Contribution for “SMART_ SQCIETY” ~TEPCO rebirth plan

~We support energy reforms fo realize optimal energy usage
for our customers and greater society~

~ Position of TEPCO
@ Service Area : ,
39,000 km?
* One-tenth of Japan's land area
@ Population ; 45 million

50.8 GW (Aug 2012)
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I . Aim to realize “Rebirth of TEPCO” based on achieving both
“responsibility and competitiveness”.

e
1. Position of New CSBP centered around a raft of measures designed to

increase the speed of revitalization.

CSBP* (May 2012)

©Collection of initiatives, aimed primarily at
financing measures for TEPCO, that included
compensation, decommissioning, stably
delivering elecitricity.

-

Management Policy towards Restoration
(Nov 2012)

©To fulfill our responsibilities from the accident
and succeed in providing a stable power
supply while remaining competitive and
ensuring the world's highest level of safety.

—_—

v

New CSBP (Jan 2014)

©The new CSBP is positioned as a “TEPCO
rebirth Plan” centered around a raft of
measures designed to increase the speed of
. revitalization.

[Changes in the Business environment]

: i
(DEnvironmental change relating to |
"accountability" as a public utility
responsible for the accident
* Prompt and appropriate
implementation of
compensation payouts
* Stable resolution and
decommissioning of the
Fukushima Daiichi nuclear
power station
* Continuation of low cost
stable supply

-
]
]
]

@Environmental changes relating to
"competitiveness" as a private-
sector enterprise.

* Reform of the electric system

* Ensuring revenue base needed
for stable supply under
competitive environment.

289
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[Policy])
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TEPCO will work towards achieving both

“accountability” and “competitiveness”.
* TEPCO Group as a whole will work to fulfill its
obligations with respect to compensation,
decommissioning, and the reconstruction of
Fukushima.

* The company will, at the same time, also direct its
efforts toward delivering a stable supply of
electricity, while also working to improve
corporate value and provide new energy
services.

[Points]

(MCompensation for nuclear power damage
@Efforts towards Fukushima revitalization

@Stable resolution and decommissioning of
the damaged reactors and nuclear power
safety. :

“Vigilance” necessary for
accountability

“Vitality” necessary for
competitiveness

“Competitive” initiatiy
: F&FC,

« Expansion of the b
area beyond Kanto.

* Provide open platform f
saving energy for all us

© | “Neutrality” initiatives
P

+ Provide a stable supply.
power. e LAty

+ Actively drive power
business and maximize : |
customers’ benefit in Ka 0]
area. il i i

: §<F‘&PC  Fuel & Power Company GCSC : Customer Service Company PGC : Power Grid Company

€3 TOKYD ELECTRIC POWER COMPANY
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3. New CSBP Roadmap
s

Hindex to 2020
[PGC (Power Grid Company)]

+ Lowest level of wheeling cost in Japan.
- Expansion of the amount of Wind Power Interconnection. _
- Reinforcement of frequency exchanging facility between east side and west
side of Japan. (4900,000kW)
- Smart meter deployment (27 million)
- Overseas business. (Network System Export)

L T e o e e e R T A AT T T T 0 L B e

[CSC ( Customer Service Company)]

- Demand side development by total energy solution. (400 billion yen)
- Gas, peripherals, lifestyle platform (200 billion yen)
- Nationwide provision of service (170 billion yen)

.r_g_mm ELECTRIC POWER COMPANY Copyright ©2014 Tokyo Electric Power Co., Inc. All Rights Reserved : 4

II. Contribution to the Smart Society

By proposing the most efficient energy use for
each customer and providing services, TEPCO
will aim to become a futuristic infrastructure
company that contributes to a safe and
comfortable smart society.

Society
Energy conservation/Low cost/Low carbon
T Companies | Citizens et
! Local governments | Safety/Securityy | Fouseholds ,

e e ~__ Comfort G

Enhancement of contact points with customers
" Customer side

- (Web site, Smart meter, Smart grid, etc)
Total Energy Solution Renewable - BCP “Lifestyle Platform”

Grid side
Gas/Thermal/ Construction, maintenance and operation of
Water flexible / efficient energy infrastructure

28D
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1. Optimization of energy usage through “Smart Resilient Package”
mﬁ.’:ff:—:—"

B Supply low cost and resilient energy system package.

B Achieve both minimal cost/environmental load and response in emergency.
M Secure necessary lifelines at times of disaster.

B Expand energy management service by ufilizing TEPCO’s technology.

o ST,

' ; i dded-val

Normal

Pursuit of Economy/Environme '

@[ Network Utilization
[ Demand Response |e=—=i | 242
source 2

Heat pump/Thermal storage|

@[ Unused energy | Emergency water suppiy ;

e.g.. Groundwater —

[ Smart meter Q—D[ATechnicalsupport ]

gTUKYU ELECTRIC POWER COMPANY Copyright ©2014 Tokyo Electric Power Co., Inc. All Rights Reserved b

Examlnaﬂon of network
utmzatuon under emergency

Increase of BCP
needs by large-scale
development.

2. Value Creation through TEPCO’s Web Services

R T e

(1) Development of our customer web portal “Denki Kakelbo"

M In “Denki Kakeibo”, registered customers can check their monthly electricity
usage, get eco-friendly tips and so on for free.

— As of the end of 2013, number of registered customers is about 280 thousand.
B TEPCO is still eager to develop services such as “Denki Kakeibo” thorough its
alliance with Opower and so forth.

Can check monthly electricity usage and bill Can get eco-friendly tips flttmg Ilfestyle

(““l) (:ﬁmﬂmﬂsa) mitolErl mEECCZRR a :: [ ) [

= ECENEROREIECSATIAR =

|Ii|[|n|1||”||

Amiemmy e

|!|||||

e

I'l iﬁ !FI 1WA 1A %2R 1A 2R 3A 4A A

Can utilize an estimation tool to choose- Can request an application for bank transfer or
the “cheapest” rate menu credit card payment

hii' |
E’ﬁ
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2. Value Creation through TEPCO’s Web Services-

N P .

(2) TEPCO is planning to, in the future, initiate a hlghly lnnovétlve web
portal, “Lifestyle Platform”, that can offer a wide range of household
services.

For its customers, TEPCO will create value corresponding to their life events.

Smart Electrification Solutions
Y Hot water and kitchen appliances (proposal)
Electric vehicles, photovoltaic generation (support)

Residential Solutions
Assistance in looking for properties
Home performance evaluation, refurbishment support

Energy Informatlon

a »
.-.lll.ai‘-l.--‘

Lifestyle Information ¥

(Electricity Housekeeping Book)
~ Optimal rate plan choice, energy saving assistance

153 Dissemination of community information (stores, administrativ
services and disaster prevention, etc.)

Watch-over support

1%

Copyright ©2014 Tekyo Electric Power Co., Inc. All Righis Reserved
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3. Construct energy foundation to support “Smart Society”
Organization for Cross-regional Coordination Power Line

of Transmission Operators
(under construction)

Wind .
ol

—_—

~==ICcT

Wide-area

(Swift expansion of Smart meters)

operation
> fran;;i; ion EV .
Increase of wide-area \ N Smart Meter
interconnection capacity / \ ql.
' N TR % _ e “EV Charger
A S < Distributic &
% Central dispatch‘center A\ fl A System \\\ ug dy
\ [Next-generation ~_! "4 Ii [ Battery
\ | monitoring/control technology e o~ T
Connectmg \ ’ \ = -
) MG ool Banter 4/
> ontrol Cente
IcT . * WL
~ $l - v e — - Sy -~
Lo m \ ,\\<___y'
lear ' i dl Therr _JRenewable Bz
| r -_:‘ : =
-l /\]'}9;,9\ [Smart Commumty,
pgrading transmission BCP enhancement

U
Emd distribution network

[Deman‘d Response]

80
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. TEPCO’s efforts for “Smart Society”.

e

Customer efforts

1 Early constructlon of Smart Meters / Creatlon of new services.

2 Expansmn of Demand Response demonstratlon prolect by takmg
advantage of knowledge inside and outside of Japan.

Grid efforts

2. Integration of renewable and distributed resources by

utilizing smart gird.

(MDUpgrade of distribution network by taking advantage of ICT.

@Reinforcement of area connecting and widening of power system
operation.

@Development of integrated control of battery energy storage.

€ TOKYO ELECTRIC POWER COMPANY Copyright ©2014 Tokyo Electric Power Co., Inc. All Rights Reserved 10

Customer efforts

i B Early consfruction of Smart Meters. / Creatlon of new services.
e e e

P T EE TR T, T T ]

(1) Reasons for Smart Meter

For Customer Eor'IERPCO |
v Optimal choice among v'Improvement of business v Electricity system reform
various rate plans efficiency and service level | | v'"Realization of energy-
v'Promotion of energy saving (Operating cost reduction) saving society
by energy consumption v'Reduction of capital v'Revitalization of related
visualization : investment o industry
v'Enjoy various added value v’ Creation of new profit 1 | ¥ Improvement of social
services sources : infrastructure

-

Key points to be considered

(M Reduce capital investment by making the best use of outside resources including existing
“services and infrastructure.

M ntroducing open specifications that promote competition and enable drastic cost cuts.

M Building social infrastructure with technical scalability that enables demand response and other
various services utilizing smart meter data.

080
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Customer efforts

(2) Smart Meter System Configuration

[ Technical scalability enabled by adoption or international standards
v'Cost-cuts by multi-vendor approach

Home

Domam Q Domam @ Domain @

HE - MDMS !
Smart meter | Meterdata TEPCO
Head end system management CIs
f (Data collection and | system |
Concentrator \_

/' }_ commun n control |
{1 equEa_igv i 1'
| i / X(Data aggregation) WAN F\ ——— — —y E] f‘ oy S Dation
J i /( FAN ‘\_ smaa ‘ﬁ Wide area e [:;] WANJ syste

o — | knetwork )
{ = 1_7‘\/"’

k’ \ Other

-__\ -

L“ FIQJCl area network
(Cum}n\z icalion riatwork

= i’ | around meters) : ! campanles’
i | : i S 2Ins
HAN I | ' &S o
Home area | S EE 7 T /
network = | S e R ? F
|| IEC 62056-53, I
i | | IP protocol (v6) / 61, 62 J n} IEC 61968-CIM
@ Meters - (@ Communications system 3 Construction of an MDMS
« Nov. 2013 : 60A meter Bid * Dec. 2012 —- May 2013 RFP + Jan. 2013 — May 2013 RFP
+ Dec. 2013 : 120A meter Bid Toshiba was selected NTT-Data was selected
+ Mar. 2014 : 30A meter Bid §
* : RFP (Request for Proposal)
.QTDKYU ELECTRIC POWER COMPANY Copyright ©2014 Tekyo Electric Power Co., Inc. All Righis Reserved 12

(3) Concept of “Right Technology, Right Place”

~Domain @ FAN (Field area network )~

T
pd et ==

Wireless Mesh ; 30 S Cellular Network
(Power Line Communication)
Mesh created with meters Suitable for complex buildings | Cellular services such as 3G
with low cost. Suitable for where radio signals are likely and LTE. Suitable for low
relatively high-density areas. | to be blocked. density areas.
= ) ’ Cellul
Concentrat&E !g;r:;:;::::r [ _ = BasZ ;l:i;on
B | — S . - AT
E = p o Substation == = T | = == =
- HV line : : -

b o [ 1~9 @ 10~20 El 30~59 [ 60~99 l 100~ [meters / 250m x 400m unit areal
TOKYO ELECTRIC POWER COMPANY Copyright ©2014 Tokyo Electric Power Co., Inc. All Rights Reserved : 13




Customer efforts

e, D Baiia e sls by

(4) Acceleration of Smart Meter Deployment
- s aanae

M In order to maximize Smart Meter benefits, TEPCO has changed its deployment
plan

v" Original plan: to install smart meters in accordance with Legal Replacement
work, taking 10 years to complete rollout

v" Accelerated plan: to complete full rollout in 7 years, by FY 2020

M Further acceleration is under consideration to complete rollout a year earlier.in the
metropolitan area by responding to customers’ requests for early replacement.

B Sure and steady operation should be assured during 2 years of Early Stage,
followed by the Acceleration Stage.

Original Plan

32 Legal

About 3.2M Replacement

lyear

21 2022 2(.‘,‘,Z(FY)NEW houses

2014 2015 20 6 2017

Early Stage Acceleration Stage
Accelerated Plan / /

57M
33M
About 3.3
~5,7TM
lyear = = :
@ 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023(FY) o [
W“"""" COPYNYI WZU 14 TUORYU CIGCHIC T OWET WO, TC AIRIGN RESEIYEU =

Customer efforts

\Smart Meter Functions)Enabled Services and Business Operatuons /

3mi3 30 @) e @)
oo o = o
Sia § 5 o | 25
A - = Q
S,_ E 'g =k o § = l”{ovement of Business Efficiency
5 3 5 g »nd Service Level
o ol = = (Employment cost reduction)
5 57
|
- Relevance
| oo ST Reduction of capital investment
i R } Various rate plans F
g e = y Creating new profit sources
< [ Automated Meter Reading,
ol L | Remote disconnect/reconnect, [i]

s I Demand-limit change \ w experiences with New services,
8 f L e Promotion of energy saving
3 L, | L, Demand response
3 | | = Energy management (HEMS)
= ! J Electricity system reform,
g- I | I \ Quick & appropriate response to Energy-saving soclety
) =p| S=p \ : Power outage
g I

. ‘ ; G
= BN | _ Emergency demand limit, Revitalization of related industry
L - i l Optimization of transformer capacity

[
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Customer efforts
(6) The introductory effect of Smart Meters (1) Increase in business efficiency and new menus

M Drastic business process innovation is expected by eliminating manual meter
reading and field visits, and by developing new rate plans and various services.

v" Improve business efficiency by AMR and elimination of field visits

v Provide various rate plans and service 6ptions that fit customers’ needs

®Examples of business efficiency improvement ®Example of various rate plans

Critical Peak

;/ Pricing

(CPP)

Real-time
pricing

P ‘ (RTP)

Dsnec

Meter reading

~ Circuit breaker -

CEEUNEEENNEs AN E,
LR

replacement (Demand Reconnect | Fixed Rate e ©OF Use
limit change) \ : (TOW)
\/ L~
Automated / s
Remotely controlled ' g e o 12 Berhoa®
by Smart Meter Off-peak Middle Peak  Middle Offpeak
[
Qm TOKYO ELECTRIC POWER COMPANY Copyright ©2014 Tokyo Electric Power Co., Inc. All Rights Reserved 16

Customer efforts

(6) Benefits of Smart Meters (2) streamlining Distribution Network
L

I T AR T

M Today, required capacity of fransformer is estimated by information such as demand limit value
of connected houses. .
B Smart Meters enable us to identify accurate demand value by processing exact 30-minute
interval data of the energy consumption of connected houses.
—Calculation of an assumed load current value at a higher precision than at present is possible.
The efficiency of equipment is increased by selecting proper transformer capacity.

< Demand assessment of each transformer>
[Today] [After installation of Smart Meter)

Sampled transformer is
equipped with sensor
to measure current

@ value

fy;
®

System identifies
accurate demand
value with actual
energy
consumption data
from smart meters

Demand value is
estimated with
information of aggregate
demand limit of

connected houses of connected
3:?;?;:[:?]“ Demand limitinformation ¥ houses
The validity of estimated value is checked by referring . y.i
to measured value at the sample transformer. 30-minute kWh data

S00
€3 TOKYO ELECTRIC POWER COMPANY Copyright ©2014 Tokyo Electric Power Co., Inc. All Rights Reserved 17




Customer efforts

(7) Possibility of new services utilizing Smart Meter data

Visualization of Energy Saving i Lifelog Analysis ] | Full Deployment of Smart Meters I
e ; SN o N » e\
Facilitate Energy Saving Market Market Revitalization for Services ) (Smart Government / Public Services
0 + Advising & Promotion of Home for Residential Segment Joint metering / billing of
0) Appliance replacement, House r - . eleciricity, gas and water
2 renovation, Solar Power System, | - | Home security : 2
o Elactric Vehioles. efa | On-line transactions for Tax
o - = payment, Social security

Promotion of Energy — e T charges payment.
Management Services for o, _ Eldercare, :
residential customers e life support services Advanced community
§ = )\ information services W,

T N (TR (R =

Providing contact points between Home and Service Providers

(1) Data Analysis, (2) Information Delivery, (3) Payment and Settlement

Information of customers, houses and home appliances connected to 27 million meters
Energy usage information of 27 million meters
Platform services for residential customers with smart meters

( Big\

Data

elnjonaselu|

:Q]UKYU ELECTRIC PUWER COMPANY Copyright ©2014 Tokyo Electiic Power Co., Inc. All Rights Reserved ' 18

Customer efforts

(8) lllustration of the functions realized by Smart Meter mtroductlon

=i XS T TR e = i

Company system '

Visualization Information &
Distribution
(Direct Distribution)
PPS ! -
Automatic meter reading *
Demand response etc

(Meter Data Maintenance System)

Y
Aggregator £ TEPCO (PGC)

New Service/DR etc.

lllIIIIIlllllIlllf—l_-lIl‘-III}I—i‘I)IIIIIIIIIK- J

CeI(P%mnellntern it N [RTrPrR o Safety confirmation
"\_k \— Service etc

Q., TOKYQ ELECTRIC POWER COMPANY Copyright ©2014 Tokyo Electric Power Co., Inc. All Rights Reserved 19




Customer efforts

3.Good Practices for Market Penetration of HEMS
[ e e

M On April 2011, 10 Japanese companies (below) established the HEMS Alliance in order to
rapidly launch HEMS businesses.

B\We strongly believe that creating “HEMS applications” for improvement of quality of life of
users is essential, because HEMS & smart appliances only with conventional energy efficiency /
energy saving functlons will not gain market popularity.

:
S HEMS Alliance )
HEMS Dojo (commissioned on 19 February 2013) KDDI NEC
SHARP Panasonic
An arena where interested firms and organizations can directly participate in _?EAIL'gg - b:ﬂs';f\h‘;ﬂ’:
3 H 1 4 1tsu 010rS CO.
creation of fascinating HEMS apps on specific purposes and themes. OSHIBA Mitsubishi Electric

HEMS Dojo (a training hall) - HEMS Alliance/Collaboration Project between

Com panies of various
Service providers __types of industry

“COMMA HOUSE"
A smart laboratory house
fascinating HEMS apps can be created by operated by

different groups with respective interests O%mﬁ:;‘:bﬁé;ﬂp .ﬁ‘) E;:;grs

90
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2. Expansmn of Demand-Response demonstration prolect
e s o T GG
(1) Planned Demand Response in Demand-Supply Plan

M Against energy supply shortage, 4-5% of the peak demand is reflected as demand restraint power to secure
steady supply while controlling capital spending.

W Examine cost-effectiveness by comparison with thermal energy and the future demand restraint policy
based on DR trial.

[(MW]
000 Small Scale Business & Residential 2 490M\}\l
2500 R S L S L S eI LS
i | T —1 " "'Residential ||
SHO0 L SR e s o N e L ----- i) DR trial (YSCP*)
1 SO0 0RO T O
(R0l Bt T - N - BN N e Business
' — = = = = SH L Synergy
1000 ) = e - . "Pro asal
W §- " ’“ 1 nmmmumlmmmmwuun!nm!mmwmmnummm
; N B Realize [
0 : o ——— e el T v lower cost DR |
\ (DR trial) !}

2014 2014 2015 2016 2017 2018 2019 2020 2021 2022

I
L0 R e PR B L AL
[Fiscal Year] 3YSCP: Yokohama Smart City Project

280
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(2) Research on Introducing Dynamic Pricing for Residential Cust

Customer efforts

omers
I P W T e L

- Measurement and Verification of Demand Response (DR)
in the Yokohama Smart City Project (YSCP)

< DR for Residential Customers in YSCP >

Server [ ==
/Ii kW |:|:| ’ Hﬁ ]:L[

Peak Time

CPP (Critical Peak Pricing)

NYen/KWh

ime] Smart Meter

I, 8

- Maximum peak cur efforts of
. 15.2% by DR trial

-,u\.; ‘ .-.........Eﬁs‘.i%"ﬂ....-..u-.p (JultoSep2013)
Q,' 4.Otttatir'leestu:e:’.Déat.an....l.i.ﬂl
_ HEMS
== In-Home
roo 8 .
E Displays

YN E

Household number: 1,900

PTR (Peak Time Rebate)

=

5 e L > i
_ Peak Time Ll Peak Tini v
2; TOKYO ELECTRIC POWER COMPANY Copyright 2014 Tokyo Electric Power Co., Inc. All Rights Reserved 22
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Customer efforts

(3) Small Business DR Aggregation (Business Synergy Proposal)

1

» TEPCO has signed contracts with aggregators providing demand response
services. The aggregators have DR contracts with customers and reduce demand
when requested by TEPCO. ; -

— RO

= S T =5 l
Business Alliance |

3 T i ‘ | Request |
Electricity Contract '

, _—
v'20MW of DR was Aggregator  BEes
requested in Sep.
2012. i e

| Activation of DR I DR Contract
v'DR was ‘not’ : kL
requested this year :
Demand response based on contracts between an aggregator and customers \
\ 4
[

) TOKYO ELECTRIC POWER COMPANY 23
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Customer efforts

M For the purpose of evaluating DR, together with METI and six DR aggregators
including EnerNOC from the US and Energy Pool from France, TEPCO is now
implementing a field test of DR that runs from Dec. of 2013 to March of 2015.

MIn this field study, we will explore possibilities of applying DR not only for peak shaving
“during summer time but also for ancillary services and economic transactions.

(4) Field Test of Incentivized Demand Response
L ——, e e

Price =~ ‘ Outline of Incentivized DR Field Study
4 Pt 2 Waseda Univ. Six Clsidmer
R : EMS DR Aggregators
OpenADR System Electricity saving
_ DR DR
i Company : : ) . i
T | | Ancillary W | s | | jahts, aiir conditioners,
i :; o E Services Negawatt Negawatt appliances, etc.
TrEccrigor’r?I?\ 3 : i DR Electricity generating
cflo : ea aving Dispatch s 1o '
_,-\"- ‘ i SeIVar -\)-’ server =< ==f!
i "" A : Incentive Incentive > R
v ey« \ o Private
e | _ Battery  Generator
/7 1
Reliability of Negawatt Total Negawatt of DR: 90MW
8 TOKYO ELEGTRIC POWER COMPANY Copyright ©2014 Tokyo Electiic Power Co., Inc. All Rights Reserved .24

B Customer efforts

[Ref.] Auto-DR demo. test at Waseda EMS Shinjuku

TEPCO
Operation Center

Smart House

DR request
Client
(In operation) BSP system

(In operation) Cell phone

S (o

___—1 Connection with 7 Auto-DR standard Test Site

Aggregators - _ A
QOperational Experiments in ADR signal
four Locations
R signal v
KITAKYU L: u MEMS/BEMS/FEMS test site

CEMS (Developer, Company)

BSp Aggr‘egaerChent (KYOTO) CE TOV s Automatic DR (ADR) signal
(In operation) CEMS CEMS —> DR signal from TEPCO

[ojore]
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[Ref.] Outline of Waseda EMS Shinjuku

s Aaee e et o g

HProjects of EMS Shinjuku R&D
« Energy management trial by HEMS

Gather Decide J
Inform- = Orient- | =P»| Order

ation ation

Isolated operatlon trial in blackouts

= Fuel Call
TN F
: 5 Chargef 1 ‘ Output i~
' : XDischarge control I
Distribution Network Simulation System .'it Control

(ANSWER) - Smart Mater
= Voltage control -
Currenl contmi

: Smart control
— Peak Shift/cut

International Standard Protocol

Charge/
I s Current ¥ ‘ Wﬁs;‘ge
Control % 1

f! .

DR server
(Grid EMS)

+ Meter reading

+ DR Signal output

TOU e q ‘
Change of contract capacity .“ e 1
Load control Sl Current Bart_i';:b”_'lﬁ cs
: grrann # Information . Light V':“‘ P“"‘P v
ater Heater
age
() TOKYO ELECTRIC POWER COMPANY Copyright ©2014 Tokyo Electric Power Co., Inc. All Rights Reserved 26

(2)-(3 Widening of power system |
Organization for Cross-regional operation
Coordination of (31]

(2)-@ Wind Generation

Enh t ab o
nhancemen (3)-@ Development of

(2)-2 Increase of East-West -j - : ISntetgrated Battery
Interconnection Capacity ;< h ystam (P32] |

' 4(3)—@ V2G Demonstration

GEE N

T s A i s
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Grid efforts

(1) Upgrade of Distribution System

S

M Optimization of Distribution Network Operation
Merits of monitoring and controlling system with sensor built-in switch

- Securing of power quality using measurement data (V, 1) for RE integration study
* Quick fault detection and prompt restoration to prevent faults ;
- Improvement of efficiency using remote control

<Modernization of Distribution>

A

*!
I

Smart meter

% Remote setting for
control devices

* Prompt system
impact study for
interconnection

Y Switching based on
phase angle

% Fault point{detection

measurement by monitoring V0, [0 (] :Sensor built-in switch
' — :Distribution Line
----- :Communication line
:é:TUKYU ELECTRIC POWER COMPANY Copyright ®2014 Tokyo Electic Power Co., Inc. All Rights Reserved 28

(2)—@ Expansion of the amount of wind power interconnectionm
| by power system o veration in wide area

mBackground C—3p Power from Hokkaido
®Hokkaido: suitable places for wind == pouer from Tohoku

generation, but the possible -
installation capacity of wind scheme
generation is limited due to the small
system capacity G &
®TEPCO area: large system capacity o=
but limited wind energy resources . Lpijztion
B Field tests
®Combination of new control scheme | |pter-tie
of wind farms and utilization of the line (DC)
DC inter-tie line. y New
®Make use of TEPCO's frequency el
adjustability.
XS

- power

Now Regulation Future

Wind-Farm AN /" remote
: control Utilization

fertisting |/ TEPCO receives power from
™ (AC) Hokkaido and Tohoku,
 @—>Transmission amount “~———

“f5r TEPCO f_,-—f

" - to reduce frequency
+ If necessary, cu rtail power output of wind-farms-—

fluctuation in Hokkaido.
- to enhance regulation

Generation Control of wind power control volume in Tohoku,

[2]o5]
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(2)—@. Increase of East-West Interconnection Capacity
by HVDC (900MW)

el LX) DL

MIncrease East (50Hz) — West (60Hz) Interconnection capacity by utilizing HYDC
technology.

M Increase East — West Interconnection capacity from 1,200MW to 2,100MW.

B New interconnection will commence in FY 2020.

wazekikaingl CUrrent East-West Interconnection -
(Frequency converter station )

- +~VsoH Sakuma (J-Power) 300MW
East-West Interconnection | soHz\ : s Shin-Shinano (TEPCO) 600MW
o= Higashi-Shimizu (Chubu EPCO) 300MW
J00MW Total 1,200MW

\ J0Hz System
TEast)

O A
Source: Recommendations on the enhancement of the interconnection between Tokyo and Chubu. (ESCJ, 2013)
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Grid efforts

(2)—® W'idening of power system operation
e

m Frequency control capacity in Japan will be maximized to stabilize
wind-power fluctuation.
> By utilizing frequency control capacity of two or more areas, while

expanding infroduction of renewable energy, it can respond also to
diversification of the eleciric power supply menu.

Organization for Cross-regional Coordination of
Transmission Operators

(@ wind power increase

| (@ distribute "wind
| power increase”
in each area

@ regulate
(decrease output) =
(@ regulate
(decrease output)

5 ==
Central dispatch center Central dispatch center
(Area A) (Area B)

[
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(3)—@ Development of integrated control of battery energy storage
e e e ey s A L

i Battery SCADA enables the System Operator to control Multiple Dispersed
Batteries as a Virtual Large Battery.

.- -

Functions of Battery SCADA Hydra Boset
v'Load Frequency Control s
v'Daily Demand & Supply Balance N

v'Spinning Reserve

Outgut (W]
BsoB8EEE
i

\ X -

s ey

A
|

W T Baen
T 1 Battery SCADA
_;;‘;M"'“jn e AL . 7 : I :
Trial resut [ 1 gD SIcD A Substation [
t ystem
Virtual Large ‘l’ ; VS:_f\?:'n ™ ! \
1 1 G s —
Connectin jig b
-Bafteries pf.~ |
S P&S Iﬁ @ ‘|i1|,

Utility-side Batteries

CGustom rlsi e Batteries
3]

Eoahs A
ower System Distribution System i:

—- =~ |nformation Network
SCADA: Supervisory Control And Data Acquisition, ICD: Information Collection & Distribution

, 080
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TEPCO's Smart House Concept

089 -
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V. International contribution by'utilizing TEPCO’s technology

e o it

R

M The cooperative control of power plants and storage batteries and the knowledge of smart grid
projects inside and outside Japan are utilized for international contribution.

Minimize battery capacity

Fuel costs reduction

'06 ——Geothermalenergy -
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IV. International contribution by utilizing TEPCO’s technology

e e N aa A R |

Both THE Power Grid Solution and T.T. Network Infrastructure Japan are targeting mternatlonal
contribution through the power system export business, which unites the advanced technologies of
HITACHI and TOSHIBA, and the knowledgefknow-howlexpenence in Planning and Operation &
Maintenance of TEPCO.

THE Power Grid Solution Ltd. T.T. Network Infrastructure Japan
(2014. APR) 5§ S (2014. SEP)

HITACHI TOSHIBA
Inspire the Next ﬁ-’ e Leading Innovation >>>
W,_ . TEPCO
THE Power Grid Solution T.T. Network
Consulting and engineering In the power transmisslon and distribution fietd. <Main Business Areas> Infrastructure
For developing countries Japan

5 ¥ Experiences of
Structuring § Operatio
for O)\re Systel

v'Consultancy for network planning
v'Operation & maintenance support
For advanced/developed countries

v'Solutions to improve withstand ability against
disasters

v'Reliability improvement for network stability,
expansion, connections, efc.

v Optimal utilization of renewable energy through
Deman:l integration solutions

For islands or remote regions
v'Realization of environmentally friendly systems

Tmlning
art | Program
G’U Solutions b=

Y4y Service of

EPGH OBM with

. |
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V. Conclusion

By proposing the most efficient energy use for each
customer and providing services, TEPCO will aim to
become a futuristic infrastructure company that contributes
to a safe and comfortable smart society.

~ b
» Good use of secure infrastructure )
* Further value creation of Smart social _ fJ

Society

Energy conservation/Low cost/Low carbon :
[~ Companies : Gitizens = -t
! Local governments | Safety/Security/ /j_},__?!"_s_?_ o1as

—— B Ahae SEEROFTD " Comfort ——

Enhancement of contact points with customers
(Web site, Smart meter, Smart grid, etc)

Customer side

Total Energy Solution Renewable - BCP “Lifestyle Platform”

: = e Grid side
Gas/Thermal/ Construction, maintenance, operation of flexible
Water | and efficient energy infrastructure

280 -
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Thank you for your
attention!
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