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Simulation Optimization and Economic Benefit Analysis of Steam Generation in the
Waste Heat Boiler of Continuous Reforming Unit
Guo Zikang (CNOOC Ningbo Dexie Petrochemical Co., Ltd., Ningbo Zhejiang 315000, China)

Abstract: A petrochemical company’ s continuous reforming unit has a designed annual processing capacity of
800,000 tons. To further efficiently recover the process waste heat from the four-in-one reaction furnace, the unit is
equipped with a waste heat boiler system. Based on ASPEN Hysys process simulation software, this paper constructs
a process model of the waste heat boiler system and validates and optimizes the model using actual operational data.
By adjusting key operating parameters, the medium-pressure steam production was effectively increased while ensuring
the quality of the steam met standards. Actual operational data from July 2023 showed a monthly increase of 1,038 tons
in medium-pressure steam production, with a monthly economic benefit of 61,100 yuan, verifying the feasibility and
effectiveness of the simulation optimization.

Keywords: Process simulation; waste heat boiler; medium-pressure steam; continuous reforming; economic benefits

1 8IS
1.1 BRENA

L SR /NI B i LR R W g
VIR VT PR e 1R 60 J7 ta; 2009 4E 4T BE 2L
W, EPERE I INE 80 T t/a, LAZEIEAMNM . A
R A AT L T A ke AT A A A i T A
S e AR A M v A R, AR P e e B YR (RON
101) . C6 40y, WAL SAREIR, FHElEas Y,
Al B O T 5 ot BE
B EIBATAERR AR N A 4] W REER 4R, SRR
fefE R A — b Zs (8], JUHR RO 0 i
SR AR AR DAY
1.2 KMMPRIENA

RN R G 1 S A B H LA e [
JG, HAZOAE RN TUA — RO 7= A ) e R A
PILAL P 78R, BRI s th 24T 28R
B, R FERAEIERALS (D-911) | FEH
P1257KZE (P-901A/B ) | S UK IEIRZE ( P-902A/B ) |
B PIERAL (D-206) | 2842, g
K (M=206) 4.

HARRARWMT . ARERERK 1 et ABRE SR (D-
911) , TEMEZVMBAIER T A TIREA, bk

KR, BRI AT . BRAEUKZ P R 4K
. (P=901A/B) MUEJG /R . — B IRl 2 BR A A
TR SR, 7—B500k AR HUKIE R
(P-902A/B) MER A HOKTEIR &4% (M=205) TR G,
B fe A B IR T, TS K E AR TR AL (D-
206) , SMEIHREINEIG, KA HOK 27 Kk Z
TSRS AR, TR IR R TR o 5
M ANZE TR AT AR IE— 2D A, e 2838 1 e 1 7
YIRS, WA TAESRPEZER Y,
2 BRI
2.1 HEEEST 5K

RER AT RGBT R R L T,
ASPEN Hysys V11 Ji BB  3r RFER I R SE 1)
TSR, B RGN LK AUKZES N E, Ytk
R EGE T /K 225K 2 /) ASME Steam 77, &
Gerp ALK (H,0) VERHSy . BRI R in ey
(Heater ) FEHLINS S T2 Bl (O3 72, £
RS . R B ES RAEER (Valve ) H5
oL 27 2 A R A AR P

FIH 2023 4F 6 H 9 H {52 Briz 17 50 X 15 80
TR 55, i 28R E T RE . BREbK
i, UEZRR R SRS R 1 R, B

FELIES 2025 % 11 A

_85_



142 % | Economic of Chemical Engineering

LIRS PRETT BRI G, SRR ES A B
TN, SE TR ER P S AR, AT TR 2
W BT ST . A2 LA R ol LU T A A
B, i 1 R,

RET S 5 23 F S Liba L]
PRV R SRR AR 1 B .
FIASTERERRAPRA B 5 RIFRBA LR

58 BERE | EAUEE | E2H
#E#AIE S (MPag) 3.62 3.62 0
HEKKREE (C) 410 409.5 0.5

WERFEZAE S (MPag) 3.69 3.69 0
I AmE (t/h) 17.18 17.18 0
LEZE AR E (t/h) 1.82 1.82 0
FEZARE (t/h) 19 19 0

M 2% 1 1T LA A S5k 5 S0 B T 2 1
A—2, AT LU A PR TR AR
2.2 RACREE SRS

E LT LA, PR E R 17.18vh AR LR
IKZH 1.82vh R ZERAEBR B AR TNt . BREETE
BUBR K it B BERS . 78 R S I DL LG IS in i e
LA 19th . 3.62MPa, 410°CHITREZER, hIEZER
N PR 3.5MPa 7£74, BLATHRZERIE IEGIR R, T
SRV K 2.8-3.65MPa, % FRRME, MiRTH™
R PR RRCE, ER A (Q1+Q2+Q3 )
AARRIEOLT, 2R 7ER A rp g m R A UK i, dEm
PEE PR IR A, ERIMENAE (Q1+Q2+03)
AAEDLT , TEIREIREKIE 2, B SRR IR
T E VA SRR 1 o IR PR IE =13 T . TR B A%
F T L & B THBR K I R AR OO B UL Y 6
B, B RRATT R

=
(e |

|
[ wwle |
2 A

Y
42000002 | MPag | e

B2 BREAK A RERAEMN

OIREBREUK TR Z 2000, BEREVKRER 2
18t/h, IRV AL = & 2th,

&L 2 s BRSAK TR 38 22 200h, BRER KRB 2
18t/h, IREZEVEIRE 2 2vh, LA SEIAS(E R,
4% D01 F:AE & J1 1 0.039MPa 42 7 & 0.042MPa,
PRVEIRE 96 CHETH 2 97°C, MR EN .

QO E 2R A B E 200/h, BRI AT
W25 R 1 & 3.65MPa.

H3dEXALEEE S HEEN
i 3 B R ZE PR N 200h, 2R PR E
H 1M 3.65MPa, H1RZEVAIMT 5 R 7128 3.58MPa,
YR B A SR MK G AR AR s SAVER P T ] DL £
FEZEIR Ih, ZIHFERRERIK 0.82t/h, ZIHAEMLIEZE
75.0.18t/h., A HA A 2 H TR IE R 1%150-
0.82%9.62-0.18%177.31=110.2 5T /h, P, BT %R
HA OISR Y,
3 LR
o RS, 7 A 0 R 2R E S
3.62MPa [%fik % 3.58MPa, it 19vh #2712 201/h.
SRR 210" BT e an R 2 s .
F2REME R ERREEL AL

FEA (6 A) AEE (7TAH)
FEEXALFEHE (0 13941 14979
HREARENHZEE (t/h) 19.36 20.13
P EEKE S (MPa) 3.62 3.58
FERRRE (C) 410 407
MR A A (1) 3958 3959

MR 2 AT LE L, B IHFER A B
TEOLR, HRZER A H S0 1038, /N4
0770, HRZEVRIE T R R AR SRR S 4
EEAE, VREIIE AL T e Tl SR HP BUS T HURICR
4 MR
4.1 BTN iTE

LB ESEUALREL IS, 2023 4F 7 H SZPrisft
R, HA R E R RE T RZRRA T
G 1038, /NEFEE T ERTE 077 RIEZ AL

_86_

2025 £ 11 A hELIES



ST 2023 47 A S T RS A (H PR 28770150
JC N, RJEZEVR 177.31 0 k., BREbk 9.62 6 /) , 7]
A AR/ N = A ) R TS M

0.77 x 150-0.82 x 9.62 x 0.77-0.18 x 177.31 x 0.77

=84.854 70 /h

¥ H iz A7 E] 720h (30 K x24h) 15, HH#EE
LR 55l 84.854 x 720 = 6.11 J1 0., X —Rk gt &
A% B8 T 28R 7= 3 I A B A BRI RE R A, 1
KIF AR RGP A R 0 HAb BRI 2

M R FMER, ARIGE T8
M, R BRI A BT, TR R AR A
PR ARG T3S, B AL R 5 Fiot.
PR, eI H A 88 RSO 0.82 S H
(5/6.11) , EIBBAENZTE, HETESE &
M 2RI H 2-5 R R, B E S LA
/N DA L
4.2 &5 o EEAZ KT

Z IR RN RGN TR EE TR, AT
DAL b i 2 A P I 2 B R A TIPAR o B 4EEE
VRTERES A, PRS2 1T ] 8000h 145, 4R
BAEZTAEE T 15 84.854 x 8000=67.88 JTTT

FEBE AT A AP GEE 0 10-154F) |, LU
PRSP 10 4R35, AHERFRME IR E, 2it
LR ] I 678.8 JT UG, 45 % BRI AR 3%
) ke s, R BUE T WoR, AR A 10 4F
T B BT AL 500 10T

MRS AU, BT
JEAE MY ARG I, ARREAL SRR BT L
VRERINZE T, X RGCHEE & Al R %
TR, A2 S B SAS WE W, Xit—
PRUE T 4 A RN A Be i i T Sk
4.3 FRESEHMEENK

MBEIR SR AR, UG RGN
BHEFEMEAL T, A 277 10380 P EZE7R, FHY
T bR e 2 124.60 (43 BE Wl 28 VAEFRAE 0.121 3
B o AR Z) 14951, FIRERICR B .

FEVRHE T, AR HE AR AE R HE R B (2.6t COY
AR ) 15, I At T S AR A AR Dk HE
20 3887, A1 24T 215 8- 42— A B HE R -
X Ik HE AR A S T 2 AR 5=, nlffk
AR BB IR RS o PR S AT E BT 60 JT it 1Y
WA S M, AR 2N 2.33 JioT, FEEBRMN
KA, X—aekdt— Rt P,

WAk, hAbis RGHt e T REVRFIFHZCR, AN IR
DT RRACY . EEEA TS YR, HBERER W

Economic of Chemical Engineering | #. I 4 i%

EN
4.4 ZEMETHR

PR ELHRL VR ALz A, AT H B K T 207 1 B
I E . —Jrm, SR, SRR T E
TR, B IR T —A R e T AR
ANA, MIE S HA R E AL B e T Al 5 — 7,
BN = B8 <5 N 3 AR | A 2 i W
FORPEHE T B D224

MEBAETR, AW TS B T+,
A B IR S PR, MU T AR SR 2 g R i R
R, Tt T AR AR seAh, WE P
ISR S T A R JRIE S, A AERR
RIS T e P H.

CEATEAN, ML E A E AP A H
AMABNRE T HIRATTES, IWTETTREREFE . HEAAR
FARR BB E A T T 2 ME, 220
FE e XA “EREE T BTN . KU
Ml =, A A R 2 A 5 4 R T RO Tl P v
e N
5 Z5ip

ASLHEET ASPEN Hysys FFERA AR, XF 1L E
BACE RN R AT T EE Sk, IR
B, TEHAREEATISMT, W P s bR
oK . O RZERE R T, TR ORIEZR VA
T AT T A SEET T R 2R 8. 2023 4R 7 AT
SRR, PEALIG P R 28T 397 1038, /MBS
T 077, HZPRER5 6.11 HoG, Bk T A
R A IR R

ok, Wit — B LU T 0 AR R G RE T
J1. —REZAREETAL, S5EMIRE . R .
TEAKEESE, WHEZ B, — s
P, BESE AT Sl A T R R g R, B
PRAEE s — RIS T EAL, SR AR
JelFE AL Z A B, R AR T AR
S E 3K :

(] stk BALEEEFRAPNLEM. L®: TEE

16 B 2007:390-391 .

2] KT F . F A ARSI I R L[] BT ,202101):
116-117+120.
B =4 A , B3 BHDB-M701F4-Q1 4 #4m 7 5 & 512

545 A ()] AARF Z B AR L5 KL ,2024,60(03):38-43.
4] 2% . 28 TER N AP B AR R F EAT

b7 [ B il T & H K 2022,43(03):56-62+7.
5] $hKF . E4 T HEE VR[] F IR,

2025,30(05):101-108

FEXIES

2025 4 11 A

_87_



