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Optimization for control system of heating furnace instrument based on PLC

YANG Li-hua
( Department of mechanical engineering, Sichuan Mechanical and electrical Institute of

Vocation and Technology, Panzhihua 617000, China)

Abstract: Aiming at the problems of the stability of heating, furnace automatic control instruments and real-time monitoring. The problems of
heating furnace temperature control system, cascade control system, temperature & pressure setting of furnace and safety interlock system
were discussed. Some accidents were analyzed , such as the entrance of high-pressure blower was reduced, heating furnace stopped because
of low air pressure and the water-level increased due to unreliable water level treasuring which results in the water-level of heating furnace in-
creases. The high pressure blower Pl automatic regulation system and PLC real-time monitoring technology were summarized. Some sugges-
tions were given on how to improve PI controller, PLC control program and methods for the abnormal state of equipments in real-time monito-
ring. The results of study show that the two high-pressure blower inlet regulator are flexible, convenient and stable. No interference prob-
lems. The monitoring for the bottom water level of heating furnace and the accident rate are reduced greatly. The automatic control system of
heating furnace after being optimized has the characteristics of stability, high precision and low failure rate, which reaches the standards of
the design.

Key words: heating furnace; PLC; design; safety chain; optimize

N G A TR AP RERELL B PR B 15 S L
0 51 & S R AT A RIS = ol P A
IR N B A s AL S R GRS E MRS BEAE N RIS T ), 3

W HER:2016 -03 - 15
TEZBB N MFE (1972 - ), 20, PR N, B RS2 A, B EALAL — AL AR | A S A4 I BOR 16 4 FL I BR 55 O T 1 207 FIBE ST
E-mal ; yanglihua_pzh@ 126. com



- 1034 - L H

™ % 33 &

FRL T ] rp i R g 28 R R Pt b s 842 3 >R
PLC # il R G, 6 DR A IR AT NI 2] Y A BE IR L 4
R B 77 i 07 T, A T ARG A RCR o SCHik
(2] PP T B A A A 7= e R FH S e 4 R 2
REAE X IR 2% BE IR EE | TR ) 48 BRI = U I
UV SR VR KA N ) S B AT
S R U BRI . B BRI T A R 9
TR ARR

I AR ) B B Sh A R G20 6 A
BB Pl R G, R TR T A SR SRR
SVE TP T DO DT AR TR A SR
i 3 A Shz il Z 58 B RUIREE 45 ) 28 48 K T 7k 1]
KRR R G55 . ARGt PLC, EAHL(HMI) A5
HESE TR PPN 0 J2 R 28 S 3 REPF R 45 7, S8 T &%
G 1 e BE AR UL A sh il

ASHIFFE R B o) 22 e I B e L E S

RGBS R
BFE.

1A S R

1.1 m#tP R BEH RGHERK

ZAGH DCS LR SEH DCS T AiHL RS 4
o FAHLERGE R WINCC 1 240, 58 B0 52 mt
TR WA I s A AR L R M S BROE S
THIHLFR Gk ] PLC A4 5 — > F2 a5 i — > DLk,
Step7 S, B RGN T RG22 R T &
4t b A A, 2Z (8] 1% ] Profibus2DP 3137 w2k 4%

P il 2 490 XUAE SCRR MR A B2 B sl 4] Fe 2R ]
BEPA AR | A shffe i) A IR B 7R AL KA FN 2%
REJIH B shE s SIE R ITEZAN T R
Mo PR GLSAEE A 1 R

ARG T AT

Cramrn | wren |

PLC X3 | PLC Ml
L B [mi | |
WK etz il ZiEZ il PR
FRALAKAL
g B P , R K
JPAS I 2 A P adary ol el HLAE Y Rt TR K

BT 4l R G e

1.2 WEREBERATRHILIT

JP IR E ER R Y R A TR I T,
TR R 0 A LA R R Y A A AR AR O R 14
B A5 T R R R A B - AR A e M
LRSS 5 PLC™ s B oo fF BRI 23
G 1P S - 1 a1 A N NI R b = P e W
i i — RO A AR LA, A Bl e LA, >R
HEJA 25 ReAr k4 , W E{55 5] A PLC; Ji &1y
s SR AT 600 S = R S0 1 T I S
ViR 710 E mERE i o did A BB
O, SEBL T B S R G s IR R A Al
1.3 RGHHEEIT

TP R F SiE R SE PLC IZEAS SRRk h
SIMATIC STEP7, )7 4a 5wyt A b1 BPAR 5 4
TR AR ) 3R e a5 S T Xk ) 2
FRIPE5H , a5 of B8 rh 2 SR 4R R AR AR B, 15 S

FNEE Z B 1A A BROUSE MR AR, AL
LI (HMI) 3843 fft F WINCC FR 4471 &, i 5
PLC LA R, T4/ N D3 38 A b A7 L ] 17 L UR
HOWEIN B 1 45 B A IR, SR I £ iR AR M4 H
Vel As 1707 M R e 45

1.4 MFENRE

JnBr A Sh kR Ge (L) 2SI EAE LA 2 R .

PLC Y PLC \PLC 5 [/ i+53 ML 2 8] % FH br v T
AP PAK M, PLC 5 ET it f#2uh L sh 28 8 BB il 2
[8]ff H PROFIBUS-DP ¥l @ £t 41ilil, PLC 5 I
BEHLZ ] Tl LK d R T IS0 3@ IR, A8 L
TCP/IP PP Z PR s 78 EHAE =R R RHRER K&
PLC Zi &1 1 GV F A A M OSM (DL LF 28 4
ML) ,3 £ OSM 2 [Ali i YEEF 15 R i T4 40 B R 1], 24 2
MRICET K A Wit , 48R PT I 5% W50 3 TR B , 44 o5 T
@FaErE"



%5 8 3 kitE . 2T PLC iU R 3 RS oT - 1035 -

25 i S HMI
L2RGeHHIR LIRS (1) F LR )
_______________ CR’
= & TR [P a—
RT| CRT ' ':’— cr] | ! llerd ||
. .| e sy [ : !
: FEHMI =q---
]
! |@

L
Ethernet 100 MATZZ o
. s Ethernet 100 MAXZEZE,
KL ST ’ L =3

SM.
Ethernet 100 MG L=

R RS oS |_Ethemet 100 MOEEF
Ethernet 100 MALZE 4%

Ethernet 100 MALZi4E

[ POISICIT () el o [POCICG (o -=-F- [PRIDOIG i

- - \ H
: S7-400 . S7-400 ; 1 S7-400 . S7-400 | 1 S7-400I
1 1 |
= M 4 VE M = LR |
[F-9 s 1 e " | In '
19 2 '] 2 18 |
12 l(ﬂ I I(ﬂ [ K72} |
=] o) D ID | 12 |
18 H= (! 8 A .
|5 £ 15 E e |
| ez 1 & (- 1 L I 1

|

1A i L 1~ 15 |
] 1 [ ] | 1 1
1 | [ 1 JI 1 |
[ L o e ey L e Ty =t
S SR 25 R GR 25 R AT

B2 i A ik 2R 5t 2 e P

. SO B LR R A5 B L
725 3 i
2 mAAOCREERE BRI e e 2 L R

2.1 (UERBNEEHINEEES 6 LRI T I o A3 X R T PR | IR
R T2 A R AP A AR 17 s IR 2 BEE IR BRI LB AL BET
ARSI, 7EIHEE A 2 B i 1 %zawm, 2.2.1 S#RERBEAHAT R4

AUEE 3 S PR I W ER TS, SR 2 B TELRE I A RAE L IE F A A A e R

RUPREL I . Y Ok 2 B nkc 1 E;LT%W{“J Kl 4 B

ZRVEOLE, £ R 1T S RUHGH (X BRI ; 25 (M) i

WS il I 3 DN 0 i FR O N e B E o) R R D

JE TR A5, 2R F e 77 A8 32 5 A 5?“%*]*1’3’9@ .

1"\{9”1 i, R 2E R AR ﬁ%&h{)ﬂﬂo T AN A SN BN 1 /A ' R

. r: 2
e ey A L
TE-204 DB T TE-205

4 T R e
TI 201 —shn 2k & 8% £ 550 2 49 3% % T 202—He # £
B sl B 04 08 T1 203— A 3k LBk A5 5 5 64 18
TI 204—se kT B A& 20 F 698 B TT 205— e & F B A&
M F 0GR TV 201—3 R 2k &, 18 M) 4358 & - 44,
TIC 201 —sk 4= ) iR AL

Xt F ARG R BE, AT B Sk £ T 3 B

3 il O ik FEL A A — S T R R sl 3 B o i ) L ) U
2.2 WEEBE. EHEFES SEXME (4 Hig TI201 .202 .203) , 4 % B U B 422

SR PAIE A BRI RO AT b AP ST i et PV fH



- 1036 - HL L,

™ % 33 &

I B D REAT 0 Bl B R i 1 T R 5
A FL AP T {18 1 5 0 B 5 P B JEE 7 A i 2 e PR AT
Dy, WA i e (4 IR 25 KT SUVHE, WA R
5T AP MEERAE N DU A B0 50) 5 I B 91 45
HH B L R AR 5 T AT 3, Sxf it J3E 9 5 8
B, 7 1SRkt A
2.2.2 BHRMBERAZTRE

AR B R R AR < SR A T A 4 o
Hh SHL AR (14 XS SRR e 2 1 757 3, Rk B4 5 g 28 A P
(O BEZS HABC EE o 7] AR, 7 5 7 20 SR 42 A 114 22
il b IAGE 4 B RMEEAE 5, LA w85 2R 8 6 i 7 3 88

(R EA ShAS RO BB SR IEFEH R 58 , AL
SCPR MR AR BEdE il B AN S P o

R 0
JPL YA T

VOB
—

v ¥
IR EE o S sk |
! !

| soemm <k P msgmn |

sERY || aurmERY |
FARS FARS R
R R

KIS RS SUBR MR Afhbe £ ) D

XA I7VE T LA S50 K 22 G0 1) ol o 328 88 42 e 3 ~
5 % A 22 38 I A B A7 A S PR AR A 1 R
CHE A9 11 T I B L S8R ) DR IR AR L LR T
WAL R RA ) o BB LLT , i LAZES min
ZeA BTl N, HERR R GE BRI h

T ER B R K ) T AR A T BB ) B
T AT DATE A 7 45 A RN 32 A il AsE P e =X
H g, S AR R AR B IR R R A A
W (5 LB 5 = AR i b B B 1 2%
(R4 (B L8 o AT DAAS G M B A B B R
TINFA X i 7 3 B 1k S R A2 ), SR
PO ISPk
2.2.3 WREAFE IR LA

TR i R = B B s R R E S
o W e AU S PU A s L B BEFE , H 5
WA, 700 A5 A ARG 5 TR I, 2 R e A
IR, S B FAFE AT S IR A At , L 2 B

BERN o PRI, X B g ) o s A B G DR R A ULE T o
AR GER B -PID A5 P2, JEAP R 4% 6 7E 10 Pa

~20 Pa Z N, il PID £ d T A HOME AT, (5
FORRZENG o g IR Rz, 24 5 22 B RN, SR A 4
], A2 R G iR 22N TR —(E I, Y 2
K AR E U0 PID F i, AT BR AR
PRIEANIE 6 R

DRZE, R

PRy
W
E—

IO dpofie s 4 il s B

2.3 UREHREEH RS

ﬁH*MM EPCR T 2 RE I 0w BRI S &8
ARG B (—H—%) P = TERHL; i FEER K
FHTIF?IFT“% ST FESFE VR HE 5 ﬁ%%éujﬂfﬁfﬁ’
T BRI B 3 738 Z T TR
B B TEH AL AT

HBEE T AR RS AR T R 48
23S AR, RGBT B A UE S . R

GORE 58 MU BRI SRR S8 B
W RO s i s 0 A e ) R S8 SR R TR Al
AT BOBCHUT P, EBUE S isfr S8k 1
Fii7R o
*1 EHESEITSHE
IR S it EL G
GASLOW  DBI00. DBX48. 0 =" com”. GASLOW
BUSUERTIE S DBL. DBDI0S L BUBLEH . P2010

GASLOWLOW  DB100. DBX48. 1 L 2.500000e +003

<R: ="“com”. GASLOWLOW

KWEH DBI. DBD120 LBl . PI2051

INSAIRLOW  DB100. DBX48.2 L 4.000000e +002
<R: =“com”. INSAIRLOW

SPES DBI1. DBD120 LRl . PI2051

INSAIRLOWLOW DB100. DBX48. 3 L 3.000000e +002

<R: ="“com”. INSAIRLOWLOW

BRET DB1. DBD104 L B, PI2022

AIRLOW DB100. DBX48. 4 L 4.000000e +003
<R: =“com”. AIRLOW

¥ R H1 DBI. DBD104 L “BERIR(E". PI2022

AIRLOWLOW  DB100. DBX48.5 L 3.000000e +003
<R: =“com”. AIRLOWLOW
REHIKIET DBI. DBD116 L “Ri{E”. P2041

WATERLOW  DB100. DBX48. 6 L 2.000000e +002

<R:="“com”. WATERLOW
BHIKIES DBI. DBD116 L “RE”. PR041
WATERLOWLOW DB100. DBX48.7 L 1.500000e +002

<R:= “com”. WATERLOWLOW




8 1

PFite 3T PLC A (RS0 R ST TS

- 1037 -

3 Rl RFEMLA

Y FE R R BB AM G, 258817, £
RGAFAE B — B ) {8, AT R G AT AT Ak .
3.1 m#krERASESHXYNORIEL
3.1.1  RZ%RBAAEPAA

1o RS X #A b A 7 8 XU B AR Y — Fil i
2, LLR G i Bl k2 SO 1 R B64E , 28 PID 35 J5
By b 2N L BT AR TR LT R IR BIRRE s R
JEJ7 . SRJE 4 R IS TS 245 MR B S 4
AR 4% — i LU T I LR b o A i Al B
Hr R ML, RH—H— &L, Rigit &g
HMI i 17/ R FH— 5 1 1 8775 74 , PR T 52 s R 8508l
() S 7R TR B T B Bl B A g R IR Y
Pl 2% e 55 Uihe . [ B PLC ¥l #2 1F AU — &5
HBIPA TR AT PLIRTY, & FHXAWLA L 3T 8%
U R HMI A= 5 VR 1k RUBIL Y e 1 R el A8 AR AR =K
B Pk B [ ah R A A\ A R R
ITEOLT  FEHIE R . BT 2R & XL, R4
WA — 88 5 R B XL HR IR &
Ve W 5 5 A 0 B S TR T BRI, B
SR TT R EIR BRSO [ 2l D1, g ia
5=, DT 52 M A 77 ) T 8 264 T o
3.1.2 ik

A FEAE A FERHTE —2 PLIR Y &%, >R FHAHR]
g, I HAE PLC 45 & rhopn iy i 72 1y, it 4 W
SIPATER PTG, LS B E T R4 B LT
I TIRE , I U e T 2GR E Tk .

3.2 TeEmmIBARIPE MK RE A
3.2.1 HERE

Jr R i3k K 2R R il b B A e AR i 45
S5 P A CHRA T - QO 408 A7 F AR AR ) e 5 5
DA AR Y shahk A @ i R AR B
B LT sl R R K R B 3 s
VA SARNERGLEBEAE ISP B 5, D3 PR A7 A AN mf
ETR R B I E AT A ich v = Gl i Y OB YA = 8
) RS IR 2 Bk eI i S, P4 TR i
£ AR R
3.2.2 itk

AT TR A H AR R I R B, B — 5 3 AU
P AR AR R W o 0 £ B U £ 15 55 3% A PLC ifE 4745
il o £ HMI i [ - 3 3% — 22 Hh 7K 58 5 48 19 4048
VB T, S 7R SR KA A Al b/ Sz B e 4 0 56 L H

B/ FEN AT R 2# R PR R 3
AR A LA LA DI RE o ASBIESEAE ARG AR AT B8 4 A
R T, il P A e A e A T S B 1 42 1 Bl
R TR T 4R N 5L B0 55 Sl B, s v IR
AL AT B S AR

4 SRR

(L) gl (4 90 65 i e s XL A 25 A /Y P
Toas, BA MR R DIRE . T8 ARG s ok T
AL FPUIAIEL, e B3 R O e 28 P e s 3K
PUIHS I BLG . $i T A R0

(2) Jd 1 2R o B A% S e, ROR MR v 1
RIS B , BEAS S s 22 AP P Rk 2 A1 B , AT
G TR AR AR KO B S, PRIE T B R Y IE R

B
5 ZE5RiE

ISR A B % & gt Ll SIMATIC STEP7
RRERAE , 2R F PLC 4830 Xt o o fi il 2
PN R R OE AT A TR
FAYiiafrd R, BRSSO RHL A4
J PR SOAS A5l B, T LS 28 1 BRI B i
FROTBOTAE T8 AR 2 LA BE 2 B At K S B Al e, 28
HIEA AT, BN TR RINE I RGEHEAT T
et RS R, P ORI B 3 R 5T AR
T, F Sl LRERE R , 4 IR RE 16 b ik B BT 20K, %
RGO R IR S D REYT IR AR AL T 0T Sy Y
FRYEIGE o 1%I0 H 4 RS S, MR ek A a8 4T G A 1Y
BB T T 20K PRIE T )™ bl B S ™ R A
BER T RERE. RGUEA BRI AT SN (E A
[CE-5-9'8

£ % X Hk ( References) :

(1] mEE SLP#ERmPr R RE st SN AID]. /
B T4 B RS TRE 4 ,2009.

[2] ZH3R4r, 5K, 40 Bok. FET U B0 in iy A 5= 1d
BRI RS [T]. A3 k{3,2014,25(11) : 60-
62.

[3] XB g #ZE) T REL A it R AUm B TR I RE A
[Cl//aEFNAE T HE RSV SCE BE P E 48 %
25,2006 :824-827.

[4] BEw#]. S7300/400PLC o FHE A M. 3 fg. dLET ALK T
A H B A, 2012.

(5] skrboo. TolEal A sk M]. 2R RN R T 4% Re 3k



e 33 &

- 1038 - Lo
Yk ,2012.
(6] 7 AR, ZStN, 3, 45 ZE T RUR AR B R AL o 1

[7]

(8]

AR R s 1 R G vt [T ] MUK 5K, 2012,40
(1):92-94.

WALL R W, KING B A. Incorporating plug and play tech-
nology into measurement and control systems for irrigation
management| C |//ASAE Annual International Meeting. St.
Joseph: American Society of Agricultural and Biological Eng-
lineers ,2004 ;042189.

WU SHAO-EN, BIAZ S, WANG HONG-GANG. Rate ad-

A5 A
Bide. 55T PLC B (R H R G b FFE[T]. ML T ,2016,33(8) ;1033 - 1038.

YANG Li-hua. Optimization for control system of heating furnace instrument based on PLC[J]. Journal of Mechanical & Electrical Engineering, 2016,33(8) ;
1033 - 1038.

aptation with loss diagnosis on IEEE 802. 11 Networks[ J].
International Journal of Communication Systems. 2012, 25
(4):511-528.
JEERUE T AT BROY W) BERCAE AN B (FE A1) 2 )i At
TiREAL A P e L R UM B BOR AR [ M. JE 5T
JEHURUR T prA FR 2 ). 2015.
BCHER, 3k 2% b AP g [T ] vh T HOR
B m,2011,19(24) 1129-130.
R Al BRI T MR
5% ,2007,35(1) :46-54

[J]. Wk

[#RA4E: A R

(ML TR ) 2% : http : //www. meem. com. cn

(L% 1015 ®)

AT S, AP i v T F R A A R DL T vk

MRR L BR R AL G CMP J7ik$eTH T 15.5% , ik
TR TR BE (15 %) 4. 25 nm, WERH T 3% 5 5 1] 3
LR A AR IO B

2 % 3Lk ( References) :

(1]

(2]

(3]

(4]

KIM W B, PARK S J, MIN B K, et al. Surface finishing
technique for small parts using dielectrophoretic effects of
abrasive particles [ J ]. Journal of materials processing
technology ,2004 ,147(3) :377-384.

WS A I, s SIS , 5. i v AL AORE (14 A1 #L M) 1
[J]. A4 ,2010,26(2) :289-293.

VORR R T XUBKCR, S B A A LUK ) 5
Wi [J ] AXREA 584 ,2009 (B11) :78-80.

KUSUMI T, SATO Y, AKAGAMI Y, et al. New polishing
method using water-based slurry under AC electric field for
¢lass substrate[ ] ]. Journal of Magnetism and Magnetic
Materials,2011,323(10) :1394-1397.

[12]

P LR ERR A FH A9 1 R U B Bk b e R[]
R R AR, 2014 ,48(12) 118-21.

B, BT SSHBIRE AR TR R R M.
1T A TRA R Rk, 2005.

BV, WEE ERE. R E TR R ERE AR
B IR R O ], A E T R AT B
AE47,2009,20(1) :69-71.

VERE S, A 4. e T e RO TR K T R TR o P VR
[J]. JETFReRl2E3 A ,2006,40(1) :116-120.

JA A, 0B R, IGBT 9K 2l 5 A4 el fif 15 3 S iy FH f ¢
SEBILM . JERT AU Tolk s iRFE,2011.

S, E L AT Bk, SR AL IGBT s As
BN IR T]. B - T4 R 2006,40(6) :63-64.
BEK XN EFL, I P, 45 IGBT JFOCHLIE X 1 48 #$ 7T
XA B s [0 ). F Bl 5 45 il 24 4, 2014, 18 (5) 1 62-
68.

XG5 A bR, B B F BRI 2300 R R AR 5 TR )
FFELT]. BN 5 1%5%,2007 ,44(8) :53-56.

[R5 B R





