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Design of Level 2 Control System for

Continuous Reheat Furnaces

BoHyun Ryu", JaeYong Lee, DongRyul Rhim, JaeMin Cha,
ChoongSub Yeom

Institute for Advanced Engineering

Abstract : Steel in a continuous reheat furnace is heated to higher temperature to be treated in the rolling
steel process. Due to this reason the continuous reheat furnace system requires an optimal control system to
adjust the temperature inside the furnace. Level 2 control systems for continuous reheat furnaces generate
automatic heating set points for the level 1 system of the furnace based on the mathematical thermal model
which can give a good estimation of steel heating inside the furnace and is used to adjust heating
requirements to optimize furnace combustion. For the current study the analytic methodology based on the
design procedure from the systems engineering to develop new level 2 control system of a continuous reheat
furnace was proposed. The system analysis and the requirements of the level 2 control system were derived
using the unified modeling language (UML) 2.0, and the design of database and the graphic user interface

(GUD for the level 2 control system were conducted.
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[Figure 1] Design Process for Level 2 Control System
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[Figure 2] Sequence of Level 1 Material Handling
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[Figure 4] Level 2 Logical Database Design

o GRADE varchan6) w LEVELAD = HEATID varchar(6) de T§F) = TIMESTAMP datetime ZN decimal(l)

© SETNO decimal(d) o LEVELID decimal{1) = HEATINDEX varchar(3 o PRESSURESST deaima12y | | @ ZONENUMEER 1 ducmal

& DESCRIPTION o LEVELID decimallIn) = ORDERNUM varchar(10) o FLEMODE 1 o CTRLTCI decimalid)
& HEATID VARCHAR(G) @ FURNACE decimak 1) & MODELREADY ﬂ!tlfﬂﬂl(l) @ CTRLTC2 decimakd)
& HEATINDEX VARCHAR(D 9 LEVELAD secimakiy | | o INAOLLCHANGEDELY decimalt) o CTRLTCY secimalis)
© GRADE VARCHAR(E © LEVELID decimak10} | | o CMPERMMTE decima2) [ | @ CTALTCS decimad)
° AMTEMP docimaltd) © LOCATION decimak1.2) | | o ALAVS decimalts) o CTRLTCS decimaid)

 DELTAT dacimalid) o DISCHARGETEMP decimnal(t) © GAPCHARGE decima.2) | | o ALAIMSZ decimaltd) o MDLTCI decimalid)

© ZLTOPMAX 1 decimalid) o DELTAT decimal(t) © GAPDISCHARGE decimal®) | | & LASTWALKTME decimaliz2) [ |0 MDLTCZ decimalid)

o ZITORMN 1 decimalid) & LENGTH decimal() & GRADE varchar(e) & SCHEDULEDELAVSTARTIME || /. datetime & MDLTC decimalid)

o ZIBOTMAX 1. decimalie) © WOTH ducimalta) © LENGTH decimak)  SCHEDULEDELAVMINUTES © MDLTCA decimalid)

© ZIBOTMN . decimaid) © CHARGETME datetime © WOTH dacimali) o ROLLEHANGEID o MDLTCS dacimalid)

© Z2.TOPMAX 1 decimakd) o DISCHARGETIVE datetime o THCKNESS dacimallh) © WASTEGASTEMP péckinr o AVGTCTEMP dacimaltd)

@ Z2.TOPMN decimali4) & THICKNESS decimal(d) L3 decimak{b) & CRITICALPREINDEX decimal(10) & LISPTEMP decimak4) decimal(4)

& Z2 BOTMAX decimalid) @ ORDERNUM VARCHAR(I0) @ MEASUREOLENGTH decimale) & CRITICALHEATINDEX decimal(10) @ LZSPTEMWP decimak4)

& Z2BOTMN decimabid) @ FURNACE decimal() o AMTEMP decimake) & CRITICALSOAKINDEX decimal{10) @ FUELRATE decimakidy

® Z3TOPMAX 1 decimaid) & WEIGHT decimaltd) © TOPFACETEMP decimalid)  LENGTHOUTOFTOLLERANCE | decimakil) o ARRATE decimalid)

© Z3TOPMN | decimalid) & MEASUREOLENGTH ' decimalld) © BOTFACETEP decimalid) © TOOLONGFOROTHER 4 © OPMODE decimall1)

© Z3BOTMAX 1 decimalid) © CHARGETEW? decimal(d) © MATEP & TOOLONGFORBRICMONT decimall) o LMAXSPTENP 11" decimaitd)

© Z3BOTMN . decimalid) & MEASUREOWEIGHT decimal(d) © MINTEMP decimalid)  LASTWALKDISTANCE decimali2) [ |'o LMINSPTEMP 11 - decimaitd)

o ZLTOPMAX 11/ decimae) © AVGTEMP decimalld) & NOTICEDDEALYSTWRTTMVE i

© ZOTOPMN . decimalid) © MADCHGTENP decimalid) © CURRENTPIECECOUNTER

© ZEBOTMAX 1 decimaid) S © MNDCHGTEMP dacimalid) © NUMPIECES dacimal(Z)

& Z4.BOTMN decimakd) | EL ducimal( 1} & AVGDCHGTEMP decimabid) & CHARGEPYROMETER decimal{10) & TIMESTAVP dacimal(d)

& T5TOPMAX 1 decimabid) | ST, Sninlna. & CHGTIVE dacimsid) & MEASUREDLENGTH decimalil) & PROGAAMOODE  decimalle)

75 TOPMI 11 decimalld) P gacknid)  DISCHETIME detimana) & RAMPINGFURNACELP decimak) | | VALUED decimalle)

& Z5BOTMAX |iS v ety o Vi decimalidy o PIECEATPUSHER decimalil}  VALUEZ decimalti)

© Z5B0TMN | ol d Secmaie & SEQUENCE decimakd) & SCHEDULELOW decimalil} o DESCAIPTION docimal(él)

o Z5.TOPMAX 11" decimakid) | IO ETER P e el  GRADESET tecimak | | & PREDICTIONCOUNTER decimalt)

 Z6_TOPMN decimaid) |:» BOTEACETSA NA dackmal) © CHARGETEMP secimaka)  OLOFCECOUNTER decimalds)

& ZEBOTMAX . decimalid) I LDCAT R T2y o CASTERTEVP decimalid) & NEWFCECOUNTER decimal(s)

& Z5.BOTMN detimaia) © CHGFILESENT decimalsy @ READYDISTANCE decimal(ey NG

@ ZLTOPMAX | decimaid) 0 DCHGFILESENT decimakay e (L0

o ZUTOPMN . decimalid) & READVFILESENT decimalid)

o ZTBOTMAX 17 decimaid) decimall52) & FACEWEIGHTTATCHS ' . decimalid)

& Z7.B0TMIN decimalid) decimallf2) & HEATZONETME dacimaid) e L LB LR

@ ZB_TOPMAX decimal{4) decimal(i) @ SOACKZONETME decimali4) @ SCHEDULEDELAYBUTTON decimal(1)

et Jechinke) 9 & ROLLDELAYBUTTCN decimal(1)

SIEABOTMAC IR dechlidy & NOTICEDDELAYBUTTON decimaltl)

@ I8.BOTMN decima{4) @ CHARGEID decimal(10) & RESTARTCOMPUTER docimaltl)

& Z9TOPMAX 1", decimalid) & DISCHARGEID decimal(10) R CEATS IS BTN s

© ZOTOPMN . decimalid) © WASTEGASTEMP . dacimall4) e THOORTERI S TRTTON BN AT 1

@ ZOBOTMAX |1 decimaks) © DISCHARGES decimal4) o MINOPERATCREET dacimaltd)

& Z5.ROTHH ducimakid) - & AMTEMPOFFSET docimaltd)

© ZITOPMAX | decimalid)

o ZITOPMN 1 decimalid) @ CHPERMNUTE

© ZIBOTMAX | decimalid) © FUELMETER a

© ZILBOTMIN | decimalid) o PONERMETER fecimaih
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[Figure 6] Level 2 Main User Interface
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