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Risk based assessment method for transmission system considering the influence of
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Abstract: With the micro-grid charging station connecting into distribution system, it exists power source in radiated
distribution network which cannot be equivalent to a passive load point in traditional transmission system risk assessment
of distribution network. A risk assessment method for transmission system considering micro-grid charging station is
proposed to analyze this effect. First of all, this paper introduces theoretical basis of risk assessment, then emphatically
analyzes probability model of micro-grid charging station, including output probabilistic model of distributed generation
and charging load probabilistic model of Electric Vehicles (EV). The expected load curtailment influenced by distribution
network is applied to replace absolute load curtailment. Finally, the effectiveness of the proposed method is verified by
using a testing system, the influence on risk index of transmission network by the proportions of distributed generation
capacity and reverse power transmission network in micro-grid charging station is analyzed. The analysis results show
that micro-grid charging station connected into distribution network can effectively reduce risk level of transmission
system.

Key words: micro-grid; risk assessment; transmission system; electric vehicles; charging station

0 3l

ML TARZEIRI A E VE S MR PR 2 A VAl U
PPN EL VS fE [ N AR 245 AR GUi s i 1™
T8 DL B A B R A AR e P, DRI XU VP
Al 77 V0 i F T3S AT BRI RN AT 1 B T2 N
FARPYo LA Gyt b o RS VP4 i, e
PR 2 T B e, JF HLN A LY, P

LA R A8 8 S5 280k N 5 P PR ST
SR P X XSS DA PR R R R R i i
AL B DPAL S R R 10

AT AT A ERAEIRSEHL, 0 5 i 58
REU B4 1) 2 K e AUk e mT LASR
SN £ YN N A 7 TR W NP R
LTI, R LA O N U AT H Y,
B AR BE R R R AR



T, %

2 AR 78 P S 14 i P D DRSS PP A 5 05 - 115 -

SN AT RT3 2 R Y/ N RS A I HE
WA ZIBE 22 W, Tl 1o ) i A =X P R AN PR
99 H g e g 6y 5P i g R FLER I
R R, RO T A7 G AR 9 AR oA S R B A
DR AP B A5 7 RIS B RSN o [ I 22 SR R A
WS T A R NG T L R ORI DA Sas
AT TR R IR 1, B I BB 1 B ]
FE2 45 v I ok RS

ISV AR SR REDIE L fedt N SSAt 2 Ang
REETTHAH L TR G R BRI S, Cch
FEBUR . BRI R BT RS
BT AT B A BEALE, T EARILAE B
ZERUBE ., AT FEIRZS (State of Charge, SOC). 78
Dhae, FarIN RIS ) Ryt A A5 U7 I, Xk il
BBV R i o B s BB L. O K
SCHRAIT LBV A R e H AT ALY, SR 13-14] 1
Se B e BNV IR &Rl BB A 3R 2 — 2 R
A1, ARG I 5 BT A A L A it
ARG T A3 2 78 MR . SCHiR[15-18]
T RBP4 8 LA T PR R 3 PR SR, SR
(19145t T 2% R8P V4 78 RS M) AR TE L P P
PEAL 792, SCHR[20]32 HY T C Fe R4l e sV A8
HLBE T BV i B 2SI SCHRE B ROF ST s B
LR N NSNS R Q2 I & S S i L)
VNG R P RS . SEbr b, T s
VAR L B A R R RO BEALE, s il s R e L kA
HH R R T AT AR Sk B AT BEALE AR 1
i 5 22 AR e IR L I XU DA g V2 R — 7 B2 I o

PN /o N X L T S N R A
R B FL I RS PP D73k, SO 5 SCRRARR 78 FL i
FE AL FE HL b R3S NGl A D HLRE I . Rl
TEAE MBI, B8 B
PBURDGARIRAS, 50 8 5 s e 2 78 v i e
I, AT RGO Je a1 XU Al LAl
g, ARG RTINS R R AR Y, AR
WAL DGR A Fi S g B A28 DL K v B4 78 R
R, JF HN 2% R& T I Fe R 22 T s 4 391 22 4
iy F LA R Ao DT R o 5 Jm Y I R 4
BOE T ASCT RIS A8 el
3 AT 2L A G L LA DA B3k v A4S0 T el
W XS FEAR 5200, 2044l SRR WA R 78 HL i RE
A7 20 B ALC S P Y XU AT

1 KT EEAIE

1.1 THEERE
B v D DXL IS VA 7532 v e T B T A A B A

RIS JCF ST SIS R, FE R L. B ki
DL AR s s S 150 4 DR B B D DRR AR e, 33 ml R
AR AN T A6 5 5 2 AR AT R, 1
1(a) b ATE S 5 R I FE L, B 1(b) &
AR ORI B o TCAEREIAN AT TR U
K(DHFIL,
__A _  MTTR _ _ fxMTTR W
A+u MTTE+MTTR 8760
K AR RBERARBUE); B R EUAE);
MTTR P& E I Al(h); MTTF kR80T i
[ (h); R V35 R U (IR B4 o

3| d
iz r
(a)
P )" T
izAr » {5z
RE e R
)4

(®)
1 TR EEE

Fig. 1 Model of component independent outage
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