HEg HAUA
vl xkete] #AE A (1) 2o

o

o fo e
)

o, =a, ta, (D

7A@, = 4A &R AgAgTlel vex,
718 u o,
ERHINEEEERIES EEC
D P HERFE

Q Q

I It
oo M
) A e
2

A (Dol AA W23 A7 vAE T
AalE AgEAdr] vEmgR oA 5 7 Ad
4719 vt grelM BFE APWAlve wlealtgie] |
Aot &}, 2R 0 VA, 60 Hz, AYWA7 ] 142 AY
3300 V ~ 22000 V, 23+ AHSE 27.3 %, 100 %, 110 %l
Al o]Fo] o, Axl ¥ AJWAr|9 v AAde
¥ 59 A W 437 7t}

B KRISSOIAM A% §Yg o5 % HE79 TU%
NgzAd halx 35 NMIA oA &23AFAE[3-4] E
59 Wl WA del Jeliul & ZF@eM e BUdA=E
F 59 wpA e do] vehdigled, A 0.002 % 24 43
3 ¢33 ANEE BoFu}

A (DR FAEA AshEA ) MR A EEEE o
24 AGAEA7IY f47 2449 A wEFH A
9] A aelel AAE A (29 Zu}

B, =B+, @

714 B, = A4 H&H APEA7 A8 2%
B, = £& %W 947 o4,
B, = Apayy vlagAdAN FAHE J&4

AR 94 et

N

240 kv IV MYT| IIIEE M"Y TR

Trans. KIEE. Vol. 57P, No. 2, JUN., 2008

x 5 KRISS 2} NVIA BI2AF &4 Zne| v| O VA 80 H)
Table 5 Comparison of measurement result for ratio error
between KRISS and NMIA (0 VA, 60 Hz)

Rated primary

Ratio error (%) o]

voltage/ Secondary (KRISS
Rated secondary |voltage(%)| KRISS | NMIA |

NMIA)

voltage
273 +0.014 | +0.013 { +0.001
3300 V/110 V 100 +0.018 | +0.016 | +0.002
110 +0.018 | +0.016 | +0.002
273 +0.009 | +0.008 | +0.001

6600 V/110 V 100 +0.014 | +0.013 | +0.001
110 +0.013 | +0.013 | +0.000

2713 +0.013 | +0.013 | +0.000
11000 V/110 V 100 +0.024 | +0.024 | +0.000
110 +0.024 | +0.024 | +0.000
273 +0.012 | +0.012 | +0.000
13200 V/110 V 100 +0.022 | +0.023 | -0.001
110 +0.023 | +0.023 | +0.000
213 +0.015 | +0.013 | +0.002
22000 V/110 V 100 +0.019 | +0.019 | +0.000
110 +0.018 | +0.017 | +0.001

A (el AA w2 AgwAgre fida LE T
7] slaiM e AEAr] vagHe ZAHE FISFA
AW A7Io] AAZE 9xF oA EFE APHA7IY A4
7} 2. 24gko] HsfAiof gvh AL 0 VA, 60 Hz, e
719 142 A<t 3300 V. ~ 22000 V, 23 A 273 %,
100 %, 110 %ol A ool How, Ax Hwdrle] 944
7 92 Ae B 69 A HA E7 A

KRISSOIA &A% TUdF o584 BTV 5T AE
Z74 dalN TF NMIA M9 449534 & 69
U dA dol Jehlidg & Z@M Y EYXEE X 6
o] wlxgt o Jetisd AW 014 min B2A 499
58 A%E HoFE

k3 6 KRISS 2F NMIA #1142t 2%} 5% Zzbe| v
(0 VA, 60 Hz)

Table 6 Comparison of measurement result for phase
displacement between KRISS and NMIA

(0 VA, 60 Hz)

Rated primary Ratio error (%) }ol
voltage/ Secondary (KRISS
Rated secondary |voltage(%)] KRISS | NMIA ~NMIA)

voltage

273 -0.20 -0.14 -0.06

3300 V/110 V 100 -0.20 -0.14 -0.06

110 -0.18 -0.14 -0.04

273 -0.21 -0.14 -0.07

6600 V/110 V 100 -0.18 -0.14 -0.04

110 -0.15 -0.10 -0.05

273 +0.00 | +014 | -0.14
11000 V/110 V 100 +0.06 | -007 | +013

110 -0.15 | -0.07 | -0.08
273 -0.03 | +0.03 | -0.06
13200 V/110 V 100 -0.19 | -014 | -0.05
110 -018 | -0.14 | -0.04
273 -0.20 | -0.10 | -010
22000 V/110 V 100 -0.14 | -0.10 | -0.04
110 -0.09 | -003 | -0.06
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T 72 43 AT olEE TFEUY dE Rye] 5
VA/PF=0814, A4 A7)9) 142 A 3300 V. ~ 22000
V, 2% At 273 %, 100 %, 110 %A1 dA =23
A 7lel wexl Aol KRISS oA el A w&3
Adgre wea ge 4 (U7 FUT PPz Ao
Aov, % F@oMe BUAEE A 0011 % otk B 5
2] 0 VASIA &3¢ weox 439 Hdf 0002 % 9 vl
g o i & BYAEE ¥ JlFoA AFEE Lol MR
gEtd B 23 BEYAwst BRE 2.9 F717) g9
A1y Ao g shAgt

i 7 KRISS 2} NMIA H|2 X} =X Zdojel
(5 VA/PF=0.8, 60 Hz)

Table 7 Comparison of measurement result for ratio error
between KRISS and NMIA (5 VA/PF=0.8, 80 Hz)

Rated primary Ratio error (%) o]
voltage/ Secondary (KRISS
Rated secondary |voltage(%)| KRISS | NMIA -NMf A)
voltage
27.3 -0.003 | +0.001 | -0.004
3300 V/110 V 100 +0,003 | +0.005 | -0.002
110 +0,004 | +0.005 | -0.001
273 -0,006 | -0.004 | -0.002
6600 V/110 V 100 -0.001 | +0.001 | -0.002
110 -0.002 | +0.000 | -0.002
213 -0.055 | -0.045 | -0.010
11000 V/110 V 100 -0.045 | -0.034 | -0.011
110 ~0.045 | -0.034 | -0.011
27.3 -0.039 | -0.031 | -0.008
13200 V/110 V 100 -0.028 | -0.020 | -0.008
110 -0.027 | -0.020 | -0.007
27.3 ~-0.007 | ~0.006 | ~0.001
22000 V/110 V 100 -0.003 | +0.000 | -0.003
110 -0.0056 | -0.003 | -0.002

k3 8 KRISS 2t NMIA 2iat2t @&t &3 dael vl
(5 VAIPF=038, 60 Hz)

Table 8 Comparison of measurement result for phase
displacement between KRISS and NMIA
(5 VAPF=08, 60 Hz)

Rated primary Ratio error (%) 2ol
voltage/ Secondary (KRISS
Rated secondary [voltage(%)| KRISS | NMIA “NMIA)
voltage
27.3 -0.30 -0.17 -0.13
3300 V/110 V 100 -0.29 -0.17 -0.12
110 -0.27 -0.17 -0.10
273 ~-0.37 ~0.38 +0.01
6600 V/110 V 100 -0.35 -0.34 -0.01
110 -0.32 ~-0.34 +0.02
21.3 -0.46 ~-0.62 +0.16
11000 V/110 V 100 -0.52 -0.83 +0.31
110 ~-0.62 -0.83 +0.21
273 -0.37 -0.52 +0.15
13200 V10 V 100 -053 -069 +0.16
110 -0.52 -0.69 +0.17
213 -0.31 -0.31 +0.00
22000 V/110 V 100 ~-0.24 -0.31 +0,07
110 -0.19 -().24 +0.05
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