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Research on the Impact of Insufficient Risk Identification in the Design Stage of Chemical
Plants on Production Safety
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Abstract: Chemical production has the characteristics of high temperature and high pressure, flammability and explosiveness, toxicity
and harm. The safe operation of the equipment highly depends on the scientific and complete design. However, in practical
engineering practice, some seemingly insignificant design oversights - improper selection of heat tracing media, incorrect selection of
gasket materials, and missing insulation measures - often escalate into serious production safety accidents after the device is put into
operation, causing casualties, property losses, and production interruptions. The article systematically analyzes the mechanism and
path of design defects evolving from "minor negligence" to "major problems" based on real cases such as corrosion and leakage of
sulfuric acid storage tanks, gasket failure and leakage of hydrogen peroxide devices, and corrosion and leakage of chloromethane
reactor pipelines in the Fluorine Materials Division. Research suggests that the reason why design defects can cause major accidents in
the production stage is due to the systematic failure of Process Safety Information (PSI) to effectively guide design decisions, risk
identification to cover the entire lifecycle, and compliance assurance to be implemented in design details. The article proposes that the
intrinsic safety level of design should be improved from three aspects: strengthening the management of process safety information,
deepening the identification of risks throughout the entire life cycle, and improving the design review and acceptance mechanism, in
order to eliminate safety hazards from the source.

Keywords: chemical design; design defects; process safety information; intrinsic safety; production safety accidents

515 TS, WP B gt 5 it s 2 e TR E
PR TR A R P TAT W B SR A E, (BT ElEE . TR /RS iR, S ENNL2REIE
PP AP R KR B IR D B S TR i, ib A R ARRERRE S, AR 2 AR T v, SRR AEAER
RERVASEIEDR AR BRI, LA aRiE  FRbd @bz,
FEm, —HREHRS, R R RN, Ja R ELES™ FEBLUE A —AN NI RR, FAn A — AN B A e 5
o AR A BT SR OR [ A A 2 S E KA AR 7 2 A S AR ORI A T AU E MR L o — BUE AR

100 Copyright © 2026 by authors and Viser Technology Pte. Ltd.



BIREETT RN - 2026559 4581
Smart City Application.2026, 9(8)

6* VISER

FEINITE R 2 B2 MR ORI T, BUE IR BRI AR R TR
JE AN 3 5 SR T U R o 3R B8/ AR T ARl S i R B
TEAL TR BBNA BTG, fERRERRE . 1. MR
MIEAT THLR, SRFE oo H B R AR Fi . TREH T
BAMBFUERAGH, f£miE TR, 2HEEmtk, &
3 H IR 1) 5 B80T A FE RIS« BRI AE CRIELA R
BRI N BUE AR A, S W MEREE
b, A B R Rk B A AL . X N
I N ekE, LRSS

ARILLA=AEASR R BN TIN5, RGN it 1)
ANERBE, SR AR AN, HFMRBHER . T2%
5 BE . AIIRIES A BRI SR, SR 4
THA R 22 A I it

2 REIZWM: =M “DRZ” 51 AHIEE

2.1 Rffl—: BFHEANR SREETH5I LT
ik B G oSt TR A XL B

2022 4F 1 H 5 H, HEFEM BRI TFE R B

150

>50 mm/a ;o
lw» ! l,
80°CAEH” i '

TR R Gk A AR R BRI R BB o R HEE R I, 1ZAHIE M R
79 Q345R 14N, K 80~84CHUK AL L, FARER Y
REAE Rl N ARAESE ol B AV AR BRER 18 BB K
PPN, (RIS A A ™ B A A A A

2015—2018 F[f), FGH Bl il 98% i BTk N fift
R 2 POR AR RIS, T E B P e A AR S A
FefbAr B . HIZAE R A 0.35MPa. 138.9°C ) H 1 7%
AR NEERA R, L O8YoRf IR M) T 4% P Jés Tt L

XA MR ) S 7] J5 DRt s XA B A S
B, SR 8 0 BT R b R (R o AROK P AR 2RV
FA) B P2 TR, FEAARRITT V% XG0 A F5 e 1) XS «

(BRERAEFHAR) HLA: BEEEDT 65C, i
- HIERER AT, — RO R AN

980T R 45 5% ek FEl . w] LU B, TR A 5 R A i 15
HEE, TAERE - 50 °C, FEhib S /e
0.5-1.3mm/a. W FH.

/  e5°cEE.

®|E/T

3=350

0.5~1.3 mm/a

0.l§~0.§ mm/a

60 70 80

90 100 110

H,S0,/ %
1 SRR P S .

ENERHh 2 RN, SRR 1019%0), 2 &
T, R AL S RGN s R EETE 65°C B RR, B
PR B AR R JES TN 5 . JRLBETE 50°C LA J Pus e A1
PERA R B REREL 50°C I TARIERE, A fe{hrEm
Wit BHERBAT %4,

2.2 RHIZ: BRAMBRIEEERSBUAZ HHRA X

2020 4 6 H 5 H, HXE/KE B AR S8
WRBR A7 22 R A R T o A N AR 22 08 e AT 1A
S, AR AR BT B o 22 W R 2 By R AR AR I
RERMFLERERIL, A RSB REF . A
OB, JEBTE NS, JEATH HARYE Sbris

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

IriE I EoR R B &R B — N TS, (BRI
Hed st 1% 6 W&, Bk A SRR B AT I Bl ik
AT PRERTE S o

2017 #F 12 H 9 H, REFA T AR INER AR H i
FEEEBYBL, BB Bt A A B v RN i Y — & BRI
BE (N FURIER, IR 179.8°C) FERARE AWK L
MR, 29 2 WA R, — f B AR B R N S B0
PSR, S, MR R E RS T LB R B b —— gt
L 7 P B PR B M O @ R e A, 7R 179.8° C I il T
I HIB R AL

B BN, HRELEREE RA 0o, — 1

101



@" VISER

BIREET RN - 2026559 4581
Smart City Application.2026, 9(8)

WM “/NER7, BRET YRR N2, 3
BAFEM ORI,

2.3 RHI=. EBRIRIEHEEE RS h XS

2010—2018 0], FE S e S S B A H R
WA SRR I E I S ORI, R
CRHRE. SUEL K FESETEA S OB i,
AR BN FRRA A, 5 EELERUKTE AL A B
RRERER, SR IS R . eI RS, s
A7 AR IR

2022 42 F 11 H, TFE AR #Up 22 B N E 4
I . JRIRE T 20488 DAt B E R K AR,
FURS A DA DN JE I8, B KRS A
B ERIR, (RIRE 20A AR R AN T, IEAORE
MR -

2022 410 H 11 H, X A VRIRIEIETE J1ksh b
Tk, ST A AN, SR A RS THA K
A5G A S VAR Y O R IR TIA B SR R BT
AIRIE, DHEIARM L.

MR A v b T 2% A0 4 A T RE i )
(SH/T 3010), Ah& MR T 50°C AL L 24~
Bk A TR B B AR A TS )R L L ORI o TR
IR HE R ——TE IR R BT I Bk T % 5, B2 it Ty
BR TR SE——HE S I T R EE. TR ThE L &

3 WItHRZSEHMERWENX DT

3.1 MERBMERSRENXR

BB FE AR 12 1D G o R 5 0 R R R S IR Ok
o WEFLR, 40°CHT 98%UHE FE X Ak BN 1) i3 ik 2 Ay
0.75~1.0mm/a, 50°CHf kg ZAN 0.5~1.3mmla. 1E£%
B 58 SR B S T BT, A58 FH B AN o i A7 TR Bt R S 428
HilEERAE 50°C LA R o MIRETH A 65°CLL EI, ARHIR
WEZ R, RN — R

TR TR, PR AU R A 3 AN T G b 7™ B P 2 o
3.2 BRMEUERIREXTEL
ARV R R AT FLAR E 138 IR P v B R A DR
BT ECE B AL

*2 BRBRMEERREEEXL

- & IR EE ]
e ’“ﬁﬁé c,f;‘“ FE | EEsR
TR 5000 | mpeir, et | mfi;ﬂm L

I
T (NBR) -30~110 i e 4 2 AN i A
AT 20100 | W | s

RIR LA .
ﬁfﬁEﬁ‘ 2504250 | WlfgihiEE | Stk
S mMulAR
Flany =N _ —~ i »J_lﬁl_’-y

Tt 200~+650 | Mif i, [A13RLF g
TR | BRI | OaEthiR | B

ARSI, 2 B R A R

ZM o, AR K RN &R B I E AR Ak Y
FAT Y @AR R E A, AH L TR U 5 3 ) Se B AR e A IR P i
Z LR, SRR ARMN. B, BEHERN RIE HGT
20614-2009 CHAHIE VL WA BEMFERME), #
i AR AR FE A 5 0 P RO 1 S R
FoVFIR R B A IR 2O o BT N D3 REAE B4R W A
TEE T R BRI AZ S AR A & PG L, 2R S e 4T
DAIEE 6 o

3.3 AN RAER

HRIE SHIT 3040 (A ik T/ f 5 K e B it I
N, v E A RS E A E RO I

=3 fHATTNEREREN (SH/T 3040)

BBt (T e R &V
f&F 50°C P R PRk
50~100°C JELE LI P RICE
w T 100°C P FR SR R T e B S R

*1 IR 98RBT N EIR A THYE iR R

W (T JE g E (mm/a) 38 FH VY
25 0.08~0.15 R4F
40 0.75~1.0 ATH, FE
50 05~13 BRI
65 =) AEAEH
80-84 U JE il IR

B AR : - 9BYoUA L I it e FhL Ak 4T A B B BRI M (o 7
R, Wb R R PR AR L 80~84C, &

i 65°CHI A RME, JRMEFRE 50°CI _ETHEUf% T B4

5. 98% IR IR i FE ] 138.9°CIZRIRFER, HRK K

# B TR E A2 N Bt A

102

1 i A

WA He

FER R A b

F 3 E SHIT 3040 CfaimAl T A K B BTHIE)

HEHE SHIT 3040 AHICHLE « Hais Ao 1) ek ] s ANIK T
IR E R B B TE , AEAF IS I A T AT e R AR B I R
R A SRR 7 A TR A5 UK ) R . 20— 98% I R (1)
HBEE R N-T°C, FEEFRER, AR T4 R
20-30°CHi el /2 B R 2R, vt 2iLH 1 138.9°CHIZE
o TRk, SOk 7 HcA . EIE R ki 22 4 KUK

4 REAGH: I NRBHERINRLIRE

R AN F A B IR B A BN [ A R A AN [
AR BT/ SR R IE AT, 32 5 R R IAE DA = A
J7TH

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



BIREETT RN - 2026559 4581
Smart City Application.2026, 9(8)

@f VISER

4.1 TIZREEEEEFAEEASBUSIHRE

T2waEERERDME SDS. T2 AT FA
TEWA& TR WAL AR . A E R, JF
Fx (5 BAs TR IT

e gt ST S A NS AINE 3D & K (N AP
TR B L T REANTRON, AN EIR S sk, R a5
TNHT 98%HRER I AAAEH, STERRENR Y il — 25
AR, By IERREN T o5 It — P R vh, A T figkeid 50°C
98 B X Bk AN (14 83 e P S R K o, 2 ik 2 SR A IS R ik
— BRI A R T R R . R R, R
TN GO M AR T AR, HF BRI T R AR A
MBEFRIE (NB/T47017) HAHSCE v I3 F iR BE A% A B
MR IERPE . ERIREEI T, Bt N XA TR g 25
piR IR, SEURBLIRR, &R .

WA NG T2 2 45 BEREA S AR, Wit m
AT N g, REET R rEZ e,

4.2 REIEHRKRBERBELR

BB B HHAAN 2T, RERITA L, KEE
TR AR AR RLE F VS BBl s, 5 B0 Bt IR, %
W IEM, AR

TR GG TS R T IR A A7 1 B RUDIR S T L, R
FERH A ZRIR TOU T, FEVE IS AT I R A A AV IR B A
i WA EE IR RIS . B IEMAE R
T MRS SN R AR, RARERYIR, EIR
FIE TP AR HMC SR L0 R T o
N R, R R AR . HEEIEE, TS
R IR P st R 8 5 B IR S PRIR T T R IR
BATE P RETUR TN BT, E RN R R
GRS, DRAR IR B A TR A I R T 45 U

S Z B B RX S H RN 4, SR = AR %
ffadk.

4.3 ERRIERBEBYE M

BT SO 20 R AR PR S R, X2
Bt A R B AR AIE .

TEB T 20, SRARHE L GAR kT A A [F M 8y
M FYE R, 208 T 3 I AE N AT H THLER, %
T B2 Rt AT AR SR P B A bR 3 P B A A 6 AN
WbR i B SR 45 o B 2 B BURTF S AR ME R I By 4 22 e 3|
Wk b, i O 26 ) FE ORI R R, RN =) CR
Hbt. &AL KEE) TESEEEA IS N EE A, FEiE
PORBINL R A4, fEI7 RS A =200 e i fE b ok
RER I

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

BARIE 2 TR T 2 A 1)KL, £FSRIKL, K
I 5 T AR FH A 56 22 4 XU

5 XMRSEW

51 BT ZREFEENEREEE

T BRI 5838 P E AR R, MRS 1T A ) L
SRR ORI S L BEEE . R
SEEEE . MHRRE SR RGP R . BRIE.
AL . BRI : RIERTH NP B B PSI 3R
R RN B IE 7735 5 768 AR b 57 PSI 5% iU 3R
RKIFALH], TR — AT S E R T PSIAE KR
TE VT4 H B BOKs o PSI DG 24 A% 3 25 SR it 1
BHEE JF AT . JLHX TR SRR N T B 55
KRR T DRI D i B A B R &, BE ST
PSI LI AALH], WME BIE kAL R T w2

5.2 R TRH R PHR

BT B B RS TR 7 5 IR T8 v e L, T .48
I EMIFE. IEWEE. fariRE. FE, ERER
TR A AR A A B AR T R R N Lol 28327
—— RS B B AT RS T T B ARSI R4 1
BV & T s B, R BRERENIERN
PERI 2 A . RTBRER . Bl %2R 5 45 s I, RAE LT
rH 2 RROR IR PR PGB R e, (PR PR R R B A B,
B ETEM LR T SRR % T35
SEE IO, NABREE RSB . RS RN
TR AT, XA TSN

5.3 EERITHFESWWHNRIAT

EERFB AR, I B o A A BN, HR B
BE BRI R o AEWRTTIT Bd AR itE, o 25 40 i e i
W (s M. RIEEHE. (RS 2R M5
THEDR, R BAFEPREER, [RS4SR AN iRk
5, TR 2 B I R e 1 R o AE RSB YS, « = AP
el (BRI, B TRERENEE, BRE TR
B, WAERBEES. E AR EnE. e, &
WTh Al 222 o) ORI ) R, 7536 B AT Z T v
B, phE A A Ra .

5.4 15F “KEMT. KIRE” NREER

WE A /N R BT A S B, o 2 B 5 R AE T
WIT N AR IGETT  RFE 2 NS Wit R
KRBT R BI85 5, IR T e b5 R 1 FE AL
BIBOARBRI AN B SR, HEAT 4 BB, RIS e e B
BN STATIE FEHLH], iR N A BRI T A
AE RSN, mA R4,

103



6” VISER

BIREET RN - 2026559 4581
Smart City Application.2026, 9(8)

6 5t
LB S, BT HNITIEZ, s

R 10 P AL P SOR BN 5 L 95 22 5 S 0 b T P B A AR

BT ORI 1) 56 BE R R R A o AR ST I = A FLSE IR S48 43 #
WLVE H: B h A N R, AT
SO, CABUERCFHL, /INUAT RESE s & R i 4
RKIFT REE M =452k . AN T2
CRAVE TR AR R R NS BERETA
R Z DX R — MRS 8, DF I S H K —
Tt S, ARG BYEHHRE MR Tl TZ
TG BIABE R A AR 7 FHR . &0
TRAE M PIAVE S, 3T “/NER2” JiTa) “ K 8 AL
BE SR = ARG o MEF W, A BE B E SR T A %
A, AL TAFRE R A R EE ERR ST .
[&E&30#k]
[1] €t BR J&§ ok 21 35 T A4 R} B 622 4% 48 ) SHIT3126[S). 4t

104

& [E B8R ,2024:7.

[2] (FRER A JE 14 8 R BT\ A B4 . T4 4?2 )
SH/T3126[S]. At 7 : Bl & M £ & 1k 5 7 7 # F H #F +
1;,2025:87.

[3]C T i B2 A1 #4417 IE % 9 i 45 A0 422 4% ] )GB 50349[S].
467 % B & 4 5 7 47 7,2023:76.

[4] €98% ik i BL fif 6 e 1 44 % ) GB 50349[S]. 4t 3 4 L
,2020:76.

[6] (RFlEx=, #)r. REHEEAZ (PN £7D)
HG/T 20614-2009[S]. 4t 3 : # E it %I 1 JR #t,2024:78.

6] (EmHITEFEHEMKEET RITHNE)
SH/T3040-2012[S]. 4t 7%: F E %I 1 ik #£,2024:78.
MM IRE&EmEE LR T REITAR)
SH/T3010-2025[S]. 4t 3% % E i+ %] tH i #£,2024:78.
EHEREA: TER (1975, %, Wik, WEEAA, &
B, ARFE: LI TEET. R4 554,

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



