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Self-adaptive control strategy of wind-hydrogen coupling system considering
hydrogen storage pressure
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Abstract: To address the frequency fluctuations and exceeding limits caused by load changes when wind
hydrogen coupling system is connected to the weak current grid, a grid type virtual synchronous generator (VSG)
moment of inertia self-adaptive control strategy based on dynamic feedback of hydrogen storage system pressure
is proposed. Firstly, a physical simulation model of the grid type wind hydrogen coupling system is established,
the closed-loop transfer function of active power is derived, and the influence of rotational inertia and damping
coefficient on the power frequency oscillation characteristics of the system is analyzed. Then, considering the
dynamic changes in pressure of the hydrogen storage system, the moment of inertia calculation is optimized in
real time to ensure stable operation of the wind hydrogen coupling system under grid frequency fluctuations and
load active power fluctuations. Finally, the strategy is validated using MATLAB/SIMULINK platform. The results
show that, using the grid type self-adaptive method can accelerate the frequency recovery of the system,
significantly improve the dynamic response ability of the system, and achieve stable operation of the wind
hydrogen coupling system.

Key words: wind-hydrogen coupling system; grid-forming VSG; self-adaptive control; moment of inertia

Y B B H3: 2024-03-14

£ & I B: HXAKRFELTE (52367022, 51967016) ; K5 EAK AT B AEATE (2023YFHHO07?) : W5 AR RHLAI
SHTEAORE LARE “HB5HIM 7 T H (20231BGS0013) 5 A X ELJR s A AR 95 90T H (JY20220094, JY20230066, ZTY2023034)

Supported by: National Natural Science Foundation of China (52367022, 51967016); Key Research and Development and Achievement
Transformation Project of Inner Mongolia Autonomous Region (2023YFHHO0O077); Inner Mongolia Autonomous Region Science and
Technology Innovation Major Demonstration Project “Unveiling the Leader” Project (2023JBGS0013); Fundamental Scientific Research
Funds for Colleges and Universities Directly Under the Autonomous Region (JY20220094, JY20230066, ZTY2023034)

E—EEEI: R (1998), P, BILBIAA, EEHFAI A RGER FFFE (T 5950, 22h1723444989@163.com.

BIEEERN: 2k (1904), B, W-Lorscd, EEFIT [ AR AR L JF, batefulai558@126.com.



% 8 W

FRYESS S5 58 fif S 5 K RV 15 2R G 19X 2R 3k o 4 ) S g 69

R “BokiE. BT BAREEE, 2EE
il R TR YR L R IR 1) R A SR E R . DAKRH
A XAy B AT AR BRIR K L E N ORI D (1) ) Fe
AR, K. KPHAER LB S8 RIS 2 P 8
s e LARGEE N 3 18T e R R Bkl 32 2wk 7t
HATEM, BEHEHE SN, SRR
PR [ B Bl A W e U K FE R G R B N FLM,
Wi ) R b A G E e, X
FREJLVTFRAREMNEE, tAS5 MR
Y, IR AR E M AT i AR AR T i &
A2,

fith BEAE L 3E ] T A= BR IR R BB H: I A B AR
FB kB FiE EAL, Hh AR DR A
i~ OB AE SR R A T A
KBk 22 1) ] 50K AR A RE Y TS R R R K
RGGES, FIHEMEERGARIR TR HFE R
Y955 FL I (1) U SEL A i

TR AR [F] 25 IR H AL 3 e A 7 s S B
RO IR R ] AEEH N, XML E S
RGMR M. UARGZBT, KEHLA
TCIENR N R GANZ AL, ToiEN RGP S
FRRNSH KRG HRRHEA, Exfrbm i, E W s
AT VIR, LRI K AL Cvirtual
synchronous generator, VSG) ##2H, VSG HiAR &
TE AL g0 N 2 2 ) 5 5 Al 50N R 2B kL
(synchronous generator, SG) £ 7 FE, (i JFRiis
BIRREE B SG BARHE, 5 KRG, HE,
PO S -,

MR G H I ZRAPETIN, VSG AT R FH R
sEAFHJER/N B S8R s, PR R Gk e
BATRE U, T S RO B R IR () 52, $2
I R ABOAME 71, 1T RGBSR 11
FasEtk, MRCEEMIE VSG (R VR & N A 30
Hg] NI ZR R %, BH e #2015 i 5] N s Fi g
S IEHIIAAT, X VSG R M. FH
Je AT BiE AR, Al 7 IR A A A
DR A B 2 . skAE 5. E404 . Tkai 50214
I8 AT ) R AR LIS B SRR AT T A,
ek TR AR E R BE R A T AR EAREERSE X
WED K BN SE EEN A, I T R ) 5
%, AT RIAEE KBNS, i 7 R .
MR SRS\ DR S DAL 2 ANT7 T e X A
VSG il Mg HEAT 1 VRS AT, IR HMA T UDE 4%

http://rlfd.cbpt.cnki.net

W, [E13 RGBSR A B B, KAE
IR S TVRI FH %% sl 160 o 1 3 SR A o A T o) e f 4R
Vi BUSBUFANHISOR, HR2 T 240
R AES

fERE RGN, N VSG [T i FE At Ak
M. RSN T B R R HURAS (state
of charge, SOC) ZJH [ VSG =il iR, MAkREZ
& [ SOC HfH bxf g #OVEL 1 i) B k47 1T FR 1), (H
SR A EMERE SOC 7R fb X} RE AR M BUA (152
M, Wang %5 ANOVR|F & aith 5 M4 23 - P40 0 2R
BB, 1EH% ATV O¢ R B HA X B E S %
BEATREE, (AR A S VSG SHEh4i& .
R ERE TR IOR G R RS, R — s
FmE, SRS R RGBT RS, FEHfERE
SOC HINEHMBE HiE A, ARG FR,
FEiE RE SOC. i R MESFERURE tH—Fh % fE i R 78 i
FL R R FRD R ADLIER 1 s ) S, d S T ik it 7 il
TEOLI I, (R 276 7% FE A Z A i B SOC 1A%
b, SR A5 AT R ) 2 (1) Bl 7 e S ARV AS
HAR . TR T RE RGN IEIER,
HAEH T IR Bt e R S SR = T
A SCHR R AL SRR VSG #51], AR I
SEIL S IR [FD, I R R R AR A K
REfR T IZ T WEETTIRZ /A Tiidb. ARALSE iz
HUIX, DRI R H, S0 B 6 4 P e B AR R B
W2k, FERELBREPIIINEN, FHECEM
[ e g e e AR, A AL VSG idid T 245 il
SIS A UL R X PR () 2, R BT ) 7 555 R TR AT R
), X5 SCIERE Sy, HIFM ., BN RTiEeT.

AR SCARPERI B VSG AR K gzl IR B, 7
SR NSRS R = B NE ok I 7 L AN = S A
588 S Tt ZR B, E I A S A R PELJE I 1 3 L TR
58 R GRS IR BaE NERE 2R 5t
RATZE MBS RS Hp, HlE. A RR
B E WG BRN TN Z R AT A 2 H
e S £ 47 RO BR AT 22, H S5 ik Be R RIARIR],
HEBSMNE IR, BEAMNNEREG RAE
A, ANANELZE IR I Al R (1) 38 0 R R R A
(0] B, 3075 7% B 30 2 AR D) I AR S i)
BE 5 EAME SRAT D Z I 7 RN B AR Se ) 1]
o e, @I ESLIR IR T BT SENE 1 AT
PRI R o




70

YA A

2024 4

1 REFAE RS ER RS = R
L1 AR RSB R E 1M

F R R £ S HLONAS T FUAs
5. WEURARHE . T TACH IR R . A

AR BRI AR A 1 R . AL A8
YU SR R B — LA XL AT PR A% G0 R B i g 5 1)
AR R AR AR VSG Fihil Hens; i d
5 BT AS BB A & T B B

HL

T
CF

o
Kt
H

LI

fit S

DRGNS b S e ]|

DC/DCDC/DC

17

||
.

(ILHT

B 1 MWERKSHEES R ERINRITH 50
Fig.1 Topology and control structure of the grid-based wind-hydrogen coupling system
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