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A study on the Assessment of Transmission Loss—-Factor
Applicable to Competitive Electricity Markets

cET-BHEE - E
(Kang-Won Kim - Seok-Man Han - Balho H. Kim)

Abstract - Transmission Loss Factor (TLF) is one of the key factors affecting transmission pricing which should
capture the intrinsic characteristics of competitive electricity markets and be amenable to the agreement of the market
participants. This paper proposes a practical methodology which enhances the utility and applicability of TLF which is
vulnerable to the choice of slack bus, computation methodologies, and incremental generation (or incremental load). The

proposed methodology is demonstrated with a case study.
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A ¢ A A (Marginal loss Factor : MLF)
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_ (Average Loss over period)
ALF=1+ (Average Load over period)

- PFE L&A (Average Loss Rate : ALR)

( System_Loss)
( Receving Power) + (System Loss)
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Fig. 2 Case Study System
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Table 1 Generator Data

TR Gl G2 G3 G4 G5 G6 G7 G8
A7 Y ZteEdl | Hesy 4219 Aty 44 4 224 ey
& FMW) 60 80 190 120 230 250 180 150
2Au|($) 29,000,000 | 80,000,000 | 323,000,000 | 130,000,000 | 391,000,000 | 425,000,000 | 306,000,000 | 160,000,000

2234 A 5 (109) 0.1627

AR 35 A 5 (208) 0.1175 0.1175 0.1175

2255 A (30d) 0.1061 0.1061 0.1061 0.1061

A3 aAY) 4,718,300 9,400,000 34,270,300 15,275,000 | 41,485,100 | 45,092,500 | 32,466,600 | 18,800,000

AE M (S/MW) 250 18.0 6.0 15.0 5.0 5.0 6.5 16.0

FEE 36.63 36.41 32.26 3355 31.17 31.27 3278 3588
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Table 2 Load Data of Weekdays Light Load

AR A™ 4 89 23 Load_A Load_B Load_C Load_D Total_Load
" 14 FF B3} 293 127 239 175 834
g 29 % PEL 273 118 223 163 776
34 FF 7 53k 259 112 211 155 737
B/7HE 44 FF 773 246 106 201 147 700
59 F5 7353} 249 107 203 148 707
6¢ FF A3 250 100 200 145 695
Gk 74 % 73535} 263 105 210 152 730
34 F5 7838t 275 110 220 160 765
94 FF 73 -3} 267 107 213 155 742
B/7vs 10¢ FF 72 -3t 247 99 197 143 686
114 F% 783k 252 101 201 146 700
A% 12€4 FT 7 538} 255 110 208 152 725
2 3 FYU ZF5tA| 510 0]E
Table 3 Load Data of Weekend Light Load
AR HRE 2 89y 231 Load_A Load_B Load_C Load D | Total _Load
o 14 Fg 253t 265 107 201 150 722
AE 29 Zu PEX 246 100 187 139 672
34 F 7 38t 234 B 178 132 638
B/7ME 44 F% 753} 222 90 169 126 606
5¢ Fa 73 5-3h 224 91 171 127 613
64 o 773} 230 93 175 130 - 628
o5 74 Fu 7353t 242 98 184 137 659
84 F& 7358 253 102 193 143 691
9¢ o 7 73t 245 9 187 139 670
/7S 10€ F 753} 227 92 173 128 620
1€ F4 7 K-8} 232 94 176 131 632
A& 12¢ F 73 -8t 230 93 175 130 628
x 4 £F SHstA 5t 0l E
Table 4 Load Data of Weekdays Weight Load
AN 4 89 £ 3t Load_A Load_B Load_C Load D [ Total _Load
: 14 F%F %3t 460 138 345 196 1139
A& ——
29 F3 F 83} 428 128 321 182 1059
34 T3 53t 407 122 305 173 1006
/7 49 % 53t 386 116 290 164 956
54 FF FH-3 390 117 293 166 966
64 F3 -3t 400 120 300 170 990
A& 7€ F 53} 420 126 315 179 1040
3¢ FF FH8t 440 132 330 187 1089
94 F3 ORal) 427 128 320 181 1056
B/ 10¢ F% 53 3% 118 296 168 977
14 F5 s 403 121 302 171 997
AL 129 F3 23 400 120 300 170 990
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Table 5 Load Data of Weekend Weight Load

AL 4 2y -3 Load_A Load_B Load_C Load D | Total _Load
Ag 14 F2 FH-3t 282 121 242 153 797
24 F% =53} 262 112 225 142 742
34 2 F5-3 249 107 213 135 704
E/7 % 44 F FH3} 237 101 203 128 669
59 F% F 523 239 102 205 130 676
64 2 83 245 105 210 133 693
495 74 2 FH5-3t 257 110 221 140 728
8¢ s F5-3} 270 116 231 146 762
9¢ F F 53} 261 112 224 142 739
B/ E 104 Fa 53t 242 104 207 131 634
114 T Z 53t 247 106 211 134 698
AL 124 F F 53} 245 105 210 133 693
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Fig. 5 TLF of Increasin
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Fig. 3 TLF of Increasing Load at Bus-A
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Fig. 6 TLF of Increasin
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Table 6 Statistical Data of each TLF

k- 9 MLF M8 % dH|EH7}
Table 9 Cost Valuation after applied MLF

PF | TLF | MLR | MLF | ALF | ALR
ki 1.1438 | 0.1438 | 0.1482 | 0.8444 | 1.0844 | 0.0258
FELAH%) | 1072 | 1072 ] 2748 | 820 | 278 | 10.72

90% AFHTReR FEHAYE & ZH} MLFS ALFY
A% 10%2] 229 delA ol 2HPS ¢ F Ut w
A 6709 Fo FAEAAF F WEAHol A MLF%
ALFE XA g 7153 FrFez AEdt 1 9
AAHE FRIZFH $AEAAFE HEHA Fhe A4S

LEAEY HFHoZ AT $HEAF} FAEY v &
& Higse AFE A9@

E 7 s™EUNS

Table 7 Cost Valuation before applied TLF

Hg M e|l8Hit

BF 2/ | W8/ | AN | T/ o |
7v4 |watE| 58 | M| AS =]
Gl | 36.63 0 |38} 0 0

0

G2 | 3641 0 0 |[3588 0 0
G3 [ 3226 160 | 5162|3588 5741 | 579
G4 | 3355 | 120 | 4,026 |35.88 4,306 | 280
Gen 3,705
G5 | 31.17 | 230 | 7,169 [35.88] 8,252 | 1,083
G6 [31.27| 250 | 7,818 |35.88| 8970 | 1,153
G7 [ 32778 | 180 | 5900 |35.88| 6,458 | 558
G8 | 34.181 31 | 1,060 3588 1,112 53

D_A|[60.00 | 380 122,800(35.88] 13,634 | 9,166

D_B|60.00 | 110 | 6,600 |35.88| 3,947 | 2,653
Load 21,949
D_C|(60.00| 270 [16,200]35.88| 9,688 | 6,512

D_D| 6000 150 | 9,000 {3588| 5382 | 3,618

k3 8 ALF &8 % v|8%J}
Table 8 Cost Valuation after applied ALF

2R | EE/ |8/ A FY/
d@sH et 58 | 7HE | AE
Gl [3663] 0O 0 13647 0 0

G2 | 3641 | 80 |[2913 3641 2913 0

G3 | 3507 | 160 | 5,162 |36.41| 5826 | 664
Gen G4 | 3647 | 44 | 1,476 13641 1,602 | 126 3933
G5 | 3388 230 | 7,169 }3641| 8374 | 1,205
G6 | 3399 | 250 | 7,818 [36.41| 9,103 | 1,28
G7 | 3563 | 180 | 5900 |3641| 6554 | 653
G8 {3715| O 0 |3641] O 0

D_A{60.00 | 380 |22,800]36.41( 13,836 | 8,964

D_B|6000| 110 | 6600|3641 4005 | 2,595

D_C|60.00 | 270 (16,200(36.41| 9,831 | 6,369

D_D| 60.00{ 150 | 9,000 |36.41| 5462 | 3,539

olq | #A

Load 21,467

46

273 | &8/ 98/ | A | Y/

qatlesz| ze (A2 | xe | 09 FA

Gl | 3663 | 60 |2198]3663| 2,198 0
G2 | 3641 | 80 |2913 {3663 2,930 18
G3 | 3840 | 160 | 5162 |3663| 581 | 699
G4 13994 | 0 0 {3663 0 0
Gb | 3711 | 230 | 7,169 [36.63| 8425 | 1,256
G6 | 3723 | 250 | 7,818 |36.63| 9,158 | 1,340
G7 |1 39.02 | 165 | 5409 |3663| 6,044 | 635
G8 14069 | O 0 [3663| 0 0

D_A|{60.00 [ 380 [22,80036.63| 13919 | 8881

D _B| 6000 | 110 | 6600 |36.63| 4,029 | 2,571
Load 21,267
D_C| 6000 | 270 (16,200]36.63| 9,830 | 6,310

D_D| 60.00 | 150 [ 9,000 |3663| 54% | 3,506

99 A%HE Lok g9 Esh P

k3 10 Zt Afefid o 8HIL
Table 10 Cost Valuation of each Case

CE | A As | e as
=447 FHES 56,3,7,4,8 563,724 | 56,3217
SMP(won/MW) 3588 36.41 36.65
8 Ro] 9 (A)won) | 21,949 21,467 21,267
Genco©l 2} (won) - 3,705 3,933 3,948
FAEAMW) 61 34 25
%1 &4 8(B)(won) 2,188 1,238 916
A-B(won) 19,760 20,228 20,350
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