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Fig.1 Process diagram of sequential control system
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Fig. 2 Overall block diagram of system
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Fig. 3 Diagram of the instruction lights
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Fig. 4 Schematic diagram of valve module

i) I S B3 T 2 S R A — > T R R A I R
FERIDIRE. 76 S bR B, S 1| ) HF R e i)
U B A Ot 23 it 1] T 45 . AR SE BRI RE R AU
oL — > R R A AR R LD N R TR A (R
A A UG OO T TS B BT . Ak L g B
AR RS REAL R BT WS E . TR E
AN RS SR T IF A i B BLEE Ak i AR R A R
T B ) s 428 o 0 s S B N TR 4B A
JoT i 38 B2 4 B
2.3 BHERERIFT

EIEBRYOARA F R, H 3 S I PR
A SR G T DL KR UL T A B Y U Bl 1 O
M E A e B BT S, R KB A
I it 2l H 32y R TR B i A8 T A DOk
FE .
3 ReERHGiEIT
3.1 MODBUS & {5 X

TEPRI R, 15 4 b ik S B A 4 ) 2% T 0 Ibe
SO 2 | B S NP 2o e o ) = e - ) A< S 7
il g 77 A B B #e MODBUS WpSU& H %5
BRI 28R A 4 T T M 2% 38 B R ik
TR B0 AT e FE U 04 IR 55 A S 2 BRI A
LR T A T W R 156 ik 55 g AR D 46 B RE
i 1, Q& 5 TR

EIRi 55 25

| ey | | pomik | > BT

JE B0 R
/

B 5 MODBUS
.5 MODBUS diagram

IECEIEEE

Fig



%6 EAME.

%R B I R Gt 35

3.2 REHMRIt

TESE PR A P AR i R v . il PLC A Dy £ 0 B
LR RGN BG4 2T T LS
F18 SR A I R s ) A 9 B N DG e R A B
R P B A R G E 1T

B PLC W & KRR ERAS L LS
B0 SR B AR T L AU B 2l ik MODBUS 3 5
£ 75 A RIS Bl i 1] IR 2 AR R B ) T2
$e.JF i MODBUS #9315 8 & 3% 1/ 1] B9 4845 72
VR & AR R IE e AR AR i i e b S B
Kl 6 fr .

MODBUS j# {5
F MBL | AL | |
il #s 1 2 3

B 6 MODBUS E{5H
Fig. 6 Diagram of MODBUS connection
TG AR AR R A RS L I TR w5 6L
>Uij‘ TR N A R L S SR R R R AR
KR SE BB A T2 WA, R4, WK
ERVEACBR T 2 AH A B B, I B 4R A X AR B
SRR R TR AR S AT R AT AL WA
ARERLA T PIA SO — S 80l T 2 e i
JE JO ] 3K A% D0 A% A AT B8 R B A%t B e B
AR 22 O R g B RS B R 7 4R
PR AR b s 0 AR IR 3 T 222K, X i i o T #2
VERRITTAS 2 AT AT B
= 47 il A S B ) A 2 e A S UL R A AL T
BN T L0 - D2 RYb, AWk
L MHLEIR 2515 B DLHI T A2 45 6 2 &5 20 SR 41
T SR 2% A D ) DAL e 36 4 LS 5 3 A I e
i 800 RH B B B AT B A L ) A BT B I S B
SR K T B3 65 85 5 SR A Wl TR A% R D 4k 2 S5 AR
I B ) A ] 48 0 IS 80T HLA R G AN 25 1 A
fA] 5 o 3K AE — 5 R Ll TR ERAE N KR
MRV TERMAH R MR T, EEREA SN
ERAVERLER T il 3 65 B B, 28 58 0 I ) #4EA
T I H R G PR IZ A s A RS
[EIREE SN &R =1 V% b2 NG o SN X (N
AR IR 56 1R JF 2 (8] IR 45 2 80 /¢
TV I A RG] IR TRk S .Y
FERGE VR T OBy B, Lt 2 1T
VEITBOCIS 1) 1T JF OB AE A 2 TE T IF
Je OGP A R e O B 2 S A 4 AR R 4

BT 5 4 R 8E TR PG - HOT/ R R B &
Rt s FAE R G I?”%?ﬁm%ﬁﬁ: ERcaZeil
SR IERIAT T &,

4 £ iE

PR B B U7 FL B B 0 R R B R R AR
R —& R g, Bl U T #A4E LEIE
AT DU T AR A A 7 5 4R AR T 20 AR RN I A6
W5 .

FE B BRAE A L 2R 0 2 SRS A 8 U IR
AL TR B B, i RS S T A3
TUF 2 8 (D SE 2 IR 8 AR BUE R AL T 200
2P G AR L BE o A O BN Y SR 2 AR 4T
RS NS B (2) To i 22 0 A5 » 4% > BE el {5
i 5 A2 Hh B 17 52 BH 58 T A5 55 R 1 1% DL 1 7R
BEE D5 TG T AN SE WLV BRAE DT L BN R
WLAE 4 R

ﬁj‘ii%@ﬁﬁ»ii/%ﬁfﬁﬁﬁﬂiﬁﬁﬁﬂﬁﬁziﬁﬂ’]
A A R R L T R R A T S I G B K
PR T LIk 2 Ge i N A [ R T AR 4R A T2

LS

AKBEZNAZAAW I EIAERZ G A G
A2 &% N8 (SED & i fo 5 T Aw 3§ T 42 )7 32 4%
HFFZ. . HFPEAGARR ;NG RBT 2% L H,
JE ¥ R R B

Sk

(1] A€, ERH . B o il B R 76 12 R £ b

FEM B LT T A g &AL, 2009, 36 (1)
79-82.
ZHOU Meng-fei., WANG Shu-ging. JIN Xiao-ming.
Application of advanced process control in delayed
coking units[ J]. Control and Instruments in Chemical
Industry,2009,36(1) :79-82. (in Chinese)

(2] ZEdifn, 2e, @REASE 22BN A
AL T3 ,2010,27(3) : 1-4.

LI Chu-he, LI Zhuo. Safety interlock of delayed coker
[J7. Petrochemical Design,2010,27(3):1-4. (in Chi-
nese)

[3] R IEREAKELWBEEBESHAKINRRED
WEFELD]. T 8 - B A R4 (R RO L 2007,

JIANG Fei. Modeling of delayed coking unit and sim-
ulation training system[ D]. Qingdao:China Universi-
ty of Petroleum(Huadong) .2007. (in Chinese)

(4] W, 30 A%, e M. R B AR A



36 R TR K22 %36 &

TR A N T, 2010, 26 (34 ) . 14-18. [5] vE2E0. JUL AR e fml R e AT A T
SHEN Hai-ping, LIU Zi-bin, FAN Qi-ming. Develop- H3h{k.2012,48(2):13-14.

ment of delayed coking technology[ J]. Acta Petrolei [6] MG, 2fEm. RSH48S O EHR ARG TP RS
Sinica; Petroleum Processing Section, 2010 (Suppl) : AR R LT, I 2R e R, 2001(5) :30-31.

14-18. (in Chinese)

Design of simulation training system for coke drum operation

WANG Li-heng ,YI Si-le WU Song
School of Electrical & Information Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: To avoid the safety accidents caused by improper operations from the workers in coking
process,a set of coke drum operation simulation training system was introduced. Firstly, the blocked-
based design was adopted and every device was a kind of simulation made by a control ship for simula-
ting the performance of the device. Three keys were set in each valve module to simulate the perform-
ance of three operation buttons of the real valve and there were a row of light emitting diode (LED)
lights on the valve module to simulate the opening in simulation process. Some LED lights were also lo-
cated in coke tower module to simulate the opening of the bottom cover at the tower top and the ratio of
the tower materials. Further more, each control ship was connected by the MODBUS-RTU protocol to
construct the coking process. Finally, the device was put in inner formation connection of the system and
fully imitated the behaviors of the coke drum in process. Thus, manipulators can simulate the delayed
coking process and control every step of the actual production process by the simulation system. Experi-
ment results show that the process of coke drum is simulated correctly and the manipulations can be
conducted by workers perfectly in practical use. Different coking process demands can be satisfied by the
system with altering the software.
Key words: coke drum;delayed coking; C8051F310 micro control unit; MODBUS communication
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