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I. &% T3U&

1. OCCTO H&

O 714d%

718HE dY B FX17]H(Organization for Cross- Regional
Coordination of Transmission Operators) = ¢Fo{= OCCTO A&

T
T

IR

T 1

- AREAE AT AANH ] ATEA ) BNFehs LN
AS 2 A2 FF27)e AAREE BHo= 20159 4
- ol FUrIBoER ATS Pd HAYAF|EF 3| (B 7%

o] OCCTOZ o|#&dd we} EsCe= 4™

2l &)

o = =29

7188 TrEE ol HA, 150" TERE FAE e o] T of
N%= EF 718 ATF FEHE dFo] &I U=

[ OCCTO =X ]

. wwummma
Name | Organization for Cross-regional
iC‘.mrdinahcn of Transmission Operators,
| JAPAN (OCCTO)

—

Address  |6-2-15 Toyosw, Koto-ku, Tokyo, Japan

Board

' President:

Member
(Al Electric Power Companies ; about 800)

Change of Anticles and
Oiparational Rules

Members | Yoshitsugu Kanemaoto
Executive Vice President:
Etsuo Sato (General Affairs)
Hisahito Endo {General Planning)
Kazuki Terashima (Network Planning)
Junichi Naita (Netwark Operatian)
Auditor:
Yashiko Takagi (Attormey)
Toshio Mizushima (CPA)

R ——

Assgnmentidismigsal
of board mambers

Delibaration of critical
isswas about oparation

Eec-.re1ariat (Approx. 150 employees)

~Planning Dept. | | Planming Deg o
| !!!I!”g Resolution Office

Operation Dept, |

O FIA TS
- A Zlo|EXY, ESFAY, 23HY § 107 AEIAIE &%
FolH, A AFFolgte HHAAE 45 FEB/A /A
- ZF A G7E AA= obgle oA B niel o] nEsAME Ex
AF AAC)ER AA &F3H OCCTONA AAE AATE A
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é;;_f/ @tﬂ Imabetsu DC Trunk Line
J
e 7
oo Tohoku
o

Hokkaido

"+ \J | Soma Futaba Trunk Line

Hokuriku ‘

Shin Shinano Frequency Converter Station

(Mim:mi-Fukumitsu Linkage Station BTB

A

Hida-Shinano DC Trunk Line 7 AN X1
- Echizen-Reinan Line ) 4 = \
N BN e o
Yamazaki-Chizu Line Ka nsal 7 X g &
% o | w2 7~ Higashi-Shimizu Frequency Converter Station
Seiban-Higashi Okayama Line J\} 4 f N
Honshi Interconnecting Line =T FR

Chugoku

Kanmon Interconnecting Line ’ )

_Tokyo

Hydraulic power plant
Thermal power plant

i Kyushu

Nuclear power plant 4o
Substation (5 .

Switching station
AC/DC converter

Okinawa

Frequency converter stations,

Interconnected facilities l
500KV - .

275KV or less and D/C
interconnection lines

Currently under planning
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[ =2 H|AA| OCCTO HE ]

Image of Instructions In Case of Power Instability

Instruction for power
transmission to

.Ei__

Power
transmission

supply area B

Q)

0CCTO

Instruction for power
receiving from supply
areas Aand C

Instruction for power
transmission to
supply area B

Ei__

Supply Area C

Power
* transmission

Power receiving

A =g&=0 OCCTOZ} &0ost AtYl= ¥ 1~23|2 W2 +=FO0|H,
Of 2= A7t Ats2 2 O|R|X[=2H OtL2t M3E St IR XA
SxoR 0|33
[ OCCTOQ| X|H7l = A T AN ]
LA CH & MEHEE X9 | 2EEMV
Tokyo < Tohoku and
20154.8 Chubu Tokyo 1,000
2015.9.26 Shikoku < Chugoku Shikoku 500
Chubu < Tokyo,
2016.9.8 Hokuriku, Kansai and Chubu 3,000
Chugoku
Chubu < Hokuriku,
2017.2.22 Kansai, Chugoku, Kyushu Chubu 1,400

Okin@a i

r__;—“/‘\\

e [ [Sep. 26, 2015)
| Power shortage in Shikoku area, | |
Instruction for power

| Powershortage in Chubu area, |

Power shortage in Chubu area, |
Instruction for power ‘emergency

] [Apr 8, 2015]

Pawer shortage in Tok Yo area,
—— Instruction for power
emergency
Tokyo & Tohokuand
Chubu

—(1Lo00Mw)

i
1 (Note) Frequencymntrnl}nregiona ;‘
:

emergency Chuby & "

Sih e e | L u( ;000 Tokyo, Hokuriku, Kansai and Chugoku | 'F service areas generally managed by
(500MW) ) _-"ﬂ)—%__ﬁ_m,f i Central Load Dispatching Center of |
—_— ! each TsOs H
[Feb. 22, 2017) J e

| Chubu ¢ Hokuriku, Kansai, Chugoku and Kyushu

| Instruction for power emergency
|
|

\ (1,400MwW)

_4—



[ HEHI ZHAMY 2F ]

Q@ HEd d8949] AE #e

- Z|Eo= AFIAT ZF A He] WA A AuAgS FHES
A9k OCCTO A8 o]& OCCTOA 9%

- EF9 ESF A9 202197HA] £ BAFE FdA 0 dA9
5.7GW—’F‘—;E°ﬂ A 10.7GWT=7HA] 1548 &

- FANA FES AYuEe & F AESE T S AES At
AGJE, A oF 1IGWSI |3 85-& 20209 7H4] 21GW=E 28],
I o]Fell= 7Hsdt 3 wWE AY Wl 3GW7HA] &Y 4

."/':” Interconnaction line betwesn Tohoku and Tokyo i
#Total cost
Approximately 153kilion yen
#Pariad .-"”_ — e =
About 11 years |*) 12} Frequency canvarter (FC) bebaeen Takyo \
#Tatal Transter Capability aftes reinforcernent and Chuiou |
10,6B0MN — #Tatal cosl |
{5.TI0MWN (FY2021) = +4 350MW] 1) Approximately 175 billion yan |
. #Pericd
About 10 years (*)
#Total Transfar Capabibty after reinforcement
3,000MW
E . . (2, 100MW (FY2020)
as i rru R - = +800 )
f@ RACABAERL AR ; - ald _4
OOCTo T (*) indicates (e iong dslancs ransmission line consiruction and the schedule may change due 1o land negotation
O] AT1dH A Sk A Ol RI=
= Ko =g HHAN 7|0 = U= Xt AAME EZ40 EF



HAIAE A2 Mk}
[ oA HF BRG]
- Electricity Supply Plan Submission ~
Government
(Minister of Economy, Trade and Industry)
[ Sending electricity supply plans]
Aggregation of electricity supply plans
occTo 3 Coordination with each Electric Power Company
Notification of electricity supply plans to Government (via 0CCTO)
Specified General
Generation Tranzrr?fljssmn Transmission Trangr:]\(ljssmn
Companies Companies Distribution Companies Distribution
Companies Companies
\_ J
MNgiA (=) SES I &L=Of0o x=A =] HE. A XK S| A2l
= Mg AH 2o 22 103 S22 o=F5+80 7|8 SHA= +E

@ T3 M

i=] L @) e . o
- s A Boke Al &9 713 (Operational Rules)¥ W ES| =
[
FE(Network Codes)7} U=
@) =] © = 2~ ® 2= A= = A=
- w9 O S BACETIFEAE, £ JS5 5), @ $4%
o 2~ 5 37 = P o A L
=F(H7 A, NGt dAY Ay F), @ Y IAA I
2 74
o C S P A W s
- HESHZ = O $add B4 ©Q 4% HEd 2 dHE
=] =2 36
woks X%
Articles of Organization Oparational Rules : Network Codes
_— " ltems that Members and other Electric
Basic Rules of OCCTO Rt o1 Oped E::I::gl;.?gd execulions of Power Suppliers must abide by in
Transmission/Distribution businesses
® lems related fo members # Network planning # Reinforcement of transmigsion and
® Itzms related o general mestings ' Masessment of long-temm supphy-demand distribution facilities cwned by Verically
® Herms related fo Directors balance Integrated Power Companies
_ + Facility development plan ® Metwork accase and system impact study
® |tems related io Board of Coundilors # Habenork Bacass e
# [ltems related fo membership fee ® Natwork oparation '
® [tems related o finance and accounts « Monitoring short-term supply-demand
aic. balance
+ Jperation and management of
intereonnection lines between regions
® Network information disclosure
= ate.
! (Ref.) Article28-18 Electricity Business Act) (Raf) Articke28-41 Eleciricity Business Act (Ref.) Article 28-45 Electicity Business Act



2. 20179 9t AEXY TEE F8YE
7}. Issues for the Era of Large Penetraion of Renewable Energy
in Japan
O 3EA} : Prof.Shinichi Iwamoto(&HA THHl)
O WE : AA Edg 7ol e oA
- JEO AN WAE =7} 3}

=
Al

NARAY TR FTbel] e 29 A (Local) EE %< 2 (Global) 2

dehte #A

Az s ol §F 37}

97 : Fas FFe] viawAo] BE For Y= A
| o QS RO ARH 8 AR e
- Azt AR A3 et

- Hokkaido-Tohoku : 17} FE 414, DC(22019¢ +3¥)
- Tohoku-Tokyo : 17} FE A4, AC(A & TA)
- Tokyo-Chubu : DC 18 °]E, 2,100MW (2020
- Chugoku-Kyushu : 17} FE AA(HE TA)
- T IR FRE T A B E X (Curtailment)

i
AN
o}

L. Spatial Prediction of Renewable Resources for reinforcing

and expanding Power grid
O TxA : Adx 2R (EA)
O W& : ALY daEFS 13 A9 24
- /\J?‘H"@ﬁ%gl A3 4
HE

4, @ ARlE&E il ¥ S9F

- /‘Ei%%k /&%% 1%+ CF(Capacity Factor) 4t= A=}
- 2dd 7 5 £

LY AT 45883% (532, HA 30.922% (L)



T}. Wide-Area Monitoring, Protection and Control(WAMPAC)
System and its Communication Network to Cope with High

Penetraion of Renewable Energy
O 3EA} : Dr.Yoshizumi Serizawa(CRIEPI)
O W& : AAAAL et WAMS =9 W&
- WAMPAC®] 2§}
(MWide-Area Disturbance Monitoring, @Fault Clearance, @Wide-Area

Emergency Control
[ WAMPAC HE=0f SM|LIE ]

Type {ontents

al Sacurity monitoring with respect to such 35 busbar voltage phasors
throughout power system

Wide-area b} Fault and outage monitoring with respect to such as CB and relay

Disturbance eperations and oscilograms

Monitoring | ¢) Steady state operation margins meonitoring with respect to such as

active and reactive power flows, woltages, frequencies and

harrmonics
. 1; al Primary protection such as instantancous value or phasor-based
C?:amnce cuerant differential protection
! b} Wide-ares current differential backup protection
.Wide—area . .
Erneraen Special protection such as out-of step, voltage/frequency anomaly and
METEEncy overload protection
Controf

- WAMPAC A28l 74 2 2 844
A

- WAMPAC tHlolg EAl AAAH H7}

T

L
J

23
b~
=

- Time Synchronization errors 7%
- Double redundant configuration 3%
- End to End AAA A4H4E 7

- WAMPAC HER 2> 7} oy



Z}. A Validation of Generator Parameters and Control System
Based on PMU Measurement
O TxA : A BAH>—=Z7d74)
O W& : PMUE 283 &7 mdyiay 4F
- HBwAy] g Fuk WE

[e)
- PMU Hlo|E|& o] &% v 4% 8 Fd 2%

PMU
B 0|

Playback @H7| 212 &|o|ef
(HY, Fah4: - ALDE-F60Z)

PSSE C}o|L{2| 5|0|E]

Z &Aool =7|3t S7HHE 4 AlE2|0]H £ (60%)

B A=Y
B AlSE 014 2 o
O[E{(P.Q Z1} %)

» Err(P, Q H| ) <?
oLl @
ol

- 29 A58 s7ME 74 B gy &4
A

Err(P, Q H| )

2YHYF FYAl

7 oatolE Hd mj2tole T

S
EERESLCES

E#o|Ad¥ PMU Hloly Hlu 5
A

- FRiskE AA 29 F5d AR 270

2t HO|HE o[8% ET7| 22 G0y A3

= HUS YMDHO| AZEH PMU HO|HE ARSI0|, MH|O| QE &
ZHX|, DEOIZ, QX2 JHMO0| THs(MH|EA HX|QF OHHAM QK|
- SF

_9_



A}, Resource Aggregation and Demand Response
O 3A} @ Prof.Hideo Ishii(2}Al| Thoh)
O W& : sFartsAde &&
- Smart House and Building Standardization Committee 270
- 52 . DR AdE9 T4 Al 74 £F3L DR @4 3 AA
C T oF 300W 9] FRlo] ol Folw, HAT] AlEAL Thr] fE
g A, g4 AdA o' 74
- 9}t DR Z2AE

- DR<S 93t 52444 Z2+35}

- Promotion of VPP

[H
il
i
iy

- Energy Resource Aggregaion Business CommitteeE T3t T4l
Aol " Aloly HeF g H T3 FHH J|&EFH =9
- VPP &A43E 9l AHE BxE2 30M USD A ¢

- A z® opAlElR el B4 QB o]

Hl. Non-Intrusive Load Monitoring and Event Identification

Technique
O A FAAHE al(ad o)
O W-E : Non-intrusive 3512 ZFAe} o|HIE 21X] 7|&
- oA FE HTHY
oA A AREARAl NEEE A ALE BEE TR dENS AlE
- oA AHE RUEE W= ODistributed Direct Sensing W7 @
Non-Intrusive Load Monitoring % 5 7}x7} &
- NILM(Non-intrusive load monitoring) 7]
- NE Tl i A AHE RUE RS s] s WAl AeEH e B

- 53], the appliance load disaggregation method+= smart home energy

_10_



A}

management systems®l 38715
- NILM A 2]d2}

HolH HASEGAR# AH-54 575 ¢ Td-17] o
- Hlo]8 FHE(Load Data Acquisition)

¥ 2 EMI(Electromagnetic interference)®| o]

N
A
o,
rlo
A\
N
2V
N,
N,
1o

ON/OFF 54 54& setshd] 24 71
cHolE A5 EEe fE/PEAYS A A2de 483, d7] oWE
BARA g Ane A%

- 54 F=(Feature Extraction)

K-NN*H (K-nearest neighbors) & &3t /WH A7]717]1¢ A8

AN |

=
_|>-_
mtof
op
rlo
=2
I
Ral
>
o
Ral
=2
)
>
ol
Yl
HT
n
=
Okl
Ot
FII’

National Demonstrations Projects of Batteries for Power

System in Japan

O 37} : Ph.D. Shuichi Ashidate(TEPCO)
O W& : A¥AFNA S ESS &8 1<t

- Tohoku A H¢] ESS AFAY
- Nishi-Sendai Project(FY2013~2017)

- Minami-Soma Project(FY2015~2016)

- 9 ESS AAE Sl FEEds A ASA
Al =TI 8 e Tikete] eEdlds A a3t A AT
- HEPCO$] ESS 4 Z A (FY2013~2018)
- Y FHTAGA el AAst, AAY Ao EHUFTHE 2433
3 HFow MXLY

_11_
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