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Development and prospect of transmission line transient analysis and calculation theories
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Abstract: With this new method, which is based on function approaches theory, projection operator theory and multiresolution
analysis, the telegraphic equation can be projected into a function space, which is spanned by the basis function relates to variable ¢

in an given binary resolution, and then an vector equations with only one variable of distance x is presented. Through the theoretical
analysis, this approach can overcome two drawbacks of the traditional characteristic method. Meanwhile, the prospect based on this

method is described in the paper.
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S HEA. BibSTRY, ZHERBRRIESR
13T LaplaceZL M) “HFMEEE” HHESR, AF
FotrEE TN S, 85, ZXHEBETH
THREEFERNRBEARBHES T EH
BRI R R R LA R IR, By AEER T
MHEARESUTEEL, AR NREEEE ST
H. WrE R BRI RE DL R gk e R BT IR B AR L
W F.

1 WiRLHRESSN ST AR

BAEAHESIES TR ORNRBET
ik oLk wapdio) 3o iR

_ a“g‘c” ) = Ryi(x) + L, a’(a’;’ 2
_di(x,1)
ox
Heti Ry Gye Ly Cy 4RI EEH 545 A
FE RN M R R LR
1.1 RRGEBRHE SN RITHER
AT R M T 1R 2% B B R FF SR I

(B R, = G, = 0), HE & B LM I R IIA

(la)

= Gu(x,1)+C, a“(a’t‘”) (1b)

B DURBRIT B AR 1L
EH R EEBSEE RITEARITE):
u(x,t) = fi(x=vt)+ f,(x+vt) (2a)

ix,0)=f(x-v)IZ, - f,(x+w)/1Z,  (2b)
R ATEAEREE R v=1/[,C, » 2.=L/C,
REBBHE, f,(x—vt)%fﬁ'—/l\ﬁﬁﬁ‘%ﬂ—:&
(forward wave) , f,(x+vt) MR 38 2 6 B K%

(backward wave) .
B#E 1933 4E, L.V.Bewley B3 T BB
B AR 0 AT ik, FTLASRAR Nk 3% EER — sl

K. Bergeron iBFEIXAN M HIEHIE T &0

SRR —— TR H R AR R
R4 SRS EREE D REER LRI E T 20,
U i [ AL Y R AR R TC 4 £k B X B AT SR R AT IR AE
S MR 2

u, ()= Zi, (O =u,(t-T)+Zi,¢-T)  (3a)

u,O-2i@O=u,¢-T)+Zi,t-T) (3b)

T =11y HATHAEREE EROAEIBET A, | Xk
KB, v=1/L,C, MATHABEE.
Bewley P 5} 70 1T e S0+ A T 2

BT EMEBNES Mt 8.
1.2 AREBMESOINRITHER

HEBEBFEN, RN Z, REBREE
Sy AR RR, X, REEKBEHRT
R LA T Laplace ZZ#R KR, ¥R AERIL
BHATHR IR, KRR EBM TR —4X R
B Ry TR, XMITERZ N TS

(Characteristic method ), FL7EATUIE A IfE AT Y
B R ITRE
U, (@)-Z.I,(0)= A@)U, (@) +ZI, @] (4a)
U (@)-2Z.1,(@)= AU, (@) + 2.1, (@) (4b)
H oo A(w)=exp(-H) K & B 1% & &8 %,
Y(@)= (R, +joL)G, +jaC,) A& BIEESH,
Z,(0) = (R, + joL)) (G, + jwC,) LA

T EIRERE, X5 h7 AR i) 0 T e 28 Y

g, TETATRZ.

1.2. 1 ERRLBEESTT

Xt TR L s, HBEWER,/L,=G,/C,y»

W y(@) = \JL,C, (R, 1 Ly + jw) « FARIAETE R K
A(@) =exp(—y1) = exp(—Ryl/ Z,) exp(~jdl /)
HEAARHERIER A

a(t) =exp(—Ryl/Z )5t —-11v)

B S AT &N BE AL A A4S 1R B 5 B R 4R
BRARR . BRI T oM AR 42 8% 5 IS 4R 8 J5 RO AR ok
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1. 2.2 BB BT

s PR, BT A ERE R I
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HWE LR TR T
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By, A=A E (BEES A R/4. R/2,
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Program), #RTi X AMERIEHI B 25 42 2% B4R LA
RS, HEBAERR.
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(10a)
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(11b)
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-dUdf;x)=(RoE+loAj)Ij(x) (12a)
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x -

dU 7 (x
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I (x)
— - =(Gy +CoA, WU (x)  (13b)
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XFE, WERBRETHXTHIE ¢ MERE x 1
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17 () =1 O)sh(y )/ Z,, - 1{7ch(y; 1) (14b)
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LA ¢, (t) BERIFIR.
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