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ABSTRACT

ABSTRACT

With the continuous development of science and technology and the
increasing demand for energy, people's demand for fossil energy, such as oil,
coal and natural gas, is also increasing. This brings about a series of problems,
such as environmental pollution, the consumption of fossil energy, and so on.
Therefore, the research and development of new and clean alternative energy
sources is of great significance. With the rapid increase of the installed capacity
of wind power and photovoltaic power generation, the access of new energy
makes the problem of multiple power grid connection faced with severe
challenges. For the problem of multiple power grid connection, the particle
swarm algorithm solution has strong optimization and convergence, so it has
received wide attention.

To overcome the uncertainty of initializing the population in the PSO, in
this paper an improved PSO algorithm is proposed. Initialize the population with
the chaotic map Logistic map. Using the ergodicity and non-repeatability of
chaos, the initial solution generated by the PSO is closer to the global optimal
solution, and then the solution speed of the PSO is improved. The inertial weight
of the particle swarm algorithm is an important parameter, which can adjust the
global and local optimization ability of the algorithm. The inertial weight of the
particle swarm algorithm is automatically adaptive, and the inertial weight of the
algorithm is large, so that the inertial weight is gradually reduced to adapt to the
ability of local search. The test function is used for comparison experiments.
The experimental results show that the improved algorithm is closer to the
minimum value and the convergence is better than other comparison algorithms,
so it is proved that the improved strategy can significantly improve the
optimization ability of the particle swarm algorithm.

In order to solve the problem that PSO can easily fall into local optimum in
the late stage of calculation, a mixed PSO is proposed on the basis of the above

algorithm. On the basis of the original search mechanism of the particle swarm



CSCHE LR SR S AR 2 AR I 0 82

algorithm, the mixed differential evolution algorithm uses the search mechanism
of the particle swarm or the differential evolution algorithm through a certain
probability. The particle swarm algorithm can effectively maintain the
population diversity of the particle swarm algorithm. The introduction of a
Gaussian disturbance mechanism into the PSO algorithm ensures that the mixed
PSO increases the possibility of a global search under the premise of effective
local search. Finally the mixed particle swarm algorithm under the same
iteration number of comparison experiment, mixed particle swarm algorithm in
the experiment can be minimum in multiple test function, in the target value
iteration figure can be concluded that the convergence of mixed particle swarm
algorithm is significantly improved, better than other improved particle swarm
algorithm, confirmed that the mixed particle swarm algorithm has a stronger
optimal search and search ability.

In view of the optimization of multi-power grid, this paper establishes the
optimization output model of multi-power grid based on fire scenery. And under
the condition of multiple objectives and multiple constraints, a reasonable
demand side load is set. On the premise of maximizing the use of wind and solar
energy, the output of thermal power units is optimized, so that the output can
meet the load demand under the minimum fluctuation of the power grid. And
compare experiments with other improved particle swarm algorithms at the
same setting. By applying the hybrid PMS to the multi-power grid optimization
problem, the simulation results show that the improved hybrid PMS algorithm is
50% less than the comparison algorithm. It can be concluded that under the
premise of effectively controlling the environmental pollution, the hybrid
particle swarm algorithm can effectively reduce the interactive power of the
multiple power grid connection model and the power grid, and save nearly half
of the power generation cost.

In summary, this paper proposes a mixed particle swarm algorithm and
demonstrates its superior optimization ability through comparative experiments.
The hybrid particle swarm algorithm is applied to the multi-power

grid-connected power generation model to obtain the better solution results. It
[\
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effectively reduces the interaction volatility between the multi-power
grid-connected model and the power grid, reduces the power generation cost by
nearly half, ensures the wvolatility and economy of the multi-power
grid-connected power generation model, and has considerable optimization

effect.

key words:Particle swarm optimization algorithm; Multi-power grid-connection;

Differential evolution algorithm; Chaotic mapping; Gaussian perturbation;



BB 2 T e 1
11 BRI FERT S LT Y e 1

1.2 BRI AMIEFEIIIR <o 2
121 BEFREBEIEITTEIIIR oo 2

1.2.2 2 B PE TR AR T BAF TEIIIR v e 4

1.3 A ST E T TAEPIZE oo 5
FIE BT RSB BRI FBEREIE e, 7
2.1 FE AR T REBEIE oot 7
2.2 F T IRIEMLETHIUEIETITE oo 9
221 TRTEBETVR oo 9

2.2.2 VRIEHIERTTUEALTITE oo 10

2.3 FHIERAAIERUEE 00 oo 11
2.4 PR T REBIIE oo 12
2.5 SEIIOAIE oottt bttt 13
2.5.1 VR IREFHT AR AL I IEIOAE ..o, 14

2.5.2 EHE R PERBUELIGAE ooveoeeeeeeeeeeeeeeee e 16

2.5.3 TP HESEIGAE T L AIHT oo 17

2.6 AT IINGE oo et 25
B EAE DRI F BB RIET oo 27
S R A =g i SRt IF VA o 5 = A OO ROOON 27
3.2 G A R TR A RL T RETIE oo 28

R I e VA == R 1 OO 28
3.4 ST EESEIREE T LI HT oo 30
34 BB ELI oo 31

B U 0TI oo 34

3.5 AR EE NG oo 39
FINE BN TFREEAEZRBIEFMAIBI oo 41
4.1 R TEATIENZ oo 41

Vil



CSCHE LR SR S AR 2 AR I 0 82

B11 RITIEEBEIR oo, 41

A.1.2 FEARFZHMEIR oo 41

813 KITIFHEBEIR .o, 42

4.2 ZHJFFFIIRETL I NT oo 43
B2.1 HFRERZ oot 43

B.2.2 LYTRZEME e, 44

B3 FETRUIRIFE oot 46
B30 TZIGEAETL e, 48

B.3.2 T LI oo, 53

B IRTEIINGE oot 54
BRI BEESRRIEE oo 55
S L B ettt naes 55

5.2 FEEH oottt 55

B T ST B oottt 57
B T et 61

Vil



B
F-E & it
1 1RERMRERREX

ARk, BRUREEER. PRI QLSRR H R . Bk, R RETREIR AR U N E
A A REVRAMN RE 2 A M AR B, IERE A TF R K FEBIEAIE, S 9mIA REE RS
PR BHET, KOKRHEER J6RAK RS RS N o) 72 3T Re K FA
Ro SR, HREHFREWE TG, KX MRS G ™ E R, L2 FECEMEHB, N
TR BORTHAR AT L Xl 75 22080/ v X I B AT IE HH 0 R ORATE B Y 2 2 AR e 3 4T

Wi F R AL S (Particle Swarm Optimization,PSO) & —FiiL i+ A BT EW
TAEFEB L i 8, PR IS ek, T R3] 1) 2 BB .« B PSO #
VRTINS, T IS SR 18 DA SR RS A K S O BObR T ) BR L, 7% PSO B
VA DS03E 32 B2 ORL 1R AR AR | b 1K) A S SR DA S B A S5 T TR AT T
Sk . BT PSO FIEARET MG B, M SSECRKR L BAs i@, HA R
W, T T R R S e i UK 2 BT AL . BT PSO B B B Y
FREST, WSOEFERFE . PR, PSO SR iz i FH 21 &N 45 Hh R SR i &2 2%
HOky R EA T

Z WIE IO R D FR R — M RGN Ty EHE &) Bkl FF R AL
A, I BEETE 8B W 2% KA DA TG DR SRR O I A R R 3R, BTk BI7E R LA 2
[ HEAT OB & B0 A, BRI P AT RIRSE . 2. e K] . Ry
RG22 RO e) @ T 5T T B R A g T . ML S DA S AR
IR o R LY S OCTE H M B A B IE RE AR AR, ASREDRBE X K HLE RIS R N, I
HRTH0 TA1 R ARSI, . RSB TIR . EAT O N T, 5 R0t S g
ANBEARII B R R BB TEI RR  BBh PESERFAE, AT 2 21 R Seia 47 Hh i1 Be kAl B A%
TOFAR G SE B H AT B L ) 22 e Ra g ia AT, WISk R = FLRE S S AT L IS AT I 2 F
PEo R KFHBERH D HABCRIEENE, HEAESRIAME R, BIRMERE.

AW FE SRR, Rl S B A Rtk . RIRFERGE (1) KL, S
RSN R LI B R AT RE /N (2) 188 SRR (3) $ il P55 4 fv] @ Hr $2
L R 22 HLE T AL H Y, SR R BN B AT R A . PTRAEE
U M AR R RS T8 Y tH FH FRL AR Aer, DLIA BB IME TR B 188 S AR LR B TS B H
(1), ORIUE HL I 22 R E 384T




CSCHE LR SR S AR 2 AR I 0 82

1.2 EAIMARITR
1. 2.1 REF B BEUEM IR
PSO %% - Kennedy il Russell Eberhart £ A f&H, X2 —fE+ N T A

w, BTG RN EE. BTTRIE R R, TR EN D, U2 R A
H5MNH. BT PSO FiEfEEAWIHR SRS, (SRS R shgzte, HRA MR
MZHORBGEN, RN RERE. B, EEwRNZFR =240, PHaaimn
H AT 7 REM SO, Pra MSudEE G A R RE TR B S8 o K
EU IR N Gl s 2R R SRR RIS I et

(D) KeFH LS HOR % . Coello S2 NIHRI 158 — Mokl FRELAC T k. 1E PSO
FHFINT Pareto 135 1) AR o AL 3 A RORE 172 35 A AR B AT DA S []
A AR AL, [FI AT LIS 25 2 kLT, AT B SR i 0 ey AR A X R
BK o Shi SRR — Mg B ER R 3 gk, A7 VR AR B AR 98/ N5 R 1R T
ML, NI RRIG 38 7 RCFIFLERE . B2 T3X— A1, Chatterjee 25 NP —FhFE T-15
PERCE SR W ARG R R ARG TV, AIA ROt R T R 7 0], femis B AR
Ratnaweera 55 5| N | AR AR 5 2] BRI 7 DA SAB PEACEE , DAEEAE Jaj B & i 5 4 R R R 2 1)
WA B AF AT Ren S8 NAEXL T RIS EWILA G AR T, AR A S 8 i) 5140
TSR, RYEFFMEFI Z VD). Chen It 5] NIERTZZF IR - IR SR BRHE PR A 25
Jiik, e TREARE SRR A, SCER[71P AR H 1 — R a2 A A SR s PR E 1Y
Titde BARKYL, w2 ek B ANFE R B0 20, R I AUE AR AR R
B AR o SCHR[8] KL 1 BV (00 52 B T R B 2 ) R AR MR A AR AT T s .
WL R 0 B2 ST R BN B L B RIS Hod Ak, (I B Btk AT Ak R
PIAN S S R E & A, A AR R B BOERAT SR o R AU 5 4R FH B LBCE Bk 2
AATENE . BEA RS NSNS 7RI R824 28 T iR S
EW

(2) KL HEEEAUS L PN o . PSO FIERIE 25 1 EARM T PSO H &RL1-1A] ()
AL . FERXFEIL T, T REMSUISRIA S AN, AR I8 R 7 At kA AR
o N T #E PSO BILHITHEMERE, 1R 2 3 HAE SR Sd AU da b . SCER9]H
X PSO HAEZE G AN JR i /N N2 5y Bl Sl Il /L, $R H —Fhd T PSO VAR &
AR T RESE, JRR I T AR E B sh A i BI04 ey 4 $h 45 ) 78 2 U6 ek 2
FAE) A @, Zhang S5 T — M T256 5 2T PSO BAN, X R EVE AT DAY KA



B i
R SR, ARUEG T PSO BE R AN IR . STHR[ 1117 ) F B 3& . ok 28 i) 43
okL 7 HCR, I TR ES AR, SEIE TR PSO RUAIRIN S MR . N T
fif i PSO BE I SMEZE . 25 G BN R ARAE 56 [l J,  SCHR[ 12] oK Aot 7 2 ) SRS RN
BRI A, R A S SRS K & SN AL S PSO BR324 vh 1) i B R T kA
A, HEMIINTE 2 MR, B N R STHERI13]H BT XS BRI A6 A BEAL IR 17 23,
K 52 8 KA TEAR MBI T BRI A R B n S5 4, 156 N SR 3 A Ak (AR 7 SR L
AR AR, (AN A RIE ST, AR

(3) ZFHEES PSO BIERG. HTAFEMEK, ARFEESERSE, Fi,
MATESRTTIRHAE R, $EA F W RS B — AN AR, 158N 505 BRI AH B AN
7, HHGE AR ST RS, IR IE A R . IXRERT LR AR PSO B2
H E HREG . Higashi 28 NN AL FVE ARSI N3 PSO 5k, @G miiiishH 15
RLFHERE, JRE G HAR MR 568 BN, JAFN T A st 52 ok 5k
IR GE e B 22 S ISIAR T H $ HH — P B & S T P AR e vk, 2 T R M) )
JEAEE T P A S SRS, R ] 2 S SR BRI AT S R SR AR, ARSI RE AR,
ST ) A ST SR SR AR, BRI R A A s R S AT R R T, SRS IRER AR A
SRR TR SV (0 SR ARKS P AT S0 B o Alaaeldinl MR HY 7 RE T BESLE 5 AR AL Bk
&AL Liu 8 NUTHRH T — PR & 8IE, BRI RIE 5B S &
PEFF T BIEFOERE . S NUSIHE L T 2 ok 7 BE A RN T BB K A . £
RAREE NIOUE R 42 18 — e R AR B B A5 EgEAT 5E 0, A4 i 1 R332 1)t e 4
FNRLH . Shi FPOMOR B FE 58K IR Z5 &, X 2RI RIS S AT 1 F
i, FEHEERRS I R AR R . Tam 55 NP L B . SR S R TR
PHRRE, R T BNERIE R 5ITRAE . AngelinePTRPA/E R T REEE TSI T HARA
HR) AR, CEORIF AR AR BT, K e UM A S RL 7 1 7 B A B HEAT B 4t
EHAAEG R RRAIERE, JHEHREEFRE R, 2012 45, JHE RSN
P T —METE R TR IR A R R, DARE EIEIRE T . 2015 4F, RIKE
NG IR TR 73 PR AR T8, TR AR AR A S ms , 1SS T REE
PR T2 - LAE, DIntRUSSIGHER RS, At inp 1 kSR s i o

BEIRE WA PSO FUEHEAT 1 2 M, H2, HT PSO & —Fisfb ik,
ERAER R TR, THE H S e N, R, aifrinti PSO 5
WSS IR — AME A I ) 1)




CSCHE LR SR S AR 2 AR I 0 82

1.2.2 ZEIRFH ML B IR

N T PRAE N % 2R8I AT, 2 BRI AL ) G 2 AR JLAN 5 T BEAT B 7T -
(1) PREHEMEBERE; (2) RIEEMAIHHHERD: (3 RIELIHMEERERD.
FESCHR[25]H, AR s i IS AGE VEREAT AR A A v, R S R AR E RN 1 o,
SEH TR/ TR, SRR RS RARE N, BRI RR K. SCHR[26] 32 EEx K
HL KRG TR FEIT 7 WE5T, AESCH, BUKH) s SR AR, T5 U HRCRE
AR B et e KON B bR, &R ARG N2 B s . 2547
EAERPEAR ARG, WA ULl FURSER.: (1) KHENLHIEAT K
ARERARET; (2) BHEAFEMERDN, s 7 AR B REIR A A S, (3)
LA B s v A B i i) (4D A5 AU B AR BEE WA EETS Qe NB0; - (5) K%
DUAC I F AR BEE AL T 3 TR SR T K 3% F B /NG (6) ANHE iR 24 H A A
ZEEF R Z HRRB2 . SCRR33TH AR Y 1 Tl KKK 2 FL IR B AN ) e A8 H 77 SRS
B WL DR A 77, AR JE A K & RERT-0, EF RS H BAR R ik & BE
ARG HR AN it SCHR[34THERA T 7 XL SERA I 2= BAME, ERT T
KL SR L RAIESE . RRE RF Rl R, AT sSEELXOG R E BE TR A ROFI,
HATIE MR ZIRAWT T FESCHR[35]H, FE AT K AL A &, SRAT T — bt
RO RS, XA SRE BRI IS RE 77, wT DM 45 RS BBl (HEERE
DB N RS A s FESCHR[36]7H, R TR BE SR XK i #EAT LA 77, R,
XTI REH, I K2 B RN BEx KRG . £3CHR37]H, K2 H
PR REEE N FOT AR 2 A AR AL, (BN T2 AR, Eka
WO HE— D RIS . SCER[38 A AT R IR IR A PHIR 1203, (HRHG (1) FoniEEe
PRFINAFETEE; (20 A M S S 2 mE R 3, (3D KHERERKH
PR (EARREHLANCH . a3 AEHUN ] BRI RRFEE N s SCHR[39TR LI A k1 X
BN (D Boohthi by TIRAW, RIREASHICHENS 075 1 G i 5 oA B ) A
REAIPTRRE; (20 ACHMIATA B Z [ (P4l (3) oo TR IR, ARAE o0
ARGk, BT DR TR A A0 AR BT RR s (4) A PERR . FER R,
Gt 73 BC IR EAE S5 w2 i DR B X 1) 2 g ie AT, BRI IR R Ig T, (5)
JR A E SRR AT R R . 1R SC[40]3E 1 2 AR I S FRRE AL P i SR . Tl H T IR 1 3R
WL A g AR T AR LR TR SR . AN R SR A B g o R A R . 2 IR S e B
[ PR i[RI A FH SR S L E FERCR, FFAR IR 13— DB M5 170 SCRR[4 174 70 A7
IR ARAVEREAT 1RGN oA, 3 X [ PN A S BE B R J RN AU U 9 A o

4




B i
M, oA THEA AR HRIEE NGO, DR R XCRIE R G R, T 7 2 iR
HMEAGH BRI AT M . SCRR[42)6 25 7 M BRI BRIEIE N B D 58, HE TR T H vl Ek
PEREVRH NIRRT IBUIR,  FERIR T AR AR LA [ v RV 3 AR R R &
W SC[A3 Y0 T L I 28 BT REVR 43 N AT SR I SEIAEEAT 17 20 i, 13 TN T KRR S
A L o

EEXP ) EMRIAOUC L E T i . FESCHR[441, 1R T MRS HIE B A E .
TR B R 20 AT Je AR FRR A 2 AN R M 2 IR I N R AR BT &, HER AT
Tt TESCRR[4STH, R R RSHDUE K R £ BEYR ) R AT T ek, ARk
fili b, BB IFEIE N — A BAR ek, Mg 7 — AR A, Tl i E S, AU
IXFREELE SRR 2 REIR I 8 2 Ak b n je, B R4 R SREe 1. SCEk[461%0 1F
JATREVE BE 0 o AT R IR AR AL B B AT TR AL, R TR Z AR RO, I S o
FRTSORE EIEAR S B R AEAT SR AR o SCHR[471% 25 FLIE - X 1D R DX o ) RE AT AR Rl i) 8 e
FETWIFT, BT ALEE, KB IRFE . AT U RIS S A5 22 H AR ) R A A B
H bs i), A ol A R T R AR . RIS R BN, SESBERERMEL, X
T SR AR W ST FE AN AR T T TARR I3 . AESTHR[48]H,  F FH SR 12 4 7
W, KRR R T T I, RIS b, SRR R T R B AR AR A SRR TR E
BEARAATTIE, LA ARl E A 54 R 2 B st FEILA

fERE R . SRR SEHT BRI I PE R, B 9T 2 B IS IR IR A H 7046 )T A BRI 472
A, PR RGIERZE, $em RGBT . WA R T4 & v 0t 2 A 2 R 1 4 40
BB T, G AR vl N2y 221G DR 45 ) /. 42 s BRVRLAE R e R B g, T LIS N e ) R Gk
BRI A, (RIS B ) R G ATIEAT « BT LARIE 72 22 R IR AR AL 1 776 1R S AR IS R S
13 ANFENTIEAR

ARURAR - EEAF T PSO BIE 1) B0k LA R AE 2 B R IF LA H 08 IR, 183
) Y AR T U R

W—m N, BIR T PSO FIEMIK DI, PSO SHikZ AN J7 H I st 7 ik 5
%o DLAZ BIETEARAL 0 77 TR AU TS S A 3L, R A ST AT 58 N A T
&

S B AR UGG AT I B SR TSRS . DU AR Logistic BG4
GRAFPIE: H4 Logistic VRVEBLGT 5] N3 PSO Sykrh o o HL BEALME Rl 1 38 T T 18 &
IRe /. IRHIES B A E T, BRETET R ) X3 — VPR o SREUBH R E 5 o

5




PLEAB AR SRR TS, AW RSB —FEHNE.
BERRERAERE, BiH: https://d. book118. com/98705316512
0006134



https://d.book118.com/987053165120006134
https://d.book118.com/987053165120006134

