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Overload Criteria of Distribution Transformers Considering the Electric
Consumption Patterns of Customers

FoaE-e % E
(Sang-Yun Yun - Jae-Chul Kim)

Abstract - In the paper, we summarize the result of the experimental research for the overload criteria of domestic
distribution transformers considering the electric consumption patterns of customers. For the basic characteristic data of
distribution transformer overload, the actual experiments are accomplished. The field data of loads are surveyed from
sample transformers for analyzing the consumption pattern of customer load. The load data acquisition devices are
equipped, and the algorithm of load pattern classification is applied. In addition to this efforts, various load pattern data
in past are gathered. Then the representative load pattern of each customer type in domestic is extracted. The final
results of overload criterions are presented as tabular form through the results of experiments and survey are combined.
The field test of the experiment results is performed using the special manufactured transformers, which can measure
both the load and top-oil temperature of transformer. Through this, we verify that the results of field test are similar to
the laboratory one and the proposed overload criteria can be effectively applied to the real system.
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Table 2 2-step characteristics of each customer contract type
AGTE 7

Azt F48 ygutg g A
stA A [stA A | stA | 5A |8HA | A
Z|AR8=37][061]062]0621063[0.74(0.78]0.46 | 0.58

A o3}

A&7 4 {49 1w0|lw|11|7]7
AgFEd TE

A2 FAHE 7t2EE 4 o}

A | BA [ 3tA | BA | stA | 54

Z1A8e=71]| 067 | 10 [014 | 025 | 01 [ 01

bk
Howa 9 % | 10 | 14 10 {10

A& A

32 NS W] 2ENS SN AY

Y s W% A84E wolv) A8 ARZ AA A
$ 3Q AAAE FEaA Agdanh WY AR A
Yo 2L WTlel dB FALEE QA AA A
HelX Wil feds 54 24 FUPs 27, Hu
2o ASAZ L AARS 2718 shEsEA W) A4
B g9 NE LE4S S4L BUASE Ao E 39

NEARE fotaiden 19 30 AFE YEth

k) 3 st AMEH 9
Table 3 Summary of overload tests

35 He H 3

713+ =4 200003 1249-2001 3 54
A4 2002 69-2002d 8¥

Ax FFAVIATYE AFAPL

o 4 F4 200, A4 30

P F7& |30, 50, 75, 100 kVA Z 5t AH8FQ

° ) A} 100 kVA 39 Likid

iy @ A Ed

55 4 Z} £33 25 AolA 100 case
A ZF etz 147 0] & 30 case

Azr AE Aol2 B BHE 1Y A8

DL00%A A 160%7H2 10%4 719

@71 AR 25 50 5% £33 ¥ 4

@100% F3te] &= =M Fx
FHLSE 23(10~20C): o 13T

B>
Al oot

]

DA ATER(EHT S B
@AY H29 &5 ARAL0T)
@ued fEE w4 2 2o A

B ofy
Lo

(a) 4 BT
a3 3 RSt A" A
Fig. 3 Photos of overload test

516

F4 WY71S) NYAR F AR 50%9) A HR
sar-e24% 544 19 49 FeUsAch 19 Wy
8% wxoe) £t AR 00 UEhdrh @2
3 AR o $35, 100kVAIY A7IA FuHe

Fsel 2@ eEgso] e Re B ®

100 + 80 e s

%0 | 0 ; i
~ %0 ¢ : a7}
<R oo : ,
® o0 /.:l @ sk :
DL D40t :

o : LS

10 - 10 H

’ 1 2 3 4 s L] 7 L] ° v 2 3 4 5 6 7 L]

AlZkn) Aeh)
(a) 30kVA (b) 50kVA

B0 [ ey 100
.o - o
& 60.0 HEal ] & -— 1%
Sﬁ'su.o —— 20K m"’ 0 - - 1208
D 0o {l—t30K n % e |13
Y 300 [t 1 I e -
L (R T

10.0 H 0

* T2 3 4 5 6 7 8 ¢ T2 3 4 5 6 7 8

ML) A2
(c) T5kVA (d) 100kVA

a3 4 F4 HAX8 Heby| Ay 20X 25t 50%)
Fig. 4 Test results of pole Tr.(base load 50%)

A% AAY WA7IY) AY ZRE 39 5a) R 50
EAsRor a9 6l F4 Wvish vl waark

100 ; 100 ;

12 3 4 s 6 7 8 V2 3 4 s s T 8
AZkh) A2y

(a) 100kVA &1 (b) 100kVA A1 82
a3 5 XA MY getTle A" Zot
Fig. 5 Test results of pad Tr.

[patised

—-— 0%
1]
—— 130K
——140%
—-—150%
—— 160

seye g
24800

s 8 & B %

! ~—wa‘i

//‘ g)*na‘
80 { [ T20m]
40 | | tac|
20} T

ot

g

- 3 & & 8

12 3 4 5 8 7 8

' Al2Hh)

12 3 4 s & 7 8
A 2Hh)

2E8E00)

(2) 71 450-3 2511009 %3} (b) 71 A50-3H7-5130% %3}

T

L]

’ |
0 - / [ 1!
e-nm2 1

- ‘}*#3‘!%7&{

254300

20 -

0 ———

Vo2 3 4 05 6 7 8
i A2k

(c) 71A450-%-81160% +-3}
23 6 T4 X XA Mx[H #etole AHHAE vl
Fig. 6 Comparison of test results for pole and pad Tr.



29 69 BaE o FAAYA vl A HAY A
We FUR Hrsel U LEPEY 3R FE @
F Atk B B wRAAE dunen 447 e
F4 Agrle AYERE AFsed B BYIEXLS
A5

AY A FEeEE Agel Angel wet A AYY
2950l sl 10-20T Ao]2 FHLEsl Asta BAY
of MABRG £ AlHel SAN APl wet s

daHe FHULE 4SS THIY sACdE AEY FF
€ adE A8 + JdeA 9578 45T Aol A7)

= oeg FueE FARS
Aol NgAHE EU= s
Feolt FHe FAD f2
goolE & 4%e FA ool FALEd BAel 44

41 5 -5 JIFE 25 dadte 43

LEAIS A 2093 A 2 FAS) Hu &
§ 23 stAY A9 1994d o749 394Teo]H,
19939 g} 9] 222Ce|tt (17]. =abA] 3}
g st 71ES Zo] 40TrF A FA
0C7t 2 4% Aoz uewtt. & A9
9 FF 7IEAT d¥H g& 0CEsH 3,
7iel 20CE F7+s 70C= 3he 3o A
st Th ¥ =EolA ArEe AR @

M
=

M
e

ofl oY 1o 2 ot K1
y‘—looﬂjggmlm
ig‘."l’.—{ooh‘.ig
[o ox o{; fr Ho o
*‘”*j{‘ﬁgrm4
o N3

" rir
R

g 7
H71Ee 309 NE5EYd A4S
Yol AN 159 %S

1) 30d 712599 A% 47 L2445 1 @
- A FULE 713 0T, 245 71F 50K
- B FWEE J1E 2T, #2445 /E 0K

2) 159 71E5Ed A8 Uy exEAdE 71 @

Hetrle) e 4 AR €3 dad A3 HIdr
Aslel] Lo AR 9L otdl$2(Arrehnius)
o] g=4oj1} E A" o}(Monstinger)e] Y&l s 2 (1)
3} o] T

)
9

AR 59 =¥ S0
4714 p= BA ARY 1F FFoln gz B

il i

4] (2)8k Zo] YERIT [9].

__ageing vate at 0, o (8986
" ageing rate at 98C (2)

-

$87} MY 4u] HEHS DY S WY DRI BEIE

2
2xolth 71 £k VCHT Adzd +98 49 V

Trans. KIEE. Vol. 53A, No. 9, SEP, 2004

G714 B H1 €7 £Eoln AF £HNY Hx
A E BCE 71Eo2 ARHAT A1 7 LEE
4% feozRy 3248 4 gon WY UPY 3
g 4 @7 2ol d&se @ 4 Uk

6,=0,+ 40 -+ Hg K" 3)
A7l 0,8 dbr= FHEE 4 F
Fe4se Yehiy Heg & Hu 23
2 o] AYHE S dAHE €
oil gradient)olt}. B8 K= A2 x3
8] (/1 peq) 0] T}

229 O 4 Q)& U M2 F
2 (@l YR

£4v Ve

. 16 _
V=2 [ 6,+ 48r+ Hg, K 98]/ 6 (4)

43 Buy 9 &4dHE
ﬁ i=]

Q2
olgate] A B Aoln) More A4y
_IC_JI_

&
o rir
to B
ki
rle
wl

> o o
~ g
M 2y
to o
B
o
s

Bt 2 o) oy o b
Mg om o ro oo
lo >

& g
£ 9 R
o0
i
1

m
rlo
o
H
o
ol
N
N
tlo
i
ol
R
i

# wRelAdel AL AEA
FSelT. F 404 BE we 2

a
A FAMES Mdste L2

= 4 7|E Jl&E2 #etst 7| E2 vl

Table 4 Comparison of conventional and proposed criteria

B 32 EEE At 71E
&%, v,
w98 n 8% e
- el o= A9 29 9
A=A FAME | vamu us
%ﬂi’“ ) A5 4§
AF8 vl
o8& AH 71E Y 7NE Y
A4 o @
i 1A
Af= i i
oA g Ad 8] 9] e
g7 e=
4% 54 il .

517



V|EPWIAEE 53A% 92 20045 98

B 5 H¥I Hetrot BRE JIE ZY A2

Table 5 Reaching time of overload criteria for distribution transformer
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Table 6 Overload criteria of distribution transformers according to the customer type
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Fig. 7 Photo of Tr. and data acquisition device for field test
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