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Future Development Trends and Challenges oOf Thermal Automation
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Liaoning Hongyanhe Nuclear Power Co., Ltd, Dalian, Liaoning 116001

Thermal automation is the core field of modern industrial technology development, affecting global

industrial production and sustainability. In recent years, its development trend is mainly reflected in the

integration of digitalization and intelligence as well as green and sustainable technological innovation.

Among them, Al, machine learning, virtual simulation and digital twin technologies have gradually

penetrated into thermal automation. Meanwhile, energy saving and emission reduction, circular

economy and green manufacturing have also become important research directions in the field of

thermal automation. However, thermal automation also faces challenges in technology, safety, market

and policy. These challenges involve technology hedging, environmental adaptation, new technology

R&D, safety risk management, cyber security, as well as international competition and policy making.

In the face of these challenges and opportunities, the future of thermal automation will focus more on
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Abstract :
integrated innovation, sustainability and global cooperation.
Key words : thermal automation; future development; trends; challenges
—. Bl

BEE Tl 4.0, BREFIEME TR Pt A e, HTH
NN — MO B TR ARA I AE, BRGNS 7%
Pl i A P i s, T EL S Rk mIRRE R i B AR R 254
#o AT, ATHSMCEZTTE AR AE N, 2
SREECHAE . G5 RS RHOR S A T AU
AHeo R, AEMHEARRIBES A EH RS TP, AR
FEGRPTR T A SRR A R S AT TRT i ) 2 LR A

—. AT EMNLZRES

(—) BFLEERLNRE

L NHCA RV BB AL

WEE TSR PR, MR Ge i B2 RO Rl
PRI e TERCASIER S, BB E R
. Rl AR JEUAR S BOR BT RS AR T
FERIFRSE, SHUHIER R EIR SIT. (HREERORAEEY, Bl
AT —AEISHEHETA, ST T, i
TH . PRI THE— LS Dt RN E RN

098 | ENGINEERING TECHNOLOGY AND QUALITY MANAGEMENT

X B T B T RN I AR BB SR ERAL
L, EHEZH O IR o AR
BB A RIAE A AT T T e RIS, i
SRR | TS SRR, AR AAT A S MR
(IRETT, MITSCBUS AR SRR . S RS il

2. ATEHLEA > e T A S 5

N TR RERM LG I AR ARG T 2m it e, EM1m
N CZW RSN, BT A AN, AT A
t, NLEREAWLER A LEA T T, RmAr=eEE, Rk
REFERIERIE 22 A filan, JEEHIERESI T, FATAT DOk
TR EEATA T AT, AT 2B A A, S
B A7 I R TR [, AR AT DAL AR Ak
SRR, NI ASI ROV BB . IR AT DASEH
TR ZHLNE N A IR, 3B FT DATRIAL A e, A
TIEEFT TS, GREG A PRk, Ieoh, Plass I T
BREIETT AN TR E SR B2, Jdiand 7 ol AR S A
FIPE, WG SR A E A B T bRt o

3. NEM ELS B AR E AR LA BRI R

R L2 — Rl T MU e A i R ok, B



DR S A v S o T e X B e o A 2 W =
e, MR ECR LR T LMk A7 IR iz & 1
Tho B EETE, TR DR S BB R, S
i eIV S NI/ A SV S B RER Sl e B S e YR 7 S
W2 ARG — MR EOR,  Eld i - P B A e
ZIRIHIMRRE, SN AL I R A SN SR A . AR T H B
th, B AR ROR T DT TR S RO I A7 A e g
HIPSR . TR, BT PSS RO #& B TARIRAR, T
DA RYHORE, NTTSEEL T LA, A i AR e A
W, MR AR n DR B AT AL, 8 B AR A b P
AR, T BEANRL A AT S H R R

(2 ) REEAHFSRAEHR

L. TREIRAR S PRI F S A

Bl B TR AR R A EEAL, T BB RIS R A
L E SR AT 2R B S Jitt, MR SRS IE
BUBRIRZANET A AT RRIRFEROA, DA A= i T v f e
FERUEM AR, AL A SR — i FE TR R B R E B R
M, eI R R, S T REER R, wb T
BRI, HACRIE, Seilkng A B &R SRR L M Al AR
FPRYREREANHENL, B TR TN, AR SR
L=, DISCBUAEMIRER. tLoh, SEE I AN A i
A, RLASNCERESSEIESL A . B LT RIRBIRAT EAILAL,
BE— P RTEREA. FEHE) MR R R A0 L, AT A B
FFEASE T EEAFM, ERBRERHM R R, WR
%, [FIIHRER iR e,

2. PEERZEST SRR F B wS

TEARGF e — PTG, (BRI b f
PR AT R SR, SEB BRI P ERRI A . e T A
LK, X BRI B F SR AR R A IR R, L
BETFRINRE A A s AR A — o Tl i i o 2k
HIRFERRREA A THRBIRROEOAR, B RERS B8 m R TR T
2, W RRIEIE AR, AL A X — I R R o
PER, Eld R A, SRR R, #eh
RUBEECHA A F T BEIETE . A, ASIERGIE RS Ltk
PRGOS TE, B O AR S RB AT, FEHET IR IS M TR
o, AT AL RS SL BN BRI A SE NI B B, WERBR
PSRN IR AT P XA B T RR A R, XS RAT
Bt SRShER AT R R B R L

3. Gl 5 AT AR BRI AE RN L E S0 T

GOFIEL—MEENR, RS ELER, e
PUAAR P AR I A PR AR TR, 98 DR BRI, VT H )
WA ES S RS TT TR A R, el R E S
BREA, SERLRCR, AR AR AR TR A
BEITTE, AT AR T AT RIIER . Ereipsisl
XARBHEE ., BB T FEABBYR AR, R LA Tl 27
i L AE AR ISR EER FBIEEOR, Bl TT DASEEE T
FRAEREIR A SE N BE MR, W ORI R E s RO R AR R 5
W, BCRBREHR RIS . BAh, AT A SILIE RERS P AR
REEROGER, DUICREIRESH , RE— e REIRA IR,

=. AT BCEIERHkEE

(—) BAREES IFHEZR

L. S RRE SR A RIS

ERETA LI, JBRE R SRR T AR bRk
RIRHIAIRIERE . AT BB R T AP R RS2 RS 4y, THIlN
EUTAER R R, B AR B ARk, misk
WAL AT e e AR TRSHER 1 2 AR TR A 4
HlELE:, X TCEELIEAN A IR IR s T3 TR
SEFLFFSRIE VAR NS 7= 2 AU o S P AT 1)
TEDURE AT F SR W A TR GURTRIAL, DASCIIRERE
R R SR SRR PEH pA HbR. Jitl, LRSS IEAE
PRI HANE S | B IE T ARCR BT RS AR R
g TZRLIX— iR, R, FRORERETLSERER A
I RESIRRATF A SRR, XA T, B
AR A A R AL R

2. i, S RIS N B B

AL EFESA DA IR A N, Hmi, &
FE R S E B Bk A, X SR PR R B ik
TR G HAT M S P FasE MR T S, [N R BEE A RAF TR
TR R, X LR TR A A R S PR . SR =
JETHIREE T B SR A S A, ok, IR EEEREE T R
B2 B BRG], R P oo s AR X SR o T
RATRBI SR AR ey AR G6 5. PRI, IFAR T SRR s
BEFITTER RO TR T HIR, BEh R & Hs b s t 75 42
ERBX LSRR ARSI, R R A AR R . R
T O RS T A I (B FRUE I8 AT, WeDE se it . R DRI
OGRS, 1A, N TR A SR G AR X S PR B
TRREIEFT, MEHEEMRGEM bR Ay EE, 0

3. ARSI AR b R A

BEERHE AW, BRI AR EAAR WAL, EL
BT T RIIAA ST, XL AR S
HAWZNE, Wms IR0k, RS, SAMELbRN A, A
AAHIGE RGP . E5E, B R AR IR R T
FIRTRIFTRERE A, XA T2 sRaziors. Hak, /e
ERIT R TR REETOR , R A s At — Mg
MRS, ST AT, DO SRR
B2 RN vac i e A R T O o | N i o A s NS0 I D VA DU
BHAS SAPBCRE RG], DU iizHesz e, Ve
i, FREFHEA R L BB R BRI A EEE L, BT
BB E AR AT 75 SRR TR,

(Z) REETEMmE=E

L B 3G T 2 KU 5

ERTHBI R, R BB, Fr
ALEAEE AN TENGES, e XEHR SRR . [
B PO S ORIREIL, W TV e B XBs:
R PP IEAC T — ki, ORI, miE.
ARE . ATRIEHAIEAER IR, /NIRRT e SEG™ Y
e Bk, WHRA AR ELX L RO TR L E B

2023.3 | 099



IEi855LE | THEORY AND PRACTICE

MRAFFRAFNEL, SRR T —SEr R 8. Pl Jdid
SRS ERAR, TLASERIEINA I AR PR 22, AT
PN AR Z At A, B Las > SR KU
PURIRITTGNERAE TR AT RENE, D KA R T A, T
PAR N R e, TR R e T RER R 28T, B
HARE AR IR, IETERL AT R A BRI R,
TR A R 2RI RIERE, DI SRR 0L

2 [E R N2 R

FEHE AT B SR GO T B BRI E0R, FE
L LA FEHIEEN . MMEGH I R R
WE R Lz ml, AT RS RSTAINE SR,
Ik SRR BURSAIAR G S AT RE S B )
RS, FLEERTRE SRR R E . N T R LY
By, TEEAERGUEIT. SERERZE A DI T R 2 2 pT . ]
N, RFESRERINEROR, HEEIRHsSEREmeRE T
HITP SRR RN U], BERESERRITIR; TN e
AT, FIECARIRRRI . [F, R e iR
WIFELR, WA E TR, AR R0t

3. BLE AT an SR AL

AT B B s RO 77 a5 AR (G S IR A i TR B
HERITEERZE . BER FSIERI 2, s iR et
I, XA 2 A TR A R A, INTRET
RS TR AT R BB, B, BRI, MY
WG ARIER BT, B aeFEee M. B, ks
HRAF A AR TRy T MR S U ST R R T A
PRI, —J7TH, ARG I Bost o BRI e
R, MR AR, iR ait, TS TP
o 77, WS R AEEOR, RO N R
FHIFHARDL, ITHRATIE RS, BRI A ISR, AT,
FHBAIE SEATE AT, 7T PO 1 Lt T
WARIGHT, FRERIIHATTE R A SR

(=) HIAEBEER

L. [EFRoes- 5 EARE

HEE IR R, AR S MR %
FEHEBURBA B, M THARBTAAIRIHT, DAz
it RRHEINITEPIREOS THER S Ak 2
anf, (RN AR T HAE B 5 Sy B2 R, — RIS
RS, 8T BT SRR MTIAGE, 7T REREEARE
BIRTEE B BRA RO SENE,  BHLIEICAR E S A A ARG AR A T 7344
Ao IEFISRMEAMUERA] TEARREARN, BT SRRkl A
AT EITINEL, 3T A —Hi, AR T EEEE
AREVENSE, SEFEEA L RS BRI RN . [, s
BB F A BRI SRR S, e 220 5 AR
BRI, MRS H s i a A 5e 5

2. BU SRR E R A et

T ASMEHEARR R RRIN L, 2R BB ASRIER 5
il BURFAIBOR SAFIRESIE , SRBORBEAAATIA N P ERUR
BN, BN, T TREIRHEMEAER RS R, TTRES
SROGN T HEHEEARMIFTIA o (R, BOREIAMEASRENTR

100 | ENGINEERING TECHNOLOGY AND QUALITY MANAGEMENT

Nk, AR T U XSAT R, RO EARRITA
AR MR AR, TR RIS, IR AR
o, BOREIAEASRE R AL, AT Re SR A S 1 5
o N TED XA IEHORARES, ORIV AN SEhGEL
SFHEIMBASRERITERSEE, BREEHTEEREL . RN, 4
RTINS G IoaE, RINT
FRRBENAHRAAENL, BRCREARBER AT R IRE T, &

3. BORTEHHAC S 77 22 HE A ]

BEA RO R BRIgEEL, 2 A SIS MR S R e
FEAETN o 3 iAo 15 R T 3 SGBE B H AT B e
i, (LRI R T T S O B SR AR
BN EMBEI, X TF—Ler/ NSRRI, ATRER
SRR BN AN, T2 s F AN A, T
PR R AT RE 2 S0 F IR SR RN PRk, andi
SRR TR Z L, R ASCUR T TR
A T X — RO, VAR LA T BN SRS AR 32 B
TAHET, RmTIANEZ R, [N, BHEENERERTE M
FAMERTT, BIRBORA TR AN A,

LA B AR A RIESHTE— ARG AN I A28 Ao
A EE eI AR T AR AL T BRI ApLE, T
G TR BOR TR 5 IR TR R R AR . SR,
PR, Zede, TTATIBSRAEDT R H B AT
Fixto TSR, FAINIBREPR AR, EEHERCEH, #ifk
AL A EASRRE Ny R AN R TR

2L

[1TE. AT AR R E R G EOARZ 5T [T]. BsimfFit A, 2023(08):
22-24.

2IMAA. AMCAEEERN RGN (1], FEIEE TR, 2023(15):210-212.
Bl & RHJ AT ARG R EEARNA [1]. Sp0BEN A, 2023,40008):
236-237.

(4132, kBT AL DCSEH RGN T (1], rhER & TR, 2023(14):
53-55.

151 /NI, ST ISR AR AN IS8 [ 1], SRR, 2023,40(04): 222-223.
[6] 7 Mg, REXA XpacHh f7 8 #ig [ or A1 b3 [z k4 [T]. [UERALR M P, 2023,
30(01):92-95+108.

[7T1ME. T A B RGP S ms T [ ], Seprulg v A, 2022,39(10):
300-302.

[BI 7. LA H T RERORR [T]. SRpCRE AT, 2022,39(10):278-279.
(91 BRse . A FBEH TGRS AR T [ 1], HFHIR, 2022,51(09):280-281.
(101265, A R ABM R RHEETET (1], PEEHRE, 2022(14):16-18.
112568, BHCHE, AEREL MRSy s A TR RGOt (1], =F
KAk HL, 2022,38(06):234-238.

1215k, AEHEEEEAE AR AT A SR R ARSE [T]. IR&E S,
2022(08): 41-42.

1312 B3, BB, MBS IERKEsl Rl St (1] ZrAhkE,
2022,38(04) : 257-259.

[14) PR, EFT, BORA. AshishlEme e Job AT AR f A [C /7T
AT RRSES, 2021 FEITPYA AL T RSA SRS e 2021 FEITPE 4 HipL TR
SHAEAIETCSE, 2022:389-390.

[15] e, SRR R ) v i 1 B A R LR AR (1], P TR,
2022(04): 154—155.




