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Process and Economic Analysis of Heat Exchanger Modification for Offshore Oil
Field FPSO

Ma Ming (Bohai Regional Management Service Center of CNOOC Energy Development Co., Ltd., Tianjin
300452, China)

Abstract: FPSO (Floating Production Storage and Offloading Unit) is a key facility for offshore oil field development,
and its performance and efficiency are directly related to the production efficiency of the oil field. As an important
equipment in FPSO, heat exchangers are crucial for maintaining the stability of production processes and improving energy
utilization efficiency. Due to material aging, design defects, and other issues, the original heat exchanger of the Bohai
Oilfield” s Pengbo FPSO frequently experienced failures such as cracking of heat exchange plates and internal leakage
of fluids, resulting in high maintenance costs and inability to completely solve the problem. Domestically transforming
it, the new heat exchanger adopts measures such as material upgrading and improved sealing technology, with significant
advantages. After the renovation, not only did it solve the original equipment problems, improve heat exchange efficiency,

reduce maintenance costs, but it also improved equipment reliability, with significant economic benefits.
Keywords: offshore oil fields; FPSO; Heat exchanger; Transforming the process; economic analysis

FPSO 1o Rl A" . BBAF . S T — 1R B2
A B, FETE Bl T & RS AN n A
YEHT. BT IF R BITRA, X FPSO B Y PERE
SRR R . 12 FPSO A== Gk, & A A% 2 I
B RO E B THY RS 2 — . Bl = A
FAACH, WO AP AR P B Y IO R

SR, I L IRBEARRIRTE (AnERSE . IR b
il AR ) AR A PERESR T R A EOR .
TR T EE S5 FPSO B Jv4 S PR At B¢ Hh B4 FA Al
FOVRE, UM, SRAERE, FREENE 1A
GAVERIRRETE, Xl A 253G T AR
Wi o JSAE X AR AT 2R R BEAT AN BE BT I AERF O
(EAMS R AR F A7 i ELAFAE A B A By, [RJ
HERB A ARG T

DRI LE IR, XAy 2 BHRERRAY 1 B
T8RO S e 7. AW B il i [
ek, FEARAEERAS, e er, ki -
eyt gz JFREATETINE M, DU A 5 S gk
PSS

1 FPSO #ik & H A2 {EH
1.1 FPSO #fiA

FPSO ( Floating Production Storage and Offloading )
R aCA = i EIRE B, SRR U™ L AT
SN T — R PE B P Bt B — e
RANRACSCRE M AL, EAM A . . S L
N GEAE . AT SRR RE. FPSO i i IR & S
WA, FRBOHE IR B =UKIEG Y, F
AE RS RS A% BOMAE A ZE AR T, RRik B —E e i
i ERR A 2k B Rk, FPSO HoAGIE N MEE . RS
P . ATRS SR LFSRO0 R, o) id T v it ) R
. PRI EIT A B B T 2R,
FPSO LA i HI TR A 22—
1.2 BABRIER

FPSO e S8 751 b3l T vh A #3622 0 H %
MTER]. & FZH T Im -~ UKIR G Y Z A A 22
e, ViR T20RE . RS SBMER, B
PRI, FPSO e ar i/ A 2 2R AR LR LA J7
T O 7R B R, S IR

FELIES 2025 £ 5 f

_61_



142 % | Economic of Chemical Engineering

TR FIR IR IE B AR, DA R R A S s A Ak
KR [RIAE, IS A R AL S 5 T A s i
QFRIREEH . RERRAETF RS R A A K
B7K A R . Gl S AR X RAR AT, AT LA
BRI A KA RN, DT i SR A b S R 4l
. GmeE P EA R, HorheE S LIAGE
FITEZCHIAR o 38 e S PR e PRE [ BRI
AL R AR IR R AR, BRARAE = AR . IR 5%
EERSIREINE T, BRASZRBIR, ik
TN AT IR A, AT DRI 5 e sZ IR,
FER Al A -
2 FPSO #ikas UE L Z 04
2.1 EEEROEN

ZEF) FPSO g LR gy A A LR, 21k
IR IR . RIS TS TSO-MFD,
PSPV FR O 1281.6 nf,  H FATEERLAR AR PR, 2006
T, WRAM BN TAL, A EE 0.6mm. #5507
SN BANEYEE, (DA TCE R R, H 4k
G A G H T &, e 1 LA PR R T R A
o
2.2 EFFEERI

ES PR @ vl N A =4 e N R O LT T Y 287
FHEEPERE, W A PRI R B R Rk
AR B T B S ARG T2, BAA LR IEH.
OB BT B AER A 0.7mm R S YERESL &
SR, SR TR NI RIS . @8R
PR B AR B R R R F AR LR R R
TR EINOIE, WD TR TAER, RS
BOR, IRYE T ARG KGR0 A 28 R 1) 5 oy
[, HEA T AR A . QRUARKEAR: [
FEA PR A Y AR AR A AT 5,
RENEA R LA P B S A, T TR RLES
3 L7 "R
3.1 K LRTAM

Jite TR P S M PR A R I St ) A it T
HIBARIAE FPSO 65, TRAN T it B as s 1 Rind
FFE A BB AT | BFREATR | bR A5 P R,
XTI IR AR SR TR BRI R 5, i
AL, AR, I8, et i e
Wi . BEAh, X Bl e R it T i A, e
AR )R . BN RS, DM E A EiE
THE,
3.2 PEMESZTE

TERE BB, AR E S, TR
P TAE . B B b 7 R S s TS5

A GREAAT LA B AR A = 1) R TG R, O e 44
ATEVERE DREMEWE LB, RO, T AR
ARER, XA A TR L i T AL, LA
BT RAF A bR, R, JFRICHAGE T/E, RAL
HE ARSI B ARG R BRI TR I, R i B
TERERRG . BEAh, BT 58 A SCGIE TAE, #itiE T
TR Ak B R T AR A SR 1

MR RAR, ek T 58 s P g i hIAE
FEE TR FERIE AR, TR A
FEERT R, ORI A RS B RN B
HEESERR , AT AT AR TAE, S EfE
AT L, BRI AS A RTA BRI .
3.3 B LEETE

TS U W 1 8 AR T AL, B &5 AL A
fifi iz 36 20 1. fEsiad B, SREU™H B B bi1s
Jiti, BAPRGE AN Z IR, [, Xz i i 2k ot
TR, ePicd . MBI, Mfkis it i
IRAISEAT . 18 V6, & e T B A% 3
bR TAE. PRBRadfErp, A% 4 B T R E T4,
WA IRBR TAEMI e 4 . mske PRBRSERUR, 2178k
ISR T AR, et firp, S — AR 2%
N ERT R TR R E E, SRR 2 s
A BITRE . HRESEG , M AT A E,
KA 25 BB ARG, Xk 22 A% 1) 50 I Bsf 145 T 2 A
Ak, BERBER T L B R P

I H 25 R B, PRBRITF-ZEp0R, S EG T 3,
ABRAR DGR S H it . 200 B gk T4, #dilh 3.
WEBRSEAISC T 2, X0 H Al T, A tERES
AT R A AL . ISR, BE T TR,
A& TR R, B G E IEw A r=IREs.
4 FPSO AR KUE LT P HT
4.1 A

FPSO H P oo Al AR ARG LR LA 71 »

OMBHA : FEHE | Bk B
(AR MA AR o 3K S A Ak 4) J AR B T4 J5 L RS AR
HENE, Qi TRAEFETRE, e, ST,
GAEPIREBN BE I RIAS o 3 e AR R il T
THIRA TS HERZE . O fEduEd et
FPSO 75 B ML AT HGE G T A5 ML R 0 A p= it 2k
WRTFEH R RAZ —. EPR I RN T
FERURL . ASHLE A AR SRR R . @4 iz
B S JE A B AR A T (e R T B A T 4
POREE XA R ITE VR KA | B SRS
4.2 MEPH

FPSO e a8 ol vk 3% 25 AR BUAE LR LA 7

_62_

2025 £ 5 A

FELIES



. O FEEHECR . Ealeld, T Eiain
PG, FRARRERE. WA B TR oA, 2
AT AL . QUERAM I FAr: il b B S5
DA BT, v DUE R s i 0l 1, s>
TR AE S AR . O AT B TR 2 8 A
@t m L Rt dol i G B AR
A S AT SEtE, A PR &Rt XA B
T R BRI R, B A R . T
Ve I neE 2E A4S BRI RS Bl 75 S5 R e, T DL
PR o AR ) 2 VR s R B A e aet. 1XOK
A BT R BN 53 A iy W 7= 28 4 R 72 3R 1) &% 4 F
E o
4.3 BT

BT VA FPSO e dAgs o i 2 55, T Bk
TR 53 BT o SRR 43 BT 32 B2 AN [R] (R R AR AR X
P A TEER R R R DA X LA S R A9k
ST

O BHAAR L s AL AR SR 52 ) i B A 1)
BHRRZ — MMRSA BT, S A 3 ;
RZ, MBS T RERS, o AR RGP,
o T AR AS A TR S B, DAPEAS ) ek 22
GEMER SRR

il T JE AR L it T J9 A e s i) e i
AR AL R AN T 2% AR A . it T A A
B, LR AN T2 AP N ez, it T Y
R, B NAK AR, R, 7 X TR
TTHRUBNE 3T, DLPPAS G B 4 B MR A 52 R L

QREVEM AR L . BEUR AR ST FE A A= = A () T
BNRZ — YReEMAE LI, A= AR in
RZ, MEEIRMAS T RERE, A= AR AR, Tk
18 A AR m A ARG I R IRREFE , UL RER M A% i 2
OB X AR PR P A — RE R e B X RE TR AN A 2
ATRBURAME AT, DATTAL T MO 8025 A S i AR

WHEy iz B AR, 4P 588 A R K1)
% i FPSO # i85 Ml 28 DEPE I OCHE IR 2R 0 3R BB AR
BLHEE WK A L TEVE . AEIE DL SRT RE B R A
bl R AR s e R LAl dE4P S5 B R
nlRE S R, Bilan, SR SR s 4B L
FEARGES R AN A s TR RS BT, R
WIAR SR m, (H AT BB R EAR I K Wiz gl A, A
M, TFEEXT Y Sz E AR T OB E T, TTPAE I
A AT A T [ R AR 28 1 R
4.4 15 R EISEAS

% S ] 2T FPSO i oo I H 25558
% B EEE AR . B3 I H JF 1532 213 15 15 20 1

Economic of Chemical Engineering | #u I % i%

REFE . FEMRAAES A L S AT B A0 AR P R T AR

TR Il AR08 i e R B ] o 5 ¢ [ S g et B

TEZANHNER, SASE A TR . R

KRRIRM AR S o — AR AR 0% [l A0 38 o R 2

H HA e i 28 530 g R Ry el i R
TESEATHEGT I A AT B, T 2455 25 SR ks 1

H B BTA A MBS s, 75 TG Ay s Fn s

AT . XALAE S TEAR A 7 B . RETR A A% AR

it FORIPERZX B E R m . [, 87

B EGT S WIS AR, ol T3 > A I B0 AR 11

R MURA YT BB S TN A, DA ER b DAL 35 H Y

LV AR o

5 it 5EW
FPSO e £ #5% iid 1 H % 48 = v b7 FH A 72 2%

B RS E A R EEE L il s A

TIPS o A AR [ WSO 4 07 T B4 3 A, AT AR

PR s I H B e A 2R A A RN, R T

PRl 1 H A ) St S U AR, dAE SR

FAErP R AT LA O g SR ar Fe e TAE,

WS T R R AR AT AT PE s ™ 45 il it 15

SOMBERE, B IRUGEBORFT & U EOR ;. QML 4

TR XURS: B 550, A DRSO R R i 2 2 RRE

WE)RF TR K R, R w

73107 ot GV | N Bl B E 5 Nsvab /A 7ot = Zi [ NGRS

PR FIR XS BE T o
W DA R R SERE, R L — 25 FPSO

PEF GG H 253 s FUSE A, it H ]

FREL R R 15

S 23k

[1] 3T, ZAL . AR B FILEIER AL R4
AT [J]. = dfL T ,2024,51(S1):29-32.

21X 3, Xeg, FTAK, F.HEFFEHRAERE
IK B Go AR BIAR AR W Ak o AT []]. A A e Ak 2024,
24(09):266-270.

Bl RA, KT, &, F . BREREZ S REESH
B gk []]. T F AT ,2023,52(07):989-991+998,

M 2&id, &M, XA, F . FLFEAIR LI K
ARABESIBARE FTREA[. ZAKERE
7K ,2022,53(06):52-56.

[5] R B3k, FR, KoL, 5. B Zfp e X # B A
FHXF S R A [ &b A Tk 4 2022,
25(04):37-40+36.

EEE T

LR (1983-) , K, AF, TR, TEZRFLE

& 5 75 & A Fe e B TAE

FEXIES

2025 £ 5 A

_63_



