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Fig. 1  Conceptual framework diagram
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Table 1  Production intensity and revenue results without

adopting proposed method

1—3 4—6 7—9  10—12
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Table 2 Production intensity and revenue results of adopting

proposed method
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Fig. 2 Scheduling results on typical day for case 1
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Table 3 Intra-day scheduling cost calculation results for case 1
THAEE R 1—3 Ay Rl H 4—6 AUy LRI H T—9 Ay H  10—12 Apr A

AMr/(Ot/kg) 34315 34.472 34.439 34513

il &t kg 494,968 406.110 702.969 620.071
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FERFCIE A IT 10369.0 37088.0 7769.8 54338.0

H il s AT A T 12650.0 17126.0 14466.0 5569.9
fHREIB AT AT 17176.0 9917.6 16124.0 3244.7
(=N €I 16985 13999 24210 21401
EURAS/IT 274770.0 163552.6 205699.8 286871.6
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Fig. 3 Scheduling results on typical day for case 2
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Table 4  Intra-day scheduling cost calculation results for case 2
PoEgs R 1—3 Ay Al g 4—6 Ay Al g 7T—9 Hpy A H  10—12 Ay g
M /(Ot/kg) 34315 34.472 34.439 34513
il & kg 518.507 608.062 686.639 637.282
KL IB T AT 246700 112090 197730 243790
FEXFEICAET AT 6562.5 21671.0 8785.6 44100.0
HAL 1l S 1T AR T 13676 19482 16531 5596
T REIZ AT RLA/ T 15981.0 9581.1 13322.0 3244.7
S Ls /ot 17793 20961 23647 21995
AR/ 7T 265126.5 141863.1 212721.6 274735.7

Yige 3465 2 JEmh b AU OGAR 09 5F A AE T AR R
e, . mmc,  HEE1I8/(kW-h);

WS A e 5 2 Heal b R SRS SRR kB
250 JCAR, HL T SRR A HE AR Ky, o BN 15 TE/MW

Yt 5 A5 2 Henl b, A AR 0 D B AT A
ko B} 0.1035 JT/KW .

PL1—3 J 4y S Y R A SR AR R S R B
AR FEATRS A3 HT

F3 5 3 5350 2 MES R IEATXT L B R 50 RGBT Ak
AR ZBUG I RTTECAETT ARG K, AH 52 B 4 57 8 U 77 FL e ek
NS B IN R 607.956 kg, BUNAIE/ N 263447.0 TT.
AT UL R IR 35 L AT AUAS SO K, BAS Bl 2 /)

XY 4, Bk B S R GRS AT I A AR B e AT
P BE H bR A AR /N BT AR B AT, RS R ok
HL AL ZE 193 A7 AR LA o e o 41 o A B i S A
638.059 kg, & B KR BE I 28 255266.0 JT.



614 i PERE TF AR RO R R A R Ss TR AL 623

TEYy 5t 5 0, A BE FE IR (00 T 08 A7 AR Y g I i 75 i
REIZ AT BMA B g 2, K LML B AT AR AR R, 58

F 0l HL 3 PR BE Y 235 R TR , SORAR IS 31 4 A>3 5

rh A9 259046.5 TG

®S5 13RAMARBRYEESTER

Table 5  Sensitivity analysis results for typical day from January to March

AR ESES W2 W3 Y54 s
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OPTIMIZATION OF OPERATION STRATEGY FOR
POWER-TO-HYDROGEN SYSTEMS CONSIDERING
IMPACT OF HYDROGEN PRICE INDEX

Meng Tao', Liu Hongpeng', Sun Yong’, He Yongkang’

(1. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology (Northeast Electric Power University) ,
Ministry of Education, Jilin 132012, China;
2. State Grid Jilin Electric Power Co., Lid., Changchun 130021, China;
3. Huadian Jilin Energy Co., Ltd., Changchun 130022, China)

Abstract: This study proposes an operational optimization framework for power-to-hydrogen systems that explicitly incorporates the

influence of hydrogen price dynamics. Firstly, a fuzzy set is constructed using historical price data to simulate hydrogen price volatility.

Subsequently, a seasonal production intensity forecasting mechanism is developed to coordinate hydrogen price volatility with renewable

energy variability. Building on this seasonal forecasting, a distributionaly robust optimization model is formulated for the operational

scheduling of power-to-hydrogen systems. Case study results demonstrate that the proposed forecasting mechanism enables rational

quarterly adjustments of production intensity, and its integration with the distributionaly robust optimization model effectively enhances

renewable energy consumption while reducing daily operational costs.

Keywords:

production intensity

renewable energy; hydrogen production; uncertainty analysis; distributed robust optimization; hydrogen price index;
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Table B1 ~ Output parameters of thermal power units

UGS A IR MW IR P/ MW L TRRER K TR
R"M ‘Rl,l_“"_,/(MW/h) T T,,/h
1 1 50 15 16.6875 3.0
2 2 40 10 10.7500 2.0
3 5 35 5 9.9500 2.5
4 8 25 4 6.5000 2.0
5 11 10 2 2.8750 1.0
6 13 20 3 4.8750 1.0

xB2 ANEHARFERASH

Table B2 Coal consumption cost parameters of thermal power units

B S5 Z 4 a/[U(pu)] ZH0b,/(t/pu) B8t Ja BIANTTIR) A RANTTIK)
1 0.1524 38.5397 786.7988 1937.25 968.625
2 0.1058 46.1591 945.6332 1500.00 850.000
3 0.0280 40.3965 1049.9980 1200.00 700.000
4 0.0354 38.3055 1243.5310 900.00 500.000
5 0.0211 36.3278 1658.5700 850.00 450.000

6 0.0179 38.2704 1356.6590 1000.00 600.000




