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The electric power from the photovoltaic power generation always fluctuates because the
amount of the electric power depends on the weather conditions. Then, this study proposed
a new maximum power point tracking algorithm to use the photovoltaic power generation
systems stably and efficiently. Further, this study also evaluated a power-controlling
algorithm for the power grid with photovoltaic power generation systems and wind turbine
power generation systems. The obtained results indicated that the heuristic algorithms
using the neural networks work well for the novel power generation systems.

BT
(AL : 1)
AR EEE o &t
A2 AR R A 3, 300, 000 990, 000 4, 290, 000

WFFEoT B« KA EI
FHAZ DR - M - FEWY - ARE T
F—U—F: VT barta—7 07, REIERBRET VLAY XL, MG HEREL

1. BRSO 5

(1) 4, “BbRBEH R E BT
BRIEEMBEA~ O A0, BRI ST 5
(LA BRE 2 EDOBLEN D, AR ESL K
BELEOBRZ ANV —EFH T RE S
AT HZE U TOMZEDRE AIZITH LTV
b, REBECIOVREENPRETE L 72 DR EH
WL, WELEENEAN~MEHET S
W20, BHOWRENEFIZDRNY F 7 LA 4

VM oM EEREEEADL L
MUIEL TS TWA., (E- T, AIEERIEY R
BNV o EES ETOER &
HIET 72012, [GFMFOEICK L THE
BRRKE 72D REMERZBHICERT
BTNIT) XRLERETHIEDEENT
W5,

(2) BIfEF CHEx ORELIEIZS LT
BHREET VI AL ThD=a—m X



A FTITAREDY 7 harBa—T 4
THEARWET LI XAOMAICE L
T, TROMNEHETEITL TS,

H18 £ : R RK I I B3~ 2 RIE DR S
H19 £ : Bk G mi 63 2 RIE DR %
H22 1 - KEGEHE B L OREFEM A 7 «
T HIVEIROBTE & FRHEEER

(3) TN ETOMERHE - ERaisnr, K
BFEClE, KRBT 5 R ihiEmuB
BT NAY XLNDREEITH. 61T, Kb
NRELRASFREE =T 4 VT 47V v K
NHERESNDENZ Y v RICR LT, HKiE
BHERET DT VT X AERE
T 5.

2. WHEOHEM

(1) KBEFES AT LIZBWT, fHx D
RREMITH L CEOREEESZBRET
BDERE T AT RLERETS. 512
HRZANLX—ZHWE=E 7Y v Rixt
LT, TORKE®EHEZ2IET D HRELT v
Y ALERETDH.

(2) HEMAM=a—F L%y NU—J %
FAWTRRZT VT ) ANE, T=—1) 7
BB Y~ v 8 WO
RICHERMZEAL, RRIC N7 v 735
ZEEPISTEDOUEEZIT). LrLInb
DOFETIE, VIHEOFRNMHOR LELIC
KELHET DL DONRNRRIELITE
RN KRR T —~ OB BIECH D
FAZAF I R AT RBERTEL,
TV X — /MU R 2 W ISR DR R &
1T972®, Fix O bRBEICx LT
IR REATZ D Z L INARETH 5.

3. WDk

(1) BEFIEOHEEDIZDICKEIEREETE
TIVOREEZIT 5. BRI, o s
DIFIE L 72 WEARR 7 KGR BT Y 22—
IVINDIER SN DHEET NV EMEET D, =
DET K LT, PERIETH DB IESR
Wy ay 20 B AEOFH TV, ERIE
ORERZHLNCT S, 61, LFLoM
BRAEWETDODICTEORELRIT).
EERICEY, FEOFNIZTT .

(2) KB EL LRSI R E, REFEM,
22— 4 VT 47Uy RIOEREINDE
7V REHEM ECHERL (X ), £33
BYAT AOREE N ELIRTET DK
BTN T XAERETD.

Electric

Battery Car

Py, Prey

Ley
Pe.t
Utility Grid Management System Load

f‘f).f

Ps, P

Solar Energy Wind Energy

Supply Supply

X1 &7y FETL

4. WFIERE

(1) KEEEREIZRT D Himah /e s B2 H
M7 XLORERETH DS Z
7B RO EAT > T2

O FAEEBROFREEZXK 2 LK 3 12Rd. X2
NOBEMERE AVS IVOBE, R KEHE
TOBRENPENI ENRHERTES. LirL,
X 3205 AVH 1V OBFE T, EFIRETO
HORRENKELS DI ENHERTES.
INHORERG, INHGERE & UK EE X R
L—RAT7OBERDZENRALMNE 72

> 7.

450 . ; . ; ;

400 | -
350 P _
300 |- |
250 | i

200 |- P .

Output Power[w]

150 |- o )

100 2 i
AV=1[V]

5 f AV=0.1[V] ======= -
0 I 1 L 1 Pmpp e
0 100 200 300 400 500 600

iteration

X 2 FEEEER A V9 2 IR

420.3 . ; .
42025 F ]
E 4202} .
o
g
£ 42015 | .
5
=
R RS .
420.05 AV=1[V] B
AV=0,1[V] -~
420 1 1 1 F.I-nppl 77777777
600 602 604 606 608 610

iteration

B4 3 FEEBENMER A VISR 2 IO B

@ Wy av By 2 AEITBEBEHEEN—
ETHDHTD, INHGERE & A % & < e
FET 52 E0REETH D, (- T, HoEdhfE
RICHEE T2 E CIHEMEEZ K& S, &
EENESR O CHEEEEZ/NSLSTHZ



& CUL AR FE DS L K I o5 S & IEfE I R
TLNRTED., FIT, HIEICREEESIE
RAENEAIRET D, BRFEOEEL LT
BB IR0 kAW TR KE A
HEBRSERL, B oBEETEMya S
IR UAEERNDZ ETHINWIEBR Z1T
D

@ EEFEVEORAMZIT 5. ETIEICE
D EIEEMERNY, BRI 1Y, B Bk
PETIL 0.1V &9 5. BPEHEIL 250ms &3
5. KREBRTIE, #1OERSITRELE
LS iEEfER 2 BRE L. &1 Tilag
{LHEFE %, 41 2 TIIHRKRE L EE 1%T &
fLEHETWS.

#® 1 FEREMT
EH1| F#2
ZLHEE | 1~10% 5%
BAZIE|  5%|1~10%

@ FK2OFRME1ICBTL2EREREZX 4 &
X517, Wayar gy 2o AL L
THRERFITEEMELS . FFIC 12 BRI ik
0. 005%LA F &7 2 L3R T 5.

-t

“NWHA,OON®O©O

0.025
0.02
0.015
0.01
0.005

Probability of change[%]

[e2]

10 12 14 16 18
Time[h]

B4 FEERGAE 1 IR D ERIEDRE

R

= NWHhOTON®O©O

0.025
0.02
0.015
0.01
0.005

Probability of change[%)]

10 12 14 16 18
Time[h]

¢ 5 FEERSM: 11281 DREBIEDORE

® FEBEM 21k o EREREZX6 EX 7
VRS, SRfE L ERBRICE o A R
1E & U CHRERIRITAENME LS, KRl 12
BEAFUTTIE 0. 005%LL T & 722 & A3 HERR
TED., INLORERNOLIERIE L g LT

BREFILEORBRIENRLS 2D 2 L0 HER
TED.

<10 —___________ — 0025
59 ]
S g | 0.02
57| R
S g | 0.015
5 5 |
2 4 l 0.01
3 3 0.005
S 2]
a1 0

8 10 12 14 16 18

Time[h]

B 6 FEERSAE 2 128 1T HUERIED-E

T 10 0.025
T 9|
S g 0.02
87|
S g | 0.015
5 g |
S } 0.01
g8
g 0.005
§ 2|
a 1 0

8

10 12 14 16 18
Time[h]

X7 EBREAE 2 12T HIREEDRE

©® KB FEED KT mGBRHEIZ D0
THERIE 2G4 U, IXHGEE & UUHORE FE
WS EE LW E WO REEZBH O L, 2
S O Z fR 3 5 72 D2 B 72 75 B i B
TESIBRIEZRE L. HEEEROR RN
5, U R 2 MER: L oINS BE A3 ) g
HT LEfER L.

(2) KBBERTL BAREHOHRSN S
EN7Y v R DIV TREOR %

> 7.

O fERETIE, B—0BHEEFRICHT S
FIEFETFEAIRR LTS, L, TE
DOKGHHEBEOFNHOEE Y D, HEFRESR
ELDRENREITE Y, DHEFRMNLS
DI EN TS, 6 DN EE O A
WCHSX, kOB FR Yy V-2 X0 B K
DM O A R T 5 Z L ARD
HITWA.

@ BHMRENF Y VU= BRET D5A,
ZTOWRNDFIEOHRICED X 9 @B s
FETONETARDZ EIFEETHD. T2
TEIXR Y VU — 27 OTGR & 3 i 48 oo
AR A7, WSEFARE R R
— 7 L COFEOFHME 21T 72

® 208D 7 — R BRERL S 7= WS IR /) %
v NI —27 L 1,000 fHl> /) — R S
7~ WS By hU— 7 DfERAEFR 2 L 3



(R, K2 L3N, Xy FNT—I BT
ALK EAT %G (070), SEEFR1 E
AL TWDLZEBNnND. E->T, Xy MY
— 7 DR L BERITROABENFET D
ZEDHERTE D,

# 2/ — 20128 DHER

B R 0.00 001 1.00
MHTR/ —F & 837 879 88l
REFIHEEATZE/ —F #| 512 482 461
WEE (%] 41.79 4516 47.67

# 3/ — 4% 1,000 [2 BT DA H
R ER 0.00 0.01 1.00
AR/ —F 436.88 438.88 439.02
RERIEHEENRE/ —F %[ 166.64 15552 65.28
WEE [%]

61.86 64.46 85.13

@ FEBRFERDPG, Ry NT—T R T X A
PWaEHT 556, BNV vy ROUGERNE
KB ENRDNoT-.

(3) KBEREBEBRETLIY XAZELT,
(B yELEya X7 2 AEEAE
DY TFEEZRELLE. L, ==
—INVFy NT—=I R EDY T harta
— T 4 VT HEOIAETITEE > TV
W, S%oRBYEE LU, =2—F %y b
U— RN DZ LIk BHEEYH A
TV, ZOTRNCxS L8R BiE & 2
BITDHTETHD.

(4) BHZYV v Rioxtd 2 fiidE /) & E
TNIY ZLIZONT=a—TF /L%y U
— 7 AW FEEZFHME L, ZOA ML
WLz, AR OENEED T, BEwElb
MEC T2 Y7 harvta—T 4 7
HE AW T R il FE oS iz 2n»Tix
2L, InoRERIT, IERIEEREZAET D
BV AT A TORBEILICENT, =a—
TNFy NI —7 7 EO &AL TFIENE R
ThHIEaRBTHEERMALTHD.

5. E7pdEIam L
(WFFEARFRAE . WFIE A M OSBRI TEH 12
ES 7Y

UEgEams) (B2 1)
1. Takayuki Kimura, Takefumi Hiraguri and
Tohru Tkeguchi, “An Effective Routing

Algorithm with Chaotic Neurodynamics for
Optimizing Communication Networks,

“American Journal of Operations
Research, Vol. 2, pp. 348-356, 2012, A&t
DOI: 10.4236/ajor. 2012. 23042

2. Takayuki Kimura, Tohru Ikeguchi and Chi
Kong Tse, “Efficient Routing Strategy
with Memory Information for Complex
Networks, “American Journal of Operations
Research, Vol. 2, pp. 73— 81, 2012, & #Hi A,
DOI: 10.4236/ajor.2012. 21008

(P& G141

1. Keisuke Kimura and Takayuki Kimura,
“Optimal Operation for Renewable Energy
Systems Using Recurrent Neural Networks, ”
BRFE, 2013.3. 11, FL BV R AL
TIH (FHER).

2. Keisuke Kimura and Takayuki Kimura,

“Neural Network Approach to A Renewable
Energy System with Complex Networks,”
International Workshop on Nonlinear
Circuits, Communications and Signal
Processing, 2013. 3. 6, Courtyard King
Kamehameha’ s Kona Beach Hotel, The Island
of Hawaii, USA,

3. Takayuki Kimura and Tohru Ikeguchi,

“Effective routing strategy by chaotic
neurodynamics for complex networks,”
International Workshop on Nonlinear
Circuits, Communications and Signal
Processing, 2013. 3. 5, Courtyard King
Kamehameha’ s Kona Beach Hotel, The Island
of Hawaii, USA.

4.Yusuke Ohtsuka and Takayuki Kimura, “A
Study of A New Two— stages MPPT Method for
The Photovoltaic System, “International
Workshop on Nonlinear Circuits
Communications and Signal Processing
2013. 3. 5, Courtyard King Kamehameha’ s Kona
Beach Hotel, The Island of Hawaii, USA.

5. KIFEMEl, Af &=, “2BMHSy o
I B AEER W KRE N SBRET LY
R LD—HE)” BEFERBEETFS IR
REFIES:, 2012.12. 17, fRHmiilEissw > >
BEEIFR).

6. Keisuke Kimura and Takayuki Kimura,
“Optimal operation by recurrent neural
networks for a renewable energy power—
grid, “International Symposium on
Advanced Intelligent Systems, 2012. 11. 21,




wMEaL R gy 2— (JLER).

7. Ryouta Nakashima, Takayuki Kimura and
Youichi Ishizuka, “A study of output
instability in the current-mode
controlled DC- DC buck- boost converter, ”
International Symposium on Nonlinear
Theory and its Applications, 2012.10. 25,
Gran Melia Victoria, Majorca, Spain.

8. Takayuki Kimura and Tohru Ikeguchi,

“Traffic Dynamics on Effective Routing
Strategy for Complex Networks,”
International Symposium on Nonlinear
Theory and its Applications,
2012. 10. 25, Gran Melia Victoria, Majorca,
Spain.

9. Takayuki Kimura and Tohru Tkeguchi, “A
Routing Strategy with Load- Balancing
Effects by Chaotic Neural Networks,” [A]
eV AT AT~ 3 v/, 2012.7.31, ¥k
WEREEESRSS ().

10. AFF 4, &AM &3, “A~— K27
v RVATAIRHTBI I L b=a—F
VX MU — 7 AW i TFEICE T
5 —B5,)7 BETEWREBEEFS IERERME
F9e4s, 2012. 7.6, FEIE S RpEES R (IR
IR

1L E BR AR &3 A% F—, “Eit
il £ 07 2B R R DC— m:/ﬂ%& ZHND
wj—;{fﬁ‘%@ *ﬁnj‘ 7 rﬁgf&@{n%zz
3H%£W%Ehm;2m2328 BTk
il (R .

12. Takayuki Kimura and Tohru Ikeguchi,
“Efficient routing strategy using
chaotic neural networks,” TIHFHRIBIESF

S - R YA =T 0 KL, 2011.9. 16,
b EE K& (AbiEE) .

13. Takayuki Kimura and Tohru Tkeguchi, “A
Chaotic Routing Strategy for Packet
Delivery in Complex Networks, ”
International Symposium on Nonlinear
Theory and its Applications, 2011. 9. 5, Kobe
Industrial Promotion Centre.

4. AF &3, I GRS, o sk, A
AZa—TF VK y T —7 & ORI

=, ErEREE s W8GR

22,2011, 7.8, I KB A — 7R T 7 (i

) .

6. WFITHER

(1) #rgef s

AFt #35E (KIMURA TAKAYUKI)
HART RS - T8 - B
ZeE®KST 80579607



