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Application of BP Neural Network PID Controller in Temperature Control of Thermal Oil Boiler
REN Youzhi, QIAO Song,SUN Jichun, MAN Xiaofei

(School of Mechanical Engineering s Hebei University of Science and Technology s Shijiazhuang 050018 , Hebei , China)

Abstract: The PID control algorithm based on BP neural network was introduced, combining with multi- mode
control theory, BP neural network PID controller was applied to the temperature control of hot oil boiler. The neural
network PID was compared with the ordinary PID control. The results show that the method has the characteristics of
small overshoot, short time and good robustness , which makes up for the shortcomings of conventional PID in the boiler
temperature control, such as the parameters is difficuit to be adjusted. This control strategy is applied to the
temperature control of hot oil boiler, and the self-control system of the boiler is constructed to make the boiler in the
best combustion state and ensure the safe and economical operation of the boiler.
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‘ Fig.1 Schematic diagram of boiler combustion process
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Fig.2  Multimodal neural network—PID structure block diagram
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Fig.3  Structure block diagram of PID controller

based on BP neural network
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Fig.4 BP network structure diagram

2.2 E-TBPHZNLZ PID = §l i 12

2T BP #2545 PID 44 il Vi T 0 e {4 ol
D7 ZNE 5 R S A A LT JLA

1) S ERE . A2 B M=4, B
TS O=5 I HBAE BREEMAR
KRB w'(0) Fl wi(0) , i 5 2 2] % iR AT
RS o, 2 k=1,

2)iH 3t PLC 32 BB TR 7, (k) R py 5
L E ou(R) , 3 H 8 HS SIS ) YL 22 (L e(k) =
7ak) = you(k)

3)HSE A2 R 45 4% I 2 TT B A B Y e
I 9 2% 2 SRR S PID $5 i 2% 60 3 4 ]
THSHK, K, Kao

1) B SRR 4 PID #5628, 203t
B uk) .



AL &5 BPAY 2 B 4 PID 45 4 52 45 k45 4 1845 P 44 5 )

W A4S 2020F H 5045 F4M

5) 3 3 6k ZR B IR T 5E K PID 45 41 Y
H 38 B RA5 SRAL 26 25 AR s DI IR 8%
SRR AIL 5| RUELATL A HE F AL A B 3k, 32 i o 3] 4
SIS TS

6) 4> k=k+1, 3% [ 22255 2) F- 4R )2 S50
Br—5CH FAE RN R . LT BP A2 M 45 (1) PID #5
il 7 [ 30 07 9 3 ) 9 R 2 PLC SR AR B IR E 1%
PR IR, 3 5t PID 5] 28 A0 e 14 0%
SEI A AT A A T TR b TR

BRI

| e(k)=r,(K)=y.u(k) |

[ #hzmzkeim |

[ BrERsEamE |

[ BEmmE ]

[ ZHoH Olth=kel) |

K5 Bk
Fig.5 Algorithm flow chart
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Tab.1 Parameters of oil temperature in

M

furnace under heating condition

TR B PP
fEl/min - gpfizs W BP ffiZ I
M4%-PID/C. PID/C M 4%-PID/°C. PID/C
0 30.1 30.1 2782 278.3
10 62.5 64.6 278.8 280.5
20 98.1 103.2 279.1 279.6
30 1354 1433 278.7 277.1
40 171.1 182.7 278.7 276.3
50 205.8 2182 279.1 278.4
60 240.5 255.7 278.4 279.8
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Tab.2  Parameters of the amount of coal burned

in the boiler at the same time

i a] /b BP #i£: M2 -PID/kg ¥ PID/kg
1 215 220
2 438 448
3 654 672
4 870 895
5 1 090 1123
6 1 308 1353
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