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Adjustment of Load Regression Coefficients and Demand-Factor for the Peak
Load Estimation of Pole-Type Transformers

FAE-&RE AR

GRS TP I R =
(Sang-Yun Yun * Jae-Chul Kim - Kyung-Ho Park : Jong-Fil Moon - Jin Lee - Chang-Ho Park)

Abstract — This paper summarizes the research results of the load management for pole transformers done in
1997-1998 and 2000-2002. The purpose of the research is to enhance the accuracy of peak load estimation in pole
trar sformers. We concentrated our effort on the acquisition of massive actual load data for modifying the load regression
coeficients, which related to the peak load estimation of lamp-use customers, and adjusting the demand-factor
coe'ficients, which used for the peak load prediction of motor-use customers. To enhance the load regression equations,
the 264 load data acquisition devices are equipped to the sample pole transformers. For the modification of demand
factor coefficients, the peak load currents are measured in each customer and pole transformer for 13 KEPCO (Korea
Electric Power Corporation) distribution branch offices. Case studies for 50 sample pole transformers show that the
proposed coefficients could reduce estimating error of the peak load for pole transformers, compared with the
con sentional one.
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Table 4 Specification of load data acquisition device
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Fig. 1 Photo of load data acquisition device and field
installation
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Table 5 Proposed load regression coefficients of lamp-use
customer
2 A AP 12 2 2314 &8

219 (kWh) A B C ¥} 51
- 2,0000] 3t 0.07 0 1242
T [2,001-10,000|| -4.6875%1077 | 0.04125 | —459.375[ 234
i 10,001~20,000f —5.0x10"7 | 0.0375 100|234
20,000 0.0199 252 1244
= | 1,0000] 3 0.11 0 1244
j :_,; 1,001~7500 || —3.2967<10 "7 | 0.03665 | 73.68132 | 244
I 7,501~15000f1 -3.7037<10"7| 0.035 | 88.3333 |23
15,000 7} 0.01453  |312.06154 1744
5| 500018t 0.13 0 134
of | 501~5000 || -2.0x10"% | 0.051 40 234
2| 5000%3 0.03033 93.333 124
W 2000018 0.07 0 1344
- |2.001~10000| —2.1666710 6| 0.0685 | 11.6667 |22l
i 10,001~20,0000 —8.0x10 7 0.044 120 (234
20,0002 3 0.01351  |409.86667, 1344
| = | 1000008} 0.09 0 1344
d. ;_; 1,001~7500 || —1.01723x10 "% 0.04634 | 44.6785 |23+
A 7 7501~15000f —-8.0x1077 | 0.03533 100 j2x4
15,000 7} 0.01414 | 297.87692 134
x| 50008 0.14 0 1244
o] | 501~5000 | —3.8889x10°%| 0.05917 | 41.3889 |2%4
& | 500029 0.02133 133.33 1244
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Table 6 Adjusted demand-factors
AY 3T 13 (2% |35 145 ({55 {63 |105

7| &EAF 0.852(0.710[0.586[0.483(0.452( 0.430{ 0.430
AetAlS4 B¢ {0.705/0.567|0.519(0.42910.382(0.35310.356
FHa  [0.193]0.141[0.177]0.144(0.123]0.196[0.123

EZHAE (O = 0157

B T+0.8 Opye  [0-831[0.693)0.645|0.554[0.5081 0.479 ] 0.482
H T+ 0, 0.862]0.724[0.676/0.586)0.539{0.510|0.513
B FE+120,,. [0893(0.7560.707(0617|0570|0.541 {0,544
HF+1.4 04, [0925]0.787]0.739|0.647[0.602[0.573|0.576
ANEASF  0.852]0.710]0.586]0.483]0.452] 0.4300.430

ks 0.622)0.50310.46110.448]0.433(0.381 [ 0.401
E&FH3 0.244]0.215]0.191[0.1880.184[0.187]0.198

EFAA HTF(ag) = 0201
A 740804, [0.7830.663[0.622[0.609/0.504| 0542|0562

W T+ 0.,  |0.823]0.704/0.662{0.649(0.634]0.582|0.602
HF+120,, |0864/0.744/0.702(0.689{0.674|0.622|0.643
#4140, [0904]0.78410742{0.730(0.715| 0662 | 0.683
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Table 7 Verification results of load regression coefficients for
famp-use customer
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&%) AN (%)
Faz | At

ABECE  SIETAG [ AE AT | 24wt

Ax | A | As | AT

2001~2003 data| 55 | 43 | 42 | 37 12 5

1998 ~2000'3 data | 48 | 40 8
-15000kWh o] | 24 | 18 | 32 | 27 6 5
ki 51 | 41 | 42 | 37 12 5
57
9312 %) PESIRIC)
AEolE Zes | war

HEIE AR S MLk

A | A |[Asx A
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-15,000kWh |4 | 61 | 41 | 68 | 36 | 20 32
55

B 46 | 4 49 2 6

ARAFE 71EoR Y ALgulge] 9090l W]
200 A9tk 49 AGAE el E 604 AF
@ 5% 588 AFSL 048 AUVH 42U 427
g wmste 1 A3E 39 70 dehigen A¥ Gy
2 oAA4 AHE E 8o EASHH

E 89 eAANE 4 249 LAANNAN A RE
M 4e ASHUT T ot ¥ =RAA ANGLAG
£ 588 A% BHo) dF oA Pat FE WYY
Fre 2E4D A2 98 2E o2 A PA= 9
7 WEolth E URY @F F F5A ATL AFF
Hlal F4gkol Atk AL dusn ¢4 ATS AEY
o W FAgel Av: A& dAnEth E 6lH I
dhsh Zo) NEAS B A AEFY £88E o83
G HYyse AL A 4ERBY 230l AWLA
S HF+ Oug, AVAST FFH120me B AXAT FF+14
O BTE 2 R AXY £88A59 BETH E
z8A W) 5 B UE 788 REL 1850
AuRare 2AAS BT 45%4e 2xpeln.

29 88 HAFEE AL g J1EY £8§ dolHE

[2



ad

Ir
ar

~ 250 -
¥ 200 -

450
400 -
350 -
300 -

150
100 - f
50 -

]

1234567 891011121314151617181920
HYZiHE

7 5uUN +882

8 A%

==

o|&s&t ofl & 2t vl (SH)
Fig. 7 Comparison between actual and estimation values
(winter season)

atel @xt H(i (SH)

Table 8 Error comparison between actual and estimation
values (winter season)
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Fig. 8 Comparison between actual and estimation values
(summer season)
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Table 9 Error comparison between actual and estimation
values (summer season)

ANEAF | ALAT | ARXAT | ALA S NEAZT | AAT | ADAT | ATAT
4 2] S0, B2 | BE14 W 8% s 0, BE+12 | BE+1
Z| 82(KVA) z (VA
(%) (%) | aug(%) | Taug(%) (%) (%) | 9ag(%) | Tune(%)
1] 20-20-20 | -7.13 -5.36 -121 2.67 2] 50-50-50 [ -19.24 | 381 10.62 17.28
2| 50-50-50 | 3567 44.28 47.23 99.75 5| 50-50-50 | -62.77 | 6368 | -61.77 | -59.89
3} 30-30-30 | -6880 | -6681 | 6105 | -3568 71100-100-100| -6531 | -6574 | -63.83 | -61.93
4] 50-50-50 | 12.78 2658 30.69 52.60 8| 75-75-75 | -2793 | -959 | -367 2.14
5| 50-50-50 | -19.30 | -17.56 | -13.14 | -827 11/100-100-100| -60.07 | -47.77 | -4433 | -40.95
6] 50-50-50 | -33.04 | -3150 | -2694 | -1840 12| 75-75-75 | -2220 | -0.89 6.03 16.86
7]120-100-100] -3159 | -2921 | -2389 | -16.04 13| 75-75-75 | -1641 1.81 8.29 14.70
8] 75-75-75 | -3035 | -1412 | -820 -2.65 14 75-75-75 | -2637 | -1316 | -791 -2.73
9] 50-50-50 | -9.79 -7.89 -355 0.40 15| 75-75-75 | -20.62 171 9.13 16.36
10| 75-75-75 | -1985 | -1097 | -651 -2.25 161100-100-100{ -1531 | 1364 | 2135 | 2888
11]1)0-100-100] -26.02 | -7.14 -156 3.76 18] 75-75-75 | -2603 | -0.74 5.99 12.57
12) 75-75-75 | 575 19.58 23.96 38.84 Kk 3293 | 2023 2208 | 2494
13| 75-75-75 | -2181 | -6.26 ~1.03 3.96
T By ot AYAFEL olei@ A dF BAZ 4T ALA)
16[10-100-100] -7.12_|__8.09 944 | 2140 € 535 HER
17] 75-75-75 | -1287 | 437 9.72 17.16 ) ARAL oA 59 ¥ 88 T FAY A5 HT
18] 75-75-75 | -11.96 5.21 10.44 18.00 +1. 20 A= A7t AT & M 237 e Aoz
19]1)0-100-100]  9.38 20.62 21.69 39.98 Uelgon ® 98 aﬂ A A% BF+100 ZE A
20(1)0-100-100] -4.80 10.88 12.03 25.54 oF A%t AAAT A AHR oAt He Ao U
| B F| 19.46 17.25 16.53 21.96
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