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Design and simulation of an enhanced renewable portfolio standard
considering generator differences and incentives or penalties
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Abstract: China's renewable portfolio standards (RPS) has experienced a shift from the generation side
to the sales and distribution side. Is this shift conducive to build novel power system and how to further
optimize this model? To address these issues, a RPS model for different responsible entities was
developed. The changes of market prices and revenues under various scenarios were analyzed. An
enhanced RPS system that accounts for generator differences and considers incentives and penalties was
designed. The evaluation index was constructed to reflect the number of tradable green certificate (TGC)
acquired by different generators. The completion of the RPS target was measured to penalize or reward
the electricity sellers. A game model was developed and simulated by using the inverse induction
method. The results show that the RPS system on the sales and distribution side is better than the system
on the generation side. Although there are barriers to the incentive and penalty policies of the enhanced

quota system, reasonable settings can promote renewable energy consumption and achieve benign
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RHLR e ZURIUNA R AL — RIS R I 7 A /N AL/ MW KR B BE/MW
1 0.0000167 226 247 0 220
2 0.0000233 235 347 0 100
3 0.0000233 245 248 0 22.5
4 0.000033 285 348 0 49.5
5 0.000043 285 477 0 100.5
i L XU,
6 0.00043 285 307 0 200
7 0.00053 385 327 0 100
8 0.00083 305 325 0 49.5
9 0.0008 353 354 0 220
10 0.000 84 353 304 0 100.5
11 0.0009822 381 366 0 30
12 0.001095 89 397 374 0 20
13 0.00120957 412 383 0 12
14 0.00132326 428 391 0 9.9
15 0.00143694 444 400 0 50
LUIPIRIN
16 0.00155063 459 408 0 100
17 0.00166431 475 417 0 10
18 0.001778 490 426 0 48
19 0.00189168 506 434 0 50
20 0.00200537 521 443 0 30
21 0.0000167 135 0 240 600
22 0.0000233 125 0 120 300
23 0.0000321 103 0 120 300
24 0.000004 3 114 0 120 300
25 0.0000053 109 0 320 800
AFLBLA 26 0.0000551 79 0 200 500
27 0.0000463 114 0 240 600
28 0.000023 133 0 360 900
29 0.000025 127 0 320 800
0.000034 103 0 400 1000
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Fig.2 Profits of all generators under the RFO scenario
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Tab.5 Benefits for fossil energy generators under different RPS ratios

KHL IS H T IC
RPSI3

Ge 10 Geg Geo Ges Gea Ge Geo Gea Ges Geo
0.15 78.91 50.82 45.61 38.26 31.89 29.29 27.87 23.61 15.68 14.20
0.20 61.89 39.85 35.78 30.01 25.02 2291 21.87 18.52 12.32 11.15
0.25 40.93 26.35 23.66 19.85 16.55 15.15 14.47 12.25 8.16 7.37
0.30 27.43 17.66 15.86 13.30 11.09 10.15 9.69 8.20 5.47 4.96
0.35 19.41 12.50 11.22 9.41 7.85 7.19 6.86 5.82 3.88 3.52
0.40 14.48 9.32 6.99 7.02 5.85 5.34 5.12 4.35 2.90 2.60
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Fig.3 Electricity market price under RFO scenario
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