5530 5 4 1 R K ¥ E R Vol.30 No. 4
201348 A Journal of East China Jiaotong University Aug.,2013

X ERS:1005-0523(2013)04-0065-04

& ST KA kSRR N E S 07 BRI RS0

=R R A o
(A S o T TR T 7 330013)

WE: LANKRERNGTEFTASERNT ORGP EXER, 5—RENAARR, BRALKR T HEELIE L
B, OMERE BALERFEEHAUAM, M ET oA SBAMA GERM Y S5 AL R A0 A EE S

AR Fof, SR TR 2 o0 kA sSTE R AR ANt iT T A, AL R RN, & TS TAT IR
B, AR LR R BRI AT R KSRGS HTH Yol T AR i 0 R A A
REEI k0 5 S5 A A AT

RE S ES :TM743 TERARERS A

WG Ve Ak A T A VA e, L ) Pl A Rl 4 S AR BT R 5B 1 6. 1R i <fk
PR ER AL L BB A TSR, 422 X P RS A B A, TATEURIAI 422 M X T A s %) Pl SR M DR i S ARk B 1
IEWBITRREE,

2z ik 0 1432 25 0 LR AR SR 42 ok I P SRR PR O BT B T, 22k 0 9 B S 1 L — RO AR 2 A%
iy 2 e LA AT R L IR AR, IS B[R] B 20 A v AR FEHL I R G, AR 1 4055
S SBOTI—BARAL T e R Wi (B2 5 | BErE R GE b AP TEVE 200 2 A B & , ANBILIE F i, T
AR FE 28 (boost transformer, BT) , H #5725 #% (auto—transformer, AT ) Z& , Al T AEAE 23 6] H & AR A7 1

SO, R MRS TR A 0 B, 75 227 TR R AR M SO R s BLA5 R s

1 F3|HERNBFELSHTHNTH

A kst R SRR BT L I
BESERE J T AT 7 B 51 B 00 S .

> - < << < <

AR A B S 5 [ DR T 9028 0 03 A 1 A % DY U O
et 2R |t R — -NJW - -
LA FR 2 L — BB S A A L, Lood ij%fﬁ%ﬂ*%%% |
T 13 LR B R AL T AOEABL T @
P 03 o T U O 8, LRI AT 2% A I )
W, X TR, WSS 545 (it & A /r??f
G, A2 0 it R % 2 S IR L Lk i E 4 — KIEAMEHUELX [ LR

s S B Reeh - S e N T e et E R ICET et
FAEERA RN I e B B 4 R L 1 T Fig.1 Diagram of track circuit

Y5 B HA:2013-06-12

HEELTE VT A ARFF¥IE 41 H (20122BAB216026, 20132BAB216027) ; 194 44 2 & )T BHF 56 42 31 H (GIJ13355,
GIJ13356) s HE AR M K2 A 40 H (12DQO2)

EB N : BWE(1964— ), 55, SEo0 Il BF Jy ml A 0225 | H 3k

FEHIM  hitps://www.cnki.net



66 L iy 2013 4F

T AT 7 A T BB I i RE ) RS0 5, 75 i SR A5 5 T 8 1 1 . 78
ATHERL 72, — R 10 km 2245 3FI56— 5 ARV 1R 28, SR B2 28 T 42 s Lo U, 97 it b
Bl /N X AR A5 2R R R R R PR RS A ) o 2 7 = 2

WE R, ik S i RGP R T A ) 10k
T RN BB B U2 s 2 S R AEE N E -
(8 M BROTIE . (e B THA T i R S
AT, R (U B ) FTEE (AT) T2 1
A RS BTTA 2% HL R P A T U8 A I SR 5
X2 F 3o T BT 57 A 5] TS il ( —
FW U v B2 2 3 A D) 75 o 11 B0 7 4 . .
PR WX SR S B HOT R i X S T TR Fig.2 Eoine?tfﬁiﬁﬁ?ﬁﬁformer
S 455 ) X4 D 3o P (90 A A
PSR

2 NHSHLERPESITHLE

GO EHA G2 AR )z BUERRE VR SRR AT T ) R SR AT I s EE
FBto I RGEE AN HH, EE N RS R A AR IR Z F B OC R , R 2 B AL AR A S

= BBk

( ?jﬁ%@i%& %
Fefiah g

275KV 2275kV

sl
YT, A S B R R fi 22 % FH B FR 2249 77 5 (finite difference time domain, FDTD )" f&Hi2k1
HL AR T 2
oV(z,1) ol (Z f) ol (z 7)
L, +[et-0F =0 (1)
al(azz,t)+ceaVéZt,t):0 (2)

K v, 1R R L, M C, MR PR K A BRI 2 5 z A HIZR N E 5 ¢ M) «
IR R RER ] 5 o(f) AL AR B RT AS BRI BT, FE O T, () BYSZIR AT L Z00
FIHFDTD, v LR ATy 3K g o5 0 F R L -

C. Az 1 ((cC Az I"+I,"_1
n+l_| YeAZ | 1 e AZ n s
g ‘(2 At +2st YT Al (3)
cY'(c -1
n+l1 € eypn _ k k-1
Vi [Atj [AtV" Az ] )
1n+1_ Le - Leln V/’cnjll—klwrl (5)
ke TUAL) | Ak Az
:T:EEF‘: Vla"'v Vkﬁ%uﬁ%)ﬁliu—'ﬁ)ﬁktﬂq%ﬁ; Ilv,Iké}%ljﬂg?ﬁﬁ%ﬂjl&%'ﬁkﬂ(]%%ﬁo Rs j‘j’fgi‘lzﬁﬁ
AAHLBH, 1, Wit R, LT FDTD IR FDTD

RIS )~ (SIS LR O 5 e Ay
% 14 LR L LS. a@ T @

S 5y 5 BB A7 (A B BT =l T T

ZHOUF EIRIEMIBRA R RN G) - @y gumusammmeszamsExs

(5)FHA7T3HE, DS E IR TP R RS HOT Fig.3 Connection between lumped-elements and
ﬁ: (R Fi] ﬁl] RRY finite-difference time-domain

FEHIM  hitps://www.cnki.net



4 EL AR, 45 SR ROTAF X o P BRI 4 i o0 2505 EL A R ) 67

Kb vy, Vi s I I 23500 58 B S EOT AR A oo Rk O A i i R AR R . Z,
Z, , Zy HEEARIBE BT BT, C A Hu oA L 2
R R UL AE AT TP BRSO SEBEE T L B Z =R, L Z,=R, , Z,=R, ZTE3, 58 v My, kb

) FEL JAE TG A2
RN A0AVRAOINAC
IL(t)_ 2 ot * R1 i R2 (6)
A0 VROV V()
IR(t)_ 2 ot " R, ' R, 7
TR UL, A 1E
el sV v Ve V(1 1) (8)
2 2 N 2R, 2 kR,
R easVR VR Vv v 1) (9)
2 2 M 2R, 2 Rk )T

A (8) FN(9) , AIRAFAE AR BB HOTI2 M T H R HL it i 43 A5 15

FIE—FFRE DL, R >0, R, =R, — o0 , WLBF, W5 S EMISE vV, =V =V, . T 1, =1, ,
Iy =1, o SFQ)FIOAI, A4 (4) o BERHIZEA I, 200 i SEUE AL —Fh R
3 EREETHNESIHBRSERE

FRTAR T e —2 5 | i RGNS S T 07 BRI T2 A Ry A 71

4 2 Ht i P it R IZE P A 4 10 km
T AR ST T D B L R a— 1
) UL PO A2 I R I 4R, ek

H T4 5| it 25— 10 km 245 BE—1 : Bk i
AT it , BITTAS SCLA 10 km 2 8% h BAALHEA 705 1L, 15 . ) War .
T 1L.2/50 ps LI SO KA MIBUR T o i A s .

HLF:% 0.000 4 s-m™ XA HLEEON 10, L= (.

SRR A S R I S ] 2 y
i 0, % H2 A RS 4 R T R B AR 200 B4 ﬁgﬁmg;\ijfgiﬁglé%%mgm
107 D2, A S A LRI ZR 5 L 1 P i PR PR Fig.4 Transmission lillje; modelT)Féatenary containing
AanE s, E 6 s auto-transformer and track circuit

A 1A 5 BT L nT AR B, IR B8 T LR A 7 A TR A AT BOSZIR 42 A2k S
VAR A2 A T AL, AN SRS L ) SRS, R AR P AT R A, AEOE 32 31 7 R0, i i e vl S A S
SRR AW

MIE 6 Ffral LI 3], S5 LI Fi B0 IR G 052 2 1) FRL ™ A 1S, (A AT TR L e T v o [
H T B PR B R BB T flE A A SR B LR R A T8 A

T XS PR R R BT A 1A SO A B RIA T OF AR TR IR AR S HOT R, 24
T I L s R AL T 7 A

4 it

T ) RGBT 240 TR WA TR, 225 | e Z 58 Hh v 4R A1 B U FLIG , W DA T, 1R
AR R AR S TC 2o A 5 | R G AT B A o RIS BR 22 3 5 TSR B AT RO A

FEHIM  hitps://www.cnki.net



68 R A2 OR F 20134F

TR AR BT F P , XA B S BOTIF I IR TR . T80 225 | i RET R PUE L% | R TR AR
AR BE R i, AR B2 BOrF2oxd 42 5 | I R G0 s B AT I i BOE = A s . A SCO07
TR L AR 2 o ) 75 el L A5 o Fl P S5 A 5 R P T A 7 3 LA S B S

10 6 000
< 5 Z 4000 |
= E 2000
= 5l = 0 ~ /
10 e -2000( , N7y, ]
- 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 09 1.0 0.1 02 0.3 04 0.5 0.6 0.7 0.8 09 1.0
INF T/ X107 Il /. X104
(a) ANFH AL L ICIFE IR (a) AFEIBEL LTI
10 ——omg 6 000 e S S e S
< 50 Wi Z 4000 | —%W& 1
2 Y S - = 2000 f T e T T
2 _g| N 20— S S
o -2000f , Y]
-10670.1 02 03 0.4 0.5 0.6 0.7 0.8 0.9 1.0 0 0.1 02 0304 05 0.6 0.7 08 09 1.0
B8 /s x10-4 Het ] /s x10-4
(b) HIEATH (b) HIEATHEM
10 e 6 000 T
< 5] L Z 4000 | —
£ T e e 2 2000 f /’\\\:'f’\\‘\w-“""\ ————— ilvics
2 N/ ] 2 0 e e
10 L L L L L L L L L -2000 f L L L L L L L - L L ]
- 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1.0 0.1 02 0.3 04 0.5 0.6 0.7 0.8 0.9 1.04
I 1) /s x10~ I 1] /s x10~
(c) HISHIELERR M (c) HIBHIELER R
BEl5 & BITHEXEAR R SR R R R B R0 6 R BITHXTEAR R SR B E R H R0
Fig.5 Catenary currents effected by lumped-elements Fig.6 Catenary voltages effected by lumped-elements
S 3 -

LU] PR30, 2R XU , 45, 22 5 | (M R G Bl B AR LR AT LT ). LRI A, 2010,34(7) - 25-29.

[2] HOTK,CHIY L,SIU L K,et al. Traction power system simulation in electrified railways[J]. Journal of Transportation Sys-
tems Engineering and Information Technology,2005,5(3):93-107.

(3] T U, 37 1, 325700 A Uk AT 22 5| (A J7 sCH i 2o A i BEE THE S 5 L) ] YR Il TR, 2011, 30(4)
34-38.

(4] P30, ZEREE, X M. sCit 4 5 | i RGEs 707 AR PR IT & [T ], B U BkIE , 2010(2) :5-9.

(5] XUMST. BiE A e e R BT ST LT ). T BB SSE M5, 2011(12) - 24-27.

(6] ZERe, SR, JRIAR AR, S0t it AL ki AT (EFRL 22 5 IR oA [0 . DU R S8 Kol , 2012,47(1) : 1-6.

(7] AA[IEA, T3 90AR 45 2T AT (B B A A2 5 | RN R VR LD ], PO e ACl 2741, 2008, 43 (1) :1-7.

(8] #FiF, EFE e AT B2 5| IR BE 05 EUFoE[ T ). AR A S R4, 2012, 29(5) : 34-37.

(9] Refihl. 5|l REH IS EGECAHRAINIFEID ). Jbat: L R3S K, 2006.

[10] GOODMAN C J, KULWORAWANICHPONG T. Sequential linear power flow solution for AC electric railway power sup-
ply systems[J]. Computers in Railways,2002,61(13):531-540.

[11] NELSON THEETHAYI, YAQING LIU, RAUL MONTANO. A theoretical study on the consequence of a direct lightning

strike to electrified railway system in Sweden[J]. Electric Power Systems Research,2005(74) :267-280.

(T#%88M)

FEHIM  hitps://www.cnki.net



88 R A2 OR F 20134F

An empirical study on SHIBOR with Single -factor Term Structure
of Interest Rate models

Hou Wenqi, Pan Shanbao
(School of Economics and CommerceSouth China University of Technology , GuangZhou 510006, China)

Abstract: Because the structure of interest rates is so important in financial asset pricing and risk management,
on the basis of summary and analysis of existing literature, this article use the single-factor interest rate models
to do the empirical research on the structure of SHIBOR interest rate. The results show that: in all of the sin-
gle-factor interest rate models (Vasicek, CIR, CKLS) , on the fitting effect of SHIBOR interest rate behavior
characteristics, Vasicek ‘s effect is the best, not only the estimated value of coefficient is statistically significant,
but also the estimator of its prediction error is the most satisfying. Vasicek model has batter ability to descripe
the dynamic characteristic of the SHIBOR market, it’ s the ideal interest rate model, it has better applicability in
the research on characteristics of our country interest rate.
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Effects of Lumped-elements on Transient Simulation of
Electrified Railway Catenary

Lv Fuxing,Lun Li

(School of Electrical and Electronic Engineering, East China Jiaotong University , Nanchang 330013, China)

Abstract: Transient simulation is necessary for catenary overvoltage protection. Unlike the general power sys-
tem, lumped elements in catenary, such as track circuit, autotransformer and boost transformer, may influence
the transient simulation results based on distributed parameter model. Through the simulations of lumped ele-
ments, combined with finite-difference time-domain (FDTD) , this study maintains that the wave propagation
reflected by lumped elements has effects on the waveform of induced voltage and current, which is important
for transient calculation and protection in electrified railway systems.

Key words: catenary ; lumped-parameter ; transient ; traveling wave
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