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ABSTRACT: The cost accounting of electricity and heat produced from an energy system is
important in evaluating the economical efficiency and deciding the reasonable sale price. The
OECOPC method, suggested by the author, was applied to a 6560 MW combined cycle cogen—
eration system having 4 operating modes, and each unit cost of electricity and heat products
was calculated. In case that a fuel cost is ¥400/kg and there are no direct and indirect cost,
they were calculated as follows; electricity cost of #23,700/GJ at gas-turbine mode, electricity
cost of ¥15,890/G] at combined cycle mode, electricity cost of ¥14,146/G] and heat cost of
¥6,466/G] at cogeneration mode, and electricity cost of #14,387/GJ and heat cost of ¥4,421/G]J.
at combined cycle cogeneration mode. Further, these unit costs are applied to account benefit
on this system. Since the suggested OECOPC method can be applied to any energy system, it
is expected to contribute to cost accounting of various energy systems.
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Fig. 1 Combined cycle cogeneration system.
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Table 1 Characteristic of fuel and ambient

Characteristic Value

Fuel LNG
Purchasing cost ¥400/kg
Operating hour 14 hr/day

Ambient temperature 15T
Ambient pressure 101.3kPa
Mole ratio of air [%] N O Ar H0
772 207 09 12




Table 2 Mass flow rate, pressure, tempera-
ture, enthalpy flow rate, and exergy
flow rate at inlet and exit states

Sfate m T P H - H i} E X
[kg/s] [C] [MPal [MJ/s] [MJ/s]
1 1434.8 150 0.101 0.0 0.0
3 14348 3133 1.013 440.1 4133
4 256 150 0.101 0.0 0.0
6 256 201.0 1.013 114 105
11 14604 10399 1.013 17178 1286.2
12 14604 5387 0.104 8339 366.1
13 14604 5309 0.104 8207 3576
-~ In case of gas-turbine cogeneration
14 14604 1150 0.102 152.8 225
© 100 2762.6 65.0 1.200 580.0 48.0
106 27626 1200 1.000 12190 1821
- In case of combined cycle cogeneration
14 14604 1060 0.102 139.0 19.0
30 1742 503.0 17.500 5835 2648
31 &6 1727 0541 233.7 69.3
32 886 1493 0.400 238.0 67.0
60 54.9 823 0350 155 16
61 549 825 1.440 156 16
65 174.2 823 0.350 49.1 50
66 1742 838 9.590 515 6.8
70 1398 1431 0380 3740 1043
73 225.4 69.8 0.150 51.7 44
80 8.6 1700 0.520 2334 68.7
8 2254 69.8 0.150 51.7 44
86 2254 699 0.600 51.8 45
100 2404.9 65.0 1.200 504.9 41.8
105 24049 1200 1.000 1061.2° 1585

Table 3 Fuel, indirect, and direct cost flow

Cost flow Symbol [ongl(;l/zay]
Fuel Qir1Cr 516,544
Indirect Zinc 77,482
ZE e 2,712
Zt 15,367
Direct Z{t o 6,199
VAT 14,463
Zt3 2,583

L) = L]
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Adsts A5HAY o4 - 2NN AFHFH,
25, o ¥ SR T A3
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Table 4 Electricity, heat and efficiency each

of system mode

System Fuel Electricity Heat Efficiency
mode [MJ/s] [MJ/s] [MI/s]  [%]
Mode I 1,402 432 - 30.8
Mode I 1,402 432 639 76.4
Mode I 1,402 645 - 46.0
Mode IV 1,402 541 556 78.3
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Table 5 The unit cost and cost flow rate by OECOPC method

567

System. Unit cost [#/GJ] Cost flow rate [#1000/day]
mode Product Usage Base Input Usage Base
1) In case that direct cost and indirect cost are applied to usage charge.
Mode I Electricity 28,085 - 612,105(100%) 612,105(100%) -
Mode II Electricity 17,047 - 620,386(100%) 371,540(59.8%) -
Heat 7,743 - 249,346(40.2%) -
Mode 111 Electricity 19,465 - 632,766(100%) 632,766(100%) -
Mode IV Electricity 17,806 - 635,349(100%) 485,926(76.5%) -
Heat 5,330 - 149,423(23.5%) -
2) In case that direct cost is applied to usage and indirect cost is applied to base charge.
Mode 1 Electricity 24,530 3,555 612,105(100%) 534,623(87.3%) 77,481(12.7%)
Mode II Electricity 14,925 2,122 620,886(100%) 325,294(52.4%) 46,246( 7.4%)
Heat 6,773 970 218,111(35.2%) 31,235( 5.0%)
Mode III Electricity 17,081 2,383 632,766(100%) 555,285(87.8%)  77,481(12.2%)
Mode IV Electricity 15,681 2,125 635,349(100%) 427,938(67.4%) 57,988( 9.1%)
Heat 4,667 663 130,333(20.6%) 18,590( 2.9%)
3) In case that direct cost and indirect cost are applied to base charge.
Mode 1 Electricity 23,700 4,385 612,105(100%) 516,544(84.4%) 95,561(15.6%)
Mode 1II Electricity 14,146 2,901 620,886(100%) 308,308(49.7%) 63,232(10.2%)
Heat 6,466 1,277 208,236(33.5%6) 41,110( 6.6%)
Mode I Electricity 15,890 3,575 632,766(100%) 516,544(81.6%) 116,222(18.4%)
Mode IV Electricity 14,387 3,419 635,349(100%) 392,611(61.8%) 93,315(14.7%)
~ Heat 4,421 909 123,933(19.5%)  25,490( 4.0%)

- Mode I is gas—turbine system, mode II is gas-turbine cogeneration, mode III is combined cycle
system, and mode IV is combined cycle cogeneration.
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