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Research and validation of a control system for desalination of brackish water

adapted to photovoltaic peak and valley shifts
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Abstract; To address issues such as the mismatch between the peak — valley characteristics of photo-
voltaic power generation and the fixed operation mode of desalination process in a certain farm in Xin-
jlang, as well as low photovoltaic utilization rate, a photovoltaic — adaptive brackish water desalination
control system based on PLC + supervisory computer was designed. The system uses PLC as the control
core and incorporates a buffer water tank to achieve dual decoupling of process and energy. It combines
environmental parameters to construct a dynamic identification model for photovoltaic peak — valley and
formulates a refined linkage control strategy. By introducing algorithms such as Kalman filtering and vari-
able parameter PID control, it achieves precise identification of photovoltaic peak and valley. Experimen-
tal validation shows that the system’s response time for photovoltaic peak and valley identification is <
1 s, with an identification accuracy of =98.5% . The control precision of process parameters reaches a
liquid level of +0.04 m, flow rate of +0.09 m’/h, and pressure of +0.015 MPa, while the utilization
rate of photovoltaic energy is improved to 85.6% . This system can provide continuous and stable water
supply for 24 hours, offering an intelligent control solution for water treatment projects powered entirely by
photovoltaic energy in the remote areas of Northwest China.
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FH CPUTE 1 s N AP, [RIAF IR PLC 5 4% 4
IR 42 , B PR R A% e 5 M ol DA K )
PROFIBUS - DP 4G/5G (A& HH 3  im 5% Kk
W X 1 55 U VI L s 763 . B SR i
F IR N Z e B e R R, B UE S PLC 154 A IT
Kot o

PRI S PLC #6127 . B AL I 45 4K
P GEFRE AR, TR MRS TR S The
Puat7i# % i1k PID 250 5 045 B (H 8 1E R 2L,
PROGAR WA U] 5 B 2l 428 i K5 o 5 I3 (57 L&
THECHE s ALl SE O E R DR
PRIV I [F) 25 S s ik Web i 55 APP (1
AR GBSO E R TR, Wk (E
Jng S AR B A R
4.2 RBITRIEER

SR WA PR A B2 D7 T ) Al s B AR
SR W R GBI IR 5 N THEXT L, 45
7RG AR A 25 R v 7 Bf TR] < 1 s, RO A 238 =
98.5% ;7F 42 Cimil VA E Mo TOUT , 3151
HERRZRATYIE 97% VAL, A8 BEAE 1EHLHI A 2508 fe
I AR TR A 22 , PR BT U A ) ) o A
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SR EE RO o
ARG G oK AR RO R R TR
JIETRGRE , 5 RN 3 FoR , BT SR iR 2 1
T BEHE bR, 7K 3 R EEEAE 12 ~ 18 pis/cem,
MU <0.5 NTU, il 2 CAE I POTIK AR Aifie ) 255K
T T TESBAIRGHETR
K3 IZSHIEHRERIESR

TE5% WITREE SEBRIENS B
S KA WAL/ m +0.05 +0.04
AL FE K/ (m® - h ') +0.1 +0.08
BB E/ (m’ - h™h) £0.1 +0.09
B RS 1 L R )/ MPa +0.02 +0.015

JEAR I 2 5 4 BB AR J7 T, 30 Kifis 47
], Z4G0 Rit AR A 2850 kWh, RIHTHAEHE AR
2340 kWh, H-Aob R B AL 2020 kWh, i BBt
320 kWh, SR Il FH #3585, 6% , i it 45 A 42
K AEREFE R R AR 92. 3% , 5 (8 I BE Al - 1 1
FEIIR <10 kW, &AL Ge 45 il 7 e 6 AR A 2R 48 T
18 NF 73 i A RETH AR AR 25% , RIEHE T 1Ok
REIEA IR

HESLBTRENE 30 KINAR S 24 h iELifa e
AT, AT RIEHLER R 0, Bt 77K & 5980 m’, H
PR 199.3 m’ 3B RE 200 m’/d; 7E 45 °C
il 3 RELLDAREW I T , RS EUR
FERRE , G2 KR A T i T Al 2s R4, K 4k
PEARSZREN 1 2 R S B S K 7K o

B2 W 5 AR A 5 T, A AU R I L
FEAE R 38 15 Hh B4 228 DLRRE , R L2 b
HEWR 2 100% , 3 BARENLHE T IEH  imfis i o)
REFRE , Web B 55 APP B4fg [FI 20 4EIR <3 s, i fi 2
B BRI A <1 s, SRS R AL )2 100%
b i B N R BN = 1L/ S 4L (AN IR = W N 4
b/ Y iy e e
4.3 EIRIIELIL

M7 30 RilisfrimiER M, REEROGIR
WP RIRE EE L T2 IR B DGR FIH%  E Lk
TR Ik 2 W i 1 S R B 4E T AR Ak 3|
s T HE bR, REUS RS MEIS OB Ml s v A
EOCREER 1 TOLFT K, AT 528 24 h 3% 20 2 e it
K, B RAECARBEIEIH 2 , 5 2 S PRis 1 Ta oK o

5 Zit5RE

5.1 #ig
B 88 A e IR A UK IR S B 24 h

BLE TR R, BT PLC + AL BRI I
RIS IR i R GE , 38 2 WA e AL S B 4
AR YA BT 5% O FE S, A RO TR S
P R G0 AR 3 e Pk 25 R 2RI L8 4 LA 55
[i]
FRYGER 53 A IR, 18 B 2% vh oK A S0
S REEOUURRE , 25 G T BT W I B A G IR 0
A 2 AR B AL, e 0 T T P (E AR
b AEARFE R B RS A AR Bl 47 ] SR W, fie ol T
HR BB SR T LTS R, 7
G396 v R VD T, o8 AR R & T B
71 PLC TUARHCE 3854 B TR et Bir A R B
PEEG =1P65, TAERLE - 25 ~60 C, Bt T
Yo PV RE Sy, AT e 4 6 AR Ak R H I8 Bh AR
AP LR R 2 U8 A8 S5k PID (B RRAE 122 T i
RO IR PLC #6187 . EALAL M 45 4 1
SIm A A, ST B R SR IE AR R
W L ASHOR A S R i 5 e s 4
AU HRRE Sy 5k, AT AR L0 R A 847 o
M7 I UEFR B, RGO GAR IR U w1
Bl <1 s MERIZE =98. 5% , T. 2 508 bk B ik
W £0.04 m JE S +0.015 MPa, YofkFl F %42 T+
% 85.6% , 52N 24 h i SRR E K, TR 2 B
1% 100% , e FEiz 4E DI RE AT 58 , 56 42 id e 95 (41 37
TR ZRGEIEME T 550 e 4 = S W
RS R B, S8 TR & i 5 3 JBKIR 1L T2
FAPAS YIS TC , A7 Y b ) 25 i oz b DX 4 S AR ARk F 7K A
PRI H PR 7RI TR R RR AR R, R A EEN
RN A E
5.2 Rt
A AN SR Ty T A5 i SEA AL | X
[z 3 AJ7 %t R AT 04k, 32 AR 3 e ik
SRR I AR s, 3T LSTM
PR, 456 T s PR 0 5 S il iR OREE =
B A HDEIRH J7 24 h TSR, $E AT AL IB 1T R
W, BT GARIE G835 i R A 5 3 5 4R LA 7Y
T (MPC) Bk, B AL 5 PID 454, 25 &
JEIER 1254k TS E AR ifiBE SOC RS, 58
ML Bhrefes i, 3 T T2 45 kS -5 6e U6 A
RO X IR B RE 4B 5 , L PR e A 3 2 100 H
S s U B IS W A2 4R R IR AL IR B, R AR
IBYERAS AR THBAERCE , S PH A s b X OB IR AR
IKALE TR RIELAL R RefL & R SR A S0 4%
(T#%31 R)



2026 4F55 4 )

TS Al e +31-

K6 GD32HTST Mliks

®1 HEMEHREIL

STM32F411 GD32H757
J& H FPU/ ps 1280 530
AJEH FPU/ us 1344 640

M 1 A LLE M, TS FPU J5,GD32H757
fRFERE L B B> T 29 17% , b STM32F411
BT Y59% o A5 R FRW], GD32HT [ sy 45 F1 AL
KGR FPU A (8 Tt 1 B A8 I S0 i o B e
BB R R = 2 1 kHz D |

4 Hig
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