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Introduction

Target:

 To introduce KEPCO 4.0 key technologies including
loT(Internet of Things), Big Data, Al(Artificial Intelligence) for
Digital KEPCO, Open KEPCO, and Connected KEPCO
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Network Paradigm

Generic Communication Power Communication

Next-generation Network :i  PLC, Digital TRS

BcN  Power IT :

-

Ubiquitous Network Remote Metering Infraé

USN, |\/|2|\/| 00 Smart Gr|d
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KEPCO loT platform Needs

2 Step

~ ('05~"15)

Smartgrid

| | : (System interconnection)

“Establish infrastructure to pioneer new industry in energy loT sector”
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Speed of technological change

eeeeeeeeeee
growveth trajectory:

Source : Deloitte

KEPCO 4.0 Key Issues

@ IoT (Internet of Things)

@ Digitalization

@ Big Data

@ Al (Artificial Intelligence)

(5) CPS (Cyber-Physical System)
® Robotics

@ M2M (Machine to Machine)
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https://ripple.com/insights/welcome-to-the-fourth-industrial-revolution/

Virtuous Circle of loT, Big Data, Al

DATA
OUTPUT

DATA
— PROCESSING

pad .
IOT: Data Collection through loT ﬁéLAT

Source : [-ON Communications Blog
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Technology development based on Data Science

* Utilities Assets, data analysis and value creation opportunities
* Engie : Company-wide introduction of ‘Digital Transformation’

C3loT loT Platform
* Enel : Introduction for smart meter data analysis and use

* Supports SW development by analyzing large-scale on-site data
* loT and Data analysis platform based on Industrial Internet
GE Predix * Expanded application to aviation, power generation, transportation, medical, and
power grid

* Utilizing utilities worldwide

* Cloud based IoT platform
SIEMENS MindSphere * Provides data management and storage analysis for application development for
user's purpose

* Cloud-based data collection, analysis automation solution platform

ABB Ability * Mainly providing solutions for power networks and facilities

* Data-lifecycle management service with cloud-based data platform

SAP HANA * 51 solution services for utilities

Q) IERE
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KEPCO loTe-10m) Architecture

DEVICES GATEWAYS

incesTioN | ) automare ) BiGDATA ey

DATA INPUT  ~DATAPROCESSNG = DATA OUTPUT

Connectivity ....../ Governance - Ecosystem
. Big,Data Visualization
a Machine&Deep Learning Virtual Reality
, Visual Intelligence Augmented Reality

@) IERE 2017 [ERE-TNB Putrajaya Workshop. :

€5CEDCO



KEPCO loT(e-lo1) Standardization

Standardization Platform Eco-system

oneM?2M Global Certi. TTA Grand Prize SPIN (Smart Power IoT Alliance)
(June, 2016) (December, 2016) (October, 2016)
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KEPCO loT(e-loT) for Power facilities Mgmt.
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ICT R&D Status and Future

Target:

 To introduce on-going loT R&D projects, its Road Map related
to ICT Technology, and R&D Strategy for 4t" Industrial
Revolution Technology
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KEPCO provides ‘New Soclal Safety Service’ to the publlc,
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Perspective on Protocol (loT)

------------------------------------------
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On-going Project (2)

No. Profect 10T over VR&AR

2 Construction Project of New Energy Industry Software Convergence Cluster

e-loT Based Realistic Power Facility Visualization Solution

' Features Specifications & Benefits
= HMW

- 2D VR simulator implameantstion using HTC Wive

- Development of virtual powear maintenance facility,

combining loT and VR technology
-HMD 2160 = 1200 resolution and 3D 360 rendering support

- Wirtual reality simulstor - Support for wirtuzsl activity space within 5 meter

2 technology that guides the fisld worker in the 2D - 5w

simulation space{using resl 7E5kV Transmission tower - 20 modelling basad on actual measurement error

data in GoChang

- Experience of tramsmission tower:

{l=s= than lom, using Lidar scam data]
- Tramsmission Tower 20D Ul and UX using Unity 30 engine

A technology that helps fisld workers to wirtuslly - Tramsmission Tower 3D road view and control service

experience transmission tower maintenance

Applications
- Eco System
- Experisnce of power facility maintenancs

1. Collection Real Data - Integration of energy loT & energy Big-data

2. Transmission tower 3d modelling
using real dataf{using Lidar scan data)

2. Transmission Tower WR Contents

- Visualization of facdility information

[Experience of WR Tramsmission Tower using HMD]

Power-Gen Europe(2017.6, Germany)
€5 KEDCOo
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Perspective on Protocol (loT over VR: AR)

Electric Pole Power Transmission . . .
VB/A.R Soundness Tower Construction |® @ e Transr.mssml? Ll
Applications . . . Diagnosis
Evaluation Training
"“ IIIIIIIIIIIIIIIIIIIIIIIIIIIIII VR/AR Standard l@ VR/AR API IIIIIIIIIIIIIIIIII ....‘
: :
. VR/AR Core API Service API .

3D Object | 3D Object 360 3D Model Power Standard
VR/AR Modeling | Rendering Video DB Fadlity DB HMI (UX)
Engine
9 3D Space | 3D Space | Reslty-Vitud Power fadiity Legacy -
Modeling | Rendering Matchlng ~ Recognition | Interface y

llllllllllllllllllllllllllllllllllllllllllllllllllllll
P

KEPCO
loT
Platform |
! ) Device ID | Certi Security Data Model Certi
loT Infra

Q LEB f,iwm 2017 [ERE-TNB Putrajaya Workshap % ICEDCO



On-going Project (3)

No.

Project

IEC White Paper

- : OuIX| X0l SRR I8t EC 2| SEH2010) 1
W "]|I {i‘ | B ping with the energy challenge, The IEC's role from 2010 o 20300
' ISBN 978—2—88912—-890—7

PAPER
I .
11 E7 L] REEE] (20M) <
(Electrical Energy Storage)
ISBN 978—-2—83012—H80-1
m 2] AE TR, CHER T LR AR ol (2012)

wind Integration of laege—capacity Renewable Energy sources and
use of large—capacity Electrical Enengy Storage)
ISBN 978—2—8322—-0340—8

1o EiEH o] B S7E |t oIERa2s (2014) 1
{Microgrids for disaster preparedness and recovery)
ISBN 978—2—-8322-1151-9

i EERTESEADPEAEHE RiEH 2l xRt = (200)
(Orchestrating Infrastructure for sustainable Smart Clies)
ISBN 978—2—-8322—-1835—4
- .y
1 OTE MM == (2004) ‘

(Internet of T Aless Sensor Networks

———y

ISBN 978—2—8322— 1834
AN N O B B B B
1 ojeH S (2015) <
Factory of the future
ISBN 978—-2—8322—-2411-1

1 HEAE S| TREE TR (2015)
(Sirategic asset management of power networks)
ISBN 978—2—8322—2810—4

Hoao] ofg e ECE A E Tl Latglos B 5 glguch
hp: ffwww, iec, chfwhitepaper/

Copyright & IEC2016 All rights reserved
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IEC (International Electrotechnical commission)
IEC White Paper show that the Market Strategy Board will
identify key technology trends, eight different themes.
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Perspective on Protocol (IoT Wireless Comm.)
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On-going Project (4)

No. Project

Service based on International Standards

Facility stage
Standardization

Development of loT Common Solution and Application Technology for Electric Power

leT Service Solution

Facility management

Server Stage

©) IERE
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Perspective on Protocol (Visual Intelligence)
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| Deep learning library |
\I CV library |
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Detection Alarm

Visual intelligence for power plant meniwriny

Indexing flow ) Retrieval/30 modeling flow

30 phfect/space

hit match index
Detection Alarm e

—

| [, . 3 s -
=4 Decision based on the information of - . BREEE |00 Tt
W@ visual intelligent part J L
7

- O bject detection, identification &
Tracking(Aaea Surveillance)

- Thermal image
analysis{Underground
Transmission Turnmnel)

- Using machine learming
technology enabled on a maobile

robot deployved at an unmMmanned

Ppower substation.

el

\,

Varfees Senser Trchasdegi. for Tragosmibos

@) IERE 2017 [ERE-TNB Putrajaya Warkshap
% rctria Prmar Tocmotegy Musterm:



R&D Strategy for 4t Industrial Revolution

4th Industrial Revolution Technology
(industry4.0)

1. CPS(Cyber Physical System)

2. AR(Augmented Reality)

I
0
T

3. Smart Sensor

4. Industrial loT

5. 3D printer

6. Al(Artificial Intelligence)

7. Robotics

S
o
>
u
t
i
0

1N

KEPCO Power Information Service
‘ (R&D)

e-loT Platform

I
[\
E NetwL/
R
A Transmission & CUSTOMER
Transformation DETHEUTON (SMART
(UNDER-
(unmanned GROUND) HOME
D substation) APPLIANCE)
E [ HOME
Vv 'CAMERA !) SENSORIROBOT aj APPLICANCE
I
C Visual Intelligence Engine
| E Data Collection Facility
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loT Project @

Target:

« To introduce technology development status and outcome of
loT Project of which title is “Development of energy platform
and gateway based on loT"

¢ 2 CEDCO
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R&D deliverable 1/3 (Standardization)

% Establishment of information modelling and linking protocols that loT

Device can be connected to collect & control the measured

information and the collected data can be delivered to the platform
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R&D deliverable 2/3 (Communication module)

% Implementation of KEPCO-ARM IloT Integration and distribution of
joint logo chip to SPIN alliance

<=mbed OS=

<eloT protocol=

IEEE 802.15.4

IEEE 802.15.4

Application Application
Develop LWM2 LWM2M
ment UDP/ZOAP UDP/COAP
Tool /Iva IPv6
7 IPv4
/ 6LoWPAN 6LoWPAN

Ethernet

Application

LWM2M
UDP/COAP

IPv4

©) IERE
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Wi-Sun/LPWA

2017 [ERE-TNB Putrajaya Warkshap:

Wi-Sun/LPWA

Ethernet

[ ——
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R&D deliverable 3/3 (Standard Authentication)

’ ) Wi I_
sHAATA

rgpeTS i PR ¥ 34056 CHEAHA R8T BXZ 105
i h nfy o1 [ 1 042-865-5114 | 042-865-5203
|:" L iy i 1I “Hu ! ﬁ i vivw keprire.ke

ot eloT 5

)\|64 O|£Aﬂ IcEPCO

o7 7833 E"

o8 He KEPCO HE-2017-098456566

TIFICATION NUMBER
i,ﬂa:‘)“ﬁ Version 0.9.9 / Standard 0.9.9

B CEAN A .‘,"l]

i : & y

PRODUCT Device
HEM DegitaTec
MANUFACTURER 9
ﬁ:%?\urlg Model-KEPCO-987653900
=A
- 34056 CHE B A F47 BXIZ 105 (BAIS)

712170l chste] BH=E= ¥
IZEEZT0l FHget 7|7 |ol ABEA7I0
A5 ME SFELICH

DATE OF CERTIFICATION
2017-09-30
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loT Identification Code System

OID(Object Identification) : Member-body (2) National arc : KOREA : 410
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loT Project @

Target:

« To introduce technology development status and outcome of
VR & AR over loT Project of which title is “Construction Project
of New Energy Industry Software Convergence Cluster”
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e-loT over VR*AR Ecosystem
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VR & AR demonstration contents
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e-loT Realistic Power Facility Visualization Solution (VR)
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Transmission tower 3d
modelling

using real data(using VR Contents

Lidar scan data)

Transmission Tower

©) IERE 2017 [ERE-TNB Putrajaya Workshop:



loT Project ®

Target:

« To introduce technology development status of wireless sensor
network Project of which title is “Development of Wireless
Communication Systems for 380Miz band”
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R&D deliverable (Wireless Communication System)
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e-WSN Research Item

380MHz Radio wave method and system analysis for 380Miz utilization

@ Transceiver © Development of middle & low speed wireless comm. implementation algonthm

design . Development of physical layer tech. & performance enhancement algorithm

Networking v Radio resource management technology and interface development

@ Tech. “ Development of radio resource mgmt. tech in multi-hop environment

Development, pat; transmission scheduling & resource allocation tech development

e-WSNY, .
Local area

comm. System -

De\[elopment o Hybrld Service (Power sytem control & loT etc) Field demonstration

Implementation of develop tech system & optimization of protocol stack

®

Development of wireless IC & interworking test of physical networking
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e-WSN one-chip Solution

3GPP based
Relay link for
Radio Shadow
Area

Communication
&
Accuracy
Improvement

FMT modulation
Technology

for
mid&high speed

ARM loT Platform
&
mbed OS based
AMI, loT solution
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loT Project @®

Target:

« To introduce technology development strategy of IoT service

solution & application Project of which title is “Development of
loT Common Solution and Application Technology for Electric
Power Service based on International Standards”
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KEPCO loT Service Solution Module(1/3)

[0 KEPCO lota (e-loT) + smart home appliance standard & image system standard

KEPCO I-oT Standdalrd “ existing + Smart Home appliance,
Expansion module loT Standard Video system Standard <\a

Increase acceptability and scalability of heterogeneous protocol of
power facilities

* Smart Home appliance standard : OCF (international), KS (Korea)

X Video system standard : ONVIF (international), K protocol (korea)

» Service-specific e-loT operational scenarios and systematized design

% Operational design of sensor / image data < e-loT platform for each power
facility / service

« Develop standard protocol interworking technology
% Development of Connectivity based e-loT<+OCF interworking standard technology
% loT delay communication technology design
% Robot complex sensor data model standard design
% Established OCF-based service information model standard

D)

*

L)

X TTA(Telecommunications Technology Association, S417|&EZ& 215 7|2
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KEPCO loT Service Solution Module(2/3)

[J Development of visual intelligence framework for sensor & video tracking analysis

Object Detection &

Tracking Visual Intelligence

« Data network design and systematization design

% Design of data network based on sensor&image acquisition informaPower data set

< Underground Power Section Check Robot Agent Prototype Design secure

« Object tracking and anomaly detection algorithm development

% Sensor8limage data « e-loT operation desig,n 7-'.'11I -’.‘—’51-*

< Development of tracking recognition algorithm and :
anomaly detection algorithm

% Construction of video monitoring system

< Multiple image based facility monitoring & fault

diagnosis analysis
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KEPCO loT Service Solution Module(3/3)

[] Development of protocol / security authentication / management
control communication interface for power equipment connection

Interface Module “» Device mgmt. Driver Profile & Security

* Development of integrated operation mechanism

% Design of network management, supplementary services, control, security

authentication scenario

% Design based on e-loT standard sensing and image data intelligent operation

(equipment < communication network « server platform)
» Development of power service operation technology scenario
% Development of electricity service purchase specification

% Development of power service communication protocol specification

% Development of electric service operation procedure
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Prog ress in R&:D (Detection = Tracking, Power System Data Set)
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Thank you for your attention
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