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Abstract

The global wide range of energy crisis makes the use of clean energy more and more widely, among which wind
resource has many convenient conditions, such as large amount of resources, convenient use and so on, which
makes it widely used in the power system. However, considering the random characteristics of wind speed will
lead to the randomness and volatility of wind power output characteristics, wind power access will have a
variety of adverse effects on the original power grid in the safe and stable operation, which brings new
challenges to the traditional power grid planning. On the one hand, in order to promote the wind energy
consumption, on the other hand, this paper studies the expansion planning of the transmission network in the
case of wind power access:

Firstly, in view of the influence of wind power injection on the steady—state operation of power grid, this
paper analyzes the influence of wind power injection on the steady—state operation of power grid from three
aspects: voltage problem, frequency and flow distribution. By summing up the above effects, the paper puts
forward the expansion planning of grid source coordinated transmission network of wind power multi—-point grid
connection, which provides the theoretical basis for the establishment of the model in this paper.

Secondly, the uncertain factors in the power grid planning are analyzed and the probability model is
established, and the operation scenarios in the planning year are obtained by Monte Carlo sampling. The
clustering is proposed to simplify the operation scenarios. The clustering technology reduces the calculation
amount for the flexible power grid planning considering the uncertainty factors

Then, the paper summarizes the planning objectives that need to be considered in the coordinated planning
quantifies and establishes a multi-objective optimization planning model with the objectives of comprehensive
cost, Minimum

Abandoned air volume and minimum risk level. The model takes power balance, line capacity limit and unit
output limit as constraints. In order to meet the higher requirements of the calculation speed and accuracy of
the solution method for the transmission network expansion planning problem, this paper combines the
characteristics of the distribution estimation algorithm and the differential evolution algorithm, and improves
the probability update mechanism of the distribution estimation algorithm according to the characteristics of
the transmission network expansion problem, and proposes a hybrid algorithm for solving the large-scale
transmission network expansion planning problem, which is the solution of the model proposed in this paper
Provide technical support

I11

Finally, In the case study, Matlab is used to carry out optimization calculation and result analysis for
the extended planning model of grid source coordinated transmission network under IEEE RTS24 system. Firstly,
the newly added parameter settings in the improved hybrid algorithm are discussed and analyzed, and the
corresponding parameter values are finally determined; then the optimal planning scheme obtained by the
solution can prove the correctness of the experimental model and algorithm; in the part of multi scene
clustering accuracy analysis, the comparative analysis method is used to verify that the multi-dimensional
space based clustering technology can not only greatly reduce the calculation amount At the same time, it can
also meet the specific requirements of the transmission network expansion planning in terms of calculation
accuracy.

Finally, the improved algorithm and the traditional algorithm are compared to verify the superiority of the
proposed algorithm.

Keywords: wind power injection ; trasmission network planning, scenarios clustering, estimation
distribution algorithm, differential algorithm
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M@-5. 22, 1,..., N DA cos ij ijloss j

P

PRiNjIN (4-5)

(2) /R /N RS B AR R R IA R A (4-6) Fros: 2 1%, 1,2,..,

NiiiifRiskCoSpTiN (4-6)

Risk——KEAKF, i——35 i MUEIPIRES, N——8FREL, Si—RE 1 THRSAD MR, pi—KRE 1 #BX
s Ti—RE& 1 BIFFEERSE], Co—— 22

PR RN, HAMEUE 2T LA 0.1 Jijt.

(3) fe /N AR A i R P ) A A 2 1 52 IR Bl o XU FRLATLZHL R s e 00 52 IR R B o A7 O T

A YR AT e 2 BT AR R DR A BR 1 1T 5 Ak i 831, MIMIE Ak 17 K& X YR AIR 3%, TEFE X, Hik—kR X
A 238 2 S B U R R F e bl T 3 R A B S 2 e (84 .

RSO R Dy 2 A R LA R F 00, 2 HE T FRRIIR B, DAk XS R

FHL AR FH 2R B R R IR R0 33X 9 7 T HEAT AE S IR P . B/ Fe E I B AR 4L £3 WAl (4-7) For: 3 1 min ,
L2, ...,

NiiifWwTiN (4-7)

X U= G, W—RRIKCHEFE, wi—5t 1 FRFRIE,

4. 1.4 YR GFAF IR 1BAT B BT L AR B H N3 AR L0 SR 2, 28 8 B AR SRR A BRI R AT v, BT BA
BEA B 29 R 25 A3 L 20 . LI B T B

ZIRAR LR A BEL W, AR A (4-8) Fin: max max 0,0

Tidiidiiijjijijgjijgijij

APGRwinL

P B

PPggrd (4-8)

A——5 FSCHERIRALRE, Pi—Ip% 1 NRISCERWNASI A&, Gi— RNt g, Li— s mE, Ri—
AP A A E, wini——FEXE

Hlln) £ .

Bj——EHEIWMHP S § MEREH, Pij—i8iThs i T8 j AN E

Ui, A0 j——3C8% § P RA A

Pimax——>3C#% j AMIhRERMERE. gij Xorn—8at 1~ j KEIWAEIH T, gimax——KHEHL j KR KHD)
7y, rij—— R § U, dij——j 1A,

MRS, MR ERERAR NS (4-9) Fw: 237 7 7 7 7 7 77 max ~ max () 0,0

Tidiidiiijjijijgjigijij

APGS winD

P B

PPggsd (4-9)

A —— W ERIRAS N R OB, P i—— s 1 BRI E, 6

——RHENHEFAE, R i—— & WA Al EE; win® i——F R E .

Bj’ ——HIMEIR T S MRS TSRSy, P oij—3 1 NMafTRMERRE T § AR A Th®x
s A0 IR T SO P T A A

#

Pimax——>C#% j AMIThERERMERE. ¢ ij—s i % j RBEIEDIH T, sij—%5 1 B § Vs,

4.2 for it AL (DE)

4.2.1 BEARFEL—. FREEVILGLL .

T A L G A R SR dE e SEE R A A 2 P B B I T MR AT YDA . U WIUR TR A 2
x10(1=1, 2, ==*Np) , Np A2 IZFPREFAEIA /N,  HFTE BIREITAG A0 B FNE AR ES 200 R 3 ST IR A ), s 1 AMME
x10=

(x01, 1, x01, 2, =+, x01, LD) , HAZAHLMAZ R G EIT AR (4-10) (FHEAH:

0( )lower upper lowerl j j j j x x rand x x(4-10)

Rand ST F 3| — 2 B FIFENLEL, xjupper——ME x10 H15 j NEERHE K

B, xjlower——"Mk x10 3 j NERERE/ME, §j AREIFEZRE, AAHN j=1,2, -, LD, LD——RFAZEKME
, WATLLKE LD FRz AL Ak 1] e 2 7

L B REAE

AL BT BEAL ) B 22 AR S R A B AR SRS . fE— RVIMMEE b, B EmE—AME, FEEYLHEGE A HH
[F TN AN, X NAMEEAT R E 25, BB ZE SRS R RS %8R 7 F B THRrEE, 2 e RETRE 2148
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5 48R T S ERAE .

BERTIR L E W SRS 1 AMME, xit, i=1,2, -+, Np, &l FRIBENL A& Z/MEHITZ R IEZ )5, TSR
—RAME vit+l:

()t tttiijk

Fv x x x (4-11) 24 j. k——BENLERRIAME, F——40k 5, HAERRM e 20 M &R InEUE, BUEREZFH
A3 R Y o

= XEAE

KH I XETFHEE, RIAME xit RS PR vitrl, wfRLE A sl — ARSI wit+1, 1ZsEseA
R DR R AT EENME R ZREVER), SR MEI AR (4-12) Fros: 1 1 otherwise t tij j rand ij t ij v if rand
CRor jJux (4-12)

ﬁq:" CR__QX*%%’ Jrand——ﬁiﬁﬂ‘ﬂ%fﬁﬁo

VY. JEEEHERE.

EPERDE XS LU R, WURAEE N T, WM uittl PRI xi t AR,

M2AZRIEAE uit+] BTN, B xit FEESEATAC: 111 () () ttttiiiitiifff
otherwise uu xx x (4-13)

4.2.2 ZHRE

(1) FRHEELEL Npo

AR, A 2 TR AR I S 4 PR O 2 4, s Bk & 25 5 MR BRI 7 R s i (HAR TR
BET, PREERUBLBE It 2

Bl 2 W R AR T TR 24 . MO, W EYERER 275 5 ORI RUSIND B EUE .

(2) 45 HA ¥ Fo

FUesE o) 50 22 BSOS Ee B, — R0, 2] Z (A1 FOME. @R F RV, IS ARRRI 2 R ik R R, 5t 2 s RE AR 5 2k 8L
s IR P ORK, MBABRRIESIEAR S T, e AR MRISCREZZ e, &3 F BUEEE 0.4 3] 1 a2\, #)
{HEWEN 0.5 BNIEH .

(3) ZZ XA ¥ CR.

CR ZRAEFARA A AR 577 A2 (1R 30 /N A b 4 R SE DR g B ), — AR [0, 1]

Z I B o A AH R i) 858 1 AR B AH DGR R, AR SO A8 XA F IMIEIE B 0. 9.

T F Al CR 2MEFEREREFEAWI AR, AR e v H e vIE,

Z GG SCHR (851 SFEmEG, X F A CR St [ 18 B AP ) SR, H I 9 2 3005 AT DAAE R B EAN A gk A I R 2 b s B E s
BEr, F O REs sl (4-14) Br 25

N CR FISEFsemsnat (4-15) fizx: min 1 max 2 1, 1, *

, 1111

F rand F if rand

F

F otherwise (4-14) 342, 1, ,

, 1111 rand if rand

CR

CR otherwise (4-15) randj ZFENLEL ERRM O, DS A, M1—FE F R, A 2—— % YA CR

FIRE%, Fmin. Fmax A F K. f/MH.

4.2, 3 YRR ERAL G S AR TE L R IR R SR B R 47, (E 3 H TR A 2R 0 2 B FRICAb ) R, 5t 0 2B vk
ITARAL R [86] o A SCENX AL BIE I AV AL H 72 2 MR 2 SCHR (8T HR I BRI, %3RS B AR B — DB AR 1 ik
BUNZIRACEE 2 (5t B 28 000 EIRRIREERAMA 1, FRRMTEEE di (%)

THEEEHENENE pi O & BB RRKIEER di 0) FAESHE pi ()

AT IE G HArR %L Fi (x)=di (x) +pi (x) IR LR =SB G, A0S prdsrn£2 B es e g, jm] e
AN, —Na— RN R TR,

4.3 rAfl S ELYE (EDA)

4.3.1 FEA

EDA B4R — AN R (—ANEED AR S RS — AR R xi[88]), JFH., FrA BENLAS E A s BEAL ) =
x=(x1, ==, x2) o B R BEATLECE AR AL in 250 1 A A2 S TR, L L ORBE 20 A () LA 155 e (89 ] A2 5 ot 5 (1) AR A8 AH 252 [R] 1)

» WU R AR, R REAE t BENL I B RIS AR AT — MR SRR R), HAESTEEMERCR, FNHEEET
B ATLAS B (12 4345 [90]

FH A SCR FH AR 2 0 G A PR R RIASE 7R, AT P B 4 7 B Ui A% B O ME % 40 A1 . PBIL (Population Based Incremental
Learning) Hyk[91 1443 T B8R & WML R A1 F T S28l b Hl i gmtis, 7EREASCROMRIE R 7T A % B . PBIL 1)
MER A AL (4-16) Fros: 1 2

() CC), )y, (), , (NDttttitnpxpxpxpxpx (4-16)

ARHUPH n BRFETEMNE, Ptxi)—% t AARBEDE i MAETEHEST R, 26

PBIL SyERIFEA S IE:

(DR E p0 (x) &WIEE M AR xtl, -, xtk, =+, xt M;

(2) ARG EFR B HARR L Fi () MK, tF5 © AR M AMERRGERNAE, JEXZ0E NAESF T HE PR, Jfiik AT
N AR F AR5

(3)i% N MAMELIA (4-17) WKIE, 34T t+1 ARBERMER A E pt+l ) FEHEEME, 1 @1
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1() (1) (INtt tkMkpxpxax

N (4-17)

K, (0, 1], KRR MEES TR SR, WS « RBRREETR t+1 FREEE, BHETUREN
0.5,

(4) L—PRBMM R E pttl () 22 AR M A t+1 AR, TE 7R IA 3] | 2E A NNERSE R, AT T
—DER B RAVATIER RN L IE A, I ABENR B 2P (2),, eI TR T

(5) ARG A HHr h T B 4

4. 3.2 FECGHAE R IR PIE LT IR AN EI 5 s 82N, [RI B2 N H P 1) 67 fmf KPR 2L K & A 2 J5
» G REFI LI AR B AR A A, T DARE X A Y ) P SR AT R . SRR R T PR FE R B A A BRI
2T SRR R R A H A IR R B I IS DR, e S 2R R ER I ATUE AR, ElIE R A SCR SRS 2 R A
HLZR IS, BRI 1 SRR HE N 2R % . 3k e AR 2R B 138 N, SRS R BRI o AR AT O, ARSI A E . 5
— il O AR PR BT ) A, SRR AR ST SRR SR AR R AR R R 3G D) A s e AR A R B I R K. R, B SR
FERRI ARG 55, N MPEAR ST EDA SLIEIFEAT b, 38 ngar re X e R 1] 80 e e 2 B R R 10 ) R SR AR A R LR AL

FRHE AT (4-16) A5 X pt (xi) P IERIGE Ept (xi) o 4 pt (xi) FIFHIMBEZE Ept (xi) A EE = SRR

PI i tE L, SN R e T F BRI S m s R ARSI ffr{d rj (=1, 2, ==+, Nb, Nb FIRHRM
WD, FRTEHEE S,

BV ARSI E B KU E ej.

i j WAMUIANE ej 5 n FEEIER, ERIELEE IR 1,

WA ELERE 1 AR R AR PRI fpt (xi) WIR: 27

()jtiepx

E  (4-18)

TR Ak N&RIRLZRES 1 S — My S, BV TS ek, #Hpt (xi) AETE, MAFEVLIEERLR 1 /M55 k
FIER—52H h, KEAL (4-18)

ADATFEZRES h [ F N Ept (xh) .

DL AR A7 7 MR G 0 A, X SR 2R B AE B 2 T T A 2%, TR ERE T E, HIRBARE ¢ AR
SN RN IR G R Ept (x): 12

() CC), )y (), (Nttttitn

px pxpx px px (4-19)

g5 (4-17) . (4-19) ATDMS BIASC SO EDA BER SR BB BL ] CBEXS S I AR D = 1 ¢ 1

1() 1) () (INtttkMtkxxaxx

N p p p (4-20)

0, 171, BRI L TAMER 0 A, BB SE t R EE TR ¢+ FREEE, @y LLEEN 0.5,
B ISR R 7 B 2 J& T (0, 1)

(RS H, AR A R e P e 2 1 2 e O SR B Y e AL L

4.4 HOERRRAERIEET UL B, SOlRIRA EA R E MR T T 8 DE AR, SNHEF DE R, KXNEFIMA
EDA BEALHRAEAE N TAR[92],  PNEIEEEF AP, S AT EDA, RBIBkERIZAM4 5, AT DE #Hr S MmMER S EEW
£/

(93] Bh¥EZAfFmnTr: () () () tLDt tLDfff (4-21) £(O)—3% t AREMMENAEREE, 0, 1%
5& EDA FUUFESE, EDA

PAT I BE ARG N, M2 DE S N .

ASCAEIE BB TH I R B T2 S BE AR Sl 7 vHE T, HF HARH 2 B RIBIAL, tIae ¢ AR B AR Be % B i Hb
EH, FTRAER (4-21) BBk ES H4E

TENGE . AU IR A BRI  IR A FVRIEAR BN IR FI N T terMax, K EDA EVERAT IR EU# B N
o TterMax, ¥ w (0, 1) & CNREFIELE 25

ARt EmAEE e 28

4-1 SR & FIE R AR E

4.5 ARF/NERZTHESN TIRIARET, BIRRECNSGEE AR /T RER KKK TN, 2R NEIRA R Z2R
SNETRTIR T DE SyEMBEAFHE DL S50 B R A ROR M LA AL R AR SCR I 2 R AL 7 VK& B & 2R 2 H
PR (PR T3 5K s B M/ EDA JREE, [RIRS 32 W ol MR B0 il 55 21 DL oW dd e 7 A el R A Bk
29

5 BmEAIHT

5.1 RGMHERSEIEEE RTS 24 SEBI A FHEBIRM . DR EEUEE 0,95, RN BE LD fifr. S m PR
2850MW, 71 faf U A (0, 0. 1287) FIIEAS /AR s RUR PR R s SR M BAT Z- A, FLHP i B 2 /NI, DA U
A ERSHINR 5-1 R, R EE TR K& E P IR

ARSI B 22 e i FEOB TE SR AR SR AR B AT Y R, AR s, Y EraE A Y, 110kV
2R % 1S I N2 R TK 50

Jigt, 220kV LRSS LN EETOK 80 Fion, R EGEE KA HUE N

0. 08, 2Ptk b 2 e (R X5 A F A B T- B 0. 05 5 70/MWh, #E2x 25 & B T-BUI 0.1 J3 7T,

5.2 ZHUER R BISFRETE DE Bykhh, GEEFEZENHANSE: RERT F. ZXHETF CR,

AT BB AR R BE RN . KRS M. A2 B 0.1, Fmin B 0. 1.

Fmax HX [85], Ukl IASEIRTIAR F RIHUEYEREZ FLO.1,1], CR MIHUEEREZCRLO, 1].
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7E EDA Bk, AR E LD MHUEREN 38, FFMIEE Np BUERT LA E N LD BUEMMERI AR, it Np HL
100, FHMAY Mp HL 2Np, BN 200; 30

R FER R E N 200,

B\ o MHEUEETT LR S| — 2 [MIRYSEEE, N T BRI SEGE T AR MER, BAANEUER B 5. 2. 1 rkdid ol
G BT AT o A R U Bk

5.2.1 MWL o Z2HEUEE ES| o (0,1), HHIRE o FRBUE ED 1 EDA WA RELE SO VR A 500524, fERARRT
BT 5 98 B b DA KRR B B VR A . AERTTRIAO R BY, EDA JET 4=

FhEER BT 15 SR R AT BB b 25 45 /NBEAN P48 R 25 0 s 78 i T PR B

DE FHF7E iR O A5 20 25 (8] N 3H AT S A

H_ER o] DUE H o BIEUE S A SCHT R EIERITH R RCR UL R I RA EH AT EVINER R, B LA UE 0 Holt 47 A B th
HUEHRAE, DME R AT DAFE 7 vt e H B & 25 B0 33 R % 2 i KAk

B B ERE eI E N 0.5, RER 1. £2 ME—ANXE PRI A AL,

X o M BUE S HIEC 0,054 0.1+ 0.154 0.2 XPUFENL, E5F8E—FA R BUET 3 T SO FIE AR TUOR . A4S
B) R B0 SR ARASE TR F R I IR VL AT A SR AR S SRR 5-2 P

MRS R T DA RILL I EE 1R IR 5-2 nTUUEH, o FSREUEED 1 EDA Wit ARG MR A 5k, 18
IEARIS B o HE 0 LE I A AGE B, Horb o BEBUEALT 0.1 B 0.2 ZI[AjiF, Stk gt SRR /s HLAT DLk B84 A4k
RH . K, ASCHARS T o BIERCN 0. 1.

5.2.2 M EYE B SHIMEBUERT 5. 2.1 TR0 o MERCN 0.1, FRISE LR EMIE RS, Dokt —
B HL T B HUE

"W
BERLE 53 3 TR IR

L B8R 1 TE § KSR
i, A0 ij——3CH § PRI R A
Pimax——73C8% j AUhREAEME. ¢l Ran—R 1 T j KBHMAHT, gimax—KHHL § KK
HIh 7,
2. MERME pt+l () RBEZAEM M A t+1 I SR RIEE T LR NERER, SESEPITH T PR,
3. 110kV HHZE AEN AL NEETK 50
Ji7t, 220kV HHLZEAVIE M AL ETIR 80 Jivn, HH A REAIUEN
0. 080 LUFIE2 2% R K IR A AN 8T BURT 0. 05 J570/MWh, Hhexfx 4 AN EUEET-TURT 0.1 J37C.

4. 029 ZFEAH 4y R 3568
FRALLSC ik 1) 2=
FBRARNSCERE HIEE: 3. 6%(129) Y EHIEE: 3.6%(129) BEALTN G AL . (0)
1| DA 2 A F P S P 0 2.6% (91)
ZES (S XSCER) - (HEABR LIRS bR Wi 30) — 2015-03-01 EHEHE: &
2\%%@ﬁﬁﬁﬂ@ﬁi%m%%ﬁ&ﬁﬁﬂ%&ﬁsﬁ%m% L0% (34)
M (S0 EMR) - (KIEBFRFAHE L - 2012-01-01 EHEHE: &
JRSC 2
Xt B BIHUE A 0. 14 0.2+ 0.34 0.4y 0.5 XTFHEHHL, EFxTRE—Fr A E BRI T3 T ol Sk s A R il . & A5
2 31

SRE SR AR B RR IR 15 LA B30 FR SRR R AR 53

& 5-3 M RARBAIEZ MW LT ki, BAENFEBUERELT,

X REAR TG R SRS B ) T SO T T, Herb B EUE AR T 0.1 F) 0.3

ZIER, et SR RCR B . I, ARSI AR RS T B MERCN 0. 2.

5.2.3 PiHIREA AT X S b B 0 AR Matlab ZifEdtfT, REFRRMATHSERER 5-1.

NN YK

(D) BRI R AR MRGE S G5 S AR P AT PR, B B 7 RS0 o 5 )G LR
ZREERY . IRIE Rk LB B DL RS T RE S R AR AR R R 5555 R .

(2) RJFF TSR RIS A TT 120 2 48 P N (0 S r ALXCRLLZEL 9 £ 0 MR A TR AT AL e, b 100 ek 15 1) o SR — /i
s DLHSRAE SORRIE BT I8 T3 5. R IRERBA A B 45 B PR 22 R AT R T, R 445 20 M B 7 137 5%

(3) WAREARKEUN FIEACTNE, AT EDA SAR TREF, WRKTIEAUECKME, WHAT DE TREF AR 2K
St

(5) e atAT AL TR ARG HU LA IR T %6 32

K 5-1 fefeie iR i

5.3 PUALHIRIRN TS AR H AR L i e 1 =N R g R BRI XY, B BT Ra s =50
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AR REIT Y R4 5, N\ THEaN TNy sdifh—a -+ Eirss. BT s, ks
UK SO IR & AT R R, BARGE RNk 5-4 s, SoutR & HIEREN Pareto MRERTISINE 5-2 FRyiE a4
. 33 5.7054 5.7054 5.7054 5.7054 5.7054 x 10- 8 1.4 1.6 1.8 2 x 104 2 2.5 3 3.5 4 x 105

KESHE / JiJesi G A / Jioua N / Mith

K 5-2 Bi%ERTS Pareto MREERTISWKIEE 5-4 S 5-2: =FhJ5 RAE K5 H HIC K22, S48 5. 7054%10-8

Jigt, RIS =5 BTN N-1 ik, EEE M E L R AR . fER R, AT E 1 R 3 A
PATRE], EIRPIRN T R ERFINEIL AL, (BRLHMIY B EHEEMNIAR. HAFE 1 M3 5FE 2 fEHMNTEL
HEWRNZES. MEERTH, HFFE 2 P SREGEATS 4 5,

XL HBEAET A 3 MER T, FREER, AR SR 75 KA E S 35 W s B B R R . TESE A )
AFMH, HE 2 BRAFHNEMNIRE, HERGAERAE =T EFEHMEN; HE 1 M 3 EFXNELHEZEFIERT
s R 3 AEGRA AT A &I B

ity BRI, ASCIREUTE 3 NSRS T R RN B R FARIRI R LA 5-3. EHd sk
B SR N 5 2R, 34

TR 42 AR R 7 R P B i e 2R s

K 5-3 wARMIRLRI T S0 B

5.4 RRFEARIIKEESITREY BRANTE 3 BRSGEA A Y LG, REMISENZ T RIFEIBIT AN
1.4131%104 Ji7t, HHFR 5-4 W13 07 E 0 XK R K E .

WA TR 3 AR RAEREMNTLEASTNETS S, R M —E s TR TG B, F 2314 R
. FIETHAZ 1.6108%104 35

Fi7t. R K2 6.58946%10-8 16 FRER 1. 9454%105MWh.

BARAERI R 1 52NREEE RIS BT IS 458 EfTA s E, WREFILE R 1 &l 14%, EF
KEDTH, WREGI %R 11K

6%, 1M XS AP ATE AR KT, MARE B 7% 1 = 15%. X b ar

3: TR T 24 MM REHA, BRI HELAPNTEEATREE—a U, Sk mifEsE T
TRAE I\, HFERERFFE T+ T, %A% 2 Rl 2 B AR S B A R .

AT 18 K24SR TIERREARR RN Z Y5, BRI ES R A HAAERZE, (LA DL AR AL
PR A TRIEAT . T LR SC TR IR T 22 4 S 0] 40 A 1 SRR E AR I Rtk 5 s .

5.5 HEX NN TR ST SR & A %S, BeAR X MR A DEL EDA FIVELA o FH R A AR R A 15 21 ) B k)
7 EBATX LM N R o

iR 5-56 Al LAE SO FESRIBMI TR 1 LR 7 A XL I X s AR A 5 TSR T B — SR AR R B T & -
A WASCAT R & EDA/DE BUATE AR R/ T A RIF IR, v LM — F L85 R Z M RTH

5.5 A /NGEAE B M MATLAB 4RFEkxt TEEE RTS24 Z48 N [ WU B v 9 47 Ji B R A5 28 o T St it )%
RN B SRR ORI A B S TR N S EOR BT TR T, JR R E RS BUE ;s B SRR TS I i
PERRIT7 20T DAUESERNRIBEAY ;. 2237 5 SR NG FE 7 A 0030 43 R U RE L 0 Hr - 36

(1) J5 VR IIE T 381 22 2 25 () 1) SR R AR ANH AT DR e 5 b/ o S5, 1 EL R 38 B 51 21 e R R LRI 24 ot -5
R PE 5 TR BAAR TR s 550 b ok By A AL G B0t LU A SR B8 IE BT S o otk . 37

¥ 6 mEwERYE

6.1 S5 A ETIRERN. FHAFEEZ T HEREE, SRl RKERNHTRAIRG M. (HE 558 2 XGE 1) b
WURF I 2 SEUA L TR I BE LRI S M e A, RN JG 206 TR A [ HE X AE 22 2 Ra g 12 47 7 T = AE 2 PRI, |
BEZ5 A G P R TR K i 3 SR ) P 5K

IR - PO 4 PR s ot o8 i EEL PR R B, 2 B XU R RIS s T S AN o T R 25 R I v . LRI TR fy e o7 K SR i
SRR AT A . ASCHIRF RN AN R -

(1) AR IFERS RN T, B 5 7R R I AR 284,

IR T RS R AR AT AR A B MRS R ) R CH R AR RS . S INAR . B R tE) o AR ) R I i) RN
F, DL S o B R E B2 (1520 5

I JE AT IS NTCT A TRIAE e R 1] 8 432, 6k IR E Y %o P Rk R SR s B T AT . B a AU T
Sl SCEBE TN S, BT XS R B U A R AR T A DR e R R, RIS S5 RS R R ) FE I s Ak S
X P R B84 R AR AL

(2) @I AT LR AT e R R, EFRE S (REALARSD AL 1 (AR 7 Be el B0 FIRGE (S EUBAT 7R
3D FESIMEREAL SRS SR RIS BEA LA VTR R AE T B g T 5, R R R T 2 4R AR
Kk, RUWFRHRERT ZYREERNA LSBT

(3) BN T L HAL I RIETY, HARREBONGE A S/ NFE KRS KN, AR BRI E s 240 .
INETIR T DE BVAM AT HE DL & S50 B R A ROR MR LRI AL s [ 3 A SR R 29 A B 7 2R B & 21 R i 2 H
FRACACKR Y IR TR s BG40 2 EDA JRERER M Bt i 7%, B a2 T DA B 1 17 A S salt iR & 5k

(4) BB MK MATLAB 4mfEskXt TEEE RTS24 ZR4G T B Y B 1 4 Fe X F LRI TR e - AR 1B e &5 R i . 0
B0 gt VR A S 2 TR B I S B0 B AT T e T, R AR N IS EUE ;s B SRS BRI 7 ZmT BA
UESEIGAR RS RN SVE I IE R YE s 22 395 TSRS FE A0 W AR08 40 R R X6 B4 BT B 7 26 AIE T 35k T 22 24 2% 1) ) S SR AR ANE AT DL K i
Hoy /D1 38

g, T H R I BE S 1A B T R AR 2 Ao T E BEORG BE  THT BAR R KR

15 5 W Ak S AR Gt B 06 EE 23 M R B8 AIE T4 S92 P DI bk

6.2 B
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(1) ARSCHIREFALEN XS DS At R R IFIE AT, ATh AR IR N b =% 5 314 v BRI 0] A0 2 AR AR R B8 2 A e PR 2R, 49
Wl RERIEMALZ . )T I BRSSO IR MR 2 4 (AN 2 R 5

(2) Z HhrRACEEB AR AR, BT AR R BR, 0T RBS/KSF TR, 2R N-1 A/ o XU i
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