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Design and Application of Multi-Valve Interlocked Control System Based on PLC+HMI
Zhang Da
Wenzhou Luobai Automation Co., Ltd., Wenzhou, Zhejiang 325000

[ Abstract ] Multi-valve interlocked control serves as the core process management solution in petrochemical and industrial sectors,

where control precision directly impacts production efficiency and process safety. The PLC+HMI-based control scheme

has become the mainstream technical approach due to its robust logic control capabilities and user-friendly

human-machine interaction. Leveraging electromechanical control technologies, this study focuses on theoretical

analysis and logical reasoning to develop a PLC+HMI-based multi-valve interlocked control system. We systematically

examine system architecture, operational principles, key technical implementations, and software-hardware coordination

mechanisms, with performance validation through case studies. Research findings demonstrate that the system achieves

precise control, real-time condition monitoring, and fault prediction capabilities while enhancing operational efficiency,

reducing costs, and improving system stability and reliability. This study provides theoretical foundations for system

engineering design and upgrades, while offering innovative insights for similar system development projects.

[ Key words ] PLC; HMI; multi-valve; interlock control; system design; industrial automation

—. 5%

TalbAr=rh, BRI D . R IR R e i
Wiy, HasArMIBESh oM ps T i st | RaE bk 524
o BT, ZBH0 THNR AR XTI sh s hil 2ok s
i [ By P S e 7 61 e W 9 € % o Bk
Bl . PR, LI B TR

Mg Tk Ashifb &, PLC HiTHtsR. wAERTE, HMI
SIS HOT AL B4, —EIRBETRAME S A 2
SEHZ I TR sh s i RS AL L R REAL ST L. H AT
F PLC+HMI B 14 H R E WA R, (HH R A T
e o

A TIT 2R — T al A o 2 B Bl , e XA 24
Y F2MNTUNAIM R G % 5, RIEATIHIZ O N8, 335
TR RGN H B O SR S (), A, ARSCEE A Tl
A S b SR, RT3 T PLC+HMI B9 £ B Tk
ShiEhl R G, AL AER S oRn, S EOLEH], 0IE R 5
PERE, AR T T Z M0 ROk sh i o 265 308

L. BB OB SHEOARIE

2.1 PLC AR DR

PLC B n] g2 sl a4 , 2 Tl 3Ry H A B ris B
PR T RS, oD TARREBERAE IR B, 24
NCRAE . REFFIAT . s T = B BHER B T, SRR alids
MR RRE WS, A RFERT B, PLC REMIFIZEIREME
ST ABUR TS, ZB B A SRS BT
T8 B, PLC PP TS WIRLT , RIEMAG S S5TILE
TR S5 RAF T WURF A S RIBB B, PLC
HGE I 25 R A R S5 T IR AT, e s HIAE R

PLC #5 I D RS PN 3% AR b ], G4 p Yo b B e
JC. TEAEAS . A/ TR | H RS S (A
g ab BLR ST TR A REAE s ARAR AR R S AR A
s WA ORI S A B AR CS RREE
&k, PLC Rl 4w SCB 22 6 1 T T sl kil o, e T4k
REJI5R, TENLES Tk IREE,

105



REiREn. Modern Science and Technology Research MR HZR £ 6% 5 1 81 2026 £

2.2 HMI ABLAE AR

HMI BP AN, & 7 He A 51 545 R Ge A% I
I, IRERE PR ESHITE 4 . Wb RS & RS S i s T
BT . SRR ETEARA L, HIMT S i A AR s
BARALEERE J158 . BRAEMERE O, PRI LB E R, X
FEZMEBIeER, Wik Je s hilis e,

HMI 5 PLC 8 338 (5 il e B3O, % Wl fs
Modbus %5, TARIE RGHAL S P hl TR kP, HMI TAER
OB RAE 5482 MR BdliRAERT, HMI BEH PLC 4L
WIS R $84 T &R, HAEAASES, HMI 44k
R ZE PLC BT, LA, HMI A $dEiC &M Bohhe,

2.3 Wl Bkl DAt

W1 1 shas il F AR AR Tk T 255K, St 2 il ]
FIPPELTAE, B0 T2 WA A R 2R . Bl hiliZ
WL T W E, B IET . RS0 es,
BT I P8l . SR I 5 S I 8 o B P IR Bt ] 2
Bl R e, B TS RS TS
BOR fal Sz SA, SEEBRL A S R IR 5 PRI gl 7 e PR 4 o
FIaE, R L4,

{6 I T Bh 4 RS - A e I s i Sk S A T AL
Bifr, PR A PID P SR AL 2 B TR E s A B, 4%
T IS E R AR A e Sy FER , RSHERSE R T 5380 i
ATHURG R TSI Bl B, o 07 B | (5K B R m]
SEME HHSE MBS ROR . H UL T THLR A S8l . F A
WEPATE, TAARYEIR T8 | T 050 H R il 7R 4 ik
AL, WO TR SR A2

=

=, JET PLC+HMI i 2RI TREh T R 5 00 1
it

3.1 R

FET PLC+HMI B2 BB 1B a6 RGR 4 24
H, N EBIF NI T)E . BOERZ . T2
FEREZ, K ZMbEE Mg NE SRS T | B
E{ER a1 91 o411 2 B I P S8 2 = I 2 N 7
HE, AT A S D6

AMUZZHJZLL HMT %L, SCBRE A R SRS H,
HIREESE. BRI TR iosREdE . IEShEE, #
ENGIAE RS HML Ui, N RIS . BsSE, ¥R
W RS IS O EEHZ L PLC A%, 2l HMI
BAMMSAE Y, WP HE AR, L4 B
112, FHRBRRSEIR S AMT, ST,

GPATIZ I PATHLR IR SR ik, B
PLC $5ABKS R TI0E, SATHLR 5 TR 2z, SRl
YUB B o (55 R AL RS AR H DG RE, RAEI
USHRRSES, TS5 % PLC, WAL, REXFHE
106

TR B L, P RS AS E flk

3.2 Bl

RO E R G PLC SRR RS, &
XoF S BRI T TSN, e R PLC, A 70 R4 1, SR YL,
BT TR RE 1

PLC P2 R R b A, 40k FAR | BEahfasihl
TRT . W TR . SR T RY . ERT T
Uk BEHC FH AR YR ; B shds il AR & = R 2
B, XS TR S SRS TR I R e, R
I PATISE B 5 BRAb 3 TR P AL PR R8s, 1%
% HMI,

3.3 AW R

HMI BHmsiefl, soh Bk . S80E . REER.
WO | B A A, AT AL, RS
T BRI 31, AT R RGUIRAS , RS AT IX A0 I IR
FHERAENBUPHE AR R G . 28005 5 A il i S
B, WIS . T AR, BREA R AR TG
M, BRI R PLC HIEHRERAS; WS ERR
R, ARG ATBOCESE, B SR Gl . R
A RN BT RN B T 21T S, RN E S, 3
R B T Faham il SRS A, TR SRR
S SRt R RGOSR, SRR [ S IR R,
PR B4, P A A B PTRfAR R SRR
Bm A A O S A R GG TR, In TS HE b
WA R AT, BT RISy, MR T AR
b5 R G058 AP S A

34 BPU TR SIS RERRL

B T2 TSR P THLR R 5 IR SR HGE e, e
AT AR A ORI, o R B L IR L AR AR,
FURSHERE I T s SR ShASEE £ I IREK sl , 20 PLC
GHIRSIPATEY, AR TR W S P TRR LE
Bz, BOOE TR E, ST IO E AR (55 R
ZARTUEEASUNE TAE, WG Rk i i, g
SRR BRI A IR, R AL R A AR 1
P E RGN T T e S A aR & o REEE S 25 A
PLC, {5 54 E NG 2 b r B T4

. ZEeEhilms Skl

4.1 ZEIRI ST L1

FEXTE A Tl 5, Bt IR syt dems, ot
SN N € T €Ay WS W E By VAP E 8

] PP I 3l SRS SR 23 B P4 sl 0% K R 1) s B
Befh Ay, BCEATHA E S8 SR 2 s, IF AR ML
TR TG RE o SR FIRZ SR AT it . 155 T 22800
P F bR, ] PID SE AT TS0 AF 5 425000 2 B (T
PLC TR 7 B IR S I 1] [R5 S R, IR AR R Ak



ACADEMIC
e

Modern Science and Technology Research MR HZR £ 6% 5 1 81 2026 £

PRI R A SR, BIARAS S T R bl . SRRk ok
MR = AL BRI - SR B AR 5 — e o 2 Sy
IR BB R X 5 e B R AR, fie A
WD T, R 2B S A ThRE, SR nT )4k
BRSSO HZE, BREARIETT,

4.2 PLC fihlfyseil

PLC 27 R IR I S T e s TR A g 7 =X, wi
THEZEEAN, J5& M TEMRIETI, g
FRBHEI, A0 B sh i T REE, B4 =R il B .
AP Sl ik s i SRR S s AR s AL PID B
ey WIS ARG 5 SR I A B o B A BT
REHL G TR SR 5 Wy B G 48 SRR i2 T 2 e B Wl 5
R, ARSI IS . RENE NS AWk,
SR AZhE N, Bk,

4.3 HMI £k gt ozl

HMI T2 A AT &, SR ] AR5 A
JCE, HARGRESIE 2, B (S i E A IR,
W BEPRVL AL PLC A AE MO FEE S8, @ ke i
P BRI AR B G HMT FLfi S PLC 2774, SCBUBos et
ZEH.; VEERFESEI S A B AR R A i 2l sk, sCHE
BB IA I e SRR eG4 s O fuh R
AR Kb B A 5 I TS PG RR 5 B A B AR X R A HE
HATR AL S HNWT, SCRF TR R 5 50 T R 2t
SRR, P LA A R 558 B4, iR e e
BEE

1. BRRBISH 5 RGN RGeS

5.1 PRI TS REACE

TEICHE ATl Ak T2 8 A % 45 B R G0 A I 28001, i
FROLEEH] 20 BRI T AR, SCEURh . AL TR
R e 5 THLATT, ZOR A Z I Bl 5 TRg,
ERCES TAL IS, FFA RIS T PLC+HMI
14 22 1 1 115K Bl i) 2R 001 5 SRR i 5 ik

RYMEPFRCE . PLC erp o] B i il o, T i A
ZAME S I BT TS s HMI 2 10.4 3ot Toll fildbe
Jit 5 PA THILAL) T w2 R P Bh AR T 88 5 AR IR PR R R T 455
L A5 4 B S p AL AR R R 5

AR PLC BRI IR AR, ST 1 5h

P

P, BRI OGS HMI A SRR B sc B b, Si il %
FHIIBE ; 3815 PML%E Modbus RTU BMYL, SEBURR 2 SO (54 .
RGPS T8/ A SRR U g, (TS
4igr,

5.2 RGMHAHEN BT

S INE T S LS THERE , Z R G L T A B
RN HIRBE R, 32T T A SR SRt
RS RE b, S ARSI S ML S RS eSS ], R 2ETE i
T, AL IR T 40% LA | b A BR 2% S5 2808

IBATRE DT, PLC HUTIRBET R, RGHEL LG
IBATRGE , BRSNS A B P i D RE T R b B LB
ST RS A TN T RE G 1 AR LA L

BARMEEENE L, HMI aT gL S e AR e, AR
TABUEA 60%LL L, SR BACRET: 50%, it
SR AR A PR A S

PN ST, R GRS HAC A SR b
W, AT RGN, PR B, SRR T

ORI RGR A& RAFERE, BRI R 2 Tl SR,
A2 T RN A
AR 17

ASCRETHLRBOHRIE SR, Be T SHER, &
T PLC+HMI 92 I I TR Sh b 2R G, T SE i
&, BEEROIKAERRE, W SBat - Rt - &
PFSEEE - SRESRIE" BORIRR, 1FIEE: %% H I oK%
HMEGEREA R dlid PLC A4S HMI ATifese s,
B2 TEr RSN, T RS A SR R R
FARERAL T RETESR , 44 J2 I e) SRR il 415 Al A b 3 5
oAl i A8k sh sl sk 2 5 Z ik sl 77X, L PID
SR AR BRI Afp R A% o IRV RS, S RCAZ 2% T PLC A58
Befb g5 HMI Ehil it R ol didn 5 5 484F, i@
T FCRE P DI ) S BORS TR o 8 150 2 T AR G 4 A 3
s TR FARVERERE, BRMRA T A, $RTHA etk
Hatk, ATz AT R TR T
FARMEINE SR RS A5G Tl I SR 502
4, RN TR e RS, WFeiom TOLERCHE, 58
PTG AR RE ST, HEshEOR s | R Refe i, T
B Tl A ST 2

(1530, i, J Rl LT HML A PLC 125 E iR R GBI R LR 2224 ( ARBRARR ) 2019, (6) .
214K, Tolk. A shibds sl 4k b PLC B0 B & 0] i i 52 2017, (23) .

(3 EEFI. [ s il i 14 i BE 5 T & O s B O BT S5 )] 26 A il iR 2016, (2) .

[(412 4. A Sl ] A4 BS IET 0] 9 E R 2021, (16) .

5175, 4fEz, BT, 56T PLC RIS B S T T ) R eI A e T A 312013, (3) .

107



