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The Development of an Operating System for Load—following Real—time Transformer
Loss Minimization and Economic Analyses on its’ Test Operation
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Abstract - In this paper, for minimizing the real-time operating load losses of the power transformer, a SCADA
optimum operating system was developed, and the economic analyses on the test operation were performed. Transformer

loss DB which reflects the economic

integration operation criteria was constructed by referring the transformer

manufacturer’s loss data(iron loss, copper loss). Based on the loss DB, each substation transformer real-time loss was
calculated according to the size of the transformer loads, and if integration or separation transformer operating conditions
the dispatcher performs the substation equipments operation
according to the procedure provided by this system. With the existing SCADA main program, the relation database of
the substation facilities and integration/separation operation algorithm were developed and applied to Auto MTR
Processor and pconn Processor Task module. Seven stations test data for seven months were analyzed for the economic
analyses, and the results showed that Cost-Benefit ratio was 2.64, and IRR(Internal Rate of Return), 36%, which asserted

minimizing the loss are met, then a window pops—up and

the economic justification of the proposed system.

Key Words : Power transformer, Loss minimizing, SCADA, Economic analysis
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Table 1 Power transformer losses by operating banks(OA
45[MVA])
Fra | Fed [ Fre [ e [ @are | #4
IMW] | [kW] | &kW] | [kW] MW] | W3
31 195.28 66 129.28 31 1
31 196.64 132 64.64 155 2
32 203.76 66 137.76 32 1
32 200.88 132 68.88 16 2
33 212.50 66 146.50 33 1
33 205.25 132 73.25 16.5 2
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Fig. 3 System scheme for minimizing real-time transformer
loss
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Table 5 Economic analyses of the test operation(7 substations) reflecting delay time and Breaker maintenance costs

T A B C D E F G H| 31
=3l/5 g 2 A 2 78 13 1 118 57 704
e o) 7 5t 0 0.37 0.06 0 057 027 .
PA= A 16 888 352 52 8 944 456 “
243 | gy 0 4 167 0.25 0 445 215 .
v 53R &A1 7] 2519 12 241 12 12 63 “
AR E[3]/Y] 0.01 038 0.21 0.09 0.005 0.56 033 “
A 743 FFHkWh] 146,264 56,179 17,074 26979 336 16489 186,188 “
AiE 4] 119862 4583624 1,393,063 2,201,253 27130 1,345308 15,191,087 “
A7 & ZHkWhl] 250,738 96,307 29,270 46,250 576 28,267 319,179 1 gt
A FA[Y] 20,457,689 7,857,641 2,388,117 3773577 46,509 2,306,242 26,041,778 “
2k 7] A v 314+ (3] /9] 0.0034 1522 0.603 0.089 0.0017 1.618 0.781 “
A7 A n] [ 9] - 23,325,425 0,246,114 - - 24,796,398 11,977,921 “
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A AA ZHEke] AT ] | 20,457,689 0 3,773,577 46,509 0 14,063,857 38,341,632
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Table 6 Costs with the inflation
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Table 8 Annual cash flows of benefits and costs

R ZES R
SR AlL]
Madn g | eeful | A H e | #o(g) | me) | dvss a7}
2008 || 82,854,500 | 13,087,282 | 2,653,280 | 98,595,071 011 5 98505071 | 985%5.07L | 9859071
2012 - - 2754113 | 2,754,113 2012 | 53,766,412 | 2,754,113 | 51,012,299 | 47,453,301
2013 - - 2,858,770 2,858,770 2013 | 55,060,879 | 2,858,770 | 52,202,109 45,172,187
014 - - 2967403 | 2967403 2014 | 52,093,051 | 2,967,403 | 49,125648 | 39,544,209
2015 | 48,102,347 | 3,080,164 | 45022183 | 33,712,634
2015 - - 3,080,164 | 3,080,164 2016 | 43529012 | 3197211 | 40331801 | 28,093,464
2016 - - 3,197,211 3,197,211 2017 | 38,681,459 | 3,318705 | 35,362,754 22,913,704
2017 - - 3,318,705 3,318,705 2018 || 33,823,768 | 3,444,815 30,378,953 18,311,063
2018 - - 344815 | 3444805 2019 | 29,162,049 | 3575718 | 25586331 | 14,346,313
2020 | 24916540 | 3711506 | 21204944 | 11,060,148
2019 - - 3575718 | 3575718 2012d ~ 2020 @7f A 260,607,023
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2015 2.4 383.62 447,324 48,102,347 2 slots Q).
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