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Development of an Automatic Evaluation System for the
Precision Analysis of Potential Transformer Burden Characteristics
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(Sung-Won Kwon « Mun-Seog Kim  Jae Kap Jung - Sung-Ha Lee - Myung Soo Kim)

Abstract - Both ratio error and phase angle error in potential transformer(PT) are critically affected by used burden,
connected in parallel to the secondary terminal of the PT. Thus precise measurement of burden value is very important
for the evaluation of PT. An automatic measurement system has been developed for the measurement of burden value
and power factor of a burden. The ac voltage, current and power of the burden are measured precisely, and the burden
value and power factor were calculated from these measured values. The resistance and inductance values of the tested
burden are also calculated. The overall measurement uncertainties are calculated and reported with the burden value and
power factor. The best measurement uncertainty for the burden measurement with the developed automatic measurement

system was estimated to be 0.5 %.
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Fig. 1. Equivalent circuit of a burden for
potential transformer.
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Fig. 2. Block diagram of an automatic system for evaluation
of burden characteristics.
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Set Meas. Parameters

Number of Data: N

Time Interval: T

Number of Samplings: n
Sampling Period: t

Input Device Information
Device ID/Customer/Model/SN
Rated Burden/PF/Test Voltage
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Measure
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Yes |
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Mean, R, L, Eror
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Evaluate
Uncertainty

( Save Data ( '
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Fig. 3. Flow chart of the automatic evaluation systerﬁ for
the burden characteristics.
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Fig. 4. A sample graph of automatic evaluation results of
the PT burden [(a) : Burden 50 VA, (b) : PF 0.8].
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ki 3. PT 8¢ X5Zo| d2nMe of (£&: 50 VA, 9E: 08).
Table 3. PT burden test report sample (Burden: 50 VA, PF: 0.8).

Report page-1 Date of issue: July 11, 2005

CT/PT burden test report
. Date of test : 2005-01-13
D:\2005 PT Burden(KRISS) Test Data\050113-50VA-03.txt

Nomenclature : PT Burden
Customer/City : CTeTech / Seoul
Munufacturer : CTeTech

Model/Serial Number : VST-35A / S8458
Rated Burden/PF : BOVA /08 .
‘Rated V/I, Test V/I : 110V / 110V /50 VA
Number of data ;60

Time interval : 1 min.

Number of samplings : 10

Sampling period : 1 sec.

Summary of test results

Voltage Current Power Frequency
V) (A) (W) (Hz)
T 111.20577 0.45336  40.48910  59.99503
0.41065 0.00171 0.30401 0.02487

Burden Power factor Resistance Inductance

(VA) : Q) (H)
Calculated Values 50.4163 0.8031 196.993 0.388
Relative Uncertainty (%) 0.31 0.47 - -
Relative Error (%) 0.83 0.39 - -
) : _ 12
Mean (T = — Z'Ti
nia
L 1 & _
Standard deviation : 0 = \J — > (zi —T)?
T =1

. © T - nominal value
Relative error : - x 100 %
pominal value

n: number of measurement data

CT-e TecH. Co. L1D.
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(burden, error & uncertainty).

39 62 ¥ 594 AT FUY FEY 9EL 60
Hzoll Al 2+5 B Axold, A2 Hie g JEd 4
U BE¥&zzH RY 125 VAdANE & 24 % o2, &

MM SHSY YURMB XNSHIAAYY Ny

Trans. KIEE. Vol. 54C, No. 10, OCT, 2005

dEe BEEE 04 % ~ 07 % oith. 9714 45 089
A ol whge] B g gt 22X, - 04 %
~ +09 %9 AUoE By 6 £9 1),

o)Al AdF3 BEEE 33 L 34-8x & wgoez
HGrre ol

0.88 -
_ 0.86- £,
8 E 0 ,.l' ........... LN
S 0.84 5_1
. E
50-82' 250 % % 40 %
; i Rated Burden (VA)
L 0.80{ & LI B &
0.78
0.76 +— —— . . .
0 10 20 30 40 50
Rated Burden (VA)
03 6 48 PT 2Ee HE ofBd mE AYAE

2% ¥ EEE
Fig. 6. Evaluation results of the commercial PT burden
(power factor, error & uncertainty).

548 8

B
L

9]
x
il

FoME 2ee ¥ g 45S 4502 2
7) A% AN 2GS Agsgon, RReAe) A
9 AHE 5] 3 FSEHH ANY + Y=
ool Aage TE 3% 982 Hi 05 %9 BE
Poista, 1 A3E olgstel ¥ AgA Agux
60 Hzoll A A% ANGOEA ¥ Axe 2ANE &
A A%l Azl BIY F ARF FUT E ¥
98 534%E adzselel YNRoE 1 ARE B
3G 5+ JEF YL, ¥ 4F $IE 205 U

8
lo
Ht b 4 oX

1t

AN ENE o] APBRIA 28 AL Y= 2
$HEE TP WEY BaAE 2Hea% FA &
4% F U=E oA AL

B Az JEE PTE Rod o ¥4 43 98
2 Hd 05 BAAFE 955 %)Y FHBRES Yo
S Qe Azdg fusigos, ozi R 37 49§ 3
2 {EAd de oA, Tee A%y AdHHss TH
B RES4e AU BAE 5 A I 489 A
wree) AFEsL £ 3 9% 9 B B B Axde
ol &% ZHATRE $5dcty BUHY, P HA A
e @A 1 F840 ¥ oz BREY

[1] JL. Settles, W.R. Farber, and E.E. Connor, "The
analytical and graphical determination of complete
potential transformer characteristics,” IEEE Trans.
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