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History of KRRI
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Established as research institute of Korea National Railway
Certified as an authorized testing agency (KOLAS)
HSR-350 reached records 352.4km/h on test run
KTX-Sancheon(KTX-II) started revenue service

K-AGT started revenue service in Busan

Awarded the Top research institute in Korea

Awarded the Top technology comme ialization institute
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Classification of GHG emission source in Railroad
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Backgrounds

Electrification

Korean railroad network links the shortest
distance with X type + O type combination.

KTX service will be performed through the whole
nation.

Electrification will increase by 85% in 2020
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Diesel Consumption (L)

Backgrounds

A shift from diesel to electric vehicles

250,000,000
-@-Passenger -0-Freight -@-Total
232,107,043 193,425,058
200,000,000 225,000,305 180599338 477 400,071
100,532,814 161915170
150,000,000 125,250,008 121,730,225 128]025,403
114,185,231 107,065,317 ’
91321334 _ g6 751,276
100,000,000 75,363,063
106,857,035 68,196,874
104,260,170 85,347,583 5,350 741 80,274,084 01,350,605
50,000,000 76552107 5 gbg 520
0
2007 2008 2009 2010 2011 2012 2013 2014
Year

< Diesel consumption by the railcar operation (2007-2014) >

Electricity Consumption (MWh})
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¢ Rail vehicles powered by electricity have been steadily increasing.
s Growing challenges among operators to reduce energy consumption from their
operations and improve energy efficiency in terms of GHG emissions.

¢ Energy metering and billing systems are prerequi$
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< Electricity consumption by the railcar operation (2007-2014) >




Concept of Korean Smart Energy Meteri \ )/
System
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Driver’'s Monitor

Displaying the consumed power to the
driver in real-time for eco-driving

Data Analysis
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Action Plan for Smart Energy Metering \\/_
System 7\ l\

Target Tasks Vienna 2016 %

- Requirement and compatibility analysis of the energy metering device
Designing smart energy - Requirement identification for the vehicle and user interfaces
1 ot metering device & - Specification development of the device and system interfaces
. . - Design of system interfaces for the energy metering device
year manufacturing major En oty . &y &
- Design and manufacture of major modules
modaules for the device - Test standard document development for the metering device
- Functional test for major modules of the metering device
- Detailed design and prototyping of the metering device
Manufactu ring and - Performance test procedure identification for the metering device
2nd ye ar prototyping the device & - Performanc.e test for protcttyped major mo?ules of the meterin.g device
y { - Data collecting and recording system establishment for the device
teStlng Interfaces - System programming and development
- Target railcar selection and interface testing (Sep.-Dec.,2016)
. . - On-track testing of the metering device installed(Jan.-Sep.,2017)"
InStalllng the mEterll‘lg - Environmental and economic performance analysis of energy consumption from
Sl"d ye ar device & (o n-track) operations of the targeted car
- Identification and assessment of energy saving measures
- Specification identification of the smart energy metering device
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Examples

Functional testing of the prototyped major modules for the »
energy metering device VIENNA 2016
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<Profile chart of the active power for the vehicle’s operation
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<Profile chart of the line voltage and current RMS during the
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Examples

Data recording and management system

(Smart Energy Metering Device)

\
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(Memory)

v

Type
d Vehicle No.
S Fixe
Data recording item Car No.
item _
Vehicle No. Car No. Section
Base Storage time
Section Driver ID ]
Drive ID
Driving date | Storagetime Driving date
i Weight
Weight Driving mode .
Driving mode
Notch Braking notch Notch
9 Variable
Braking notch
Trai d Watt .
rain spee attage Train speed
Additional Wattage
Others

items
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Structure of server system for data recording,
management and analysis
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Data
recording
items
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(Server System Program) (Data recording & (Data Analysis Program)

management Program)
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Examples

Data recording and management system
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Examples =

Data display | %

VIENNA 2016 7\\\
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Examples

Data display Y

VIENNA 2016 "7/1"

Log—in Communication port setting




Application

VIENNA 2016 7“{3

Conducting field tests on the energy metering & controlling device, evaluating its
performance and commercializing the device

Improving the economic and environmental aspects of operating vehicles by using the
recording system of operating energy for rolling stock

Obtaining the technology associated with the high-voltage measurement and the data
analysis, thus assessing the energy consumption of driving pattern for rolling stock
Advertising technology associated with the smart energy metering device to the
stakeholder related to the railway industry

Preventing the abuse of operating energy and cost per each type of rolling stock and each
route

Establishing a mid & long-term strategies associated with energy supply and demand for
operating vehicles

Expecting the effect of improving the business condition for railway operation company by
minimizing the energy cost of operating vehicles

Satisfying the national energy saving policy with the action plan on higher operating-
energy efficiency for rolling stock
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Thank you for your attention!

yychunOO@krri.re.kr
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