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Research on the Advanced Energy-Saving Performance of the Process for a Green
Power-to-Hydrogen and Flexible Ammonia Synthesis Demonstration Project
Wang Dongming
Xinjiang Electric Power Design Institute, Urumqji, Xinjiang 830000, China
Abstract: A 20,000 t/a green power-to-hydrogen and flexible ammonia synthesis demonstration project is selected
as the analysis case, and an energy-saving engineering analysis is carried out around the complete process of alkaline
water electrolysis hydrogen production, PSA-based nitrogen generation, and modular skid-mounted ammonia
synthesis. Considering the scale effect constraints commonly found in small-scale chemical plants, this paper reviews
energy-saving implementation paths from the perspectives of unit process configuration, heat and mass integration,
coordinated control under variable operating conditions, and the application of domestically produced equipment. The
engineering analysis results show that, relying on the coordinated effect of multiple process technologies, the synthesis
loop of this project has wide-load operation capability, with a net ammonia content of no less than 18%. The fresh
gas consumption per ton of ammonia is at a relatively good level among similar domestic demonstration projects,

providing case reference for distributed green ammonia process selection and energy efficiency diagnosis.

Keywords: green power-to-hydrogen; flexible ammonia synthesis; alkaline water electrolysis; energy efficiency diagnosis

REVPAS I CRESCER A, WPRTET H e T2 RIT
LT, SRR R G RE R RSB R R, r T
SRR NI, [RIINHR IHZ I AR 13 4
gt NIRRT R G E LR R0 ReRiE &
SRUE AT S SR

315

[ A BB T AR RFEEERE 5F, RITXOE %
PRERE, CRBOVHEATT ARG S E A
RERAR I AT EAR T 1. G JFURF R R & i
e E MG BUS B RERCR L, (HEE R &

G RCARAS TOLEAT, o oA 208 eV 1 70 1 3h 1 REMESRIETIZRASEEFELTE
FHIE, JERCRE /A AE T AR . MR R AL S 2 0 1L1MEHE AT Z5XBETRR

FIEBEE RE, Wa 2 RN T, Hhiae
Tty AR T O T WA T i 5 1) U7 5 38 A
RERCRIUAS LU, 45 TR U5 SR BL T R DL S R o

A AT B E RS ARG HigH . Bk

ARVETH WA R 2 T t/a RMES A, 5%
BT At s, Bk f K i S e
PSA A2 i W Bl R Ie . B 5 iR S e 3L )
R T A RIRE T e TUH B ROE R

LIS ITRERT I, B3 CavE iz AT FR eI e ,
SR LA B TT T RES Wi 2 SEAIE 70 W R STHR T 28 D
Mo PPHRMRERE NGB RN, ARER S it
T AE TOLHITEAR, #82> 0f N (S bR is AT R BL A
re L2 M EEVEFIRIE . A ST AE /et Be Ty

BB RHE E R AT, B A IR B T SE B R (X
(B Gt T . A T EIBAT S5 Bk s B e
ZUAR 6000 Nm?/h, PSA #il %25 B 7= i 2400 Nm*/h,
TZRGHIGA FIERRERER NS 1 1,
A R B AR TR S 4EFE 12 ~ 14. 5MPaG, 7= HIRA

13



2026 E£1%E £5H]

BHEZERRENE

PSR = 99. 5%,

LY B /K H i ) & B2 R 35 2 4y i ALK PEM.
SOEC =4k Hi Rk . o SOEC HiAR I 5 B fE 5036 =
WK B, PEM HLFRE A SRR I H, (R AREAL 7
RN S E ARG . ATHEHBEARRA. 2
PEF NPT IR HL K I T2, MR A R &
o8 20% ~ 30% FIESEAL KT, RS TARIR R
PEHIAE 85£5°C, Ay i X [A) 7 25 25% ~ 110% 1%
TG . HLARHIE RS AR A BRIE IR T
RY . AEPEGE A TT. B KNS BT, A
TG AR BRIt BB IE A [B] #% — 7 TH o 7
il S SR AR L, 5 — T TR 55 R AR A7 B8 1k 22 4
WG, M T EUE kP H AR T H I AE, FfR
R E SIS S NI LT, TERNRFIRAS
B .

il 0 & e 3k FH B 43 1 0 R I (PSAY T,
%% BAE FA R 2400Nm® /h, A DK % E 1. 8MPa.
BT ZRI RS USSR - A
BAMEAEAT = HTT . RIS TR BT
PEORRM R, IR BARER M ER. KRS =
EAREE AR 53, BT 2% A 5 PR B 7 ot B 2
VR R TR B 6 2 B U1 T AR, PRBR R E SRR e ™
H, BT ZHBETRE R, DL PR &
BARREFEAKT

ARE IR L) iR, g
NIERVSIR ARG BA RN &8 AR
BRI ORI . B IAPR AR L 2RI E
BEAEBIENEEN M —RE AW E RS, AHX
7R TP A 3 I R R 7 HE R 28R S A R
SN G T ARG LKA A HE -8 CRA TS AL HE,
SR AR, MRS E RN, N, BES
5 BOAIE R R 4B BB 16 2] 6 s P9 35 G st s <k
Vel e, FCSARYIR R SR R A s B
A RGURIH A2 B A IS P TAE, PAKITAS
WA RIS, R T T A SRR E.

1.2 /MR R FE B BEFELR

SPLGE TR R A R E A 2, 2 7 t/afl
R 1K) /I AR 5 e 2 2 S BB D B 1 R Y )
e — T %S RN A EE R A K, A FERE
Z BTt B BUR LR AE DLYERR 5 B A Is 1T %A,
RAMERFE B T A— RN FEHH
RPN &, TEARR AR T Tl AT i 248
RORSWIE RBE, WM I FE, HA M E

14

PR R [ B REFE o b B s RE IR B 60%, B 1M HY I
REFEMBIEEIL S

R R HLAS B 5 BE ML 5 0 s AR, PR A
AR TCRATANE TR, 255 51 KA R e % 2 BURC LE
B BHEASAWR R, BURIKZEEEES R
HE. tEGE AR TR A RRERE A%
PEFF R, B/ R FBE 7 A 38 8 10 1 S A e
—H T ZRCE . AR AR, e E S
FREHE R, RS BT dRRE, R R
GEARER. TGS B IRBI IR & AT H ,
Biisi o LOLREFESRRR 2 4b, B THLAPE R RIRERCE
W, JB T T B U A A EE SR a5
TERER A VTS BRll 25 2 Fpa] UK I, S/ [F) 28R 5T
EAEA e TR R, b X35 far 2614 B
A RGIETEH, 45 5 i B B B R e 0Pl &5
IR . KOG A5 ] PUR T, S 84T
BOs RSB, ARG HFE, B INRIR %
TSR, MR B e T IS T AR, X
& A ek LRE X B F AL Guk T30 H 2 E 5

2 RSB E T2 e H OB

21FEHEETTERIZHESR

g LA ) S B G SR B A7 R R R
fifd, TR 35 Sl EL AR P AR R, S AR R
T IR BEREFE, RARR ZE AL, PR L/ =
JE, CLHSZH BRI . A NEATERE .
BRERAKREHERNG RGE, Retb 4 RN A T &7
DX I, 8 LA 25 40 5| R 1) P AR Sk R R ek i) . [
PEAK ALK FL SR AT S 25% ~ 110% [X J&) P ) B8 AL fif
VT, BEUEPREASE IR ABMLITEHI AL ), WA
e 1A IRASE A At T LA D 152 2% T 48 SR 1 Rl e R 5
REFESR R . 2 T r MR AR B R A, 2 B A
AT Ay 25%, 00 22 57 T BAK 58 Ja o A B [l 5% 11 52
PR BE 1T LA Ak

PSA 1) G 5L oA B i 2 AR AL B T BB A 2R
KA Gy, SRR T 0 W R 7 AR, E IR
i 7510455 PR 30, AR AR B P 710 0 2 B 46 ok 1) A ¥
Feo XUESWLHT - BALZ BB HR, RESiLES™
HEIREE & R e R R, SR B AR R
RIS, BETT IR B VA T 200 SR 1) v BEAE AR
TR E T AT RMETEE T, o) & oo ke
I 7E A BEYE

22 RS TERAREESRERNE

L5 S B AR B Z T, 0 i P BRI Bk A Ak



BHEEERRENE

20264 E£14%E E£5H]

FERL AR R T i — R E A& & R LR
BN BRI ATIRAS, S BER N, iR E R
R ZE, SRR SR, SR EAHE = 18%,
PRI AT R PR R, ISR Sk B AR S R
HHEAKFE

e R T A H X O REFB: & s
H AL B iR 2R E R R R A e b s 2
R ZEERASREILTERIN, SHTAEFERVSE K
T BUHAA G T RECE I T ik, R4E A RklE
PEEEAAR R B, DRI AR N H T R BRI -8°C
KRB TR LY, HBERIC AL, B R
AR TARHEFE, mAEiE B BRI E. X
e AR 28 53 1 TR A AeE LR FE RO, Ak T 43 47 A
AR N IE AT LR B SERE A FTUSCRE 77, GRfA /N AR 2
BB R RERL T W

BT 7N 2R B R R A KX — i s, T H BiE
B s e s, ST B AR AR & (1 B A B
715 JERVR L IR SRR — I — &4 5 LA,
TR THISEAT R R, 4ERE G 8 0 B AP,
TN R R BATTE R B, “HRK” R, 58 O 2K
AR T IR RERCRMEE

2.3 AR, WEIEW R E RV TIEE
He%s

R 26 77 FE At i e Rl B A5 0 ] RS B L 4
R, R, T 5E RO 2 S RIS R I
3, WO mEEEERIIEE TR, ik EEX
B, BARBATERAE . T Piald #E B AR Ty
RHIREFERI L .

B An A & 58 A [B] R OGBS AU ST R 4R,
G FEE R . e AARIREE . R ESE RS U b
T A B RIS, RAREINS G,
BB TS, FasE A RIS D /N B H . 3R
PEPFEA R R R3S B T DLERR AR 7218 4T, HREE LR
file KOGHR BN 7 RS A NI, B RSB0 FE,
SR T R REIZAT, X R AT E X L%
Gl A RS B R A .

7L Ll T B S L G I P S W A 1 B
(g2 7Y, Wl 0T i< FER 1) 22 2650 ~ 2670Nm”/t,
IR B E P[RR H SR g NG R B
ZAB bR K 2 4T 2800 ~ 3000Nm’/t [X ], HkH5FE
SRR R AT AR AR, R I8 sk S PR AE
V)2 B AR A 7= ) S5 7 b R L ) PR 5 SRR N . T H
KAE WA E GC G MBS T2, EHENE

k

FIHRBIZIH, FR & e, Wb it
RPN K, B BT B I MO A -

3TEEANRIENARE

31 TEHREE

AU SRR T AR T R R TR, R
ISR B AR KA A T 2 R B . R LAk
T R L, AT BRI VB AG, S0 ATX )
Wk, T ROG IR T A EEERACR, e
SN B R 22 TR 2 B .
PEM A 5 BRI R BE AR RE L, ALK T2 L
NSRRI, Z T 25% ST G, FALR
ML 30 5, ERRE T T PEM BA %, B AKE,
HAERBLE LG . BRI TR S
FHARYF, 5 A5 AR N B R R
BRI R, .

3.2 BAB RS TIRIGHEN

VAT ZAEE WS AT R T P A 1 1
25% Bl SRR, MOGARAG M R B, RS
SR A, TSR T SR LT B 1L
R NI 6 R VK TR, T A s
AP SRR % B K TR, a0
BEALA) TRALALEO TS 75 Gt KB, B B
KRR TR B R A AR
BRI, I LR TR R, T
S R RS TS R

G et PR TR O o 15V 0 SR T A
R, AP FERG - A RETH S TREEm
BHTIL. AP IRGRET E A BT A 1 5
LI N T, 55 7 48 A R SOST  EE
f, (R SEE R R RO &, (KR
SR AR R RE R R . T
O A KT RITEE TR, P 2 T 61
A5 L 7 DL A M RO s B RFAE, T
REVRA. YR L TR I, ASREOLOLH Rl 51
TURARER, TRH G A TR A T LA AR
AV R R . SR T A,
SO T 2 ST R SR B R RO
TESHCFE R EERSIE, UL R TR
AN REREROKT

443

SEILRS 2 77 t/a SIS - bk A R
WS T IFIE R HT AT DL B, AR T AL
R RAL T . R B PR AR

15



2026 E£1%E £5H]

BHEZERRENE

ZMRERAERE, Gty — e R /MR B
JRUBE OS5 R (P BE R, T H WL AR A b T
P [A) 7Yl TR /KT o
Z L2 B AN, TR R EAME, EAFEER M
G, WSS TR, BRI E R LA R St
M, BN RALEEIBITRRAUERLR . 580
T BARIEE 2K JE AT Se i, etk ab e
BROBOHETBL, SRR TR HE RIS
[ &3k ]
(M E, Mk, TR, F.ELNLESDN
GZALZRIEFUHURE T L EEKEHK
A ,2025,31(3): 128-137.
(2] R, TR, #HEE , . FHEAEREAARTH
RBREZL [J]. ARMI ,2025,45(5): 100-105.

16

[3] Xl , A&, Kk, F. FRREHIE
AR B AR ], TRB¥5#
A ,2025,57(5):101-113.

(4] Fhar, #BK, KEH, . ETRELEAWE
AHREFETEFHERELITMH [J]. #E
B AL A4, 2025, 45 (7) : 2567-2579

(6] 8, AR, #8rE. RA-%A L7
B sREEMN M Smm [J]. 7T H 4
VR 2024, 42 (4) : 433-439.

B E /- TABH (1987.01—) , B, Wik, #E

ERBRDETA, KABFEL, BHREA: B R4%

AR, WWETFFR, AR RFRLRE

B, R

W
4|
i



