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Research and Realize on Sintering Plant Expert System

Abstract

The sintering production is very important in the process of material production of
ironmaking. On the base of the basic control system, base on the characteristic of sintering
process control, mathematics models and knowledge models for making control decisions,
sintering plant expert system give the judging of sintering production and basis for operating
supervision to stabilize the process of sintering production, raise the outputs and quality of
production, decrease the consumption of energy to level off the components of sintering. The
sintering expert system make strong of the supervisal and control function for the control
automation level, with the higher automation system and make of mathematics models,
planning and optimize control. Jt provides the operating supervision by collecting and manage
information to speed of operation, improve management and optimize the process of
production.

The task of research project is the sintering process supervision expert system for
sintering plant machines No.1 and No.2 in Qinhuangdao Shougin Metal Materials Co., Ltd.,
the paper presents the actuality of research and application on the expert system domestic and
overscas. Through the technology description of expert system, it analyze and research on the
control models and process models, discuss the application of expert system in sinfering
process, and introduce the special instruments for the system. The paper discuss raw material
bandling model, bedding mix planning model, dosing determination model and burn-through
deviation control model, also show the system structure, aetwork, communication and HMI of
expert system.

By the description of the hardware and software configuration of sintering process expert
system, the paper research the expert knowledge models of sintering process expert system
mainly, and the set up and applications of the process models and user interface software.
Combine with the application of expert system in the sintering process of shouqin, it analyzes
the mathematics models of expert system, put forward the common process and methods of
expert system and talks about some actual experience applied in expert system, the benefit of
the expert system is analyzed. In this thesis, the structure of the information network of the
expert system is analyzed deeply. It can deal with the information that has been collected by
scientific calculation, so as to provide the proof for condition judging of the production and

the operation.
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Fig. 3.4 Configuration of Sintering Plant Supervision System
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ERXFREFaL F=¥ WERGELRALEMN

34 BAEREGER -

HTRHAXEEIBNGER, RETERELIEETET —RANLES.
HTHBAETREMFABABESHLCEREEFTR, ERUVAULNTHATE. BR
NAERF (mlcomm, m2comm) HEAFERREN—RRE#TIHAE.

b
£
i
B
i
H
t

. Level 1

Machine 1

s s vt n v atwiarm Lo

Machine 2

, B 3.5SPES 5— & RZ&MER ' Y
" Fig. 3.5 Communication between SPES and Level 1

RS A (m1comm, m2comm). i AL (mlcomm, m2comm)E K A%
| ZEMSORERRBL A ml B, XniBlaster £RATAM AN MOM K
(message-oriented middleware IR FHPRIEE). ¥*XEZLZMEAEF (mlcomm,
m2comm)fE 4 xmiBlaster ¥/ 35 B B T 4. :

341 —RERHERRAZKEMR :

—RARERRMBERTFIARLE TR RAREBEP. Bo88ERE—RRENS
B ‘m1_measured’ #! ‘m2_measured’ , ¥ 1 A B ¥ I £ 47 ¥ MI_MEASURED #
M2_MEASURED #. EHFHUETHEEFESHE. WR—ZRLANWEREFESIHHE
SHRMERN FHE XA ERREETTRAGERE, LSS e4 R,
- B EEHERRRARE. AT RRINEE, SAREUTER: URFFRMN—
REGHOLERTERHEE. MREPNNEERT o4, LTS a#T 10 KK
B, MiZiEIX 10 XMRHE, FREEARERME. So8EREENRPHIERE
BI—1T, #EETHERBMAEE. ,

M—BERGAERE _RARGPENHRBEEAET RGN EERBERE.IF
BB UNENE A XRE, THETURNENE., M TREEMLL vh X4,
KR 1415484 F BB Oresilol-7 FH B, SEANEOBERSHBEHUR
6 MRS RMHEEREGE M. X 14154 8RB R oresilol#4- 74T £ £ R EA
B TR ENA w%mﬁﬂii&ﬂbﬁ%:ﬁﬁﬁ‘tﬁm&iﬁ. F 15 MEER 7 MEF
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Rk FEHLFEBT BE¥ BEBRBLRAGEHN
HEeEEEHTEALHE. RUNENESRIEEEEAEI _RRA.

E—GREQERHT, TXREBERAEE. KEURZRITERUREN—
BAEERAHE. R AKBERE 1-3. SXESHERE. Eh. REANHRE,
BUERZSHE, WERKRENEE. ¥ TRENFEDURSAREHER., ReBa
EENEENEERREEE. BRRENAERRESHeRE, REREHE 1-64
REME. BTEEHRE, TERN 14190 RERAER #14BREEE, DR
15#- 1945 MIRAEH 8 RBRE. HEIEWSLMERETERE. REFHEMKE
B 1E R U RS RLE TR '

342 ERARIT—RRFBEN
| RAERRRERREER RS — SRS
o MNEBRAEHER ML, M2 ERFHAEEHNFTRRER, B Adi*Send to LI'#EH,
‘basic_recipe_m1’ F‘basic_recipe_m2’;
] &ﬂ%%ﬁ%ﬂﬁi M1, M2 Ezrﬁﬁﬁ%ﬁﬂflﬁﬁr B, Jﬁli}’—ifﬁ
‘Send to L1’#4#l, ‘dynamic_recipe_accept_m1’ F‘dynamic_recipe_accept_m2’:
® BIDC fl BIPC BB HE XM H RIF B, ‘packing degree_ml’,
‘packing_degree_m2’, ‘machine_speed_m1’#3‘machine_speed_m?2’
basic_recipe_m1 B AEEEBEAHBER T RABHEE, HELBHRAHE
HHRREERREHEE. N 1#-8#F B RTGE AR MEE a4,
dynamic_recipe_accept_m1 15 B AN ERE AR T R4 H #E, E%Hﬁﬁfﬁ
15 MICHBESEEEHEMNEM L, 4% - 1#F0ANRREE, RANSHIN
1#-15#{3 2 ¥ FRLA S . packing_degree_m1 {5 B4 1#R MM BHEEIEE, 4R E
6 N A RLEL T TH T B ¥ 2 (& - machine_speed_m1 b 1#5E £ HIALER €{H, £.47% m/min.

3.5 Mg |

ABIRTHRREEERRAGH, STHATREEKRAMINGE. RGN
C EEHEARE, URERXREMARSHANEBLET R, EHEME, RETXRA
MEHRE T ERREMBHANRGLE, MTESERRENAFROLIES. A
B, Wit T ¥R R A SEM AN RRHERER. BEL T EXREATRIENHE,
MBETEFXRAES - RENRLARNERLE.
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R X FREFT Fo¥ XTF45oinbanaBY o
FME ETERMREMREER S

BESBREHERRZEBL EIRERATBARREENRERTLETIE. K
T BEEERER, EdEAECEERLE, it MmRARE SHEEH,
ERERHR. ERHEAVGHEKATRERE, NAMHECHIERRL S Neuron
Data,Inc)] Elements Environment 2.1.4 and Experid.1.4 #EB K. | LFMRERN S H
EFEHMWEMEEERAME, 2RFEMELE SP1_Normal.tkb R SP1_Unstate.tkb . #¥4E
ERZGH M BELREEORN, RAKEEERNMAERREENTE, DaiRE
RIGEREEIHE, Eilb, XEEESSNETERMRENREHEE.

BREESFERFA UM IAEAY 0 HIRAE, &8N T REilEh
EREAHIE. ERERALERHNAARARSMARTER. SELSHRSEERSEN
HMESHMRE, RARZMARAN, RERENKMRE. BRBEETHEDEX
RN AR LEUET AR, S8MARIRFEEEN L £ SURITH
B, AHEREEEANEREHAZRNERHEA4 TRRRMEHEIE. BRREY
FREVEFMRED, Bl FXEDPRNBEEHIRRE. BREiie B RER,
WS EGR ., B R, RERGEERY. RERSHHEYNRERRETR,
AR ERRAEH, BRAREPRENGN, BHRgEy ] HERES R
KARRE, BHREEANSNEN, UAREAXBRSEZTAREMATHERE
g

41 BERB QAR B o EIR

4.1.1 ERPERANESIH
_ £ 4.1 BRPEARS TR
Table 4.1 Abbreviations used in models
£ Hik
{.] = Rk &)
F = HE
Fuel ygecave = BHE (@FEMCIRCHLE)
FuelRF = Fuel 5§ RIET HAH (R +H1HET)
FuelCarbong,, = BEC &8 , EXTRANUNETERN
FuelCarbonyy,,, = #HC TR, EERSHPRNY

FuelMoistpasic - = WHEER., ExEELNENEHN
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ik FREFa L

PO RTH R R S

FuelMoistytey _
Gassp
GasspIE
GasspTIC
GFtot
IESP
IFTMes
L

) Sp——

L pinmin
Lmarse
Lucpuet
Loiunm

Lyiorue

MlInmes
PID

RFR pum
RFR maxFuet
RFR i
RFR minpu.
RFRupp
RFR.puu
RFRg,,

SMBL
SMBLy,,
SMBLytop
SMBLgp

W o

n e

MR, 7 B s RRK
B

BT, AABEREHPH
BAREE, BERHTH
BAFR

U T3

KB RE

cird

4 % AR

SR IER

SAR, ARRARS
KAIR, MR
BHYER, BRRABY
BLEER, MRS

B

AkBRBHE

HEEH

PID £

B (WE)

BV

RFR B, BRRAEY

RER #M, B

RFR {ER, HBRRARH

RFR 5/, #kis
LR, ATHRERSHEHITE
LEET ., ATREREETN
RIEF I %

PeTRY N

HERAR SR
AR AR ORI

PR A R R
FEERSR R REH

=% Wik £or )
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Ak FatFE500 Fo¥ X F+EonhegRegy o

412 RS (ISA Fi)

@ - RB/HY = B A/ BRI

@ =W R/ BT/ @ = RB/ER/RB
@ = WAEH /BB () = #tw/e%
@ =W/ BR/BH = HH/ BT

) =/ B _ = AR/RR/ B
@ = Biy/B R (fu) = Br/Bw/BY
@ = R/ R/ - BE/BT
@ = B/ BT/ @ - BR/RF/EH
@ = BN/BR @ - KR/BR
(uie) = BB/BR/BH @ - ER/EF/BM

@ =EH/ET = #R/RF

4.1 X RES (ISA #71)
Fig. 4.1 Instrumentation symbols (ISA Standard)
4.1.3 EHR E0RN S
UTHERISESREMATRE REE-IENREENA. SEFEHTE
R T ge v SR i fa) .

MATERIAL FLOWS AND CHECK POINTS OF SINTERING PROCESS
Bedding Acid FuelA RF Lime- Lime Olivine BF Dust FuelB Steam{F2) Steam(F4)

mix flux stone RF lWater(r=1) lwmﬂ)
PreMix 2nd Mix pe=mIMixBunkerl={ Strand }

1(a) 2() 3(c} | |4(ch Sie) 8 7ig 8h) 9 10() 11(k) 12 13(m) 14(n) 15{0) I ) 16@)[
Measuremenis | | |
(Level, Moisture, Flow) L1112 Ft,F2 F3,F4 M1 L3 i4

42 [REF RIS
Fig. 4.2 Material flows and check points

4.14 BRE ERAREHRBEERER
UTHEZEREMN AL EHRENEREE. BPEHARRETSKATER 41
PHGEE. '
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MATERIAL FLOWS AND CHECK POINTS OF SINTERING PROCESS
Bedding Acid FuelA AF Uime- Line OHvine BF Dust FuelB Steam(F2)  Steam(Fs)

mix fiux stone RF iWatariFi) J"hiifal.ar(Fs) )
PreMix T-and Mix lﬂ-wixsunke; Strand
f t t
16a) 20} 3(c) | |41 Ste) SO T s S 110G 1500 12() 13{m)  14(n) 15(0) 16(p)
Meaasurements | | |
(Level, Moistura, Flow) L1 12 FiF2 F3.F4 M L3 L4
a) 2(0) 3(c) 4¢d) S(e) 6O 7oy 8 9 t0ff FAFRauaw 15(0){L3)
A A }

Sintering Mix Amount Control Model (SMAC) l

IR

Set values for amount Control of Dosing Mix

H)FLFY  $3(M){F3,F4)
1(? i(b) :T:) Tn sga) &h 7ig 8M 9@ 100 14{n)({M1)

L A
Sintering Mix Moisture Control Modal (SMMC) l

v v
Set values for Water amount into Pre-Mix and 2nd Mix Drums

FuoiMoisty,, FueiCarbomny.,
1(? i(b) 3l¢c) 4id) S(f) sf) T) ar) o) 100 RFRwrow  FueiMoist,, FueiCarbon,.,

{ [

Fuel Ratio Control Model (FRC)

¥

Set values for Fuel amount in Dosing Plant

1@ 20) 3c) 46)  S(e) 6  7(0) sm) 9 100
i } I

§
Return Fines Ratio Control Model (RFRC) ‘ I
‘ J
Set value for Return Fines amount RFRasu RFRurvet
16(p) (L4)

Sintering Mix Feeding Controf Model (SMFC) t

Set value for rotating speed of Drum Feeder in Sintering Mix Bunker

Slrun SMSpeesd MiE RM oM

| | Voo

Sintering Mix ignition Control Mode! (SMIC) §

Set values for ignition gas/combustion air ratio and ignition energy

B 43 R —RREHHER T REE
Fig. 4.3 Main flow sheet for Level 1 Control Models of Sintering Plant
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R AFRLEEAZ Fr¥ L FE TR A SRR

ERGARNBER AR SHAE L, NERLNEHEEHARMGE. 5%
REZRE BeddingMix, ZJ/SHKKAME AcidFlux. #% AfuelA. B RetumnFines.
FKH Limestone. 45K Lime. EIZF Olivine. #47iEF BFReturnFines. K4 Dust,
#%l BfuelB, HPEFTFEM L1, L28%. £—]. —BERAR. ZREHAME
HRKRREAITRN FI-F4, BREHSHEE M1 83, URESHENSENH
L3, LARM. 3 TEEHEY, EFHLMERMNMAN, THHLIIERMEMNY.

4.1.5 BHRE
Eﬁ%ﬁﬂ*ﬁﬂﬁﬂﬁﬁﬁ%?)ﬁ? fim 1 B8 (= BFSTAR FEHk.,
REZETEER—TAE (B) , EKERBTAEIRE. IBE—RRAEFTH
TR AERGEEEYD, SENAEKES—MERSE RENEERE R,
. sATE (5*1s). - ‘
EAXTRTEREGHE. XAEANOEEERR (W: c-6c4,44,%.) RS
XM, EENSESD, &ESATIHENSHEENTFRE, DEEEHEE, ARK
BRETRAY. REETRARTENLEE, BEFPHRHRREBLFIRMNYEAL.
et EHREFARNHRERGRTEREAHTEAR.
® HERGHENEPTEHRENGIE:
Delay(CheckPoint 110 10) (s)

“.n
T(s)

BeddingMixNumber =

e, T: @m&EETAMG):
Delay(CheckPoint1 to10): MAR#( T 1 B 10 F3EE B a]
W, HEREHECR: -
Bedding Mix flow vector (BEDDING MIX) ‘=BeddingMix [BeddingMixNumber]
® BRERAMERRFITERENIHE:
Delay(CheckPoint 1t016) (s5)

I(s)
Delay(CheckPoint1to16)=Delay(CheckPoint1to11)+Delay(PreMix)+Delay(CheckPoint12t0

13)+Delay(2ndMix)+Delay(CheckPoint14to15)+Delay(MixBunker)

I #1, Delay(CheckPointl totl): MEH| & 1 B 11 B EEIR KA,
Delay(PreMix): —iRHIZEIR T} E];
Delay(CheckPoint12t013): MAHI & 12 B 13 #Y5ER B (6],
Delay(2ndMix) : —IRRITERESMA];

SinteringMixNumber = (4.2)
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R RFMEFHEATL Fu® kT4 Fiein ey b

Delay(CheckPoint14t015): MR 14 3 15 B R BT ]
Delay(MixBunker): & & ¥ # HER B (4]
W, PEEREHERR.
SinteringMixflow Vector( SINTERINGMIX)=SinteringMix[SinteringMixNumber)
o LRKHENETTREERNE:
Delay(CheckPoint 6 to11) (s)

Lime Number = (43
T(s)
Lime flow vector (LIME) = Lime{Lime Number]
o E¥ fEmEFITERHBNITH:
ReturnFinesNumber= Delay(CheckPoint 4 to11)(s) (4.4)

T(s)
ReturnFinesflow vector (RETURN FINES ) =ReturnFines [ReturnFinesNumber]

HA R RTRERGHHTSRMRTR.

42 AR EER
4.2.1 ik _

REERBEERCMACORERERREANGREE, REARIRNNE
KEEHEA. '

BREGH T RENNETRE, URBEERSHASNHTRE. ERIHENZH,
RANOELZBNEN, HERSHMNREHEEEREBEZA. BEERURER
B (A1 R B R AR AL .

BRI

o HEEAGHIKE.

o KEREHGERM,

o RAREHE,

o IEILRATE, -

B (E—HEHR%K):

o HERSHEBREH.

B (RHAEED:

o EVLIFHIERA,

o MELLEHIERBA,

o RARSEEEZHEREA.
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R RFALFEAL Fod ATHRLRANRERNSH

—RRGERER: RERGHE, BHOBAL
422 BRER AR CHHTH

Sintering Mix Bunker SMBL g @ SMBL 0
Leve! (SMBL)
" sp 4 SMBL ypu0 e
Set Point -
Change of
Mes Strand Speed (o
Meogsurement)

v

Changing speed of SMBL =

{MesD} = Mes/dt Effacts of

Retum Fines /
Limestone/
AcldFlux/
Olivine / Lime /
Fuei

A

&\V

Sinter Mix Bunker Level effect
to Set Point of Bedding Mix

+Lim \\
N
RERY

44 RERSEOEAZH
Fig. 4.4 Level control of Sintering Mix Bunker

BERSHAHMRERTEHTEY, FHOCHEEMEE. HRERRES
W, AERAREENRTE. RERNUTLES, RAMSBENERREENE
SEMOEN, BORBHE, BUELENEREE. 4ALFRERONTY, B
RELASE, HEARNGREH.
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423 HRESHES (&ML 1)
SinteringMix = BAE(ERBRE+BF + KB +/-HERSE OB EHEZ®R
AcidFlux%, Limestone%, Olivine%, Fuel%, Lime%, % R
RFRaBM = & IR HIER L3758
FuelRF% = X BB L HIHER

BeddingMix = SinteringMix * { 1-AFRaBM(1+FueifF%) ) / { (1+ AcidFlux%+ Limestone%+
Oltvina%+ Lime%)* (1+ Fuel%) )

BeddingMix(Checkpolnt 1]

Feader 1| | | [Feeder2]| | [Feeder 3|
y y

Feeder 4| | { |Feeder5] || [Feeders
A

[ L {
4 4 y y |
— ) )
vector n — 1 —
— — =
" Ji= — —
] — -
= X -
F - - ]
Beadding Mix vactor
a = BasePoint { a3 [ a2 [ a1 | a |
Sintering Mix vector

[a+3Ta+2 I a+1J a l

Return Fines Ralio vector
La—3 La-a 1 a-1 I a I

RFRsBM

HisHmEROMES
Fig. 4.5 Bedding Mix Control

REREESELE, UREH SHURE AR LLEAMENET L, 487K
A EAREREHESHETENEW, T EHEREAHE, EHARLEEY
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Ak F it P Fo¥ ATEEePANRERYIH

FFIC fYMIABCEME, TR EN 6 FEFHREEE 0 B (0+5) KB Wiot. FELEH|
Y FRIC fmdifE A E B ATE R WIC1I—WICS e E, SR HRRITEERE
HERRVER WIC HdEE, ERFTESNMLEHEMERSHINEE.

424 BREREREITH

Base Element
* BeddingMix = SinteringMix * (1-RFRaBM(1+FuelRF%)) /
{(1+AcidFlux% +Limestone%+Olivine% +Lime%)*(1+Fueil%)) (th)

BRA/AZRARBENY.

* BeddingMix = ... / { (1+AcidFlux%+Limestone%+
Olivine%-+Lime%) * (1+Fuel%) }

BT AR e, EERERRRSEE

« BoddingMix = SinteringMix * ( 1 —
RFAaBM(... (

BERETRE

s tlh b tigh 20

R AR R
(SMBL)

& KAl

® HEWLERE (MesD)

FArE H 30 R

M 4.6 G RABEGE 1A
Fig. 4.6 Block Diagram of Sintering Mix Amount Control

X AHR &SR H SR AT AT SRR A R, CAR RS TS A gy
RESRHBHNABRRZRSHE, MRITEF L (BTHERSEREMETE 1
TR RESERGHERSLERK. ERE%EE,H&ﬁﬂEEWWEﬁ%BQ,
HHEERSEHAHER R A,



Fak EMERERL Ford AT E Rl R ANRSET S

BRERSHCHEL R EERIERER R CH. RBBAME. BHEEURIT—K
WEHETEENH, EAEAEYWES LICHIREHE, BELRFRREHI ERRERSH
5. BORERERKRES. TR ReHSIREZEBIRE, BHRY
Bl LICHRERERT AR RY. RTEHOREESIREZMNRE, SMEEHR
HEBKBEE, 59thA S0%ME A8, BSRBETTREERIFHERKBRES
FRENEEREENG, SEERES 035 W/ MIMHER. RIEELER, 248
FRAEERAEE, B ey, BRARE. £RREFHNERER, F&i
EALHERSBENMEREEHE.

4.3 PR tLERR R
4.3.1 #:A

MELERR(FROEZ A T ELEHIRSR ST RE LEN T XY FER,

ZAMHETEAER, SERERGRANNBOSTENEE. 5 EVER
1 chikpl BiEdl. Bkda TR, HRNBETHERAREY.

R rR e P2 SR i (AL FUR TR o

BEEBA

e WRAERSHE,

o RHEMRLE A. BRHE,

o N AFMRE B KM,

o RELAFRE B A HKE () M,

o BV RE,

o HTRIERMTE.

BERRE (E—&AR%):

o BHZEMRA.B BEBARTHE.

—RBAHITE:

» BERAKCETE

o B E

S FREEH T BERREE, BIERERE BHE Wiot FIRRFAEE R EEHT
B LB S FRIC, Sl Ao i), RERHps M, FB HHIIER FFIC /Y
BEEETUALRGRE. BB EAN AR EREERAHATREME, U




RIXFALFERL Fo¥ AT R RESRSBE N
REHFNRBARE, WIC BYEAAHNMNEET. FHFREHRELEE
THEBRSEHARE. '

432 B AR S 3)

Fueld% = ME AZEEFHERETRMWENE (KEF).
FuelAMoistyas% = FRZEFRE A BRI REE.

FueldMoistpec%e = TEEFTRETPRE ANEEN .
FuelACarbonees % =BRHEMRH AKX CRAUESRE.
FuelACarbongp.u% = ERFFEEEPRHANCER .

FuelA = { (FuelA% * BeddingMixfc-4]) } / ,
{ (1+ (FUBIACErbON, 0, % - FUBIACaIbOrges %)) * (1- (FUBIAMOISt 10y, % - FUBIAMOISt50% )) }

&

¢

Feede,

-

Feeder vector

Delay (Feeder-Conveyor)

5

[HLTT,

Fuei vactor

[c-GTc-SI Ic-aTc-ZIM]crc+1_Ic+2[c+31c+L[

¢ = BasePoint + Delay(Checkpoint 1 =>3)
y (Feeder—Conveyor) Mix vector

[c-GIc-SIc—4Ic—31c-210-1I C lc+1lc+2_1 c+3 Lc+4T

4.7 HOEL A 45
Fig. 4,7 FuelA Contro} (Check point 3)
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4.4 B EERER
4.4.1 LR _
B M BRFRO)ZRER A F ARSI HEN L RFR) S R,
BRFRERETOERT RUERESNE., BiET BISHET L), Mefsn
WY &, BETH M-S ERANTL.
BRI
o RERSE,
o EHFBEFRE,
o AEFHORAIRE.
BRI (—EEHR%):
o AEVEREM
— BRI HITR
o BEFH

4427t

JEF H(RFR) = R [Checkpoint4] + BFIEH [Checkpoint8}

4
#th, W= J&F [Checkpointd] + BF IRH [Checkpoint8]+ BeddingMix[Checkpoint4]*(1
+AcidFlux%+Limestone%+Olivine%+Lime%)*(1+Fuel%) +(&H [Checkpoint4] + BF i&F"
[Checkpoint8 ] }* FuelRF%

1B § [Checkpointd]: HIH & 4 FIET &

BF i&H [Checkpoint8]: #:i#ll /3 8 Kim}EW &

BeddingMix{Checkpoint4]: ¥ 5 4 HBERSHE
443 2 B HERAHET RFR fARNH EE A E MW

RFRBase : BF H% (ERSEEY BHH)

RFRaBM : 4ENEF W GHESERSHBTE)

RFRaBM : f(RFRBase , RFRmaxBM , RFRminBM 355" ¥} A7)

RFRaFuel : H0iRH B GFEREEEH)

RFRaFuel : f(RFRBase , RFRmaxFuel , RFRminFuel ,J& 5" -2 k}f7)

(4.5)
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ﬁwﬁﬂﬁ”
Lmamax RFRmaxBM,RF RmaxFuel meax
.\ ~Lmes
Lmax Linaxem ( ™
LenaxFuet 1
> [::> RFRBese J >
LminFuel [ N RFRBaseFuel
Levin Lninem ~
V |/  RFRasm
; - A RFRaFu _Lmes
] io FR..:
meln R RmmBM. HFHmInFu'ei (y-ais) (i) Lrninrnln
H 4.8 BBV B R R

Fig. 4.8 Cold return fines bunker level measurement

4.4.4 2y active IBH tLit H(RFRaBM)
ERERA&EHER P, RFRaBM S ERAH G EMEITEHER:

IFEEEAL > Lyopm & BAEMY < Logepy), RFRaBM = RFRBase

If (BHE B> Lussy)

_ RFRmaxBM - RFRBase

= RfRguct (Lmaxmax ~ LmaxBM) * (Limes — LmaxBM) (46)
If (B3 67< Luinem)

RFRagy = RFRpuct———— oo - RERminBM__ (a7
{(LminBM - Lminmin) * (Lmes - LminBM)
4.4.5 AT active IR teit B (RFRaFuel)

TEMRE LS, RFRaFuel BHH#AKERE EIHHKEW:

If (B 347 > LminFuel &¥ 4 < LmaxFuel), RFRaFuel = RFRBase

If (8% 7> LmaxFuel),

RFRaFuel = RFRBase + RFRmaxFuel - RFRBase (4.8)

(Lmaxmax — LmaxFuel) * (Lmmes ~ LmaxFuel)

«29 .-
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If (B8 BHiz < LminFuel),
RFRBase - RFRminFuel ,
(LminFuel ~ Lminmin) * (Lmes — LminFuel)

RFRaFuel = RFRBase+

44.6 BH-(#MA 4)
B H(RFRaBM )% = ZEIEF His iRt

RFRunu

(4.9)

Return Finesfcheckpoint4] = { AFRsgMm * [ BF Retumn Finesicheckpoint B] + Bedding Mix{chackpoint 4] *
(1 +ACKIFlux% s Limestone % +Ofivine% + Lime%} * (T+Fuei%) + (FusiRF%* BF Retum Fines [checkpointd] } ] -
BF Return Fines [checkpoint 8] } / {1-RFRaBM * {1+ Fuelnr%) }

FFIC

WiC.

Feeder 1 ‘ Feederé]

-

Delay(Feader-Convayor)

r...A_.
FﬂglL

Delay(Feeder-Convayor)
Return Fines vecios

[ a2 a1 | d [aet | o2 | dea | aes |
Bedding Mix vecior
[de [ a3 a2 [ a1 ] d Jort [awa [aes [ dsa ]

B 4.9 B8 %
Fig. 4.9 Return Fines Control (Check point 4)

FEHHES FFIC HERT L REENEFRIEHRE Wot, BEERBRY
WICL #1 WIC2 it E{H. ERRVHRESETHAEFTHNLHERE, ERBOEN
FEHTRYS. STERHEY WICL 1 WIC2, REETUEERELRYV ENARE
SHRE, REFRBLAEHNEL, RRATRE.
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45 GRS IDERE
4.5.1 ELk
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Fig. 4.10 Moisture before Pre-Mixing drum (Check point 11)
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Fig. 4.11 Moisture after Pre-Mixing drum
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Fig. 4.12 Calculated Moisture in Sintering Mix bunker
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Table 5.1 Messages of the Communication from Level 1 into Level 2

Message: m!_measured

. wREHNEEREE

1S# AR 1
154 AAR T 2

1SRRI

LS#hRAERE 4
154 RAERE 5
15#3h RAERE 6
154 ARRE 7
1SHEREIEE 8

SB_TEMP15A
SB_TEMP15B
SB_TEMP15C
SB_TEMP15D
SB_TEMP15E
SB_TEMPI1SF
SB_TEMP15G
SB_TEMP15H
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it X FHEFEHL BEF BRHMAER
164 RAERE 1 SB_TEMP16A C
16#H AAEIRFE 2 SB_TEMP16B ©
168 REEK 3 SB_TEMP16C T
1643 RATR B 4 SB_TEMP16D T
164 RASHE K 5 SB_TEMP16E T
16¥ AR E 6 SB_TEMP16F T

. 16HAKEERE 7 SB_TEMP16G T
164 AFHERE 8 SB_TEMP16H ol
I7T#ERERE 1 SB_TEMP17A T -
174 AKEIRE 2 SB_TEMP17B C
17830 N ASIH B 3 SB_TEMP17C T
17#M RIBEFE 4 SB_TEMP17D T
17T RAEER B 5 SB_TEMP17E T
17#h AR 6° SB_TEMPI17F T
17# RAERE 7 SB_TEMP17G T
ITHERERES SB_TEMP17H T
1SHEASERE 1 SB_TEMP18A C
18# M RAEIR & 2 SB_TEMP13B c
18¥H RABE 3 SB_TEMP18C T
18#RIEE A 4 SB_TEMP13D T
184 RAEIB AL 5 SB_TEMP1SE T
18# I RAEEE 6 SB_TEMP18F T
184 RAERE 7 SB_TEMP18G T
1B#HRARES SB_TEMP18H T -
19470 AR ¥ 1 SB_TEMP19A T
194 RE R 2 SB. TEMP19B T
19#MNERE 3 - SB TEMP19C o
194 RARE 4 SB_TEMP19D C
1% RERES - SB_TEMP19E e
19 RABRE 6 SB_TEMP19F T
194 RERAE 7 SB_TEMP19G T
18R ERES SB_TEMP19H T
ST BB AT B (0=off,1=0n) on/off

STRAND_SPE_CASC_IND ‘

BRP {REHWAFF X EH (0=off,1=on) BRP_DEV_CASC_IND on/off
WENERE set point STRAND_SPEED_SP m/min

5.1.4.4 BRP (REZ M B E

K52 NBREH—ZFZZNERER
Table 5.2 Messages of the Communication from Level 2 into Level 1
Message: packing_degree_m]l

fihik: fEIEHEE, Machine No. 1
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BT REE pdegree_1_sp_ d %
WEBI1HAEREE pdegree_2_sp_d - %
AR IR REE pdegree_3_sp_d %
AR RRER pdegree_4_sp_d %
SHAEHTRRREHE pdegree_5_sp_d %
oA 1R e pdegree 6 _sp d . %
Message: packing degree_m2 :
. Aokl HAE (L, Machine No. 2
TR IRRREE pdegree_1_sp_d %
S HE IR e E pdegree 2 sp d - %
AR EHRER pdegree_3_sp_d %
aHSE TR EH pdegree_4_sp_d %
S#EE TR EHE pdegree_S_sp d %
A E TR EE pdegree_6_sp_d %
5.1.5 BIRALEITHREL
51511

BRRISHAN (SSC) R HENI AR, ERRTELTEMED (BIPC)
RN &3 LRRBE S0 8. ZEMTBENR - SURRY, AT EEEIEA
fEMBET S (BRP) MR, JET BRP MBS HREHIE.

PRI R R R R TR N LA & B E. BB
LU BRP WAL, FEMERRRBSLAE, KL BRP (R NAE RS
BEEMRENETREONE (5X5=40 MTA), RHEAREUMERLHE
RIGEHIZREMS. B0 ANETRIMENEROBE. LRARANNES
EFRE.
5152i1%

My LS (BRP) M5 URBESURM A 180CIALE . 2 AT LIZE BIDC B
MRS LT (BRP) REMIEFES (BTP) FEATMI LA (BRP HkH
EFERERONRBATESE Y. BESRENRKSNINE, tTLARME
g, 3 - |

B EAREERE 5 MR ARSI (5 MEMSE XS THEE=10 MY
M), ETEETENERERN, BIHHEME LA (BRP) 14T,

BiE 7S (BRP) MEE, RELHESMIRSRNGTYE, AR
R s MARBERNET RS TMARN. B9 LS (BRP) M.
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5153 MAE
M—BRRGB _RAREMENEBAHE.

5154 Hib{E

K53 N_ZRAI—RREMBRER
Table 5.3 Mess_aggs of the Communication from Level 2 into Level 1

Message: machine_speed_m}
iR EEHLIERE Machine No. 1 ,
I MR R (g speed_sp_d : m/min
Message: machine_speed_m2
#iiR: PEPILEE Machine No. 2
WS R R e speed_sp_d n/min
52 AP#O
5.2.1 Bt
RS MEAESLRARNERREARER, TUELRELE. ANAE
(WEF%D)Tuﬁﬂﬁﬁsﬁwiﬁﬁﬂ#Wo-, ' 4
RATEATVESEERAAED (GUD H¥ERZL. ENABFBEHNEERP
ZHEWH, ZILRFENNETEFYH. XRZRESRERETULAAFERA
RIRERREE, (U EIE S8 E R P HXKXIIIEE.
RPENZLEARANECER. dERNES ERARMASIE. BMdEEs
gk, HENERAESEE/LFRE.
 IRERTFERBELIERS, ﬁTE?"%EfM&Hﬂ&%@ REMEFBHTHALLSE
ROVET™, BYa0E= KRR .
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Fig. 5.4 Flow diagram of Bum-Through Position Control Model
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Fig. 5.6 Bedding Mix Planning display
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® Calculate: ##, WIBBAS Targets (Hi5) HOMEHHEER,
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Fig. 5.7 Dosing Determination model

5242458
E%ﬁ%ﬂﬁiﬁﬁﬁuTm¢ﬁﬁ

-56-



FAXFALFEAL Fit BAKKER

® SendtoLl: B —HRY, BESFRESF—KRE CRELHE,
R B BT e B AR 4 RS EHERY,
® Calculate. Save. Undo: [@57.
5243 TIEESHA
PFBE B ERE RS . |
o RBUHGRMNEHIIE, HERARED—FHERN
o HUERBANNCAEE
o RIS B
BRAE 5L D4 B F IR H B — T3
o RETHIE |
. e EFTMgOSER
® LT M AR
® AR Fe AR
e BEF CGOEE |
ABERAROEN, ETRSIEPERE—HENLY, SAERSHOERE,
HERTS >, C | o SHHEEE ‘
BTHEEBANES RN BERE B, MEPEFRE, YRITTREH
EX. RHEEESRSSN, TUHEAGEINN. YR UEERERNNE RS
i, AERERANEANERS. CREAENAGEET. &V BE—RR4H
H. HTHIT-URERSHENFSRENE, EFSXEHA 0, HEEFLE,
AEFSEAMASHAERSHMFARAEER, GT USRS EERSH
L AR, HERAERBFEREE . £ BRI TES:
o BRERBANEH M
& HEREERT '

525 BB ERHRER |
| HATROHETRETRMNORET KERNMT, BT REERABRENS
BrRMEE, BT RARERTENEE |
e nESHEMBFERERE
o LT RS RENE

.57



RRXFREFEAL PE¥ BAKHER

----------

H 5.8 AT BAEEA
Fig. 5.8 Dynamic Dosing model
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Fig. 5.9 BRP Controi model display
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ks iR

B BINEEER

1. N—REFGEEH - RERFZGRENHERER
Message: m1_measured

#ik: 1#paiUELR R ENR

2K By ARE O BA #R

TIMEFIELD - D - Uy g: 0|
TIMEFIELD_S - 1 12 Bt e ¥ et [A]
SILO1_MEAS th F (145 ESREHEFE
SILO2_MEAS th F (145 #EHeREEHE
SILO3_MEAS t/h F (14,5) sEAEERR
SILO4_MEAS t/h "F - (145) swESRE7E
SILO5_MEAS t/h F (145) s#ECERENE
SILO6_MEAS th F (145) e#fTRBRENE
SILO7_MEAS t/h- F (145) mMHESRENE
SILO8_MEAS th F (145 s CRMME
SILO9_MEAS t/h F (145) oM RENE
SILO10_MEAS th F (145) 1o+ &EKFR
SILO11_MEAS th F (145)  1u#FeEENR
SILO12_MEAS t/h F (14,5 12BN
SILO13_MEAS vh F (145) - 1EEEEAR
SILO14_MEAS " th | F (145) 1EEREEFR
SILO15_MEAS , t/h F (145)  1S#EeEEFIE
ORESILO1_MEAS 7 F (145}  Oresilol BRI
ORESILO2_MEAS t/h F (14,5)  Oresilo2 FE M2
ORESILO3_MEAS th F (14,5)  Oresilo3 BE /R
ORESILO4_MEAS vh F (14,5  Oresilod B¥ R
ORESILO5_MEAS th F {14,5)  Oresilo5 BE IR
ORESILO6_MEAS th P (14,5)  Oresilo6 Bkl R
ORESILO7_MEAS th F (14,5  Oresilo7 FX R
TOT_SMIX_SP th F (145 FHEEMRERSHEREHE
TOT_BMIX_SP th F (145 ocWEMBERAK BTN
SILO1_SP vh F (145)  1#fEeRRiEEE
SILO2_SP th F (145) »EHerBEREE
SILO3_SP t/h F (145) wEeRREEE
SILO4_SP t/h F (145) axEeNEREE
SILO5_SP th F (145)  s#meR®iREE
SILO6_SP t/h F (145) orMBEFBRTHE
SILO7_SP vk F (145) WEHEMEREME



I " AR

SILO8_SP th F (145)° s#EeFEREH

SILO9_SP th F (145) osfAERERER
SILO10_SP th F (14,5) 1#EeNREREE
SILO11_SP th F (14.5) 1#EeRRRER
SILO12_SP th F (145) 1#HEeNBEREH
SILO13_SP th F (145) VEFeRRREE
SILO14_SP th F (145) 1#EeFRRER
SILO15_SP th F (145 1+ eRRREd
ORESILO1_SP th F (145)  oresilo ¥ B 1 ME R EH
ORESILOZ_SP th F (14,5  oresilo HF HE 2 AR EE
ORESILO3_SP t/h F (14.5)  oresilo By K& 3 A BTEM
ORESILO4_SP th F (14.5)  omesilo ¥ B 4 FB R EHE
ORESILOS_SP th  F (145  oresilo HF B4 S FBREH
ORESILO6_SP th F (14,5)  oresilo ¥ S 6 HREEME
ORESILO7_SP th F (14,5)  oresilo FF EE 7T ABREEHE
RFINE_BASE_SP % F (145 BHhEEREE
RFINE_ACT_SP % F (14.5) By HHREH
SILO1_IND onjoff N ) 1## & On/joff 1875
SILOZ_IND onjoff N 1) 24 Owoff a7
SILO3_IND onjoff N ) 3#E @ On/off B
SILO4_IND onjoff N (1) #H R Onoff B
SILOS_IND on/of N () S#H & Onoff 7R
SILOG6_IND onjof N 1)) GHE R Onfoff R
SILO7_IND onfoff N (1) THE R Opfoff a7
SILO8_IND , on/off N 6)] ¥ & Onjoff T
SILO9_IND on/off N @ WM& Owoff 7~
SILO10_IND ' - on/off N ¢)) 10#HT® On/off 7
SILO11_IND , on/off N 0y 11#@ € Onfoff R

SILO12 IND onof N (1)) 12#8 On/off 1R
SILO13_IND on/off N o)) 13488 On/off BT
SILO14_IND onjoff N QL 14#{8 4 On/off 1875.
SILO15_IND onfoff N (6))] 15#8 4 On/off R
ORESILO1_IND onfoff N ) oresilo 5 E & 1 On/off E7R
ORESILO2_IND on/off N )] oresilo 7 ¥-& 2 Onjoff 7R
ORESILO3_IND on/off N 6)) oresilo $§5 H-& 3 On/off FE7R
ORESILO4_IND omoff N (1) oresilo FF H 4 4 Onsoff #R
ORESILO5_IND owof N (1) oresilo #5 H & 5 On/off 157
ORESILOG6_IND on/off N Q) oresilo J5 K 6 Onjoff $RR
ORESILO7_IND onfoff N o)) oresilo X7 7 Onjoff 75
SILOI_LEVEL ¢ F (145 wHeEM

SILO2_LEVEL t F

(145)  2#me¥r



I M4 BRI R

SILO3_LEVEL (14,5) #EeEL
SILO4_LEVEL (145) @
SILO5_LEVEL (14,5)  S#MRE4
SILO6_LEVEL (14,5)  o#fGEKHr
SILO7_LEVEL (14,5) T#EoEA
SILOS_LEVEL (145 s aEL
SILO9_LEVEL (14,5)  owiEEAr
SILO10_LEVEL (14,5) 1048eE 6
SILO11_LEVEL (145) 1#EaEé
SILO12_LEVEL (145) 124806
SILO13_LEVEL (145)  1#EEEL
SILO14_LEVEL (145) 14 EEr
SILO15_LEVEL (145)  15#HEREA

ORESILO1_LEVEL
ORESILO2_LEVEL
ORESILO3_LEVEL
ORESILO4_LEVEL
ORESILOS_LEVEL
ORESILO6_LEVEL
ORESILO7_LEVEL

(14,5)  oresilo 1 B
(14,5  oresilo 2 K
(14,5)  oresilo 3 H4Y
(14,5)  oresilo4 ¥
(145  oresilo5 Hfir
(145)  oresilo 6 EHir
(145)  oresilo 7 Fbr

© SMIX_MO!_PDRUM (145 —R&HF
WF_PDRUM (145) —EKkZ
WF_2ND_DRUM (145) —RKE

(145) —RAEZAAKR
(145) —RIRSESHE ‘
(14,5) #¥E (weighing system)

WF_FROM_STEAM
~ SMIX_BFORE_PDRUM
. HLAYER_LEVEL

dddd*ﬁsg;aﬂ””"”""""'""""”"’""’"’""‘"’”"’"

IFTEMP1 (14,5) pkKBEE1

IFTEMP2 (145) A KBiEAE 2

IFTEMP3 (145) AXkBBKEI
IGASTEMP : (145) AAm=iEE

IGASPRES kPa (145) mABSEN

IAIRFLOW N m’/h (145) HAE=HE
IENERGY_SP MJ/m? (14,5) 1EMHAHSKEEREH
IGASFLOW Nm’/h (14,5) gk EAHR
IGASCALORIFIC MJ/m’ (145) FKBESHAE
SMIXDENS_BUNK t/m3 (145) HEREHER
SMIXMOIS_BUNK % (145 RBENCGEER
COOLTEMP T (14,5)  sinter cooler HATHKEKE
STRAND_SPEED m/min (14,5)  BgEHEE
STRAND_SPEED_SP - m/min (145) IRGNERREE

’ﬂ'ﬂ'ﬂ"ﬂ"ﬂ'ﬂ“ﬂ"ﬂ’ﬂ"ﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬁ’ﬁ'ﬂ'ﬂ'ﬂ'ﬂ'ﬁ'ﬂ'ﬁ'ﬂ‘ﬁ'ﬂ'ﬂ*ﬂ’ﬁ'ﬂ'ﬂ'ﬂ’!l"ﬂ'ﬂ"ﬂ'ﬂ"ﬂ'ﬂ“ﬂ"ﬂ

SINTER_TO BF t/h (14,5) In#pErEAR



#IX M BitgE A

SMIX_LEVEL1 % F (145) 1REH RN
SMIX_LEVEL2 % F . (145 2#E&HESEA
PDEGREE1 % F (14.5) jedRATHHEME1
PDEGREE2 % F (145) frEESTHHMEE2
PDEGREE3 % F (145) tREBRESHENEBE 3
PDEGREE4 % F (14,5) HERBEWHAEE4
PDEGREES % F (145) HmERSHRREBES
PDEGREE6 % F (145) RERATHURE
UPRES1 kPa F (14,5) 1#WREGNE
UPRES2 kPa F (145) 2#HRERE
UPRES3 kPa F (14,5) A AE
UPRES4 kPa F (145) RS RE
UPRESS kPa F (14,5)  S#ERERE
UPRES6 kPa F (14,5 o#RARE
UPRES7 kPa F (14,5) THHRERE
UPRESS kPa F (14,5) s#HRERE
UPRES9 , kP2 P (145) oA K
UPRES10 kPa F (145 108 RERIE
UPRES11 kPa F (145) 1#RERE
UPRES12 kPa F (145 1R EHRE
UPRES13 kPa F 14,5)  13#MRERE
UPRES14 kPa F (145 14 RERE
UPRES15 kPa F (14,5  15#HHRAE TR
UPRES16 kPa . ¥ (14,5 1R EBERE
UPRES17 ' KPa F (145)  17#HRERE
UPRES18 kPa F (14,5) 18R EAE
UPRES19 kPa F (14,5)  19#MAEAE
SB_TEMP1 ‘C F (145) 1#HRBERE
SB_TEMP2 T F (14.5) 2sWMRBEEE
SB_TEMP3 T F (14,5)  3plRAEE
SB_TEMP4 T F (145) R AEERE
SB_TEMPS T F (14,5)  SseHRERE
SB_TEMP6 C F (14,5) owtiRAEHEE
SB_TEMP7 T F 14,5y  7T#MRAEERE
SB_TEMP8 T F (145) sHIREER
SB_TEMP9 T F (4,5) osmREEE
SB_TEMP10 T F (145) 104 RFERE
SB_TEMP11 ' F (14,5) 1n#EHRBEE
SB_TEMPI12 C F (14,5) 124 HHBE
SB_TEMP13 C F (145) 13#EREEE
SB_TEMPi14 T F (145) 14#MHRBRE



WL W4 BREER

SB TEMP15A T F (145 1IS#ERERE1
SB_TEMP15B T P (14,5)  15#MIRASEIEE 2
SB_TEMP15C C F- (45 I1S#HHREEF3
SB_TEMP15D T F (14,5) 1SRRI 4
SB_TEMPI15E T F (14,5) 15838 RAEERE 5
SB_TEMP15F L F (14,5) 15#HRMERE 6
SB_TEMP15G T. F (145) 1s#AEEE7T
SB_TEMP15H T F (145) - 15#RAERE 8
SB_TEMPI6A T F {14,5) 168 RAEEHF 1
SB_TEMP16B C F (14,5)  16# AR 2
SB_TEMP16C C F (14,5) 1e#iRBEREI
SB_TEMP16D T F (14.5)  16#MRAEERE 4
SB_TEMPI16E T F (14,5) 16HERBRES
SB_TEMPI6F. . T F (14,5) 168MRBEEE 6
SB_TEMP16G T F (14,5) 1omaRERE 7
SB_TEMP16H T F (145).  1o#MRIERE 8
SB_TEMP17A T F (145 1T#REERE1
SB_TEMP17B T F (14,5) 17T#MRABER 2
SB_TEMP17C T F (14,5) 17#WMAREE 3
SB_TEMP17D T F (14,5)  17#MRSERE 4
SB_TEMP17E T F (145)  17T#MRBRE S
SB_TEMP17F T F (14,5) 1 RERE 6
SB_TEMP17G L F (14,5)  17#REEEE 7
SB_TEMP17H T F (14,5) 1T#RBEE S
SB_TEMPISA T F (145 13#ERERE 1
SB_TEMP18B T F (14,5)  18#MAEIR ¥ 2
SB_TEMP18C T F (14,5)  13#RAERAE 3
SB_TEMPISD T F (145) 1s#REEE4
SB_TEMP18E T " F (145)  1B#RERAHIEAL S
SB_TEMP18F T F (14,5) 1B#RBEFE 6
SB_TEMP18G T F (14,5)  1BHEREER 7
SB_TEMP18H T F (14,5)  1BAMIRIEERAE 8
SB_TEMP19A T F (145 19MHRERE1
SB_TEMP19B T F (14,5) 19 RAERE 2
SB_TEMP19C T F (14,5)  19#mRAFRAE 3
SB_TEMP19D T F (14,5) 194 RERE 4
SB_TEMP19E T F (14,5)  19#BRBBE S
SB_TEMP19F T F (14,5) 193N AEHEE 6
SB_TEMP19G T F (145)  19#MRAERE T
SB_TEMP19H T F (14.5) 1944 RAHRE 8
CPIPE_UPRES kPa F (145) KWEEEHE



XA B RE A

UPRES_DEDUST kPa F (145 RBRILERE
CPIPE_TEMP T F o (145) . GEEFEESEE
STATOR_CUR A F (145) EAMRANETRE
ELEC_CONS kW F (145 s mwal
PDEGREE_BASE SP % F (145) FEXAGEHE
PDEGREE_1_SP % F (145 fNRREEL
PDEGREE_2_SP % F (145 HHBRAEMHE?2
PDEGREE 3_SP % F (145 MR EES
PDEGREE_4_SP % F (14,5) HEREEHE4
PDEGREE_5_SP % F (145 HEBREES
PDEGREE_6_SP % F (145) ARBETHES
STRAND_SPE_CASC_IND on/off N '6Y) BB TS
BRP_DEV_CASC_IND on/off N ) BRP (REZHIRAEE
RF_RATIO % F (14,5) ETHMLE
SMIX_TOTAL th F (145) RERSRE, NEHE
SMIX_AFTER_2DRUM th F (14,5 CZHERGRESE
SPEED _BDRUM1 - r/min P (145) —ReEE
SPEED_BDRUM2 t/min  F (145 —RoHHE
SLUDGE_FLOW th F (145) HRER
BMIX_TOTAL th F (145) HERAHLE MEHE
FUEL_TOTAL th F (145 HBHEE WEH

. COKE_TOTAL vh F (145) fHRER MEH
COAL_TOTAL th  F (145 #HbB, ¥EE
LIMESTONE_TOTAL th F (145) HERLE WBE
LIME_TOTAL th F (145) FEXREE WEHE
OLIVINE_TOTAL th F (145) Azx=mLsE, NEE
RF_TOTAL th F (14,5) By ER, HRE
BFRF_TOTAL th F (145) BFEF EE, REE
DUST_TOTAL b F (145) RaEE, REHE
SILO1_MAT - 1 @ 1HE R RS
SILO2_MAT - I @ 2418 6 EORLACES
SILO3_MAT - 1 @ RS
SILO4_MAT - | @ 4B RS
SILO5S_MAT - 1 @ S#fE & REHCEE
SILO6_MAT - i @ gﬁﬁﬁﬂﬁﬁ
SILO7_MAT - I ) THIE & BURACED
SILO8_MAT - 1 @ 840 R
SILO9_MAT - H [E)) oufil & R EHE
SILO10_MAT . 1 @ 10#18 B REHLB
SILO11_MAT - 1 @ 1#86 BEAH
SILO12_MAT - I 4) 124+ & RS



#H I W B IRAAE A
SILO13_MAT I C)] 13418 BT
SILO14_MAT I ) 14408 & RS
SILO15_MAT I @ 15#1 - RS
ORESILO1_MAT ORE1## & R R L5
ORESILO2_MAT ORE2#f 6 R EHMUES
ORESILO3_MAT ORE3##) & F AR
ORESILO4_MAT OREA# & FRMLE5
ORESILO5_MAT ORES#M & R & LT
ORESILO6_MAT OREG#H & RBME
ORESILO7_MAT ORE7#fE & R RS

. MR REH - REAFRIBENER

Message: basic_recipe_m1

#ik: BXFEBHPEMUGTR , 1HEEH

HERE bp_no
FREAR SR dm_tot th
IHERBHEE bmatl code’
24 B Bmat2 code
4B Bmat3 code
RS Bmat4 code
S#REMNES Bmat5 code
6# R B4R Bmat6 code
THE RS Bmal7 code
- B#EEHMUAE Bmat8 code
#EEE 4L wpctmatl %
BB ES Wpctmat2 %
BB Wpctmat3 %
A#BEEFSH Wpctmat4 %
S#HREIHIT Wpctmat5 %
S#ERE A Wpctmat6 %
THEEE Wpctmat7 Pe
B[R B4 Wpctmat8 %
Message: dynamic_recipe_accept_m1
iE: BhEERARHERTR | HREH
i 15 MAeHERSEREH  tof_bmix sp %o
1#E R R R EE ' silol_sp %
#ESHEEEEME Silo2_sp %
WEEHRHERER Silo3_sp %
HE R EE Silo4_sp %
e EdEE Sile5_sp Fo
AR AR B ERER Silo6_sp %



3K i IR A
THE SR B Silo7_sp %
sHE R R EE Silo8_sp %
WS ERRER Silo9_sp %
104 R B R EE silo10_sp %
H#H SRR EE silo11_sp %
HE SRR R EE silo12_sp %
BH#HECENEREE silol3_sp %
144 EaH iR EE silol4_sp %
Is#H R EREE silo15_sp %
1#E dmatl code
24 [ RN Dmat2 code
3#ERLRS Dmat3 code
44 [F S Dmat4 code
S#ERMURS Dmat5 code
G# R KA Dmat6 code
7# B BT Dmat? code
S#E AL Dmat8 code
o FUEHCHS Dmat9 code
104 B dmat10 code
1#RBLLRE dmat11 code
12# R B dmat12 code
13RS dmat13 code
14#[F K05 dmat14 " code
15# R RLCES dmati5 code
Message: packing degree_mi

AR AR IR, MRS

1R IR pdegree_1_sp_d %
2HEL TR R e pdegree 2 sp d %
BRI R EE pdegree_3_sp_d %
Bt 1A R R pdegree_4_sp_d %
e ERHR 2 pdegree_S_sp_d %
6#8H 1B e E pdegree_6_sp_d %
Message: machine_speed_mi

R LRI, MR

1R SRR R EE L speed m/min
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