%£39% F3H
2019 £ 8 A

Vol.39 No.8
Aug. 2019

® 2 & #H wE &

Electric Power Automation Equipment

B 2 A7 BRSSP RSN 2 R Rl S PR

B R EERL R ALY LR B
(1. TRKF MREELERZAZLEEHHARBRETLZRET, TR 400044;
2. BMFiELE NG 0 AFEHRE, HiE BT 810008)

FE: R A SR EMAES TR SRR AAT EEFERE, A4, ¥e AFRTAFE
M RATAIE R RAT, L SRR AANEESE Ko LA LR, AR KA AL RAT BB A Z o 5
DA B AR RR, SR S R A A R A Km0 AR AT ALY UG R TR R SO AR B AT
W S RAMF RS Rea R e % R R ABATT b b e A T A S A& e MAF S
Bk SRR AARBATHBI AT, B ETINTRAS T T SRBRAAHTER, HH KA S REMPEE
& Rk 5L T FUARAC & B B R AR 26 An Jo b 01 AT B KR A R R R AT E b R ERAT S AR

B G0 T S A B

KEEIF: SRR R S RBE A F Rof 55 AR 54T H1AL; 7T S8 R4

FESES:TM 711

0 5l

TG ATREVR I H AL 5 PR T AL 2 2 T
REMR AR GO AR . HRT, BEIR R G h 1%
GErL TR GUM LB AT AR ) 22 RERE 5 PR
TR AL AINZ IR AS . ZRREASHZ
MHBEJR R GER B HA B, B A ] BE DRI S Ta] ) A5
Fete APARSEIIRER T

izt Z IR A G A B T2 & ] FHEREIR S
5 A FIRE PR A AR R Gaa 17 hAS M2 fif 3R 055
1598230 AR BE RN SR o O 36 3 e R R R X 21 4% 1
] B 69 g AR R AL 2 T 2 REIR AR 4L, S TH &
Ge RGN P IE R RE IR A DA 2 A A
J&o HRT, BEX 2 BRI AR S8 2 REAF 6B AN 255 oK
IO B4 A9F 5 O T 22 BE AT R 2 45 R SR R A S
LS K ik BE R SR WA L B &R SR MR S Ak iz
A3 SCHRL4 13T T ZREIR AR GE P £ G 7 SR Wi B
AR FA AR A T 1, AR T 23845 7 SRy oL 4 A ok
KI5 1) o SCHR[5-6 13 o 5 HIUI a] 3 e % 2 g IR
R G B RE R B BT, IR0 A RE Y 2 RE R
ARG AT BT o SCHRL 7 TR 2565 75 SR 0 17
Rtk g O SO RN, & Y 1 —Fp 5 T RETRAX 2L
M2 BEIR ARG 2 W BERE L . SCRRL 8 I3 L v i fy
AT MR M ZREIR R G 255 5 SR A
FHALA BT S BE LR G /R L A RETRAX AL . SC
FBRLO-10 131t —Bh it L2 22 BE A0 A1 2545 75 K i 17 119

W B #3:2019-04-08; f& 13 H #3:2019-06-13

E£WH: B EE A% A (2017YFB0902200) ; B %
W, 1 2 8] AR A (5228001700CW)

Project supported by the National Key R&D Program of China
(2017YFB0902200) and the Science and Technology Project of
State Grid Corporation of China(5228001700CW )

XHEARERG: A

DOI:10.16081 / j.epae.201908019

ZREVR AR GE H AR L AR R, 351 3 D A E A
KW AT AR T R G GEIE, R GE R R 1

Z P RE IR A 13 3 3z 47 AN U R i 1 A9 {1607 G
o, i H AR F R IR R G vl e . E AR TS
PR IE T 2RI R GUA AT R PR A AR 3L
BRL11-13 1S, Z REIR R G TT MY B R B IOIR A 23
1RSI, Bt — ol FH A9 RE UK 2] m] g P Al A5
BTG RGBT AR SCik[14 1852 T 216k
IR 2R G0 R DG T DR R 2 1 — P T 5 R
R Z REIR R L AT SR PRI A R . SR 15 32 4
— Pl RE TR MO Y vl 1 B 5 00 A R A
HZES W Z BRI ARG SEtE . Besh, SCikl 16 11T
e L e SR IO, o WL AR A 2R G IC L I A vl
PEVEAR , (R0 R i — PP RE TR AR B R IR
ZREM G S N R X Z IR R Gl SEVERI R

W RE UR I 20 5 T L IR i B v, 22 BEAT B A
LR TR WA NDRE O B AT LA I G BERR Y . 7R &R
G AT AL ETIR , 2 REAF R B AR FNZ5 6 75 R i 1 47
R R S G A R R AR A S T3P A
SEIMBEIR AR GE R TG (5P F ] FE AR BRI IR
A IRII , MU Z2 REIR R GEas A7 00 , BE TS0 2R 48 n]
FEVEC SR, BEA 5T 22 BEAT il M 255 75 K i
IR 22 RETR 2R 8 AT SR PE R R

PRt , AR SR Y — it e 2 BEAF Al A 255 7 5K
Wi o7 4 22 RE R 2R 8 AT SEMEPPAR A . 15 %, ARE IR
ey S JSAS 5 87 A ) 9SAS 2 F e/ N A F s, 5
BTN AT R GLia AT RER A AR BRI R K i B
SFA, H AL 2 RE IR AR Ge e L G A DB T 5 K
BT P SR RIRBIE AL T S Z REAE A 2 &
R AR ) 22 REIR AR 48 n] S bk s e, AL e T 2 g
P RNLE 5 5 SR 0 22 RE IR ZR G AT SEPE RS2



% 8 H BRETH , 45 < 3T K 2 BEAFA NS5 05 2R 17 14 22 RE I AR 96 il S D PA ®
1 SERRGEE - {Liw,,- fithE e (@)
PRI e S “ o N Lo o fikfRk
BRI F5 B T2 B o ) 7 S IR Ly + Lo, SHEANE

[ 52 56 %5 ) Patrick  Favre-Perrod 2% 75 “ & oK GE TR
W 26 ) B2 (VOFEN) " 300 F 7 rp 4 iy JOME & g 418 11
HZ BRI R A IMNLR A G R AL T — B g, A
ST RERAR AR S BT Z e R G, R 1R
ZREIRAX A i A (R RE  RARR) (RE L4l i
(ZBFE#% (CHP HLAL SRS R E B ) i e &
(R, SRR BE ) RN 00 C R R R 67 7 ) ) ok

_____________________________

| kB :
| ;w |
___El»‘ #Lﬁ%%
| g - -
A 1 S
Bl SeRRSEDR

Fig.1 Model of multi-energy system
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Reliability assessment of multi-energy system considering multi-storage
and integrated demand response
LU Hongchi',XIE Kaigui', WANG Xuebin®>, WU Tao',HU Bo',FU Jian'
(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongging University, Chongqing 400044, China;

2. State Grid Qinghai Electric Power Company Electric Power Research Institute,Xining 810008, China)
Abstract: A reliability assessment model for multi-energy system considering MS-IDR (Multi-Storage and In-
tegrated Demand Response) is proposed. Firstly,the electric and thermal load is divided into flexible load
and non-flexible load, and the integrated demand response model of multi-energy system is established.
Then, the optimal load curtailment model considering MS-IDR is built with the objective of minimizing the
total cost of energy purchase and load shedding. The reliability of the multi-energy system with MS-IDR is
evaluated based on the sequential Monte Carlo simulation method. Based on the proposed multi-energy sys-
tem containing heat storage, electricity storage and gas storage,the reliability of multi-energy system is eva-
luated under nine different scenarios. Case studies demonstrate that the multi-storage and the integrated de-
mand response can coordinately optimize the energy supply and flexible load demand,reduce the amount of
load shedding caused by component failure and enhance the reliability and economy performance of the
multi-energy system.

Key words: multi-energy system;multi-storage;integrated demand response;optimal load curtailment;reliability

assessment
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Table Al Related parameters of the energy converters

AR SN WNIE T = — I (Ve a™) TSI a™)
P A
A5 s % 350 0.98 0 6 394
CHP ¥LA 300 0.4 0.45 8 192
PRt 250 0 0.9 4 196
G 350 0 0.94 2 198
F A2 B R BERHEXSH
Table A2 Related parameters of the energy storage devices
BRI BRKABRIE BAHR /N ‘ ) W BRER
fiti iEke RIBEEI%  ABRERR%
kW kW 1(kwh) /(KW h) Ik at) Ik at)
it ik 100 100 600 20 95 1 199
S 250 200 1000 50 92 1 199
Ptk 100 100 600 20 90 10 1 199

R A3 fafa. MIBRIEFRET AR RE

Table A3 Weekly and seasonal coefficients of loads and energy price

W JEEY TR
TAEH JAR 1 = I %
Gt 1 0.8 0.7 1 0.9 0.8
A far 1 0.8 0.75 0.65 0.85 1
EERi 1 0.8 0.8 1 0.9 0.7
T 1 0.8 0.8 0.7 0.9 1
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