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An improved BP neural network algorithm for researching on
stability of reverse unloading diaphragm pressure
reducing regulator
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Abstract: To investigate the stability of PRR (pressure reducing regulator) with adjus-
ting multiple structure parameters simultaneously, BFGS (Broyden-Fletcher-Goldfarb-Shan-
no) quasi-Newton method and line search with Wolfe conditions were applied to optimize the
BP (back propagation) algorithm. Results showed that the improved BP algorithm reduced
number of iterations by 1—2 orders of magnitude, making it easy to reach a global minimal
point. When the improved BP algorithm was used for reverse unloading diaphragm PRR, it
could adapt to coupling of 2—3 structure parameters and predict the data set with more than

10° data points. It was easy to find a combination of structure parameters to stabilize PRR
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when multiple structure parameters change simultaneously. More importantly, when these

parameters changed together, the stability of PRR was much better than the case with

change of just one of the parameters.
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back propagation (BP) neural network; quasi-Newton method;

variable step size; pressure reducing regulator (PRR); stability;

structural parameters

VR 2 2 AR T O R B AR S, AR
S T i e AR R ) B R R T AR
FE TR Y FE T 30 L D8 2 A R P A S Uk
JE A i TAE ) B S5 R DLE R Z#F 2 5
SR B 38006 R AT BB B 15 43 B 0 4 1 AR
FEMENT LT IS R R T o8 B A R 2
TP 4 1) 4548 2 ORI R P 22 ) 1 06 2R 5 R il 2
X F 2280 G S TE . BT 15 Aoy
By 18 ER Xk A .

TESCHRLS JH i FHAR Ui 1) BP ft 28 ) 2% Al
SR TN 245 46 2 B0 5 W A AR M =2 TR] 8 0 G
F . VLR 53 BRI B850 S8R 2 451 S 5L
A A2 A0 Wl 5 00 B2 MR RE L O & R U 58 IR
174 2 B A e SR AR+ 1 T 3 re SET T Rk s
ar MR E PR B AR E Y BP B AU AR S PR s 17 A7
TEWC S FE G212 - Ty B A R R A /) i |8 T 28, DA T
5 BOR B B R B B 2R E) AR K R I 4G
¥ S H03 Z 1), T 25 RS B T %

XFFSCHRES T i i AS A2 o A SCR B (e T 4k
PRI ke A Ak A o 1Y BP B3 < it 1T 400 4 i % 2 46
B BE R R SE I T Wolfe 51— 4L R
(line search) A 48 AP 4 B30 v o 38 m B o ¢ 0.
YAk BP 5535 % K e /s 17k R E. & T
WS T A /s A5 DT AR B b 98 /1 1 B R 1Y
Y Zrmsf o] ELA& T T 100 45 5 0 ORG B2 . S5 g 45 2R
LU, W ny BP OB R H] T 3 ) ) far B R 2O
JE 4% B3 N B 2 A5 4 S 80 & L KRR R
MG TE I ARAF B 45 R Z 45 SR (E L 55 1
SRR R IR 45 S50 1 i e fL H
o T AR R R W R S [ B A Al I AR

5 7

SEVERE D IR . O Y R X St B R
AT B2 T L B AT 2 A — A S 2 R
firfs 2.

1 FEEETERARERSE

1.1 HEFEEREM

AR SO 5 14 386 1) 30 £ R 0 e 4 (LA 7
PR 08 He ) 78 2 181 5 SCER 8 e A R].

L1 Ay e el a0 2R 96 1 B3 )y TS
BLE PR TS EENKE LR ¢. K55 HE
G RE SRR 2 mm A5 H AR R B I R S Ak R
1T AR (FS1) .6 BSR4 i (GP1~GP6) | 1
AR T (GVoll) . 3 AR T (GV1 ~
GV3) ., 1 4 JE #% (GPRR1)., 1 4~ 2 JF 1®
(BCV1) . A8 38 JC 43 1 W A% Kl 43 o 54> R 2% 100
mm, FST # 8N KA FMF R T H) . p (o)
FORHER. LR GV GV2 78 £ 458 3 5
Wb F PR AS . RGE I SEAT I GV, th | &
S GVoll it 1 i e &< nh i 2128 JF i BCV L
fbl T BCVI Al F MRS WL s R R
il 38 o) 2 T ) I 5 5 IR DA 22 T 1 % BB 3L 1) T 0
BEB 8 #F GPRRT H FAK R B Fi B @ B s AR
NG TFSE AT IR s Ll T GV2 Ak T PR
ALk GPRRI K He B F1BH 8 B He 50K 25 % 87
AN DI N NS i Rl R e S il
GV2 ATH )G @ AW 1 = R A &R 48
R i 3 FLAR GV3 Wi Hh 2% B LR e T 1Y
SR B0 e A B AR R B I RUCR. RS
AR B0 I AT 43 Sy G A~ 2o A < el A A
FE RS A ) B BE R AR s S v B

9 o N

2 ovi 4 . 6 Gp GV2 ; e
Pl s g2 BCVD Ggpy GPRRI py  G¥2 gps GV3  gpe ”
!
=2m D =lm [=5Sm = I=5m I=lm L=Im 3
[ 1 ¢=10mm  ¢=12 mm $=12 mm $=12 mm 13
He | GVoll FSI
1,.=0.04 m’

P 1 e el T o AR 5 ) L A Y

Fig. 1

Numerical simulation model of the turbine gas seal pressure reducing experiment systems
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Table 2 Comparision of algorithm (error sum square is limited less than or equal to 0. 1 for termination conditions)
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Table 4 Error of BP neural network prediction model
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Fig. 2 Correspondence between single-structure-parameter (dys,l, » m... [;) change and stability indexes generated

by the BP neural network prediction models
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