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Abstract: In order to solve the problems of imperfect construction of risk classification control
mechanism, low informatization level, and insufficient employee participation in the construction of double-
prevention mechanism in coal chemical enterprises and build a long-term double-prevention mechanism for
enterprises, firstly, the design idea, system architecture, and function module of the digital platform were
described in detail. Then, with risk classification control and hidden danger investigation and management
as the core, data collection, intelligent analysis, early warning, task distribution, progress tracking, and

other functions were integrated to realize the digital management of the whole process of safety production of
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coal chemical enterprises. Finally, combined with specific cases, the application effect of the double-

prevention digital platform in coal chemical enterprises was evaluated. The results show that the platform

can provide enterprises with a standardized and intelligent closed-loop management system from the aspects

of risk identification and assessment, classification control, and hidden danger investigation and

management, and it achieves good application effects in risk management and control, hidden danger

investigation, and main responsibility implementation. The platform can grasp the risk dynamics in real

time, discover and eliminate hidden dangers in time, improve the emergency response speed, and reduce

the accident rate. It can provide a new idea for the informatization and intelligent construction of the

double-prevention mechanism of coal-to-oil coal chemical enterprises and provide a reference for the

construction of the double-prevention digital platform of other industrial and mining enterprises.

Keywords: coal chemical enterprises;

smart platform

0 3| &

A6 TATALAE A 3R FE Tl AR & 5 Ak =l 2 —,
TEE RAT b BAA 2 R sy, 3L
T HAT A b R B A T A EAR
PRSI MG VESR , Th R BAFAE Sy BATE Sy ik
PP SRR A, — FUR AR S TR S X B R & B AT
FE M XN B A iy W 7™ 48 4l o Mk LA 5 1) i
MU T B A R A R B i A R R RS
BCTAERLE], 7 2021 4EFA A N RS 42 4
AR (BIER) |, 33X — 215 A Al 9 3UEE il B 48
T VR AT BB AR R AL R T

AR, B A K E 2 UG AR, 51
XSUEE T3 B AL T 45 Ak 1 FH 3 35 ) SEE 3 A B AP Ak
B TR S A\ OUEE T 9 4 B T AR R B, Xl 2 498
P T BeMBUN 2 4 W8y 2O R A PE AR 55 DLk
PETIAR T 2 4K e 4 RS A P RCR A i 71
2020 4 10 A, TAFHR N SsSB4 ED &« Tlk,
IR+ 22 4 7R 4T 3R (2021—2023 4E) ) 1
AT, BER ANPGRS fh 2 5 & A iR BRAR R AR
BRI, B Al R e i 2 BT f 52021
AR 3 A B R A T ELIB M) + S b 2 A
A BT R, B LS B AT
R AT | TR OK T 52022 A N 2 B R
A5 RTF BN & s Ak 27 il Al WU SR 71 B AL ) 5 Ak
R (U7 RYIE RN , SRy XUE T By (22 40 AU 73
PE MR HE A TR B ) B I PR iR T A
TR 52023 4 5 H N2 T & (2023 42K T
R FE RS T 27 i £ b XU EE 751 7 AL i) 85 Ak &R 2 T
RED AL A RIS TR R T TAE A pRY) |, SR G R 1k 2
s T R B8 VA £ Ml 56 B UL T ol o b A 14 1

double-prevention mechanisms ;

digitalization; intelligence ;

RTHTAE,

HT RIS WA B BRI
ENSa2 S > e INTA S ) aa i S 72X & NN
IRV MR G F BACAS 22 T 1, P40 B ok [ K
REVRAE TR AL TXCE BB AL &, R 455 HAR
SR, A B AL T A oMb LT T B K0 AR 5 B
FHZCR , LAY O Al 48 T 22 44 43 250 5 M Jo o 42
HE%,

1 ERERZ%

1.1 EiZB#r

AT Al WU TR R - 65 B R B TR A
B B REALEIAR  $E Tl XURS: 43 945 4 R i AR HE
EVAIACR . EAREL G EE Al RUBS: 23 B R e (%
G 21/ O BN AN 5 TR STV 2 i A AR A € T R E S
15 B AUBS BERPEAL BL R 1 R | X XU B, T sl
A RS A AT X — 4 XU Hh 1] ST 2
A B ) XSS AR T RE | 15 FE B3 A 7] 1 B B HE A A
R 5 K B HEE S H R R A RS 18
NG AR 5 7 57 b oAb 1) B R0 ol 6 i | o s
I BB S E BAL TR, DA S A BEAIOR s #E T
BReHUETh e, B e IR HE A BRI A
s BT E R AER TR L AR AR B ER D) g 5 i ST
FrofE AL 7 7 76 A, DO R s RUEE il By 4 A
BATIE L
1.2 M S5Egek

XU 10 B R 2T 5 AR 55 B a8 1 BT

1) 353 XURS: o3 A XE 4, A A B 45 i ¢ 5 4R
HUAE F R AR IR & T2 e B, 5 S T4
M A e A XSS B B 1 AR 7 S R A O L R A



hoE e B o e

343

- 174 - China  Safety Science Journal 20244
PPy BRI 9% 2R I, M TR A S
CHRASRB) I N GAERAE LR A5 TR PR

75 WU 23 BT B

KB FF R AL

R G

ik

f ¥
A%
]
KBHE R
AL

1 NEBBEEFEEBFLSKE
Fig.1 Opverall business process of double-prevention

smart platform

Ypr DX AR IR T RE Al ST RN | B T B
SN R 23Sk A KBS 2 BT 0 R Rl o3 I SR
RS R IR AN AR R SE S IR, # BE (fa B A o
KICK IR HHIY (GB 18218—2018) , #4 i K fE
TR DX S ST A Ry 22 4 AU A BT Xt 421

2) Ao3 B oM BT, AR AR 7 T A R ER
VAR A oy 55 52 B 5 00, o IRURS: 3 7 % 52 3k — 2
A1 53 Ry A AR A ST 1 42 42 KU Ay p Bt 2
LA [R5 4 i e At S ) | DG B R B AR i
Jota 2 ~7 ) o ) SO

3) MR HFRIEAL . SR 22 42 58 B 1 S5 T A
(Safety Integrity Level, SIL) | Y\l 5 % 4= 43 #1 ( Job
Safety Analysis,JSA) 1G5 5 7T B A4EVE 7T ( Hazard
and Operability Analysis, HAZOP ) | T 4F 1& % 7 #r
(Job Hazard Analysis,JHA ) %5 753 , 4= T HEH RS 43
PrEaoemy XU ~F- 65 A i 22 Bl XURE 23 BT A2 ) AR 45
HERGUR TR 0 5, AR A0 TR 1 XU
SR E AR B X I IXURS: 23 B % S 0] 43k
TR B IRUBSE: |, — e XU AT XURS: 4 >4 20, 3
it = YRR A bR S ] 3 A ]

4) HlEE R, W KU RPN, X
WRAEAL AR F B 2 A5, R TAEfEE
DR RS v e A I Rl DR N (AT R
B s — IR & B, AR LTS B o s A
FHIEZE R AL B, U A AR AP BRI 7 18 7
R, ORJE A XURS: T A 0 KRG 55 4%, il s 42 o) 4
Tt UM — B T 2B AR A G B ISR B Y
EH BT PE LU S sk s A A R IR A 4
R ARG 0 fr e 0t AR gl A= i T REVE
A SR A0 ™ B R R A S AR B i) 4 i i, B

5) BRUBRr o IERURS A 4 Rt 0 R ALK
ST NS R 23 A B B HE A AT 55 B B K
KiAE55 o B0 KUK 73 B % 22 (3% B RAE R IR ) /9 H
W R A 55 AV R A I U Y 22 A f R ST
WHEAAL 55, IR B A AT S5 R e A 1, 41
XF XU 23 B %5 52 (8 F R AG R Y8 ) 1 140 P a8 A A
%, LIS BB AAT: 5 i B A se i st

6) BB IR, BRI 5 A KR
55 kIR 2 57 T H R IR B 9 KA AT 55, 1A
SER A B BCE W LA e, o S & il
PR IRAG AT 55 43 {EL AN BIR 00 73 B AL o o A R A A
55 RS B AL DR 5 AT 1 R PR BT, T A AU 93 B
R S 8 PR A O T A ) S BB S8 L E R SE R
U8 3 2T PR I 78 Bl 28 ity - JE WUEE 191 B e A HE
2 JF H ek B R THERHEA L b, AShid sk

RIEOL . BotHEA AR 55 sl R AG AT 55 S0 T 58 A
Jei A R L A B B A T 5%

7) FRBTE A R Gl kR KA A, R B
PUMBTER 2 A B A S B B 4R AR Y 36
BRI 8 s 7e-F- 5 i dmic st & B BUE B ds e AR
UKL VA= R s AN X B S PR A L Tae g ] 8- SR
SE B EE AR A e 2, LAE A B2 HE R T
Yo ki) B o TRl BB R e | SR ARS8
JUHRE [], R A e DL . 5 SR A B Y
BeRR B A RE SRR Tt A RO E RN B L T SR
ARG AR AT PRA B, A0 65 TR S BS 22 50 Z0I T A
RREYIFIEE H el i H it
2 FAWREEISRE
2.1 BAREE

g TR SRR ALY 95 2R AR A A5 B T A
s SE Al 22 A A 7 AR T, 3l Ry I O 1 iy
o , MR XU 31 7 8 251 6 e 15 H A AR A4l 55 it
2, BT RUE F R BT 5 ORI 2R A 2 B,
H NFC A iE 338 {5 ( Near Field Communication,
NFC) .

2.2 e BZEMIEIT

POV AT U5 2 MU S S A 25
PECA A A 47 B BUR 51 S5 Al 57587 1 4
PR SIS AT ML, AL #0711 £
PR B B AARAELE il 3 s



SRS

4 H

ARy

w&H

R

i 1 R - T AU BB T 3 g 5 1 <175 -
_________________ f o
] : ' HASERIA KSR (| R
| 1 : o | pop §cgi
[ e aaRET gy = ey ¥
|
l l S | I - S Yo
[}
| | L |marbingea| [ IERI| (R ATRGBI | e
| ! 1
| T ey ”
| | PR A
: JSS S .
' U R
! i i REHE AR B2 RS e
: s s  E—
! P Py (i —— i Aiininininininieieinininininint dinininininieieinii i - !
| HERAERFEA MR ) i 2 M e |
~ Pt Hib i M
L[ SRR U ot TR ALR B HEE " -
! i A SERI RIS . !
! H 3 B AR 5 BRALGR
: :l_____________::____:____:.';::____::__:__:__:::____:__:____:’_"_____—________‘
! X KB HERE B RECRAES I
|
: ¥ e NEC | | R
: :: { | EHEH
1| ERERIFEAMRITE L1 " R |
! iyl Ly KRR i i
| P e e e e e e e e e .t._ _____________________________________________
| | 1
I ] ' ¥ !
|
| ! — ek poN
|
: X [ s
------------------ : Y v ¥ I
TSR R | . . " K '
R ) Sl i B ewR J L EEER
£ e
ieininieiebelieiieiieiiebeis ittt )
D R B R B AT BRI AL WA | Bmobies
oo T )
B2 WEMMEEFETARRKE
Fig.2 Technical route of double-prevention smart platform
AT AT
S ARG KB i Geit ot
IaaREn sehnny | [ ovuesriax | | —tomsegnes || eenrn || || ISR
Dol | | ' | i —— :
s :::‘:: 1 - . J» (SRR A [ i m%gwmgﬁgﬂz
AN L s e kRN R || mAgEE | H I S emere s
a5 BEEs ||| [ kol
; - Y | BB HEA VR B A i
RN SRR ANTNTE || SRR e n | | T
| f | !
U AR R R A Baani | wanw ||| TOEREEEREIE,
1
|
|
|
|
I

2.3 MAZEME

B3 WNEWMMEETLAUSZEY

Fig.3 Business architecture of double-prevention smart platform

KRR RMIHOLT , 45 8 DU By 207 5 0 HI 28

Fe RS PR 201 15 S B E A Z Al 55
B FETE 035 JE AR BALSE B AR AR 5l 55 R 48

¥, 4 4 s



hoE " 2 B % % R H34%
- 176 - China  Safety Science Journal 20244
U PR N B | : MES# i} K :
_______________________________ EPSURYAMT | RFIDRS RS
3 &Y f 11 H
i || BARRRER [k | [howmrs |
. | BBHREE TR | BEHEEENT | AR | l
. D T L %] £ « VEPHCRMT | R |
& K ITEN | |G
PRE. ol %ﬁ DR R | R
LRR Twemem | | wa | [ pwmm | 6
- mEgRR | | Breansm || mxes )£ T R R
by Kt mIERE | BRI § | b | s || ke |
[mmpmir] [ sowmesw | [Eeossen] | wwwe | | NUSRRE || fRE |
- |4y BRFI Y62
gz PR AR | | S BETA | | BB BTETA | | Dowkd  § |
|i§% - i ﬂ
EH4 NERBHEETENAZRE
Fig.4 Application architecture of double-prevention smart platform

2.4 EEEA POE" 36/ = B S oa | AN 5% TDS B S0 B S SN R

1) SEWPEE EROR S Eds PR T AT s 45
T2 FNPA T2 (5 Bl R SR S ek
AR EASE MR GHE R O G55 P
WA A7Af 30 DRI B IR 55 #2 11

2) FHIKBEHAR, FEIREZENEEA
PR SE, 58 T & AL 22 52 10 15 B A EE 1Y
A, P ENREEA N R GRS — B TR
b 55 107 AN B 4 JCRE 7, 1N 28 G AN 5 T[] G A
TR T IR ERISAT , AT A O ER
AR R G T A BN TAE ST s 4E T i FIAK
KRB Z RIS ME 2R~k biztT £
ROLRlG Bl B2 —" ECR

3) BHEATHLEAR . R Echarts 8 AR N7
HEAE T EZHAR . Echarts Z{# F JavaScript
BB TR PTG , AT S 21 i i o3
'J'ﬁﬁ%%( 1EQ/9/10/11 ,Chrome . Firefox . Safari %) , R EK
AT P Y % 1 B E ZRender $24E HOW A2 H F
A e SR E B s AT AR R R

4) T GIS py T MAL B o XU TR A P
B3 F =4k 1 P A5 B R 4t ( Geographic Information
System , GIS) -5, SEEI AU 43 BT X 42 AU =14 Bt
BRI RUE R . =4k GIS “F B RKAE) X =4
PR AL T X Al R AR v J o S
2.5 pEeikit5EiR

1) Ui A8 3L, XU T B 22 5 0
IRV 73 B X6 S B8 8 PAA T s o A 8 B A S XU 23 A

PEA) o AR HEA TR A6 I YR A R A A Y g AL
T MR G AU B ST R A T R A
AR5 RER Sl Ao dh B ISR A IR S5 RS
PR 5 05 i %, 552 30 BT 7 DX 08 49— i i A B
() AR, TR S AR IR 20 B X 2 A4 452 PR S P84
RS AT G T A2 | XA SR B I, )
X H— ST

2) WM HoCAE B, BT 6 b XU 0
UIROE €t EESROPRN R Vvt AR R AR A S E S
BB X XU AT X R BE— 2 0 0) o H O O
R RO RO L VA D L STV N o VR 5 1 R R (PSP
B BEREA A LA, IR SR XU 0 BT BT A 15
FHAR FHHRAE , 5 XU 234 B0 AR  , nfx
H—E ], AR POCH A — kG R — 4k
i B ORIE” , FOCH R HE A TAR T A T35
B HE A A SE I

3) MUBSYE BAE B, XU B R R S
SO EE SR AR L 2 SRS AR
S5 U BERPAG 7 i , AR B SEBUH AL KU 26
S AU T 200 R A R KU HE L, A AT BE
BB S AR AR 25 R T RS 3
P R R 3 D F R I R RS — B
o FIMER AR 4 4541

4) Ml Zia ek s s Al 3 1)
X I RE A AR L, B 7 = 4 Hb [ IR 5 KUK 4 A
G RICZ A0 B G OC R AR R BT K
W S, A = 4 RS 1, ad s 21 A B 4



WL

A B AR XU BRI RCT I S A R 5 0 - 177 -

P UL J8 73t RS o341 LR, RT JR 7ass [i] A R %1
RV DXt Ay DRI i P51 ) 60 80 265 XL e P BV ke i s
JRURE b P ) e

5) ERETE R, IR SRR X & RO
PEHR B2 A R 1, N TREBOR e dr i % 1
VEAT by LA it 55 1y T ) R R 17 1) A A R e, A
PSR WA R B0 A8 15 A I RO, O 3 —
AR AN () BB HEA AT 55 . SCRPRE SR it — 5
ek R REAKAS  OCHR PR H B IR B 4 e BT
JRARBLICAS: B0 E S 6 P ] S 0 A8 P 1, 1%
B SCRPRE A 1 It R R Y2 A AR S A
JE HRHR ST B2 G, DGR I 8 45 it b oz ) o R
AR SR IO SR AR W E RS 2 e Rt
A B HAIE ), 0 70 BUE 19 B e A8 R A ) B Al -
ML PR B A

6) FUBHEA S5 B, AR AR R
HEAR AT 55 B K U AT 55 AT BB S5 R T
REWRE, BB S Bk h FEIC RN AR
TR T — 8T R R BB A A 55 A — B R
PR REISA OS5, R, SR T8 R B R LA
SMIE I PE R R AR ST . SRR E T RS RY S
T IR BT 55 (S IAAT 55 ) i
i APP S AT, 25 KUK 70 A SO0 B 3 2 e B 4
T AR SCTTAE N A 7 3 By 4 2 o 41 41 B 3 — 40
A HEPATERAEAT: 55, % T HE A i A vh & S e
T HAEE R Sm A TR AT R A N & SR
IRAGAT: 55, PRI AR 0 AG B 4 U B 1373815 ( Near
Field Communication, NFC ) 1K 5507, 18 1 #% 2l g ]
PR SE s LA, 58 IR A Be B HE A AR 55
C e MK IR AT 55, AT 55 AT S R B 58— TEfR
BAES R IC R BRI A B,

7) KRR, DU W B R HE A AR S AT
RIS H A6 v & LY — M B A8 R B R B AR 4
ICRTER R LA I IR A — B8 B
R o A8 AU AT At it A B AR T AT N 5 il R
U T3 S TR e S AT HR 3 A O A [
RO 5E R A BR . [RII 2R SRR B BB
I JRBSEMSEIIRE (T TR A R R
EHIRRAE

8) EASER IR IRTHER S, SRS
KGRI 3 AT BB I i g — 44 il
B IPURTT S RGO , B ol R A AT
5 e AR SRR IR , a5 R VR N B L s —
TEE KGR IR AR THT B I C 5 B IR A L

) Kuda oy BUE, MRS S BT K i
(2023 475 T A I A 2 i A b XU 99 7 AL o)
FAER G REIC AL ANEE i $ TH TAE R eR) Y
BERIFEAR TSR | el 57 U U7 ML il 47 A el 15
IBATROR PP A5 RRE 5 HE A AT 55 58 I
U0 BRUBIRERE OO | RURS: 3 B X 2 3 B 3 A R A it
FERbRR FHARSERIE 2 h DU RS o RS
o U5 22 4 A DR A 55 B i 3R L TR R R A S R IR A
Mo sh 2l o PR 0 SCHBEAR AR | BEARPPA il XL
BT B AT BOR  PAG S R A H
AT, I Bl Alb EOUL PR b T A U R AL
izt hAFLE R I,

B RE TV D RE RT S W I0 BB AT 55 PRAT IR &0
e R RE AU 17 D0 MBUER 191 B AL B0 Ak s 17 B3R
b AFAESE R IR A S A S SR N AR TS, 1%
RESCRFA A BN 51 A T Ak 1 () A, 36 A2 AT
IO 4 S T T Bl

3 MARR

G N T E KRR K MR 6 KT
(73) 2RI 20 A=Al SR B LR RCR -

1) MR ITE, R ek 5l #
VEVE 3T ARG E A S5 1t AL A Tl LB
HEE TR BT A DXL 2 F | S S XU < P e e, 36 Bl
Al R A T R 0 G R R, A R T SR
KRR

2) WEARAL S A, 2 A XU B 245 BEAL
i TR 25 2 Dt PR 2 ol Py B A A, Bl R T AR S TEAE:
ARG — I TR A B A8, fok 22 448 B T4
A BT

3) KB HEAAS bR, E R HE A R R
K FRER BEAEIRE , LR A 7% Sl B 1 2 g 1 1 B
Yy — AR RV £ 1) AT b 62 51 XUBAR B A ki
FAEE R R R HE A S PR D0 O B B, $2 v
T IR R HEA R H A TARRCR

4) TAREITULF I, GRS KB 7
PERE I B Bl A S DT AR BB R A AT 55 A
55, 2 A5 SER I 55 AT 1 00, 4 3 22 2 B
TAER RS AR R A SR A BT

4 & it

1) JRAL T A lb U T 4 - 5 i B A5 AL
B BOR B D RERER R A 1Al XU i By
Wor A B aint ARl 55 b AL R RE AL Y A 2448 B



hoE e B o e $34%

- 178 - China  Safety Science Journal 20244
TRZ  BERE AL SEPR I I 5 T4 A 2 AV o SRR RS R DO M T 955 ], ]

2) %A R A I KRS BN HE R T Al XU T A B T AR B A S 4t nl D R
B S A AN v 52 BB HEA ARG E O AT eV S IR A T B B L4

(1]

(2]
(3]
(4]

(5]
(6]

(7]

(8]

(9]

(10]
(11]
(12]

[13]

[14]

[15]
[16]

2 £ X W
. K TEXERCMIRSFXILDITRUBIIRARARLD]. K. PFERE, 2022.

SHI Fanggui. Risk analysis and emergency rescue research of major hazard source accidents in chemical industry
park[ DJ. Changsha: Central South University, 2022.

X3gE, SR, . ZEEFTHENRARL]. REFFIEMEBE, 2023(12) : 64-73.

B, 20, EXX,F. MW IREXLZERERRILE[I]. (W TZESE, 2023, 36(12): 3-6, 9.
INEE, W=, TR EFHSHERANERENNHEFHIELERIZ)]. ZF, 2023, 44(6) : 43-46, 105.
SUN Qingfeng, LIU Liang, LI Nan. Construction of dual prevention digitization platform of national pipeline network based
on digitization transformation[ J]. Safety & Security, 2023, 44(6) . 43-46, 105.

XBE. GHIREWLEXMORNEEREFEBENETHNEIRIZORBELT]. PEGHNCIINES
PRE, 2022, 42(24) . 7-9.

88, KXE, A, F BEFEXREENCTRESTIREON R VI EMAL)]. PELZENZZR,
2024, 34(2) . 131-137.

WANG Haiqging, ZHANG Yugian, ZHENG Wei, et al. Root cause analysis of chemical installation accident based on
primary-secondary barriers and its application on double prevention mechanism[ J]. China Safety Science Journal, 2024,
34(2). 131-137.

EIR, BN, PEE,F B 8" et NEMHNGHSHERI]. TWZESHR, 2023,
49 (11). 10-14.

ZHANG Daobin, SUN Qingsong, LI Jianxiang, et al. Digital construction of double prevention mechanism for hazardous
chemical enterprises based on “five having” [ J]. Industrial Safety and Environmental Protection, 2023, 49 (11) . 10-14.
FEZEFD, KARRE. BT AR BRBINETHHHIS RICEELT]. WRK T AZZR . BRBIZIR, 2024,51 (2) .
83-92.

DU Yanbang,ZHANG Dongsheng. A double prevention mechanism in formation platform based on AR technology [ J].
Journal of Beijing University of Chemical Technology : Natural Science, 2024,51 (2) .83-92.

HEE. ZW R EEFWNEITHAREIAAFL D], KN . TR TIAS, 2023,

GUO Yaojie. Study on the optimization of the dual prevention system of safety production in ZW enterprise [ D ].
Zhengzhou: Henan University of Technology, 2023.

REBEE. A SN BEN BN MREIN]. PENREIRR, 2022-07-09(4).

TR, FRWFE, XM, S RUER THeKRLEEARELI]. FoRF, 2022, (6): 19-21.
F00K, LK, K. WEMHHNHEC TLEBIBPHNBRII]. PECHKIRESRE, 2023,
43(21) . 79-81.

BREN, Ez, B3ER, FAUBWNEMHNEIRIZAR S PREDAFILI]. PELENZFR,
2023, 33(3) . 27-34.

CHEN Zhigang, YAN Li, WANG Haojie, et al. Research and practice on construction of double prevention mechanism in
large enterprises : taking COFCO Corporation as an example[ J]. China Safety Science Journal, 2023, 33(3). 27-34.
EE. BWEFLZ2REFEARFONRITIEIID]. R LRIBEAE, 2018.

YANG Jing. The Design and Implementation of Potential Safety Hazard Checking and Controlling System[ DJ. Beijing:
Beijing Jiaotong University,, 2018.

SN, LEMNSINEXRINEBIABREDITI]. L%, 2012, 33(4) . 38-40.

TR, B XTIIeZENN=EIMEEHNRESEEL)]. PEKEERBSIK, 2022(12) : 59-63.
WANG Haiyan, BAI Jianfeng. Thought and practice on the drawing of four-color spatial distribution map for safety
risk[ J]. China Water Power & Electrification, 2022(12) . 59-63.

EEEN: FE8M4 (1987—) 5, HAE RN AR, TR, EEAFAT A% 4
I AR A A P BB A TAE, E-mail ; 15148213827@ 163.com,,



