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1. Introduction

India is the world's second-largest producer of crude steel, producing 99.6 million Tons (MT) crude
steel in FY2020-21 with a growth rate of 2% over 2018. The Indian Steel Sector contributes to over 2%
of the country’s GDP and employs around 25 lakhs of employees in steel/allied sectors.!

Steel has contributed immensely to Indian economic growth. This is evident from the similar growth
patterns of India’'s GDP and steel production in the country, which also highlights the economy’s
dependence on steel. National production of crude steel rose from 18.11 MT in 1992 to 109.27 MT in
2018, while GDP (at constant price, 2010) grew from USD 0.28 trillion in 1992 to USD 2.72 trillion in 2018.2

20% 10%

8%
0,
15% 6%
0,
10% 4%
2%

5% 0%

-2%

Crude steel Groth rate (%)

Growth Rate (%)

0,
0% -4%

5% 6%
- (]

-8%

-10% -10%

== Crude Steel Growth Rate (%) e GDP Growth Rate (%)

Figure 1: Crude Steel Growth Rate (%) Vs GDP Growth Rate (%)

This MSME sub-sector is energy-intensive in their operations and generally use a mix of both modern
as well as conventional technologies for their day-to-day functioning, but at the same time, it holds
immense potential for energy efficiency measures and up-gradation of technologies in routine
processes.

BEE has developed various comprehensive programs to address the various challenges confronting
MSMEs in India. Still, at a national level, the energy mapping across different energy-intensive MSME
sub-sectors is missing. Energy mapping provides data on various parameters like production, type
and quantity of fuel consumption, energy-saving potential, details on energy-efficient technologies,
and future growth scenarios. These data points are not readily available and, in a way, hampers the
process of designing sector-specific policies.

Given the need for energy mapping within Indian steel re-rolling clusters, ICF Consulting India Pvt. Ltd.,,
with support from BEE, has executed the project “Energy efficiency and Resource Mapping of the

* Annual Report 2019-20, Ministry of Steel
2 Source: GDP data: World Bank,
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MSME Sector” for the steel re-rolling clusters in India. This exercise focused on estimating the energy

consumption, production, technical aspects and conducting detailed techno-economic assessments

for the selected cluster. This report provides a complete energy mapping along with benchmarking of

various processes. Policy recommendations with a road map for implementation measures are also

covered under this report to make the steel re-rolling sector energy & resource-efficient, and

environmentally friendly.

1.1 Project Objectives

The objectives of the study include the following:

1. Mapping of energy-intensive Steel Re-rolling clusters
2. Conducting an in-depth study of existing scenarios on energy consumption and identifying

opportunities for energy and resource-saving
3. Identifying energy-efficient technologies relevant to the sector and developing a technology

roadmap

»

Mapping the readiness of the sector in adopting EE solutions

5. Preparing an energy-efficient roadmap along with timelines to make the sector energy and
resource-efficient as well as environment friendly

1.2 Project Methodology

The project team adopted a five-step approach to meet the objective of the project as provided

below:

1. Project Inception

2.

3.

4. Sectoral Benchmarking
5.

Research and sensitization workshop
Energy Audits and post-activity workshop

Policy Recommendation/Implementation Roadmap

O -0 =

= O = 0O

Policy Recommendation/
Implementation Roadmap

+ Work plan and
resource deployment .

+ Details Of the activities
and timelines
« Questionnaire to be

presented in the
clusters

« Flyers/Brochures

Secondary research on
clusters

= Primary Data Collection
through questionnaire

+ Compilation and
analysis of Data

+ Selection of units for

carrying detailed
energy Audits

* Evaluate SEC/KPI's

+ |dentify interventions
and conduct cost benefit
analysis

= Post audit workshop
» Cluster Reports

Project Inception  Primary Research And Energy Audits & Sectoral
Sensitization Post activity Workshops  Benchmarking
Workshop
+ Kick-off meeting + Site visit to « Detailed Process « Visit to similar clusters
+ Meeting Associations in associations and mapping to understand energy
Delhi MSMEs + Energy and mass scenano
+ Sensitization workshop balance « Secondary research for

scattered units for
energy consumption

« Develop EE

benchmarks for SEC,
KPI and technology.

+ National level
stakeholder consultation

+ National level sectoral
report

+ Implementation Road
Map

+ National Workshop

Inception report

Selection of units for
Audits

Cluster Reports

EE Sectoral
Benchmarks

National Level Sector
Report
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1.2.1 Project Inception

The project started with a kick-off meeting with the BEE team to discuss the overall approach, specific
task areas, lines of communication, and the project schedule. The project team has provided the
preliminary project plan encompassing the following:

e The work plan for completing each of the identified tasks

e Deliverables and interim work products and project timelines

e Secondary and primary research about the cluster

e Contacts of industry associations and MSME units available

e Finalization of the questionnaire (Sample attached in Annexure E1)
e Flyer of the project (Sample attached in Annexure E2)

The project team started preparing for the primary and secondary research along with the
sensitization workshops for the five clusters.

1.2.2 Research and Sensitization Workshop

Research: This step includes secondary research including review of existing MSME cluster and
gathering number of units available in each cluster, units in operation, production capacity, energy
efficiency/audit reports of the cluster/ sector (whichever available), energy directory (wherever
available), technology needs assessment documents and international best practices in the sector,
and current practices in India.

For primary research, the project team have conducted meetings with the industrial associations in all
the identified clusters based on the points mentioned in Figure 3. The primary objective of the
research was to build a database (or inventory) for developing the baseline.

Discussion on the energy consumption
profile of the sector

Discussion on the production type,
production capacity, no. of units, no. of
units in operation

3

Arrangements for sensitization workshop

Ask support for project facilitation in
cluster

Overall EE status, priorities, and
arrangements

Obtain relevant EE reports and meeting co-

ordination with key stakeholders of MSME
units.

Figure 3: Discussion points with industrial association
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Data Collection Templates (Questionnaire): The project team prepared the Questionnaire for data
collection from MSMEs, which is divided into two parts, the first is basic information and the second is
the energy consumption detail section. The detailed questionnaire is attached in Annexure E1.

Sensitization Workshops

The project inception workshops were conducted in selected clusters to sensitize the stakeholders
about various project activities and their benefits for the sustainable development of the MSME sector.

Targeted participants for the workshops:

1. MSME units - represented by plant manager or factory owner

2. Cluster/Industry associations or Local Chamber of Commerce and Industries
3. BEE officials, etc.

4. Local MSME Development Institutes

Selection of
units for
carrying

Primary data
Swsilt(izr?tion c;::_:zt;?‘n
i lorkshop
Del‘fhsimﬁlsslgrs (1 per cluster) questionnaire
(30 units in
each cluster)

Site visit to
associations &

detailed audits
(10 units in
each cluster)

Figure 4: Workshop Methodology

Sample Agenda for the inception workshops is attached in Annexure E3 and the feedback form is
attached in Annexure E4.

1.2.3 Energy Audits, Process Mapping and KPI Development

Onsite visits & Energy Audits: Before starting the process mapping, it was pertinent to identify the
units for which detailed energy assessment can be conducted. The selection process was guided by
the following key parameters:

1. Depending on the size and energy consumption profile
2. Covering the complete product segment of the sector

The project team conducted an onsite industry assessment to assess the various parameters for the
identification of KPIs. The detailed energy assessments were conducted for at least 10 units to arrive
at KPIs. To find answers to the above-mentioned questions, the project team had included four
components in the investment-grade audits. They are shown in the graphic below:
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Interventions: The Identified list of improvement options that
apply to an MSME unit is based on cost and ease of
implementation. A database of improvement options was
available to the auditor while conducting the audits. During the
detailed audit process, the auditors based on their experience
and knowledge (based on site conditions) explored the
suitability of deploying an option listed in the database and
shortlist the most attractive option. The project team compiled
a library of energy conservation options based on the following:

e The project team's existing database developed over the
years working on energy and resource efficiency

e Collation of Case studies published by organizations such as
IEA, UNIDO'’s National Cleaner Production Centre.

Figure 5: Detailed energy audit methodology

Long List of Options

Initial Criteria J

Targeted Set of Options

Assessment criteria

Options for full assessment

|  Detailed assessment

Prioritised Most attractive
interventions

e Post identification of different technologies, the project team

have categorized the technologies based on different criteria

as highlighted above.

Figure 6: Funnel diagram for

interventions

e The existing database was also be improved based on the energy audit reports that are available

with BEE through various Energy Efficiency (EE) programs.

e The database also included renewable energy-based options.

Details of Process Flow: Basic process flow diagram for audited steel re-rolling sector MSME units

includes details of all the process/combinations available in that sector. Based on the data collected,

the project team have performed a trend line analysis of product output and energy consumption of

a few MSME units. If the unit produces multiple products, then the energy consumption and KPIs are

estimated for each product separately.

Identification of key performance indicators (KPls): Based on the processes and parameters as

identified in the previous task, a few key parameters which reflect the electrical, as well as thermal
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energy consumption of the units, are selected. These parameters are acting as the key results in the
benchmarking section. These processes are related to critical parameters, which if, monitored on
regular basis, will help the MSME units in establishing their existing performance and improve it
gradually. The project team has developed KPI for process and sub-process level KPIs. In the case of
the non-availability of data, the use of assumptions/estimations/expert opinion was considered to
arrive at KPIs.

Post Cluster Workshops: Post cluster workshops covered findings based on energy audits from inter-
cluster studies and comparisons of energy efficiency among clusters. Interventions for the sector was
determined based on the energy audits.

1.2.4 Sectoral Benchmarking

Energy efficiency benchmarking is regarded as the technique to compare the industry with
international best practices and technologies for implementation. The project team also visited similar
clusters to understand their energy scenario and compare the results of the five clusters with similar
clusters and international benchmarks. The project team identified a list of improvement options that
apply to these MSME units based on cost and ease of implementation. A database of improvement
options was made available to MSME units for reference. This database is available in an integrated
Excel-based sheet that can easily be updated as changes occur or as customization is needed.

The project team compared the baseline technologies employed in each of the audited MSME steel
re-rolling sectors with Best Available Technologies (BAT) along with assessing the readiness for
technology adoption. This was carried out through a comprehensive review of technologies available
|/ deployed/demonstrated in comparable regions/geographies.

1.2.5 Policy Recommendation & Implementation Roadmap

End-stage of the project includes a national level stakeholder consultation, sectoral report, policy

Implementation Roadmap

implementation and roadmaps.

National Sector Report

National level .
Stakeholder

consultation .

energy demand for the sector
EE Saving potential estimation
Technology assessment

Readiness for technology
adoption

Mapping of Energy Efficiency
programs and policy landscape

Resource requirement for MSME
& financing instruments

» Energy consumption scenario and + Roadmap for technological

interventions

Best practices for scaling up
energy efficiency in the sector

Roles/Responsibilities of
institutions that are active at the
cluster and sector

Capacity building requirements
Barriers to Increased Energy
Efficiency

Interventions and mechanisms to
overcome barriers

Figure 7: National level stakeholder and dissemination workshop structure
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2. Steel Re-Rolling (SRRM) Sector Overview

Steel Sector

The global steel production volume is estimated to reach 2,175 MT in 2024, growing at a CAGR of 4.5%
from 2020 to 2024. China and India have consistently grown their production to become the top two
steel producing nations. India is the fastest-growing market for steel with increasing urbanization,
industrialization and infrastructure investments. China has dominated the industry, accounting for

more than half of global steel output; India is in second place, accounting for 5.3% of global steel
production.®

2000 s 1825.6 60% §
g 1800 1631.3 — 5.9% E
~=— 1600 5.8% *g'
.% 1400 5.8% 5.84% 5.7% 'g
2 1200 56% &
2 1000 5.6% 5.5% g
800 5.4% %5

600 53% &

400 534%  5.2% ‘g

200 95.47 101.45 109.27 111.35 99.6 5.1% §

0 [ ] - [ [ - s.0% O

2016 2017 2018 2019 2020
Year
mm Global s India India as a (%) of world Production

Figure 8: Global steel production vs India steel production

Covid had a negative impact on the overall world economy and due to the lockdowns and restrictions,
the share of India’s steel production fell 9.7% in 2020 compared to the previous year.

Steel Re-rolling Sector

Steel re-rolling* is the process of transforming raw/unprocessed steel into finished steel products by
rolling and re-rolling it into desired forms including bars, TMT (thermo-mechanically treated) rods,
sectional products, and wires while it is still hot. The bulk of these finished products are used in the
construction sector.

Due to a lack of aggregated statistics on the global SRRM sector, determining their value to the global
steel industry is challenging. Data on the Indian SRRM sector, on the other hand, is far more readily
available. On the basis of evidence from India, it is reasonable to conclude that the SRRM sector is the

3 Global Steel Context: World Steel Association
4 https://in.one.un.org/wp-content/uploads/2016/09/STEEL_BOOK_Low_res_for_upload.pdf
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primary source of finished steel products for individual consumers, particularly in the developing world,
whose demand for steel is for small quantities at lower prices, as opposed to institutional consumers.

2.1 Indian Steel Re-rolling Mill Sector

The steel re-rolling mill (SRRM) sector is one of the most important segments of the steel industry in
India and is a key link in the supply chain of iron and steel production in the country. The sector
produces majorly long products mills with the facility of the re-heating furnace and rolling mills. Few
units have completed backward integration by installing induction furnaces to melt scrap and DRI cast
by ingot or continuous casting. The direct energy cost in the MSME mills is estimated at 25-30 percent
of the overall conversion cost®

There are an estimated 1200 working small and medium steel re-rolling mills in India, scattered across
the country, and producing 33 MT of steel. It is also reported that 80% of India’s total exports of bars
are sourced from the secondary steel sector. It is estimated that the sector employs, directly and
indirectly, about 400,000 people. These employees are a mix of skilled engineers/operators, semi-
skilled foremen and technicians, and unskilled shop-floor workers.

Finished steel production
— 914 MT

Alloy+ Stainless steel Non-Alloy steel
production — 4.9 MT production — 86.6 MT

MSME units (38%)
33 MT

Large units (62%)
53.6 MT

Flat (18%)

|
|
|
|
|
|
|
:
Flat (73%) !
39 MT : 5.8 MT
|
Long (27%) I Long (82%)
|
14.6 MT ! 27.2 MT

Figure 9: Classification of Steel Production in India (source: Ministry of Steel Annual Report and ICF analysis)

Micro Small and Medium Enterprises (MSMEs) contributes to 38% of the Non-Alloy Steel production
in India. As per ISO 6929 Steel products are classified into flat and non-flat products or long products.
Mostly the large units produce flat products mainly sheets, about 73% of their total production and
the units in the MSME category produces long products mainly Thermo Mechanically Treated Bars

5 UNDP Report: Energy Efficient Steel Re-rolling
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(TMT), angles, channels, beam, pipe, tubes and others, about 82% of the production. ©
2.1.1 Steel Re-rolling Mill Classification

The Steel rerolling units can be classified in 3 ways viz. based on the category (Small, Medium, Large),
based on the raw material, and based on the products. The classification of the steel rerolling units is

depicted below:

Steel Re-Rolling
Classification

|

Cate_gory Unit Type

Wise

v

Composite
units

v v

Re-rolling Rolling Melting
units Section section

! }

Raw
R :
Rerollable
> Scrap id

Billet/
ingot

Recycled Billet
Scrap /Ingot

Sponge
Iron

TMT, Beam,
Rod, Angle,
Channel,
Pipe, Tube

Figure 10: Steel Re-rolling mills classification
2.2 Key Growth Drivers of the Market — End-User Segmentation

While large integrated steel plants contribute the bulk of India’s steel products, Steel re-rolling sector

8 Joint Plant committee Survey of Indian Re-Rolling Industry
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is an equally important player with 82% of Long products. Its long-term stability is vital for India’s steel
sector. The advantages that India has in terms of easy availability of raw material and quality workforce
makes it one of the most competitive players in the steel Re-rolling sector.

Increasing Policy/ Institutional Competitive

Robust Demand

&

Investments Support Advantage

e The government is e Increasing e There are various e India is the world's
working on several investment from the programs/ policies second largest
infrastructural financial run by Government producer of steel.
projects, such as institutions/ ESCOs bodies and Financial
the Mumbai-Delhi in providing the institutions/ Banks e Easy availability of
Industrial Corridors, Energy Efficient to support uptake low-cost manpower
which is driving up technologies at low of energy efficienct and presence of
demand. cost to the units technologies. A list abundant iron ore

which are driving of programs and reserves makes

e India's present steel investment in the policies is provided India competitive in
intensity is around secondary steel in Annexure D the global set up.
37 tonnes per sector.
million dollars, and it e BEE has recently e India is home to the
is likely to rise in the launched a program fifth-highest
next 3-5 years as of grading of EE reserves of iron ore
the country's technologies to help in the world
economic activity units to easily get
grows. loan on certain EE

technologies

Figure 11: Key Growth Drivers of the Market

Construction, capital goods, automobiles, intermediate products, consumer durables, and railways are
among the end-use industries in India that drive steel demand. The pandemic's impact and prospects
differ for each end-use sector, and the overall impact on steel demand could vary depending on the
share of demand for individual sectors. The below table provides an overview of major steel-
consuming industries.
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Table 1: Key Growth Driver - End-User Industry (World Steel Association, Kearney)

End-User Description Product Share of Prospects & Key
Industry types demand Growth Drivers
Construction Residential, Commercial | Commodity 62% Strong
and Industrial items such as
Transport Networks TMT, Hi Logistics infrastructure
Utilities beam, pipe, (highway construction,
sheet pile industrial corridors,
and coated freight corridors),
sheet affordable housing and
power transmission
Capital Rotating equipment Steel Plates, 15% Strong
Goods Static equipment sheets, pipes,
Electrical equipment bars and Dependent on
such as transformers speciality economic growth and
Electric motors and and  highly secondary sectors such
cables functional as construction, heavy
High dependence on steel and light industries, and
imports for technology government spending
Automobiles Primarily driven by Surface 9% Weak
automotive sales of treated Short term issues
cars, trucks, buses, and | sheets around regulations,
two-wheelers affordability, financing,
Steel plates, industrial activity, and
sheets, pipes covid
and bars Moderate to Strong
Over the next three to
seven years
Intermediate Gear boxes, 6% Weak
products bearings, Closely linked to the
pipes, drums auto and oil and gas
and barrels sector and packaging
(drums and barrels)
Consumer White goods Sheets, strips 5% Moderate
durables plates  and Linked to GDP and
Yellow goods stainless consumers’ spending
steel power
Railways Wagons and Coaches Sheet metals, 3% Strong

Track infrastructure

special steel

Large planned
investments, dedicated
freight corridors
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2.3 Key Challenges

Most of the steel rerolling units fall under MSME and they cannot use advanced technological
equipment or automation due to high capital costs. The market is dominated by large players which
inhibit the growth of MSME enterprises. Besides this, the sector faces various challenges related to
energy pricing, financial and workforce skill-related challenges.

Financial Policy
Barriers Barriers

Workforce
or Skill Techical
Barriers Barriers

Raw
Material

Quality

Figure 12: Key Challenges faced by the Steel Re-rolling sector

2.3.1Financial barriers

The higher cost of energy-efficient technologies is a major reason for MSMEs' inability to adopt them.
Difficulty in accessing loans and higher cost of finance - which can make repayments difficult, acts as
a big impediment for adopting energy-efficient technologies. MSMEs are also wary of the
documentation formalities involved and are hence not often considering applying for a loan. Some of
the MSMEs who have availed the loan have experienced non-transparent or hidden charges in the loan.
Further, from the business perspective for any industry owner, it is more viable, and convenient to
invest in project expansion for improving the production capacity, rather than make a piecemeal
investment in retrofit and replace options for energy savings. Lack of interest in investing in the new
technologies, as these industries getting profits with the existing technologies.

2.3.2 Policy barriers

The general policies at the national and state levels send a strong signal in favour of EE uptake, there
are still barriers related to policy that have been identified which inhibit the effective functioning of
the market. Some of the policy barriers which have been identified —

i. Lack of access to cleaner affordable fuels like natural gas
Fuel switching away from coal in the reheating furnace process to cleaner affordable natural gas has
significant potential to reduce ambient air pollution, mitigate CO, emissions and increase the yield by
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reducing the scale/burning loss in the reheating furnace. Only the Mandi Gobindgarh steel rerolling
cluster has limited access to piped natural gas. The emission intensity of coal is about 55% higher
than that of natural gas. Shifting to affordable natural gas-based cleaner fuels will not only reduce
emissions but will also enhance productivity and improve the working environment.

ii. Lack of availability of scrap, scrap processing centres and deregistration of scrap vehicles
facilities

The use of steel scrap in India is quite low (~23%) due to the lack of an effective collection mechanism.
Out of the total scrap usage, India imported almost 7 MT of scrap in 2019 — 2020. The scrap route of
steel production can reduce the emission intensity and energy intensity by 63% and 68% respectively.
To alleviate this significant challenge there is an urgent requirement of the policy to enhance the scrap
usage in the melting units by having scrap processing centres at major steel rerolling cluster locations.
Also, there is a requirement of providing deregistration authorization of scrapped vehicles to the units
which will enhance the availability of scrap in the cluster.

iii. Lack of market-driven policies to reduce the emissions from the sector

There is a requirement of some market-driven policies like — Emission trading scheme and carbon
pricing initially at the voluntary phase to reduce the emissions from the sector.

Emission Trading Scheme (ETS): The ETS scheme requires a cap set for maximum emissions to be
emitted by the units. The surplus entities (achievers) who have reduced the emissions (from the
target) can trade with the non-achievers, who have surpassed the targeted emissions (non-achievers).
This policy will push the units for cleaner and more energy-efficient technologies and the adoption of
renewable energy. It can be initially started as a voluntary program and could be mandated with higher
caps and trading. The Gujarat government has piloted the cap-and-trade programin 158 industries
and achieved around a 29% reduction in emission from the units that participated in the pilot
project.

Carbon pricing (Polluters pay principle): The emissions produced by industries are a negative
externality for the environment and the economy since their true social cost is not reflected by the
market price of carbon-intensive goods and services. Instituting a price that reflects the true cost of
these emissions seems like an intuitive solution to address these climate change issues. This will drive
the industry to push for alternative energy sources, cleaner fuel & renewables. The UK has introduced
the Carbon tax of $25 per ton in 2013 which has reduced coal usage sharply.

2.3.3 Workforce or Skill set barriers

Successful implementation of energy-efficient technologies depends to a large extent on the
technical knowledge available to the entrepreneurs, managers and operators. This is because many of
these technologies have a substantial component of best-operating practices. For example, the
operators and maintenance technicians need training on good practices of the induction furnace
(like — feeding of properly sized scraps to increase the bulk density, use of proper grade and
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quality of furnace lining (ramming mass) material), temperature monitoring of the stocks in
reheating furnace and energy monitoring of different sections of the plant. Lack of trained
manpower is a serious issue for the implementation and operation of energy-efficient technologies.

2.3.4 Technical barriers

The SME steel re-rolling mills have conventional and inefficient technologies. The reason attributable
to this is the lack of awareness of efficient technologies that can be used to save energy. In addition
to it, the lack of reliable technology providers coupled with the poor quality of local service providers
has resulted in a high degree of skepticism towards the adoption of new technologies and processes.
Since new efficient technologies (like — direct rolling, regenerative burners, Oxy-fuel combustion) are
capital intensive, the MSMEs want to be certain before they invest in such technologies.

2.3.5 Raw material quality barriers

Most of the steel mills in India uses Scrap as a raw material to produce different steel products
however the quality of scarp is not consistent. Bhavnagar cluster for example majorly uses steel
scrap as a raw material to produce different types of steel products. A large part of this comes from
“Alang Ship Breaking Yard” which is 50 km away from the cluster. However, the quality of scrap is not
uniform, and a substantial portion of the good quality scrap is directly sold to the large steel players.
Small unit owners are left with poorly sorted scrap from which they are unable to produce high-quality
steel products. The quality of the scrap being processed at Alang needs to be regulated.

In addition to it, the poor quality of domestic coal (high ash content in Indian Coal) and high electricity
prices also hinders the growth of the SRRM industry.
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2.4 Geographical Coverage
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Figure 13: Steel Re-rolling clusters in India
To have an Energy and Resource outlook of the steel re-rolling sector, a detailed and holistic study

was conducted in five steel clusters across the country. These 5 clusters were selected through
secondary research, field visits, and stakeholder consultations. In addition to the selected 5 clusters,
2 additional steel clusters were also selected for the walkthrough surveys.

The cluster selection was governed keeping in view different matrices such as:
e No of units in the cluster
e Production capacity of the units on the cluster
e Raw material mix
e Product mix
e Presence of local association

Five clusters selected for detailed study include:

e Punjab — Mandi Gobindgarh & Ludhiana

e Rajasthan — Jaipur

e Chhattisgarh — Raipur

e Gujarat — Bhavnagar

e Maharashtra — Jalna
In each of the selected five clusters, 10 units were selected for conducting detailed energy audits.
Three clusters selected for the additional survey include:

e Rajasthan — Jodhpur
e West Bengal — Howrah
e West Bengal — Durgapur
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The selected clusters are shown in the map below:

Mandi Gobindgarh

Ludhiana » Jodhpur Additional
Howrah w Clusters
Jaipur covered

Durapur\

Deep Dive
Bhavnagar

study

Jalna

Raipur

Figure 14: Clusters Selected for Study
2.41 Cluster Selection Matrix

Figure 15: Cluster Selection Matrix

Cluster Selection

Matrix

Information for different steel re-rolling clusters is given in the table below:
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Cluster

Mandi
Gobindgarh
& Ludhiana

Table 2:Cluster selection matrix

275

Technology - Steel Mill
classification

With input as

Scrap
(Induction +
Reheating
Furnace )

With input
as Billet
(Only
Reheating
Furnace)

Products
Manufactured

Rounds, Squares, TMT
Bars, Ingot, steel wire,
Billets, Tubes, M.S flat,
rounds, square, TMT
bars, Strips

Rajasthan

Jaipur

33

Bars, Angles, Channels,
Beams, Flats, Squares,
Rounds, Billets

Chhattisgarh

Raipur

135

Angle, Channel, Rods,
Flats, Ingots, Billets,
Rounds, Angles

Gujarat

Bhavnagar

70

M.S flat, rounds,
square, TMT bars,
Strips, channels,
Beams, Billets

Maharashtra

Jalna

30

Angles, Channels,
Beams, Flats, Squares,
Rounds, Billets, Bar

Maharashtra

Nagpur

Bars, Angles, Channels,
Beams, Flats, Squares,
Rounds, Billets

Maharashtra

Aurangabad

Flats, Squares, Rounds,
Bars

Rajasthan

Jodhpur

100

S.S. Sheets

West Bengal

Howrah

100

Rounds, Squares, TMT,
Bars, Ingot, steel wire,
Angles, Channels,
Beams, Flats

West Bengal

Durgapur

50

Rounds, Squares, TMT,
Bars, Ingot, steel wire,
Angles, Channels,
Beams, Flats
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Cluster

Technology - Steel Mill
classification
With input as

Scrap
(Induction +
Reheating

With input
as Billet
(Only
Reheating

Products
Manufactured

Kerala

Palakkad

Furnace )

Furnace)

Squares, TMT, Bars,
steel wire, Angles,
Channels

Tamil Nadu

Chennai

60

Channels, Beams,
Flats, Squares, Rounds,
Billets, Bar, Billet

Gujarat

Ahmedabad

163

Wire, Tubes, M.S flat,
rounds, square, TMT
bars, Strips

Jharkhand

Jamshedpur

20

Flats, Squares, Rounds,
Bars

Tamil Nadu

Coimbatore

60

Billet, Ingot, TMT bars,
Wire rod, coils,
Rounds, angles,
channels, rails, flats.

Maharashtra

Nasik

60

Channels, Beams,
Flats, Squares, Rounds,
Billets, Bar, Billet

Assam

Guwahati

25

Squares, TMT, Bars,
steel wire, Angles,
Channels

Madhya
Pradesh

Indore

40

Billet, Ingot, TMT bars,
Wire rod, coils,
Rounds, angles
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2.4.2 Brief Overview of the clusters selected for the study
About Mandi Gobindgarh & Ludhiana

Mandi Gobindgarh is known as ‘Steel Town or Loha Mandi’ for its largest cluster of steel re-rolling mills
in the country. In 1928, Mandi Gobindgarh became a free trade zone for steel, since then as a centre of
steel, the city has experienced tremendous growth and has housed numerous steel re-rolling mills.

Ludhiana city is known as the industrial capital of Punjab and is quite often referred to as Manchester
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Figure 16: Map — Mandi Gobindgarh & Ludhiana
of India. Post-independence, a number of industries started booming in the city to support the

agriculturally rich area. Initial development was of agricultural implements, tractor industries; slowly

growth was seen in allied industries such as forging, foundry, sheet metal and auto-parts as well. The
Mandi Gobindgarh and Ludhiana cluster has about 275 micro, small and medium-scale steel re-rolling
units. The total production from the cluster is about 5 MTPA. The steel re-rolling industry is supported

by around 500 traders and allied industries like induction furnaces, foundries, and pipe plants.

Table 3: Mandi Gobindgarh and Ludhiana Details

Mandi-Gobindgarh and Ludhiana

: Values
Cluster details
Total Number of units 275
. Average production
Category No of units .
capacity (TPD)
Units Classification Micro 15% 17
Small 60% 60

Medium 25% 105
Total Production (MTPA) 5 MTPA
Total energy consumption (MTOE) 0.25 MTOE

Major Products

Semi-finished steel (Ingot, billet, blooms), HR (Hot rolled) Coils,
ERW pipes (Electronic Resistance Welded pipe), Channel,
Angle, TMT (Thermo Mechanical Treatment) bar, Flats, CR

(Cold rolled) Strips.

Fuel used

Piped Natural Gas (PNG), Furnace Oil (FO), Coal
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1. All India Steel Re-Rollers Association (AISRA)

Active Association ] L
2. Ludhiana Steel Re-Rollers Association

National Level Institutions National Institute of Secondary Steel Technology

State Designated Agency Punjab Energy Development Agency (PEDA), State Designated

Agency

About Jaipur Cluster

Jaipur city is the capital of Rajasthan and is universally known as [ =&
the Pink City. Jaipur means “city of victory” was founded in 1726 by s
Maharaja Jai Singh Il. The city is a major hub for arts and crafts.
Jaipur is an economically vibrant city. Tourism, trade and
commerce and local handicrafts industries are the key strengths
of the city. E

Industrial development in Jaipur began in 1943 with the
establishment of the Jaipur Metal and Electrical Industry, Limited.
In 1979, the Rajasthan State Industries Development and
Investment Corporation (RICO) was formed to assume
responsibility for the proper and controlled planning and
development of industry in Rajasthan. To encourage industrial
development in the city, several initiatives have been undertaken
by the state government. The Industrial policy was declared by the
state in 1994. The Jaipur cluster has about 33 micro, small and
medium-scale steel re-rolling units. The total production from the cluster is about 1.2 MTPA. The steel
re-rolling units are mainly located in Vishwakarma, Jhotwara, Reengus, Jaitpura, Sarna Dungar and

Figure 17: Map - Jaipur

Jetpura industrial areas.

Table 4: Jaipur Cluster Details

Jaipur Cluster details Values
Total Number of units 33
. Average production
Category No of units )
capacity (TPD)
Units Classification Micro 10% 57
Small 40% 85
Medium 50% 148
Total Production (MTPA) 1.2 MTPA
Total energy consumption (MTOE) 0.08 MTOE
Semi-finished steel (Ingot, billet, blooms), MS Flat, Steel
Major Products angles, Steel round bars, TMT (Thermo Mechanical
Treatment) bar.
Fuel used Coal
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1. Rajasthan Steel Chambers
Active Association 2. Viswakarma Industries Association
3. Bagru Industrial Association

State Designated Agency Rajasthan Renewable Energy Corporation Limited (RRECL)
About Bhavnagar Cluster

Bhavnagar District is a district of e =
ota
southeastern Gujarat, India, on the -5!\
. _ &<
Saurashtra peninsula. The proximity of
. . . . 3
Bhavnagar with commercial districts of Bhavnagar |
Ahmedabad, Rajkot, Surendranagar, and MNF".‘ﬂ p & Dahe|
achiyala Shihor
Amreli has made the district an important :
. . . . . Afnceli Ir_j Palitana TIE
industrial location. Bhavnagar district is asar@ i £ 9
divided into 1 strata called Blocks or _H Alaig
Talukas. It has always been an important
I . 8E Surat
district for trade with many large- and o+
. . . . - Mahuva Hazira
small-scale industries along with Asia's Rajula ' ' _©
\
largest ship-breaking yard, Alang which is Map data ©2015,Gogale
located 50 kilometres away. The Figure 18: Map — Bhavnagar

Shipbreaking industry aided the growth of businesses such as steel re-rolling mills and steel melting
factories. Approximately 90% of the recovered steel in recycling operations is sent to the re-rolling
mills where it is rerolled and covered into steel bars. The raw material for steel re-rolling industries
located in the Bhavnagar district (mainly in Sihor taluka) is sourced from ship breaking industries in
the form of sheets. The steel melting units also procure scrap raw material to produce billets and
ingots, which is the further input material for steel rolling mills. Ship recycling in India contributes
around 1-2% of domestic steel demand and most dismantled ship scraps are recycled and reused.

There were about 120 re-rolling mills in the Bhavnagar district of these, only 70 mills are estimated to
be in operation with an estimated installed capacity of 3 million tonnes (mt) per year. Most of the units
are located in GIDC (Sihor). The production from the operational unit is estimated to be 1.8 million
tonnes (60% of the installed capacity). The capacities of associated reheating furnaces in the cluster
vary in the range of 3.5-10 tonne per hour (TPH). The production and energy consumption details of

the operational units are tabulated below.
Table 5: Bhavnagar Cluster Details

Bhavnagar Cluster details ‘ Values ‘
Total Number of units 70
. Average production
Category No of units .
capacity (TPD)
Units Classification Micro 20% 43
Small 50% 86

Medium 30% 114

Total Installed Capacity (MTPA) 3 MTPA
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Total Production (MTPA) 1.8 MTPA

Total energy consumption (MTOE) 0.130 MTOE

Semi-finished steel (Ingot, billet, blooms), MS Flat, Steel
angles, Steel round bars, TMT bar.

Major Products

Fuel used Coal
Active Association Bhavnagar (Sihor) Steel Re-Rolling Association
State Designated Agency Guijarat Energy Development Agency (GEDA)

About Jalnha Cluster

JALNA |

TEHSIL MAP

Jalna district is an administrative district in the state of
Maharashtra in Western India. Jalna town is the districts
headquarter. The district is part of the Aurangabad division.
At present, there are eight tehsils in the Jalna district i.e.
Jalna, Badnapur, Bhokardan, Jafrabad, Partur, Ambad,
Ghansawangi and Mantha. The Jalna city is situated on the
banks of the Kundalika river is the premier commercial
centre of the Marathwada region. The most significant part
of the Jalna district is that about 85% of the Geographical
area is under agricultural use.

AR . 3 =

igure 19: Map - Jalna

Jalna district is well known for its hybrid seed industries, steel re-rolling mills, bidi industry & agro-
based industries like dal mill. The district is also known for the highest production of Sweet Lemon
(Mosambi) in the state. There were about 30 re-rolling mills in the Jalna district. It provides
employment to about 1000 workers. The production from the operational unit is estimated to be 3.9
million tonnes. The capacities of associated reheating furnaces in the cluster vary in the range of 3 —
35 tonne per hour (TPH). The production and energy consumption details of the operational units are

tabulated below.
Table 6: Jalna Cluster Details

Bhavnagar Cluster details Values ‘
Total Number of units 30
. Average production
Category No. of units )
capacity (TPD)
Units Classification Micro 10% 217
Small 50% 433
Medium 40% 578
Total Production (MTPA) 3.9 MTPA
Total ener consumption
3 . 0.25 MTOE
(MTOE)
. Semi-finished steel (Ingot, billet, blooms), MS Flat, Steel angles,
Major Products .
Steel round bars, TMT (Thermo Mechanical Treatment) bar.
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Fuel used

Coal

Active Association

Steel Manufacturers Association Of Maharashtra;

State Designated Agency

Maharashtra Energy Development Agency (MEDA)

About Raipur Cluster

Raipur district is one of the oldest districts and is important
from in historical and archaeological
‘Chhattisgarhi' is the local language that most of the people
in this area love to converse in. The district is surrounded
by District Bilaspur in North, District Bastar and part of
Orissa state in South, District Raigarh and part of Orissa
state in East and district Durg in West. Mahanadi is the
principal river of this district.

Raipur is located in the state of Chhattisgarh which has a
large deposit of coal, iron ore, Limestone and various other
mineral ores which fosters the establishment of various
industrial units in the state. The availability of the excess
amount of cement, industrial raw material, the cheap labour

x -
N $ ' RAIPUR
. . A 8 ¥ BALODA BAZAR DISTRICT
point of view. 2 Z
/
{[NH-200] ! Tarastw P /)
% Malaud g¥ Chicholi 3/
DURG : 2 = &/
® Dharsiwa . r— ® Kesala 5 )/
fa Bangoli Korasi ® 5 7
orasi
®Sankara .Amo/
Sarora L Tekarig 2 4
.7 eKachhana Gullug
» - v
[ ToBhilG; (@~ T Reewa 4
RAIPUR. "+ Barauda ~ ~ . M ATaNg [ NHE | ToSambalpur &
3 L T il
. % 'Mokhala/ . MAHASAMUND
Ly Ganod Seo
{oParada § «Pahianda e
Bhatgaong eKhola 4 ‘
Kendri/af LEGEND
-
Abhanpur " v National Highway
= Nawapara ®/ Major Road
5 o | - = Rallway
‘%1 f ~ \\GARIABAND District Boundary
DHAMTARI E | | ~ -~ State Boundary
Sy / River
Majinot o Scale _ # [ @® District HQ
Copyngm@2ug3m.ma sofindia.com ®  Other Town
(Updated on 8th August 2013) = Major Town

Figure 20: Map — Raipur

force has contributed to the substantial growth of industrial sectors in the state.

The district is famous for its various grades of limestones deposits. Rolling Mill Industries, Ferro Alloys,
Steel Casting, Non-ferrous casting, cement etc. are the main industries of the district. The Raipur
cluster has about 135 micro, small and medium-scale steel re-rolling units. The total production from
the cluster is about 3.3 MTPA. The steel re-rolling units are mainly located in Ultra, Siltara and Rawa

Bhata industrial areas.

Table 7: Raipur Cluster Details

Bhavnagar Cluster details Values
Total Number of units 135
Average production
Category No of units .
capacity (TPD)
Units Classification Micro 20% 61
Small 60% 81

Medium 20% 102
Total Production (MTPA) 3.3 MTPA
Total energy consumption (MTOE) 0.241 MTOE

Major Products

Semi-finished steel (Ingot, billet, blooms), MS Flat, Steel angles,

Steel round bars, TMT (Thermo Mechanical Treatment) bar.

Fuel used Coal

Active Association

Chhattisgarh Steel Re-Rollers Association

State Designated Agency

Chhattisgarh State Renewable Energy Development Agency
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3. Energy Consumption and Benchmarking

There are two production routes of steel— primary route and secondary route. In the primary route,

the steel is produced from iron ore (as the raw material) in the BF-BOF (Blast Furnace — Basic Oxygen
Furnace) process. The primary route accounts for 45% of the total steel production and is very energy-
intensive, requiring 6-8 GCal (Giga Calorie) of energy per tonne of crude steel production.

The secondary route processes the used steel (i.e. scrap) to produce the crude steel. There are two
production routes in the secondary steelmaking process — EAF (Electric Arc Furnace) and IF (Induction
Furnace). The energy requirement varies between 0.3 — 1.3 GCal per tonne of crude steel, depending
upon the charge mix (ratio of pig iron, sponge iron and scrap) of the furnace. EAF and IF process
contributes to 25% and 30% of the steel production respectively.

The semi-finished steel (i.e. Ingot/Billet/Blooms) produced are further processed in the steel rerolling
mills to produce different end-use flat and long products which are used in various sectors like
construction, transport, appliances, oil and Gas, Power etc. The energy intensity of the rolling division
varies between 0.4 — 0.9 GCal per tonne of product.

rr-—-r——"™"™>"™+"=>""™"">""™>""™>""™""™"™"™""™"™"™""™""™""™""™"™"™""™"™"™""™7/""7™/""7™7 |
: N Energy 6-8 GecallTcs
! Steel use : ——
- | Iron ore | Production  45% of total
: | intensity production
|

- — ] —

Semi-Finished Reheating

I

|

I

|

|
Steel Furnace |

|

N
Rolling Division Induction | :
furnace | Production 25%  30%
| intensity
Energy Intensity 04-09
Gceal/Tonne e

I Energy
| Intensity GeallTes

Rolling Mills

The secondary route (using scrap) of steel production is low energy intensive and resource intensive as

compared to primary route. The use of every ton of scrap will save 1.1 ton of iron ore, 630 kg of coking
coal and 55 kg of limestone and will reduce the energy consumption by 70%.

Figure 22: Energy intensity of different production routes

Secondary steel (combining EAF and IF route) accounts for 55 per cent of overall steel industry
production in India and comprises over 1200 small and medium steel re-rolling mills (SRRMs) units
spread across the country. The SRRM sector generates employment of about 400,000 people directly
or indirectly. They are usually found in clusters, with each cluster having about 20 to 300 units closely
located. This sector produces about 33 million tonnes of steel which contributes to about 68% of the
total production of non-flat steel products in the country.
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The Project team has done a holistic study in the steel re-rolling sector. After doing the secondary
research on all the different steel re-rolling clusters of the country, the project team has selected 5
steel re-rolling clusters for the detailed study and 2 additional clusters for the walkthrough surveys.
These 5 clusters are chosen in such a way that they can be used as the representative sample of the
whole steel re-rolling clusters of India. The outline of the Indian steel re-rolling sector which will be
discussed in the following sections is based on the audits and the surveys in the selected clusters.

Categorization of units

Mostly the Steel Rerolling units belong to 1099

. . . 25% 20%
the “Small” category which is estimated to 283" 50% 30% 30%
(s}
be varying between 40 percent to 60  40% 60% . Az
20% 40% .
0%

percent of the total number of unitsinthe  “;/ 15%] 20%
cluster. About 10 to 20 percent of the Mandi Jaipur  Bhavnagar  Jalna Raipur
units belong to the Micro category. In the Gobindgarh

& Ludhiana

Jaipur cluster, most of the units (about
50%) belong to the “Medium” category.

B Micro ESmall B Medium
Figure 23: Number of MSME

Production and No of units

Mandi Gobindgarh is the largest steel rerolling cluster and has around 275 units. The total production
of the cluster is estimated to be around 5 MTPA. On contrary, the Jalna cluster has around 30 units
and the total production from the cluster is estimated to be 3.9 MTPA. The units of the Jalna cluster
are of larger capacity as compared to the Mandi Gobindgarh cluster. The rolling mills in the Jalna
cluster operate for 24 hours a day, resulting in a large scale of production, whereas most mills in the
other clusters operate 10-12 hours a day. The average production of different categories of units of

five clusters is depicted in the graph below.

. . Average Production in MTPA
Production vs No of units B Micro B Small B Medium
6 800
= 202 578
5 4 < 600 433
32 Togg %7 148 2!
5 Z 1200 1760105 5785 4386”4 618102
-S 0 0 0 —um [ il |
a Mandi Jaipur  Bhavnagar  Jalna Raipur ) . .
Gobindgarh Mand| Jaipur Bhavnagar Jalna Raipur
& Ludhiana Gobmdgarh
s Production (MTPA) No of units & Ludhiana

Figure 24: Production and No of Units

Jaipur, Bhavnagar and Raipur clusters have 33, 70 and 135 no of units respectively which amount to
the production of 1.2 MTPA, 1.8 MTPA and 3.3 MTPA respectively.

42| Page



Sector Report — Steel Re-rolling

Raw material & Product Mix

The raw materials used in the rolling section include semi-finished steel (Billet/Blooms/Ingot) and the
re-rollable scrap. The melting section (predominant technology Induction furnace) uses raw materials
like — Scrap/Pig iron/DRI which are charged in different charge mixes depending upon the ease of
availability to produce the liquid metal. These raw materials are generally procured locally through

traders & commission agents. The raw material contributes to 90% of the total production cost.
Table 8: Raw material and production

Type of Unit Melting units Re-rolling units
Raw material Serap. Sponge Iron. Pig iron Billets, Ingots, Blooms, Re-rollable
produced P opong A scrap

The semi-finished steel (ie, Ingot/Billet/Blooms)
produced in the melting section is further processed in
the steel rerolling mills to produce different end-use flat

and long products. The long product includes - Angle, Wi’;y:“s.
Channel, Bar, TMT, Beam, Pipe Tube, and Rod, etc. Flat other

products are majorly categorized into strips, sheets. bars  Round
. . . 8% bars
Among the different product portfolios of the rerolling 17%

mills, TMT bars are majorly produced (~29%).

Figure 25: Finished Steel Production Mix

Improved
Quality

Benchmarking b0
Benefits

3.1 Energy Benchmarking

Benchmarking comprises the analysis and
reporting of key energy performance
Indicators to foster continual energy
performance improvements in the industry
through comparison with internal and external
norms and standards. An energy
benchmarking  analysis  generates  two

important perspectives; it provides an
overview of how well a particular industry

sector or sub-sector is doing in managing '
energy performance. Secondly, it enables

company participants in a benchmarking =m0

exercise to compare the performance of their

plant(s) with the overall industry indicators.

The intention behind the benchmarking study Figure 26: Energy Benchmarking Benefits
is to facilitate the knowledge transfer and enable performance comparison with peers, identifying the
aspects of their performance that were good, bad, or indifferent.
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3.1.1 Benchmarking Methodology
The first step towards improving energy efficiency would be to define the baseline of the key KPIs for
the sector. Benchmarking becomes a key priority in this context and for the following reasons:

e To benchmark sector’'s performances in terms of energy efficiency achievements for different

KPIs

e Comparison of energy performance for different countries

e l|dentifying gaps and areas of improvement

e Develop improvement programs with a view of successful adoption

KPls | Comparison of Technological Improvement

performance Gap Analysis Programs

Figure 27: Benchmarking Methodology

The national benchmarks presented in the subsequent sections were prepared by both primary and
secondary research while the international benchmarks were based on the secondary research. The
benchmarking as a tool act as a guide for manufacturing plants to focus on reducing the manufacturing
cost and improving efficiency towards maximum limits for sustaining the benefits amid volatile market,
increase in raw material and energy cost, demand for highest quality and competition from
international market players. The figure below shows the benchmarking cycle:

3.1.2 Energy Consumption Profile

The steel re-rolling sector has around 1200 units scattered across the various clusters with a total
production of about 33 MT. The energy consumption of the units depends on the type of the unit —
composite unit (unit with both melting and re-rolling facility) or the re-rolling unit.

Energy use details: Thermal and electrical energy used in various sections of the units for different
operations. The thermal energy is used in the reheating furnace to increase the temperature of the
stock to the re-rollable temperature. Electrical energy is used in the Induction furnace for the smelting
operation and to drive various motive loads. Energy accounts for a significant 25 — 30% of the total
energy cost.

Energy balance: The share of thermal energy in the Re-rolling units is in the range of 70% to 80%,
whereas in the composite units the thermal energy share varies between 20% to 40%. Thermal energy
is only used in the reheating furnaces to increase the temperature of the stock materials to be rolled.
The higher share of electrical energy in the composite units is because of the melting operation of
energy-intensive Induction furnaces.
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Reheating Furnace: 24.3%

Thermal Energy: 24 3%

Pre furnace: 0.4% —
Reheating furnace: 0.2%
Reheating Furmace: 75%

Thermal Energy: 75% Rolling section: 7.1% I

Finishing section: 0.2%

Total Energy: 100%
Total Energy: 100%
Electrical Energy: 75.7%
Pre furnace: 2% ™
Induction Furnace: 64.8%

_Reheating furnace: 1%
Electrical Energy: 25% - -
Rolling section: 16%
Finishing section: 2%

. ki Utility section & Workshop: 2:8% Hll

Lighting section: 4% = "
Lighting section: 0.2% —
Figure 29 Energy Balance of Re-rolling units Figure 28: Energy Balance of Composite units

The electricity energy consumption of the units depends on the type of the unit — composite unit (unit
with both melting and re-rolling facility) or the re-rolling unit. The thermal energy is only consumed in
the reheating furnace to increase the temperature of the raw material charged in the reheating furnace
to the re-rollable temperature, which is subsequently rolled in the rolling mills to the desired product
dimensions.

Electricity is primarily used to drive various rolling mills motors and auxiliaries. Rolling mill drives
consume about 10% of the total electrical energy in the rolling mill units. In the composite units, the
electricity is also used for melting the scraps in the induction furnaces which accounts for 70% of the
total electricity consumption. Typical electrical energy distribution in the various section for Re-rolling
units and Composite units is represented below:

Re-Rolling Units Melting Units

Pre Furnace

Finishing Section 0.17%
4 Re-heating Furnace
Utility Section
8%
Rolling Section

Rolling Section
67%

Lighting Section Induction Furnace 20%
4% 73%

A
Pre Furnace N
9%

Re-heating Furnace
4%

Finishing Section
0.5%

Utility Section
3%

Figure 30: Electrical Energy Distribution
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3.1.3 Cluster Level Thermal and Electrical Energy Consumption

Mandi Gobindgarh is the “Loha Mandi of India” and has around 275 units. Around 80% of the units in
the cluster uses Coal and a few of the units around 15% have shifted to greener fuel Natural gas to
reheat the billet/ingot in reheating furnace and 5% of the units uses furnace Oil.

Table 9: Cluster Level Thermal and Electrical Energy Consumption

Thermal Energy

Consumption Total Thermal | Electrical
Fuel Mix Production Energy Grid
Coal PNG FO Consumption | (Mtoe)
(Mtoe) | (Mtoe) | (Mtoe)

Mandi
Gobindgarh & 275 5 0.156 | 0.029 | 0.009 0.195 0.055
Ludhiana
Jaipur 33 12 0.062 = = 0.062 0.020
Bhavnagar 70 1.8 0.0 - - 0.no 0.020
Jalna 30 &) 0.044 = = 0.044 0.209
Raipur 135 3.3 0.104 - - 0.170 0.07

0.029 0.009

Thermal energy contributes to the major share of energy consumption varying between 66% to 84%

of the total energy consumption in different clusters. Whereas in the Jalna cluster, most of the units
belong to the composite category (having both rolling and melting facility) and have employed
direct rolling technology (which eliminate the need for a reheating furnace) due to which the electrical
energy contributes to 83% of the total cluster energy consumption

Below pie chart represents a more graphical presentation of the share of Thermal and Electrical energy
consumption:
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The Fuel mix for different clusters are as follows:

Mandi Gobindgarh & Ludhiana - Energy Mix

62.40%

m Electrical = Coal PNG FO

Bhavnagar - Energy Mix Jalna- Energy Mix

83%

m Thermal = Thermal

= Electrical = Electrical

Figure 31: Fuel Mix

= Thermal

Jaipur - Energy Mix

m Electrical

Raipur - Energy Mix

= Thermal

= Electrical

3.114 Sector level Thermal and Electrical energy consumption

The sector level annual energy consumption of the steel
rolling units is estimated to be 2.1 MTOE to produce 33 million
tons of products with an average specific energy of 0.06
Toe/tonne. Thermal energy accounts for the major share of
61% of the total energy consumption.

The sector level annual energy consumption of the steel
rolling units is estimated to be 2.1 MTOE to produce 33 million
tons of products with an average specific energy of 0.06
Toe/tonne. Thermal energy accounts for the major share of
61% of the total energy consumption covering coal, PNG and
Furnace Qil (FO) as fuels. The major source of thermal energy
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is coal and only 5% of the units in the Mandi Gobindgarh region are using FO and 15% of the units have

shifted to cleaner PNG (Piped Natural Gas) fuels.
Table 10: Sectoral Energy Consumption

o

Total Production (MTPA) 33
Total Energy Consumption (MTOE) 2.074
Thermal Energy Consumption (MTPA) 1.261
Coal Consumption (MT) 2.04
PNG Consumption (Million SCM) 30.79
FO Consumption (Million Litre) 10.6
Electrical Energy Consumption (MTOE) 0.814
Electricity consumption (GWh) 9467
GHG emission (MtCO,e) 1.55

Electricity Tariff — General Tariff structure

The general electricity tariff structure of clusters selected for study is provided below -

Table 1: Electricity Tariff structure

Clusters Type of Details (HT Industry having Energy Demand
Industry contracted load above Charges Charges
88kVA/75 kW) (Rs/unit) (Rs/kVA/month)
Mandi General Above 100 kVA and uptol000 5.89 Rs./kVAh 165
Gobindgarh Industry kVA
& Ludhiana Above 1000 KVA and up to 2500 5.93 Rs./kVAh 225
kVA
Above 2500 KVA 5.98 Rs./kVAh 260
Arc Furnaces Above 100 kVA and uptol000 5.93 Rs./kVAh 170
& Power kVA
Intensive Above 1000 KVA and up to 2500 6.18 Rs./kVAh 260
Units kVA
including Above 2500 KVA 6.19 Rs./kVAh 295
Induction
furnaces
Jaipur LP/HT -5 Sanctioned Load above 150HP 7.3 Rs./kVAh 270
&/or Contract/Maximum Demand
above 125KVA
Billing demand of IMVA or more 6.3 Rs./kVAh 270
& having load factor 50% or more
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Clusters Type of

Industry

Details (HT Industry having
contracted load above

Energy
Charges

Demand
Charges

88kVA/75 kW)

(Rs/unit)

(Rs/kVA/month)

Bhavnagar  HTP —| Upto 500kVA 4.0 Rs./kWh 150
From 500kVA to 1000kVA 4.2 Rs./kWh 260
Above T000kVA 4.2 Rs./kWh 475
Above 2500 kVA 4.3 Rs./kWh 475
In excess over contract demand 4.3 Rs./kWh 555
Jalna Industry — For all supply voltage levels 6.96 Rs./kWh 432
General
Industry - For all supply voltage levels 7.22 Rs./kWh 432
Seasonal
Raipur HV-4: Steel 220 kV supply 6.35 Rs./kWh 375
Industries
132 kV supply 5.40 Rs./kWh 375
33 kV supply (Load factor >15%)* 5.55 Rs./kWh 375
33 kV supply (Load factor <=15%)*  5.95 Rs./kWh 190
1kV supply (Load Factor >15%) * 6.45 Rs./unit 375
1 kV supply (Load Factor <=15%)* 6.05 Rs./unit 190
Fuel Tariff

Thermal energy is used to increase the temperature of the stock (Billet/Ingots) in the reheating furnace
up to the re-rollable temperature, which is subsequently rolled in the rolling division for a different
dimensional product. Coal is the predominant fuel that is fired in the reheating furnace to increase the
temperature of the stock. However, some units of the Mandi Gobindgarh & Ludhiana cluster are also
using Piped Natural Gas (PNG) and Furnace Qil (FO) in the reheating furnace.

Table 12: Fuel Tariff structure

Types of Thermal

Calorific value Price per unit

Energy

Coal 5,500 - 6,000 kCal/kg Rs. 6,000/tonne Imported coal
FO 9,200 kCal/Ltr Rs. 32/Ltr Local Dealer
PNG 9,500 kCal/SCM Rs. 21 - 39/SCM City Gas Distributor
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3.2 SEC Comparison across Clusters selected for Study

3.21 Unit Level Specific Electricity and Fuel consumption analysis of clusters

The electricity energy consumption of the units depends on the type of the unit — composite unit (unit
with both melting and re-rolling facility) or the re-rolling unit. The thermal energy is only consumed in
the reheating furnace to increase the temperature of the raw material charged in the reheating furnace
to the re-rollable temperature, which is subsequently rolled in the rolling mills to the desired product
dimensions.

The unit-level energy consumption in the cluster widely varies from cluster to cluster.

The specific energy consumption variance for different clusters is tabulated below:
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| Sector Report — Steel Re-rolling

Re-rolling units

The specific energy consumption of the re-rolling units widely varies among different units. In the
Mandi Gobindgarh region, some of the units were consuming coal as high as 200 Kg per tonne of
production and some of the units were found to be energy efficient and use 62 Kg of coal per tonne
of production. The handling and burning loss are very high in coal as compared to PNG, hence the PNG
consumption is found to be varied in a narrow range of 45 SCM to 50 SCM per tonne of production.
The specific electricity consumption was estimated to be varying between 70 kWh to 186 kWh per
tonne of production.

0.14 Coal - 62 - 200 Kg
FO-23-401
PNG - 50 SCM
0.12
Coal - 84-170 Kg
0.1 Coal - 74 - 145 Ka
= Coal - 85 - 132 Ka
£ 0.08 Coal - 88 - 123 Kg
0 |
5
S 0.06
0.04
0.02 70 - 170 KWh 72 - 186 KWh 84 - 130 KWh 78 - 134 KWh 79 - 144 KWh
Bd - == == =]
0
Jaipur Raipur
Mandi Gobindgarh &... Jalna Bhavnagar
B Thermal SEC (toe/tonne) B Electrical SEC (toe/tonne)

Figure 33: Thermal and electrical specific energy consumption - Re-rolling units
Composite Units

The composite units have both a melting and re-rolling facility. The melting section uses purely
electrical energy in Induction Furnace to melt the iron. The specific energy consumption of the Melting

section is provided below:

Melting section

The melting section has an energy guzzler induction furnace to melt the charge to the liquid metal. The
density and type of charge mix (DRI/Pig Iron/Scrap) determine the electricity consumption in the
melting units. The Specific electricity consumption of the melting section is found to be varying
between 588 kWh to 1040 kWh per tonne of semi-finished steel (Billet/Ingot/Blooms) production.
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800 — 1040 KWh

746 — 1013 KWh

665 — 820 KWh

588 — 700 KWh 580 — 696 KWh -

Jaipur Raipur
Mandi Gobindgarh &... Jalna Bhavnagar

(kWh/tonne)

M Electrical SEC (kWh/tonne)

Figure 34: Electrical Specific Energy Consumption — Melting units

Overall Specific Energy Consumption

Re-Rolling Units

The overall specific energy consumption of Re-rolling units of the clusters varies widely between 0.037
— 0.125 toe per tonne of steel. Mandi Gobindgarh cluster has the highest number of units which falls
under the micro and small category and the wide variation of SEC is also observed in the cluster. The
average Specific energy consumption for the rerolling mills is estimated to be 0.0629 tonnes of oll

equivalent (toe) per tonne of steel.

)
o 5 —
o .© o
$ac 0.091 0.088 0.086
v E O N
2% % -
o 2 o - N N
o £ o 7 7<
o O +
) o
0.049
0.037 Jaipur Raipur

Mandi Gobindgarh &... Jalna Bhavnagar

[T Electrical SEC (kWh/tonne)

Figure 35: Overall Specific Energy Consumption — Re-rolling units

Composite Units

The composite units have generally higher specific energy consumption due to the high electricity
consumption in Induction Furnace (IF) to melt the charge in the furnace. The specific energy
consumption varies between 0.079 to 0.14 tonnes of oil equivalent per tonne of steel production. The
composite units with direct rolling technology have low specific energy consumption. Direct rolling
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eliminates the use of reheating furnace from the units and the billets produced from the Induction
Furnace is directly charged to the rolling section The majority of the units in the Jalna cluster has
adopted direct rolling technology which has resulted in low energy consumption.

NE

0.088

Jaipur Raipur
Mandi Gobindgarh & Ludhiana Jalna Bhavnagar

toe/tonne)

(Specific energy
consumption

b

0.079

[ Electrical SEC (kWh/tonne)

Figure 36: Overall Specific Energy Consumption — Composite units

3.3 Comparison with International benchmark

The worldwide steel sector has grown exponentially by 21% in the last 10 years, from 1518 in the year
2011 million tonnes to 1864 million tonnes in the year 2020. China has dominated the industry,
accounting for more than half of global steel output; India is in second place, accounting for 5.3% of
global steel production.

The Per capita consumption of steel is the benchmark of a country’s social status and yardstick of its
economic development. The leading economies of the world use over 800 kg of steel per person. India
the per capita consumption is about 74 kgs, which is lower than that of the rest of Asia which stands
at 362 kgs and also lower when compared to the World average which stands at 261kgs. This illustrates
that there is tremendous headroom for the growth of the Steel sector in India when compared with
the Asian as well as the world average.

900

807
800
2 700
G 600 534
a
500
S 405 388
S5
£ 400 324 325 332 342
o
U 300 229
©
& 200 101
V2
100 . 4
0 ]
China Japan USA Russia  Turkey Italy  Germany South Brazil World India

Korea Avg.

Figure 37: Steel Per Capita Consumption (Source: World Steel Association)
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International benchmarking®

Comparison of Specific Energy Consumption (SEC) between India and the World

Re-Rolling Section - The energy intensity varies among steel rolling mills in different clusters in India,
and the energy intensity of small rolling mills is generally higher than that of large steel rerolling mills.
The average SEC of Indian MSME steel rerolling mills is estimated to be 0.0629 toe/tonne which is 30%
higher compared to large rerolling mills. The large rolling mills are equipped with updated technology
and automation controls and has adopted best operating practices.

0.0789

0.0525
0.0432

mUSA Jordan B China B New Zealand India - Large (Tata Steel) W India - SME

Figure 38: Benchmarking Specific Energy Consumption of Indian SME with International — Re-rolling section

New Zealand has the lowest energy consumption because the mills generally use cleaner and more
efficient natural gas in the reheating furnaces. Natural gas provides the advantages of better
combustion, no handling loss of the fuel and lower emissions and a better work environment as
compared to coal. The emission intensity of coal is about 55% higher than that of natural gas.

Melting Section — The average specific energy consumption of the melting section is estimated to be
0.0645 toe/tonne. Which is 40% higher compared to the melting units in New Zealand. In India, the
melting units in SME steel rerolling units has predominantly Induction Furnace (IF) technology, whereas
in New Zealand the melting units have Electric Arc Furnace (EAF). The electric arc furnace is of higher
capacity with greater refining capability and uses low energy compared to Induction Furnaces. The
only hurdle of the SME units in adopting the electric arc furnace technology is the capital requirement
in the installation of the EAF.

8 https://www.mdpi.com/2075-4701/10/3/302/htm
https://aurak.ac.ae/publications/Energy-analysis-of-the-steel-making-industry.pdf
https://www.mbie.govt.nz/assets/3345bf98e5/heavy-industry-energy-demand-update-report.pdf
http://www.greenbusinesscentre.com/energyawards/enepresent/Metals_164_Tata_Steel__Jamshedpur_Q.pdf
http://large.stanford.edu/courses/2016/ph240/martelarol/
https://www.researchgate.net/publication/324552398_EnergySaving_Potential_of_China's_Steel_Industry_According_to
Its_Development_Plan
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~10.0645 "
0.06

0.0537

USA Jordan mChina New Zealand India - Large ®India - SME

Figure 39: Benchmarking Specific Energy Consumption of Indian SME with International — Melting section

The different melting furnace technologies employed, and the type of fuel used in the reheating
furnace in different countries is tabulated below:

Table 14: Melting technologies and fuel in Reheating furnace used in different countries

Country Melting Furnace type Fuel Used in Reheating Furnace
U.S.A. EAF Not Available
Jordan EAF Fuel QOil
China EAF Natural Gas
New Zealand EAF Natural Gas (small amount of diesel)
X Coal (a small number of units also use
India (SME) EIF )
Natural Gas/Fuel Oil)

Use of Scrap in Steel Production — India & Global

Scrap-based production (also referred to as secondary or recycled production) can be valuable in
reducing energy demand and CO, emissions. The scrap route of steel production can reduce the
emission intensity and energy intensity by 63% and 68% respectively. Apart from the low energy
route, the secondary route (using scrap) of steel production is also low resource-intensive as
compared to the primary route. The use of every ton of scrap will save 1.1 tons of iron ore, 630 kg of
coking coal and 55 kg of limestone and will reduce the energy consumption by 70%. Scrap is used as
the main ferrous feed-in electric arc furnaces (EAFs), as well as in induction furnaces. As per
International Energy Agency (IEA), Scrap-based production in EAFs and induction furnaces accounted
for about 20% of production in 2018 globally.
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Scrap ratio is defined as the percentage of scrap consumption in the total steel production.

Scrap Ratio = Scrap Consumption

Steel Production

100%
82.80%
80% 69% Huge potential in India to
produce scrap-based
60% 55% steel production
40% 35%
20%
0%
World EU W USA Turkey W India

Figure 40: Scrap based steel production - comparing India with Global (Source: BIR global facts and figures)

Over the past few years, the scrap ratio of the global steel industry remained at around 35%. Among
the world’s major steel-producing countries, The United States and Turkey have the highest scrap ratio
of 70%. Japan and EU'’s scrap ratio are also high at around 54%. The scrap ratio of India is at around
23%, which indicates the huge potential to mainstay the scrap in steel production.

Case Study - China Steel Scrap Usage®

China largest steel-producing and developing Share of scrap based steel production - China

country has dramatically doubled its steel Scrap usage ~

(o)
scrap usage in the last 5 years and has plans 28% 320wt (P)
Scrap usage

to increase its use of steel scrap by 23% to ~216 MT 299,
320 million tonnes by 2025. According to 100%

China’s 13 five-year plan (2016-2020), in growth
addition to scrap vehicles, many bridges, 1%

houses and military equipment have reached
the scrap period. This will further increase
China’s scrap ratio in the coming years.

India which has currently a scrap ratio of 2014 2019 m 2025 (P)

o o
around 23% will also see a rise in scrap usage Figure 41: Case Study — China Steel Scrap Usage

due to the government intervention and

9 https://www.researchgate.net/publication/324552398_Energy-
Saving_Potential_of_China's_Steel_Industry_According_to_Its_Development_Plan
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policies around making steel from the secondary route. India is the world’'s second-largest steel scrap
importer of about 7 million tonnes in 2019-20.

There is potential to increase scrap usage in India with the help of policies like Vehicle Scrappage
policy 2021 and doubling the capacity of Alang Ship Breaking yard by 2024. However, India’s Scrap
Industry demands attention in the below four main areas:

1. The capacity of scrap processing is much lower than the social scrap volume.

2. The quality of equipment for scrap processing is low and dismantling lines for automobiles has
not yet been extensively established.

3. Reliable statistical data for the classification of scrap resources and technical standards for
the scrap processing products industry are lacking

4. The taxation of scrap import and distribution enterprises should be conducive to scrap
recycling.

Therefore, management of the scrap steel industry should be improved, and specific processing and
classified sales should be implemented to meet the needs of various users.
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4.2 Cluster Saving Potential

The model units in each of the clusters were selected based on a selection matrix, which was
formulated considering different parameters such as — raw material, product mix, fuel, production level

and category of the unit.

The detailed assessment of the model units shows the energy-saving potential varies between 12

percent to 22 percent

Energy Saving potential
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Figure 42: Energy Saving Potential

The emission saving potential varies between 9 percent to 31 percent. The Jalna being the progressive
cluster have the least energy-saving potential among the five clusters.
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Figure 43:

61|Page

0100

0.520

Bhawvnagar

lalna Raipur

Clusters

B GHG Emission Savings (million Tonnes of COZ)

GHG saving potential




| Sector Report — Steel Re-rolling

4.3 Sectoral Saving Potential

Based on the detailed assessment of the steel Re-rolling sector, the average energy saving potential
of 38% is envisaged in the sector which will require an energy efficiency investment to the tune of
19,816 million rupees

Table 16: Steel Re-rolling Sectoral Information

Steel Re-rolling Sector Level

Total Production Million tonne 33
Total Energy Consumption Million TOE 2.07
Total Energy Saving Potential Million TOE 0.38
Total GHG Emission Million tCO, 11.55
Total GHG Reduction Potential Million tCO, 22
Total Investment Potential Million rupees 19,816
Average payback Period Years 12
Sector level Energy Saving Potential Sector level GHG Saving Potential

m Projected Energy Saving m Projected GHG Saving

Projected Energy Consumption Projected GHG Generation

Figure 44: Sectoral Energy-saving and Emission reduction potential

62|Page



ebed|eo

32euIny JO Il SS80Xd a3 azZIundo aoeuin4
03 JOSUSS 0D pUE USSAXQD JO uone[eistu] Suneayay

8,0'8lE 009t z60'G0L > %G1-0l = |ewsy ] 'L

9%euin} Suneayal

000280l 005'LE 65Y'LGE 1> %00l = [ewisy] O JUSWSINDSI 8U3 S1EUIWI[S 03 SUI[[0J 308IIp ‘9
pue Sui3sed snonuuoD JO UoieIuawa|dul]
ssew MC_EEG‘_

/08l ovvl G68’l > % = A11011109|3 Alljlenb pue spe.us 1adoad suisn AqQq adeu.n ‘G
UoIIoNpU| JO ADUSIDIS 8y} Ul JusWaAoIdW|

MO[} pue ainssaid

6188 096 G¢o6 [> %G¢-0¢ = AuoLinos|q 831 8z|wdo 03 dwnd (sulyoep sunsen aoeuiny ¥
SNONURUOYD) N UO J4A O Uolejeisu]  uononpuj
a%euln} uononpul a3 ur uondwnsuod [uonodas

6£7'3C 0S/.'9 7296'C > %G = A11014109|3 A8J8Us pue sawn 90Ad Sunjaw aonpal sunjpy ‘e

03 11Un 3UISS820Jd deJdg Jo uone[esu]

%L SSew guiuwiel

€809 00L¢ ees 1> - G0 = |e21309(3 3U3 yeayaid 03 [oued SUlIS1UIS JO UONe[[e3suU| <

35eulny} uoronpul
%0l j uononpul

9cgllL (o174 714 8¢/l ¢-Gl - g =eo109(3 paseq [go| 1usidljje-Asisus Yim adeuiny !
B UoRoNpuUl paseq gos Jo Jusuiaoeday

rdelell G))
uononpal saadny yie

(1eoA/o01) (SIA)
3uines pouad 9 [eninuarod Suineg UOI1EPUSWILIODDY

UOISSIUT  ULIUBURSOAUL (g 0u7  syoeqhey

OHO 6103093

sa180jouyoa) usiolyg A8iaud Jo) [enuaiod 19xe /| d|qel

‘s1Jouaq Aay sil pue uoliuaAlaiul ASojouydal yoes Jo uoindiiosap jalig e sI9A0D 0Ss|e Uoi108s siy]| "ASojouyoal jusiolyje-A8iaus yoes
J0} |elnuairod uolloNpal UoIssIWS HHY) ‘|elrualod 1uswisanul ‘saniuniioddo Suines-A8iaua Suipnjoul [einualod 193Jew smoys a|gel mojaq ay|

salSojouyosa] juaiolyjj ASiaug Jo} |enyuajod e v

8ul||0J-aY [993S — H0ddY 403235




obedlve

pUeJ3s Suljjo] yoes 10J uolIsIAIQg

€98¢c 000¢y 86€¢C > %Sl = AHoLI09I3 JOIOW J9[0J 1UBI0I}je ASIaUd JO Uone[eIsy] [N Suljjoy

Gl

UORSNQUIOD PayoLus

8951/ oSzl Ir9'eT z> %0€ = [ewJay | ARG DesEG BBIGUISL 6 UGE] 215Ul ‘vl

%0l

- § AuARINPO.d 8uny woyoq pue dol

8ogle 00SiZe 60501 ¢ o .wM\m_mwc_c\_:m UM 8oeuinj JUaI0I}}o AS19US JO UOE|[e1sUy| el

%0¢C - |ewsy ]

adoeuIn} suneayal paily HNJ

6EE9L 0096 ¢eese ol %8¢ = [sUisyl 3U3 Ul S1oUIng oAneIaus8al JO UOe[[eIsu| <l

9096 00T'L 99¢'0¢ €-5¢ %0¢ = lewsy | ONd 03 [B0D WO} SUIIYS [oNn4 ‘I

SSO[ 38y ses anj} oY1 eonpal 01

8LO'8IE 0009 CBOGOL  €-GT  HGL-OL=IOWMOUL o S SUINEUISAG JUOTETETST oL

ulul] uonejnsul

lov'soL 008 8v9'vS 1> %L - G = [ewiay] JoGaIc i 20BN 24 10 S ELISAD ‘6

syuow oeuIn} guneayal a3 Ul WSISAS [011U0D

s8Llol 000¢ 6cote -2 %V = [etey] 3Injeiaduwa) pue UoljellolIne Jo UoIIe|[e3su] 8

cO0L G))
uononpal  saadny yie

UOISSIWT Ul JUSWI1SAAU|
OHO [€10308S

(1edAfe01)  (SJA)
Suines pouad 9 |eninualod Suineg uoI1EPUSWILIODDY uonods ON'S
yoegAed

8ul||0J-aY [993S — H0ddY 403235




008Gl

L66'Y

ov6'C

616'GGl

gegel

v1GGl

cee'ece

[4eelk
uol3onpal
uolssiwg

OHO

90T

09¢

(0] 744

0091

0ST's

008l

00¢

006G

€)
saadny yie

Ul JUSWISDAU|
[e10108S

LS9

144

80¢€

zeeal

¥7€0'C

LT9l

oecg’e

(1esA/o01)
Suines

-A81au3

9-v

©>

>

[

>

c>

>

G>

(SIA)
pouad
yoegAed

Ayoeded
ay1 uodn spuadag

%0L
- G = A)ND11309|3

%O0L-£ = A11o11109]3

%0€ = A10LI109|]

%€ = A1o11109)3

%G 1€011109]3

%0l
01 g — |ed1109(3

%50 — PISIA

Annzonpoud
pasealou|
uoneziin
lllw Joy8iH

%0l (82113093

% |enusiod 3uines

S[dUed Ad Je[0S Jo uone|e1su]

a4A yim
dwnd JuaId}}e AS19Us J[3Uls y3im sdwind

J31eM 3UI[00D J[diNW dy3 JO JusWade[day

UoIdWNSUOD JoMod Peo| ou Yy o3eullld
03 J0SSa1dWod ay3 Ul JA JO UonIe[eIsy|

J0ssa1dwiod (Uondwnsuod
Jomod J1J108ds MOJ) JUSIDI}JS ASIaUS YIIM
J0SS21dW0D SUNRSIXS a3 JO JUsWaoe[day

JUB|d 943 JO UOIIOSS JUSISHIP Ul

uondwnsuod Jomod ay3 8zluizdo o3 (SINT)
Wa3ISAS SULOIIUOIN ASI8UT JO UOIIE[[eIsu|

sSuneaq Ja|[0J UOIIOM} RUY JO UOIIe|[e3su]

s8uidno)
pue sa[puldS [ESISAIUN JO UONE[[e1sUy|

Pla1A 843 9oueyus
03 Uoneziuundo Yyisus| doi) Jo Uoie[eIsy]

S||iw sul|joJ JO Spuels (i IH-¢
Ul 9]Ce3 SUR|I3/3[0ET J9[|0J —A JO UOIFe[[e3suy]

UOI1EPUSWILIODDY

8ul||0J-aY [993S — H0ddY 403235

obedlse

A8aauzg
a|gemauay

wajlsAg
saleljIxny

wialsAg
|ea11109|3

uoI11093g

ve

oL

ON'S




| Sector Report — Steel Re-rolling

4.5

The project study examined the impact of different energy-efficient technologies. A novel approach
was developed using various factors to evaluate the prioritization of technology and allow plant
managers to make better-informed decisions, leading to financially and environmentally successful

Prioritization of Intervention

energy-efficient technology project implementations.

The factors considered for prioritization of the intervention are -

a)
b)
c)
d)
e)

Performance improvement,
Environment improvement,

Reliability,
Investment,
Technical risk.

Parameter

Performance

improvement criteria

(a)

Table 18: Prioritization of Intervention Criteria

Criteria of Scoring

High = significant gain in energy savings or
quality of product produced

(Electrical = 10%+; Thermal = 10%+ )
Medium = moderate gain in energy savings
(Electrical = 3-10%; Thermal = 5-10% )

Low = marginal gain in energy savings
(Electrical < 3%; Thermal < 5%)

Scoring

High — 3 marks
Medium - 2
marks

Low — 1 mark

Environment

improvement criteria

(b)

High = multiple and significant environmental
benefits,

Medium = some environmental benefits,
Low = little or no environmental benefit
Apart from energy, Promotion of 3R, circular
economy

High — 3 marks
Medium -2
marks

Low — 1 mark

Replicability (c)

High - Widely applicable

Medium - Applicable to many industries
Low - Applicable to few industries or unique
process

High — 3 marks
Medium - 2
marks

Low — 1 mark
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Parameter

Criteria of Scoring

Scoring

Investment & Savings
Payback (d)

High - Implementation cost >20 Lakhs or
payback > 3 years

Medium - Implementation cost <20 Lakhs and
>5 lakhs or payback < 3 years and > 1 year

Low - Implementation cost < 5 lakhs or payback
<lyear

High — 1 mark
Medium - 2
marks

Low — 3 marks

5 Technical Risk (e)

High = low likelihood of success, multiple and
significant risk factors

Medium = sufficient evidence of technology
success, some risk factors

Low = high likelihood of technology success and
deployment, minimal risk factors

High — 1 mark
Medium - 2
marks

Low — 3 marks

Priority Score
(a+b+c+d+e+f)

High, Medium, and Low

Each of the criteria is scored (as defined in the table above) and the priority of the interventions is
assigned in three categories - High Priority, Medium Priority, Low Priority

Colour ‘

Score Level
1-13 High Priority
10 Medium Priority
8-9 Low Priority

High Priority score technologies should be implemented on a priority basis for reaping maximum
benefits and improving overall plant performance. As a second priority, Medium Priority score
technologies should be implemented followed by Low Priority score technologies which require
financial assistance. The push from the government along with adequate policy support and subsidy
schemes for medium to low priority score technologies can motivate the Steel Re-rolling unit for
adoption and scaling up of these technologies at the national level.
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5. Recommendations and Implementation Plan

5.1 Background

Governments around the world are studying, developing, and implementing numerous policies to
reduce energy use and GHG emissions. While the primary goal of these measures is to meet
international commitments on climate change, most also seek to improve economic efficiency and
competitiveness, energy security, and environmental performance.

The micro, small and medium enterprises (MSME) sector is one of the most significant sectors in the
Indian economy. The sector contributes to 6% of GDP, accounts for 33% of exports. MSMEs are often
termed as the growth engine of the Indian economy. It is no surprise that a large component of the
government Rs 20 lakh crore (INR 20 trillion) stimulus package is earmarked for the MSME sector. SME
development cuts across sectors involve multiple stakeholders and necessitate concerted actions by
the public and private sectors. Therefore, SME development should be mainstreamed into the national
development framework.

Despite several existing regulations and policy frameworks on the Steel sector in India. It was found
that there are many challenges in promoting energy efficiency in the sector. Low penetration of
energy-efficient (EE) technologies among SME units can be attributed to limited awareness, lack of
access to improved EE technologies and services, limited availability of skilled operators to operate
and maintain the latest machinery and adopt best operating practices such as the feeding of properly
sized scraps to increase the bulk density, use of proper grade and quality of furnace lining (ramming
mass) material), temperature monitoring of the stocks in reheating furnace and energy monitoring of
different sections of the plant.

Challenges

*  Limited awareness of EE
technologies &
practices

+ Limited availability of skilled
operators & technicians for

+ Higher cost of energy
efficient technologies

* Lack of accessto EE

technologies & services

Poor knowledge sharing
among clusters
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+ Difficulty in accessing loans
and higher cost of finance

Figure 45: Policy recommendation challenges

operating the EE
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There is a need to address these barriers through a series of policy instruments along with their

implementation plan and timeline which would scale up the energy efficiency of the steel sector. These
“Integrated Policy Package” are categorized into — Regulatory, Informatory, Financial, Market based,
and Institutional framework-based policy instruments. The timeline for each of the measures is
categorized into (1) Short term - within 3 years, (II) Medium-term — 3 to 5 years and (lll) Long term
- 5to7 years

Table 20: Integrated Policy Package

Requirements Policy instrument Timeline Status
1. Promotion of uptake in Energy Management System (EnMS) 1.  Short term Incumbent
standards
2. Widening of the PAT scheme to include the Steel rerolling 2. Medium-term New
and steel re-rolling units
Regulatory 3. Increase in Natural Gas/ Biofuel usage 3. Medium-term Incumbent
4. Promotion of Steel Scrap Recycling 4. Medium-term Incumbent
5. Promotion of Continuous Casting and Direct Rolling to 9. Shortterm Incumbent
eliminate 100% thermal energy usage from clusters
6. Setting up of Solar Park in clusters 6. Longterm Incumbent
7. Increase the participation of State Designated Agencies [/. Short term Incumbent
N (SDA)
Institutional o . .
8. Enhance the role of MSME associations in promoting energy 8. Short term Incumbent
framework .
efficiency
9. Introduce diploma level steel Re-rolling curriculum 9. Short term New
10. Soft Loans for EE technologies 10. Short term Incumbent
Financial 1. Adoption of energy-efficient technology through cluster- 1. Medium-term New
level ESCOs
12. Formation of Cluster development centres 12. Medium-term New
Informatory . . .
13. Common Testing facility centres 13. Medium-term New
14. Emission Trading Scheme 16. Medium-term New
Market-based . - :
15. Introduction of Carbon pricing 17. Medium-term New

The ideal policy package for energy efficiency integrated the five mechanisms:

e Regulatory: creates a strong push for EE technologies

¢ Informatory: promotes benchmarking and information sharing

e Financial: creates a market for EE technologies

e Market-based instruments: promotes energy efficiency based on the supply and demand
among the units

e Institutional framework: creates an organizational structure for deeper penetration and
handhold the SME units to uptake energy efficiency.

At present, industry, like many sectors, is facing financial challenges due to the Covid-19 economic
crisis. With economic stimulus packages focusing on immediate efforts to deliver jobs, incentives will
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play a more significant role in economic stimulus packages. Positive drivers could aim at supporting
training/capacity building and the rollout of energy management systems and rely on bulk
procurement. Policymakers have the opportunity to place conditions on grants and funding, which
could include implementation of EE technologies, benchmarking, and facility upgrades/ process
improvements.

An integrated policy package consisting of a mix of information/technical assistance, financial
incentive, and regulations is proposed to improve the energy efficiency of the SME Steel Re-rolling
industry. The policies, regulations, frameworks, and other instruments collated and analyzed in this
research form the basis of some preliminary recommendations for enabling a conducive policy
environment and empowering SMEs to report on their sustainability impacts. After collating the results
of the workshop with various stakeholders such as BEE, SDA, MSME-DI, Steel Re-rolling Associations
and plant professionals, interviews and discussions with Secondary Steel sector experts and
consultants and desk research carried out for this study, policy packages that foster a conducive
environment for SME energy efficiency uptakes were identified.

The proposed policy package consists of a group of policies as shown in Figure below:

REGULATORY | INFORMATORY
* Promotion of uptake in Energy = Increase the participation of State » Soft loans for EE technologies * Formation of cluster development * Emission trading scheme
Management  System  (EnMS) Designated Agencies (SDA) centers
standards * Adoption of  energy-efficient * Introduction of Carbon pricing
= Enhance the role of MSME technology through cluster-level = Common testing facility center
= Widening of the PAT scheme to associations in promoting energy ESCOs
include the Steel units efficiency
* Increase in PNG/Biofuel usage in | * Introduce diploma level Steel re- I
clusters rolling curriculum

= Promotion of Steel scrap recycling

* Promotion of continuous casting -

and direct rolling to eliminate
100% thermal energy usage from
clusters

= Setting up Solar Park in clusters -

I

Demonstration ) Impact assessment and modification of the policy (if required) ) Scale up at national level

Figure 46: Integrated Policy Package for the Steel Re-rolling sector
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5.2 Policy recommendations along with Implementation Road map to
enhance the energy efficiency

The implementation road map to enhance energy efficiency can be segregated into cluster level and

national level action plans.

Industry Steel re-
associations <
(Facilitation) rolling —
SECTOR

Local service
providers

Enhance the role of MSME associations in
promoting energy efficiency

Promotion of uptake in Energy
Management System (EnMS) standards

Promotion of continuous casting and
direct rolling

Adoption of energy-efficient technology

Widening of the PAT scheme to include the
Steel re-rolling units

Increase in PNG/ biofuel usage in reheating
furnace in clusters

Promotion of Steel scrap recycling

Setting up Solar Park in clusters

Introduce diploma level Steel re-rolling
curriculum

Soft loans for EE technologies
Emission trading scheme

Intreduction of Carbon pricing

through cluster-level ESCOs

Increase the participation of State
Designated Agencies (SDA)
Formation of cluster development centers

Figure 47: Policy recommendation for the sector
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5.2.1 Sector Specific Policies

The policies to provide a conducive ecosystem for the uptake of energy efficiency in the Steel Re-

rolling sector is tabulated below:

Table 21: Synopsis of sector-specific policy recommendation

Policy

Promotion of Steel Scrap
Recycling

Increase in Natural Gas/ Biofuel
usage

Introduce Steel curriculum in
the diploma colleges

Promotion of Direct rolling
technology in the steel rerolling
sector

Stakeholders Involved with responsibilities

Cluster Association

Line Ministries

BEE

State Government / SDA

Cluster Associations

MoHRD / AICTE

Engineering Colleges

Central / State Govt.

Cluster Associations

Technology providers

5.2.2 Sector Neutral Policies

To develop a policy to promote usage of scrap in
Steel Re-rolling

To encourage member units to use scrap in steel
production. Create community awareness
programs

Steel Ministry to enforce the implementation of
steel scrap recycling policy and enhance the
scrap availability

To introduce policy promoting Natural Gas in the
steel rerolling clusters