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Fig. 1 Integrated energy system failure event pulse

e g G 25 A, A S RE 45 T I B D il 500G, i T E
S ECRE VR LI T, SR TES ARE IS AT . Y TES 22 B AR
FAPFREIR T, R X 52 2% B 45 4 B R A LA, 740 i K <

WFEEE. 2025-01-21

T ECR OT M AR AR AR SR R I B R0 B R T T
2 BT T P R A T SRR A R B
TS O R A T A e R PR AR G K
GRS TES AT SEPE RS20, LA S A e] 42 55 B U 3R 4 7E i L8
ZEAFR B AT EEYE | O BE IR ) — > E R

— e

P71 WA | R s

WHER

AL g e

)

PG EE%W?J j m@ﬁ
D \‘ S WAK
BRAA | YW
. PRAEEAL i CHE

¥ gl
SRl it

K2 him TR F L ie R G Ai

Fig. 2 Structure of IES under extreme meteorological conditions
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Fig. 3 Impacts of extreme high temperatures on reliability of

IES and assessment methods

1.1 HRimERXT R E &R
L1l K&

e S e Tk 8. 55 0 A G R LIRS B AT PR RE L K HL S )
Wl DA B 8 2 3k AR IR A ) . Sk [ 14 )38 2o 4 R <AL
BB H RGN Z WA G B B R T R X
BRAAE AL PR 00 B 2ol Y R BRI N 25 CHH &
45 CHE RSP O 28 B TR, S BUR be s kB2 004
R B VLT AP RCR N 92.3% [ 5 84.1% , i K HLI R
MR T X T2 IRAR ML R R G, 5 TR PR B 52 Wi 5 4 1) 4
SEH A R VR B R B B R 8 R 2 VR B L Y
Mo Sia ke,

e ity e Yk [ AR 6 T P R U R DA SR B . X
Jeth & R G, 2 T BOGAR TR A i 36 O R
Wi T TH s, A B ERL b 2 S A R R & AR AR A, K
IR R R — i R R IR R TR 1 °C,
% HUBCR AT RERRAR 0.3%~0.5% . Xt T XA & &, w5 i T
RESZ M R ML 1 R 48 A S £ PR AR o o TR (e V1 i il
Rl BE AL, 3 08 4 P 40 5 (R B, L SO AE B T B 48
GeMERE R I B0 T HL IE # s T 5 R R
.12 HleE

FEAR it e L PRI T, 2 9 A5 1V 15 4% 11 R (3 3
Jyits R . BB = ST AT XA E T IES /)
P A 7, A T Al DR I TR] i 6B AT S B A SRR
A, v LI 23 AR v 18 1 1 ¥ 200, e TV BB i IO A
M, YR BETE Tt TR LI RESS K, HE— 2L 5 i 1 v 5 4 (Y
AR S A A
1.1.3  fHREIR

e Sty e X B 182 11 1 BB RN A7 A 7 A R T 2 0 5
W] o o e Y AR T v T S b S Y R
IO, BRI 2 R O M IR B R K
W1 T 35 CCHE, 41 v it 11 25 kAT T BB R 5%~10% o
T s o T 4 394 o el b A 2 1 XU | B it B R 6 1) ¢
St E AR, XTI AR IR A WA SR 6 AR R S, B
TRIAEE 231 I BUR |, RARAH RERACR 3 JLAE TES i i
HA AR T R AE Y
1.2 R e im X Be R 1% 4y 0 28 B 2 i
1.2.1  H o (L4 4%

AW S e Tk I, ) A i % S % e BEL B K, b EABURE N
PRI 4 T S R 2 B vl L R T v T L R Bk
PP FE AR T AESEBR L RSE AT B A o o T
T 43 2 6 11 H BB A0 A B RIS RTS8 n 209%~30% ., LA,
TR A 2 f A i o 2k B I 1 K, T RE S R B S AR A |
Y YR D A BB R I, 3 B 0 e e R &



80 K 5]

2
H

=1
B

i 476

A
2

AW U AR R R AR S R R . RIRL SR 4y
Jon i Fh A 44 5 A RL B AL R AR F A Y 4 B PR R L 1N L 4
WA R
122 I SRR AL W 2%

XF T IES #4454 R 2% B sy e il PR B8, ) 45 T8 5
] P B3 14 UL 22 /0 L BBCRA T R B T 320K S B T A R AR
WAARR, %3 PP 00 AR PR e e DA AIE > B RS A% B I 2% Ty
AT, e ik 2 R A0/ S R bR BB R 2B R A SR BE R AIR B0
AR 21 T T T U ) DR 7 R AR AR A T
5z b 0 BAR T AN Tk AR 7 i R RS
1.3 Hinsia FMEaRARS A EHTEAENHAR

L T RAR TR A PEA T 12

4327 R FAME R B i = s TES (9 T SEPEEA T
AL o SCHR26 ] 82 Hh— il B 1 5 R R IS AU A AT 58 1 DA
Dk o D VR A o e A B AL AE L B IR TR ML
i PR A B A S TE RS R TRLEE T B R R R A, Sl ok
SERF RIS IES RGELEM G = R T s TR A 1R
RGN PSR bR . PPy R R AR T BN R AL
PR it v T Y AN R 2V B 2R e A RO Y BE ALY L D R B
TR FE AT PSR AR T AT 0 T SEEITAN A5 S o FEIRTT IES
PRI ey, ap ARG AN [8] DX 3 A5 o e R ABE SR 43 A L R ALY
PSRRI , AR 2 R 15 T G A FH F Rl A R R AL i T
ZAT R o BRI I T R B, X T B U Y R 8
iR L A I T f) 3 B AR R DR R AR 0L 25 SR i W Stk L % T
TR B9 TES, TR A AT el 7 .
132 FET BT PPl 7 ik

432 R FA 5 BUIAA XA = i R TES (9 T SEPEIE AL
PEATREFE . A SCHR[27 )R EnergyPlus #il GridLAB-D Fi 3K
AR5 S TES rb g2 57 BB R T SR A0 H AR I 45 A T A
505 AR BLASERY vh EA  e SE  R R G
ANFE A T s B AT R, 4 BT &R G000 RE R AL N fig
77 HLRE I AR ST 4 D TR AR SR AR L DPAN TES Ay AT SETE
TRy % P B T A8 1 4 A BL 3R S8 1 SE PR IS AT AT, B
R JR 7S ZR 8 A AR i v T A IR R L DA T R R G
RS R o ANTE R S R R T B AN DXk L ) 77 R
R KRB IBIT MY , S B00 715 %0 9 25 ) B0 v FE % 3l sl
IR, T R X S H 35 e 2R AT G ek A
o AR 7 1 0 o M R T O LR T R R R S R
(4 B, FLX T 2% (14 TES , A5 R4 #0005 00 X A
K, T R FH Bl 84 D B AR RURD R B 4 S 0 B3 R A A
BESH
133 ZIRbREEG AL ik

AR ZAYEEE SR L A8 5 P k. SCk( 28]

1.3.1

4%

G 5 8T RE IR AL I A T R BRI e i s i i
T Fe e M A 2 A e bn R TR 256 PPN BRI o2 & R AR 1Y
RO A EE T TES 76 3G i T T SR IEAL R AR IR R o
7 R 4 T b S IR R 8 A A o v TR Y T SEHRIR L A
Y B2 hy F 0 0 P AL RN R B ARG o AR IT AL AL 2 Rl R TR
R I IR 5 45 1 Tl Bl X TES I, T 2545 2% 1 v, g 4L J2
500 JE A 7 R ORI B RS R TR R IR A R R R
6 AT 3552 T TR 9 S5 48 A X R 48 T S8 PR E AT 4 AR, OF AR
I VA 235 S 2 0 5 TH R F 1R I 2 R AT A i T
2%, BRNT, 48 AR B 8 A7 AE— E 1 E W EARRE AR Z
Vi) (4 M DG R 5 R B2 2%, A S B g FH b 7 1k — 2B TR A5
o] R b A R B S B 0GR LA v DA 5 2R 1 A 4 A
B
1.3.4 BT AT BRI 0Lk

Bl N TR REH AR Y & R JF ke N L Re vk 1 F
W v i il T TES (Y T SEPETEAL . SCER[29 142 1 — Rl 3k TR B2
2 2 (] SEME TP AG AR A R R R 1) Iy S G L A4
e Sy e VR ACHIE TES 32877 HUHE 55, I SRR EE 2% 2] M g M L
FLRE A B2 2 W e L5 R G AT RE PR IR 5 2 LR G &R
S B ZR 5 T 0 DR v A T A L X Rl T vk R A A
Jab 3RS v A BE O BCHE A BRI A 2 R 3
1, BETRHUE [N 7R G 14 A5 T R St e R A R A A
T TR X A8 i e T R A 2 B 2R 9 8 s ST I, TR B 2% ) T 5
T 7RI A 2T T I B R R T AL 25 R Lk R 1
PR, T RS 1 e T R AT I, FLASEAL 0 T fige Rk
B2 ME LA R R A SR ) R R S AR, N R i
FEIZ I AR G A R T — & 1Y R M
1.3.5 RGN

YT — VAR 7 AT AR SR B A SR F T IR AT
77 o SCHk [ 30 1R 5 T HE 485 YRR T 05 B0 43 BT 1 7 12
MIGE A o 10, MM SRAS R 28 G0 20 1 A0 A w80 T RO
B AL R AT WD 20 A B SRS W X SR AE S S 8 A B
BRI PR AT HORSBA AY TES AT SR VRIS o X RR A ik
T AE 3 A5 Ao BN 0 S M P 3, SRS B T 7 BLASE R BE:
AL R GEAT N I RE T B T ITAL M i P s . ) —
FR A 2t 2 s 1A 5 N TR BRI ARSE &, 3
k[ 31 138 i 28 hREE A5 PPN 0 R G0 SRR FR AR L AR S
AN T A ARk 0 sk 4 i s 5 40 i e W 22 D £ O R AT
TREESZ SR AT , 5w i T Z 8 AR L5 5 VP4l P 8 AR AU i o &
W SR RN T4 BB AR T P A R PE 22 M IR R, SR T TR A
T3 1 AE STl 2ok e v i AR R AR [R] 5 12 22 1] S il A R 1
PR ARME R BN T VAR A 2 2k

N

PNy
He
PN
He



6341 WA B TR T LG BRI R ST S ME RS D7 ikt e 5 e 2 81

F1 MHHRRSTIES A S HIEHE A EIT L

Table 1 ~ Comparison of IES reliability assessment under extreme hot weather
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Fig. 4 Impact of severe cold and freezing temperatures on

reliability of integrated energy systems and assessment methods
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RESEARCHAND PROSPECT OF RELIABILITYASSESSMENT METHODS OF
INTEGRATED ENERGY SYSTEMS UNDER EXTREME
METEOROLOGICAL CONDITIONS

Zeng Linjun', Ma Hongyi’, Xiao Zan’, Qing Wei', Xu Jiani', Liu Zheng'
(1. College of Energy and Power Engineering , Changsha University of Science & Technology , Changsha 410114, China;
2. International College of Engineering , Changsha University of Science & Technology, Changsha 410114, China)

Abstract: Under the background of global climate change, extreme weather events such as extreme high temperature, cold and freezing
temperature, and strong wind and heavy rain occur frequently, which seriously threaten the operational reliability of integrated energy
system (IES). Based on this, we firstly focus on the reliability assessment methods of integrated energy system under extreme weather,
and analyze the impacts of three types of extreme weather, namely, extreme high temperature, severe cold and freezing temperature,
and strong wind and rainstorm, on the energy production equipment (including power generation, heat supply, and energy storage
equipment) and the energy transmission network in various aspects. Secondly, we comprehensively review the integrated energy system
reliability assessment methods under these extreme weather conditions, and explore the shortcomings of the existing methods in terms of
meteorological data processing, system coupling modeling, multi-method fusion, toughness quantification, and multi-factor
considerations. Finally, possible future research directions are proposed for the operational reliability assessment of integrated energy
systems under extreme meteorological conditions, aiming to provide certain theoretical and practical references for improving the
accuracy and effectiveness of IES reliability assessment under extreme meteorological conditions, so as to guarantee the safety and
stability of energy supply.

Keywords: integrated energy systems; extreme weather; reliability; assessment



