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A HEH A AL X Abstract

Design and development of the pulverized coal injection (PCI)
automatic control system in ShouGang BF

Abstract

With the improving of the automation, the Iron & Steel Enterprises in our country has
searched after lots methods of reducing energy and consumes in order to reduce the cost. Coal
injection is an effective method of reducing coke ratio and increasing benefits. The
technology of coal injcction has been developed and applied early in our country, but not on
top in recent years. The quantity of coal injection has become larger and larger outside
country and majority soft coal. Now, we have difference in many aspects from Japan and
advanced countries in West Europe, and have the main question of low automatic control
level which is the bottle neck of the BF’s coal injection system running. The key of the
automatic control level is the process controlling of the control software design and develop

__in another words, we will gain better effect only developing and managing the control

software system utilizing the software engineering ideas and according to the system principle.

The automatic control system engineering of blast furnace (BF) coal injection is a critical
aspect which affects the normally running of coal injecting system and whether.it can fulfill
the important task of cost reducing and efficiency increasing. Combined with the project of
the pulverized coal injection (PCI) automatic control system of 3# BF in SHOUGANG Iron
Making Factory, this thesis researches the design and development of the series Bunker blast
furnace PCI automatic control system.

Associating with the application environment of 3# BF PCI automatic control software
system in ShouGang Iron Factory and analyzing the characteristics of the PCI automatic
control system in detail, a model of pulverized coal measurement, which aiming at the
solution of not according to the system engineering ideas and coal transportation instability of
traditional PCI system and utilizing structured analyzing tools and Advanced Mathematics
principles, is put forward in order to develop the whole system on Monitor VB platform with
PLC program tool and Object-Oriented method and component technique.

Based on software engineering design thinking of pulverized coal injection in the
automatic control software was put into operation proved to be a good social and economic

benefits: the use of multiple linear regression in which the principle of the design thinking of
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the amount of coal uniform stability control played a key role. The entire system with the
application of new coal calculation model, the new process control methods, the development
of new methods and follow the model falls under monitoring software and interface design
features.

The PCI automatic control system based on software engineering was proved to be
successful and effective through the analyzing and researching of a mass of experiments data
by the tool of Matlab after the system put into running. This subject offers a proper
intercommunion platform for bringing the application of software engineering ideas into

designing of the industrial control software.

Keywords: blast furnace coal injection; thé Series Bunker; a model of pulverized coal
measurement: multiple linear regression; software engineering; automatic control software

design and development
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o SUBIETERMFITMLE, RPBIHREAKT RS, RET—KH
BFFE R . ‘

D BEUEBAMSNNGENA. BERBXNAURER SR, W EETUR
AN AR EEIR, 00 IR IRBERLRE, Smme i R k= B0, R
R H i IR HE U — 20 KR EEAR W IR 0L F S D VF 2 e i ik
THEMTETR, BRARMA, SIERR, @70 RmNAAS%E.

2)  EBWERERF 25N FURMERER & 20 14D 80 SEAANIA IT#G
TTH 315 3 BT 6 — TR BOR o Tk S mE R T LA S8 25 b 5038 500 TR A X 1 i [
PREeAtE, BERTIRIMREEE, KRSt 2P, Rtk REHRas
JR A SRR ) — AN KR TT 7)o |

3)  WHETEMMN, Tk, AENOTRGEERXH—. Z4ENS
B2 INAASBR 2R A%, TSl vl (R HR R 2 SR — e M43 B 28 I 4R BR A2 2%,
A T M — ZHE XY B AR T SR — AR S 0%, 35 I B L IALAL B AR vk
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14 KX EETE
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BN B 2 i 1 SR e M A
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FACKEB L F AL X Fo¥ B RRIE 58N

HoB BT E S

2.1 BRI ZNEE

2.1.1 B R R R4A R

RN T 2R RS LR E R, BN RE. BRINHRIE. BIKRZ.
ARG SRR BHALKS. TEREmE 2-1 fr,

ey 31X
v t
B o BHG || P | MBS || BB
A p fliTRHE
Hop SHAC S BUR e LALN:
T
LA/t

K 2-1 WER CZTRHER
Fig.2-1 The flow diagram of the pulverized coal injection

D) BRI E RS

RGN ARG B iz 77 .

LR IH Bt , — BB 43 % R e 20 Y S TS b B A A DA JER A B LA
WM, I LI E% T2 A BT RO L.

BN TR T AT, DT 606, JE%E W SR AT e SR R 2 R o

B R a3 ST BUR K ZE . RZEONE N, TG A0 3 Sk i)
HORI B 1B i

S AR RE RIBR 23 I TR (R 2, 1 U3 1ol 758 o 0 200 5% 97 40
TR Ak 2,
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2) fik RS

R 1 28 A T B ALK IR AR T SR BRI K BB B R T
IR o

W ARG LR AR TR Bow SR LI 4Lk FEREEER T,
ERARCEMNAE. B, MR RE.

3) Bk ik

BB R PR T KT b £, BRSNS & R E RN E A
JEE . IR SEMAR, B8 S HE X WK% (w50 kg / kg) FIFG
F# % (u=10~30kg / kg) .

4) BIK RS

WK 2 G A R 2B M BELLRAR R B Sh iR . AL A

BRI W RLEMIR AN 7o LURA S, TR A B3I S IES 4
RARRLEERBRBE AT,

W RELH AT LR A I 51 A Bk A B A B, JicHE R it e

5 HRRG

HFR T ZRE T LB KIEFES AR ANV BIER.

BT RNERER, R by —a R a R,

BRNARTEATHRRENZE TR BT,

SAWA T B EE XS,

6) Hikyit&

H S v B T B AR R R B Ak,

WiV, UHREBMMN TR, ey oviE & a0 m .

BRSO VBRI 5 BRX 10 33950 W 0 MR 0™ 1 Ak i e 1 ) R 4 () T
Z{RIE.

) BHE%

PR RGE KA T W EALE ER B LR .

IR GUAT LUK S BOR AT, TE B AMER BT I HI, 4 &t
S RO THE LN AR 1t mT CAKE DR RIS Bt ) — AN 45 )
i, PR REEtih, SErRRR—FREH.
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KA AFF L #h X % BRI E 51

212 BRI EREMNILERGTS

1) A *

T HEMEVR ) K .

TR IR R R B B E ) RIS T T, EL ORI B
BT B BRI TE ARV o U R 2 OO 5 10 B 8 AT 0 S 4

BV DU 46 A T 28 % PRV 0 X S 22 1 X R BT MR
W, THEHIWECE ORI i o SRR VR, RATCE Sy, Bk
L5h, EBFIHHRLNBOR . B2

2) $EMEREE AT BB A5

FE5) IR RER K

HABTAL SR TR, W HEFUREHRAT N 3 A o FEFIR R 2 KT8l
HEL RIS (KB P 27— S OB T SR RIS A ) T B e ok ) B
P, (LA & RS M BRI F R TE BL. 53 4h, 365UV 5 M ALK, (R e
BT, SR EARNE N, Fit, %0 T SRR A

RS H A T A B TSR IER R e S, FHERR
HWEHE, B RALT SRR IE TR A . T L@ R e, &
{04 1 FRAR M A T 5 FRAELM R IR A, TisA S e B RN, 1)
K3 AR AS o SO 00 (50 R M SR A i 82 | F MO S R TR S B0 AR
Wk dis, SETURINRT], GARNB R, LR AR £ N 0w
BERT A, B 8 o s, WO, WEWEL S PELT, (ERREE 2,
BB K o ISR IRAE T AL F AR AR SRR B 2 ) — R

3) WKL

2 PSR 3T B 5T 8 7 AWK

(1) B HAMEK, £ IR0 5 F MO 3 2500 S TG
PRI R — R — A TP — M o 33 30 5 -

ORISR A R, LI S BRI 15 54 M (R
T TR TG, RN, ATRIT B AR KR B4
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QuEk I 2B, —BERAEIL 200~300 mo X [ K 150Kk BE
B & T, 2B AR, BEABUKK, WA HBEREE gk 5
RGE S HIHG I, AT 1 3 8 e o ok 11 A0 ¥ TS A B

ORERBIHHEL, CRAEHIRGEE S, FEBTFEK,

@OXEHHL, FEERMRIIAS, FELTROGEMHFHRET R, I
AERTHFIK.

(2) NG ALAR T 3, AR BIREEN 2L —HAE, BELRER D
BRE (Ko RRY 23 L 2% 20 Bl TARSEAY, RSB 4 R BN A k. 54
RA:

O—BAENLFFIE EARRRE, LK MORER IR REL
RIAEM— K, EARIETAr=d B B 3hEIT. sk, dat s
X5 SCE B B B BEA SN T4 R84 8k, i iR iE471d
BRI RFR AN BEAFRENN L. B, FESFMURER L,

QARLHIBL S BRBD, WK B TIE 600 m.

QX EALLIMB, BHRFMN L, BARD.

@X IR RN R F TG AT R, BEEH T4, XA T i

22 H=SVBREREN A

R R EEPUHRNRITE, BIE1966E, 1S B i &
BIEFE279 kg / t, GG T ISR ik . (BEEERIN30ES, HMBTREBAM
RIEFFRANT, HIZME&Dun% s TFEAMERKTF. 19965F U, HN
WA FER RN P BB . (R, BB 2 5 M iR T 8. s
WA B — M. TR T2 AR K %G, BN e 230
SEP—HE100 kg / tEL A, 19974, BZESS EiPnt— N R 5 BT 4
AR, T SRR 34 5 A} 32 (RS B R , JFARJE T AT RAR A R
BATEREF RS WG, TR REF RESHET T k. #Ra4e
WELRAR S WO SO I B F R M IARIITL . 20004E, HH25 R3S mlhd
FRAEEE GG — AR R IHE T BRI, %7 AL RS I BT R 2K
RGBT, BT EE200 ke / to WEREE KA S FI358 m(3
F) A2 m2S) . BE, 293 S AP ERTAMNAMT, B ALy &
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EF170 kg / t, BENFE KR 4 9 563084751

ZRYWER RGN R T2 E i 2-2 TR, ZRP R RGERI R
BEJ7 X ER By o B BERAS . G AEE . MENEEE. ARIA R bRl
Reo BMEHFREMRFEN 0~125t, ANBCEIES s it s FREM 54 0~25t,
fEREHEI DY R 0~0.85MPa; WEHEEE FLFREMI IR 0~30t, WEXEHEL J17
)y 0~0.85MPa. \

—F3 N ZF 5

NET N

Kl 2-2 BRI R e
Fig.2-2 The main ontrol diagram of the 3# BF pulverized coal injection in SHOUGANG

2.3 BEWN= S BEFR S B Bl 7R RY i8] R

HANRER = B AR B 2000 ENEHLE I, R R SIS
T8, WHARVIRLE 125 i B—A, 25 Siffdit—A, 30 sScmtii—A, &
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HEERRMAOERE, MBS E RN, ARH 2~40 M/, 15
ME REEAES, WERCLAREIINAMER, PFrErfgHsm
JRTBULRR R, X e T B A WAL T A S, AR R LU 4R
A OB T BN R0, o i LR e ot AL T B2 3841 e B ARG AR LB 4R 5
WO L A 3w RE N B B i th B KB gk, Bmmimad R,
BEEMERRERNB &, Fi, 7R S, S MENERIFART
B RNHEMFES MER SRR, SChRmA R MR 2 B — A e 2 UE
fE. B THRERAFERE R TE RIS AL (P S5 W, 1 B A IR} £ R B AP

B, ZRFI—RIIEB R AT E, FIRARLSbR T MR (018 2t

BK, —RIIL3~5% R4 1~3%, FrlA—EF3)mmymi.

H YIS ) R G0 BEAFLE DA R A

1) BIEERAELITERS, FREEERVIHERKAN,

2) TGS ERAT RIS L LA B FE LRI P A1 (R0 7 S, X S 405
MR EHEEES, —RIK—RIEBNRAE, &g &AM,

3) REFEH, TIRGHR L ITERES CHRERK, — R4
3~5% TRIIZ 1~3%, AHEscHLAERESE;

4) FHEEKFEFIPR, BEELERIEK;

5) RN LLEA, HT el RS I % —BU ] A B %, A
Ay e 5 S R A B - B4 ) e A B A

PA LA L R B AN K 0, MR FR R B S RO A8, TS AR E
B5 . BEERBIRI B R, HEBEW PR EET.
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FAAET L EB X ’ EZE BPRRE AR

B=E BB RART

3.1518

BT =R T 1993 ERE, A0/ 2536m’, APE/KIEE] 6500 N
PLE. 2000 4, FARPHEBER. —WAKER . SECEERTHBIR, T2
RSB RS . SRR, B BER L 200 kg / to AR BEK
BEGr K ) 358 Ko B RAAEEMEMT, B AMMyREIAS 170kg / t.
HIF B s (0 4 AR, O TR B A= e L~ G, ay)E
KR B AP R SN .

WHE R =Fy R RERA R, BRICE. S RESRAAMX
TERMIRSY, BRAZEHARERTRT. #E. F8R. ZWMIER. #
ﬁ%&imméﬁ,&ﬁ&ﬁi%ﬁﬁﬁ&%ﬁ%%ﬁ%%ﬁﬁﬁoH%,ﬁ%%
WREEAME, BBREEF RN &, R REBARRLHIM O
MR Sl M A LA S 11 )R AT 1) BRI s WEREETH R, REP B
I 1 SCBUBOR U B E SRR B OO T RUGHERIYE RO B AR
KIETT Mo APE P, B il AN B RS R, CREFREANRE
BT WBUICR, I LA b SR T R, ¢ﬁ%ﬁm%&ﬁ&ﬂ .
SYE, HEERMT S5 msH R MR BAKE.

BUATWEAE RN, WO RGN R &S SR B, Bkt B (] 9R 2D,
WEKERAE W, TR CAREE N A PP ESR, IR M B A A R
R ZHERRCHER A BRI, E e R RV RN R B 3Bk . R
P EH AR =R AR5 10 B3R R Wt , ARE TR SR H ¥ R —
A PLC #B5s, KA C/S 4k, St RGO, SEPAERA
— A\l

LM BRI R MRt CEAL BT A A YD R e i
TRERLF I T RBERREAT AT T R B E, B BUIT 8 (AR E A S T
Ro MWD BBVEHI RGEAAE, SEHERE X LIRS — & AR 2 4,
HAHE—EMRIARR Tl AP AR A R G b e R — e R A 7 T8 sk it
BATMRYT B, BT TIHEAUNRE TR W SR —AME IR L g 5Bl
TR, IXREF= A AR RSB R AL T IR A R o T XK TT & B 1 R g
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RAA¥B L #M# X FZF BYRRE s M A SR

WK SR R, BB E AT B 0 T (OO 0B, RN,
FILE R, 25 PID EIRESHMA, MIHASKEHTERENT R, 5o,
IR B B R GE A RIS, Bt 53R, SRR — s IF bR
SEILPS I R AR A W v B A

RIS T 2R TR, KK IT R IRk R S R A4
B R G A RK IR R A

D IEHEHFTATRA. SN SEEE TS5 UENE TS
HIBSWARL, — R T Bl TS, BET SRR S, B,
KUEK, (HB AR, BWET, BhSEa. —RILHN RGN M &R
g5, TCARTIO R ZE SRR KR ERBE AL, P MRl R b, B R F) SRS
BUNZARE, UBIERENHIR. ZRHFTER I EREH T THESE
o KRBT EERIOMLL, RIS R T REN . WEFTEPAES
AMEIER A, 40 R AP B R . IR D B R L RGO
BAALE S , ARAITRER %

2)  REMBATRF. E9G%TSrPwHE A b RERN T
R IT HAT T RLE IR AR BE T, 36 ELARSTAE I 0B A, AR T RS
FAETF BB G T LA AWUR RS, TR T E AR K
FHiik, WRHOTHRRKME.

3 RIERRR. FHGHRT B A SR RE R LT
SENLNG R TR, 55T A B A FUR TN T 5 L sl
TR, FER AR B A LR — RO R HRLEAT R, SR RGHK
WA R T LRk, i LLEB A7 R A MM & AW B I
BT S RRAPRE B R B TR HR R S A B AT B,
VI AN B AR P TR 0 AREAT ) FHHR TS AL R M ST R
WIUEAT R G TT R,

4)  RHBRG R R, Wi A S RGN R B 1R LY
A1, R MBRNER. TRyt 5ke, H2MEE RTIER
SRS 5h, BT R LM AR B, R ERE. A
A R A IR R A XL L A0 8 B, SR o R T e — R R A
WY o TOARGER R 2 T AE MRS T Ik, MRS B SR B IR,
CRIRITHAL, 76 MR (R4S i LR B L BREE S P RS, S BRAE R

-18-



FALKFHLFAAX FZE BYREE B SRIT

AR B RMETT, SEIEme BEAER#0) o
3.2 EH ARG R B8
3.2.1 REMEKR T

—ANRATWIEG ARG E, BTN A i S B B AR, BN =78
Pt AR RS, FH AR R T = A R QB SRR

HEA) L B8 KWEKIR H AR

{5 BB R TR A HT RIS 22 RV 200, B LA F AR m
BAEHIXAE R : HWERSRRAEEN MG, HILSGE T RAANTRG D K,
MREARE W, ERAXRGEDREER EMPEamtEo: K=, Bwm, R%
M H R RS R R RN AR, MR REAGHT RS, HEKE
s JCVU, eHARBRT BRI VE A TR ShRE B . FEERMIET RS BN
Al L, WATRENHT, IFEMATIT I RR S R R h it i 4.

K FL G AE T PSR & AT TS0, MR R SRS AR AE AR s X PTIR4,
PR TTREEAT IS, MR ORI IRGRE LB XA MBI . ML, WRGLREM R
FURY MRS R AT AL, DA AL HER o B K XA ET BIT R ORI,
SRRSO R B U1 B 10 . SRR S A Bl '

A RATERAHE T ME, BT Aeepsc LR IECRER A 3wk b, EER
A BB SR I RELE, LN A R . RIEBRWT:

D) ERARG R BTN, 5 LB, R BNk 3R
B2 I TER. SRR,

2) TSN RLH e hl, AFETRAEEEY. Br RSy,
PR . BN UK. BYRXHLE B E

3) B RAE A E, AFEEOR R ARNAKEAE)
AT, B BB,

4) WK EENE, (UG EEI . BIENFRE. DR B,

5) SCILEELEIYAIMEK, HUBBER RSN R ZE (SRR RS B i R
#) PEIE £ 100kg/min {HIN, J14Hi& F) £ 50kg/min JEH A

6) MR TRER, My TS, W5, b PLC#
B ATEYBERRITRE,  XTBEHE I EAT SN PID Fihils

) NABKE. SEGEITE, O LA — R EE

-19-

¥



FRARER L HAHX ¥ZF By e s EM A4

3.22 RGLSEEH

W HREMBARZK, HHH =& R B3R L DA BT R =4 M
Wt }

FY: Profibus-DP F%%, B PLC 543 Aiak 1/0 b2 )R i 3s e

—4%: Profibus-FMS F%%, S8 PLC. EAZMAFSHL (HMI) 22 [B) 4 As 3,

% PLKM, ScBLBOR MRS A EAL MR (MDD 2 [0 B A Heo

PRGN E TVE]F ST-400. S7-300 £54514% A2 ET-200M 2345k, 1/0, il
i DP M%%, LA 1. 5SMbps fi ZR 5L PLC 5 ET-200M (RIPRERAL AT #e, 525
B RAEREBIEINAE; WAL (FIX 3.5 MR B Rk (i —
BHATITF STEP 7 V6. 3 8Kk, WK R TREMINAD, 20 H Wi R4,
FIMARLIAMEER]: — BRI T SQLserver Bl M B R A BB IR 45 22,
KRR R B AN - . RAMEEARAD LR B 3-1 FrR.

”-, S| $7-400

—- s gﬂ[l’?ﬂl”ﬂ"llﬂl Hnn ‘““““\m!

“: :l »r’ L/;Li_‘:vi;r lule $3 8% TN Y >

e iy ﬁ’? il v i
-t

B e 55

Profibus-FMS ¥4

W 3-1 RYEEANRREH
Fig.3-1 System basic composition schematic drawing

KFH Windows 2000 Porfessional #{ERZ V4.

Bk B BAEH VB REIFR THKM, cOwHRBRIE R, ¥ T Sl
Server 2000 PRI, Aedpicofk IFIX MEEUN, FRSATHERAT o, il
T INTOUCH AR#AF, ReWic kMU REHAR, MRl tas, ETWEHE.
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| 7 cadh o

KA K%L FALH X FZE BYRRE s R Rkt

T EIFT B TIURIAVE1F STEP 7 V5. 3; HMI Ay Wi ifi 8t o+ T
FLENT Intellution iFIX*3. 5 MUMFEAME. BEASLIRLRET Rt AT R R 43,
BRI R R DR A o X T HE i sh R RMII A B 4, FIR R ERBAR, ik
RUPREIE. ATl &t g8k =il X Wipikih ikl M F3hi
55 [ BT

SIA TR P IS 5 0 BoR B, FAE SIS, BRI SR iER.

3.3 BRI RZAEMR T
3.3.1 R Hgit

= EEE R REE KP4 ST &% PLC, CPU A] CPU 414-2 1
CPU 315-2, ZM izt 1/0 F-/H ET-200M. =24 M4 R IE/E 1R &AL & & 3-2 fioR.
somms = y
%a..l.‘ oy
KRS [Taiiing T ek oo 4 --E%P-ﬂ =]

14 HMI Elj 2# HMI gjj
- <

-

Termin,

Profibus-FMS /&

W T b T T
% Lie poa R

113 7ET-200

Pl 3-2 FRYE R4 B AL 25 I

Fig.3-2 System third-level network and hardware equipment disposition chart
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RIUKFHLFMAAX FZF BPREE st RS0

Hed1, S7-400 @il R L E B S7T-300 (1) & 1igiipisi
BB SRS R R EE B8, BWH 54 ET-200M 434k 1/0; S7-300 (2)
RAFREN2 [EH WEFTEMNE BIFSAN 5 45wl R R B
528, EHH 2 4 ET-200M 2413k 1/0; S7T-300 (3) 2 2#rhi BE AU W4k g4
E e X '

X IBE|BTE RN Y R 5 B R, R R A HIE R B T
Bi R R R R E. AWERELETEEBITHER, JFXBREHEMH 24V
BUGERRRIORIR, JERM B RE. ReWF Ladit.

BANRGLR 1/0 fBCh 610 & JTRE 410 &, HBIE 200 £ #ikw
AN E LR — 2R, DR A

E SR R PLC BEERAT B ST-400 #F4> Rk L% 3-1.

# 3-1 ST-400 BidRAC ¥ %
Table 3-1 S7-400 module disposition table

i Hhhk
5 BRI BF5) 5 6 [ F B g )
MPI=19 DP=2
UR1 6ES7 400-1TAO1-0AAO Universal rack, 18 slots
1 PS 407 10A 6ES7 407-0KAQ1-GAAO AC power supply 120/230 V / 10 A
3 CPU 414-2 DP 6ES7 414-2XG03-0AB0 work memory 128KB code and 128KB data
4  CP 443-5 Basic 6GK7 443-5FX01-0XE0 DP=18 S7 CP for PROFIBUS with FMS protocol
5 DI32xDC 24V 6ES7 421-1BL00-0AA0  100-103 Digital input module DI32, 24 VDC
6 DI32xDC 24V 6ES7 421-1BLO0-0AA0 104-107 Digital input module DI32, 24 VDC
7 DI32xDC 24V 6ES7 421-1BLO0-0AA0 108-111 Digital input module DI32, 24 VDC
8 DI32xDC 24V 6ES7 421-1BL0O0-0AA0 112-T15 Digital input module DI32, 24 VDC
9  DI32xDC 24V 6ES7 421-1BL00-0AA0 116-119 Digital input module DI32, 24 VDC
10  DO16xUC230V Rel 6ES7 422-1HH00-0AA0 Q00-QO1 Digital output module DO16, relay
11 DO16xUC230V Rel 6ES7 422-1HHO0-0AA0 Q02-Q03 Digital output module DO16, relay
12 DO16xUC230V Rel 6ES7 422-1HHO0-0AA0  Q04-Q05 Digital output module D016, relay
13  DO16xUC230V Rel 6ES7 422-1HHO0-0AA0 Q06-Q07 Digital output module DO16, relay
14 DO16xUC230V Rel 6ES7 422-1HH00-0AA0 Q08-Q09 Digital output module D016, relay
15 DO16xUC230V Rel 6ES7 422-1HH00-0AA0 Q10-Qi1l Digital output module DO16, relay
DP=3
IM 153-1 6ES7 153-1AA03-0XBO ET 2008 IM 153-1

Al4x0/4 to 20mA, Ex 6ES7 331- TRD00-0ABO0 1512-1519 Analog input module AI4x0/4 to 20 mA
Al4x0/4 to 20mA, Ex 6ES7 331-7RDO0-0ABO 1520-1527 Analog input module AI4x0/4 to 20 mA
Al4x0/4 to 20mA, Ex 6ES7 331-7RDO0-0ABO 1528-1535 Analog input module Al4x0/4 to 20 mA
Al4x0/4 to 20mA, Ex 6ES7 331-7RD0O0-0ABO 1536-1543 Analog input module Al4x0/4 to 20 mA
AI4x0/4 to 20mA, Ex 6ES7 331-7RDO0-0ABO 1544-1551 Analog input module AI4x0/4 to 20 mA

[--B e I -
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FA

% B aRkE SRR gt

9 Al4x0/4 to 20mA, Ex

10  Al4x0/4 to 20mA, Ex

11 Al4x0/4 to 20mA, Ex
DP=4
IM 153-1
4 Al4x0/4 to 20mA, Ex
5 Al4x0/4 to 20mA, Ex
6  Al4x0/4 to 20mA, Ex
7 A14x0/4 to 20mA, Ex
8 Al4x0/4 to 20mA, Ex
9 Al4x0/4 to 20mA, Ex
* 10  Al4x0/4 to 20mA, Ex
DP=5
IM 153-1
AI8xTC/4xRTD, Ex
AIBxTC/4xRTD, Ex
AI8xTC/4xRTD, Ex
AI8xTC/4xRTD, Ex
AI8xTC/4xRTD, Ex
AI8xTC/4xRTD, Ex
DP=6
IM 153-1
4 A04x0/4 to 20mA, Ex
A04x0/4 to 20mA, Ex
6 A04x0/4 to 20mA, Ex
bpP=7
IM 153-1
4 AI4x0/4 to 20mA, Ex
AO4Ax12Bit

W 0 N G

6ES7 331 -TRDOO-0ABO

h6E57 331-7RDO0-0ABO

6ES7 331-7RDO0-0ABO

6ES7 153-1AA03-0XBO
6ES7 331-7RDOO-0ABO
6ES7 331-TRD0O0-0ABO
6ES7 331-TRDOO-0ABO
6ES7 331-TRDO0-0ABO
6ES7 331-TRDO0-0ABO
6ES7 331-7RD00-0ABO
6ES7 331-TRDO0-0ABO

6EST 153-1AA03-0XBO
6ES7 331-7SF00-0ABO
6EST 331-7SFO0-0ABO
6ES7 331-7SF00-0ABO

6ES7 331-TSF00-0ABO

6ES7 331-7SFO0-0ABO
6ES7 331-7SF00-0ABO

6ES7 153-1AA03-0XBO
6ES7 332-5RD00-0ABO
6EST 332-5RD00-0ABO
6ES4 332-5RD0O0-0ABO

6ES7 153-1AA03-0XBO
6ES7 331-TRDO0O-0ABO
6ES7 332-5HD01-0ABO

15521559
1560-1567
1568-1575

1576-1583
1584-1591
1592-1599
1600-1607
1608-1615
1616-1623
1624-1631

1632-1647
1648-1663
1664-1679
1696-1711
I712-1727
1728-1743

Q512-Q519
Q520-Q527
Q528-Q535

1680-1687
Q536-Q543

Analog input module AI4x0/4 to 20 mA
Analog input module Al4x0/4 to 20 mA
Analog input module Al4x0/4 to 20 mA

ET 200M IM 153-1

Analog input module AI4x0/4 to 20 mA
Analog input module AI4x0/4 to 20 mA
Analog input module AI4x0/4 to 20 mA
Analog input module AI4x0/4 to 20 mA
Analog input module AI4x0/4 to 20 mA
Analog input module AI4x0/4 to 20 mA
Analog input module AI4x0/4 to 20 mA

ET 200M IM 153-1

Analog input module AI8xTC/4xRTD
Analog input module AI8xTC/4xRTD
Analog input module AI8XTC/4xRTD
Analog input module AI8xTC/4xRTD
Analog input module AI8xTC/4xRTD
Analog input module AI8XTC/4xRTD

ET 200M IM 153-1

Analog output module A04x0/4 to 20mA
Analog output module A04x0/4 to 20mA
Analog output module A04x0/4 to 20mA

ET 200M IM 153-1
Analog input module AI4x0/4 to 20 mA
Analog output module A04/12 bits

sk, BHEENNHNARGME, IR SR AR 4%,

: RO 5 RS SR A N AL T . RERCE UPS (R Tm) i F)

i, FLYR,  Bl7 1k SRAR BT FEL TN 428 0 2 28 A B TF i A 1t ol 18 & T
| .
3.3.2 Rt

‘

; A AWM B R % PLC B, AR STEP 7 V5.3 K

‘ Intellution iFIX V3.5 % PLC HEFARE B IMT AMLATIT R M4 4ET .
1) PLC # it
W R DB, GaTaM, KIRE LR FrRshiesst, #e
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Fig.3-3 PLC system program structure diagram
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Fig.3-4 main injection system master routine block (organization block OB1) flow chart
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Figure 3-5 combustion system control procedure (function block FC199) flow chart
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Figure 3-6 spurts the coal tank switching control procedure (function block FC201) flow chart
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Figure 3-7 milling systems control procedure (function block FC200) flow chart
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SRS, S U R BOE (TRET I IT BL M e A, LUK B A 400

-30 -



FAAEHEF X | B E BPRRE ARERAR
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AT B A AR —SE R

1) Hel RGNS RSB B T AN S B DR
MRS, WHHEIE S, SALRITFR, BASES, AR s g,

2) WIS RE DT R Bk oK B BT, /NS
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Figure 3-8 coal amount computation and contro! IPO molded relief map
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3.4.4 T ttRlARENER

MK AZ L Y —A B % XYY, FRA—clla. mRKESE B
B E BRI, FRoEoRIAEZ A (multiple regression).

—, ZLHAFRE

=)\ AN YERER ML AT
BB YRINZE m ANEZH X L oy NIEW, HX o MBRHE
5 Y ERERR, WX o] NMRBORBRTE m Tttt b3, Hk, —4t m
s 2 ACIVERSE NIdE3 4 d2 Uik R '
Y, = BoXo+ BXy + ByXy +-+ B X @1

Hep, &, ~MO0, o2)o HIRIK, —A mREAETAM R A MG K -
Y, =by+bx, +byxy +--+b,x, +e, | (3-2)
AR 0 ABRMIREARS, B JAMRE L, 2, =, 0 TRTY
(N Xy s Xap ¥ s fORE ME (b)) 2SRRI — AN R
[, —A ek R B4 e K
P =by +bx,+byxy + +b,x, | (3+3)
B, bR x X oy LIBH OB y BRAGEE: bR byon NS,
ERE % 5 o, RBREE—ER, xRERIN—ANREI y RN, BRHA 6,
Xy oy X A (BCER) N o Xy B9 M 1J3 R % (partial regression
coefficient); B bp.n-liE, BRE 1 x 0 xERFE—EN, xiE
W AIALXTE y (BRE, FRH K & o0 AN (RS R IS 63y R IH1 0
R KA, bR xxt y B REG ooy 6B XXy IRIDE R AL
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PRI 77 3R % 0 [ 5 P I ok s AR T | 8. T LK R 4 A2 475
AL, 0 AT H SRR B s AR L% o i F LR IITAT 46 R R RIS,
FR G A SRR AL IE & (U1 SAS. MATLAB. True Basic %) B8 7 HiMEi 4,
W AR, BEEE TR ABEEMGASR, Rl SR w8,

() BT THRAE R E

Hi (3 «5) 13K b AN (3 «3) FABIM L IR, WL o= -5 =%
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SR E SATVEPEIEIE 3¢
(2~ ISR IR B %

R Z R A MBI LR AR, CHEERRATH '
AR y BITEXR, 5 IERHEBRA BT84 EASHOR y A % 2 o
AR, P, TR S BEER y EREEXEARR, EUARHR L
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= BRE A NRTRNSETEE
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SEBUNHBAR. Bt EREEIXRABENR S, BERE—& b BE,
A% bHARE, BREEN ¥ HEEERANERIAL R, L TEEH
JASMHriE, AR B R BN BAER, LR %% FE I A 75 R LE A Ak
110 S AEBEHERG 2 U R T ¥ (¥ RRY o BIBRAS B3 A BN FERR A A BN 4
HER, FANRES BE BRI cREA R, MARRN CERPIRNA
AT W) £ LM,

HiIT BB REAFAEMIR, 2 m LRIl p A B3 1 A3 LA,
HAREH EIXLE BRBON Y INEYE AN AR B, fi A8 & I3 5 RIS/
MM — BEREARBE. L5 T XA EE LR A 55,
HRBEKAZENBRBTRENRE, MEKEEHARRBTREIRE
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RE bFRT XX Y RAABNL . (BB E TR VP IX L B AR H MR E
Bk, DARFATEOCRNZE, ARk e o M a1 B 1.
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D) BRI
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(> | EN datetime ) v
| rowz float 8 v
| |cmwz float 8 v
| |pMwz float :] \
Cmp2 float 8 v’
"~ |pmp2 float [} v
 |ppPr2 float 8 v
| |xomz float 8 v
[ |esp2 flost 8 v
HFYL2 float 8 v
| |rRFYL2 float 8 v
I {rcxi2 int 4 v
- |cmsi2 int 4 v
cMxL2 int 4 v
[ lcmeyz int a4 v
| |cmrs2 int Ky v
 |cmiaz int 4 v
[ |emrs2 int 4 v’ |
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Figure 4-13 data sheet “XL2-M” disposition chart

“fi Design Table 'XL2. YB"inPHoHG A el Y =101 %]
Column Name [ Date Type | Length | Allow Nulls | -

| [RAST smalldatetime 4 v

| |ene ‘ float 8 v

| |FFF float 8 v

| |Kom float 8 v’

[ |wrrL float 8 v

| PML float 8 Vv .

ia

|| ~]
Columns l

firzeryptaon

e fanlt Value
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T lenty 4y

Identrty Swed
Lientyty loorement
Iu Fowaxd
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2) MATLAB %if2

Mat1ab FUE ALBUM AT (B0 S, 057, KO A I 650, Y Mat Lab
BB SR S5 U 9 4 o Beid SR PR JE A EXE ATHRAT SCAF, g VB i
SCBLMIATH S fE. RARPmT:

function reg_ana
clear all;
. timeoutA=logintimeout (5) ;
u conn=database(’ odbc_hg’,’’,’’);
[ ping(conn) ;
cursorA=exec (conn,’ select * from XL2 YB');
cursorA=fetch(cursorA) ;
AA=cursorA. Data;
close(cursorA) ;
close(conn) ;
[n,m]=size(AA) ; o
X1=cell2mat (AA(:, 2)) ; A
X2=cel12mat (AA(:, 3)) ;
X3=cell2mat (AA(:, 4));
X4=cell2mat (AA(:, 5)) ;
Y=cell2mat (AA(:, 6));
T=ones (800, 1) ;
%save link data X1 X2 X3 X4 Y
%load 1ink_data
X=[T, X1, X2, X3, X4] ;
[b, bint, r, rint, stats]=regress (Y, X) ;
» b
bint
stats

e
4

Ia timeoutA=logintimeout (5) ;

¢ conn=database(’ odbc_hg’,’’,’’):

N ping(conn) ;

s bl=b(1);

| b2=b(2) ;

| b3=b(3) ;

b4=b(4) ;

b5=b(5) ;
update (conn,’ XL2 CS’, {’ CanShul’ }, bl,’ where id=1');
update (conn,’ XL2_CS’, {" CanShu2’ }, b2, where id=1");
update (conn,’ XL2_CS’, {’ CanShu3’ }, b3, " where id=1");
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update (conn,’ XL2_CS’, {’ CanShu4’ }, b4, ’ where id=1");
update (conn,’ XL2_CS’, {’ CanShu5’ }, b5, ’ where id=1"):
bb=b’
ss=stats
close(conn) ;
timeoutA=logintimeout (5) ;
conn=database (" odbc_hg’,’’,’’):
ping(conn) ;

insert (conn,’ XL2_CSH’, {’ CanShul’,’ CanShu2’,’ CanShu3’,’ CanShu4’,’ CanSh
u5’}, bb) ;

insert(conn,” XL2 CSJY’, ' R’,’F",’P’,’W },ss);

close(conn) ;

VL4 R

8.5852
-0.1?a7 !
0.0088 . i
-8.8001

stats =

0.5061 203.6868

Pl 4-17 Matlab BAeot 5745 i i bl
Figure 4-17 Matlab routine calculation result picture chart
Hrr: b FIYIRKG bint P IRBIOK B stats HITRS0]Y 1HOR
Mg, HMUAEE: MXRBRE. FAH. 5 F XN p. 207 54,
MR FHR A 1, BV RS F>Fl-a (k, nk-1) 4% H,
FAUK, BEWIIAFRESYE: 15 F MNMB4E p . 4 P <alpha IHHA: H, 1]
JHEERR AL
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3) HUHHSHIFUT:
WEHL BE SRS MO BRI VB SR B, TS, AN, BOF
HONAR I, WEREREEFEE, BRI, BT A4 . R EAFIRS I 5

Private Sub Command4 Click()
On Error GoTo QueryErr

SRR TRE R REARR T
Select Case cc(2) ‘
Case Is <=5
YLKDS = 0.7
YLKDX = 0. 62
Case Is <= 10
YLKDS = 0.75
YLKDX = 0. 62
Case Is <= 15
YLKDS = 0.76 &
YLKDX = 0.65 ' ’
Case Is <= 20
YLKDS = 0.75 . D
YLKDX = 0.7 - -
Case Is <= 25 ‘
YLKDS = 0.78
YLKDX = 0.7 -
Case Else -
YLKDS = 0.8
YLKDX = 0.72
End Select

semt [ ICF RGN, RMIES  #uag
If ¢(2) < 0.8 And c(2) > 0.6 Then
If ¢(2) < YLKDS And c(2) > YLKDX Then
Select Case cha
Case Is >= 0.025
PSPS = ¢ (5)
Label23. Caption = "[E @ A%, HHTITHE ~
MsgBox "iRZER K, HEMATITR", 64, "&&”
Case Is >= 0.02
. PSPS = c(5) - 40
Label23. Caption = "4 [k E 40 ”
Case Is >= 0.015
PSPS = c(5) - 30
Label23. Caption = " VIEH&E -30 ”
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Case Is >= 0.01
PSPS = ¢(5) - 20
Label23. Caption = "{#¥[E ¥ & -20 ~
Case Is >= 0.005
PSPS = ¢(5) - 10
Labe123. Caption = " [E ik -10 ~
Case Is > -0.005
PSPS = c(5)
Label23. Caption = "JE & EIFH”
Case Is <= -0.025
PSPS = c(5)

Label23. Caption = "l ) e A4, #HiRAIIE ~
MsgBox "RZERK, F4LPFIITE", 64, "&iE”
Case Is <= -0.02

PSPS = ¢c(5) + 40
Label23. Caption = "YWL ke +40 7
Case Is <= -0.015
. PSPS = c(5) + 30
Label23. Caption = "H{FTE B E +30 7
Case s <= -0.01
PSPS = ¢(5) + 20
Label23. Caption = "4 JE A& E +20
Case Is <= -0.005
PSPS = ¢(5) + 10
Label23. Caption = "W WIENHE +10 7
Case Flse
PSPS = ¢ (5)
Labe123. Caption = "[i J) AL, & RATIFE ~
End Select
TTHIWHE U B BUE R R RGN
Select Case PSPS
Case Is > 800
PSPS = ¢ (5)
MsgBox
"W RE LT REE S E R, FEWEITE, 64, %"
' Case Is < 600

L]

PSPS = ¢ (5)
MsgBox
"W BRI AME T REIE S ERTCIH, FEE I, 64, “RE”
Case Else

End Select
Text7. Text = PSPS
Else
PSPS = c(5)
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Text7. Text = PSPS
Labe123. Caption = "Ryl IEH IWATEME
End If

Else

MsgBox "[kJ) ELHL BE K, WA TITRE 7, 64, "HE"

End If

If cha < 0.005 And cha > -0.005 Then

Else

Timerd. Enabled = False
Timer>5. Enabled = True
Label34.Visible = False

Label37.Visible = True
Label37.Caption = “COMMAND4”
End If

Exit Sub
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Figure 4-18 spurts the coal system model control interface chart
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