SRR RSB SR TR

fH -

b
2
I
=

Bt 2

o X & H

Studies on Optimal Switches Control Methods for
Distribution Networks with Distributed Energy
Resources

TR T L= Y — RN ER ST
B EE SR 35 1T D e 1t Bl P e )4 T 15

(ZBE AT

S B
Yuji TAKENOBU
742 .

FelEE TR A I EmATIE A

2018 £ 11 A



BERKETIE, EEHNO —HPIEEMRO Y 2 — LB, EIRO ZFRITH
B+ 2K ClRRERLEELTCRKDbDND, EERICIZHOX MM (LT, BH
B)NFEEINLTBY, BBEBHLXORAREDL, EHIHERKBELZTED2HMERO A -
GRETLEILLT L, B X ALX —(LOBAPLIE, =T XX —ICHEE D22\
e zRkE, ©hobb, EEBEHIANKNE L I2HAMGRECHFERICKRET 2 2
ENRZEFELWVW, —F T, EE, KBLEE AT LAZITI LD ET 5 0HAERS,
ZEMEEL D DEKHBHE (EV: Electric Vehicle) 72 &, @AM = x L F—1 v —
ADRKEBEOHERERIZHEY, FFEORMEICHKBESLENHENEF T L LIk
KL, EEBRABRICBVWTHEBETETORNSEEROBAMBELLIBEN® D,
ZoXo B EHETICEWT, HAMAGHECESETE IEEREZMEAE X T, %
MEH EOHIHNEXZRBESTLI N TENE, LVl o8B x L —Y
V=2 BERT LI LENTED, BRKFMAELZ X LT —O 5L IT = %L
X =V AT LA~OBITRMHRANICELT T, ZL00BE=ZFXALF—U Y — 2D
HAZAIRRET HZENEE LW,

A ZRI LX) Y —20EEBELRR~OHEREL TXHRVEREIYE, T0O
FCEEBRBEAER/NETDOICE, AARKEBEZHEDICHE L2 IXR 6 R
W, Ik LT, EHEORERKENS A T H MM EIT KT KO, BHBASRK
ROMAEHIZIHEBE Rl LT 2D n R EVIIRD, TOED, FEMERD
PR R EE oM AT HIIMO T RICARY, RE2MHMARRKEZHATZ 2 &8
Wt L7225, kK, HEHBESAZ L 2—)RAT 47 2R EOKRMERICHESL
BIPAZR M O ik b FEDPRESN TV LN, EHEOEEBERKICL @A i T,
o, ERARMANCHEEMREZFEATERZFEIREEINL TRV, 72, BEER
K/IMbEBEBMBELT, TNETELoMBEHRHBOREALFENREEZSNLTY
LW, TNOLOFERFIEY IV REOIBMBEORLEZRNGZLELTEY, Karilxr X
BT 2B OFEICRHLT, IR 2 B CEERRZR/NDICTE D EIEMRL A
W, BEOEBICENL CHBPASRELZEF CTNIXT I VD, BEMARORMNESG
EET L EHEBELAMARUBRIIBEEN TRy, T RET, BEHAFZOKNEG
BB L CEMAREOHMB 2RI IEERRZR/NMMT 2 FIHEEFIREINT
AN AR ANS

SHc, FROREBEBRMKOMMASREHMEICNA, EVREDOFEZDOZ X LX —
V—2EHIEFT L5 LT, BEEBRBLOBRBMDIESLHB R AL —T Y — 2D HE
REOXLRLZMENMBFETEDL, HZIE, EVOXRENEFRWICITDI D EWHH
W T, BERMLOEFFICIEL T, TEERN EVOREBRBRKEZ 2 L, A
EROBAMEZEMT LI ENTERIE, EV OERTEAREZH NSIE S Z L
MTED, ZOLHE, RERAMEFTEZOOBE R =L X — U Y — 2RI
BMLTEETIVAT LA EZRIHL, ChooHBEMELIEMT L0121, =
INANF— AT L0 EBFEZBBMICEBR LEZ I 2L —va VETFANNLEL

No. 1



hH, L2 Lenn, WEFEFMxOBAFMNHOBMWEBSZFEMICEL, T oo
FEZICH L TCHMWICENARBEZITOEERK 2 KRABEEMCEET 20O
TV YT FHEFTIREINTELT, ETAZDOLDOLHFELTWVRNS T,

AL Tix, EdRoBEEZMRIET -0, PEHAE T L —) YV —20H#HRK
LREZRRKRAIREE L BT, REBHKZR/NE T 2200 8O R HKKEHICN
WL INDLREMAMABHETEOREL, EBRRLEEFEZFOZ X AL - J —
ADWAFAKEE Z AWM TR ET 2 KABFEMAREERKOET UV v 7 Tk
FRETSH, HEMIICIE, 1) BB X AXF—U Y — 20O % TH Ry EEE IR
CEHEBRBL, DBAEEBEBROEZAREAELZRKNET D, EHABEOREERKICH @M
A B PASHEOREMEORSE, 2) HAGKORHHEME BSE LI ETHE
MO ERKZ R/ ET 2w B EFIEORE, 3) KB GEM 2 EERE
DET YV VI FEDOREEZITI)., UT, BB TAMIXOMEZL KD,

IETIE, FmE Ll TARMXOERBILOCANIZTOWTEND,

2 BT, pBEBROEZAANEREORKILZBEME LT, DHAEBR K
WhEE - AEXRMFICEELZILHMAGRELZ ZRELT 2MEMRMIELRET D,
REFEE, ETTRR2A2TCOMMGREOMEGE & o BAMER O ER TS &
DR fEMEz/NSSERAL, MEhMEMo ETHEREST 52 LT, 2%
MIckEMRESD, S5, BETFERIETITELRECOMREZRE/RT D,
W RO RFEAIRREL, -0 fiEs b >BROKEMPELET D256,
ITNORTEINET LI LNTED, BHROREMREZR RIS L2 LT, REM
FXERAEMCO--T-ME2RRT 2N s, MEMEZ/NSLS KRBT D
Feols, EFEIF, BEAMNZTOMATESELIEML CERIAATERT — X T
boHrEu YT LA IR E T T 7 X7 ML ERBE (ZDDV: Zero-suppressed Binary
Decision Diagram Vector) Z Al 4+ %5, oW E R O ER AT ER & 4 H A&, B P&
REOHATOBEMBLIZMGEEAGLLEANIET, AL TEANETOMEEES
L LTZDDV TRETLHZIENTE DL, MEFETIE, BROKRHEIEL ORI
NOBBRMICBWNT, MVGELIADOH D HHEKK 2R EMSA 26T AK0HK
ThESL WO HEEL, ZDDV O WA EINEEZMA L T, EXMWICH
M BETORICOWTEAZHAEL, EERKEZMERT IRV HE LI ADMAE I
DOWTARKROELOMZEMNREHANICHAET LI &T, EITRALMERZ XD L
72 ZDDV Z #% L, ZDDV L CRh I i # i 2 TRB 3+ 5, B F2 8 <ix, 235 &
ORBEHZELOEERMOEMEMIr T VT L T, BETEIIT 1.49x10"° D
ETORBEME 17.1 BB LA ICHRE L=,

3ETIE, AR ED EREIZKICEK S X, £MoEERKE KD
ETLBMARIRE LB ZRET S FEERET DS, FHOEEE KK/
X, AR REBEOMEGEICMZ, UERKHOMAEE LR ET 2MO CTHMERMA
Tok#EbtMETH L, BMEFIETIE, MHABREOK#E(LICODNT, EEHK

No. 2



FMSICHAET A ENTE, BREZRRMAEARKOREERKICE X H2HAEEEO A

HEMICHRIET D22 O TEL2HoERICER T2, BARMICIE, o mEKIc
B 2Rk#EZHMABREOEANETWNETHLI L IE, EEBRKL K E L TH
KETHDHLEVWOIHEEZFHAT S, —BHIZ, BoBEBANORMBGHITL RO
T, BEICHKELHMABIREERERT LI ENTE D, —F5, UERRYOK#EL
oW TIiE, I RHEMICHMARZUV B2 L TCHLNIEER LB E® L
REEZEBLY, ZHICESS ORREIEIC L o T FE AT Fie i B &% K o 8RR
AT O . BMEFEBR TIX, 468 HOMARE O DEERMOEEMRIT T T V2 Xt 5
2, HEMOGZERFEH oM (365 HHE) Z28EL T, #EFIEDO AL NMEEL KRGE
L7, #MICBIT2MMAFOED EREIZZ 6B & LT, H—OFEWE Z Xt 5
BB RELERELT I RFELFROEBERAR/MMLICEE#EN LSS,
HEISNDIHBERMNKH 1,776 FE TH o =0 lzxk L T, # % F ik 22.2 KL
WICECoRELHFEEKR T L, £/, ZHWBOREHICHMARREZY Y X
LEMUBFOEM IR L T, RERMICHMBPASEREZO Y EX 52T, BN
BRI LI BEBRELEHBOREN 2.1FHMET S EEHL L,

4 ETIE, EETOIEERROER, WEBNND BN EOIB HMAOHE
15 &, %%@ﬁ% NHEBEHRO T — X I1TES W T, L& O 5] o &
W H &S E 1 O R MEZ KB L7z 1 Bl A E AT B o BB SRR %
G ﬁ%éné SEFR IHHEMOEBE DM HOHESE £ TZ 2.5 0 AL TFEMIZ
VoI 735 FRERET S, B i,%*%ﬁ®%%$ﬂf%éﬁﬁk@ﬁ
ECTEHLREBERRMT TNV EZEEEREL, BEVHARLLBETHEM ST LN D x4
B OFEFRMELHIATIABMNOEERRKET VOLED &, FAMS L H#HA
LT ENOLDOETNVHOERBEBRZRET 22 LT, 2KORE +F%%m#
L, WL, MEMROMBEEEHEHELEET 2O L L THECRICEEBR D IRN D
BORMOFRMEEZA VT, EEBERMA IS ORBERFERZIEL, EBERK & &
EH%%ﬁ%ﬂﬁdié:& XV, BETLOHIKRKGLEEL AT LORE - A&
W2 U 7o 3 E ) o BB BT 5, BMFERTIT, REH OEMLEE T %2 X R
m,m5wﬂ®ﬁf%aﬁ,%% SRBIEHRHEIB R0 TEARLE N R & B AF
Lkﬂ”bmSMmﬁﬁ@@%%%%TW%%ﬁbk MELLEEEBERKT T L
EHWT, BERKOEFFICESE, FEZRERN EVORERBKMNEZ B IS
%%ﬁﬁi%%%ﬂ#é_&f EV OB ZAAEFRENLECOREN L+ 50 % 3F
MLz, ZO/ME, THENOFEZNPHEM T EV AELZHBET 256 &L
T, RERMEBFTERRKADO EV EOHMEIHEIT, EVAEOETHLRE NI

HBERM Z B L, EVOEAKDOE G Z 20%005 60%ICHEMEE5 2 &%
Eﬂ%i)w: L7,
SETIHE, KdaXz e, BORBEICODVWTIKR D,



N o.

BEmEXE #t (I%) HIHE REEEE

K 4 e #h— Ell
(2018 4 11 A BIfF)
A Rl 4 K - BATHHHGEE R FBATHEA. WA (PEEET)
i
O Yuji Takenobu, Norihito Yasuda, Shin-ichi Minato, Yasuhiro Hayashi, “Scalable Enumeration

Proceedings

Approach for Maximizing Hosting Capacity of Distributed Generation”, International Journal
of Electrical Power & Energy Systems, vol. 105, pp. 867-876, Feb. 2019 (F&# ik &)

Yasuhiro Hayashi, Yu Fujimoto, Hideo Ishii, Yuji Takenobu, Hiroshi Kikusato, Shinya
Yoshizawa, Yoshiharu Amano, Shin-ichi Tanabe, Yohei Yamaguchi, Yoshiyuki Shimoda, Jun
Yoshinaga, Masato Watanabe, Shunsuke Sasaki, Takeshi Koike, Hans-Arno Jacobsen, Kevin
Tomsovic, “Versatile Modeling Platform for Cooperative Energy Management Systems in
Smart Cities”, Proceedings of the IEEE, vol. 106, no. 4, pp. 594-612, Apr. 2018

Yuji Takenobu, Norihito Yasuda, Shunsuke Kawano, Shin-ichi Minato, Yasuhiro Hayashi,
“Evaluation of Annual Energy Loss Reduction Based on Reconfiguration Scheduling”, IEEE
Transactions on Smart Grid, vol. 9, no. 3, pp. 1986-1996, May 2018

Takeru Inoue, Norihito Yasuda, Shunsuke Kawano, Yuji Takenobu, Shin-ichi Minato,
Yasuhiro Hayashi, “Distribution Network Verification for Secure Restoration by Enumerating
All Critical Failures”, IEEE Transactions on Smart Grid, vol. 6, no. 2, pp. 843—852, Mar. 2015

Yuji Takenobu, Satoru Akagi, Hideo Ishii, Yasuhiro Hayashi, Jens Boemer, Deepak
Ramasubramanian, Parag Mitra, Anish Gaikwad, Ben York, “Evaluation of Dynamic Voltage
Responses of Distributed Energy Resources in Distribution Systems”, Proceedings of 2018
IEEE Power & Energy Society General Meeting (PES GM), Aug. 2018

Shingo Uchiyama, Yuji Takenobu, Jun Yoshinaga, Yasuhiro Hayashi, Masato Watanabe,
Ryota Yamamoto, “Evaluation of Energy-Loss Minimum Operation Using Real
Measurements and Network Data”, Proceedings of 2017 IEEE Power and Energy Society
Innovative Smart Grid Technologies Conference (ISGT-Asia), Dec. 2017

Ryusuke Konishi, Yuji Takenobu, Masaki Takahashi, Yasuhiro Hayashi, “Optimal Allocation
of Photovoltaic Systems and Energy Storage Systems Considering Constraints of Both
Transmission and Distribution Systems”, Proceedings of 2017 IEEE Power and Energy
Society Innovative Smart Grid Technologies Conference (ISGT-NA), Apr. 2017

Yuji Takenobu, Shunsuke Kawano, Yasuhiro Hayashi, Norihito Yasuda, Shin-ichi Minato,
“Maximizing Hosting Capacity of Distributed Generation by Network Reconfiguration in
Distribution System”, Proceedings of 19th Power Systems Computation Conference (PSCC),
Jun. 2016

Yuji Takenobu, Shunsuke Kawano, Yasuhiro Hayashi, Norihito Yasuda, Shin-ichi Minato,
“Determination Method of the Configuration Optimization Minimizing Yearly Loss”,
Proceedings of 20th International Conference on Electrical Engineering (ICEE), Jun. 2014




No.2

BEmEXE #t (I%) HIHE REEEE

=]l L FEFR  FATHRHGEES | FEF - FEATHEA B (HisEaET)
R E] BIEmE R, PrREth, PYILERR, EWREE, ARAGL, IIARRK, wEEA, [PV EAR

WICHT D BRI MEE B & U EHBE R E O, TR 30 FERER
B - TR F PR, [, 20184E9 A

POILIERR, PraEes—, BISEmeR, SRR, FRZ5L, IWKRRK, L, [t ¥
PR D FERITE HICEES < RFHERCOIRRC & 2 Bl AR R ORI, ik 30 4
BRFERESN - X F MR, 5, 201849 A

PR E, Prieth ., &k, AL, IEOHEN, IWARKN, TEEACERTZ ISR
(& L7z IR R R IMEIE F O [RRHM ), PRk 30 FRERFR EE R =, i, 2018 4F
3 /]

TIAERE —, REAS, R4, BB, WO, THEZ, [HkEHEEZZE L
BEERPMEE T R X —FHHE IS < BLE R 75, Pk 30 FEBXRFEE
FERZ, f@h, 2018 43 A

EAREE, WA, RMRE, THEZ, MG, BRI, Il [ESHEE
KOG T — 2 IZ S /MR OEFE= R L F—FEH I I 2 L—T 3 v,
TR F— BRSPS FEMETRLF = AT A RF-BEEa 77 LA, T
fCH, 201841 H

WILHE S, 7TRE4G ., &K%, ML, JEUHEAN, IWARERK, |
HITEHRIZ IS < BIELR/IMEER OEMFHE), Ak 29 48
PR, FE, 201749 A

RGN & 5
CE=N VIRES Y

Yuji Takenobu, Satoru Akagi, Hantao Cui, Hideo Ishii, Kevin Tomsovic, Yasuhiro Hayashi,

[Transient Stability Analysis, Considering Reactive Power Support of Smart Inverters in
Distribution Networks |, ‘F-i{ 29 FEXFRE ] - =X —FHM RS, T8, 2017
F£9 A

POIIERR, PraEts—, &k, ML, RN, IWARRK, TREERMZHRIC
L 72 R R MEER O E =R, Tk 29 FERFREERE, &L, 2017 4
3 /]

BREE, Mt —, Sililhd, SKE, BAK, B —, R, as¥, T
HE2, FENFEN, ex RESN, A, TEMS Biral i o 7= 8 O #R i B fight & 7
IVOREEE —Z D 2 FTHERR & B8 LT TR BN & Bl AR S WO R &R, T
%29 FEERTFEEEKRE, B, 201743 H

10. PreEshi—, P, JLUBE, S0, AL, mddr—, ML, hnEy, 1

M, FEOHEN, ex KRB, /N, TEMS Si2EM o 72 8 O iz &5
IVOREEE-F D 3 JEFRENGHAT & KEEECE R OB -], ik 29 EFERFE2E K
2, B, 20173 A




No.3

BEmEXE #t (I%) HIHiE MREEEE

=]l

L FEFR  FATHRHGEES | FEF - FEATHEA B (HisEaET)

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

A%, THEZ, Mt —, BaEE, LmE, H5kE, BRI, HiZH—,
WZREL, PENFEN, 1Ex KB, /N, TEMS Bl o 72 b O i AT & 5
IVORE 2D 1 RERAREAM - TEFZENENCE S TEZOEE-], Fk
29 FERFEEERE, B, 201743 A

TraEsh ., ZWE, I, BE—, 5L, [ZDD X7 ¥ & 7=l
SO ERE R TR B b, Ak 28 SEFEARFRE ) c TR F RS,
JETLIN, 2016 £ 9 A

ZHEA, s, WERGL, BRE—, MEEER/INE BRSO FE KR, Tk 28
FEERTRET) - VX —HEM KL, dEJul, 2016459 A

INVERRST, IR, ATIERE ., ARFRGL, DARCERHEICISIT D KL TEE & E T
JECRETE O o H B ERE ], Pk 28 SFEX TR EE RS, A, 2016 43 H

Praesti—, SRS, MERGL, LME, RE—, TREUEREMICI T 5 0 BE
PR AT RE R KA B ORI, PRk 28 FEXRFEREE RS, ilie, 2016 43 A

LHE, BE—, M, &5, TEER KR/ MERBE O 2 7 —F 7 V72 i
fk, PRk 28 FEXEREERE, v, 2016 43 A

K VE, PIEERE ., IBEER, MREREL, Ok, MO, Ex KRB, N,
[Grid EMS FEOZEFRHEIZ B &3 DEE R v MU — 7 OREHEMNTE T )L O
), Pk 28 FFERFAREE KRS, iif, 2016 43 A

PIEEsE —, ZHEA, WEEI, BE—, KR, RN E EE Lo ER
DHE R P RER KRB B DR E T, k2T FERFRES] - =R VX —HM KRS, 4
HE, 201548 H

ZHEEA, PHEERE ., R, WEREL, EE—, TN 72T RIRERE R D 81581
O FEMBLCE RV —HIEIME], Rk 27 FEXRFRET) - =R F—5H
K&, 4R, 201548 A

PIEERE —, BB, MIRIL, ZHEA, BE— , [OHREEE AV 7= Ry
BRIk 2 EM O ERLR/IMETE], Tk 26 FEEXRFDE M « EIRF AN
ElEEE, B, 2014 %9 A

Praeshi ., SRS, MFRGL, LME, BE—, DREMEREIERIC X DR OBE
BRRAMETFIE], Pk 26 FERFARES) - =X —EHMRE, HEIL, 2014 4
9 J1

PIEEsE —, BRI, MFRIL, ZHEL, BE—, EROBERKR/IMERDIE
FiE), PRk 26 FEATFRAEERKES, L, 201443 A




