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Abstract: [Introduction] This paper aims to improve the new power system under the background of "carbon peak and carbon
neutrality". [Method] This paper made potential assessment and demand forecasting of different types of renewable energy, and further
analyzed their constraints. [Result] It is concluded that photovoltaic power and wind power are the main forces of the new power system,
the development of non-water renewable energy is affected by resources and sites, grid access and consumption, economical efficiency,
investment willingness, local government support and other factors. [Conclusion] It is suggested that carries out targeted planning of non-
water renewable energy, improves grid structure and optimizes system operation in advance, promotes the reform of the electric power
system, improves the electricity market system, and establishes an incentive mechanism to encourage local governments to develop
renewable energy.
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Fig. 1 Distribution of solar resources in China
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Fig. 2 Distribution of wind resources in China
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Tab. 1 Photovoltaic power generation benefit of each province

aoma, RO e TS
L T N T T A
[t (kWh) ] lignEs

L 0.384 4 115425 7.54 0.99
dene 0.359 8 1378.35 12.04 1.10
Ficyz: 0.393 2 1177.12 9.10 1.03
o 0.307 8 1410.82 6.80 0.97
"R 0.453 0 1170.53 15.41 1.18
i 0.4207 1041.70 7.11 0.98
el 0.3515 944.31 -2.53 0.74
TR 0.429 8 1265.14 16.83 1.21
LR 0.364 4 1316.92 10.57 1.07
laE] 03779 1189.85 8.01 1.00
v 0.3740 1531.81 20.06 127
W 0.416 1 1080.31 8.00 1.00
iR 0.450 0 986.00 7.54 0.99
H 03731 1517.66 19.30 1.26
s 0.3720 1 496.65 18.25 1.24
DN 0.3910 1199.43 9.62 1.04
aNi) 0.4143 1098.71 8.47 1.01
iy 0.3749 1488.47 18.39 1.24
EN 0.303 5 1654.18 12.61 1.12
i 0.2829 1705.41 10.80 1.07
TH 0.259 5 1563.34 4.69 0.90
it 0.324 7 1610.75 14.67 1.16
AR 0.3949 1313.24 14.22 1.15
I 0.3320 1 469.04 11.28 1.09
i} 0.354 5 1235.88 7.10 0.97
ity 04155 1173.17 11.26 1.08
syl 0.4012 978.80 3.71 0.87
KHE 0.3655 1371.46 12.54 1.12
i3 0.499 3 1778.10 59.63 1.98
i 0.250 0 1418.03 -0.07 0.79
PN} 0.3358 1330.16 7.77 0.99
WL 0.4153 1137.70 9.92 1.05
R 0.396 4 875.60 -1.22 0.77
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Fig. 3 Schematic diagram of internal rate of return of each
township government station nationwide
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Tab. 2 Installed demand of non-water renewable energy in each province (2021—2030)
GW

AERE 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 Gt TK YT IR
4FE 9919 9487 9556 10573 11089 11024 11994 12387 12129 12990  1111.49 355.45
T 239 425 437 483 5.09 5.1 55 5.65 5.5 5.78 48.46 31.94
e 1 1.29 1.24 1.34 1.36 1.3 1.39 1.39 1.32 1.39 12.13 7.26
g 015 227 226 2.51 2.61 2.57 2.8 2.89 2.8 3.01 23.87 14.28
Hl 2.5 172 172 1.89 1.99 1.99 2.18 228 228 2.49 21.04 0
TR 1.3 8.41 8.47 9.48 9.96 9.82 10.73 11.02 10.62 11.35 91.16 0
i} 239 266 28 3.17 3.39 3.43 3.71 3.8 3.65 3.78 32.79 0
BEMI 10.46 1.93 1.93 2.16 227 227 2.51 2.64 2.64 2.89 31.71 0
637} 0 049 05 0.56 0.59 0.6 0.66 0.68 0.68 0.73 5.49 3.99
e[ 13.56  4.68 4.7 52 5.46 5.47 5.99 6.27 6.26 6.81 64.4 44.89
TR 1236 646 659 72 7.53 7.51 8.05 8.24 8.04 8.44 80.41 426

BT 017 099 099 1.09 1.15 1.16 1.29 1.36 1.39 1.54 11.13 3.29
Wik 253 308 3.3 35 3.7 3.71 4.07 4.23 4.18 451 36.62 0
WimE 1.81 3.01  3.06 3.38 3.56 3.56 3.87 4.01 3.95 423 34.44 0
AR 0 093  0.94 1.03 1.08 1.08 1.18 1.23 123 1.33 10.05 0
AN 756 676  6.61 7.26 7.53 7.38 8.09 8.38 8.23 8.99 76.81 43.06
Al 391 262 269 3 3.17 3.18 3.44 3.55 3.45 3.65 32.65 0
Ly 068 243 242 2.69 2.83 2.83 3.14 331 3.33 3.68 27.33 20.91

WEEh 719 574 591 6.46 6.75 6.73 7.13 7.2 6.91 7.07 67.1 26.43
THE 3.05 118 117 1.31 1.39 1.41 1.59 1.7 1.75 1.97 16.54 0.38
il 9.09 077 077 0.87 0.93 0.96 1.09 1.18 1.23 14 18.29 0
AR 9.1 792 776 8.51 8.82 8.65 9.47 9.81 9.63 10.5 90.18 84.03
1L7g 6.08  3.64  3.67 4.03 422 422 4.59 4.77 4.74 5.1 45.05 19.11
it} 5.6 239 241 2.67 2.81 2.81 3.06 3.18 3.15 3.39 31.46 1.67
g 0.23 1.41 1.34 1.45 1.47 1.4 153 1.56 1.50 1.64 13.53 0
i 0.88 298 3.3 3.59 3.86 3.91 431 4.47 435 4.61 36.08 0
K 037 099 095 1.03 1.04 1 1.07 1.09 1.04 1.11 9.68 5.79
i 7.81 3.89  3.96 4.39 4.62 4.63 5.02 5.19 5.09 542 50.01 12.88
Pyl 0.1 312 328 3.64 3.86 3.88 4.12 4.16 3.96 4.01 34.13 0
HTT 275 544 538 5.94 6.19 6.07 6.62 6.82 6.63 7.15 58.98 31.28
R 0.69 1.42 1.4 1.56 1.63 1.6 1.76 1.82 1.77 1.93 15.59 0
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Tab. 3 Analysis of photovoltaic land constraints in each province

g s DAEEE
PR RREBY  RERY e (i)
(hm*MW ") (J7hm?*) (Fihm?)

415 - 93.35 16486.45 0.57%
L 1.191 3.73 164.59 2.27%
dest 1.664 133 13.81 9.63%
iy 0.992 1.65 74.35 2.22%
o 1.399 1.81 1241.78 0.15%
"R 0.919 5.45 135.23 4.03%
i) 0.912 1.95 233.02 0.84%
| 1.006 2.44 247.41 0.99%
ji3e] 0.85 031 34.64 0.89%
bl 1.535 6.02 370.21 1.63%
] 1318 5.97 231.75 2.58%
He i 2.997 2.01 846.16 0.24%
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iR 1.056 2.35 190.06 1.24%
EE 2.136 1.38 344.12 0.40%
L5 1.199 5.56 151.41 3.67%
AN 1.07 2.29 131.6 1.74%
L7 1.186 3.35 294.11 1.14%
S 1.888 737 2385.59 0.31%
TH 1.496 1.35 119.33 1.13%
HilF 1.435 131 1031.35 0.13%
IIFS 1.442 8.06 223.81 3.60%
iy 1.524 3.96 477.01 0.83%
i 1.296 2.29 129.29 1.77%
i3 1.162 1.1 4.39 25.06%
)| 1.139 2.65 379.35 0.70%
K 1.61 0.97 24.17 4.01%
e 2.122 6.25 6 143.36 0.10%
P 0.96 22 425.75 0.52%
L 1.121 4.4 82.63 5.32%
N 1.096 1.15 90.33 1.27%
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Fig. 4 Potential sites for photovoltaic power generation projects
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Fig. 5 Potential sites for photovoltaic power generation projects (excluding Xinjiang, Qinghai, Gansu, Tibet, Inner Mongolia

and Heilongjiang)
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