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Summary

A dissemination workshop on ‘Promoting transfer of energy efficient industrial technologies from Japan
to India’ was organised on 11 December, 2015, at Hotel Courtyard Marriott, Pune by TERI in
collaboration with Maharashtra Energy Development Agency (MEDA) and Mahratta Chamber of
Commerce, Industries and Agriculture (MCCIA). The event was supported by Institute for Global
Environmental Strategies (IGES), Japan and Shakti Sustainable Energy Foundation. The agenda of the
event is given in Annexure 1. A summary of the deliberations of the workshop is given below.

Mr Girish Sethi from TERI welcomed the Japanese experts and other delegates to the event. He recalled
the long and fruitful cooperation between TERI-Shakti-IGES in promoting energy efficient Japanese
technologies among Indian industries. He mentioned that officials from Hyogo prefecture will be visiting
Gujarat in January 2016. A joint workshop between India and Japan side is proposed to be organised in
Ahmedabad. Also, a number of Japanese companies are showing a keen interest to work in India. He
briefed about the recent field visits carried out by boiler expert from Miura (Japan) and steam experts
from TLV (Japan) to various industries. These Japanese experts will also present their findings during this
workshop.

Mr Shashank Jain from Shakti Sustainable Energy Foundation gave an overview of energy saving
possibilities through energy efficiency. He mentioned that India is the fourth largest economy in the
world and the country’s energy demand is expected to double in next 15-20 years. Energy efficiency is
the most attractive option as the country’s energy imports is likely to rise from 30% in 2010 to more
than 50% in 2030. He mentioned that energy efficiency could help to reduce production cost, improve
competitiveness and reduce CO, emissions considerably. It has been estimated that India could save 800
million tonnes of oil equivalent of energy through energy efficiency alone. He mentioned that if the
human development index (HDI) of India is to rise to that of developed country levels, the per capita
energy consumption of the country will increase by 5 to 6 times of the present level. He mentioned that
climate change issues and associated impacts are matter of high concern at the global level and is a
challenge for all organizations to tackle it. Japan is well known for energy efficient technologies and
hence bilateral cooperation with Japan will be of great mutual benefit for India. He urged industries to
come forward to take help from organisations such as TERI for improving their energy efficiency. India
has some of the best as well as worst energy performing plants in the world in several sectors. Although
the country has good policies like Energy Conservation Act, Electricity Act, PAT scheme and so on to
promote energy efficiency, there is scope to improve the implementation of the policies. TERI can act as
catalyst for promoting energy efficient technologies in India. Under the present initiative, all partners
are playing an important role viz. TERI is identifying the industries for implementing energy efficient
Japanese technologies; IGES is helping to provide Japanese experts and technologies and Shakti is
supporting the India side with financial and other resources.

Dr Rabhi Abdessalem, IGES provided an overview about IGES and the IGES-Shakti-TERI collaboration in
India. He mentioned that feasibility studies, detailed studies and demonstration project have been
undertaken under the collaboration in a number of Japanese energy efficient technologies and best
practices. He emphasised the importance of capacity building for improving the operating and
maintenance practices. During 2015, the focus of activities has been on building on previous
achievements and strengthening partnership. An empirical technology assessment framework has been
used by IGES to identify priority technologies in 6 focus countries — Bangladesh, India, Indonesia,
Mongolia, Thailand and Vietnam. The framework is using technology mapping technique to develop
recommendations/proposals on increasing strengths and minimizing weaknesses (and/or enhancing



opportunities and minimizing threats) to promote Japanese technologies overseas. Based on the
technology mapping exercise the three technologies — high efficient air compressors, once-through
boilers and steam control system — have been shortlisted for India. In conclusion he mentioned that the
differences in perspectives between supply and demand sides can be addressed by strengthening and
widening the partnership among different stakeholders (government, industry associations, research
institutes and funding organisations) to continue the matchmaking between business to business (B2B)
and business to finance (B2F) and open further Japan-India Environmental Technology Gateway. A copy
of his presentation is provided in Annexure 2.

Mr Prosanto Pal, TERI gave an overview of Japanese energy efficient technologies for industries. He
mentioned that the demonstrated EHP and GHP technologies have resulted in energy savings between
35-50% and corresponding CO2 reduction between 40-50%. He explained the approach of promoting
Japanese energy efficient technologies being followed by TERI-Shakti-IGES mainly with regard to
selection of large industries/designated consumers (DCs), conducting detailed feasibility studies jointly
with Japanese experts and facilitating MOUs between Japanese technology suppliers and Indian
industry. A copy of his presentation is provided in Annexure 3.

Mr Chetan Sangole, TERI, presented in details the activities and results of the TERI-Shakti-IGES project.
He shared case-studies from feasibility studies of adoption of energy efficient air compressors from five
DCs/large industries in textile sector. Replacement of reciprocating/screw air compressors with high
energy efficient inverter type screw air compressors in capacity range 30 to 75 kW (200 to 400 CFM),
result in energy savings of Rs 19 lakhs per annum. The payback on investment is between 2 — 3 years. A
copy of the presentation is provided in Annexure 4.

Mr Kenichiro IKEUCHI, MIURA, Japan made presentation on ‘Energy efficient once-through boilers’. He
mentioned 87% of boilers in Japan are once through type. Miura has about 50% share in these type of
boilers. He shared some of the salient construction features of these boilers like no drum (more safe),
compact (due to vertical piping) and shorter evaporation time (boiler start-up time is between 3-5
minutes). Hence the efficiency of the boilers are very high (about 96%). He also shared about the energy
savings diagnosis techniques, case studies of once through boiler and online services of maintenance
support for overseas customer. A copy of the presentation is provided in Annexure 5.

Mr Hayato KIDA, TLV, Japan made presentation on Energy efficiency in Steam Systems’ — Japanese
Experience. He mentioned about some special products of TLV like free float traps, special PRV systems
for which life is high compared to other brands. He mentioned TLV provides CDL (condensate discharge
locations) solutions to optimise and reduce steam. He shared methodology used for phase wise
implementation for optimization of steam. He mentioned that there is huge potential for steam system
optimization and can be achieved through SSOP (steam system optimization program) He later shared
the case study and resulted savings from the study. A copy of the presentation is provided in Annexure
6.

The presentations were followed by panel discussion in which experts from Indian industry (Mahindra
and Century Enka), Japanese industry (Miura, TLV), government (MEDA), funding organisation (Shakti,
SIDBI) and research organisations (TERI, IGES) participated. The panel addressed the following three
questions raised by Dr Rabhi Abdessalem, IGES earlier in his presentation, viz.,

» What are key advantages of Japanese technologies over competing ones (e.g: Japanese once
through boiler vs. non Japanese once through boiler)?



» What are key opportunities and threats (barriers) to promote Japanese technology
dissemination in India (e.g: Japanese once through boiler)?

» What strategy could be taken to enhance the strengths and minimize weaknesses and/or to
enhance opportunities and minimize threats to promote Japanese technology dissemination in
India

The discussions gave an insight about the advantages of EE Japanese technologies, key opportunities
and threats to promote them in Indian industries and strategies that could enhance the strength and
reduce the threats while achieving the common goal of reduction of emissions and improving energy
efficiency. It was felt by the entire panel that Japanese technologies have high quality, safety, reliability
and durability.

Specifically, in steam systems, mechanical steam traps offered by TLV are good, having longer life and
possibility to recover the condensate. Some of the challenges highlighted by TLV to market the
technology are regulations such as Indian Boilers Regulation (IBR) for boilers and steam systems and
higher cost of Japanese equipment.

The representative of Miura outlined some of the advantages of their technology viz., low energy
consumption and carbon-dioxide emissions, large number of commercially viable replications, micro-
processor for data storage, on-line maintenance services for remote location from Japan, safety and
maintenance agreements with the parent company etc. One of the major barriers to marketing the
technology in India is the need to meet local regulations like IBR (which adds to product cost).

The panelist from Shakti mentioned that there is good demand for energy efficiency services in India
due to regulations such as PAT scheme and climate action plans (INDC) formulated recently. There are
several international technology suppliers are providing efficient equipment in Indian market. In order
to compete with products from other countries, Japanese businesses could consider reviewing the
specifications of their equipment so as to reduce their level of sophistication for Indian market. Also in
order to reduce cost, the equipment should be manufactured in India. He mentioned that a Climate
Fund for Technology Transfer can be created under multilateral climate change processes for transfer of
cleaner technologies to developed countries.

TERI recommended that in order to reduce cost of EE Japanese technologies, Japanese companies
should explore procuring some of the simple sub-systems like motors, heat exchangers and so on locally.

SIDBI representative outlined the JICA credit line for energy efficiency which is handled by the bank. He
mentioned that SIDBI is providing concessions on loans between 75-100 basis points (0.75-1%) on
energy efficient equipment procured under JICA credit line by SMEs. He mentioned that SIDBI also has a
scheme (4E) to help SMEs undertake energy audits.

The representative from Mahindra mentioned that they have been able to save energy by 5-6% in their
air compressors after adoption of best operating practices suggested by expert from Hitachi, Japan who
visited their plant under the IGES-TERI project. He mentioned that their company is seriously considering
purchasing Japanese air compressors for their plant. However, lack of availability of after-sales service
for Japanese equipment at the local level could a barrier in India. He mentioned that there is a good
scope to enhance the soft skills of factory personnel of Indian plants and urged IGES and TERI to
undertake more capacity building activities in the future.



The representative of Centry Enka mentioned that the once-through boiler technology of Miura is very
good. However he mentioned that the Japanese manufacturers should design the boilers for furnace oil
as well, as it is a cheaper and more economical fuel for industrial boilers in India.

There was an active discussion after the inputs from the panelists. To overcome IBR certification, one of
the participants suggested TLV to make a representation to Central Boilers Board under Directorate of
Steam Boilers under Ministry of Commerce and Industry for necessary certification enclosing all the
necessary design details and certifications. It was further pointed out that IBR is not required for low
pressure steam (less that 3.5 kg/cm2). ESCO funding and bilateral two step credit lines should be
leveraged to the extent possible to push Japanese technologies in India.

About 55 participants from industry, government, consultancy agencies and donor organisations
attended the event.

Some photographs of the event is provided in Annexure 7.
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Annexure 1 Agenda of the workshop
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Dissemination Workshop
Promoting transfer of energy efficient industrial technologies from Japan to India

Venue: Date:
Courtyard Marriott, Pune City Centre December 11, 2015
C.T.S. No. 37 & 37/1 Bund Garden Road (Duration: 9:30 — 16:20 hrs)

Next to Jehangir Hospital, Pune

Tentative Agenda

09:30 — 10:30 hrs Registration & Tea
Inaugural Session

10:30 —11:00 hrs Welcome Address Mr Girish Sethi,
The Energy and Resources Institute (TERI)
Opening Remarks Mr Shashank Jain
Shakti Sustainable Energy Foundation (SSEF)
Special Address Dr Abdessalem RABHI,

Institute for Global Environmental Strategies
(IGES), Japan

Technical Session — Energy Efficient Technologies: Opportunities for cooperation

11:00 - 13:45 hrs Overview of TERI-Shakti-IGES Project Mr Prosanto Pal/ Chetankumar Sangole
The Energy and Resources Institute (TERI)
Energy efficient once-through boilers Mr Kenichiro IKEUCHI
Miura, Japan
Energy efficiency in Steam Systems’ — Mr Hayato KIDA,
Japanese Experience TLV, Japan
Discussion/Q & A

13:45 - 14:45 hrs Lunch
14:45 - 15:15 hrs Background presentation on Potential of Dr Abdessalem RABHI
transfer and application of low carbon IGES, Japan
technologies from Japan to India:
Assessment and matchmaking
15:15-16:15 hrs Panel discussion Moderator: Mr Girish Sethi, TERI
Mr. Shashank Jain, Shakti Sustainable Energy Foundation (SSEF)
Dr. Abdessalem RABHI, IGES, Japan
Mr Hemant H Patil, Maharashtra Energy Development Agency (MEDA)
Mr. Kenichiro IKEUCHI, Miura, Japan
Mr. Pushkar Mishra, SIDBI, Pune
Mr Hayato KIDA, TLV, Japan
Mr S R Rane, Mahindra CIE
Mr D R Parkarle, DGM, Century Enka
16:15-16:20 hrs Vote of Thanks Mr. Kailash Tarde,
The Energy and Resources Institute (TERI)

16:20 hrs Tea







Annexure 2

IGES

Background presentation on Potential of Transfer
and application of low carbon technologies from
Japan to India: Assessment and Matchmaking

Rabhi Abdessalem, IGES
11 Dec. 2015, Pune

IGES-TERI-SSEF:
Opening further Japan-india Environmental Technology Gateway

{t o
Ministry of Environment Japan Shakti Sustainable Energy
(MOEJ) m‘,
Financial suppart ¥ | support and A
instituto For Global Environmantal The Energy and Resources
Str. 0 S Nt n—”'.» i

X
Technical suppont {dispatching oxperts) Provision of sites for invostigations

o - N

fo.9: Hitloch! IES, Miyekawa,
Youmar, Shinlo et )

IGES
About IGES: Outline

* Name of the Institute
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
>Overseas Offices: Bangkok (Thailand), Beijing (China)




Activities: Capacity building and awareness raising (level1)

Onsite capacity building for workers during site visits

Activities: Capacity building and awareness raising (Level3)

Training workshops to Indian experts (In India and in Japan)

Activities: Capacity building and awareness raising (levei2)

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

IGES ~TER! Joint Workshop
Jan 2012, Chandigarh (Indis)

IGES ~TERI Joint Workshop
(Dec, 2011, Rajkot {Incha)

Activities: Capacity building and awareness raising (Leve!4)

Interaction with policy makers through meetings, symposiums. etc.

-

WWZNB'M
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IGES - TER! workshop
(Feb 2012 New Dethi- Inda)

India-Japan Energy Forum
{Sep 2013 Now Delhi- India)
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IGES

FY2015:
Building up on previous achievement and
strengthening partnership

IGES

List of selected countries/technologies

1 Once Through Boiler/Steam
..... control and management

1 Bangladesh
2 Heat Pump for Industrial use
28 dndia High Efficient air compressor
3 Indonesia 4 Biogas Micro cogeneration
system
4  Mongolia S Solar PV
5  Thailand B (iNastetaEnemy
) 7 Waste Heat Recovery
6 Vietnam
8 Efficient lighting (LED)

IGES

Technology Assessment Framework
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| thelocal conditions to identify best matching of “seeds” and "needs”

E 3

[ N
Assess the Opportunities/T hreats for 2-3 ] Assess the Strengths/Weaknesses of 2.3
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IGES

Table used for the assessment of Strengths & Weaknesses
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Finding so far from India

IGES
Technology Mapping

» Example of mapping a Japanese technology (i) in country (j) based On SWOT
analysis

Strength

rouniting

Weakneses

» Based on the technology mapping, recommendations/proposals will be developed on
how to increase strengths and minimize weaknesses and/or to enhance opportunities
and minimize threats to promote Japanese technology dissemination overseas

- arevears

Result regarding technology need in India

Once-through boiler Very high
Steam control system Very high
findustrial heat pump High
High efficient air compressor Very high
Micro co-generation “High
Solar power generation {Eco-house) Low
Waste to energy (Incinerators for power generation) Low
Waste heat recovery (Cement waste heat power ;

plant) e
High efficient lighting system (LED) Low
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IGES

Filled Table for the Assessment of Strengths & Weaknesses
(Once through Boiler)
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Difference of Perspectives between supply and demand sides
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Table used for the assessment of Opportunities & Threats
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Way forward

IGES

The following points will be di df ed during the panel discussion:

~ Highlight what are key advantages of Japanese technologies
over competing ones (e.g.: Key advantages of Japanese once

through boiler vs. Non Japanese once through boiler)?

~ Highlight what are key opportunities and threats (barriers) to
promote Japanese technology dissemination in India (e.g: key

opportunities and threats to disseminate Japanese once
through boiler in India)?

» What strategy could be taken to enhance the strengths and
minimize weaknesses and/or to enhance opportunities and
minimize threats to promote Japanese technology
dissemination in India?

Technology Mapping
@
o D <
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Way forward: Muitistakehoders approach
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. |[GES
Way forward:

Strengthen and widen the partnership which has been established among:
meci, TERI, MEDA, IGES, SHAKTI, to continue the matchmaking B2B, and
B2F and open further Japan-India Environmental Technology Gateway.

Thank you for you attention

——— ————
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FOUNDATION

Promoting Energy Efficient Japanese
Technologies in Indian industry:

TERI-Shakti-IGES’s activities

Dissemination Workshop

Prosanto Pal, TERI
11 December 2015
Pune
N A
3 ™

Energy Efficiency in Japanese
Industry sector

> Japan was one of the first countries to adopt Energy
Conservation Law (1979). It has been upgraded several times

> Japanese industries invested hugely in R&D
» Pioneer in energy efficiency innovations in many sectors
» Major large industries like steel, cement, chemicals,
engineering etc. highly energy efficient
» Over 99% of Japanese industries are SMEs

> Increasing Government support to Japanese companies for

4 B
Outline

> Energy efficiency in Japanese industries
> Selected energy efficient Japanese technologies

> Promoting Japanese energy efficient technologies:
TERI-Shakti-IGES project

> Opportunities for expansion

expanding to other countries
Aeri

> Lot of interest in Indian industry sector
g

feni |
a3 Examples of EE technologies from
Japan

» High performance industrial furnaces with Regenerative burner

%

systems

Low temperature waste heat recovery options

Energy efficient ventilation fans

Gas heat pump (GHP)

Electric heat pump (EHP)

Waste Heat Recovery Systems for cement industry

High efficiency furnaces for Secondary Aluminium industry
Infrared Drying systems and Heaters

Micro cogeneration

Once through small sized boilers for industries

Y NN O Y Y O W

Better steam management systems

Aeri




~
Gas Heat Pump (GHP)
Examples of LCTs from Japan

m Efficient electric induction melting furnaces

m  Compressed air systems — various features (inverter based,
nozzles, piping system optimization, decentralization, etc)

®m  Kaizen and 5S techniques for Total Energy Management (TEM)
customized to specific industry segments

®  Wireless energy metering and communication system within
a factory (Energy Management Systems)

m  Energy Efficient Technologies for steel industry (more than 15
technologies)

Existing AC (indoor unit) Gas heat pump (outdoor unit)
Aeri
%,

7
Achievements in GHP Electric Heat Pump (EHP)

AN,
B
AN

> Saving at primary level
» Energy saving —50%

¢ Avoided CO, reduction —49%

Chilled water system

L4




s

Achievements in EHP

» Demonstration plants installed at
» Milkfed (Chandigarh)
* Amul Chocolate plant (Anand)

» Saving at primary level
* Energy saving —35%
* Avoided CO2 reduction —40%

» Other benefits

» Refrigerant used is CO2 having ‘zero” ODP and GWP is 1

Aexi

/
TERI-IGES-Shakti program

A

» Objective To promote Japanese low carbon technologies and
practices in Indian Industry

» Implementation partners
» Indian TERI, Shakti, private companies
> Japanese IGES, Japanese private companies
» Focus areas
» Pre-feasibility /feasibility studies (based on
site/technology specific audits and IGDPRs)
7 Awareness generation, one to one meetings with
technology suppliers and financing institutions

Aeri

- J N 7
3 B
4 ) Stakeholders
Approach g )
e Select suitable large industries/DCs in India Shaket Foundation & IGES
® Conduct baseline audits, estimate energy saving 3 o <
potential TERI lead Technology service
: . : , 3 provide like Hitachi,
* Detailed feasibility studies jointly with Japanese e Panasonic, Miura, TLV
\ J \ v
experts p- 4 e
e Facilitate MOUs DCs/Industries, BEE, MOP,. MEDA, Any
SMEs GEDA, PEDA Multilateral / bilateral
® Follow-up with industry for implementation and
% FULRG v
capacity building
. “!ll SN “!ll .
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Technologies studied

Technologies studied Sectors where detailed feasibility studies
conducted/IGDPRs prepared

Inverter type air * Textile (Century Rayon, Morarjee, Bombay
compressor system Dyeing®, Arvind, Raymonds., Refiance)
* lron and steel (Mahindra Hinoday, Ahmednagar
Forging®)
* Pulp and Paper {Century)
industrial fan/blower * Textile{ Bombay Dyeing Morarjee etc)

Eiectricheatpump (EHP) + Food processing (Milkfed, Amul. Indagro)

Gas heat pump(GHP) * Food processing and hotels {Lemon Tree, KFC
Food Chain, Bakery)
Waste Heat Recovery * Cement{ACC, Wadi)
{(WHR)
teri
X A
\

Initial thoughts on future activities

» Expandto cover other EE Japanesetechnoiogies e.g.
» VFD-Fuji Electric, Mitsubishi Electric
» Automatic temperature controller — Yokogawa
» OncethroughBoilers—Miura
» Steam Management Systems—TLV
Regenerative burners—ChugaiRoCo
#» WHR-Kawasaki
» Deepento up-scake demonstratedtechnologies (Hea Pumps®)
» Awarenessworkshops at cluster level
» Matchmaking activities(detailed studies, replication)
» Partnership betweengovernments (nationai/state ievel)
» Faciltatecooperationwith Japanese companies and other Japanese funding

Aeri

organization
» Feasbiltystudies
*» Awarenesscreation

ion /J

Initial findings of Shakti-IGES-TERI
project

» Poor awareness about new Japanese
technologies and practices in Indianindustry

%

Good potential to replace conventional
technologies with EE technologies from Japan

Energy savings between 20 - 40%

Y

b 74

Payback period 0.9-2.6 years

. 7
' ™
Thank you for you attention
= e [

_ mj




Annexure 4

SHAKTI
Heni S \GES Outline
. E ; Iapareso indistyi
Overview of b ’
. . r } EET Jup
TERI-Shakti-IGES Project ]
r | | = | 08 o | T
Chetankumar Sangole, TERT . I TERInE o
Methodology for IGDPR
Dissemination workshop A D ?r )
Y Promoting Transfer of Energy Efficient # Compressed alr system and Case studies
. Technologies from Japan to India » IGES-TERI technology demonstration project
b o«vm::u: 1,208 among SMEs
D
Ao S IGES
Compressed air system:
Methodology Adopted Prasent status & assoclated cost

 The e of powes COmMmpONn By CONRtaad ol 3yskm sccousls S epron. 15.25% of e whoke
poner cunaRptan in B0 plant & W wonh caghasying that most of B0 ooul of s comprosents) i foe
0w et

o s rocvemenmdod 1o gomuder aboet B cost and pecific pogy comumpton of the compemace

& e ane of W COMPAERg, B A SIRERY COMMIINITAN I B TR0 OF proset A0 Bl QR

o Controd of the v eoprgy pecn by eataliog dovicrs foe power poon and

o fiow In teguond. i
v Them sy awtods of chodoeg @ vk pice per IM? o 1CTM and of conolling cat dyname foe &
agenens of B ApeOSS CRETRY OINgTEn.
~The st price pee BM7 ce JCIM of air (-Ry2 15 80 1,52 per CIM}
The st i AWM Vivwn o AWICFM

- Cooes wheey Bty i potentisl for coengy saving -
© Though havimg eed tw of @oro compreswrs, costrots
acv oot well cegaalned.
O Losd Auwtiation & eroeuive,
© Reveiver tank capacity s small to compresser.
O Al piping b tinoer and Ity o sir gaamtity wed,

e dete whith many kaks,
O Stres of compressors wre voequal, which dalaace i bad.
+ Casen wheee there s 50 poteatial for caotgy wvlag «
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COMPRESSED AIR EE TECHNOLOGY

Location: Five large textile units located ot Mabarashtra & Guiarat

Technol o vecip ;

enatgy edficient MVArteT TIPe KO A CUETe IO

M ccep Wb Bk

Capacity ramge: 30 15 75 EW aznd 200 1o 400 CFM

Udes: process

Imipacts (select cane)

Estimated saviogs: Ri ~19. lakhi pes ansum
Parback: 2« yeans

Technology supplier: Hitacka




FANS/BLOWERS EE TECHNOLOGY

Location: Two large textile unsts Jocated at Maharashtrs

Technology: Replacement of of fans with hugh energy efficient fans used in
AHU system

Capacity range: 22 1o 37 kW

Uses: air ventilation. maintain RH

Tupacts (select case)
Estimated savings: Rs. ~11/. lakhs per annum
Payback: 2.5- 3.5 rears

Tecknology supplier: Showa denk:

“ 5 SHAKTI
e

Case Study for DC-1: EET-Air Compr.

DC-1 (Textile sector)
Prodaction: 43 Meday
24 Housa'day, Sdaye'week (355 daysiyeas)
~155,000 kWa/mcath cons By aix coeopreasces
' o 0925 of toral power conyumpnon in the plast

Unit Name
lamoduction of Usit

BSD62: 30kW', 200cfm (5. 68MYenin), 3TKW, 173efn foc 6
kgiem?) 2nce

200cfms 2non. (Fer 4.5 kylem®)

4aecs of reayrocating,

2ZkW 135ckm 2nos. and 15XW S5cEm 2nos scxew e
Zaets GAL108,

1126W 600ckm 2 200

Tt of G132, 132 kW, 800cka

- Uses Frocess ard
g=r IGES

Aborat sax compresso:

Case-1: Before-After and Impacts

Before replacement: Proposed replacessent:
:;wuww:mdam‘.’mcmw menmmm”kﬂ”:ﬂ

Bedore & Ao llely impacts
"

w99 o
= ¢ .{“h

T GO3 emsen.
OX

IGES

Case-2: Before-After and Impacts

Mn, «l"h‘u = x‘:”""‘w 75
2 20, of reciprocsung aix compressar of capaaity o0 e T empe—_—
375%W, 200 CFM A0 ¢

Gl Inpate o r Betore & After: IVh iy impiacts.

Before & atter, ety impacts
-

won
»00
200 1y
0o —
. 1

[T T,

[ —

Case Study for DC-2: EET-Air Compr.

Unit Name DC-2 (Textile secton)

Fabre Prodacnon: 100,000mer/day
2i8curvday, Sdaysweek (3124ayiTean
2245000 Whimenth cons, of plant

share compressed axr enetgy cons. St of total
plant

Introducten of Unit

I bl |-

SOOLLSIF Com preesoT Ssets BSDE2  30RW  200cfm (5.86m% miny
3sets BSDE2  30RW  200efm (5.66M %)

Thes Proceis AppICATIOnS:

teni IGES

Case-1: Before-After and Impacts

Before replacement:
Screw amr compressor of capaciy
200 CFAL 30 kW

Proposed replacement:
Inverter type serew air compressor of capacity 30
EW /241 CPM

Belote & After iy impacty
e
00 .
8
»s .
%0 oay

Tae e
[
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Case-2: Before-After and Impacts T corpumior Saulement. ¥ <)

L. Cocapeexsors are not being used eficeally from an encrgy-saving pemspective
. “Introduction of invener compeosser
?go: :!r;:r\le'.vf::*c:;pxe:;c: o ;r‘\:;:xo: !d'»';:p::w wnc‘:mp«:wx of capacity- 73 Q : ::tl“- o N"T:v '; ad “M 2 M: ,;':t o ad
capacity 200 CFM, 20 KW XWW /400 CFM PGS e ORI o I AP

Faergy aving can be achicved if 1 of tho 3 eaats i seplaced with as i verior it

2 Eliminse wase

*Roduciay Kook talks at youx compasy mvcaked (he information that peewurs &id Bot ti cwo
with 250CFM x 2 units cperation on 2 ooe-werking day

~Blow trom the itercooker and afier cooler is groat. Thin is wastefuld from an cncvgy saving
peespective.
I Section 3, four peestnes an: deing wed with the compeaan st 10 the highest pecssare,
Newly dovied sage methiods ar roquined.
065MPa  tic a strag,

LY

0.60MPs:  bend,
Inpacty likely crse-2 Bafore & After kwh Rhaly impacts Bafore & afver lialy impacs G40MPa beake,
N | wooss o a5 CIMPs SONLAT pressune
" —d s 4. Rogulac e of <oy
) X0 *Veonl is imvalficient in the
1 90000 — §. Roociver tanks arc detcriorating
o6 ga_ me _m3 e o 2 6 Take ane of aif Mo consbdoration
[raansisivaay s
s . 5

. ot i . 7. Energy moaitoring s not yet taking place
Cragy consumption, kwhyesr oy *Electric power monitoring alone is insufficient
e g ces || [ tew mn IGES

Energy saving differs with the type of compressor

SECTION 1 COMPRESSOR ROOM

[ SceenType | [ SoolType | [ Reci T Focver

L

[ —
W i e vmorae e w o

Soastl g g
L sbratiom, low waw

—t

I e iy, mde & ol | | 1 S et sl i Rocyoxatng cogessor i
o cumparsed by ke of 3 A vpmwesatne moskt) of
Tengered we cegaged anl iy in iedonhing R R
v opam hagres e 2 # compec s Be Yy
st of s i gup o ety

wing G Dooy of pime
=t cytimder

Dinplace mmt 13 comper e
Encrgy s img meamors cam be cany tihen,

| L e IGES

SECTION 2 COMPRESSOR ROOM (PROCESS SECTION) SECTION 3 COMPRESSOR ROOM(PV saction)

Tokactory  To Factory
1

ot |
e operating  operating | ONAOFF
Moz :
” To Fact
operating operating 24 o | W‘_* |
l A w0 A
804
1. Replacement 4o ivenes comgvcssor
s Rxo

1, Replace ote ccanpcond 10 inverier usit
2. Tndoor vensitation is sufficien

2 Porform indocr veatilatioa (No dusth
3. Change the drain valve for sscerver tank due 10 leakage

me e g IGES
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. . Control Characteristics of Turbo Compressor 1
Use of CENTRIFUGAL:- -Proposl of system of sbsorbing load fctustion

1oo% CENTRIFUGAL gorfiems de capaciry control
Recommendation for CO2 reduction wn R ik i e
-+« CENTRIFUGAL + Screw compressor -

The praond coamol chara ot s dawo o 8
R figese

f.0m tham 70'% of 2 flow ool s generally
o

%
Gome ) performed by

CENTRIFUGAL i not sl for coatroling
wnce G evoelient poat b full load operstion.

o ToW & | 100%
— 7]
i A g 1o these ch
s *ln uﬂ!u 10 have encrgy saving (ess specific consumption), CENTRIFUGAL
Screw compresser (TURBO) compressor is used s 2 base load, and the Joad Mactustion can be taken
Machize for capacitance care by displace naedl-type COMPressor {screw).
Poa # adiusang (Inverter gps) In CENTRIFUGAL (Turbo} conpecssor,
¢ ooy - High capacity machine (more than S00 kW) is cocrgy-efficsent rather than small

In SECTION1, CENTRIFUGAL 15 the bass 1cad and the screw compressor 15 uséd for capacity machine
capaary control . o "
The » 15 hestas L bt this doesn't sut control due 10 s1mall k"ﬁ'ﬁﬁ.&‘“ﬁ .;::j zﬁ;ﬁg :,: i the cmery sivicy
CAPACY AT 1he screw mde. The capacity of apprex, 23308 of whole compressor 13 + Make sure 1o use @ as 3 base load sinee ko fluctuation ngs inefficancy,
required as for control area * Phease nolo that energy saving cannot be obtxined by ™ P
Since the capacity of CENTRIFUGAL is T00EW, please consdder & 5eraw comprassor Bul iis :ﬂemn: for reducing xh- hl.\gt

<am he casify obtained
llow b.mpcmurc and humldﬂ\ are :Jvmha-«u n performance )

. @ |t SE=" ISk

with about 160-210 XW There also seams 1o Yo Iack of aur at present. 0 please conaider
1o 344 about e one With G160VID

Recommendation of installation of inverter screw Current state analysis: NO.1 unit of GA37+ in Section2
compressor (Sep.29, 2015)

Tnatall of Snverier screw comy " dod for SECTION2 & SECTIONA, A e e st |

SECTION2: 5 =

0 Efcncy (% - St sk s - C " |
0“ b m‘-' 'h e ‘g* n&nkm i“k:i‘l My - \ ‘l\ \ \
Px savang of 507 k‘anu“ue -hmrqiungb; mu\-nm-pm-n 1Y el " g} 2| |
redaction can de cxfeckd s d anseal o

L%

1

um.gnao( SR

u
e fker o the mexsining vesalt for detaily, S -+ i t B try vt '_!-—--\l’. \

SECTIONY: r \

Ore of Bave compresson zead 1 be replaced by m(\m\n‘ ™ T T 1 1 J " 1 1 |

i advattageoes 10 COCMEY SHVING SaXe Comtas] pressee control o podetie | B - { \ X / \ \ \ \

kd mm T o power - AN / \ \ \
- o * ' N R s \ \ \ \
: B s \ ) Laza

426"

1rom the sbove analysi st

o ARSI RSP R Power load factor: 17 4228 =41% I 7
»Constant stable provision of the minlnwm proswire required Is  Fyen i the rotationsl spaed of Average power, (42.28x 073 + 17,2x0.27 = 35.5kW) oad 073
the inveriee unit drops, the Encrgy saving possihility can be expected by imverter compressoy VAT ssoant Joad facter)
Tho compressce that wan opersting hetwivn Tk s0d Sl can oporake o efficiency of the coenprexsor is) instaliation though the effiect mi En« 50 large. Unload 0.27
constast control e Gl 10,8 based oo saalation of wwner ot vt Rerk -~ 1.oad time ot ement &8 73%, but the one
=Comprisiir 1 44 e Gt Sown Sring Be-Mad s o makntadnod, which is at the wakethrough investigation was 60%.

ST g, SSRGS Ao ==

e

TEnergy-saving effect of change to inverter type (VFD) |

Current states)analysls- NO.2 unit of GA37+ in Section2

Characteristics diagram of foreign manutacture (A} (Sep.29, 20
X = Minimum ponerl:gdfadof 41% (Fix type} — ——
= Minimum power Joad factor 10 ~ 20% (VSD integrated type) .

Tstimation of possdiity of anergy saving
L. Power load factor of fix speed s 31%
2: Average aw amount load facior 5 3%
{Cmdy load tme i massred)
Power 1086 3T0 1 TN Tme 1 85% i < . iy
3: Al amount 1094 tactor of everter-
fype compressor is 73%
Pomte DS 100 31 U ek 765 )
242262 (0550 76) = 3.8kW

Energyspang me 5 9%
54 ancul operating hours i set o 3,000,
Toergy Sving of 33K x 5,0000 = "

10% “ ypo 2 CO2 comernson & mpected.
i 'mmn“s:" g good operation state (no waste can be seen) with aimost full operation
“ Figure . power characteristics diagram (VS inverter] o i &ES w e !
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Current state analysis: NO.3 unit of GA37 in Section3 Efficient Usage* - * Example of local high pressurizing
(Sep.29, 2015)

——————
ot et o fratn #1400 4

- EnrBHhLRE Hagh oaly where nevessary

- operating teme; S5% Ar for geocral exe
Load facter during oparnation, 15% Gasva,

. Anmual opersting time; 4640h
(Estimaned from openting state}

4.5KW - (12 41- 12, 13} = 16.07kW
Annual power consumption = 16.07 x 4640h = 74 S6SkWh/year

Power actually needed = 74,565h x 0.25 « 18,64 1kWh/year (Only load time is cakulated) Oparticn ,}-"‘m of P ection was 046MP.

Expected energy saving rate; 25% Lax_v 'c-n)::am d«’:& lS'so.-;a §:M\unt,?n' ek g ot “:v owetad o 15 0.50MPa.
Power foc energy soving = 74,565 - 18,641 = S5,924kWh/year o~ ‘:‘m h:: P ;3 = -t P or s a’,‘_ﬂl b -
Reduction effect of Approx. 55Ton can be achieved in CO2 equivalont. TAH - BOx 04e § 2N SRR i

Therwdore, eaergy saving of 15.4- 42 & 15 2XW 2 be ackioved.
“ 1L IGES “ Ansasl coeey sming 1 11 20N « S000R > §9.500KW (R6S0.960) !.

Improvement of discharge drain

Recommendation of high-efficiency drain trap

(Reduction of discharge air)

Cited from BEKOMAT wobsite.

Drain dischange accordsmg 1o the sctual drain asacust is.
roguired s oeder 80 cliciontly avold usacconary
damage and cont sssociated with goserating procee of
compresscd air.

Inelligent ckectronic coakrol sysiem keops the foss of
compreved ale and cocrgy coemmngtion 10 s minkeum
by BEKOMAT drain discharge oqupped with capacity

BEKOMAT Fukuhara levelting sensor for this.
Sisch " N Tocrefosr, comparing o the caie whes adopting aa
:‘- o tex .r - tex. tme-controlled type exhau valve, Ity posabls 1© pay
- b |Rekerence] back the initial mvestment in half yoar
b 3 Amoust of 2ir eetied cot froem Bole (@3mm)
WEc with drain and air arc daschangod. It is the Tangest waste, 2t 0,24 Ve (8 4ckm) “
4Bt air volame is propased (ut instalbition 10 an inkercookr isnY w031 Verin (Hctm) o687 2% oy
*7Bar  (.6Sm¥min (23cfm)

Q. Jomag cut wmoumt

8 C: Number of fowmeun
(Anosal shout 300,000 yen per 1 anifice of §3) Amoust of akr jtsed cut froem ol (edame) Py ot gt ol
The cdimpsessor equips 3 onifices. 50 the boss is 900,000 yen - 2Bar .44 Viemin (15cfm) J: Dvnsity of e
" = * 4Bar 073 Vindn (26c6m) PL Abnolte peesuare of e gas i froet of the bolo
(the averageWhs per | orifice = 0.4mmin ) < TBar 1 ioemViein (41cfm) VI Volume i of the g @ feoet of fhe Dot
In Gase of orifive of @4, the loss increases twofold. 2 SHARTI IQES

Improvement of discharge p

Discharge valve
25, !ﬂ , H
Drals refease valve

Use an efbow to stop the riser pipe, and use a2 “T" conpection. Additiooally, s
drain connection shoodd be pit In on (he bwe rmest port. Compressors can
wndergo severe damage from dradn backflow during thmes of unicad and
shutdiwn

Inspection points of receiver tank ... Regulation of AIR VESSEL

| N

Galling, corrosion,
deformation,

Toase bolts,
detaching

IGES

25



Inspection points of receiver tank ..

. Regulation of AIR VESSEL

lespection of receiver Lank s reguired,
It is voluntary inspection
Since extemal comoson of tank o the kRt
figure has been seen, the nbemal corresion is
concemned.
Iespection of the following potnts & fequared
though thickness messtrement is also peeded.
- If there s any doose of bolts ocfand
ngts?
« If pressure gauge is functicaing?
= If ther & any keakage?
= If there & any cormossons ?
- If safety valve functions correctly?
* I base bolts are ught?
« If there &5 any modifications?

Drain water discharged from compressor and suggestion
for treatment

Drain water discharged from a compeessoe is
dischanged without any specific treatment a
present.

However, given the eavironmental protection, it
1 nod allowed to discharge the draan waler
dizectly.

Generally, drain waler from compeessar contains
100 - 300PPM sl

Undor the Waner Pollution Control Law, there &
the regulation that the PPM shoudd be dowered
to § W\i when dischanging the water into a

anu ISO140001 is based on this, dran waker

tedmen
l If,.E";L
D i ,_. Drain watet peoccrace
Discharging the drun
The drain water nb.h ¢ waee after lowering it
o ol o o by =D su:_.c.-m ey o S G
emted. 1o dischargr

tod

g IGES

(

FEMS

] FEMS for Promoting Continued Energy Saving

| FEMS “FEMSforoom'lmusr/promomgmg}savhg |

Power monitoring system

@ Eneray management by system

P Ry I A

bm.m" 1»....&.1:9.”.. ‘ﬂ[r W’m—h]l

4 =

| g e s g s aregenh

iy areny o
ARy S gy sl e
cocsndeacn @

Cumird® Comwed  Cortacgont s

VebagelV)
Comuewnt  Prie

s s N-’-d

TG power laia o pcivieg o
Soeihacs

Varkon aluros comeass

e
g e

Receiveng and distribution faility

R
Factizy oprratonsd €atm, o

| Prodection facility

S i o it g

A.J-sv-y,--v
Wiker quaily, lemporabem. ¢h

| Lritity Gacility

gk S

Case Study for DC-3: EET-Fan-AHU

Forging Unit Name DC-3 (Teanile gector)
Cioth fabyic
Production’ Unity-1: 20,000 mtr'day, Uni-2
$0.000 murday; Unat-3: 3414y spg
24 Hours‘day. 7 days/week (310darsivear)
3,500,000 kWhimeonth of plant

Introduction of Unat

£% of total power CconsUMPcn in the plant
Unit-1: 21 mog of fans used in ANUs
Unat-2: 27 mos of fans used in ANUs

Usts 1o maintan RE

About Fans used i ARV

mirastructure

“ SHAKTL
-

IGES




Case-1: Before-After and Impacts

z:::“ upply Bres of 2 - a’a:ubnd ITEW wich enargy

™o s anng 22 | ome returs ramag 37 kW new

g;l'ndmmnh'fndnmc ¢ anmvpﬁn the same ratng st Usor. 1
OWer

Lty bty cane-3 Defore & adver: Wwh Biely impacs Before & after: Nuely imnpacts
e
vy s
is a B 3ery =03 e

F o

s T ] A

! o008 TN

W A me s ms 20000 =) -
s pamsa bt wr—ra . G v Prp—
T e b e trargy roumeran, AN e €T

S IGES

Case-2: Before-After and Impacts

Before: Proposed: -

fams of three supply Snes of racing 22 Do enecpy wiEcent fana of the sasie sating a Unie2
kwﬂmxmlmo&nduuui; = gy

W

i e e
F» =
a
W o 5
"L o w0000 ' 2= )
gt ponkah s ol ’ Tielew 002 emimon
Bt ot o Syl gt st
ey st . o Iy cnsmotn VAR

S IGES

Case Study for DC-4: EET-Blower-TFH

DC-4 (Textile sector)

Fobnc (bed sheets otc.). Produstion’
100.00Cmw day

ZiHouwrsday. Sdayaweek (3124areTearn
2,246, 0005 Wh'nsomth cons, of plant
Share blower snergy coni. 5% of total

piant

Unit Name

Inwodweuon of Unit

Boder ID Fan  90kW 1210 m*s
Tohermic Fluid Heater Fan 37kW 335
w3

Uses: exhauit of flue gases fom doider

Abovt blower faws e In
thermo pack infrastracsure

SHAKT!

Case: Before-After and Impacts

Proposed replacement:
new epergy efficent fan of lower
atng e 15N

Before repiacement:
existing inefficient TFH fan of ranng 37kW

Welom & A% er bia kaly kmpacts

e

Llenly Impacte: cane d8udy Before & After; Mialy impacts

e 200
o 0
"~ 202
»0 ¢ 2749
“s ul o “ © o =
e Toayen

SHAKTI

b~ —and

Unit-5: located at Punjab, EET-EHP

Unit Namwe Energy intensive unit (Food processing)

Introducnoa of Vit

Products: paiteurizad packaged wilk ghee burter,
seummed il poavder, nalk powder, lass paneer
dhay ok cake, wecream €3¢

Mk processing capacity of the plant is 6 lakk

Titve; por day
Fursace ol Bs. 250 L'monts
Elscoeiny Ri 30 L'ménth

2qHoureday, Gdaysweek (212daysear)

Average Botler feed water temperature: Ambient
Datly Fuel Consumption’ 000 kilogram'day
Cost of fuel: Rs 553%3

Average Challer Delta T: 5+C

Operanng tuse | 24 dowrsday, 365 days | year
Rate of Electrienty” 6.70 R/ XKW

About biewer fams wsad
Eermopack infeartructars

SRAKT)
-

Aow IGES

Case: Before-After and Impacts

Before repl repl
Addinos to exssung beder foed water vagud -umub‘nwm’w
temp ond TR challing Aadl

Lty opacts: caye sy Bafore & Afte kivh flesly rrpacey Retore & Alter: ikely impats

%0
b
o

o0

'wnr cm :m

IGES
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DC-6: located at Karnataka, EET-WHR

Unit Name

DC-§ (Cement sector)

Intvoducnon of Unat

Case: WHR Likely impact

. Products: Cemoent. Kin 1 Clinker capacity Tenday 12,500
- - Preduction: 12.500 TPD 2 Power cutput inet) MW 20
« 24 Houwrvday. 6daraweek (3654arsyear) 3 Technokogy £ream Ronkiine cyele
4 Invectment Rs Crores 160
Asovt kb, ecrn piant - The core plant ond wackizesy fike kiln kin 5 Power genenton EWBpear 175200
wfasrasture bosd, cooler lenpth. of capacity cfup to 6 Coat of power saveds B3 Cropes/yeas 391
12500 3 _ —
- a4 some Taverikl Bandiing o ® for 7 Sunple payback pencd  Years 3467
akove g €O, reduction T COxvear 155928
9. Ener{y savinge Toevear 15067
KT
Ao . IGES dori s IGES
THANK YOU !
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Annexure 5

INTRODUCTION OF
ONCE-THROUGH BOILERS

&
MUTIPLE INSTALLATION SYSTEM

The Best Partner of
Energy, Water and Environment

MiURA

1

Company Profile

Name

MIURA Co., Ltd.

Location (FrfEie

7 Honie, Matsuyama, Ehime
799-2696, Japan

Founded (843)
December 1, 1927

Established (8:31)
May 1, 1959

Capital {(H&F &)
9,544 million yen (82million dollars)

Issued stock (FEITH )

125.29 million
The first sections of the Tokyo Stock Exchange
and Osaka Securities Exchange

Employees (# R B 3)

4,409
Miura group total
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Miura Worldwide Expansion

18 nations 6 Factories in overseas

@ éUSS'A CANADA
HOLLAND KOREA USA @
CHINA oe P
. % TAIWAN o MEXICO
¥ °
. ASEAN
w
@
BRAZIL
@ MIURA SUBSIDIARY
2 AGENT
MIiURA

Sales Result Unit ( ASIA)

MORE THAN 22,000
UNITS IS OPERATED
IN ASIA (EXCEPT JAPAN) |

\_‘\\; SINGAPORE %
DR 160
“?\'Q’ ey
INDONESIA
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Structure of Once-through Boiler

Sectional view of boiler

Safety valve

iz L E—'D 4Suwn

(Thissmal!boilerhasasmmmaldmnothclud)
a drum and once-through stores a small amount of
energy inside it, providing high intrinsic safety against
destruction.

& Itis compact and lightweight as compared with
another boiler.

# The low water content results in a very short
evaporation time, 3 to 5 min.

o flow structure
with proprietary heat transfer fin

Number of boiler related fatalities by boiler type

Simple boilers
0 Water tube boilers
- Others ;
2011 0 0 6%
e o g
2009 0 0
2008 0 0
i 0 9 Installation
2005 0 0
2006 o o
2003 0 0
Boiler installation status
o o Boiler types installed by percentages
T 3 ;
e : ol 2% Above figures are our estimates
Source; Boiler & Crane Safety Association Homepage as of June 2014 6
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Features of Once-through Boiler

High Efficiency Boiler

v" High Efficiency
*  Maximum Efficiency of 86% is achieved !

* Original “special heat transfer fins” = w flow
structure, Economizer with superior corrosion-
resistant

v’ Compact

* The high efficient boiler structure and smart layout
of the products offer surprisingly space-saving,
compared to conventional fire-tube boilers.

v’ Safety

* The once-through boiler offers a high level of
safety !

EI-2000SG

Boiler Market in Japan

( excluding boilers for power plant)

Water tube

Fire tube
s . Y

g

Fire_ tube

Production

ptal number of by
rox.10,100units

Boiler installation status Fiscal 2011 boiler production status
Boiler types installed by percentages Boiler types produced by percentages

Above figures are our estimates
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Comparison of O

nce-through Boiler & Fire tube Boiler

Once-through
boiler

Water contents L
(tten) _ g
Time required to
generate steam[ITT1 Short
Radiatoin loss Low
Energy saving / Hiah L
Design efficiency 9 ow

Note: Ratio with the same quantity of evaporation.
All values are actual measurement values based on Miura data.

Comparison of Radiation Loss

— Once-through Boiler Fire tube Boiler

Steam Out Put
20 ton/h

Steam Out Put
4 ton/h

Radiation Loss Ratio : Once-through Boiler : 0.26%

Fire tube Boiler :0.8%
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Steam Load Factor & Boiler Efficiency

Multiple Installation System of Once-through Boiler
VS Fire tube Boiler

About 80% of customers use
their boilers at load factor of KEEP THE HIGHER EFFICIENCY THAN FIRE TUBE

50% or less. BOILER AT ALL LOAD AREA

Once-through boiler '

( Il Fire tube boiler F

>
v
W

8

e

?
o
w

,‘

#
©
S

Efficiency [%]
<=3

Ratio of number of boilers used [%]

10% /’
80 - : :
5% 75 {
o ! 70
" 10 20 30 40 SO 60 70 S0 90 100 0 20 40 60 80 100

Load factor [%]

Load factor [%]

Muitiple Installation(MI)System of Once-through Boiler

IH

- Mi-Controller

1 Steam Header
LHighfire  2.High-fire  3.low-Fire 4, Low-Fire
Once-through Boiler (Control)
1
Load reduced I‘\ steam pressure
—— p S
-t
Control range o s

Load increased =

When the load reduces, boilers
continue low fire operation to avoid

purge loss and steam pressure drop
due to purge at shutdown/start-up.

B ON =
B B B
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Features of Ml System

v Multi-unit installation of high-efficiency once-through
boilers can maintain higher level of operating efficiency
than large-scale fire-tube boilers.

v Multiple installations take much less space than large-
scale fire-tube boilers.

Energy-saving Diagnosis

To implement improvement of the boiler system, it is necessary to
understand the current situation at first. Using the methods of “Daily report
analysis” which is grasping the efficiency of boiler operation and the steam
usage through out the year or “Load analysis” which is measuring the
instantaneous steam load by installing some sensor to the boiler.

<Example of load analysis>

~

( <Example of daily report analysis>
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Example of Ml System 1

Example of energy saving by boiler update (in Japan)

T

ﬁ Small once-through Boiler is @ standard of

BEFORE |
industrial steam equipment in Japan,
T i ® Ml system at large facility is expanding by
Y enhancing the capacity of once-through
boiler.
j BOILERTYPE | Firee tube boder ® The improvement of operating efficiency is
BOILER eatan in progress by the MI system upgrade and
| CAPACITY 144 vehx 1 p 09 i Y Y Pg
AR ST 2 : efficiency improvement.
[FUEL Tuapanese A-type foei ol | Tshural 5as
EFFICIENCY | Sisn T a5 Ta% P | BEFORE
CO,. 430 6 tonVyear 2029 toa YOI 32% DOWN
'i" EQUIPMENT No Image
b ' BORER TYPE|  Water ube boder
‘,v' 5 < > | BOLEA SAPATTY 36ttt
"§'~ L2 NUABER 05 BOLSA | 5 3
o FUEL | Natursl gas Natural gas
o EFFICIENCY | 796 % | 989 % | 22% uP |
& €O, | 1014 towyear 571 tomyear | 14% DOWN |

MiuRA

Example of MI System 2

Example of energy saving by boiler update (in Korea)

BEFORE AFTER |
® Small once-through boiler and MI
| EQUIPMENT system are spreading in KOREA.
® Boiler installation to large facility i1s
! e | also progressing like Japan.
BOILER TYPE Fire tube bofler Senall once-through bofer |
BOLER CAPACITY 12 tooh 2 ton/d ® Natural gas is the mainstream.
e O Sow B J 1
FUEL Natural gas Natural gas |
EFFICIENCY I 84S | ©3.0% | 1o%ue )
co; 3782 tory yoor 3432 ronyear | 9% DOWN 1
|
EQUIPMENT
‘ 0.‘&
Y
| BOILER TYPE Water fube boser Small once-through boder
BOLER CAPACITY 15 ok 2 ol
o " MJMBER OF BOLER 2 15
0 LS fPOEL Natural gas Notural gos J
(7 Sl |
: EFFICIENCY | 5804 | 920% [ 7% P
o, | 10070 convvesr | 5413 rencyear | 7% DOWN
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Example of Ml System 3

Example of energy saving by boiler update (in China)

SEFORE AFIER /
@ Fire tube boiler or water tube boiler is the mainslream\
for industrial boiler equipment in China.

G azsiaciold ® Although coal, diesel oil, or natural gas is used as the
boiler fuel, the boiler using coal fuel still exists over 80 % of
the total number of current boiler.

BOILER TYPE Water tube boller Smal ence-through barler =

SOLER CAPACTY 10 tor/n 2 oo ® Significant energy-saving and the emissions-reduction

vatn oF sonea 3 12 of air pollutant is realized by adopting MI system of once-

l?un Coa Natizal gars through boiler and the fuel conversion to gas.

EFACENCSY | 72% | %% T 2INP) | K )

COs l 26 338 ton/ymar [ 3 826 tor/yuee (ﬂf".isDOVs‘N)]

[

SOLER TYPE Fire tube boder Smal once through basler
BOLER CAPACTY 7 ten'h 2 ton/h
PNUMBER OF BORLE] 3 3

g - FUEL (resal ool Natwal gas
EFFICIENCY | $2.20% 91.20% i (11%UP)
e I 3.355 ton/year 2,135 onlyear ; (36%0OOWN) 7

MI System ridwide Expansion
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Miura Online Maintenance System

A single telephone line allows MIURA to conduct online maintenance.

]

Customer: Boilers |

The Best Partner of
Energy, Water and Environment

MiURA

http://www.miuraz.co.jp/en/

20
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Annexure 6

e

A Chemical Company in India

One Day SSOP: Feasibility Study Tw

Survey Date: 9™ December 2015
Report Date: 10 December 2015

i
Hayatlo Kiga / Consulting Engineer
Ashwin Sanyal / TLV indla Sales Manager

CopyrgR 2018 5y TLM

Steam System Optimization Program

SSOP

Peace of Mind through Steam System Optimization

Copyrgnt 2008 oy TAM
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Typical Scenes from a Steam Plant
r o ::.. ‘E. o

Peace of Mind
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Steam Plant

-\ s
: o 3 ‘ | &
‘ Manage as an Asset St

| v

Stand-alone management of
equipment is inadequate

CopyGRt 2015 by TAM Copyrgnn 2015 oy TAM

Contributing to Safe & Stable

Plant Operation p @

Bring Forth Full Function and

Capability of Equipment
2 e

Steam is an Asset

Copyngre 2015 oy TAM copyrgri201s oy TAM |
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The Structure of SSOP.

€M

How can the entire steam system be optimized?

Create optimum balance with the entire steam system
treated as a valuable asset.

How can all SA (Steam Applications such as steam-using
equipment, tracing) be optimized?

Newly define everything from steam supply to condensate
discharge as an asset.

How can all CDLs (ex. 10,000) be optimized?

Necessary conditions for the steam system to function.

Copyright 2015 by TRM

Copyrgne 2015 oy TR |

The Structure of SSOP. “

Steam System Balance

§
D -
N

Ea
2 E
o3
7]

= Steam System (Electricity & BFW) Balance Optimization
= Steam Load & Generation Balance Optimization

' BPSSM- (Best Practice of Steam System Management)§- e
‘ E
= Safety, Reliability & Productivity Improvements ig;
= Recover and Re-use Condensate and Waste Heat |id
g
BPSTM. (Best Practice of Steam Trap Management) 8 g
g
= Eliminate Problems Caused by Condensate S g
= Reduce Steam Loss £

Copyrgne 2015 by TRM

Sopprght 2015 o TRME
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BPSTM.NET - Executive Summary

W Executive Summary TLY Co.ltd

Realized Benefit

| Steam Loss Reduction | CO: Emissiors Reduction

© SFITH efert (v 2000 -0.04 4. O BFI IV efen . 2500 -16.50 Lo
= =LY we,

© Dimidutan enaaman (0030 96? t O Cumumton mdativn (0082014 '40 t
= . 283 vim

FAILURE TREND (coL 161)

. " o~
" \\ AN N . //
Copyrght 2015 by TRM
Feasibility Study Result Summary p @
Improvement Items CDL survey item + 2 steam application items

Steam Reduction : 120 kg/h
CO2 Reduction : 166 t-CO, /Year
Total Merit : 1,317,000 INR/Year

This time surveyed 21CDLs and 6 steam applications out of
118CDLs and 30 steam applications during one day.

Estimated Total Energy Saving Potential

Steam Reduction : 629 kg/h
CO2 Reduction :  865t-CO,/Year
Total Merit : 6,881,000 INR/Year
Used following condition
CO2 emission factor:0.157 tCO2Steam (IPCC standard/Refinery Gas)
Operating hour:8780hours/year
Copyrght 2015 oY TIM Steam cost: 1250 INRR
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BPSTM Result (Condensate Discharge Locations “CDL”)

@

WM Survey Period
9™ December 2015

M Operating Conditions

Condensate
Discharge Installed 21
Locations

[ |
Unconfirmed: In Operation:
0 21

|

| ]
Good: 8 Failed:
(38.1%) (61.9%) 1 3

v

RISK of Plant Shutdown

Copyrgre 2015 by TIM

44 kg/h
b

Leaking
Losses

384 tly (480,480 INR/year)

Average Steam Cost: 1250 INRN

Bypass Valve
internal Leak:

h

61 t-CO2/year

Whole Plant

Improve steam quality by desuperheater set temperature changs @

Current Situation

-

BFW
;g:g v 100% Open continuously
18TPH = (Estimation) Wet steam
Oustaick
Desuperheater # oy
12
Set P: 11.5KG PV
Set T: 185C 1 £ Wet steam
A K 7KG
Steam trap
BFW Model TD3-3 oV
11.5KG .\ Wet steam
220C 100% Open continuously At least 360kg/h _@_. 4G
5TPH (Confirmed) excess condensate
H2 Boiler PV
Desuperheater Wet steam
Set P: 11.5KG —@—o 35KG
Set T: 185C

Steam sturated temperature at 11.5KG is 189C, however the desuperheater set temperature is 185C.
11.5KG steam never reaches 185C, so excess water is injected to the steam line. Confirmed 450kg/h
condensate is continuously discharged from steam main line that is abnormally high condensate discharge

load from the steam trap at the steam main line.

Copyrgre 2018 2y TAM
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Whole Plant
Improve steam quality by desuperheater set temperature chang? @

Copyrgi 2015 by TAM

Whole Plant
Improve steam quality by desuperheater set temperature chang?

Potential benefit: Steam reduction 76kg/h, 836,000 INR/year, 105 t CO2/year, @
Steam quality improvement

Opportunity
BFW
16KG
300C PV Property controlied
Outside 18TPH % Dry steam
Desuperheater
Set P: 10KG AT PV
Set T: 194C £ Dry steam
7KG
BFW
PV
11.5KG @ Ory steam
220C Properly controlled 4KG
S5TPH
" Desuperheater PV
Dry steam
Set P: 10KG —@—. 3.5KG
Set T: 194C

Change the steam set pressure to 10KG (Tsat=184C). Change the desuperheater set temperature to
194C (10C + Steam saturated temperature) . Excess desuperheater water is not injected steam line
and reduce losses. Reduce risk caused by wet steam.

Copyrght 2015 by TAM
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MC1

Reduce risk and steam loss from plate heat exchanger by pump tl;m@

Potential benefit: Reduce risk of steam leakage and improve system reliability*

Current TLV Proposal
” 35KG PR
 Ercrnge  78°C (Settemp) j E““"ﬂ"
12KG 0-2KG — : To Electrolyzer
P Eﬂ 5 To Electrolyzer St a 1 oly:
Open30% I

47C (surf.)

=
I
o -
T !
i L A Brine
d '--¢—Bnne e
e

Machanicai Pump Trap

o,
~4 Safety Reliability is one of |,

the most |mportant issue

titani

ich

AR B b o

Copyrght 2015 by TIM

Next Action

@
1) Implement improvement items
+ Many CDLs judged as Low temperature (less than 60% of
steam saturated temperature) 6 Low temperature CDLSs out of 8 cold CDLs
- Desuperheater temperature setting may affect this (too much
condensate cannot be discharged by small steam traps)
+ Recommend to review desuperheater setting first then re
inspect CDLs
+ Some valves in CDLs are wrongly operated (Steam trap inlet
valve closed). Need whole area survey and optimize CDL
operation.

2) Survey for whole plant

- This is feasibility study. The survey time was very short.
However even this short period, there are some important
findings. Need whole plant survey to maximize your profit.

Copyrgpt 2015 2y TAM
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Next Action

BFW
16KG 100% Open continuousiy
300C PV Estimath
18TPH % {Eatimation} Wet steam
Steam

Desuperheater

Set P: 11.5KG

Set T: 185C

Is this steam trap failure?

Is this because of too much water from
desuperheater?

Copyrare 2015 oy TAM

Next Action

- ©

Steam is In service WET STEASM
Steam

Close

Normal steam trap survey
could judge this trap as COLD!

Copyrigne 2015 oy TAM
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SSOP Achievement

Surveyed 105 plants (in Japan) @
CO2 emission
reduction 320,000 t/year
Steam_loss 260 t/hour
reduction
Cost

) 2.8 billion INR/year
reduction

Copyrgnt 2015 by TAM

Potential in India comparison by refinery capacity

India Japan
4,355,000 barrels / day 3,916,700 barrels / day
22 Plants 23 Plants
FS CDL failure rate 61.9% Japan CDL average failure
rate 25.6%

? billion INR/year 2.8 billion INR/year
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TLV Contact in India

— ©

Steam System Optimization Program(SSOP®) by TLV

Ashwin Sanyal

+91 22 6181 8340
+91 97 02 282882
ashwin@tlv.co.in

Visit our website: http://www.tlv.com

Copyright 2015 by TLM
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Annexure 7. Selected photos from the workshop
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