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Development of Coke Dry Quenching Automatic Control System by Expert System
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Table 2. Process variables to be controlled

boiler inlet gas

Temperature control of | - Control of gas temperature to the extent allowable with the boiler devices
« Prevent temperature change associated with coke charging of hot coke

Air inflow rate

combusting and discharging them
a) Production :
b) Combustion :

Control of combustible
gas content in
recirculating gas

- The content of combustible gases can be controlled by producing,

By air inflow from the bleeder at the top of chamber
By air inflow to the outlet of chamber
c) Discharge : By discharging combustible gas from the bleeder

Pressure in chamber

Control of coke level
in chamber
steam recovery

- Deciding coke discharge rate with the pushing schedule and the level
simulation model, in addition, with ES rules to improve the efficiency of

Coke discharge rate

Temperature control
of discharge coke

- This system estimates and controls coke temperature change by BS the
because time constant of this temperature is very large.

Control of steam
flow rate

- Control of steam flow rate to the extent allowable with the installed
boiler capacity by setting temperature of boiler inlet gas. —>%

Recirculating gas
flow rate
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Fig.3. Configuration of automatic CDQ
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Fig.4. Function sharing of the system

N— VEEREFig. 50ED, —HONL—ILOEEN
AR EEBLAVWE) KHBAEEEK V- VERILX
B, REANL—LVOHAFKRIREHENL - VTE
EEAME LUNRERIN S, L-AVEEICDQILE
H-0WL00TH 53,

i RULES el
: F Temperature contro) of boiler : ‘
i Certain | inret gas (for change with charging) ‘ !

: factor |

Process : i calculation RULES
data : : 3| Temperature control of boiler inret : :
- - gas Total | : Setting
iDataf i jud t: parameter
: processing RULES rules —>
: i 5| Control of combustidle gas content —->’ : i
in recirculating gas | Data :
: : i | sending
Process : i RULES : :
data : : Temperature control of discharge coke {=
: Coke stock RULES
Pushing : level Control of coke level in chamber

schedule : simulation

Expert system (process computer)

Procedure oriented systeed system (process computer} :
T Rules m at charsig — cRules run at constant cycle
Rule configration for automatic

CDQ control system

Fig.5.

5, 7o0tX#HEOAEEEHER
AU ATFLTIE, BiHDTable2 KR LAAE A DH#I
itk RAEMIICDQOHEEGLRFMEE/L T
WwWah, PlFhic, ZKEBIIREERICEFFLTWSE 2D
DHEHBOFEMIZTOVWTRNS,



5 1 RKAS—AMBERAIRBEEOH®

RAS—AMHARBEREA S —RBORED /D
KEREEHINATHED, HIATCERVEEEGNRAE
TA3EEICIE, DorUDEFHHLTEREEZEDICL
TEEEI22B1EV, -T, COBEXEHZ2ER
TEHELELRAIRLEBHANCERE T S, BEZEEHOD S
LEROLKEBLEGHIF, FBAIT - ABEAKKHKET S
HBLAETNAERAR (-7 XAHEBEVM; H,,
CO%) PHAVWAEAOMINSRATEIT—ICLBHR
NE R AOBHMERBICLIIBELRTH S,

AV RFLTEH, EAS—-ABBEBARABEDOEE
(txR B0, Ftha— 7 A AE (BE) CBEL
BEAHGMEEL, BRI EEICLC-BRELHH
77 v arvazEBLTWS,

BELXHBOHEER. ESKTHEEAXHWVWTIT-
oo HEMBEDOHELFig. 6 ICRTED., BEELXHE
2EETAEREAARL - —DEBR»SEAKILL.
BohlhERA2AR L TCEHBREZEEL TWL 5,

o High
Sew.
b D
[Tx-7)
85 lw——
25 Degree of coking
r

=]
-
[

=

3

CR CF about tem-
/— -’IPriority }—P synthesis [ eprature change
T —

Low

Temperature
change-CF

0: contento
Deciding method and
High degree of action

/Al —
E—

Coke lgvel

CF: Certainty factor

Temperature
change-CF

Fig. 6. Method of prediction of temp. change

HEHREEFig TRRTH, BEXHBLHIEE
WHETBEIENTES, P72 vavid,. BABRIICHE
BAZBE*EEEHHEEECER CAETIEE L,
BEABOBELELRZMEE I E2HEL L,

HIHEREFig. SIKRTED, FFETEREEEH %
ELA BRI IENTE /1,

wHigh

1 ™

WAPEAR

t ¢ ot 200 € ¢

Charging
I@lhour-%{ Time

Fig.7. Result of prediction of temperature
change(automatic control off)

Temperature-change

Low

-3
-3
<

8
=

Recirculating gas temp.
at boiler inlet {°C)

w
=
o

# & 8 Vol.78(1992)-T 3

Auto control

of f Auto control on Auto control off
970
g = 3.5°C o = 6.4°C
S 960 \
. M A AN
K] 950 v v vV .
H
= 940 ——
1 Hr Time

Fig. 8. Result of automatic control

52T NF—-O0XRDER

KR, CDQTIE., fHa— V7 XBE2TE 57211 —
FBITACENLREREDLDIIHKNBLELIONTE
foo ULDLBARS, BEHI— 7 X BN —ERX ER#M
— VA oRPRINIBBOI—FELNLBID, -7
ADEBRENELT RTINS RICKEELZBAK
B, RAS5—ARATRBEOHBWI G, BRI XE2R
BLENWT —BE2RA KRBT ILELRD - 72,
EUVATFTLTER, COXNVF—OXL2ELSTID
M- 2BEMEHRBI -7 XABICIOEEL, T
BHZOLBRBEEAX -7, Fig. 9 I A -V %
Zl—.\'szCo

Previous New
Excess com- system system

bustible gases

—

Maximum heat
of boiler

Combust ion
heat of

combustible
gases (30%)

Sensible

heat of

hot coke
(60%)

Sensible heat of
gases blown into
chamber (10%) '

Combustible gas too high

Normal
condition

Fig.9. Heat organization of conbustible gas
content too high

Fig. l0lcRkiEE AV RFLICX B3 Ha— 7 2 &
HIMERAERT, A hid, BeBEAH5 0T/H
BERLTIBEILT, KEKDOFA. SIRAXEL2E
MBEIRETH B,

(. EHEOHERIZ, SEBELLLF v v —FEE
Vialb—varvEFLOHEZRCESXHENIK
EMT 20T, I— 7 ANB~OBEREIT WV, )

Fig ILICEH R ABENRLERE LA BEESOHIEER%E
RTBEO, AV AT LTIR, kHa -7 ZBAETX
BEBATOLRA T —ARMARBERIEUCTARY X
ERBEI LD, HABBEALZEHERFL>>ETRA
ABELABETIELIENETH S,



$ £ M Vol,78(19892)-T 4
1415 16 17 18 19 20 21 22 23 0

IO MIN [0 O
nmnEnnnEnnEnnn i

1C0 schedule

2C0 schedule
120

< __ 1004
> — /\
~3 6.5 A v.
uE
<2 404 w s
[ ire) =~
150 =
2.
[TR- -4
125.2>
T ~—
T T T T T T 100 ¢
14 15 16 17 18 19 20 21 22 23 O St

a. Change in coke discharge rate
with previous system

1C0 schedule
2C0 schedule
120

Coke level in
chamber (T)

14 15 16 17
! !

IMNIM M 00 of
surtonvBainuin W oneas Winenin W enninsy W

18 19 20 21 22 23 0
IS WS WA W

1004 -
80
61.5
404 \/ ]
150
2.
125 3 <
——
s
T T T T T T T T T T T 100:;‘_‘.
14 15 16 17 18 19 20 21 22 23 0 se

b. Change in coke discharge rate
with new system

Fig.10. Comparison of coke discharge rate control systems

o 150
g= F \
-3 Eed
338 \
50
3. 20000 8.0
E-Lrad = Air inflow
- o —r
£3 < 6.0 ) S SN i
=2 : k -\' — 2 N
=7 10000l B 4.0 yd AN
S -
£ 2.0[__Combustible gas ,Z Conbustion and /N
g | concentration f  [decrease of gas J
8 0.0 I ] N
= S
PR - ———
T o g 930
&8 gg 4 min T
Time

Fig.11. Combustible gas concentration
control by coke discharge rate

Fig. 12iARLV— 4 —$lALEBHBORL T — A
MARBEDORS Y F%2FRd. UEBNTEAL—HEHD
#Hmicko, A5 - AMBEEL2EMNLENT S &
MTE I,

140
120 p————: Automatic-control———f{——1
(0=3.5°C, X=048°C)
100
Freq. 80 | == :Operator control n

(o=11"C.=%41C) |

60 K T

10 .,...,"' 'l '\

20 . v / ﬂ
et T N

920 930 940 950
Boiler inlet gas temperature(°C)

Fig.12. Comparison of temperature change of
boiler inlet gas

6. BHOHEGROPR

Fig. 13ic HEEEpik O BINNEK R B O HEB %R
Fo FAS AT ZBEEOEMEELIC LD BIRE
SEBAIIZEETH 2 0Kg/T-coke mEL A,

—H, A—ZAFDO I TNLNEZEEED, VAT A
BALRZ100% (B YRAFLAVFFVR) T
D, ARV— —F2(ARFERKBRBERETAILENT
X, COER, Fig. 4icRI B, GRERUVI—7

2 v RN7—DBELHFET, AXV-—F—14%
TEETX &4 L8,

820 1 T 1 ]
Automatic control started

600 . >
Unit of H
stean 580 oS S s {/
(Kg/T-coke) e, 575

560 A

(AN e W

) Ave. 555 \

540

520

May June July Aug Sep Oct Nov Dec
1990
Fig.13. Transition of unit steam production

Person Xshifts

No. 1, 2CDQ operating 1x4
work No. 1, 2CDQ operating
work

No. 4CDQ operating 1xX4 No. 4CDQ operating
work work 1x4

Operating work of
coal and coke trans-
port conveyors

Operating work of
coal and coke trans- | 1 X4
portation conveyors

No. of persons after the start

No. of persons at conventional
of actomatic control system

operating system
Fig.14. Number of operators

1. % B
ES#EHLACDQEHEER Y X T LEZRARL /.
ESid. ITBARV—-F—NTO0S S5 LE2EKRTE
210, RO VAFLICH~NERME - A VTFF VR
HRBL, SHREELLEVIEE - FEHFENEL
BVWHEELZATLELTWBEIKEHEELTH
5, £, AVAFLTWEHESTUTIY A LEH%E
EHLTED, BRHHGHOLEAEXE I ENTE L,

LB, ARV -7 —DYATLHBOLREEZKD .
W—LORESEED, BELL2EI[CNEEKICHRD
DHATHERL W,

X M
DEAME SMp2F120 ERE R (1990)
) WERA  H29EH B B 8 H ¥ < (1990)
IEEFE HI0EEA BB HEFES(1991)



