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Fig.1 Basic principle and structure diagram of

joint optimization

DA sty E S ReFeit 5 . A G slrm
(] M ERE 1) 2 52 0 R 2860 6 1 i R 572 P 5
FAAE PREGIR L o G B AL G AT B I 454 A — B
A A LI R PR JEE Y BRI 4R A 58
AT Bl B o 2 v i B Fe iR shBHL 23 =RHLT
BERERE 3 I FERE 3, 6T 1A% [ E 3 B X L
BEL 3 S AR AN AR B4, X2 58 2 BEAE B 52 W s FE A

ANAE o LI S AR i BEIN 18] A A 2SO (19 S T
S U AR AR R, LR S T B O R
N SEH AT B B T A U A R R 8 58 B
Jite o S AR YA B I E] A i B D AN [
7 5 A B A ) 28 3y, HT 8 58 42 REAE 4 52 it 2 5
B AR AL IR o B R O ST o 2 A 6 Ay S AL 11—
W R IE T AL E=RBEE, A%
J A ) s R S R T S i, 23 i R AN Y S 3
REAE .

2)AS ARG TR R A L . B Bh
NS A R EAR I e KT Zas T A S R 2
G A R o S R 1 LU A R
IBAT A SE TR AR H N A I B TR A7 37 %
& LM AT HER AL BAIAZFEENREA
S SR T N B T HL AR A S8 AR Y TS L A
A Z AR ELREA R I , 5 B S LU & A S 4
A FERAEBE TR A 58 4128 8 AR TE A AR S A
At/ N HARIIER A AR

3)% R TR A A AR B R RS
SEROFAF B AR, 7R SOR TR0t ) 25 B APSO 53
LTSRS

)T o BEHCRE A SS L, XL |4
TR Bl A S Ay H s A7 58 v IRl A7 38451 o0 A, O
TEZRhiatT Yy St AT X e a3 AT

2 EERHFAE.SER R AR IR E XY
AR FIBITRS EFIREFE RIS

2.1 JE BEHFAE XS R B2 32 FIE 1T B [8) F BE FE Y
=21

TEAE IR R B A S AT A 25 S A i IR R Y
B T, A A BB AT B TR FE R BE A, I
SRV RE IR TR T LR B 32 BRI BE Sy AT
S EIU Rt < A IO o S 40P 31 = WA I R v
BRI B BB T R R o AL SRR AT
=R P, (FAAL S kW) 5 B3R IR 3R 2 ] #Y 5¢ 2 n] 3%
ZiVI R

mg fv gV B, AV dmv dv (0
3600 3600 76140 3600 di

A WA R B m IR B TR, B N ke g
S E SN B B R m /8750 IR ZE R, B
Hkm / b fORERENE T RE RN R A —E R R
PR RSIN P 2 1 5 R Z L sy, B i p)
Wz MBS B W s Sz BOK S R EEZ L, B
AR IE , N3 HAE A 670 By, =S U R AL
TR T — B A2 B Ry 2 S R, — i
TR AT AR A2 B 118 25 B ) SR A AT B i &
7 IE O OGFR s A IR A A XU AR, s R 44T 3
5 1) e B TR, BT m? 5 & VR e o

P=n,



%48 Wy, AR T SIS R AR A B B A A A R S ST R AR A AL e

e 2B B R A R s 23R CREE 58 %5 Jin
AT B E A 7 A I A B S R A A
EY

(D W FrE R R R I 7E s iR sh
32 5 0 B 7E 3 T 3% TR ) R A SRR B bR
HEMIE DL T FEA S Bl B B AN ) T = AR 25 57
T3 T T8 SR W SR B B i AT R Bh
RH 7 R EL f BB FE R 0.010~0.018 5 7R 424 T3 i
21y 25 S RH T R B, A E R 0.5~0.8. AXE
PN S B T S RS TR e R
ZJE W BT P, T LA A e, HXT AT
G A S R I T A AR A SR AR R AR, FEASR AL
HH BRI sh AR AT DL Z N B8 A I
Pk, BURSNBH 11 28 £=0.015, 23 KB 1 2 BB =
0.65, Jis# & R 0, W= (1) #5319 HL s 75 45 09 45 3 )
TP, EEEYRER A, v (1) 28R

_mw(0.015+7y,) o 3
=T 38663 +8.54 %107 Av (2)

TRRE 22 52 7R A L g B I Bl 2 )
i P B 1A AT B, OTE 1 JR e B2k i AT 3T IH
FERTHLR B, (AL kW - h) Al R84 «

_N ml;(0.015+y,) -6 4.2
Ed—gg[ 866 TEIAXI0°ALY, (3)

1R AR B AR B, B2 kms n DR I 2K I
L5 R IE M BUR R

HLEI AN SR 1 AR e B i BT B (A] £,
RN

n li
tl(\ta]:z;+twvns (4)

At NS GEAEAS Ul S A B B[R] 5 R
AR, G
22 ELEF@EEHMEXEINALZEZITHIEFEE
A
221 FEBFEFF R E A F N FIEATRE A
AL

EL AP BB A — 2 M AR L, B
B g W P B R B AR, TR P T B e i b A Ay
Bf B s 8 /N o AN [R)E B 4 B AR AN [R], A
TEAEIA I IO T AR AT AN AR A AL e W s
Bt AN A HANE AN I ZE il T H o T3 HAT Bl
B AL LR IE, i, AL H B IHE
LT RAY ) R R = I P 2 /N R N U B 9 -3y N R 1
YA T I

VA AR A B AR AE AR [R] A B B A T B e, AT
M58 AT R L, — AT DLk 32 [ BPR pRi
B R B A T ] ¢, X (5) R

tp=t0|:1+a(g,)ﬁi| (5)

I 20, RSB A i L 2o s B A N 1] 5 g A
B 5 S g (PR ) B B AT RE T s o, BT AE
B, o B B SN Al s A TR E o FFa(5)
A 284+ A H i ad BRI B B I 1] 2, A
I B JEE B LA A 58 AR ) B R FEE (40 km / h) 5 785
SE T AE F RO, AN 5 A5 T B 0 1 J R A
5K 5 % BN AT BE 1 27 18 T BE /R HH 4 E o Y
RE 1 5 B% BLIAL ot 28 s B Hof B DA 38 3 5 B B 1) 4
e

FIRT, AR 223 R ) & e 52 40, RIESS
i e WIS BT IR A AL T8, UELESIE RO T
REAZIE . BRZERB TR AL TAR AL
JHZ T8 )RR I i) s 2% B B o 28 & TR B I
WA G FERNRAT IR AN TR M, B 2
B S I SRR TS BU AR T
EIT I, AR A Z A 2 R, A%
NP AR S A EBATRE ST IR . A
TR A S A i i BB AT R] R 1 d K23
MAI B AL A S M B . A S TR
AR n RFAER B, TR A S AR B kol i
R BE L B8] ) 1] 7808 -

40{1+“{ S,

FHIERBE i JoA S AR IE s BE & A58
ti=y LHAEMA

Bi
L 15Q"!
40|:1+ai( S:ﬁ“*k

FAOESRBE 0 A AL 438 BAERTBE kTR
(6)
VL LY C AR 3= SR UES T ST VN s & )
I B kAR BB B A0 A S A R R 5 S O B
BrinyimATRE ST 5 St I Bk BB A S T AR
AIEATRE ) o
P, A 22 H A 1 2% 58 B 2k % b Y A7 B i
[] Ligral H

tm.a.=i2 ti+t,n, (7)
k=1 i=1
222 ENEERAFTHEIHNALEBATRALN
e A0
R (3) A, A BB T REFEREE A4 &
A TR BT RIS K FEASS st
R B B 5 R ER TR R AR e, A58
KNP SN TS oA i G ] WS E R L -8 = < 11 U
INIE W AR AL, NI RIS & XA L s
TTREFEMIF .
W 1T % i A 2R s U oK I — AN



® ® 0 & % L %

i, HJE A8 76 B IS B POV ] — o) 485 B 58 2k
B2 AN ARAR U, 2 IR S B R IR & B . A T
S AR 0T A T T O %o g ) D R 43
B BE b, T OB ON B 4 1 4% il s A Ry DX T4 A, b
T2 s B B, AT R A5 6 BE i DX J8] A 4% R BB b
T 2 3, U A AR Bk IXCJR) B i A T I I
o BRIASE AW R TR, 38 T A
BEE DX JH] 9 28 38 4 i, 180 T %0 Ot o A i i B T i
2 WA A T S A TG B AT RAS I BE kS 32 B AE
FEAE RSB i ) S B i m), W= (8) Fi o
m,V, (8)
bi
K omg WAL HW B G m, R 13 i
s VIO B R RRAE B X R) ;AT O B 5 b
At BE & AR AE % B 3 5 N 58 B
L, 30 (3) AR A SE 2 7E 1 5B AT
4 BT FE G E R I AR B R
L& mi(0.015+7,) A
E,=;Z T geen | 854x10°4 7
23 MEREXNEINAZFIBITEERNTIE
INIEEMIZATREFERR T ALFE AT 30 T 7 REFESL
IELFEZS I BEFE . ASCHAE N —Fh LI A ILZE
T, LR T RE R AT IR AT B R AT I AT
R AR AR EB TR A — . —
M AR YO T AR E A MBI, Y B R
AR TR R, s A R AR TR TR, 2
ZE A A B S P RR BT . — B SR A
25 VRN AR A VA ol FH L B R 4 AL , 25 VR s A7 R A
b — B AT 2 SRRy
‘wgtft) =—ﬁ (6, (t)-6,,+RP.) (10)
Kr:0, (1) M e B2 IR, 508 °C 0, b F4h
TR BT R °C e, N as PHAs AT I TE] 5 R A A58 BHL
TR C / kW s D NGRS B kW h / C5 P,
7S PR S /AT B KW, P =pP, PR
FHEIIR p 2SR RERL L .
BEFEZS WS st 2], BIA3E 4 K sk 2, 429
AN BEFTE] WA P9I 0., (1) AR L T FE R -
0, (t)=RP_ (e™-1)+0,, (11)
01 o ) 6 a1 R A28 B A L N v B Y
IR BB L 0, s W] Ae, o ¢

~ 1 eﬁe(_ein(t)
At,= DRIH(1+ RP,,, ) "

BN IR BN BOE IR 0, 5 , A8 e 23 FEAR
AR A LUl /I L BE T AR L 204 45 N IR RE T 0., [
AL, O 2 P AR ISATIRES . AR s T, Al
PAAE AR 22 Nt BE R A, B

k
m;=m,+

(9)

F44E
40.(1) _ ) (13)
d,
MFSBITE WY P, R
0,.—0.
P = T 14
sta R ( )
PRI 2 P 7R — 2 N [E] Ac N Y REFE E A -
B pALP Ar<Ai,

k= plAi P, +(Ai-At )P, ] At>Ar, (15)
BT A4 — A BER s 47 B[R] AE X 40, &
SMVIRABA KR, B AL EFE—DIRRET T, 2=
PR L0 I 220 Y G A B R R S T L S AT
Je AR IR RSN . [RIBT, A2 42 I
11 1By i o R B | A e 9 - i D 1 IS s /NN
HAE SRR I R S MTHAER A BN
E,=ep [t P, +(t,,— At )P,] (16)
L AR AR T B T
0 HAth
R, AN A HAE 1 2558 88 4 % T iHAE R L
HE, BT T T E AR B8 AT A 2
Fery I, = (17) iR
E..=E+E, (17)

total

3 BHAREERARSRBEMENEKEMML
ki
NSRBI B — 8 B A SRR A DLk AR
BB AT B R R R A [ N AT e R
ST 70 L IR (B R AR ST L AR o TR B A 38 445 )
R TR S SR A A B TR FLAY
BLHIR  AFR AR A 52 424 A, Ul D 45 3 A e
WD NS AE FE L )N, S L I ] A AT R
PERRA L 20 28 45 2 0 22 Hb fi [r] T 7 FL A D4 B IS B 78
L, BTN . RGN A 58 498 T, I 2
SEAERECER G , TR 2R . [R]I FE R E
A B 5 5 5 L Y A AR AN DR, DUt 2 R
F0 L AR I N B R ARG R
AR SCEE RS A S 2R AR BE N 5 s AT SOl
HEATIAL , LA =0 AR B O SR R4 T H s A7 iiA
BEA A, P A 5 R A3 g R Y H A 38 R0 8
A H FE R EEE AR DL H SR AR o AR R A
A2 38 B BT SRR 22 TR EE (AT T, 1
e/ ME B AR I B
3.1 BiREH
H b5 ok B0 R S /MBS 32 4 8% 1Y B 2 R A
C.... M=LC18) 7R
min C_ =c,+c +¢; (18)
Cp =1, Py, (19)
c.=n.p, (20)



%48 Wy, AR T SIS R AR A B B A A A R S ST R AR A AL ®

M
szzpkt?mnﬁdpm (21)
=1
g, g,
= 22
Pr7365 1-1/(1+¢, )" (22)
o 4

(23)

Pe=365 1-1/(1+¢. )
HH ey e e 0 HA S W E A H 78 AT
FE AR | H TR A sy, MBS B s p, R L
AR H W E AR 5o, AR E TR 5,
RS IE BLE x, AR I AT AR R
Fmaﬁwﬁﬁﬁimﬁéiéﬁﬁ%ﬁjﬁ%
B — M S T B AR S 2 s n M ST
B s p, M AR TR H S8 A s o, i FEHL AT
RO 28 5 £ oM FTHBERYIE PR ; xR TS AR
TR s p, MBS BE kSR BN, 57 TG / (KW eh)
th R BT BE kPR ST BT B R hy kBB Y
FEHLA BB R  P o A TR D) 2R
32 AREH
1) 8 38 FE 50 AN /N T i W 19 e KAz 17 42
B,
n,zn, .. 24)
A in,=n, . (1+w),n, .. ;8 EE 0 R KET 4
B0 WAL F# R
2) 45 B B FE HL N A R AN KT FE LR ER
0 FI, A%, B
nf,<min{n,nf} (25)
A e ng BB k3 N R
3) 45 s B 1) S 300 A oL e O A KT 38 2 v Sl
R, D
E{;,hsnl)El» (26)
W SR O ST = NS e P S = O B/ NN E R
RGN
4)1 d N YR 70 R N AF T H S TH AR S
=g
St Pu=SE,, (27)
5) W BARIE AN A AR TR AN S A (IR
BN ST A R 2 RN A5 T A A s, B
nﬁ"'nﬁd"'nﬁ—:nl, (28)
o 0t 0t A3 BT B kTR IS N A SRR
6) 45 B B 1) o3 o L i AN N TFAE B A AT
g5 ) o B R PUT 5 L I — X P P i, B

EL>EL,+02n,E, (29)
A B NI Bk TEIS N 3 A AT B SE TR A% I e P

T HL A 020, B, W EE 1924 58 6 R ol R 1
45, F 6 T 20 9% I, Fb S L P ALK, 2
BRI T

746 B RS B R R T4 B

jﬁé}iiz%\ﬁ Eg;% ) EI] H
Elue <Ela (30)
Ak, WETB k0 Rt s i s By, T Bk

) B A 58 4L BB HL

8 ) £ s B sty P 28 4 Kl IR (R T 8 8 A8 v
R KB VA S ] DO e T — BRI A R R
KL RP

E'  >E' +02E, (31)

KB R B bk N A A e R R Il A AS
P R K B T —HRRTER Bk R0
FEHLIE

4 BUHBYEEIE APSO BiXRIK R

R FEA AL (particle swarm  optimization , PSO )
S EA AN EORYA A R B A AT P R AL
PR, WS SIGEH B A R AR A, B 5 LRI A S i e
oo A T IRANX — R, ZERE 7 19 2% A8 BR v m
N A VTR R 1 APSO A% DT A IR A 1 ARk
B 2 SR AR A A

ASCHE APSO B335 FH T DN 28 42 S AR Y
A PuAb ) @B mT A7 . SR, 15 498 APSO B 1%
B I 5 s AR O O 2 H MR TE Y {HAR ST
T IR e TR A 28 A B TR L E B A
I B S0 LA A TR 3 3 8 e B HL L 4E R W) L
FEAEARLMER G R LTS ZE X5 58 APSO Bk
AT ERCHE o O Y S R APSO SRk ) i R R
K2 s

P B T X B LR APSO Bk ) HLAR s an
T - O ZIEFT A BT A B e 5o,
PRI T~ (4 457 i R 3 B A W A i M e Bk b 3
AR R R BREUEE | DR IR 7R 58 A B o
QX Z 4k ¥ B AR L PERL G ) B, 75 A .
A LA 38 25 JEURN 45 B B 78 FL A A AR 880 A%
T, 70 LA A A I B A S8 AR R R KA
FH T B B3 FL A S8 R B0 AR B v T A 38 4 88K
HAHE OCHE, Je T8 BU 2 29 1A 38 42 8, I AR 4l
B BAEIMB AT A S G R (TR |, 345 2% I B
Y 30 LA B8 G0, TS B e s R B i . AR T
HER B R D, W5 250 S X 2 4 13 A8 T L
FE S A8 I AT BN AR R, AR IE F AR i IR Lk
PERRG LR

5 BfI5th

LR ANAR R 1) 2 L S A S AE 1 d iz
TTFEH NI 50, AT B A4 FEH AR H ¥ 5e i
VA SO AR R o ISR K AR BE R 06:00 —
23:00, A HAE 1 dNILETT 125 BER , B4~/ N
1) % 25 [B) P B 75 e R /N AR o A SIS R B 2K
19.85 km, A5 19 4> Z 520k i, 25 0l o502 1] 1) o6 B I



® ® 0 & % L %

Fa4%

A HIi6 ik

HHRAPEUGE T ] B RERE |
A BUN A S A BT I RS

BCE R T RESR

R YNNG I SN EY o
IFARIEAS N Bo e ANBAT AN A A R
ARAHAS I B FE LA A4 R
!

] [P R E R R i A TR |
gl | s nanemse s |
EReN Y ; |
A | (R A T R A T B LR | |
| AR, B BRSO ||

)

HOHT A I BEEHL A S AR AR A AL AL E
! DA AR5 A5 i BEFE VAN A8 P40 .
! JFHATH ﬁﬂfiﬁ#ﬂ% !
HERT LR AT IR T B A
L HOGE RSO S A ke | S AL
A BER FE LA S Mo

BN R RIEARUCEL?

A 14 5 SR AR I S AR B R I A A AR

FU AR 25 B B 7 LA A 4Bl

B2 HHHESE APSO ELHIRIER

Fig.2 Flowchart of improved discrete APSO algorithm
FE RN TR], LR Sk A R AL

Sl Bl N 2 A T B A Ry 57.5 T3 78 / W I
RN 5% BTN 5 a, 6 W H W & AR N
364.28 JG / i ; 60 kW 7o HL A (1 £ 18 B Ak 6.1
TITC /AR WGBSR 5%, is 174 FRA S a, IrE a H &
18 AR 38.58 J6 / AR 5 FEHEL AN A SR - A3 HL AR
W AP A I B LY 43 1 1.4002.,0.8745.0.374 8
JG / (kW+h) o AR EMIBATHEE R BB UL % A
El Al
51 BHIER
5.1 ARERFIRBIBATHK

HRHE A A B A W FE B DL RS 58 T 2
B A3 AT I 100, 465 6 45 5 B 1 2 0 o 5 il s A 25 0
i R B A R ELPRR BT N E 3 s . i
EIRTHL, A2 s AT IR AN 5] IR I M,
X5 8 PG AR AT -

BRI / h

O—=N WAL

) 25 50 75 100 125
R

B3 AXRFERIDRBESITHK
Fig.3 Operation duration of each bus shift

512 BIRALEERFEFTEITHEAE

TN ZEB T B N 45 0 S K i, DA
U ZE R H NSRS S % Y H AR E R
F26 °C B IF R HIR 25, B Rk 26 °C5 XA
BRI LT 6 °C B FFJa #As B IR R 18 °C.
AR S IRA LB TREFEWIE 4 7R .
FIAE H ANF BT AL 4B TREFEM 22 50K, 45
PER ) e REAR (L A Bt R ASHIR] ; B BN 32 421042
TTREFE M I e R P B, A AL EWis 1T
REFE o U 11 BUAE i 2R 1 9 0 , Rk BN S8 42 B 4T
REFEHh A XA

55
50

0 25 50 75 100 125
BiiR0

B4 AEFTEVDIIEITEER

Fig.4 Operation energy consumption of

each shift in different seasons

513 AF gLl E e BRI BEBATERA
He ERBAIRACA R B A S 4 AR S FERLBERY
BRA DAL R 7E MATLAB 2019 BR85 R 4 5 ik ik 4
BSHUE APSO S35, SR ) APSO 53 FI A4 48 PSO 51k
225 221 1 B U0 8 D7 SR H B85 s AT SO
ARSI E T RAAREIZEING, K
A& =8 7 2268 2 24 B B 2R, hvis
B AR Uo7 58 B A AE H % Kas 7 ik
AL INER R
x1 BEV . 2ENRMABEREM
A R RIZE B A
Table 1 Optimal purchase scheme and average daily
investment and operation cost of

each season and all year
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Table 2 Specific impact of different traffic

characteristics on results
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Table 3 Optimal purchase scheme and average daily
investment and operation cost under different

seasons and temperature conditions
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Two-stage transient stability assessment of power system based on
boundary enhanced hybrid sampling
ZHOU Shengcun',LUO Yi',YI Xuancheng',WU Yaning',LI Ding',LEI Cheng’
(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,School of Electrical and Electronic
Engineering, Huazhong University of Science and Technology, Wuhan 430074, China;
2. Development Research Institute of China Southern Power Grid,Guangzhou 510530, China)
Abstract: Due to the inherent imbalance of samples,the transient stability prediction method based on data
mining is tough to be used in engineering practice,for which,a two-stage transient stability evaluation model
based on boundary enhanced hybrid sampling is proposed. In the first stage,the pre-trained cascaded con-
volutional neural network model is used to determine the boundary and non-boundary sample sets,the con-
ditional generative adversarial network is used to synthesize the unstable samples of boundary set,and the
stable samples of non-boundary set are under sampled to achieve boundary reinforcement. In the second
stage, the convolutional neural network model is retrained with the reconstructed sample set after hybrid
sampling to better mine the hidden features of unstable samples, and the improved focal loss function is
used for enhancing the learning ability of the model to the samples of boundary set. The simulative results
of New England 39-bus system and a provincial power grid in Southern China show that the proposed
model can effectively reduce the omission rate of unstable samples,improve the overall prediction accuracy,
and still have good evaluation performance in the case of extremely unbalanced samples.
Key words:boundary reinforcement;hybrid sampling;transient stability;imbalanced classification; convolutional

neural network
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Joint optimization of electric bus reserve rate and charging piles
considering real-time traffic characteristics
CAO Fang,ZHENG Yixin, WANG Siqi, WANG Chunyi, QI Yueying

(School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China)
Abstract: In order to improve the total investment and operation economy of electric buses and charging
stations, the purchase cost of buses and charging piles and the charging cost should be considered compre-
hensively. The driving time and energy consumption of electric buses are calculated with road characteris-
tics, real-time traffic characteristics and environment temperature as the main influencing factors. On the
premise of meeting the basic needs of bus operation and ensuring the temperature inside the bus,the joint
optimization model of electric bus reserve rate and charging piles is established with the goal of minimi-
zing the sum of the daily purchase cost of buses,the daily construction cost of charging piles and the daily
charging cost. The improved discrete adaptive particle swarm optimization algorithm is used to obtain the
optimal purchase scheme of buses and charging piles, as well as the average daily investment and opera-
tion cost of each season and all the year. The validity of the established optimization model is verified by
taking the electric buses on a bus route under various operation conditions in a year as an example.
Key words: electric buses; charging piles; charging station; bus reserve rate;real-time traffic characteristics;

joint optimization;environment temperature
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Table Al Distance and gradient of bus operation section

A2 LU AT R 2 /km I %
1 1-2 1.79 3
2 2-3 0.99 5
3 3-4 0.95 1
4 4-5 1.15 0
5 5-6 1.21 2
6 6-7 1.25 1
7 7-8 0.78 4
8 8-9 1.18 3
9 9-10 1.16 1
10 10-11 0.66 2
11 11-12 0.62 0
12 12-13 1.00 2
13 13-14 1.46 3
14 14-15 0.84 1
15 15-16 1.09 6
16 16-17 0.72 0
17 17-18 1.25 2
18 18-19 0.76 0
19 19-1 1.01 0
— RN E
HATEEMIE

B Al AREEBITLIEE
Fig.Al Bus operation route diagram

RA2 TEEETHEFEMMES ZMBERBEREITERA
Table A2  Annual optimal purchase scheme and daily average totalinvestment and
operation costunder different gradients

TE R IE BYLUCF SRR ERI(KW-h)  HIHRE KT BRAOE AR ERHA TR suiR ARELEHEY%
P (B K Y A FEAN I I 6°) 11.19 7175.3100 16 8 0
AL EA 25.18 9662.1917 18 9 11.11

it Ui (e K @48 £ FE /9 10°) 30.86 10898.4592 19 12 16.67
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Table A3Annual optimal purchase scheme and daily average totalinvestment and
operation cost under different traffic flow changes

KT REIET HHRE ST

iR S, o, A NTIERBT REERBR ATERIEY%
FREAL 1.31 1.26 9460.8615 17 15 11.76
AL 1.46 1.16 9662.1917 18 16 11.11
B UK
1.99 1.16 10422.1676 19 19 0

bR 22 KR 1)

RAL TRIEREEBRATEERERNBES ZMAMKERBITEAE
Table A4  Annual optimal purchase scheme and daily average totalinvestment and
operation cost under different special lanes

ig;i 2§;$fﬁ Hiﬁﬁﬁﬁﬁr A  FRBRER  ARERFIE%  EUENTEIE T
TAREL 48 0 9716.3636 18 17 5.56 1.48

AR A 7 9662.1917 18 16 11.11 1.37
ARXEMEFEL 15 9423.1824 17 14 17.65 1.23

KA FEIBRREBZUFEATERERMNMES RMERERBITERE
Table A5 Optimal purchase scheme and daily average totalinvestment and
operation costin spring and autumn under different passenger flow changes

2 YERBERE/ G 125 PERRERE A REITERERE HIRH sl

SR T A ERBBUF AN EEUR
(kW-h) (kW-h) (kW-h) Sy E % NP

HRREAA 27.79 27.62 3148.09 8329.8738 16 6

B 35.62 23.05 3186.58 8533.2106 16 8

* A6 BEEMETEMBERE
Table A6 Temperature of each period in summer and winter

i B HE—RIEEIC  HERMREIC AF—REEIC  XFEAREIC
06:00—07:00 27 35 -7 -15
07:00—08:00 28 36 -6.5 -14
08:00—09:00 28 37 -6 -13
09:00—10:00 29 38 -4.5 -12
10:00—11:00 30 39 -3 -10
11:00—12:00 32 39 -1 -8
12:00—13:00 34 40 -0.5 -7
13:00—14:00 38 41 0.5 -6
14:00—15:00 40 41 1 -5
15:00—16:00 40 40 1 -6
16:00—17:00 38 39 1 -6
17:00—18:00 36 38 0 -7
18:00—19:00 34 37 -0.5 -8
19:00—20:00 33 36 -1 -9
20:00—21:00 30 36 -2 -10
21:00—22:00 29 35 -3 -12
22:00—23:00 28 35 -4 -13
23:00—24:00 28 34 -5 -14

00:00—01:00 28 33 -5 -15




