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What is RENKEI control? Ly JIEITA
CEFIA

uture Initiative
for ASEAN

ASEAN+3

The Purpose of RENKEI Control
To improve energy efficiency in a short period without changing existing facilities

= “RENKEI” control server sets the optimized setpoint for the
= target equipment to achieve objective function

Minimization of GHG Emissions = Purchased Electric Cons. * Emission Factor + Gas Fuel Cons.* Emission Factor
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Applicable Optimization by RENKEI Control

JEITA

CEFIA
Cleaner Encrgy
Future Initiative

Category

Applicable Optimization by RENKEI Control

ure Ini 3%
for ASEAN

ASEAN+3

1 Utility Plant

-Boiler Plant Optimization

- Turbine Plant Optimization

-Boiler Turbine Plant Optimization

- Co-Generation Plant Optimization
- Chilled Water Plant Optimization

- Air Compressor Plant Optimization

2 Utility Plant
and
Demand Side

-HVAC system in building side
- District Cooling Plant Optimization with Demand

Prediction for Building Side

- Utility Plant and Manufacturing Plant

Total Optimization

-Smart City (Power and Heat) Total Optimization

© JEITA

Utility Plants in many kind of industry.
(Steam, Hot Water, Chilled Water, Electricity, Cogeneration)

District Cooling Plant for Buildings

Smart City

RENKEI Control
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Stakeholders for RENKEI Flagship Project Overview &V IJEITA

s ™
JE ITA Japan Electronics and Information Technology Industries
Association (JEITA) Working Group 1: RENKEI Control

Azbil Fuji Mitsubishi Yokogawa
Electric Electric Electric

Energy
[ Ebara ’ [ W.ased.a ] [Conservation]
Densan University

fMain Activities \
« Capacity Building
« Dissemination
« Feasibility Study

= « Demonstration Project

\ Visualization J

Center
\\
Collaboration |
University Association and ESCO
( . . . \ (
[ Chulalongkorn University (Thailand) ] Technology Promotion Association (Thailand)
[ Institute of Technology Bandung (Indonesia) ]
. . . . . MALAYSIAN ASSOCIATION OF REGISTERED
[ Hanoi University of Science and Technology (Vietnam) ] ELECTRICAL ENERGY MANAGERS (MAREEM)
Malaysia Japan International Institute of Technology ’
(MJIIT) Universiti Teknologi Malaysia (UTM) (Malaysia) Optimize (ESCO in Malaysia)
[ Asean University Network ]
\\ \\

[ ASEAN Centre for Energy ]

[ Ministry of Economy, Trade and Industry (Japan) ]

© JEITA RENKEI Control

ASEAN government stakeholder

Efficiency (Thailand)

[ Energy Commission Malaysia (Suruhanjaya Tenaga (ST)) ]

[ Department of Alternative Energy Development and ]

~

J
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What we have done from 2020 to 2023 IJEITA

Future Initiative

for ASEAN
ASEAN+3

| Start from Team Building in Year 2020 (Invitation to Japan)

© JEITA

We invited government and academic representatives from Indonesia, Thailand, and Vietnam to Japan and
conducted the following visits:

Yokogawa Mitaka office and a tour of the EMS at the Musashino Clean Center.
Azbil Fujisawa Technology Center and a tour of the BEMS for this center.
Waseda University Shinjuku Demonstration Center and demonstration of the integration of DR and HEMS.

Fuji Electric Yamanashi Factory and a tour of the FEMS for this factory.

RENKEI Control / / / 6



What we have done from 2020 to 2023

JEITA

CEFIA

Cleaner Encrgy
Future Initiative

o o [ ] o L d o
Capacity Building for University Students through Webinar
pacity g y g RN
B Thailand / Indonesia/ Vietnam / Malaysia / Philippines
Date Time Speaker
(Thailand
| s g g runefone
Where, 1st Day Seminar 1
* Heat of generated steam = Flowrate of generated steam X enthalpy of generated steam
* Energy of Fuel = Fuel consumption X Heating Value of Fuel 8.00 — 8.20 1.1 Introduction to CEFIA Ministry of Economy,
* Enthalpy of generated steam is ing on the steam and steam pressure
Measuring Points Trade and Industry
— 8.20 — 8.35 | 1.2 Introduction to APAEC and ASEAN Center for
Safety val Satrated
Sanwated dan ol , Generated steam flowrate Collaboration with CEFIA Energy (ACE)
Sleam -“‘[‘:“:"""‘““"“ Generated steam temperature
Steam dum e Generated steam pressure 8.35-9.35 1.3 Introduction of Digital Prof. Yoshiharu
/- | — Exhaust
et ( ke Transformation Amano, Waseda Univ.
X “f““'Exhaust Gas Temperature . . . .
oomeome [ Swehealer o ust Gas Flowrate 9.50— 10.50 | 1.4 Introduction of Instrumentation | Azbil Corporation
Technology
------ WAL b Feed water flowrate N
Fuel Flow rate <o o e — Wt 2rd Day Seminar 2
Air Flowrate ¢_________ " =% eater 8.00-9.30 2.1 Introduction to RENKEI control | Azbil Corporation
9.40-10.10 | 2.2 Introduction to subsidies and Yokogawa Solution
Fehw = Chilled water flowrate policy in Japan Service
Tchw, I\ed water temperature inlet to re'rigeratf)r . .
e ot g mperature oute from refgerator 10.10— 2.3 Special Lecture on Energy Prof. Yoshiharu
Total Power Consumption = Power of { Refrigerator + Cooling Tower Fan + Chilled Water Pumps + Cooling Water Pumps} .. .
11.00 Management System Shinjuku R&D Amano, Waseda Univ.
Measuring Points Center and Industrial Open Network
Cooling Tower Power Consumption  <=====3 - -+ Ambient Temperature Laboratory in Wasseda University
H Ambient Humidity
3rd Day Seminar 3
Cooling Water Pump PfWEf Consumption 7 8.00—10.00 | 3.1 Introduction to Feasibility Study | Azbil Corporation
. o - T ggg:::z a::z: ﬂfgz‘;ﬂeramre 10.15— 3.2 Hands-on Training Briefing (Self- | Azbil Corporation
Cooling Water outlet temperature 11.00 Learning)
4th Day Seminar 4
Chilled Water Flowrate 8.00-9.45 | 4.1 Potential Survey TBD
- Chilled Water inlet Temperature : .
Chillod Wator outlet Temper:ture 9.50 —10.30 | 4.2 Special Lecture on Prof. David
Supervisory model predictive control | Banjerdpongchai,
of air conditioning system in building | Chulalongkorn Univ.

© JEITA RENKEI Control




What we have done from 2020 to 2023
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| Continue this Capacity Building through e-learning (Thailand)

© JEITA

B From FY2021-FY2023 Total around 100 students got this course.

JEITA Lniecworiemd mometer T CAPL’
rd "
The 3 E-learning of
RENKEI Control

Harmonization of Equipment
for Improvement of Energy Efficiency

Instructors:
Lee Peoy Ying, Azbil Corporation, Japan.

Koji Takahashi, Ministry of Economy, Trade and Industry, Japan.
Septia Buntara Supendi, ASEAN Centre for Energy, Indonesia.
Prof. Yoshiharu AMANO, Waseda University, Japan.
Tomoyuki lkeyama, Yokogawa Corporation, Japan.

Prof. David Banjerdpongchai, Chulalongkorn Unibersity, Thailand

Course Highlight
Introduction of Instrumentation Technology
Introduction to RENKEI Control
Introduction to Feasibility Study (FS)
Introduction of Digital Transformation
Introduction to subsidies and policy in Japan

Target:
Electrical/Mechanical/Chemical Engineers or Interested Learners

__________________ BOOK NOW

B Chila @ SEan e

RENKEI Control
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What we have done from 2020 to 2023

| Research for Potential CO2 emission reduction by RENKEI Control

© JEITA

B Potential to reduce CO2 emission is 5 million tons per year from ASEAN region.
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What we have done from 2020 to 2023

Y JEITA

I Capacity Building through ASEAN University Network(AUN/SEED-Net) supported by JICA

B Project Consortium Name

« Real Time Utility Network Energy Efficiency Optimization with RENKEI (R-TUNE)

m Consortium Members
« Universiti Teknologi Malaysia
« Waseda University Japan
« De La Salle University Philippines
« JEITA
B Expected Outcomes
« Knowledge Transfer Program (RENKEI CONTROL & P-Graph)
« Assessment Tool to Assess RENKEI control saving potential
« Detail Feasibility Study Package for RENKEI by P-Graph

« Capacity Building Program to disseminate these outputs

© JEITA RENKEI Control

RENKEI CONTROL ASSESSMENT FORM - COMPRESSORS

Expected CO2 emission reduction

473,140

Freliminary Decision

PROCEEDTO
NEATPART

PartIl: Specific information of compressor system
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RENKEI Control Assessment Tool
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What we have done from 2020 to 2023 IJEITA

| Capacity Building for Industries

B Webinar for Thailand with Technology Promotion Association in Thailand (Over 100 Participants from industry side) (FY 2022)

B Presentation at Malaysian Association of Electrical Energy Manager (Mareem) Energy Efficacy Seminar (FY2023)

« Joint Presentation with UTM (Prof.Sharifah)
B RENKEI Control Webinar for ASEAN (FY2021-2022)

B RENKEI Control Seminar in Thailand and Malaysia (FY2023)

© L RENKEI Control / / / i



What we have done from 2020 to 2023 IJEITA

] Presentation at International Conference

© JEITA

CEFIA forum (FY2020-2023)
COP26/ Japan Pavilion (FY 2021) (Joint presentation with Prof. David Banjerdpongchai (CU))
1st Energy Week International Conference (FY2021) at Manila sponsored by ACE and ENAP4.0

1st International Conference on Sustainable Chemical, Energy and Environmental Engineering, Malaysia
(FY2022)

International Seminar on Chemical, Food, and Chemurgy Engineering Soehadi Reksowardojo (STKSR) (FY
2023)

RENKEI Control / / / 12



What we have done from 2020 to 2023 Y JBITA

1 Information sharing with ASEAN Government and ACE
B Thailand (FY2023)

Department of Alternative Energy Development and Efficiency (DEDE) Strategy and Planning Division

Agenda (CEFIA and RENKEI Control / Current Energy Efficiency Policy / Discussion about collaboration)
B Malaysia (FY2023)

Suruhanjaya Tenaga (Energy Commission) Energy Efficiency & Conservation (EE&C)

Agenda (CEFIA and RENKEI Control / Current Energy Efficiency Policy / Discussion about collaboration)
B Asean Center for Energy (FY 2022)

© JEITA RENKEI Control / / /
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What we have done from 2020 to 2023

|l Demonstration Feasibility Study

B Indonesia Fertilizer Plant (Estimated CO2 Emission Reduction 8,000t-CO2/Year)
B Thailand Food Factory (Estimated CO2 Emission Reduction 900t-CO2/Year)

B Malaysia District Cooling (Estimated CO2 Emission Reduction 4,000t-CO2/Year)

£ i

) Analyzes Reportin
RIETENE » Current Plant » I?:or d
Operation Data Condition and

of Target Operation Size of Saving
Period : Method of
Strategies :
Eor Improvement
Improvement

|

Estimate size of CO2 emission reduction from Feasibility Study

© JEITA RENKEI Control / /
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What we have done from 2020 to 2023 @ JEITA

lcaner Encrgy
Future Initiative

] IEC standard for FEMS which include RENKEI Control
B The FEMS international standard was published in Sept. 2023
« TEC 63376 INDUSTRIAL FACILITY ENERGY MANAGEMENT SYSTEM (FEMS)

B FEMS can accelerate whole optimization with supporting RENKEI control.

© RENKEI Control / / / e



Plan for FY2024 JEITA

I Capacity Building for Energy Auditor and Energy Manager (RENKEI Control Training
Program)
B Develop RENKEI Control Training Program Course for Energy Auditor and Energy Manager

B Develop RENKEI Control Assessment and Feasibility Study Tool which can be used by Energy Manager
m Workshop for Energy Auditor and Energy Manager

Energy Efficiency and Conservation Act in
Malyaia
(Large Energy Consumer)

Why Energy Auditor and Energy Manager?

Energy Manager for
Industries and Commercial Building

Because Energy Efficiency laws and regulation often
include following obligation. ﬂ

Provide Training
For RENKEI Control

1) ASSIQn Energy Ma”ager Optimal Systems Engineering (OPTIMISE)
2) Conduct Energy Audit UTM spinoff company in Malaysia and
3) Reporting Energy Consumption and GHG emission ?Ersegg)tered a5 an energy services company

4) Improvement Plan for Energy Efficiency Collaborati ﬁ
ollaboration

JEITA

© RENKEI Control / / / e




Thank you for listening

RENKEI Control
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