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Abstract: The decarbonization of the power system is the key
to achieve China’s carbon peak and neutrality goals, and the
hydrogen system can be highly complementary and synergistic
with the power system to jointly support these goals. Therefore,
the coordinated planning of these two complex systems is of
great significance. In this paper, a regional power-hydrogen
energy system collaborative optimization planning model with
time step in hours was established, and the model was used
to optimize the coordinated development path of Zhejiang
Province’s power-hydrogen energy system towards zero carbon.
The synergistic approach of the power-hydrogen energy system
is obtained, which has reference significance for the planning of
carbon peak and neutrality paths in Zhejiang Province as well
as other regions. The optimization results suggest that Zhejiang
Province should focus on the decarbonization of the power
system before 2040. After 2040, the power-hydrogen energy
system will be decarbonized collaboratively, and the hydrogen
energy system will mainly provide flexibility, especially
long-term regulatory functions, for the power system through
hydrogen production-hydrogen storage—application in non-
power industries.

Keywords: carbon peak and neutrality; synergy of power and
hydrogen system; optimal planning; development paths
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Fig. 1 Typical schema of reginal power-hydrogen system
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Table 1 Main parameters of renewable energy
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Table 2 Main parameters of electrolyser
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B3R “0UeR ™ 75 50 T #riTAs & i A e
AR AR, F120604F, BRI LKL, BH
B R FETHTTT AR B TR, W T T B AR 2
SRV AR HL T AR GE T T MR 22 4 v RUA R Y i
B, 45 A AT FRAE REURUA HE LU IR 31 2048%, A A
TEP YA NS T RE U L LE IR B 249 75%

= 0
12000 - gy il LA
| mBEEAR mRR

(=]
(=3
=3
S

8000
6000

AR L E/fCkWh

4000
2000

Y T T N T Y S|
S =

(==

A

2030 2040 2050 2060
Ay

B3 Wk BERTHIABAENHRLER
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Fig. 9 Optimal development of power consumption of electrolyser
in Zhejiang Province towards carbon peak and neutrality
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Fig. 12 Optimal development of CO, reduction in Zhejiang
Province towards carbon peak and neutrality
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Fig. 13 Optimal operation results of hydrogen, pumped storage
and electrochemical energy storage in Zhejiang Province in 2060
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Fig. 14 Optimal operation of power system in Zhejiang Province on 1* week, July, 2060
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Table A1 Status, planmng and future of installed capacity of major
fossil energy in Zhejiang Province
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Table A2 Status, planning and future of installed capacity of
nuclear energy in Zhejiang Province
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Table A3 Status, planning and potential of installed capacity of
renewable energy in Zhejiang Province
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Fig. A1 Typical capacity factor curve of onshore wind in Zhejiang

Province (annual average capacity factor = 26.9%)
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Fig. A2 Typical capacity factor curve of offshore wind in Zhejiang

Province (annual average capacity factor = 39.0%)
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Fig. A3 Typical capacity factor curve of PV in Zhejiang Province
(annual average capacity factor = 15.9%)
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Table A4 Status, planning and upper limit assumptions of annual
electricity input in Zhejiang Province
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Table A5  Status, planning and potential of pumped hydro

storage in Zhejiang Province
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Table A6 Main parameters of fuel cells and hydrogen gas turbines
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Fig. A7 Change and prediction of cement production in Zhejiang Province
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