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A reserve market bidding model considering carbon emission costs
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Abstract: On the background of low carbon trends of electric power sector, a reserve market bidding model considering carbon
emission reduction is presented. A reserve demand curve is built firstly, which can consider the uncertainty of contingencies and
coordinate the allocation of multiple reserve resources. Internalization of externalities theory is applied and according to which the
marginal carbon emissions cost is internalized into the bids to get the marginal overall cost to reflect the affects of carbon emission.
Last, supply and demand theory is used to obtain the decision point. The differences of the presented method is compared with the
traditional method, results show that the former can realize optimal allocation of reserve resources, and also has incentives to the
reduction of carbon emission. Case study demonstrates the presented method can balance both marketing operation of reserve service
and carbon emission reduction requirements.
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Fig. 1 Optimum units reserve capacity
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Table 1 Bids of reserve market
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110 21 3 20
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340 61 9 62
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Fig. 2 Cost curve on different units reserve capacity
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Table 3 Comparison of cost components
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Table 4 Comparison of two bidding models
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Table 6 Comparison of unit reserve cost components

Hldis MASH  HUITIL HY2TL HWITIL

/MW A S A S A S A S
0 0 2850 1320 960
20 286.2 2346 1040 696
40 588.1 1890 792 468
60 946 1539 576 264
80 136423 12495 406 108
100 17218 990 260 0
120 207133 780 132 0
140 245435 594 36 0
160 29763 432 0 0
180 3377.22 304.5 0 0
200 3903.1 195 0 0
220 44669 99 0 0
240 5093.12 27 0 0
250 54998 0 0 0

BLaL% HLA % 1] i U BHET
HMw A/ $ A/ $ A/ $ A/ $
0 0 0 0 0
20 286.2 60 156 70.23
40 588.1 120 312 156.1
60 946 240 468 238

80 136423 432 624 308.23
100 1721.8 540 780 401.88
120 2071.73 648 936 487.73

140 245435 756 1092 606.3
160 29763 1 040 1248 688.27
180 337722 1170 1 404 803.2
200 3903.1 1 440 1 560 903.09
220 4466.9 1760 1716 990.9
240 5093.12 2160 1872 1061.12
250 5499.8 2375 1950 1174.85
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