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- Beyond The Top, Leading KEPCO!

KEPCO Profile

Government

[

(As of 2016) (1USD=1,100KRW) 1 Generation Capacity & Peak
- (51%)
Total Assets $159 billion Year 14 15 16
Revenues $54 billion ]
Capacity | 93,216 | 97,649 | 105,866
Customers 22,030,000
Peak
Employees 20,196 o 80,154 | 78,790 | 85,183

Generation Transmission Retail

84% 100% 100% 100%
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Management Performance
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» SAIDI: System Average Interruption Duration Index

0.1 Electric Utility Company (Forbes)"

The LlSt Spreadsheet Reprints Logo Use

Filter list by: All industries ¥ All countries ¥ All states ¥ Search by company name jol
Rank Company Country Sales Profits Assets Market Value

€oKepo ()7 Korea Electric Power South Korea  $52.1B  $11.7B  $149.5B $33.1B

5
€3 m Copyright ©2017, KEPCO. All rights reserved. /






- Beyond The Top, Leading KEPCO!

National Smart Grid Road Map

@ Nationwide SG Expansion 100%

Completion of Smart grid

@ Nationwide SG Expansion 50%

Expansion to Metropolitan Cities

/ 7 @ Establishment of SG Bases

Centered on 12 Regions, 150 thousand

Project

History

AMI Deployment Project of KEPCO
22 million AMIs will be built by 2020 (now : 5 million)

Budget: $226 million, Duration: 42 months

@ Implementation of Jeju Smat Grid Test Bed Project

Development and verification of AMI, EMS, EV, ESS

€3 CEDCO
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II. SG Deployment Project

(AMI, K-BEMS, Smart City, MG, FR-ESS)
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AMI - Overview

@ Objectives of AMI

r

- Reducing customer’s power consumption voluntarily by providing usage

and price information

- Managing the power demand through

sending

Signal’ by bi-directional communication network

‘Demand Response

- Supporting utility’s business operation in marketing and distribution area

~N

@ Layout

Network
tOptic, HFQ

Command,

1 Command,
Command,

DR Signal Modem DR Signal

Command, i | 4#Meter
DR Signal }
W

I

data

""" » Data Flow
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AMI - Configuration paparar

@ High Voltage AMI

-

Smart meter CDMA Modem

LTE Modem \

Smart meter

@ Low Voltage AMI Server AMI Server

Optical fiber
HFC

PLC
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AMI - Roll Out & Meter

@ Roll Out

~ 2016

Low voltage

2017

2018 2019

Installation

(10 thousand unit) 480 300 400 520 550
Cumulative Installation 480 780
(10 thousand unit) (Completed) | (In progress) 1Lk 1,700 2,250

v High voltage : Completed the installation of AMI in 2006 (200,000)

@ Smart Meter

T -

For residential,
small business customer

For business district,

small scale industrial area

N\ J _
P
Remote Reading : Bi-directional ElectricPower, PF, Peak, Power Quality (Voltage, Harmonics)
Power Outage Management, Remote Power On/Off, Tampering Detection etc.
_
€31CeEPCO
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L] AMI — MDMS

Meter Data Management System

v The performance to accommodate over 22.5 million customers

v Data distributed & parallel processing system

v Linkage structure based on international standards
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= KEPCO won the National 2017 CIO Awards from IDG.(‘17.5)

- (Title) Power service innovation through MDMS technology development
% IDG(International Data Group) evaluates companies that drive creative innovation.
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AMI — Services for Marketing Area(1)

Marketing Area

Meter DCU FEP ADCS

[ Auto Meter Reading ]

- Collecting the Real-time Power Consumption Information using
LP Data (15min./30min./1hours)
- Economic Cost-related Tariff like RTP Applicability

[ Demand Response(DR) ]

- Application of Tariff(TOU, CPP, RTP) for DR
- Decreased Investment of Power Facilities through Peak Reduction
- Inducing Customer’s Voluntary Energy Consumption Saving

with Providing Real-time Power Consumption and Charging Data

24 A|zZF
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g AMI — Services for Marketing Area(2)

Marketing Area

[ Remote On/Off ]

-Remote Electricity On/Off using Relay S/W of Smart Meter

- Securing Electricity Safety through Remote Suspension in Case of Fire

{ Distributed Generator Management }

- Calculation of Real-time Renewable Energy Generation Quantity

- Optimization of DL Operation Considering Distributed Generator

[ Anti-Theft Function ]

- Detect theft by comparing Tr. load data with clients’ consumptions

- Automatic warning for meter tampering (via Beeping and SMS)

€§ m Copyright ©2017, KEPCO. All rights reserved.
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AMI — Services for Distribution Area(1)

Distribution Area

[ Outage Management ]

-Reduction of Fault Recovery time using Real-time Data Acquired by AMI

-Minimization of the Outage Damage by real time information to Customer

[ Power Quality Management }

- Real-time Measurement of the Voltage by Smart Meter

- Solving Phase Unbalance through Measuring each Phase

MesremenicfheVolege )

< Real-time Voltage Measurement>

— AMR Server

€3 m Copyright ©2017, KEPCO. All rights reserved.
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AMI — Services for Distribution Area(2)

Distribution Area

[ Transformer Load Management ]

- Transformer Monitoring such as Temperature (Adding Sensor), Overload Rate
- Customer Load Management by Monitoring Transformer Load Data

\Kag s oM eaiziNce )

[ Support to Distribution Business ]

- Distribution Planning through Real-time Distribution Line Load Analysis

- Set up Investment Plan by Real Time Load Analysis Data from AMI

-Supporting to locate optimizing Transformer Installation by AMI

gg m Copyright ©2017, KEPCO. All rights reserved.
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gl AMI — Smart Phone App

@ AMI Customer Service (Smart phone App)

v’ Real-time usage/price, predicted usage/bill

v’ Usage pattern analysis, neighborhood usage comparison = inducing voluntary power saving
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Realtime Historical Info. Usage pattern Neighborhood Web Service
usage / price, Analysis
predicted Bill

usage comparison
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K-BEMS

Building Energy

Diverse services through
converging ICT with
existing electrical system

Management
System

For improving energy
efficiency and increasing
Renewable energy sources

Building
Automation System

Copyright ©2017, KEPCO. All rights reserved.

K-BEMS

Places providing smart
power grid
services

Integrated
Operation Center
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K-BEMS

> K-BEMS Project Construction

» Based on the successful Guri office test-bed, project was expanded to 120 offices
» 83 SME:s participated in the KKBEMS project.

K-BEMS Specifications Location of K-BEMS
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% Operation System

. Function .2 i i A Function e
rtGrid Station @ i HOME 56 Managment  Floor Usage e oo egoni Cone | 56 STUS1GS DER sitation e Smart Grid Station #/ | firome 56 Managment Floor Usage Lot e Suamty Candiionig compat | 5 SH3USHES | DER situation
Analysis and Record
Realtime Operation Manitor W Hor. Radiation 347.0 W/m2 1 303.0 W/m? Gen
Fare Infomation Monthly Power Supply view

overall analy

@ xerco k Y
> per Month o Kepeo supply iewh

» per vear

Total usage KWh

4 Anayss DER Supply h
. = PV Gen. Battery supply  750.6 kWh
» Battery 26132 kowh Battery charge  315.9 kwh
» Smart Consent ~
» Smart Light

» Floor Usage

» Max Peak

GN.B/O 2.0 kW - - Forecasti
Comm. Fail 1} Operation Abnormal d 1420 e Monthly Peak
> Py Total Peak

Power supply demand status Realtime usage > Lead

4 Supply Power 142.0 kw # Power Consumption 141.8 kw Current Demand -~ Exp. Demand Evaluation — Peak 211.3 kWh

KEPCO Ught  12.2 KW  Hestng 225 kW f B Kepeo peak

PV outet 8.1 kW  evchags 0.0 kW 199 kWh

14 15 16 17 18 19 20

BATTERY coolig 0000 KW 4gp.,  75.1 kW s ? : e ®

) i Function e e a1 ®
Smart Grid Station #  #HOME 56 Managment  Floor Usage e Clceic Sopply Condioning Cormel | 5 SSHCS DER situation, T ] SmartGridStation#  Awowe sceaew SwaRmeun o : T 14 : 4

Smart Light Detail Consent interlock : EPT PV Interlock : TORGRT Priocity E 44 5e o

Light Demand : 4.6 kw |

Light Switch Light switch OLump Control

= gy

O Group

ON

Smart Light Control Smart Outlet Control
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3-1 Smart City — Naju City

> Smart City Project (Domestic)

» Duration : 2015 ~ 2020

>» Contents : KKBEMS, Renewable, EV charger, ESS, TOC

SGS(Public Officgy

Wind Turbine

= 2015 Plan

20 places

Naju S/S, 10MWh

€2 CEPCO

2.5MwW

Copyright ©2017, KEPCO. All rights reserved.
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S)4 Smart City - Dubai

Dubai Smart City

Layout of dewa green Garage K-BEMS

Control Battery 365kWh |

HVAC (Chiller) =Tz BESS3
Eg P C S 300kW

FIERERES
L
Photo Voltaic3
120kWp

> l';!:;‘\ SmartHome
..~ Smart Applances &
e PV, ESS, EV

BESS 2

Battery 90kWh
P C S 120kW

Copyright ©2017, KEPCO. All rights reserved.
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Micro Grid

> Micro Grid Project in Gapado

» Duration : 2011.11 = 2013. 10

»  Goal : To replace Diesel Generation Power with Renewable Energy and Smart grid

Seawater — N
[W Desalination ] . i
Plant (50kW) Advanced
Distribution . .
p—— o pmpe s ™ Automation Micro-Grid
 System— Operation Center
SHlEI-1 - - iy -
, Y < - ‘.IE‘LEQ _ :Hgm -
o ® o .. T
30kwL [ r ;
(7 =) . o »| Energy Storage
— LEfe System
- A
WP |« o smsma :3.' saveE __ (1.86MWh)
250kW*2 | o - S
e e _ ol
b h - -
N = S ey £ RTU for Diesel PCS
EV Charging I Generation
AMI
3 units (150kW*3) L (1.35MVA)

€3 CEDCO
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Micro Grid — Gapado Island Project

> Satellite Picture

iICarbon Free Island G%rgfigt]raijdh‘ in Gapado
‘g . =X

Copyright ©2017, KEPCO. All rights reserved.
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S Micro Grid

> Project for isolated island

Area/
Population

Customers

Configuration

Feature

Status

€3 CEDCO

Gapa Island Deokjeok Island

0.85km?/ 281 22.97km?,/ 1,919
193 1,000
WT+PV+ESS+AMI WT+PV+ ESS + EMS

+ Geotherm
Carbon Free Ecology Energy
Island Independent Island
(Korea’s First) (Stailization, Optimization)
Operating Project Started

Copyright ©2017, KEPCO. All rights reserved.

72.9km?*/ 10,673

7,932

WT + PV+ Hydro +
Geotherm + ESS + EMS

Green Energy Independence

Island

(Economic feasibility
+ Supply reliability)

Planning

e
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ESS for Frequency Regulation

@ ESS for Frequency Regulation

Utilizing 100% of Generator Output by Replacing Frequency Reserve in
Thermal Generators with ESS Betuce Generation Costs

© Target : To Build 500MW ESS (2014 ~2017)

Classification Total

15 "16(~'17.6) 17
Capacity(MW) 184 140 124 500
Substations 2 7 4 4 17

< Seoansung S/S > < Shinongi v < Shingerong S/S > < Shinhwasun S/S > ‘

> The largest capacity of F/R ESS in the world

- Reduced $346 million of generation cost

- Project with 33 SME’s provided track record for SME’s to win overseas contracts

26
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5-2 ESS for Frequency Regulation

FR ESS Operation System

_ ~ e 2015.5.26 3t
FaHZHE ESS 2YA2H S Y18 k11
2 = ESS 2% =1

ESS OjH|=  1,573.0 MW

wHY +0% o

396,224.0 MW )6,537,280.0 MW

W (s) 13 EFHE]) 8 3
¥3y  6,819.5 MWh 9% .2,823.5 MWh

-24MW -20MW -10MW I 10MwW 20MW 24MW

F

za4+ 30.0Hz z=2215.4Mw  us BFX] soc 31.3%
ESs 2Q ®
ESS 27 2 =7 Type

4 ESs Mx22  28.0 MW 4 AGc 2d 0%

427 71523 573.0 MW 4 G/F2H 100 %
233 SR 0] eH x|
PCS 28 28 [1]
BATT 28 28 [1]

:OE
0 .
05A| 06Al 07 A1 084 09A] 10AI 1Al 12A1 13A] 14A] 15A] 16A1 17 Al 18A] 194] 204] 21.4] 224
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Thank you for your attention




