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WFZER RO EE (330) : Most of renewable energy system uses DC/AC inverter to connect
power system. In order to evaluate the influence of inverter for renewable energy
resources to power system, we proposed a security assessment method which is one of means
of stability assessment using energy function. The advantage of the energy function is
that its calculation speed is faster than the simulation methods which are used similarly
for a stability analysis. Load model of LED lighting equipments and consumermers network
models are also proposed for the security assessment.

AT IR TERR
(AL« 1Y)
[ERPSES [l E 2 N

2010 4FHE 1, 400, 000 420, 000 1, 820, 000
2011 4F 500, 000 150, 000 650, 000
2012 4FHE 600, 000 180, 000 780, 000

R

R
&t 2, 500, 000 750, 000 3, 250, 000

WA T
FHF 5yRE - MH  MRETLF - ALY - )
XU K AR L

]
i
R

W - BN

i

1. WFIERAR S D1 5

(1) DECERO KREE AN ETIZOh, B
M (BFEHE A HERF T D 2 L BRERICHEART
Lo TETHBY, BENRMOEBHEED
P L & E DOXREMENL T H 2 & IXHER
OHETH D,

(2) EAERDOZ ITA »N—F|ZXD

BARMLEERSNTEY, NUZ UEEERT
X508, —ICEFHIEAEER & LT
BL TRy, EEOMBLESIAD DN
LWy, Elo, AEEORBTORAGEL <,
TRNF =TT AER OV TEEE
G 24T > 7o Bl 720,




2. WFFEOHBY

HATZX VX —%2FH L omERD %
LAV NR—=ZIZEVENRKEFE RSN
TWb, ZNHDA U NR—F L HEENE
HFRMOEEEICL 26Tk 4 R A2
T AH70, A U NRN—ZEBFROT R ILF—
BT e, SEERNE SN D RS
RMOAMET L a st L, =3/ ¥ —BK
BT NRBE W R EEREIC X D00
ALTERE « BIELEL I & OB RFEDOEH
BE ST 5 FEE T 5,

3. Wik
ARWFZEIZEBWTE Y A ZFREIILL T D
WY ThHD,

(1) A > "—2ERIL, BERE LRI
(B S, FOHIENIER DM D\ ik
PR Z S EDZ ETITo TS, 1V
N—2ERIL, EEEHEEZIT-TEY,
A U NR—=FEROELMHE AT LR EE
IR TR, (BEERHmIT TV W, 22
TA N —HERMB, BHRFEOEFEIC
LT O TRELRFTT 10, A =X
BIRO T XN X —BHET VERFIL, =
FINF—EEETNVEBIC L DEHEE Y
P 5 FiEEMSET 5,

(2) AR NETrA o N—Z AR T
& % LED IR ER N KR EICE A SN2 5560
LG 5720, JIERR AT, LED
M OAWET VEERT D,

B) MEFOAMET VEIAT — & LB
T T —F AR T BT, fEHRE
XX URABEBEBRBICE NGRS AT L%
ML, TRHEZOAMFELZ B - AT L.
TWHZAMTT VOLERL « FHEE1T 5,

4. WFFeR R
(1) A R_R—=FEROT X NLX—EKET
NVFRBUT X DA HEE AL

X1 X3

A
V1481 (_L) \eya| \VK LI%gnite bus

. 0.0126+j0.378 [pu] .
P1 |i0-15[pu]} p3 J0.05 [pu]
g
0.0126+j0.378 [pu]

& Gl [

P4
Pload
-—
usaes | [2]

X1 KEBEREL2ELETVRE

X 1 ORI EEHA LTz —HEBEIRK R
MR A AR 2 e ko1 — B
BAEIZ X - TR 21T 9 2 & 2 ket

P4
Pros [ Land ||
P

L. dHliZ1T > 7=,

B EEH L, =3 —BH 0 EX
{bZ2ETITH, TOBE, FEHK L Kt E
DONiFEZEE —TE EARET D MAHZE TR, —8301T
VT 7 X AX OFETHRE D720, IR RE
PR ONARA ZHEEL LT, 5,080 ETH
. B,OMMEDIRE D, Lo T, MR
EIEIC—ELLTEZLND,

W2, BRI Pe RS T 52 &
T, K1oEHRKREEICZ< bz A
TRNAFXF—OEGRERT =L X— 5%
ROBH,

AEIORFHZBWTERIT, M2 X5z
X3 T 1 [BIFR O HA& FE B AN LB LD 10%0D &
CATRAELEGEERET D,

X3

Vidi V2Ld2 { k \ ‘ﬁnéli)i'toebus

[E1 Iy
P
Pre —Vg=0 [pu]

X31’ =X31+X38

uzarad 2]
X2 HlhOE TR

EHEE IO E 2 J O D12, = RLF
— B A | FlAT, P, FER IS T T
WK Tz, FilF o 3L —B 0
HIZ &> THRUNCEH Lz X —B%%
ZEETDHZ LT, FHHOHMBNZONTS
KV FREDD IR ATRE & IR o T,

NFRERAT IZ, WS —E DRI (0, §) D
SIFHE#LE (phase plane trajectory) Z i .
B PR BRZSRE R (BLF CCT) % B H 3~ 2 fhir
FETH D, AR Z K 3 1R T,

SR AL AT OB

H T OB

Fl R LR O LIERS

3 (LAHTEHELER



5 3 OALAH BRI, SO A= T, Sl
FHREZ DO 3 ODRFIRIEE R T, Tl
AHT O ZEE A5 PO 2 s & LT, F
DAL & B IZEMERIX, PO-Q—R &1 9
LT EF P OB > TR T 5, ZE
BEHIE & UCiE, PR L 02 e (R bR
L OVAEICTHIITEE, IMINZHIIIAREE
EWHIENTREL 72 5,

SEERICHWLN TS A v X —H
VRO R Z 3 Hra i 4= 2 fifd >y — v & B
RMOLEEEZHATHIab—va v
VT Ny T BB DET, BT UL, fif
Hr. FHlZ1T 9,

FHEIC L, BRFEEOESRRKET L [—
IR RMET V] & ZOFT NER—
ANHERR LTe TPV % & e — B IERR KRR R
Wl oL TAfTE PV 25T MR KRR
¥ DF 3 ODORMET NE MW,

CCT MEHIFEL UL, BRI REN
WMAZHANTRET S,

3ODFREET VA HWT, PV BRI 5
BB RNV ED 2 82— BT
LR F—BEL VEY I 2 Lb—2 g
2D CCT ZRO7-DTHREREE1IZE LD
Do FERED, Ialb—i g RLF
—BIEEZ T D L HREDERE TE B,
F7o, THERRKZEHELD ., PVEEA LS
A JRH 72 L) DIFH, CCT L 7o T B,
ZAUE, PVOEAIZL ST ALENPALTZD,
LU Z 3 B O BB T Pm 30 L 7=
D EFEEICR Y CCT NEL RoTmtEZS
N5, fRIVFIEZE LD EfREH 0 D5,
CCT MEL > TW05D, ZTHH Y EREITRL
7B CRRFI L= 3, AN 72 <720 CCT
PIERDFEF L 72 o T2,

F1 R SBRERR R R AR ARG R

AC 100V
~

TIal—vaiTkBd TRVEF—BBRRCL D
BRSO o
T W [V [ | | Y
IR ympion | v | YR o | wsmver
PV/rL| o4 0157
W U 0007 0151 07 0210
g5 0 015 0151 0158 0221

Lk, Q@B OMAEZ —EIZT D L,
@i, FFHCh, R T oL B
AT, ENERUSHAAE S 2R 5 2 &
CX V. K OIEE D XGRS FTHE
mole, ZOMREN—ZIZ, ZORMICA
STWHLAMDET VORKE L&D, LV,
A OSBRI &2 F 5 L7,

(2) LED FREAOARTE T L DIERK

A U RN—HARTH D LED AR S K&
HMASNTGEORELTMT 5720, HIE
fER AR, LED BB AT T LV EERT
Do

LED FEBABEZHIE, BREEE - H =L ¥ —
RIEDBLE NS, TR0 ABGEER - S0EIT R
HNLDOT 7 ERED LTV 5, LED BB
WX, B, @A, O EGE, KTH
BT, MR EORFNRH Y . EIRMIC
BLTH, KEICEAINDZENRTHREIN
TW5,

—7J5. LED BRI RY—= L 7 o
=7 AREEEDRNR SN TN D721, EaRk
WL DEEELREORELE KT L, B
BRI T S5 /6N D D,

T, BEM O LED BUMERICER L,
T 1B RNT K IFE T LED FREAE B8 0D 52285 2 A
T 5

TP, RMICEE DO S4E0 LED BEER % B
L. EE - BRSOk E . Al CBE
F1 P, HENES Q) OEE R M OVE
KetE DM E Z24T > 72, F7=. LED FREAHEZE N
KEICHEASNIZGAEORER LI L 78>
TL A7, HIER KA HIZ, LED MBI
BT @A ET VEER L, FHMEiZ1T> 7,
M4z, fEERLT7-Y S al—ya BTV
R,

LED lump

_____mg________%_1

1
1

1

1

1

1

i 1

” —C 100uF N1
1

1

1

1

1

1

|

[X| 4 LED FRBARESER OfifMTET L

PEHEEIRIZ 4 #1> LED SBERZ 56 L. 1
TNOEFIRE L BIERECK T HELE - B
PRRFEEWIE Lz, WERE L D EitohL
TN EEDAANZ LA TN D Z & D3k
WTE, &5|T, LED A O S TT
WEERR L, ¥ ab—a U E{To =GR,
HEMEFICEWEEE 2D, BELIZET L
&, RIS KIES LED MR BAHE 25 0D 388 % ST
THEDIZANTHDES 2D,

(3) BEHEZRHDARET LOIERL
BEFZOAMET VT — X L HiG
7 7 a—F b lERT 5720, BHEREX
¥ U ORABERBICENER S AT L e
L, FEFZOAMFEZER - T L, 5
BZAMET VOERK - FEl %217 - 72,

4 5 IZEFERFF v o 7S ABLE R DORERL
A7, LR S B % — S L C
WhH SRS B, % E LB A

B L TOVD/INBELE R 7 — S —1~T,



M

CT
(150/5)

e It e

BLOIhbo7 4 —&— L5 S
TV 2% 6%L == > 7 > 100kVar X 3
BTSN TS, 22Xy NU—21F
%E(j#‘ﬁ}f{ NCT (Network Computing Terminal) %
BT 5, NCT IXFEIE - B OB 2 51
'C% HEEETH Y . GPS(Global Positioning
System) Z W2 REZI RIHIFHHIZS AIRECTh D,

pRVES
BANIA
6.6kV 1[2]3 e

PT NCT cps

(6600/110) C
WS CT £

(500/5)

CT
(100/5)

r
ll
6%LA+f

pUREE RS /+}“
100kVar x 3

IR EE A
T == 1~T

5 Hy L NARM

NCT OFHAIT — & Z W CHEEFAMTT
WERAERRT D, &7 4 — & — OB & Bl
AFERRATT & 2172 LT, T ORESCRMEZ K
b, BT NVOMRERERD D LD FHIET
“%%ﬁﬁ%?w®¢%%ﬁoféto

EIWERIEONBEEZREFTT D702, 1%
ﬁb%“g%ﬁﬁ%Tw IR ETE
DIENTET VAL, EMED %@E
ﬁ%ﬁokoH6K%ﬁ%E AR
W R T IV EIRT,

6 v LS AR I AR E 7L

PA b, A =2 BIRES) R OEHEE
Wb T TR A R B REtT 5720, A4 v
N—HBFOT R VX —BEET N EER
L. NCAHE#UEE 2 V2= kv — %@&
Ko TREEEFM ATV, B ER K &

AFFOEHMEFMICED TH D 2 & &R
THZLEMTETZ, BbET, £ 13—44
faf Cd» % LED FREAMER DA TET L & FFHE
DEMET WMZONT, BHRFEF ¥ /IR
B BE SRt & BN AERK - R 24TV, Bl R G
0)'&1%@[\ nq:'ﬁﬂi@j‘ i’%ﬁ”éﬁ\&’)ﬁ:o

AWFFEIC L REICA =R B L
Tﬁbﬂé ﬁ%ﬁ® CEWAE S AN
BEOEEEFMmEZ e b S FEE LT
%ﬁ#é:tmib\%ﬁ%ﬁkiékﬁm
ERME A2 A5 L, BAREICKRE <HlR
T 5,

5. FreREIRLE
(WFgeARFEE . W03 R OB EE 1
X TR

GEsEams) B 11h)

(D Hironori Kashihara, Hisao Taoka, Junya
Matsuki, Shoji Kawasaki, Kousuke
Matsuura, Toshihisa Funabashi,

“Building Mathematical Model of Campus
through Measurement Data” , Journal of
International Council on Electrical
Engineering, A, Vol.2,No.2
pp. 131-138, Apr. 2012.

(Fa%R) Gr1sfh)

(D Mansaku Kobayashi, Ryota Niwa, Kazuaki
Yoshimura, Hisao Taoka, Shoji Kawasaki,
Junya Matsuki, “Stability Analysis by
Energy Function Method for Power System
with Photovoltaic Generators” , Proc.
of the International Conference on
Electrical Engineering, No. P-PS1-16,
July 8-12, 2012

@Kousuke Matsuura, Hironori Kashihara,
Hisao Taoka, Shoji Kawasaki, Junya
Matsuki, Toshihisa Funabashi,

“Evaluation of the Load Model for
Realizing Smart Grid” , Proc. of
International Conference on Electrical
Engineering, No. P-PS1-28, July 8-12,
2012

®Yusuke Nakaya, Yusuke Hino, Hisao Taoka,
Shoji Kawasaki, Junya Matsuki, “Load
Modeling of LED Lighting Equipment for
Harmonic Analysis in Power System” ,
Proc. of 18" International Conference
onElectrical Engineering, No. P-PS1-24,
July 8-12, 2012.

@ﬂﬂﬁk,¢%3¢,5%&ﬁ,MH$

FAAHAM T = L 2 —BEE I L DK
%%%%ékﬁ@ 5 ) SR A 0D 4 TE
P PRk 24 FEKTFEREKRE, Mar.
21-23, 2012

® bhErAA G, PR, HEARE, ARE



ZEi, =S, MAMB L EDRHFAO
AR & AT T VORI SRR 24 4F
BRFEEEKRS, Mar. 21-23, 2012

©® AT RAA, AAJROAHE, R CRE, IR R
Hl, RAORHM, ERATA~—R7 U v
RNEHLD 720 DFTFEFZ AR E T VO
P SRk 24 FEKTFEREKRE, Mar.
21-23, 2012

(@ Kazuaki Yoshimura, Hisao Taoka, Shoji
Kawasaki, Junya Matsuki, “Cell Grid
Model: Minimum Size Power System with
Renewable Energy” , Proc. of 2011 IEEE
PES Conference on Innovative Smart Grid
Technologies Asia, No. 168, Nov. 13-16,
2011

Kazuaki  Yoshimura, Hisao Taoka,
Yoshinori Hondou, Shoji Kawasaki, Junya
Matsuki, “Evaluation of Cell Gridwith
PV System and LED Lighting” , Proc. of
17th  International Conference on
Electrical Engineering, No. ICEE-A148,
July 10-14, 2011

® Hironori Kashihara, Hisao Taoka, Junya
Matsuki, Shoji Kawasaki, Kousuke
Matsuura, Toshihisa Funabashi,
“Building Mathematical Model of Campus
through Measurement Data” , Proc. of
the International  Conference on
Electrical Engineering, July 10-14,
2011

6. WFIEHER

(1) WFgefRsE

FRE A (TAOKA HISAO)
IR« REPBE LRt - 2%
9% 5 : 30367502
(2) 75y

AR ffith (MATSUKI JUNYA)

IR - KRB TR - R #d®
W78 5 - 90089110



