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Abstract

The initial investment in equipment and land for renewable power such as wind power and signi-
ficance of addressing wind curtailment and improving renewable penetration rate is obvious. This
article gives a general introduction to the technical route of Power to Gas and the present progress
in China and abroad. The energy storage model of integrating curtailed wind energy with hydro-
gen production is established based on real time data throughout a whole year in a wind farm and
in this model two operation scenarios are assumed. From the model, several conclusions of ad-
dressing heavy wind curtailment are withdrawn and economical availability is analyzed. As well,
this article points out the potential problems of this route in real hydrogen production system. At
the end, the related industry context of “Power to Gas” is talked.
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Table 1. Electrolyser continuous senario with power output between 25% and 100%
5 1. EBARFETE 25%~100% (B ESUE BB TR

LA D) 2 MW

10.0 10.0 10.0 10.0 10.0
REBH RGN UKW 4600.0 4600.0 4600.0 4600.0 4600.0
AR RS TTIKW 350.0 350.0 350.0 350.0 350.0
AX 8,090,970.8  8,090,970.8  8,090,970.8  11,285,059.5  8,090,970.8
A% ITINm? 15 26 2.7 2.7 2.3
qﬁizﬁ AR 4,045485.4 40454854  4,0454854  5642,529.8  4,045485.4
AR 0.5 05 05 0.5 0.5
HMIE TE/Nm® 0.5 05 05 0.5 0.5
YT 230.0 230.0 230.0 230.0 230.0
JlAS
I B4 4% TG /kWh 0.52 0.52 0.52 0.52 0.52
SAHBERE + Me)kwh 40,454,853.9  40,454,853.9 40,454,853.9 56,425,297.7  40,454,853.9
AEYHFERR FLFL B KWh 27,597,368.8  27,597,368.8  27,597,368.8  30,710,327.6  27,597,368.8
TR PR H ) P 22.0% 22.0% 22.0% 23.3% 22.0%
N R 72.0% 72.0% 72.0% 54.4% 72.0%
SR FER L KWh 12,857,485.1 12,857,485.1 12,857,485.1 25714,970.1 12,857,485.1
A (ER) 7T 545.1 1435.1 1516.0 1709.8 1222.3
aElEER + AT 727.1 1617.1 1698.0 1963.7 1404.3
AR (ER + AN I 949.6 1839.6 1920.5 2274.0 1626.8
KE?@ B ER + AR+ AT 1131.7 2021.7 2102.6 2528.0 1808.9
il B SRR HERE T T 4600.0 4600.0 4600.0 4600.0 4600.0
i 5E B AR B A E ARG I 4950.0 4950.0 4950.0 4950.0 4950.0
I & 7 7 ik AE 230.0 230.0 230.0 230.0 230.0
HS EOE ) 13.9 3.6 3.4 3.0 4.4
YNGES] HA EOH(EA + A 95 34 32 27 4.0
QL BAEBIES + AT 6.1 27 26 2.1 3.1
HRSEMURHES + FR + M) 5.2 26 25 21 3.0

XF- COM AL f B Y HE A Ut 12 [ oF PR TE 2
3) AR 2 5 Al 2, AT U R G0 KR LU Bl vy, S 2y DL dhy 1 XU

6 1 T AR I AN SR 5 5
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T SR )R AR R0 2 A 2 DAY 5 FH P D) FE 7 SR PR RO 5
5) MESMAEE T, AR R SR 0 R B A b, AT DR AT, AR SCOR I S SR
T 2.3 J/INm?,
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Table 2. Electrolyser uncontinuous senario with power output between 25% and 100%
5 2. BRFETE 25%~100% [B) N ELUR BIEIT

LA T2 MW 10 10 10
RGESH RGN UKW 4600 4600 4600
FRAHE RGETTKW 350 350 350
R 5,229,554 5,229,554 5,229,554
A% ITINm? 15 2 26
lig e =it AR 2,614,777 2,614,777 2,614,777
AR TEINm? 0.45 0.45 0.45
A TE/Nm® 0.5 0.5 0.5
YR T 230 230 230
BARSE
I HLA 4% TG /kWh 0.52 0.52 0.52
S L (RIRR L )kWh 26,147,770.53 26,147,770.53 26,147,770.53
P Hh ) 20.86% 20.86% 20.86%
87k Ve
B A L /NI 2 H 277.30 277.30 277.30
ETHAEHLIM kWh 0 0 0
St (ER) Aot 784.43 1045.91 1359.68
Sl (ER + B AT 902.10 1163.58 1477.35
mrSaE (ER + FMIE) T 1045.91 1307.39 1621.16
ENEE=il e FalE (ER + AR+ AN AT 1163.58 1425.05 1738.83
e B B EAEERRATI T 4600 4600 4600
€ - B E S AR RATI T 4950 4950 4950
I 7€ 557 B AR 230 230 230
FAS EUH(EA) 7.88 5.36 3.87
A ESOHES + #A) 7.02 5.06 3.78
ZNEESEle ]
FASEMUHE S + *h) 5.36 4.06 3.14
FAESHES + &5 + M) 5.06 3.95 3.13
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TR, ot K37 BBl 70 #7 75 2225 DL BT LR R SR I R AR AR AL

AR REIE P AR RIS A2 AR, iR AR, Pz P S i 2 A R it %2 oo
R RS AL T AT B U0 A ZOR BB, (HR AR ZR AN R, AR R T =S
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T RN AT T AR KR S AT IR R A e, X SR K AR TERE T FE[9] [10], AR
RURBIh A e R, UL BN — € MR R B 5 A e T S PR PR REAN

1T R AP o) S PR R R LR R ) SRR, DR LI R S D LA P R T BRI LA BOR 2 1
IR ORBE . ) SR AR R BOR R A A AR . PEM R AR RE R e U AR A R . b =
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e, [ R A R AR T AR RO . AR v IR B ) AR ROR AN R, (B R AR ) S R R AR
%, FLfil EUSAS I A 5 AT BEVR I SRAA 2, R HI S BT ISR, EARBATKRFEOEM
BN
4. 1Tk B

2R A R Tk ZR DR O T, KR 2 B, S R SR R A T
SIEBOMN, TSR A P R AN ROR, AR RERE, TR EEE RN TIERE, AR, R
BT KA IR Ao S TR P EE Tl SR R A SR SR AT B2, U G T A i
RETTT LA L) 50%HIHE,  IB/b2) 60011 — A ALBAEIL, (RIS AT LABsRb &) 5 )25 70 B BN CO AR i 46 #%
W RBALRE RN TTEEMN TR, rTUHRERGRRCR . BARRELSAS, RN SSELR RS
WAL oAb, maAlEARNT R G- AE, i Tk CE Sk RIS, Ai) . &
Ao RSP T, XTI A AR K 1 R R BB R 4, A9 —AURTREIRI A, XURE I
XA ORI+ R .
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