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Design of Feedwater Control System for Small Once-through
Boiler based on TIA Portal Software

LIU Jia, LI Yang, YOU Jian-hua
(NO. 703 Research Institute of CSSC, Harbin, China, Post Code: 150078 )

Abstract: In order to ensure the stable operation of small once through boiler, depending on a certain
experimental project, the control system of a high parameter small gas-fired once-through boiler was de-
signed. This system took TIA portal software as the control platform, by analyzing the relationship be-
tween boiler water supply and boiler midpoint temperature, established a control model for the feed water
flow to the midpoint temperature of the boiler. Simulink simulation software was used for auxiliary design
and finally put into application practice. The results show that the effectiveness and reliability of this con-
trol system meet the design requirements of small high parameter once-through boilers with load of 6 t/h,
pressure of 5 MPa and temperature of 400 “C , and it has the value of reference and promotion in similar
once-through boiler systems.
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Fig. | Hardware network diagram of small

once-through boiler control system
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Fig.2 Flow chart of steam water system of small

once-through boiler

1.3 ARG

27K /N B A AR P R R G B AR O
i e D SRS NN ¥ T DA YN E4T Y & 4K o)
B o RIE R M8 K AR defitle
YRR K LU DAFEE Sl PR A T 7 v J) 2 ek B 1 R B, S
PR¥E I A b YRR AR e TR T BE 1 WD SR AL T
BEDT VA R SR A O A P R, — Rl 4K
TEEEARAS R BB, 5 — R R AR R R R AN
ARV T LK R R LA K R FE T
2L G B FRZ AR R IR RS R
A VAR B 205 7K 4 S VAT 174 S 3R ] A
L S R FH IR YT 25 K O ke SE LA OK LE Y
Pl

AR RGE T KR Tt e
IR R A U S PR R A A TR R I
RS , S T RE Y T, W 2R — A
PV Fit DR 1T M o IR 7K L 2 A 400, SfE R 4R
R R s T S EE TS . AR ISR
R FRIREAE A SR AT A K L Y 2 ik
RSP IR RR g B 1T, R, # I R gk
] VIR E R AT AT AR e
PRI Ay v T 305 B8 P 4 A X e R B /N, AR A
T JE PR RE B I YRR A TR A T, R AR
IR/, B R G VA OK o B At H 22050
FEAE A Bl SR L, P oA AR A 3 5 i 1 g HOR
T, s I B ), sk PR S B T, XA

BE AT L4 R/ 2 TR E 7 2R B9 i ) P[] 3w LA
KV BERIR B EAT 4], DT PR UK VR BE 22 42,
[ R 2K P i R Ge 07 S A&l 3 B, PR, SPI
PROK G A s 3R R AR AR (R, PV D3R
KAy BRI B R (E, SP2 S 4R K I E L, PV2 O
ZK IR,

S HKTE RS RKESR BAKn
BD AR i
B LR e
T #ok TGN

KRR
B3 NEHERRPEKENRETRE

Fig. 3 Schematic diagram of feedwater control

system of small once-through boiler
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Fig. 4 Midpoint temperature control principle
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Tab. 1 Parameter table of small once-through boiler
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Fig. 5 Influence of pressure on flow rate

characteristics
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Fig. 6 Fitting curve of midpoint temperature
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Fig. 7 Simulation structure diagram of feedwater

control system of small once-through boiler
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