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Abstract : With the accelerated digital transformation of the global energy and chemical industry, intelligent
analysis of process design drawings and construction of digital twin models have become key
technologies to promote plant design, ensure production safety and achieve optimal operation. In
typical process industries such as petroleum and petrochemicals, Piping and Instrument Diagrams
(P&ID) and Process Flow Diagrams (PFD) are critical unstructured data carriers that carry process
design intent, equipment layout and material balance. However, the current conversion from PID
drawings to computable and simulable digital twin process models relies on repetitive manual modeling,
which suffers from low efficiency and directly affects the accuracy of twin model construction. In
view of this, this paper focuses on intelligent conversion of process industry drawings and digital twin
construction, aiming to explore a full-process technical system to tackle the recognition of special
engineering symbols in the petroleum and petrochemical field, so as to provide reference.

Keywords : engineering design; intelligent data analysis; process modeling methods

e

BY

i}

A LA R R AR L R BB, LR R AR R ARSI R E4R, Forh PID 5 PRD BB R L B2
S OERITRS AR ORI oS A BN R AR BB AL, PID AR ol A (L TAR BT B B0, BB
MR EFH TZRGHEAG SR, i T SEAENEIZRN. PFD FRET TEROEENZWEI, RITZREL
R, N LZT7 2R AR

—. AilALTI PID Ef PFD Ef#ZOFEXTEL

AT PID AT PRD I, N RGeS, 1+
AR AN S E LA B 22 5, A IO RIS HETE
I RA T TAE B SRR BT

PFD EIEN D28 s B o0r, H D ETHiE1Z

B, LRI R BLI A e A i R R A
W, REMEINAE VAR, B, ERGEERE, THEN
WU ST 2 AL AE AR LAY S, AR
B, MITSESHG SERFEARIRE ., K, ESCE L2
i, AT AR GIEE, FEAT I ESAZ T B e AT
GEAT, XL EEER T AR A,

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 013



THENRIE SR | COMPUTER SCIENCE AND TECHNOLOGY

PID FNZMEN “PAT" SO, E02fE PRD [R5 BRI
BRSO, IMHEE BRI TZRENIrARE, 5
EMERBOEEA T ROFAMEANSE, BiEHEmHE
. MR EER BT i RSB e T f A 5,
PREFFAIHIIRS; URARGN B e B AL IS, #
Bk, BEUES LA DCS RECGEHE, PFEAIPREIER ., Zad)
W A e R sy, RS, B RS ENE S
EiEg7

ZEMKEBAET, PID AL L2 Mo 2t PFD 1A,
FURAEHAERM_EANSE TR ST R ZE AT, AT A ZZHNE
RENT i A0 ek it, “F SRR e L TR s E
BHEEITLIE

. TRERAGKRIZE: MPID BRKFEERN
51133914

(—) BERFIE, RAEERCERRE

FA AT PID B AH - #E FAHi 4F, PFD A% ={sl
legacy dwgs 12, ARG R T, SCFESETTHIT
I, XA E B A H R PR, ik, XL
TP AR BT AR, RS SR B T T A, T B AR
RIS, S9N LIRS, BT 4 LR, A
PRHAF G R ATAIRHIE .

—E MR, Gi— PID IR, B Tl g
FER, FRE R EIR . B2, NEEOTEMIR
BIBEE RS, ARG AR, I R TR
RPN R EL, FEHETHEIARATEMTE , AT et i A AL
ALl TR R 2T ] S B B )

TRRERMER, R BIEN R, KBREAPR A
VRS, IR, S, TSR, %A
R T SECCEIRBIENR . IR, R4 A

HR, E GRS BT SRR, TR
TR

o XK, RO AL PID IARE S, R EIAR
SEIAREES, TEROX, FEXSARERXE, fRESE
BT TEROKIMEE, ZOFRER . ARSI, it
AL TAE, SRR MR ANMUnitt, FEREREA,
ARG 2O HRE R, RO TR,

USPE S Gt 1 T S S S A A "y S o v D S
T2 SH, RS S E B TR, T I IE (s 22 A5
B, BREEOITC RIS TS A M, TR
HHSECCT, WFFESRH RO S RHEIC R, $eA 305
R

(Z) RBIBLTTE, BEREXERER

oot zaif il PID 3] PFD KR gBEFL B BT, BE
IR TR &, B PID L T2TE, 4
ik er. BB, Pk LT2ASEYRIAL, Hlez 2 iRt

KZ, N LB AL 2 R B A, Al s T
ik g, L2RRRRTE, PORFRHELCHS . B LGSR i, e
IR IS M, S SR T R AT, U EE Sl

BRI AIAE O s g, AT
FHIERN RS IR I, M55 B EEYUTE F i A AR AERE , R
R IEW G W 450 AT A S A T SRR, )T iR & HE
R Rl B4R, RREIRBNE BRI B AR 25, 5t
[, A A A & B H WA BRI, iRy
AR T, KA OIRES S04, TR EE PED EAr
TR, BEFR ORI

CRFEPRIEIA, X—ATERIROREME, AR
B B B T LA B AR A e, B A . B—
Tl ESLHHTEIEIRG], EARE PID E R E, )
IR IOETE . BT ESTORER, BRI TS A
UL, FEIRERL b, T SRR IR, IRA T E
HIFEN] R ER, S5 G LSS FE P g TE AR i (oI, RS HELX
Gy PR BRI AT TS, SR AR RS BERE T RO
EIEMA LR, JET RPN B AR RHE . Y SGERE
B, MERILE BT, RS T IE L RER R, ORISR
5 PID I HAFEINSCRRER . B R — B —— BLE RN
Wbtk E R TETEIRBI AR, B2 JR4E PED ERH A
FRTE, LA ORTR, SR S AR TR T 2 AL IR
S,

SEERRS, MR A TR, SR ST
A, HEEPID EHh RS TR . RSSEE, 5 a5 I
PRI R R, DCEC R B A R, i BOR S SC i
B, HE PED ER ke Btk A ant, AR e
AP AT EZWRNR S . TR RAR T, AT
W 7,

(=) PFD/PID &5k, SERMTZiBiEAhEN

IRHAZCTC IR RIS T, Hah A s BN P i L 258
W, SeBL PID B3| PFD MR RBAERL, M8 PID ERIZOAETY,
JEsk “PFD Z2WMi8 % +PID 4175 S0 i —A U 4R R, M
A DR R TR, MR 208 4 E S M i S
[FIR ;

—& PFD & B REAR, RO a e T2 e, 454
Boli% s, EMREE . RET 2SR, R e
BERR, ANTREN L2248, W T2 BB ARk, &
A LSS I EE R AR RLE , R A Es A S, BREE PFD
KT Z%4E5 PID W—3, & AMERTI T2
S,

T2 PID EutbsEE, AR A B PID FURIE,
SEAV S HU 2 A SE R OB 1E . AR A I AT i
AR, Gi— PID FR &S00, EEmmmEER, &4
PID FEIEIEEACT, R aSeiie TRNEAER AR, RRE G
I PID [, AR PED IR, Bt R — 7,

SR AR, BN BRI, AR PFD

014 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



BEATACHS:, W LZ8%H, RMHPMEEmE, SR, @
MATER, ERNTETR, B R e T
MTESR, SEFHEORAIZFTRCE

(/9) ZEEAi2R, SERMEREIRRIZEESEX

4% PFD/PID A s bR S0 DUR A A A i 228
T R ATR, N LRI, TS R
[AIZE AR e A, N B A P Is AR A Ry, A 240
AMAE AT B ERIT R . AP

— EHURTEICAEEE, ¥ PED/PID E OO, iFiE
&SH. WHEELR. L2238 R G2 A AR
BIRIRR B 2, MBI RC R, R — IR 2R R
Bom, SULFm, AR HU R R ER bR, AR T
POALHE, (R R —EE, N A RN AL 2 T
RS

TRLZEARE, RIS EGE, S e L2
PR AR, Ik B PED [ T 22 5 PID W H 0
AT, AR LA AT S B, A B AR F R O
HIBTPIRA . YRR IR L 2S804, TR BUA L& . 5
NP R G AR O, e SRR 2 A DL 8 20 B4t
Yo

SRIBAEGRACIEA, BT LR,
FAERMGFIUL, BIES R, BRI RS, 5
SRFIN, H A, A SRz AT S H R
ARSI A R AR

=. AiBA TN L A S EACHLE

M U RS TR ZR 2, B PR AR A PR AT %

243t

DIPEER, ORI GBI 5 T 2 R RS 2, 7E
OOTCERIRBIEAT, (@ &N T2, $2HA
BIHPRE RS, R, 7F PRD/PID B BE, id 1204
N, FHARCACRIN, SEL 208 4R E Sh i R B 4T B AR A
fo FEARAEGREIZ B, B EER RN, SO R AT 0] AR
AR A EIR A B

BT ER B A AHLET, A AR 2R BRI N A A AT
R R R K e — e AR, R AR, 2k
M w2 52, AT H AR A E TGN, R EE 4TIl
FRIETEHT, N W7 R R 2 AR T 2R AR,
FRBLAE A 4 T RGBT, ZRE A EIRZE A BRI N 7
T, AN ORAYEAR AN, $E T AR AR A R A
‘lﬁ-ﬁ HOIQ

MG RN ZE I FIIEAR, A BT A b A7 TR R
WHEH, #BRELENTE), N ARERE TR
BZE

[S

. HiE

22 BRTk, damim Tl PID 195 PRD [ SeHA
M — A AR 2 B TS0 3 7 RO e, S PR
AEER AR R R, RO e IR B RREIRI T 20 S R, 5L
I PFD/PID EIME BARL, A B THE s G o N LEARACE | (i
HEORIORERE . METEARS R, HEEEARNLE, TR
NS L2 AR AR WAL

(5K, ERE, (R A TR . S EER AR ()], 42 REIRMHE IR L2025, 3(06):8-18.

[2] HAIE . EET RO T 2B AR (). R Tk, 2025, 63 (10): 176.

(31 FFGHE , G5, RRAMT L B NTRRER RS LA IR WA TR D). EBRATESE ,2025,3310):41-49.
[4] FHIEE , Rl . BT AREREAR NS TR 0. (RSN |, 2025, 37 (15): 13-15.

151 it , IRA , XN, % B aEURAEF A AL AT 224 (1. ARz | 2025,44(03):66-75.

(6] FEF- . BT XA A AR AR R0 28 (1), BUR TR RIE B4E L2025, 15(05): 60—64.

[7) SRR . R RBEARAEA AL L RS VT FP A SEERATTSE (). AEHOR 2024, 31(09): 144-146.

18] 4% A AT AL AV SR RAT B RS AAITSE (). 2 TalkAk L2023, 13(09):61-68.

9] BT AR RS IR L S RS TR SIS (D). RAUFlAa: 2023,

[OIEEM , 28, %t , & FRBEORIEAIIE TAT RN B SRS (). 8 B SRS 2023, (03):166-168.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 015



	工程设计数据智能解析与工艺建模方法研究

