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Summary

A awareness workshop on ‘dissemination of Japanese low carbon technologies in India’ was
organised on August 26, 2016, at TANSTIA FNF Hall, Guindy at Chennai by TERI in
collaboration with The Tamilnadu Small and Tiny Industries Association’ (TANSTIA). The
event was supported by Institute for Global Environmental Strategies (IGES), Japan. The
agenda of the event is given in Annexure 1. A summary of the deliberations of the workshop
is given below.

Mr C Muthusami, President, TANSTIA welcomed the delegates to the workshop. He thanked
IGES and TERI for organizing the seminar on climate change and energy efficiency issues
which are very important topics. He emphasized the need to reduce, reuse and recycle in all
aspect of daily life.

Dr Rabhi Abdessalem, IGES made presentation on the application of low carbon
technologies (LCTs) from Japan in Indian industries. He explained the matching business-to-
business (B2B) strategy for technology demonstration and scale-up of LCTs. A number of
feasibility studies as well as demonstration have been successfully undertaken by IGES and
TERI in collaboration with Japanese and Indian businesses. He explained that a on-line
Japan-India stakeholders matchmaking platform (JISMAP) is proposed during the year in
order to promote LCT deployment in India. The proposed platform will help strengthen the
existing partnership among different stakeholders (governments, industries, research
institutes and funding organisations) in both countries and accelerate the dissemination of
cleaner technologies in India. A copy of his presentation is provided in Annexure 2.

Mr Prosanto Pal, TERI made a presentation on probable contents of the JISMAP website.
The website could contain information related to Equipment specifications, typical
applications, costs (capital, operating etc), savings (energy, others), payback period, local
service support, case-studies, financing schemes for EE equipment (government, banks,
bilateral schemes) and so on. He requested the panel members to share their views on the
contents of the proposed platform. A copy of his presentation is provided in Annexure 3.

The presentations were followed by a panel discussion on ‘effective information sharing and
matchmaking through proposed on-line platform JISMAP’. Senior representatives from
Indian government (Ministry of MSME), banks (SIDBI) and industry (TANSIA, local industries)
participated in the panel discussions which was moderated by Mr Girish Sethi, TERI.

Mr C Muthusami, TANSTIA, mentioned that a time frame for technology transfer needs to
be defined. He mentioned that Tamilnadu is one of the leading producers of pumps and
motors, accounting for 40 percent of domestic production of pumps and motors in India.
There is a huge scope to collaborate with Japan in technology transfer of energy efficient
pumps and IE3 motors.
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Mr S Panikkassery, MSME Development Institute, Chennai mentioned that there is a huge
scope to adopt energy efficient production processes and equipment in the Indian
industries. Also, alternative materials which lead to reduction in energy consumption should
be adopted by industries. The Ministry of MSME is promoting ZED (zero effect, zero defect)
scheme as a holistic approach to improving quality, productivity and energy efficiency and
to reduce environmental pollution.

Mr V Chandramouli, SIDBI, mentioned that the bank has been financing energy efficient
equipment and promoting cleaner production processes. He emphasized the importance of
technology demonstrations as a tool to promote energy efficient technologies from Japan.
He mentioned that the proposed JISMAP platform could explore linking-up/establishing an
on-line financing application/payment for reputed Japanese LCT suppliers which can be
useful for Indian SMEs and financial institutions.

Mr S Thyagarajan, Mudhra Fine Blanc (auto ancillary unit) suggested that an approach
focused at unit-level feasibility studies and hand-holding during implementation could be
followed for implementation of Japanese LCTs by TERI and IGES. He suggested that a certain
time period should be set for the JISMAP web-site and unit level implementations.

Mr A Pari, from CRP (India), mentioned that providing case-studies on Japanese LCTs will be
an useful feature in the proposal JISMAP web-site. The web-site could be a useful resource
for increasing the awareness on energy efficiency by highlighting the costs of utilities like
compressed air and SEC benchmarks for energy-intensive equipment.

A detailed technical presentation on “Low Carbon Technology of Air Compressor System -
Energy Saving and Environmentally Friendliness” was made by Mr Tsukasa Saito. A copy of
his presentation is provided in Annexure 4.

A detailed technical presentation on Necessity of Visualization (FEMS) and Example of
Energy-Saving of Distribution Facility Through FEMS” was made by Mr Akio Yoshizaki,
Hitachi Industrial Equipment Systems Co. Ltd. A copy of his presentation is provided in
Annexure 5.

The workshop ended with a vote of thanks by Mr Chetan Sangole, TERI.

About 30 participants from industry, government, consultancy agencies and donor
organizations attended the event.

Some photographs of the event are provided in Annexure 6.
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Annexure 1: Agenda of the event

IGES

Institute for GloDol
Ervircnmental Strategles

Awareness Workshop
Dissemination of Japanese low carbon technologies in India

Venue: Date:

TANSTIA FNF Hall, 2" Floor August 26, 2016

10, GST Road, Guindy 10:00 am - 4:00 pm
AGENDA

Session 1: Inaugural Session

10:30-10:35am Welcome address Mr C. Muthusami,
President, Tamilnadu Small and Tiny Industries
Association (TANSTIA)

10:35-11:10 am Background presentations Dr Abdessalem RABHI,
IGES-TERI efforts to promote LCT Institute for Global Environmental Strategies (IGES),
. L . Japan
deployment in India with special
emphasis on initiating Japan-India Mr Prosanto Pal,
stakeholders matchmaking The Energy and Resources Institute (TERI)

platform (JISMAP)

11:10-12: 10 am Panel Discussion
Effective information sharing and matchmaking through proposed on-line platform JISMAP

Moderator: Mr. Girish Sethi, TERI

Panelists:

Mr S Panikkassery, MSME Development Institute, Chennai
Mr C Muthusami, TANSTIA

Mr V Chandramouli, SIDBI

Mr S Thyagarajan, Mudhra Fine Blanc

Mr A Pari, CRP (India)

Session 2: Technical session — Compressed Air System

12:10-13:00 pm Presentation on ‘Energy efficiency Mr Tsukasa SAITO,
in Compressed Air System’ — Compressed Air System Expert, formerly with
Japanese Experience Hitachi Industrial Equipment System Co. Ltd, Japan

13:00—-13:30 pm Discussion/Q & A

Session 3: Technical session — Factory Energy Management System

14:30 - 15:15 pm Presentation on ‘Factory Energy Mr Akio YOSHIZAKI,
Management System’ (FEMS) Hitachi Industrial Equipment System Co. Ltd, Japan

15:15 — 15:45 pm Discussion/Q & A

15:45 - 16:00 pm Concluding remarks Mr Chetankumar Sangole,
The Energy and Resources Institute (TERI)

3 Aeri






Annexure 2: IGES presentation

Widening Japan-India Environmental Technology Gateway

- e

IGES-TERI efforts to promote LCT deployment in India
-Special emphasis on initiating Japan-India stakeholders
matchmaking platform (JISMAP)

Abdessalem RABHI, PhD. I G E S

Senior Policy Researcher, and Task Manager, IGES nstifute fof Slobol

Erwhonmental Strategles

Table of content

1) About IGES: Outline

2) Background on IGES-TERI efforts to promote LCT
deployment in India

3) Initiating a Japan-India Stakeholder’s Matching Platform
(JISMAP) to Promote LCT Technology deployment in India

WwWw.igos.otjp IGES Institute for Global Environmental Strategies 2
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1) About IGES: Outline IGES

* Name of the Institute
The Institute for Global Environmental Strategies (IGES)

* Establishment
March 31, 1998

* Location
>Headquarter: Hayama, Miura-gun, Kanagawa |
>Tokyo Office: Chiyoda-ku, Tokyo

>Kitakyushu Office: Kitakyushu-city, Fukuoka
>Kansai Research Centre (KRC): Kobe, Hyogo :
>0verseas Offices/Desks: India, Indonesia, Thailand and China.

2) Background on IGES-TERI efforts to promote LCT
deployment in India

2.1. FY2010~FY2013
Application of Low Carbon Technology project (ALCT)

wWww.iges.or. jp IGES Institute for Global Environmental Strategies 4
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Japanese low carbon technology application in India under ALTC project

ALCT Project’s Stakeholders

IGES and TERI successfully engaged and matched various stakeholders to promote

and T 00y ¥ wp for
Sustanable Devesopment (SATREPS) o "
' of Environment an
zmm Japan International Government Agreement Ministry ewst (incta) 't and

institute for Globat
Enveonmental

Strategres

Japanese Companies
(g Haachi Esmm Yanmer,

www.iges.or jp

IGES Institute for Global Environmental Strategies

5
Aspect of strategy under ALCT project
|
atageld STNA: Tech, Neods Assesument (Demand sde)
TNA TAA
dantify “Seeds’ & ‘Needs' »TAA: Technolog latsility A 2 (Supply side)
Nk
-—— 4 THOrt it L0ChNOAGEY WITIER e o o o o e o o -
are potentially applicable
| >F51 Foasibility Studies which
Fs Includes pre-FS, FS, and dotalled
studies (DS5) to assess potental
b Impacts A CT
»Pilot projects which includes tech [ i
l P aton, tech. Y, anit fne prOJeCt
v M to locel condition:
Mateh Seeds' & ‘Neods' — “ : (20 10'
MRV =Moo, Report, and verify the pepact which is 2013)
- usaful to comer the impact with r
itakeholders interested mn replicaton
>Tapacity Budding about: Tech. operation, maintenancs,
. c» MRV arad foasibility studies, to be e ovided L0 employoes,
3 7 antrepreneurs, external experts, and policyrmakers
>Dissemination of results through matching B28, 82F,
Upscaling azp
Upscale The matching >Creation of enabling 1t for diffusi
{Institutional, policies, Linking with regional and
international initiatives).
www.iges.or. jp IGES Institute for Global Environmental Strategies 6
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Summary of “On the Ground” intervention

Technology Number of Number of
Onsite Feasibility | Pilot Projects
Studies (FS) (PP)
Gas Heat Pump 11 2
Hard Technologies [ gjectric heat 13 2
pump
Compressed air
Best Practices (Soft |system 13 4
technologies) Induction 8 2
furnace
www.iges.or jp IGES Institute for Global Ervironmental Strategies 7

Results #1 : Demonstration of Electric Heat Pump (EHP)

%+ Benefits

= Reduction in fuel consumption of boiler and electricity consumption of chiller
= Energysavings: 30%-40%

www.iges.ot jp IGES Institute for Global Environmental Strategies 8
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Results #2: Demonstration of Gas Heat Pump (GHP)

** Benefits
*  Switch from electricity to natural gas (NG)
=  Energysavings: 35%-45%

www.iges.ot jp IGES Institute for Global Ervironmental Strategies 9

Results #3: Demonstration of best practices on compressed air

% Benefits
= Reduction in air consumption, in air leakage, hence in energy consumption

* Energy Saving: 20% -30%

(1™

egS Start the use of efficientair gun

e g8 Reduce air leakege through installing foot switch ¢ §4 Reconsider pipe size and design

Notes:
-SMEs have taken aimost all the proposed measures in FS reports, except the instaiation of inveter type alr compressor. Addiional

10%-20% could be achived by installing inverter type air cCompressor.

" Aeri
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Results #4 Enhancing the awareness and capacity of various
stakeholders through trainings, workshops, forums, etc.

2) Background on IGES-TERI efforts to
promote LCT deployment in India

2.2 FY2014 & FY2015
Building up on previous achievement, and engaging
and matching more stakeholders

www.iges.or jp IGES Institute for Global Environmental Strategies 12

10 %
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FY2014 & 2015

Ministry of Environment, Japan
(MOEJ)

Finan pport

/

Institute For Global Environmental

(e.g.: Hitachi IES, Mayekaws,
Yanmar, Shinto, TLV, Miurs, etc.)

www.iges.or. jp IGES Institute for Global Environmental Strategies 13
I

Summary of selected technologies 2014 & 2015

Technology Number of onsite FS
Gas Heat Pump 5
Hard Technologies Electric heat pump 3
Once Through Boiler 5
Steam System Optimization 1
Compressed air system 10
Best Practices (Soft
technologies) Induction furnace 2
www.iges.or. jp IGES Institute for Global Ervironmental Strategies 14

11
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Engaging stakeholders
Matching Businesses to Businesses (B2B)

Investigation & capacity building regarding GHP (Sep. 2014)

Engaging stakeholders
Matching Businesses to Businesses (B2B) (continue)

Investigation & capacity building regarding EHP (Nov. 2014)

Investigation & capacity building regarding Compressed Air (Oct. 2014 & Sep. 2015)

‘ | —
IJNlhq ;CM‘
13 , ‘

12 ‘%
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Engaging stakeholders
Matching Businesses to Businesses (B2B) (continue)

Investigation & capacity building about Once Through Boiler (Dec.2015)

i ]
L. . -

Engaging stakeholders
Matching Businesses to Funding Agencies (B2F)

Mg, vith JICA (Ind Mtg. with JBIC (India)

www.iges.ot jp IGES Institute for Global Environmental Strategies 18
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Engaging stakeholders
Matching Businesses to Policy Makers (B2P)

e.g. mtg. with Local and Central Boiler
Inspectors regarding boiler regulation

www.iges.or. jp IGES Institute for Global Environmental Strategies 19

Key findings

e Huge potential/Market for Japanese low carbon technologies diffusion in India.

e Incomplete, fragmented, and uncoordinated efforts to tap opportunities.

e Technologies, policies, financing schemes, etc. are available (in Japan and India)
but significant information, knowledge, and expertise gap remains among
stakeholders.

e More efforts and resource should be allocated to creating opportunities to
Japanese suppliers to interact with Indian end users (B2B), policy makers (B2P)

and funding institutions (B2F).

e There is a need to initiate a stakeholders’ matching platform to address all the
above.

www.iges.or jp IGES Institute for Global Environmental Strategies 20
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3) Initiating a Japan-India Stakeholder’s Matching
Platform (JISMAP) to Promote LCT Technology
deployment in India

www.iges.or jp IGES Institute for Global Environmental Strategies 21

Objective of JISMAP

Initiate Japan-India stakeholders' matchmaking platform (JISMAP) that has a role of
assessment, mapping and “on the ground” and “online” matching (including capacity
building) of seeds with needs to match B2B, B2F and B2P from India and Japan. The
ultimate objective is to actually materialize low carbon businesses opportunities not

just identifying them.
Japanese Stakeholders Matchmaking Platform indian Stakeholders

Central/ Local Government

Cantral/ Local Government
(MoEF, BEE, GEDA_ #tc)

(MoE], Hyogo Prefectural) ¢

Private Sector (SMEs ana

Private Sector (Miurs,
ndustnes Associations

TLV, Hitachd etc )

Funding insututions (SIDBI,
IREDA, 581, 1OCI etc

f/
L
h_ Other stakeholders

IGES Institute for Global Ervironmental Strategies

Funding institutions (JICA
1BIC, JETRO et )

Other stakehoiders

S yalg=—

www.iges.ot.jp 22

15 M
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Framework

» JISMAP includes IGES and TERI as implementing/executing agencies (core
members) and it is open to other relevant agencies from India and Japan to join it
as dialogue members.

-~

» The dialogue members should be mainly those who have accumulated wide
knowledge and expertise related to LCT deployment and who have strong business
networks such as business associations, funding institutions, local and central
government agencies, regional and international agencies, etc.

» Core members and dialogue members will coordinate among each other to
facilitate the “on the ground” matching of seeds with needs, through facilitating
direct interaction among B2B, B2F and B2P as well as “online” matching through
information and knowledge sharing regarding: technologies, policies and financing
options from supply and demand sides.

www.iges.or jp IGES Institute for Global Environmental Strategies 23
I
Key activities

1) Assessment & identification of seeds and needs (Technologies, Financing, Policies, etc.)

2) “On the ground” matching of seeds with needs (based on the findings from 1)):
>Onsite investigations & feasibility studies along with Training of Trainers.
>Development, sharing and discussion of project proposals, and if necessary
provision of loans syndications.
>Actual implementation of projects and best operation practices (BOP).
>Direct interaction of business with policy makers.

3) Upscaling and technology diffusion (based on findings from 2):
>Follow-up regarding the implemented projects/BOP to ensure their
continuous operation.
>ldentification and/or creation of opportunities at cluster/sector level.
>Explore replicability of implemented projects/BOP at cluster/sector level.
>Awareness creation and capacity building.

4) Online Knowledge & Information sharing (based on findings from 1) 2) and 3).

www.iges.or jp IGES Institute for Global Environmental Strategies 24

16 M
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Online Knowledge & Information sharing Concept

Technology Stimulating policiesand | Stimulating financing Note
regulations schemes
Category List lapanese Application: | Application: | From | Fromindia | FromJapan | From indis
Maker Sector location | lapan side side sde ade
Energy “Imverter Htachi1ES | Pharmaceutical Channa JICA Public | NMEEE -8 export koan | -SID8I 2step | The size of IAC vary widely which
gfficiency | Type Ar N Priate <JBIC Graen loan means that not all IAC reguire
Compressor Partnership Program supporting financing schemes.
{1AC) Program Lomgressed &r 52 system, 50
(ppe) changing (or upgrading] the
hardware to IAC should be
Forging Matarashtna coupled with adopting best
(Nagpwr operating geactices (90) in order
forging to achieve more saving in term of
cuater) energy aod cost
tlectric heat | -Mayetawa | -Food processing ‘
pumd Chandigarh
Renewable | Solar PV Lommerciat Jewaharlal REDA
enengy Buldings Nebey program
Natiomal Solar Subsdies
Mission under INNSM
www.iges.or. jp IGES Institute for Global Environmental Strategies 25

Key feature of the platform
1) Practical: unique forum where matching B2B, B2F and B2P can occur on the
ground as well as online.

2) Comprehensive: Information and knowledge sharing is about various aspects
(technologies data base, policy data base, financing data base, etc. not just about
one of them as in the case of existing platforms.

3) Systematic: It addresses all the stages of LCTT, with special focus given to follow up
activities.

4) Ultimate goal is to materialize the opportunities rather than just identifying them.

5) Develop the information rather than just collecting it.

6) Technology/BOP categorization to craft the need for intervention.

7) Itis not an alternative option to existing platforms, but rather a complementary
one to them.

www.iges.or. jp IGES Institute for Global Environmental Strategies 26
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Any recommendation on how to make JISMAP operational and
beneficial to Indian and Japanese stakeholders, especially

businesses, is welcomed.

Thank you for your attention
S i e

www.iges.or jp IGES Institute for Global Environmental Strategies 27
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Annexure 3: TERI presentation

Japan India Stakeholders
Matchmaking Platform (JISMAP)

Awareness Workshop on Dissemination of
Japanese low carbon technologies in India

Chennai, August 26, 2015

teri IGES

Large number of Japanese energy efficient
technologies have application in Indian industries

= Compressed air system

= Factory Energy Management System (FEMS)
= Once through boiler

= Condensate Management System

= Micro cogeneration

= Energy efficient ventilation fan

= Gas heat pump (GHP)

= Electric heat pump (EHP)

= Amorphous transformer

= Electric induction melting furnace

19 ‘%
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Capacity building and awareness raising

Several cluster workshops to introduce technology to business
entropreneurs and business associations

Workshop
Chandigarh

JISMAP WEBSITE

Goal
To help link Japanese EET manufacturers to Indian industries

Specific objectives

U Showcase benefits of Japanese EETs through brochures,
feasibility reports etc

(1 Potential market/applications in India

U Pre-information before B2B interactions

Beneficiaries
— Japanese technology supplier
— Indian industries and consultants

Aeri IGES

20 %
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Points for discussion

— Contents in the website which will be most useful for Indian

users

Equipment specifications

Typical applications

Costs (capital, operating etc)

Savings (energy, others)

Payback period

Local service support

Case-studies

Financing schemes for EE equipment: government, banks,
bilateral available

O NCT O D D

— Do you know of any other web-sites which services a
similar purpose

deri IGES

Thank you for you attention
—c

21 M






Annexure 4: Low carbon technology of air compressor
system

Low Carbon Technology of
Air Compressor System (Version 2016)

- Energy Saving and Environmentally Friendliness -

Tsukasa SAITO

PR \ {
» - TY ’

W aaa s

Air Compressor

Advantage of CompressedAir

: !(E)Iaesay nto use Hydraulic Power
Al (Powerful)

= Air can be returned to atmosphere Electric P

« Quick movement MGAISe Tower

« Light & small actuator (Accurate) _

«» Safe if leak (no spark)

Volumetric PIV1 _ P2V2
Boil - Charles’s Principle T1 ™

When volume decreases, pressure goes up.

Piston Screw
e

Features of Volumetric Compressor
1. Basic capacity are determined by size of compression room & rotating speed.
2. Basic capacity does not change even by discharge pressure.

3. Power consumption is decreased when discharge pressure is decreased.

23 %

(* P: Pressure, V: Volume, T: Temperature)

g

Bernoulli's Principle

- -

- —————
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Cost and effect in Improvement of Compressed Air System

Cost Small Medium Large
Payback period | Very short (less than half year) |Case by case MAX. 4 years
Ease of Easy Shghtly difficult Difficut
implementation | (Soft technology) (Hard + Soft technology) (Hard + Soft technology)
Effect Smal ~ medium Medium Large
Items to be 1. Reduce air pressure 1. Restructure piping system |1 Make clean air system oil-free
implemented |2 Stop supply for not-in-use area |2. Size up air-dryer and filter system
3. Repair leakage 3. Sze up receiver tank 2 Provide dnve multi unids with
4 Ventiate compressor room 4 Use booster compressor multi-controlier system
to cool down 5_Divide pressure 3. Use VFD(VSD) compressor
5. Efficient air equipment blow 4 Restructure compressor system
gun, arr cylnder, nozzle, joint, choose large sze or divide
valves 5 Recover energy

How to choose air compressor system

Variety of Compressor

a) Compression Principle (Volumetric & Centrifugal)

b) Lubricant & Sealing (Oil-flooded & Oil-free)

¢) No. of Compression Stages (Single Stage & 2 Stages)
d) Cooling Methods (Air-cooled & Water-cooled)

e) Number of units (Large size or divisible system)

What is Oil-free Compressor?

High skills and materials are necessary to manufacture.
Sealingis important even in high-speed operations.
Maintenance cost is higher than oil-flooded type.
Efficiency is slightly less than oil-flooded type.

Price is higher than oil-flooded type; in fact nearly double.

but Non contaot
Oil-free compressor can get very cleanair (class zero certification) operation
It can be used for hightechnology products and high quality use to develop industries

for

Electronics, semi-conductors, food, medical supplies, textiles, and others
Qil-free air can meet HACCP, FSSC22000 and GMP regulations.
*HACCP; Hazard Analysis Critical Control Point
*1SO-22000 & FSSC22000; Foundation for Food Safety Certification
*GMP; Good ManufacturingPractice

Advanced technologies below are put into the compressors.
*Reciprocating compressor
*Screw compressor
*Scroll compressor
*Centrifugal compressor

24 ‘M
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Energy Consumption...
Case of Japan (similar to Gujarat, India)

Lighting
cilities
CO; emissions in Japan (by fuel combustion) 2
{FY 2005 estimate by the Minisiry of the Environment)
~ | Water supply/
Energy mm':o;“ J dulmg::uilkiu

Domesscsecior Production
15% :
facilities

Work ana other
Secior (commerce.
sendce, oflice, #ic.)

[Alr compressor

19%

20 -25%

Transpoaation

sector (Vehide,

ship. etc )
21%

Energy consumed for the industrial sector (factories) accounts for approximately 40% of
the total energy consumption in Japan.

It is considered that approximately a quarter of that amount is used by compressors.

In addition, compressors are regarded as machines for which energy consumption can be
reduced relativegl easily. As a result, energy saving through rotation control and multiple
unit control is strongly requested by the Ministry of Economy, Trade and Industry as well.
Therefore energy saving for compressors needs to be addressed urgently.

Check out Energy Costs
-LCC and Specific Power Consumption

Most of compressor LCC '.s Note: LCC = Life Cycle Cost
used for power consumption. <Example>

* Qil flooded 75kW class rotary
Maintenance cost: 12% screw (standard type)
W T (9,500,000Rp)--- fullmaintenance  * 6000h/y operation 7.0Rp/kWh
p <= Overhaul 3times, * 60% Load example
6000hs service 17times. * Total cost: 20 years average

Initial cost: 9% (maximum)

(7,000,000Rp)- - - (compressor, air-dryer, filters,
air-tank, installation/starting, piping, etc.)

l Specific Energy Consumption I

How much for 1 mi of compressed air? --- Example of quick calculation (60%load)

—
_{ How much cost Input Power % Electricity cost
for your company? Energy cost _— 84 (kWh)x0.88 7.0(Rp/kWH)
1.2Rpr;1/ (109Rp/ m ) FAD 13.2 % 0.6 = 60

(rri/min) (min)

25 M
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Check Points

I,Cieck operation /I [

Power
monitorin

Power
facility

Inverter comp.
Introduction
2 sig. comp.
Introduction

ressure

[Clleck operating |
P

for Compressed Air System

Plant A

"

[ Check receiver
] sizing
2

-~

/

# Comp. roox

=

[

i

\ [

(&\om'mmmn )

m Check leak
w)

e

_.._

Check
air flow

Multiple unit
controller

&P

==

Plant B | | | |

(Check piping Dp, leak )

Process for Energy Saving- - - Monitoring is Important

*<|Chock power consumption '

Is electric power consumption for air compressor and
other main equipment clear?

Check factory equipment

Clear improved point

]
ey

Do energy saving

N

Verification

Is piping in factory, running equipment, and end-pressure
clear?

What areas should be improved?

And how much improvement should be made?

Targets should be shared with both management and shop
workers.

- Replace compressor to inverter type or match the capacity..

- Lower discharge/end-pressure,

- Divide the line into high and low pressure lines.

- Improve environmental conditions such as ventilation and
ambient temperature.

- Optimize size and route of piping and improve air leak.

- Install air receiver or larger sizing.

- Multi unit control.

- Optimal unloading.

Keep doing the cycle.

- Periodical follow up forimprovements.

26



Workshop Proceedings — Awareness workshop on dissemination of Japanese low carbon technologies in India

Energy Saving from the Viewpoint of the System

Energy generation Energy transmission Energy consumption :. :'
Air compressor Paping Aur consumption

dewce

[ — Auliiary
o —— machine Cylinder
— Dryer Nozzle
Air rocener Ejector, edc

tank

<< improvement ___ |

o savingon.
N il

Energy management
Energy generation source (electricity consumption)
* Dispersion management / pressure dividing control
* Use of high-efficiency compressors, introduction of multiple unit control

Supply air loss control (4
Flowability due to pipe size, loss due to pipe length, leakage loss
Management of air usage method ) /
Consumption energy 5 0
Actuator driven by air \ /
"Energy for operating production equipment"
Air blow - accounts for 70% of the total.

"Energy for quality control, such as drying and dust/chip removal"
Synchronization between energy generation source (compressor) and devices

Efficient compressor ~ Most Efficient Position

In this practice, we verify the importance of proper pressure
design at positions in air supply lines.

1. Air compressor- * *ifair compressor is operated with low power,
how does the input power change if compressor is driven by inverter?
(VSD...Variable Speed Driven, VFD.. Variable Frequency Driven)
2. Local pressurization
Whatis “booster compressor'?
3. The pressure is separated.

=,

/"\y”\\
m @u think about electric costs )
: every month?

(—  High cost? \)) ( ) 5 .

\W/ When using an efficient machine,

9 (\ the investment cost can be collec Gz

¥ e immediately B (
Nt 2K
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Compressor Unloading Method Optimization
— Inverter Drive

Conventional unloading method (modulation and/or purge) consumes
unnecessary power during unloading. Inverter drive can save power!!!

- .

nverter

Power

If install Inverter
Compressor...

Air supply Alr supply

When you calculate the cost for several years, you can pay back the cost
within 3 or 4 years. (reducing power consumption=energy cost down=profit)
Not only can you reduce energy but you can also protect the environment
which reduces CO,.

Inverter Type: Ideal Choice for Energy Saving

+ Controls revolution of compressor according to the load
No waste of power & ideal capacity control
+ Operation with minimum pressure fluctuation
Inverter type: Keeps the setting pressure
Conventional type: Fluctuates around the setting pressure (*Referto the below chart)
+ Operation stops during unload
Avoids waste of electricity (Conventional type runs during unload and consumes
unnecessary electricity. )

V type vs Conventional type 1% kW =
Example: Discharge Pressure = 0.69MPa A ——

Conventional Type Ikt Auab: 21 ﬁ 0 il m 22kw
Q‘E 0.69 eerrsrmmeriaiieiinsmmcrrinie \ ..............
% 900rp
‘ | P $
g 09 |-fy> /\/\/\/; ”
= Setting Pressure 00\ 36 Orpm 7K

\

' Inverter Type A m d &

37kW inverter compressor can be
operated with 11kw class energy
consumption

Time
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Example of Power Consumption Reduction
with Inverter Compressor

M Installation procedure
Energy-saving diagnosis of air compressor (Measurement of 37-kW conventional compressor x 1 unit)

Diagnosis result

Improvement content

- Average load factor: 52% - 37-kW inverter compressor
- Power consumption: x 1 unit installed
23,600 kWihimonth | | -34% power reduction

M Investment and effect
- Investment amount: JPY2.5 million for a 37-kW inverter compressor
- Energy-saving effect: JPY 1.1 million/year

40 Currentpowerconsumption

M Spillover effects
- Investment in protection of global
environment through CO, reduction (-34%)
- Investment in longer overhaul cycle (8 years)
because of improved component durability, L
leading to reduced maintenance cost (-30%)

Power consumption
8

Time { 2hr / div)

Efficient Usage- - -Example of Local High Pressurizing

0.85MPa—0.5MPa | Not all air used at factory is running
Compressor supply pressure | With the same pressure.
0.50MPa Major energy saving can be expected
by introducing low pressurizing for
= the low-pressft:re equipment and high

Pressure:
Low in general
pres

the high-pressure equipment.

Air for general use | For local Ww. use of the
0.45MPa o boosting valve and the booster
compressor is recommended.
45MPa 0.45MPa

I__l '_| (Itis excellent in terms of
0.45MPa

since use of the booster compressor
can obtain the same effect as the
l
> l
i
i - i 3
Booster . *, . i — 0.80MPa

multi-stage compressor)
compressor', tteesesry S oMba

Operation pressure of high pressure use section is 0.85MPa now using 37kW 3 compressors.
Energy reduction of nearly 15% can be achieved if this operation pressure can be lowered up to
0.50MPa. In short, reduction of 37kW + 0.9 x 2.5 units =« 0.15 = 15.4kW can be achieved.

On the other hand, the load factor of the power for booster is set at 50% by using booster at 7.5kW,
7.5kW + 0.9x 0.5 =4.2kW

Therefore, energy saving of 15.4- 4.2 = 11.2kW can be achieved.

Annual energy saving is 11.2kW « 8000h = 89,600kWh (Rp627,200)

29 M



Workshop Proceedings — Awareness workshop on dissemination of Japanese low carbon technologies in India

Is the Current Pressure Appropriate?

» Investigate application of the compressed air in system.
- air consumption, minimum pressure (Does the device work at lower
pressure?)
» Separate the compressor supply system according to demand pressures?
» |If you need higher pressure due to pressure loss through piping system,
please study about compressor system change or distributed system.

<Example: Improved plan>

—
- T
-
= Press. reduce
Devices ‘ Devices
.-—.-z (Min. press. 0.69MPa (Min. press.
0.4MPa) 0.4MPa)
4
Operating at u_
0.69MPa
0.5MPa

Pressure Optimization by Piping System Redesign

What is an efficient way to deal with local low pressure demand?
Do you have similar cases like this in your factory?

1. Un-stabilized factory air.
[Status] Pressure on far side from compressor unstable.
Pressure down when other systems are ON.
2. Due to budget allowance, no uniformity on air system such as devices, piping
(size, route, valves). )

What kind of improvement in this case?

Many glove valves in \J/Uﬂn' = "
many locations through | == How do loop piping, size,

air piping system. ' { Digiogs ws L / bend and valves affect
toonamrow 7 proper pressure in

system?

Pressure lowered m far side I
from the compressor.

b
N
\\

2

Too much air blow
makes other devices hit
the lower pressure limit.
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Pressure Loss of Compressor Equipment

Any system causes a pressure loss.
Think of how to minimize the loss.

Recommendedlayout(reference example): Compressor-> Receiver-> Dryer -> Filter
Point: This reduces the pressure loss between the compressor and the receiver.

=

Bypass line

Bypass ine [
| W |
'
_ -i Air fiiter i *
| Isolation e . v (Line fiter) »cFr?u:‘s:
- vave ! ] {
(P1 Condensate Drain Condensate Drain

S

PN ;
P1 Receiver Bivei
\‘-/j P1 I 24 Filter

A ———a=a il Pi
4aP2 —_— pe
aEs 4P4 (@
Total pressureloss = P1- P2 = AP1+ 4P2 + 4P3 + 4P4

To achieve a higher rate of energy saving, select a pipe having a diameter one size
larger than the compressor's discharge pipe diameter. Also, select air dryers and
filters having a capacity one size larger.

_ Pressure Loss Through a Pipe

Pi, Qi L;] @ . Po, Qo
_— V ; Compressed air speed Focion
= [ Piping system > Air pressure

equipment
Pi
Po Loss energy
§ Effective AP: Pressure loss = Pi - Po
4 energy AQ: Leakage loss = Qi - Qo
Q

Airvolume Qo Qi

Eldirraleiihe pipe.= Qi Compressor's discharge air volume x  Ps/Pd

V (m/s)

A Sectional area of discharge pipe

The desired flow rate in the pipe is 4 to 5§ m/s. - Economic speed

The smaller the pipe size, the higher the flow rate, causing a larger loss in the pipe.
Accordingly energy loss is generated, reducing the energy-saving effect.

+ Example of 75kW Air compressor (Japan Model)
(Discharge pressure: 0.69 MPa, discharge air volume: 13.2 M3/min), size of discharge air pipe: 50A

V=132x0.101/(0.101+0.69)+ 005+ 0.05+3.14/4 + 60
= 14.31 m/sec (This is a very high speed.) The energy-saving effect is low.

KY| W
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Changing Air Velocity Through Internal Pipe: - -loop piping

112
=) Necessaryairvelocity Is about Sm/s
l l 1 1 Connect
112 Load Load Load
Load Load Load
3
Pressure loss is two times higher than g

How muchimprovementcan

air velocity in proportion
be made with loop piping?

Pressurelossis minimizedto one
quarter, only to make loop piping!

Pressure loss is limited to one quarter, only to make loop piping if
there is imbalance in the load.

Improvement Air Compressor System

* What is an efficient way to pressurize higherlocally within the air

supply system?
Do you have similar cases as below?

1. What is the best installation “Collective” or “Independent” ?
If using many compressors, you had better plan to install multi
controller system,

2. Compressor still operating even no using air.
If your factory has air leakage, you have to check how much leakage
are there and detect leakage point.

3. Air equipment is used efficiently. Blow gun, air cylinder

4. What is the good environment for air compressor system?

The air system is important, isn't it?
We need total system technology!
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Which Is More Energy Saving - Collective or Independent?

- - Setting Type Collective Independent
Collective setting Daily Easy Need to assign staff |
_ 3 Maintenance for each line
Regular Easy Need maintenance in
maintenance each line

Pressure Need to operate with | Able to apply
fiexibility the highest pressure | appropriate pressure

equipment for each piece of
(Some loss) equipment (Min. loss)
Pressure loss | Some Small

Pipingtendstobe | Piping can be short
Independent setting long Adustment can be

made in each line
Affects whole air Affects only line with
supply system the leakage
Muiti-unit Available Unavailable
Control

e
Energy saving can be made using inverter
compressor for both collective & independent
settings.
[ ——
; g

I
z
g

1. Collective setting: Inverter compressor absorbhs
load fluctuation

2. Independent setting: Easy to accomplish

08I Saving

Leakage Checking Method

Leakage check is performed at night or on holidays
when the plant is not in operation.
Once the compressor is operated and raised up to
predetermined pressure, stop the compressor and
e measure the time required for pressure reduction of
/v’ 77 _Leakage 1bar from the predetermined pressure.
| 2 Since all of this leads to waste of energy, quick actions
glies - are vital.

o - o= "}",_YM"’%@ It is possible to calculate the amount of leakage from
/d"' i R—c 32 the above investigation, then leakage locations need
il to be identified in the next step.

: Keeping that in mind, take measures from the most

leakage prone areas.

Leakage cannot be completely stopped with one-time
measures.

Continuous monitoring is required.

Places where air leakage is likely to occur

Blow gun Regulator Piping coupling
It is said that air leakage occurring at such places covers as much as 20% of the total average
plants.
As the amount of leakage can be calculated by the formula in the next slide, after confirming, the

same leakage areas can be identified and effective leakage reduction can be achieved.
Taraet reduction is half of the total ratio.
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How to Check Air Leakage?

Recommendation:
determine total leakage and reduce it by Leakage Checking Method

CRgEm ol 1) Operate compressor at night, or on a holiday, and shut

it down when achieving a predetermined pressure value.
Air leakage | \ 2) When the compressor is shut down, due to the
17-20% 2 | leakage, the pressure will automatically decrease. The
/' amount of leakage can be known by measuring the time
ken to decrease th ssure by 0.1MPa.

The formula to determine the leakage (C) is given below:

.
”ﬁ Leakage C= (P1 P2) X N
-— Po x t
= 7
=
gfh—- With:
, » C=Volume of leakage (M3/min)
» P1= Predetermined pressure (MPa) (gauge pressure + 0.101MPa)
Leakage P2= Pressure after leaakage (MPa) (gauge pressure + 0.101MPa)

=Time taken to reduce pressure from P1 to P2 (min)
Po=Atmospheric air pressure(MPa)
V= Piping capacity (Mm3) (In case of your company: ? m3)

Effective Usage of Air

Mainly, usage of air is divided into; (D Air blow,  Machine driving

(D) Air blow

€ Consuming most air in a factory [No.1]
A continuous air sound used in a factory increases the amount of
air consumption considerably if having much air blow work and
continuous use.
As for blow gun, a nozzle-type gun saves energy.

[Checking point ]
(D) Diameter of air blow outlet... (consumption is "large”, if the size is large)

2 Pressure of outlet (supply pressure) ... (consumption is "large”, if the pressure is high)

| @ Time and frequency b

(2 For machine driving (Actuator)
@ The air used for “actuator (air cylinder)" driving isn't so large, but guaranteed
minimum pressure is required since it is needed to provide the power.

| Note: Are [Supply pressure] and supply amount appropriate? |

The air supply amount can be reduced by 30 % when installing air
saving valve in the exhaust outlet of air cylinder.
Checking regulator's pressure gauge to confirm whether or not it can be

decompressed.
Also, the consumption can be reduced by combining with air saving valve.
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Environment of Compressor

Fresh
(Never install at such places!)

®If the air at the installation site is not

Cold

®In displacement compressor, even if

good then the compressor cannot the suction temperature changes, air
perform efficiently. volume shown by suction status

- Harmful gases in surrounding area hardly changes.

(corrosion, degradation, damage) (Screw, reciprocating compressor)
Mforﬂng::::smﬂs)(udydaw ®if {pressure andtemperature) are

- Sealed room (reduction of air volume, SO (RS Joe M RON

um:un.nnsmamomd
-mm-i(utm?.mm ....m..'%' ¥ canbes

Dry

® Part of the moisture in the suction

alr is condensed for draining and
then it is discharged. Hence at
higher humidity, amount of
compressed air of compressor
outlet can be reduced.

hulrmmtdalrm .

Suction 5°C (dense air)

{ —t, 5 R ’"'.n:.'_» :
@A | B
| .ﬂ,., Yo A M.l s ;

’\ v o NN o B ik z

—7» + *L Al Rt Compression  Cooling
— \ | @ (0.69MPa)  (50°C)
7 :‘L e k= 1T Suction 40°C (thin air)
o A 5

Compressor suction

Compressor discharge

Maximum loss of 3~5% !

The performance is affected ‘

due to filter clogging. i

5~10% effecton performance Specific gravity is approximately reduced by 11%
is perfectly natural.

Forlow density air, gty is small,
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Visualization (FEMS)
[Understanding Degradation]

4. Introduction of Tools for Understanding Actual
Situation of Energy Use
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1. Necessity and Positioning of Visualization (FEMS)

CHitachi Industris! Equipment Systems Co, Ltd 2014 All Rights Reservad. Copyright

Necessity of Visualization 1 4
[Narrowing Down Energy-Saving Measures]

1-1

Composition ratio of energy consumed in
electrical and machinery manufacturers

Air conditioning

7%

Compressor
12%.

Lighting others
7%

Narrow down

Power of production points of

Energy-saving measures can be developed
by understanding energy use.

CHaachi industr i Equipment Systems Co, Ltd 2011 All Rights Reserved, Copyrght
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1-2 Necessity of Visualization (FEMS) 2
| [Extraction of Wastefulness] 1/4
,\,-\/I/
Tldea

Energy needed for production
« When needed (year, month, date, hour, minute, second...)

« Where needed (whole place, building, department, production line, facility)
« Amount needed (technical standard, use/operation standard)

~

v«x/ ~ ? e
(Reahty S
* No-load power occurs even w_hen

production is not carried out.

« Lights are turned on at locations where
no production is carried out.

* Unnecessary amount of energy is used
despite using an inverter.

CHaachi industris! Equpment Systems Co, Ltd 2011 All Rights Reserved, Copyrgh

1.2 Necessity of Visualization (FEMS) 2 6
E [Extraction of Wastefulness] 2/4

Lights are ON when Production powerand  “Temperature seting of

ditioner is
: compressor are working 3% C:':'m :
i il during lunch break Y 60 low (gir co:t}itioner)
(Use energy where | [ Use energy when | Use amount of
not needed not needed energy more than
_ [Place (spatial axis)] [Time axis] needed

Visualize by means of monitoring

Energy-saving does not mean not using energy.
It means using energy
“where needed,” “when needed,” and “amount needed.”

CHaachi industr i Equipment Systems Co, Ltd 2011 All Rights Reserved, Copyrght
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12 Necessity of Visualization (FEMS) 2
E [Extraction of Wastefulness] 3/4

Where needed? Amount needed ?)
Remove Real time measurement Replace

in each production facility Collect
Review
Lower

When needed ? )
Stop
1-2 Necessity of Visualization (FEMS) 2 g
E [Extraction of Wastefulness] 4/4

*Un-necessary equipment remove
+*Substitute with ventilation

Yy
- = - *Tumn off the power frequen
ereven  StoP - during buaakpgmesfleq "
et *Open the transformer /
d,)—“
] - *Appropriate optimization of
Is inappropriate  Lower ‘tAe‘r’nppe‘r)gtum?;tﬁngandtime period,~
_ *Repair pipes Ve
Collect  *Collect and use it e
Benlare . *REplace them with inverter machines
Replace - 1o o0 e on

CHaachi Industri= Equpment Systems Co, Ltd 2011 All Rights Reserved, Copyright
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1-3 Detection of Waste by Visualization (FEMS) | *
E [Time Axis = Two Axis]
[Energy-saving measurement for aluminum die-casting]
25
20 T\ {WI A‘I} /ﬁ\fm\ B / o @:m:macmmng
s 15 1 ‘
= i
° 10 p g L“j k‘“"u‘ﬂ_ (3 standoy power
Energy Energy Energy
5 —saviag saving saving —
0

e e e

CHitachi Industris! Equipment Systems Go, Ltd 2014 All Rights Reservad. Comyright

Detection of Waste by Visualization (FEMS)

10

[Power Consumption = Three Axis]
: Detecting the points of cost -
Number ofproduchons comumpﬂon |ncreas|n9 Power consumpbon
4 J i S
/ Gt e ! - ncsn\A pr naew s caan
™ - Bt ARG B aRmSS e el
L) a5
2+ . a8
@ 4 27
2 4 18
13 4 08
04 0
"
8t a1 95 enewid B amusoentsit B a2 amessent B e amigsoen
b BRI SAIRNERI0mn)
16 30
128 204
") ulnnlininn L
ey Amount of electric energy Py
a 6
] B
1 2'3'"4's's'"7T s oMM’ a'ar'rR'A'o “n

CHitachi Industris! Equipment Systems Co, Ltd 2014 All Rights Reservad. Copyright
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‘1 A ' Positioning of Visualization (FEMS)
| [PDCA Cycle] 1/2
i r
P LAN Do
- cluon-
Policy+Plan Operation
KJ Continuous improvement
A CTION
(Analysis) C HECK
Readjustment Verification

CHitachi Industris! Equipment Systems Co, Ltd 2014 All Rights R

14 Positioning of Visualization (FEMS)
[PDCA Cycle] 2/2

" @ACTION
(Analysis)
eadjustment

(G) C HECK

Verification

@Do

Action-
Operation

@ P LAN
Policy-Plan

42
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13

2. Practical Example of Energy-Saving by Visualization
[Understanding Actual Situation]

CHitachi Industris! Equipmeant Systems Co., Ltd 2014 All Rights Reservad. Copyright

Example of Energy-Saving @ J‘

[Integration of Transformer+ Introduction of Amorphous Transformer] 1/

[Point] ~ [Impact/Effect]
The actual status of the usage of the transforme Elimination and consolidation of transformer
is looked at more closely by "H-NET", and the and renewal to low loss transformer

elimination and consolidation of the transformer " R.edug'"greg"u&*g co?'s:mpﬁon and electricity
can be considered. price.by n of loss

reliabili

Electric energy of No. 8 transformer at 500kVA
(Before renewal) per day

350
300
250 |
200 F
150 -
100 +

50 F

0

o B A fewn | 40 |20 | %0 |40 | 40
e mBMo | 0 | 410 |88

R (o)

°z385882883
(96}

lhﬂ

12 [ 13 | 94 [ 15 |16 |17 |18 |35 (20 § 21 |22 |23 | M4
RO | 90 1210 [ 3101290 |260 [ 150 | 3701 240 (260 [ 340 | 200170 | 110 80 | 40 | 40 | &0
16 |18 |42 |62 (50 |52 |0 [ {48 |[s2 |ap |40 (384|212 | 8 B | 8

BRI

Old transformers increase not only large loss but also degradation of insulation paper, etc.
Renewal to ultralow-loss super amorphous transformer is planned looking at both energy-saving

and reliability. SHitachi dustris| Equipment Systems Co, Ltd 2014 All Rights Reserved, Copyright
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21

[Integration of Transformer + Introduction of Amorphous Transformer)

Example of Energy-Saving @ dl’
2

Result of consideration of capacity

=T

and number of units of transformer

Integration and abolition of
hn:!tggrmorwas conducted based X

Transformer platform No. 8

ation status which was )
sled basedon HNET data.  )—"
Transformer platform No. 9

|emaual alojag

3@500KVA2 units

1950kVA 1 unit

1@50kVA 1 unit 3@500kVA 2 units

+Less load +*Enough leeway
«Gives noimpacton Inmmmemload capacity
noise and voltage +Has no impact even when
> fluctuation (drying the capacity decreased
= furnace, press etc. ) ‘(\::ldng machine, press,
= ‘Abolish - '
) s
g *Lessload
o *Increased the In = %
3 ' el it B Replace -
- 3p500kVA1 unit (goneral power, plug) 1@75kVA1 unit 3@750kVA1 unit
e— CHitachi Industris! Equipment Systems Co., mehhtﬁ Reservad. Copyright
2.1 Example of Energy-Saving @
[Integration of Transformer + Introduction of Amorphous Transformer] 3/

Genera
wastewater
neatment p

(75-+75kVA)

1— 1unit
(30—30kVA)

(11285KVA)

3 — 2 units 2 — 2 units 3 — 2units
(1000-+650kVA) (800--+700kVA) (1 059—;825kVA)
3 — 2units 3 — 1unit
(850—550kVA) (1 0§0—.500kVA)

4 -+ 3units
(850—60O0KVA) | 4 2units
e (1550—1500kVA)
(1100—’850kVA} g 3 —» 2 units
Main bidg.- I\*\ (1050—825KkVA)
Production en neoﬂng\ Ne2 3 3unit
A A1 B (1300-1080KVA)
| (15502 00k0R)
[Impact] — 2 — 1 unit
: Switch Boler-Transt (1000—300kVA)
48 units (5o s0umy { Plant A5 8g) | manutactring plant
(15405kVA) 3 2units | (A03Bidg)
Yy (1200—1050kVA)
; Technical school Insulatin
33 units “&gafet:?la |:l treg::\em fg cllty

2 — 2 units Ne17 1~ 1 unit Ne18
(200--200kVA) (200—150kVA) L]/—

CHitachi Industris! Equipmeant Systems Co., Ltd 2014 All Rights Reservad. Comyright
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2.1 Example of Energy-Saving @ g

[Integration of Transformer + Introduction of Amorphous Transformer] 4/4

[Points] 1. To review the capacity of transformation installation M
according to current workload and seek to reduce power
loss and contracted power.

2. To seek to minimize power loss by introducing and
properly arranging ‘Super Amorphous Transformer’. %

Reduction in power loss owing
i to introduction of Super 1
Amorphous Transformer
70
= 5 60
| Aboll_sl:h_," % G
2wl
Amo Ous ran °
comm § so -
§ 20 +
©w
10 -
Economic effect T
JPY5,531,000/year Before After
renewal renewal

CHitachi Industris! Equipment Systems Co., Ltd 2014 All Rights Reservad, Copyright

2.2 Example of Energy-Saving @ i«
;i [Improvement of Air Compressor] 1/6

<Key points and issues of energy-saving>

1. During the operation in which the number of units of standard machine is
controlled, power is wasted during standby because load operations and
standby operations are repeated.

2. Since bee air compressor is cooled by cold water, coolant water should

inverter for cooling
water during light load

Group controlling device
<Digital pressure control>

—— ]

- - . 3
Outline of water-cooled air compressor (before renewal)

CHitachi Industris! Equipmeant Systems Co., Ltd 2014 All Rights Reservad. Copyright
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Example of Energy-Saving @

2-2 [Improvement of Air Compressor] 2/6

19

. | Electric energy of existing compressor |

00 m  Unload
m On-load

250
® 00t
3 150 }

#® 100

50

0
1 2 9 4.5 6 7 8 8 100 12 131415 16 17 18 18 20 21 22 23 24

F3 &)
[Measured data of loadmg and unloadmg in 110kW & 75kW compressors]

r/,ra | B S B YO R 3 5

A Loading time j

IR T

Unloadlng time j

CHitachi Industris! Equipment Systems Co, Ltd 2014 All Rights Reservad. Copyright

Example of Energy-Saving @

2-2 [Improvement of Air Compressor] 3/6

20

<Improvements>

executes base-load operation by controlling the number of units and an inverter type air
compressor which makes up for fluctuation amount (Abolition of unload operation)

is operated only when the room temperature rises)

1. Shiftto load-follow operation which is a combination of a standard type air compressor which

2. Minimize the capacity of the cooling system by means of individual exhaust duct method for
air-cooled air compressor (Controlin which room temperature is detected and an exhaust fan

3. Reliability of controlling air compressor operation is improved by enhancing monitoring by H-NET.

Single-V system for controlling This area represents Power consumption rate (%)
the number of units effect of energy-saving 400 ‘ ,
| _ﬁ 00— vo~—a
- Activate/stop full load lock Stype S o | P
' ——__ SType 200 | —
. | Stype | Stype
Panel for 10 .
controlling 5 | Stype | Stype|S type
numberof units L14
Air tank 0 100 200 300 400
Rate of amount of air used (%)
Control of the number of units with V type: Load-foliowing ope

HISCREW V type + HISCREW S type (inverter machine)

S type: Base-load operation

CHitachi Industris! Equipmeant Systems Co., Ltd 2014 All Rights Reservad, Copyright
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Example of Energy-Saving @ "

2-2 [Improvement of Air Compressor] 4/6

Screw compressor
Standard machine: 75kW x 3 units
Inverter type machine: 75kW x 2 units

Standard machine (Base machine)
Step roller control

S
||||||

CHitachi Industris! Equipment Systems Co, Ltd 2014 All Rights Reservad. Comyright

2.2 Example of Energy-Saving @ -
[Improvement of Air Compressor] 5/6
Electric energy of air compressor after renewal
200 r ~" Thereis almost no inverter type
180 + /f unloading operation of & machne
o0 standard machineby B Standard machine}
B load following operation )/ B Unioad
= 140 - R, Ulnvenertype mu}ﬂle/
; 120 - {Standard machine)
NG P ———
100 - [ Unload
Pt = ml Ll 5=
s 11 B
60 r fe =
40 \ H
- ﬂ m fi
0 A
1 3 4 6 7 8 9 1011121314 1516 17 18 19 20 21 22 23 24
BF % (BF)
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Example of Energy-Saving @ 23

!”Z-ZJ_ [Improvement of Air Compressor] 6/6

120 [Impact) 60
* Electric energy: 330MWhlyear
= Electric price: JPY3,300k/year
100 | 1 50
80 | M 40
" &
E 7
wm 60 3o§
8 E
- =
40 | 20
20 | 110
0 L g
1A 2R 3R 4R 5K G6A 7R B8R 98K 1WA 1A 125
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93l Example of Energy-Saving @ i
[Operation Improvement of Painting Booth] 1/2

% [Before]

Taking a measure was needed since an exhaust fan
had been operated even during work not requiring it
due to being operated by a person.

[After]

For reducing worker's frequent operations, the
operation was improved to automatic operation,
which the exhaust fan is operated by a sensor when
a worker entering an spraying work area and

ST ene e e A "o suspended when coming out of the area.

Infrared sensor |
% ==

L ; ; ’ Exhaust fan

11kW/ unit

CHitachi Industris! Equipment Systems Co, Ltd 2014 All Rights Reservad. Copyright
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2.3 Example of Energy-Saving @ oe
4 [Operation Improvement of Painting Booth] 2/2

,‘;: GBBRT-RX(3f1) | S/H-8 [ME @ [Impact]

L coominzes] - Electric energy: 79.2MWh/year
s - - Electric price: 790kJPY/year

=Hil

mofuﬁzsal

y : — 1T )
<Energy-savmg points> :

* Is operating hours of equipment and work start time efficient?
-> Prevention of idling and excessive running in

* Is there lighting ON when unnecessary, air-conditioner operating when no one is around, air leaking?
-> Disconnection when unnecessary and maintenance

3. Practical Example of Energy-Saving by
Visualization (FEMS)

[Understanding Degradation]

CHitachi Industris! Equipment Systems Co., Ltd 2014 All Rights Reservad, Copyright
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3-1

Example of Energy-Saving @ r’

[Identification and Measure of Piping Degradation (Air Leakage) of Air Compressor] 1/2

|I"‘ IRTAAN MWL AT L
ol (FEMS)
MALAN (£F—%3ob) T ﬁ'
PhRNE d
] v
Tinan
L il ] ) ST,
I I : I f: [
Ds® 2E :l ac :l 38
A k=% AME—~5 i o MNE—s ME
PME—% " :: $l771
' -
t " e

| E
0%y — 1R%a| | 9F24—{ 1% EE‘%%*{A 1 80n EE 02, 18%
= T ) e - O e [

............................ |.m‘u

—— |
2¢C 28
A riS—5 GNE-5
En n 1
of2, | IR |38

O

e -
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3-1

Example of Energy-Saving @ mr’

[Identification and Measures of Piping Degradation (Air Leakage) of Air Compressor]

Air pressure transition when compressor stops (Saturday) Pressure system

2B2C 3C3E

s e

: For 2B system,
o 15 o 1 "*-_3" W, the pressure will go
o=t e e I Y e down to zero
45 \ \ in about 10 minutes.
4.0 \ A3 ! | m |

) \ E ! Air leakage is
35 ~ \ \ - possible.
30 \ l . !- l ‘ [
2.5 For other systems, ‘ Y 1‘ !ntenswo |f|spectlon of

the pressure will go \ \ air leakage is conducted.

29 down to zero in \ \ )

1.5 - over one hour. . \ X
1.0 < - ]l\

] of N

05} \
00 \ i L :

T 1w 200 a2 Y a0 wmnm
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[Predictive Maintenance of

3.2 Example of Energy-Saving @

acility by Means of Insulation Deterioration Measurement] 1/3

1. Configuration

(

(. ...... .o.

55?'”‘“8&%

Y

F

»N

i|[i

2. Purposes

|

w

=) | PR

to startup)
to prevent these troubles.

« Carbon adhered to the ceiling or platform falls and
accumulates on the heater and causes a failure or " .
deterioration of insulation which causes the furnace to
stop. Once the furnace stops, it requires time to
establish relationship with a peripheral control device B
and return to a steady temperature. (It takes a few days i

« ltcauses variation in product quality, so itis preferable !u '

3. Effect

replacement plan.

Ithas become possible to understand conditions
beforehand based on values, and formulate a heater

T austrisl Equipmant Systems Co, Ltd 2014 All Rights Reservad, Comright

[Predictive Maintenance of

3.2 ExameIe of Energy-Saving @

No. 9 L-3100V

acility by Means of Insulation Deterioration Measurement] 2/3

Ave. __ I @/0)| Max. /
mA 122 106%

10
% o8 Sign of insulation
- deterioration?
506 P
-
o .o 8‘ =

d can be easily
managed by displaying
the data graphically.

~

| @ Data for
July, 2004

g wim|w|w|w|wm|m|w | |[ve|vm|es| ol wa|eal wal o we | vo| e ne| 2o x| we | no| w0 | pe ) no| e wa
LI IOV ST P STV O T 0 T T, 1 OO T 100 Y AT O VO T T O O ST O, 2 T I T T
e joM| s lom|am|smion| st oo lousalomiom|valomlon|on|on| wseloc|sm|onfsolsn] | wisalonleal ¢
. | o3 Jou| s owlan]on on|enlon o] ea o es oo om|ew omom]ose]am|oe|ast]osom|onlon| odow]omw] oo
1 ' 1 1 1 1 ' 1 1 * 1 1 1 1 1 1 1 L] 1 1 1 1 L] 1 ) 1 1 1 1 1 1
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3.2 Example of Energy Saving @

[Predictive Maintenance of Facility by Means of Insulation Deterioration Measurement] 3/3

Max. | 1.03 mA 041 mA

Machine with bad
insulation level has
been working.

12.M6p3W 3PS00A
Name| (ZCT built-in type)

| Control value »

FhiRmA

0ge

060

040

o @ Data for

June 28, 2004

ow ) 18ee 1ien 1300 . o e e “ren Tiem . 2004 e 8¢ Icec e

&> ta ) a ) R el aci -2 L) fos e L) o1 i .2 o - azy Ei-3 L - s o 3
L L) L L) s - a - L1 2 o3 o a at LR ot st ) st -t L) 43¢ 2 413

— ] l! '!! _I_Q L3 L ™ - . - . - - " ) I |- ) I ) 10 - 19 -

Iz

4. Introduction of Tools for Understanding
Actual Situation of Energy Use

CHitachi Industris! Equipmeant Systems Co., Ltd 2014 All Rights Reservad. Comyright
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4-1 Introduction of Tools for Understanding Actual "
i Situation of Energy Use [Configuration]

cample: Hitachi Power Distributionand
| Utility Monitoring System [H-NET]

System scale
(1) Central unit: General-purpose PC, compatible with Windows7/WindowsXP
(2 Number of units that can be connected: 121 units (Repeater, during 3 DE-R2 units in use)
(3 Transmission distance: 4.8km (Repeater, during 3 DE-R2 units in use)
(For a transmission-line, chain-connected wiring by twisted pair cable with shield)

L.“% ' . ' I] -

.

SOMLT .3k -;. £ :
ection !. 3
software o
s ——
| Measurament unit up to 121 units, Transmission distance up to 4 Bkm ;—I‘} E
2 TIPSR e s ey Fves e e -f e
" HGHT 1.2kl J WELT 1.3aklf -

nE
R

/ L I 3 _\ \\_\ DE-R2
A ay= - e\ =

RS—4B5 (EXW
D=WFOAL A FRTI-TN
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i Introduction of Tools for Understanding Actual o
& Situation of Energy Use [Collection Software]

[Menu screen] [Measured value screen] [!‘Demand monitoring sc(eeng
Moves to each screen from this screen.  Displays reaktime data for each unit SrgaYS demand situations of specified
(1 unit/1 screen) series of power consumed for a imit of
30 mimtes with fine graphs.

P 28 Sead
pefs O § gurel pr—y +__mik megee’ ~  — i
- W £ OLar) we E=g— ETT ]
||m||||||||||||"||m g
ymwwy | _=temx i 1-..- (BB3 pwr | Gen L0
[Trend graph screen] [Daily report, monthly report, [Alarm information screen]
Displays all measured data of all units and annual report screen]  Displays a history of aclivations/
with 24-hour bar graphs It is possible to display daily reports of terminations of software or demand
(1 element/1 screen) past one morth and monthly reports of failures in table form
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J5

4-2 Direction of Monitoring [Reference]

4 "' j'
' 2!
@ . ) X ,’/"’ g

~ < Monitoring -
target
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Annexure 6: Selected photographs of the event
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