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ABSTRACT: The cost accounting of products on energy system is important for evaluating
the economical efficiency and deciding the reasonable sale price. In the present, the suggested
OECOPC method was applied to a combined cycle cogeneration, and each unit cost of elec-
tricity and heat products was calculated. In addition, the previous thermoeconomic methods
were applied and calculated to equal system. As a result of comparing various methods, the
unit costs by OECOPC method were calculated in the middle value of those. This result tells
that OECOPC methods are most moderate. The suggested OECOPC method can apply any
energy system. Hence this method is expected to make contribution to cost accounting on

energy system.
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<LNG - ASME - Mode 1>
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Fig. 1 Flow chart of combined cycle cogeneration.
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Table 1 Characteristic of fuel and ambient

Characteristic Value
Fuel LNG
HHV 54.723 MJ/kg
Purchasing cost 370 W/kg
Operating hour 13.5 hr/day
Ambient temperature 15T
Ambient pressure 101.325 kPa
Mole ratio of air Nz : 77.2%
02 :20.7%
Ar : 09%

H0 : 1.2%

Table 2 Mass flow rate, pressure, temperature,
enthalpy flow rate, and exergy flow
rate at inlet and exit states

Sae ™ T P H-H, By

[kg/s] [TC] [MPal [M]/s] {MJ/s]
1 14348 150 0.101 00 00
9 14348 3133 1013 4401 4133
4 256 150 0.101 00 00
5 256 2010 1013 114 105
11 14604 10399 1013 17173 12862
12 14604 5388 0104 8340 3662
13 14604 5309 0104 8202 3646
14 14604 1060 0102 1385 191
30 1742 5030 7500 5835 2548
31 856 1727 0541 2337 693
32 86 1493 0400 2380 670
60 549 823 0350 155 16
61 549 825 1440 156 16
65 1742 823 0350 491 50
66 1742 838 9590 515 68
70 1398 1431 0380 3740 1043
7385 2254 698 0150 517 44
74 24049 650 1200 5049 418
80 86 1700 0520 2334 687
84 24049 1200 1000 10612 1585
8 2254 699 0600 518 45
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Table 3 Direct and indirect cost flow rate

Direct cost and Cost flow rate

indirect cost [1000 %/day]
2[2.9,0] 3331
Z1.3.4.51 19,509
Z110,14,17.18,211 5710
Z(11,12,13.15.16,19.20] 17,605
Z.3) 1,427
Zipe 67,262
Total 114,844
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Table 4 The unit cost and cost flow rate by OECOPC method

Unit cost [¥/G]J]

Cost flow rate [1000 %/day]

Equations Product

Usage charge  Base charge Usage charge Base charge

Eq. (3)~(8) Electricity 16,789 - 441,755 (76.7%) -

Heat 4,950 - 133,828 (23.3%) -
Eq. 9 ~(11)  Electricity 14,854 1,936 390,826 (67.9%) 50,928 ( 8.8%)
Heat 4,346 604 117,494 (20.5%) 16,333 ( 2.8%)
Eq.(12)~(13)  Electricity 13,259 3,631 348,858 (60.696) 92,897 (16.1%)
Heat 4,139 812 111,880 (19.5%) 21,947 ( 3.8%)
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Table 5 Cost comparison of various methods

Efficiency of __ Unit cost [%/G]]

Method electricity [%] Electricity =~ Heat
E.Shulz 31.0 15,655 1,807
RHAC 459 14,746 2,691
E.Shulz 376 13,740 3,668
OECOPC - 13,259 4,139
E.Shuly 31.0 12,806 4579
E.Shuly 376 12,113 5,253
Physical - 10,646 6,681
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