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CHAPTER- |
INTRODUCTION

1.1 Preamble

Small and Medium Enterprises (SMEs), in particular play an important role in creation of
local employment and increasing the regional income. Efficient utilization of raw material,
thermal and electrical energy becomes imperative for their sustenance as they work on low
profit margins. Moreover, the production processes are based on technology concepts,
which sometimes tend to become inefficient in a long run. The inefficient utilization and
excessive use of raw material, fuel & energy also contribute to exceeding levels of energy
intensities and environmental loads. Excessive utilization of thermal and electrical energy
also impacts the regional energy balance and has a direct impact on the local power utility,
as also has stress on the backward linkages of fuel resources. It also impedes the
improvement of productivity of local enterprises and the economic development of

communities at large.

Energy efficiency and conservation issues traditionally were dealt with addressing the issues
at an individual unit level, which is a discrete approach to resolve energy problems. Most of
the energy consumption is unevenly distributed and is larger in a cumulative context among
small enterprises. Due to low incomes and non-availability of immediate and next to door
solutions the SMEs continue to draw and use excessive energy in a business-as-usual
scenario. The uneven use of energy resources have a toll on the investments and erode the
competitiveness of the SMEs. The paradigm of addressing energy security issues at a local
level, and in particular the SME level has now shifted to energy efficiency improvements with
a “Cluster Approach”. This enables augmenting the forward and backward linkages to the
SME units, developing the skill capabilities of the SMEs to go for energy efficiency
improvements, technology up gradation and market development by linking the Local
Service Providers (LSPs) and financial linkages with the local Banks / Financial Institutions

in augmenting loans for investments in energy efficiency projects.

In this context, the Bureau of Energy Efficiency (BEE) has initiated the Small & Medium
Enterprise (SME) Program in twenty-five clusters in the country to address the energy
efficiency and overall productivity improvements.
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1.2 The Bureau of Energy Efficiency (BEE) - SME Programme

The Government of India has set up The Bureau of Energy Efficiency (BEE) under the
provisions of Energy Conservation Act, 2001. The mission of the BEE is to assist in
developing policies and strategies with a thrust on self-regulation and market principles
within the overall framework of the Energy Conservation Act, 2001 with the primary objective
of reducing energy intensity by active participation of all stakeholders, resulting in
accelerated and sustained adoption of energy efficiency in all sectors. The objective of the
BEE SME Energy Efficiency program is to accelerate the adoption of Energy Efficiency (EE)
technologies and practices in the chosen SME clusters through knowledge sharing, capacity
building and development of innovative financing mechanisms. Further information is

available at www.bee-india.nic.in.. There are 29 clusters identified under the BEE- SME’s

Program, these are as follows:

Table 1.1: List of Identified Clusters under BEE SME’s Programme

S. No Name of Cluster/ Sector Product
Jamnagar, Gujarat Brass
Warangal, Andhra Pradesh Rice Milling
Surat, Gujarat Textiles
Pali, Rajasthan Textiles
Morvi, Gujarat Ceramics
Ahmedabad, Gujarat Chemical Industries
Solapur, Maharashtra Textile
Alwar & Sawai Madhopur, Rajasthan Oil Mills

Bangalore, Karnataka

Machine Tools

Batala, Jalandhar & Ludhiana, Punjab

Casting & Forging

Bhimavaram, Andhra Pradesh

Ice Making Plants

Bhubaneswar, Orissa Utensils
East Godavari & West Godavari, Andhra Pradesh | Refractory
Ganjam, Orissa Rice Milling
Gujarat Dairy

Howrah, West Bengal

Galvanizing /Wire Drawing

Jagadhri, Haryana

Brass and Aluminum Utensils

Jodhpur, Rajasthan

Limestone

Jorhat, Assam

Tea Gardens
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Kochi, Kerala Sea Food Processing
Muzaffarnagar, UP Paper

Orissa Coal based Sponge Iron
Vapi, Gujarat Chemicals

Varanasi, UP Brick Kilns

Vellore, Tamilnadu Rice Milling
Tirupur,Tamilnadu Textile

Mangalore, Karnataka Tiles

Allepe, Kerala Coir

Firozabad, Uttar Pradesh Glass
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BEE-SME program is one of the activities to improve the energy efficiency in SME clusters
across the selected industrial clusters. The broad objective of the BEE-SME program is to
improve the energy intensity of the Indian economy by undertaking actions in the SME
sector which directly or indirectly produce 60% of the GDP. Majority of SME’s in these
clusters are run by the manufacturers who don’t have skilled manpower and who can
practice energy efficiency programs for conservation of energy. The awareness of energy

conservation in these areas is minimal which also affects the manufacturing cost.

Therefore, it will be useful to build their energy efficiency awareness and through studies
give energy conservation recommendations including identification of technology up-
gradation opportunities and demonstration of the same. This would help to address the
cluster specific problems and enhancing energy efficiency in SME Clusters.

These studies would provide information on technology status, best operating practices,
gaps in skills and knowledge, energy conservation opportunities, energy saving potential,
capacity building of local service providers and entrepreneurs/ managers etc for each of the
sub sector in SME’s. For each of the cluster an executing agency has been entrusted with
this activity.

APITCO is selected as an executing agency by the BEE in Refractory Units in Rajamundry,
East and West Godavari District to execute the project. The main objective of the
implementing agency is to accelerate the adoption of Energy Efficiency Technologies and
practices in cluster through knowledge sharing, capacity building and development of
innovative financial mechanisms. The main role of the executive agency is to facilitate the
implementation of project activities in the SME-BEE Refractory Manufacturing milling cluster
activities suggested by BEE.

Natural resources such as Coal, natural gas, kerosene, diesel and coal are used to generate
energy. Energy here refers to electrical or thermal energy is produced by both fuel and
electricity. Fuel is burnt to produce thermal energy for the process requirement. Whereas,
electric energy is converted to mechanical energy through electric motors for moving,
blending, crushing, compressing or any form of displacement activity.
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In some end-uses (electrical equipments or appliances) electricity is converted to thermal
energy according to industrial process requirements. Electricity is generated by thermal
energy and delivered to end-users through a transmission and distribution system. Using
electricity to produce thermal energy is not a wise \decision. This is because a lot of energy
has already been lost during the generation, submission and distribution. Producing thermal
energy using electricity will further increase the losses. More energy can be saved if fuel is
used to directly produce thermal energy near to the end-use. This line of thinking relates to
the phrase 'energy efficiency' in the title above.

If the term efficiency alone is used in the technical world, then the definition refers to
performance of a particular machine or a system. It indicates how much quality output is
obtained after deducting the losses in the system. This figure will be normally given in
percentage form. When the word 'energy' is added to the word 'efficiency’, then the whole
perspective changes and a new definition is born.

1.3 Objectives of the Study

As we have seen the importance of the Energy Efficiency (EE), and the encouragement
given by the government in urging private and government institutions towards the
realization of energy security in India, it is worth to investigate the potential of implementing
Energy Efficiency (EE) options in Refractory units of Rajamundry. In view of this, the
objectives of this work were structured as below.

o To carry out energy and technology audit in the Refractory Manufacturing Units,

J to identify the energy efficiency measures and to provide guidelines to other
industries on how to categorize the no cost EE measures, low-cost EE
measures, medium-cost EE measures and high cost EE measures illustrated by

a case study .

o To identify local service providers and their capacity building in technology

augmentation
J To develop bankable Detailed Project Reports for Energy Efficiency Measures
J To link up financial institutions to the SMEs for implementation of EE Measures

L Capacity building of all local stakeholders in EE in Refractory Cluster.
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1.4 Activities, Expected Outcome and Project Duration
Under this BEE SME Program, the following outcome is envisaged for Refractory Cluster:

Activity 1: Energy Use and Technology Analysis

This activity has developed information base on the status of Refractory cluster,
identification & detailing of all possible energy efficiency measures, their techno economic
feasibility, overall potential to impact energy and environment scenario. Energy use and
status of adaptation of technology in order to improve energy performance of the units in the
cluster has been studied and analyzed. 15 technologies / energy conservation measures
have been identified for preparation of Detail Project Report (DPR). This stage has been
completed and findings have been presented in this manual.

Activity 2: Capacity Building of Local Service Providers (LSP’s) and SME’s

The Capacity Building Introductory Experts workshop will be conducted by APITCO under
the guidance of the BEE. The objective of this activity is to create capacities among local
services providers/technology provides in the SME clusters that would help in the uptake of
the energy efficiency measures. The Local Service Providers (LSPs) and the technology
providers identified during Activity 1, will be registered as experts with the SME programme
of the BEE. A one-day Introductory Local Service Providers (LSPs) workshop will be
organized with these experts and representatives from the industry/associations to share the
outcome of Activity 1. The workshop will also identify issues regarding avenues for
implementing energy efficiency measures, roadblocks in terms of capacities in the cluster,
financing issues and carbon-market related issues. This activity will also involve the
concerned SDA(s).

The output of this Activity will be a workshop proceeding which cover the entire activities of
the workshop along with the outcome of the workshop on issues regarding implementation
of energy efficiency measures. The activity will also enroll all the attending experts for the
BEE SME Programme.
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A one-day Information Dissemination Workshop will be conducted in this cluster with the
help of local industry association and enrolled Local Service Providers. The main focus of
the workshop will be to share with the cluster the Energy Use and Technology Analysis
manual prepared for the cluster. The workshop will discuss the energy efficiency measures
identified in the cluster manuals and shortlist a minimum of 5 projects for which bankable
Detailed Project Reports (DPR) will be prepared across maximum three segments of
capacities in each cluster.

Another important focus of the cluster workshop will be to share the best practices prevailing
in the cluster. The workshop will also discuss managerial issues related to implementing
energy efficiency measures. These will have mainly the financing component: how to keep
books, what types of financing schemes are presently available and discuss what further
can be done in this regard. State Designated Agenesis (SDA) will also be involved in order
to help disseminate information. The output of this activity will be a list of 15 projects for this
cluster for which bankable Detailed Project Reports (DPR) will be prepared.

Activity 3: Implementation of Energy Efficiency Measures

Scope of this activity is to facilitate the implementation of energy efficiency measures in
Rajamundry Refractory cluster through development of ready to use DPR’s to facilitate bank
financing. The development of 15 DPR’s is in progress.

Activity 4: Facilitation of Innovative Financing Mechanism

As the objective of this activity is to facilitate the implementation of energy efficient
measures through innovative financing mechanisms without creating market distortion.

Efforts are in progress to develop such mechanisms.

Complete project duration is about 2.5 years. Project has started in March 2009. Most of the
activities will be completed by December 2010. This Project will be completed latest by June
2011.

1.5 Methodology
The methodology of the BEE-SME program is described below.
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Preliminary Energy Audit

Establish energy consumption in the organization

Estimate the scope for saving

Identify the most likely and the easiest areas for attention

Identify immediate (especially no-low-cost) improvements/savings
Set a reference point

Identify areas for more detailed study/measurement

Preliminary energy audit uses existing, or easily obtained data

Detailed Energy Audit

A Comprehensive audit provides a detailed energy project implementation plan for a facility,
since it evaluates all major energy using systems. This type of audit offers the most accurate
estimate of energy savings and cost. It considers the interactive effects of all projects,
accounts for the energy use of all major equipment, and includes detailed energy cost
saving calculations and project cost.

1.6 Structure of the Manual

Chapter Il of the manual describes the Refractroy Making cluster, the products, cluster
actors, energy consumption patterns, current policies and initiatives of local bodies, and
technology up gradation needs. The Chapter Ill details on energy audit and technology
assessment, methodology adopted, production processes and unit operations, energy
consumption in production activities, and technology gap analysis.

Chapter IV describes in detail energy conservation technologies, benefits of implementing
energy efficiency measures, cost of implementation, savings and payback, barriers in
implementation, availability of technology for implementation at local and regional level,
identification of technologies / equipments for DPR preparation, techno-economics of
technologies, barriers for implementation etc. the list of local service providers are annexed
at the end.

Chapter V Introduces approach to Small Group Activity (SGA) / Total Energy Management
(TEM). It details the Small Group Activity (SGA) standards for practice, TEM and further,
describes the ten stage activity. The chapter concludes with the tools used for SGA for TEM.

The chapters are followed by annexure briefing the technical calculations, list of LSPs and
quotations of technologies suggested.
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CHAPTER 2
REFRACTORY CLUSTER, EAST AND WEST GODAWARI

2.1 Introduction

Refractory Manufacturing Cluster is spread across in East & West Godavari districts of
Andhra Pradesh. The reason behind the spread is availability of raw material i.e. Clay.
Majority of industries are installed near to city of Rajamundry, head quarter of East Godavari
district. These industries are well connected to road, rail and air. The location of cluster is
400 km from Hyderabad, state capital Andhra Pradesh and 200 km from Vishakapatnam of
Andhra Pradesh.

There are approximately 100 refractory industries with different capacities are installed in
east and west Godavari District. All the units are manufacturing different refractory products
in the cluster.

2.1.1 Spread of Cluster

The Refractories manufacturing cluster is spread in east and West Godavari District of
Andhra Pradesh.

East Godavari District

There are approximately 25 Refractory Manufacturing industries are established for
manufacturing of refractory products. These industries are engaged in manufacture of
various types of products like firebricks, potteries and Ceramics. The Industries are spread
over in and around Rajhamundry, Morampudi and Dhavaleswaram with in a radius of 5 km
from Rajamundry.

These industries spread across the district due to availability abundant resources of raw
material and skilled and unskilled man power from near by locations. All these industries fall
under the category of SME sector and run by the well experienced proprietorship
management.

These plants are operated through out the year and few are operating 24 hrs of operation
and many are 8-10 hrs of operation.

West Godavari District

Approximately 20 refractory manufacturing Industries are installed and engaged in
manufacture of various types of fire bricks in this district. These industries are spread across
Chebrolu, Bhimdole, Dwarka Tirumala, Timmaya Palem Road locations in the district.

These industries spread across the district due to availability abundant resources of raw
material and skilled and un skilled man power from near by locations. All these industries fall
9
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under the category of SME sector and run by the well experienced proprietorship
management.

These plants are operated through out the year and few are operating 24 hrs of operation
and many are 8-10 hrs of operation.

2.1.2 Products manufacturing
All Refractory manufacturing Industries located in East & West Godavari district are
manufacturing different refractory material products. The following products are
manufacturing in Refractory cluster in East & West Godavari District.

e Fire bricks

e Ceramic Jars

e Potteries
Majority of industries are manufacturing refractory Fire Bricks flowed by potteries and

ceramic jars.

2.1.3 Equipments in Cluster units
The equipments/machinery required for manufacturing refractory materials are
= DD kiln
= Grater
= Pug Mill
= Muller Mixer
= Hammer Press
= Electric Motors
The main part of equipment/machinery is Down Draft Kiln which is constructed in locally
available suppliers. The other machinery is procured from available local service providers.

2.1.4 Raw Material

The spread of Refractories Manufacturing Industries in East & West Godavari District is
availability of Raw material. The raw material required for the manufacturing Refractory
products is mineral based clay. The following clay is available and suitable for
manufacturing the refractory products.

= Fire Clay
= China Clay

10
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= Vemigiri Clay

= Grog
Due to abundant raw material across the East & West Godavei District, Many Refractory
manufacturing Industries are established since 5-6 decades.

2.1.5 Fuel Used

In any Industry required energy to produce the different products. The type of energy
required for manufacturing the product is depends up on the requirement of the
equipment/machinery.

The following energy is used for refractory manufacturing industries in East & West
Godavari District of Andhra Pradesh

e Thermal Energy

e Electrical Energy

e Renewable Energy
All the industries required thermal energy as major consumption and followed by electrical
energy.

Thermal Energy
Thermal energy is required in refractory manufacturing Industries to heating up the
refractory material up to 1200C. The following fuels are used in refractory cluster located in
East & West Godavari District.

e Coal

e Wood

All the Down draft kilns are required thermal energy for heating the refractory material up to
1200 C. The source of thermal energy is form firing the coal and Wood in kiln. None of the
Industries are using other forms of energy for heating applications in Kilns. The coal is
procured from the Singareni Colleries Company Limited (SCCL) and Coal India limited (CIL)
and wood is from local suppliers. The required quantity of coal is procured from coal traders
and suppliers.

Electrical Energy

11
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Electrical Energy required in refractory manufacturing industries to operate the motors and
prime movers installed. The source of electrical energy is from the Andhra Pradesh Eastern
Power Distribution Company Limited (APEPDCL). The detail of supply and contract demand
is based on the equipments installed in the Industries.

Renewable Energy

The Refractory Manufacturing in East & West Godavari Industries are not utilizing any
renewable energy resources except the natural drying process of shaped refractory before
kept in kiln.

2.2 Installed Capacities-Products Manufactured

Different Installed Capacities are exists in Refractories manufacturing cluster located in East
& West Godavari district. All these industries are batch type production due to lengthy
process operation i.e.6-10 days. The equipments and machinery is same for all the
refractory products manufacturing except the process duration and raw material type. The
installed capacity is depends up on the size of the kiln and type of product to be
manufactured. The following table gives about the different installed capacities exists in
refractory cluster in East & West Godavri District.

Table No: 2.1 Installed Capacities and Products manufactured in Cluster

S.No Capacity range Products
1 up to 50 TPD e Fire Bricks
e Potteries

e Ceramic jars

2 50-100 TPD e Fire Bricks

e Potteries
3 100-200 TPD e Fire Bricks

e Ceramic jars
4 Above 200TPD e Fire Bricks

e Ceramic jars

2.3 Refractory Manufacturing Industries- Categorization

12
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The installed capacities of Refractory manufacturing Industries in East & West Godavari are
categorized in to four categories. All the Refractory manufacturing Industries are fall under
these categories. The details of categories, Installed capacities and no of industries are
presented below.

Table No: 2.2 Refractory Manufacturing Industries — Categories

S.No Installed capacity range Category
1 up to 50 TPD I
2 50-100 TPD I
3 100-200 TPD Il
4 Above 200TPD vV

All the existing 100 Refractory Industries are fall under the above categories in the both the
districts.

2.4 Installed Capacities and lts share
The installed capacities in the cluster and its % share in the Refractory manufacturing
Cluster, East &West Godavari is presented below.

Table.2.3 Refractories category and its % share

S.No | Category | Installed capacity | East West No. % share
range Godavari | Godavari | SMEs
District District
1 I up to 50 TPD 13 12 25 56
2 Il 50-100 TPD 5 3 8 18
3 1 100-200 TPD 5 4 9 20
4 v Above 200TPD 2 1 3 7
Total 25 20 45 100

2.5 BEE-SME Program-Study Particulars

Under BEE-SME program in Refractory Manufacturing Cluster, East & West Godavari
District, Energy Use and technology audit was conducted in 30 Units covered all categories
and locations. The following table provides the information of study particulars covered in
the cluster.

13
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Table 2.4 Different Categories and share considered in Technology Audit

S.No | Category Installed capacity range No. SMEs % share
1 | up to 50 TPD 9 30

2 Il 50-100 TPD 11 37

3 [l 100-200 TPD 7 23

4 v Above 200TPD 3 10
Total 30 100

The study of the Energy Use and Technology audit was conducted in 30 Refractory
Manufacturing Industries out of 80 Existing Refractory Industries located in East & West
Godavri District to identify the Energy Efficient Technologies. The identified Energy Efficient
Technologies in 30 units represent to all the Industries in the Cluster.

Fig 2.1: Percentage Sharing of Refractoriness cluster under BEE-SME Program

BEE-SME Study-% share of catergories
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m
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23%
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These 30 units cover all the four installed categories of Refractory manufacturing Industries.
Energy Use and Technology Audit was conducted in 30 % Industries in category | Type,
37% Industries in category —Il Industries, 23% in category Il Industries and 10% Industries
in category-1V Type Industries.

Due to spread of Industries in different locations in East & West Godavari Districts and cover
all the locations in the districts, Energy Use and Technology Audit was Conducted in the

following locations.

14
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Table 2.5 BEE-SME Program- No of plants covered in all locations

S.No Place No of SMEs % share
1 Mohrampudi 12 40
2 Dhawleshwaram 9 30
3 Dwarka Tirumala 6 20
4 Bhimdole 3 10
Total 30 100

The no of Industries are studied based on the existing units and installed capacities in

particular areas in the Districts.

Fig 2.2: Location Wise Industries studied for Energy Use & Technology Audit

@ Coverage of Locations-
nos

Cowerage of Locations-nos
o 14
2 12
w10
g &
£ 6 -
S 41
o 2 -
Z 0
S N N NG
& A8 N N
& & > Q
X R ¥
>
o) ™
Locations

2.6 Production
The annual Production in Identified 30 Refractories Industries are evaluated based on the %

utilization and no of batches per year operating.
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Table 2.6: Category wise production and % production share

S.No | Category | Installed capacity range | No. SMEs | Production | % share
in TPA
1 I up to 50 TPD 9 13930 o5
2 Il 50-100 TPD 11 15540 o8
3 1] 100-200 TPD 7 13020 o4
4 v Above 200TPD 12500 3
5 | Total 30 54990 100

The annual production of 30 Refractory Industries with four different capacities was

evaluated and estimated as 54990 MT Tons per year.

Fig 2.3 Category wise production of BEE-SME Studied Industries
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The category | (i.e 9 Industries) contribution 25%, category-Il (i.e.11 Industries) contribute
28%, category-lll (i.e. 7 Industries) contribute 24 %and Category-1V (i.e. 3 Industries) adds
in a share of 23%.

2.7

The any SME cluster is influenced by the various institutions and cluster actors. The

Institutions

Financial Institutions, Government Institutions and Associations are playing a major role

followed by the Technical Institutions in the cluster.

16
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The following institutions are influenced in the Refractory manufacturing Cluster in East &
West Godavari. They are:

e Associations
e Financial Institutions i.e. Banks

e Govt Institutions i.e. District Industries Centre (DIC)

2.7.1 Associations

The refractory Manufacturing Industries are formed an association called “Refractory
manufacturers Welfare Association” to solve the issues in the cluster on Technical,
Financial, man power and policy related.

The details of associations exist in Refractory Manufacturing cluster, East & West Godavari
District is presented below.

Table 2.7: Details of Associations in the Refractory Manufacturing cluster

S.No Particulars Details
1 Name of the Association The Ceramic Manufacturers ~ Welfare
Association
Established Year 1983
3 Activities e Organizing the Industry related Programs

e Solving Industrial related to Industry with
respect to Govt and Private

4 Association Address C/o. Sri Ramakrisha Ceramics & Refractories,
D.No.11-36, Hukumpeta post,
Rajamundry-533103

5 Contact Person with details K. Prasad Kumar, Secretary

2.7.2 Financial Institutions

In the Refractory Manufacturing Cluster, the following financial Institutions are exists to cater
the financial services to SME owners and employees of industries. The following banks are
exists in refractory manufacturing Cluster to provide the services line loans, working capital
and salaries to SME owners, employees in the cluster.

Andhra bank
Syndicate Bank
Indian Bank

State Bank of India
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The relation ship among Refractory Manufacturing Industry Owners and the financial
institutions are good.

2.7.3 Govt. Institutions

The Govt. institutions play a major role in the cluster from the establishment to the operation
of the installed plants. The following institutions play a vital role in the Refractory
manufacturing cluster, East & West Godavari to register the Refractory Industries and avalil
different schemes related to the Refractory Industries.

e Industries Department (District Industries Center)

e Dept of Income Tax

e Mines

e Dept of Labor

e APNPDCL

e Factories department
2.7.4 SME Schemes

The various schemes from Ministry of Micro Small and Medium Enterprises (MSME),
Government of Andhra Pradesh and Small Industrial Development Bank of India (SIDBI) are
available to Install SMEs, install or upgrade Energy Efficient technologies and marketing.
These schemes are availed and implemented through the District Industries Center (DIC),
Commissioner of Industries and District Collector and Financial Institutions. The unit’s
holders are taken the benefits of various schemes from time to time.

2.7.4.1 Small Industrial Bank of India (SIDBI)

SIDBI was established in 1990 as a Principal Development Financial Institution for
Promotion, Financing, Development of Industries in the small scale sector and for
coordinating the functions of other institutions engaged in similar activities. SIDBI has many
products and schemes which can be fined tuned to meet requirements of SMEs. List of
some of such products & schemes is as follows:

18
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a. Technology Up gradation Fund

TUFS has been launched with a view to sustaining as well as improving the competitiveness
and overall long term viability of the SSI sector. The scheme intends to provide timely and
adequate capital at internationally comparable rates of interest in order to upgrade the
industry's technology level.

b. International Finance

The main objective of the various International Finance schemes is to enable small-scale
industries to raise finance at internationally competitive rates to fulfill their export
commitments. Used for supporting import and export activities

c. Marketing Support for SMEs

To finance corporate entities to enable them to provide support services and/or
infrastructural facilities to small scale sector to improve its marketing capabilities

d. Direct Credit Scheme

To finance SSls & Service sector units with project cost upto Rs.25 crore, Medium Sector
Enterprises (MSE) and Service sector units with project cost above Rs.25 crore and upto
Rs.250 crore.

e. Bills Financing Scheme

Bills Finance Scheme seeks to provide finance, to manufacturers of indigenous machinery,
capital equipment, components sub-assemblies etc.

f. Refinancing Scheme

SIDBI grants refinance against term loans granted by the eligible PLIs to industrial concerns
for setting up industrial projects in the small scale sector as also for their expansion /
modernization / diversification.

g. Scheme for Development of Industrial Infrastructure

For the purpose of strengthening of existing industrial clusters / estates by providing
increased amenities for smooth working of the industrial units. The scheme is to avail setting
up of warehousing facilities for SSI products / units. Providing support services viz., common
utility centers such as convention halls, trade centers, raw material depots, warehousing,

tool rooms / testing centers, housing for industrial workers, etc.

On the basis of experiences of above mentioned schemes it is advisable to devise and
implement schemes of similar characteristics through SIDBI for the sustainable development
of SMEs

19

EEITTin |



;—:-.‘m Manual on Energy Conservation Measures in
--“59"_‘ 1 . Refractory Manufacturing Cluster — East & West Godavari

2.7.4.2 Ministry of Small and Medium Enterprises (MSME)

Ministry of Small and Medium Enterprises (MSME), Govt. of India implementing various
schemes for promote the SME sector towards its growth. The following schemes are
available for implementation of Energy Efficient Technologies in SMEs.

a. Technology Up gradation

Government of India will provide financial support to the extent of 25% of the project cost for
implementation of Energy Efficient Technologies (EET), as per the approved DPR. The
maximum amount of Gol assistance from the scheme will be Rs. 10 Lakh. About 390 units
will be supported for implementing EETs in MSMEs.

b. Quality Up gradation

Under this activity, MSME manufacturing units will be provided subsidy to the extent of 75%
of actual expenditure, towards licensing of product to National/International Standards. The
maximum Gol assistance allowed per MSME is Rs. 1.5 Lakh (Average Rs. 0.75 Lakh) for
obtaining product licensing/marking to national standards and Rs. 2 Lakh (Average Rs. 1.50
Lakh) for obtaining product licensing/marking to international standards. One MSME unit
can apply only once under the scheme. Total 3000 product certification on national
standards and 1000 on international standards are proposed to be reimbursed under the
scheme. This scheme will include the star rating certification by BEE. All the applications for
the star rating will be reimbursed the application processing fees directly to the entrepreneur
after the successfully certification from BEE.

2.7.4.3 Govt of Andhra Pradesh

Govt of Andhra Pradesh providing the SSI Certificated through the District Industries Center
(DIC) at Eluru to promote industrial activity in the district. The DIC will issue the SSI to the
Ice making Plants based on the capacity of the Plant. It has schemes and other related
activities for the SSI unit’s i.e. marketing assistance etc., to promote the self-employment
schemes with assistance from the local banks.
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2.8 Issues in the Cluster
The following issues are identified while interacting with Owners and employees during the
Energy Use and Technology Audit.

2.8.1 Energy Issues

All refractory Manufacturing Industries requires both Thermal and electrical energy for
manufacturing of refractory material. For generation of thermal energy coal and wood is
used as fuel and electrical energy from APEPDCL.

All refractory Industries are mainly depend on coal which contributed higher compare to the
electrical energy.

All the Refractory Industries required electrical energy to operate equipments installed in
their Industries. These Industries draw electrical energy from the APEPDCL by registering
with contract maximum demand. All the units in this cluster are having grid connection -
commercial and power availability is not a problem except some small power cuts of 30 — 40
mins daily.

The availability of coal is one of the major problems encountered in the cluster. The
Commissioner of Industries allotting the coal for the Industries from SCCL. The quality and
quantity of coal is not suitable due to inferior quality and more consumption. The Owners are
purchasing the good quality of coal ie. CIL from open market through the
dealers/middleman.

There is potential energy saving in both thermal as well as electrical energy by adopting the
energy efficient technologies in refractory Industries. By Introducing Coal /Wood
Gasification, waste heat recovery systems are two major concepts in refractory Industries
will save the more than 30% of thermal energy as well as environment is saved. These two
technologies are not implemented so far in the cluster due to lake of awareness on
technology, energy conservation techniques and identification and approach towards

implementation.

In the cluster, energy conservation awareness and conscious is required among the

refractory Manufacturing Owners and Operators on how to conserve energy.
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2.8.2 Technological Issues

Another major issue in Refractory manufacturing Cluster is identification of the right
technology and equipments for improvement of efficiency. The efficiency of kiln is low due to
high energy losses during process. To minimize energy loss in refractory manufacturing
industry, it is essential to adopt energy efficient technology in process.

The identification of energy efficient equipment in refractory manufacturing industry is very
difficult by the Owners except implementation by the other similar industry. This is due to
lake of technology information, financial constraints to invest and skilled manpower
requirement. The technology service Providers, equipment suppliers are another issue in
the cluster

The major energy consumption in refractory industries are using coal in kiln. The operation
and specific energy consumption and efficiency of kiln play a vital role while in operation of
kiln process. The operators and owners should aware on efficiency of kiln and also specific
energy consumption to find whether energy loss is there or not.

The other major issue in the cluster is even though updated technologies available in
refractory manufacturing process not implemented due to lake of awareness, technology
suppliers in the cluster.

The Refractory cluster owners/ operators are not fully aware of updated technologies,
equipments available for manufacturing of refractory materials. To overcome the situation in
the cluster it is essential to generate awareness by organize /sensitise on relevant

technologies with local service/ equipment suppliers with in the cluster.
2.8.3 Financial Issues

The Industry owners have good contacts with the local banks to avail a financial service

from banks i.e. loans, salaries, and working capital requirements

Among all SME’s, the larger units, if convinced, are capable of either financing themselves
or get the finance from their banks. The smaller units will require loan at comfortable rates
and other support to raise the loan. However, as most of them have been able to expand
their setup and grow and readiness to install / invest for energy efficiency technologies
which have good payback periods. If schemes like Energy Efficiency Financing provided by
SIDBI's and other Govt Schemes will play a catalytic role in implementation of identified
energy conservation projects & technologies.
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2.8.4 Skilled and Unskilled Manpower issues

All Refractory Industries in East & West Godavari, requires skilled and unskilled manpower
during the process. The skilled workers are required for the operation of kiln, motors,
molding press etc for efficient operation. The available skilled manpower is not from
technical back ground but experienced. The skilled man power required training on
operation and maintenance of kilns, motors, molding operation for efficient use of machinery

which leads to minimize the energy consumption in Industry.

In Refractory Industries in East & West Godavari, availability of skilled and trained
manpower is one of the limitations. Numbers of refractory industries are grown fast as

compared to the availability of skilled manpower.

The units have age-old inefficient practices and well-experienced non-qualified staff in these
industries. Even if the qualified staff joins for the sake of experience and jump to other
industry after getting sufficient experience this is because of low salaries.

Specialized and focused training by the local service providers on better operation and
maintenance of the equipments, importance of the energy and its use and energy
conservation measures among industry owners and workforce will result the energy savings

and life of equipments.

2.8.5 Issues related to Service Providers

Many of the Energy Efficient technology providers have not shown keen interest in
implementation of their new innovative technologies in the cluster due to higher price which
cannot be implemented by the SMEs.

The service providers for refractory manufacturing Industry cluster are available in the radius
of 400 to 200 km and are mainly from important cities such as Vijayawada, Hyderabad and
Vishakhapatnam.

The Cluster locations are well connected with road, rail and air connection to reach these
cities. Few of the service providers have their activities in Rajamundry which is near to the
all Industries. The list of Service and Technology providers are presented in the Annexure.

23

EEITTin |



;—:-.‘m Manual on Energy Conservation Measures in
--“59"_‘ 1 . Refractory Manufacturing Cluster — East & West Godavari

CHAPTER 3
ENERGY AUDIT AND TECHNOLOGY ASSESSMENT

3.1 Energy Audit

Energy audit is a systematic study or survey to identify how energy is being used in a plant
and identify the energy saving opportunities. Using proper audit methods and equipments,
an energy audit provides essential information on energy consumption pattern in every
process and how energy being used with in a plant/ industry. The energy audit study is
classified into two types

e Preliminary Energy Audit Study

e Detailed Energy Audit Study
During the detailed energy audit the energy consumption in each process is calculated and
compares with bench marks standards. The identified energy losses in each area converted
into energy conservation proposal where identification of technology /equipment is proposed
to save energy. The energy audit report contains energy conservation opportunities and
energy savings proposals comprising of techno economic analysis of projects. These energy
conservation proposals are discussed with energy management team/management in the
plant and implement on priority basis. Adopting this activity as routine or part of

organizations culture gives life to energy management, and controlling the energy use.

Benefits of Energy Audit in Cluster

The Industrial clusters means where similar type of industries manufacturing same products
in particular region/boundary. By conducting detailed energy audits in industrial cluster,
there will be massive potential for energy savings with an average of 10-15% of energy
usage by the industries. The identified energy conservation proposals are implemented by
one/two industries in each cluster will replicate by all the units within the cluster. These
results are creating a positive impact to the industries as well as the national economy and
the environment. By saving energy in industries can reduce the emission of Green House
Gases (GHG) into the atmosphere.

3.2 Methodology Adopted for BEE-SME Programme

The methodology adopted for the BEE-SME Cluster program in Refractory manufacturing

cluster is as follows.
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Pre-Energy Audit Study

The Methodology adopted for pre - energy audit activities is as follows:

Based on situation analysis data provided by BEE on Refractory Manufacturing units
in East & west Godavari district of Andhra Pradesh, two to three Refractory units are
visited and observed in detail to get deeper understanding of the energy issues in the
industry before starting the work

Interacted with Association members regarding energy use and consumption and
critical issues related to energy in various industries in the cluster and get their
feedback and views

Identify the high energy consuming equipments and analyzed latest technologies to
modernize/ minimize energy consumption

Prepared data collection format for energy audit and its field measurements
Prepared a list of units to be audited taking care that all types and sizes are covered
Depending on visit to the three units, started identifying possible energy conservation
areas

Exclusive allocation of team personnel (who can also speak local language) from our
team to conduct preliminary audit in the plants

Preliminary Energy Audit Study

The methodology adopted for Preliminary Energy Audit study in Refractory units Cluster as

follows:

Conducted preliminary study in 30 units

Collection of past six month’s both thermal and electrical energy consumption data
Establishment of the energy consumption scenario at the plant

Establishment of the benchmarks of specific energy consumption of typical
equipments wherever possible

Study and Identification of major energy consuming sections and equipments for
further work on identification of energy conservation opportunities

Detailing of no cost and low cost saving measures at the plant.

Identification of the areas for detailed study and listing the measurements required
Modified previous formats for data collection and measurements and finalized for
detail energy audit study

Detailed Energy Audit Study /Technology Audit

EEITTin |
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The methodology adopted for Detail Energy Audit study in Refractory bricks manufacturing

Cluster as follows:

Conducted detailed energy study in 30 units

Detail observations are made on all major equipments in terms of functions, energy
requirements

Thermal and electrical energy consumption is measured for one batch of production
in all 30 units

Voltage, Current, kWh and PF are measured during the operation of each
equipment/machinery using portable power analyzer for evaluation of specific energy
consumption and identification of energy savings.

Coal consumption for one batch production is measured for calculation of specific
energy consumption

Estimated/calculated preset specific energy consumption both electrical and thermal
and evaluated the balance sheet

Identified the energy conservation opportunities by verifying benchmarks

Identified the technology requirements to save the energy losses in each process
Prepare the Techno Economic feasibility to adopt the energy conservation
technologies

The identified 15 technologies/energy conservation proposals are preoritised based
on different capacities in the cluster and prepared Detailed Project Reports (DPRs)

Technical Audits

The following methodology has been adopted for conducting technical audit:

EEITTin |

Studied the Technologies used in 30 units and Identified major equipments and
technologies of the plant

Identified the equipment suppliers locally/with in India and made assessment of
companies

Identified the availability and accessibility of energy resources in the cluster

Identify major constraints for installing energy efficient equipments

Identified the energy efficient equipment suppliers available cluster locations
Discussed with Industries management for adoption of New Technologies/Energy
efficient equipments to their plants

Discussed with the financial strength and investment to adopt the new technologies
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CHAPTER 4
PRODUCTION PROCESS

4.1 Introduction

Refractory material is used to provide linings for high-temperature furnaces and other
Processing units. Refractory material must be able to withstand physical wear, high
temperatures (above 538<C [1000F]), and corrosion by chemical agents. The refectory
material is manufactured by using raw material i.e. clay which having the properties of
Alumina, zinc and ferrous etc. The raw material with required material properties are made

into different shapes using molds and heated up to 1200 C in the furnace i.e. kiln.

4.2 Products
The product manufacturing in Refractory cluster is based on raw material used. Based on
the availability and accessibility of raw materials in the cluster, the products manufacturing in
the cluster is classified in to two types. They are:

¢ Refractory Bricks

e Ceramic jars

e Potteries
The production process and equipments required are same but only differs in process time

and raw material use.

4.3 Type of Energy Used

The energy required to manufacture Refractory products is thermal energy and electrical
energy. The major energy consumption in refractory cluster is Thermal energy and followed
by electrical energy.

Coal is used for generate the thermal energy in the plant. The quantity of coal required is
based on the production capacity and the quality of coal. The electrical energy in the cluster
is used to operate the electrical motors used in the machinery. The electrical energy is
drawn from the AP Transco lines available near by the plants.

4.4 Refractory Manufacturing Equipments
Any product manufacturing industry requires equipments/machinery to produce the
products. Refractories are made from different raw materials depending on their type and
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quality. The refractory manufacturing industries requires the following machinery/equipments
to produce the products.

e Down Draft Kiln

e Crusher
e Pug Mill
e Clay Mixer
e Bal Mill

The brief details of each machinery/equipment use in manufacturing of refractory products
located in East & west Godavari District of Andhra Pradesh are discussed below.

4.4.1 Down Draft Kiln

Down draft Kiln is a furnace used in refractory manufacturing industry to heat up the
refractory material where under go chemical, physical reactions. These Down Draft kilns are
used for all type of refractory including ceramic and bricks manufacturing.

The Down draft kilns are constructed using ordinary bricks, refractory bricks and clay. The
shape of the kiln is round with roof mounted structure. These kilns have one or Two
charging doors depending up on the requirement is provided in the structure for keep the
material inside the kiln. The firing doors are provided in around the structure to supply the
heat flames in side the kiln. Coal, Fire wood is used as a fuel in the DD kilns to generate
heat flames. The generated heat from firing doors is spread across the kiln and heats up the
material in side the kiln. The air required for the combustion of coal is drawn from natural
draft circulation.
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The dimensions of kiln is depends up on the production capacity of products to be
manufactured. The dimensions of kilns used in East & west Godavari Refractory Cluster with
different capacities are presented below.

Table 4.1 Details of DD Kiln

S.No Particulars Unit Value
1 Diameter of kiln Feet 21
2 Height up to Collar Feet 14
3 Dom radius Feet 7.5
4 Gate for Coal In No 10
5 Material Gate No 2
6 width of Wall Feet 3
7 size of Man gate Sq Feet 5.5*3
8 width of the Dom Feet 1
9 Chimney Feet 55
10 | Production Capacity Tons/Batch 200

4.4.2 Crusher

Crushers are used to reduce the size, or change the form for further use of material in
production. Crushing process is one of the processes involved in refractory Manufacturing
Industry. The procured raw material / other material is crushed in to required granular sizes
before mixing with the other materials. For the Crushing the material Crusher is used to
refine the size of raw material to required size. The Grog (Used refractory) is also crushed to
small size using Crusher. The capacity of the crusher is depends upon the production
capacity. These crushers are used to grain & size raw material up to 10-12mm size
depending requirement of product manufactured.

The crusher is operated by motor and consumed electrical energy. The capacity of motor is
depends upon crushed quantity of raw material.

4.4.3 Pug Mill

A pug mill is a machine with fast continuous mixer in which materials are simultaneously
ground and mixed with a liquid. A continuous pug mill can achieve a thoroughly mixed,
homogeneous mixture in a few seconds. Mixing materials at optimum moisture content
requires the forced mixing action of the pug mill paddles, while soupy materials might be
mixed in a drum mixer. A typical pug mill consists of a horizontal boxlike chamber with a top
inlet and a bottom discharge at the other end, 2 shafts with opposing paddles, and a drive
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assembly. Small quantity of water is added during the pug mill operation. The pug mill is
used in Refractory bricks, ceramics and potteries manufacturing industries.

These parts are operated by electrical motors installed to operate the parts. The crushed
raw material powder is fed in to pug mill along with the partial water for the proper mixing.
The product from the pug mill is called unshaped refractory. The pug mill operated by
electrical driven motors.

The pug mill capacity is based on the production capacity of the plant.

4.4.4 Clay Mixture

The clay mixture is also a machine where two or more material to be mixed thoroughly,
homogenous. The clay mixture is operated by electrical driven motors. The crushed
materials are fed into the clay mixture along with small quantity of water during the mixing.
The product from the clay mixer is called unshaped refractory.

The clay mixture capacity is based on the production capacity of the plant.

4.4.5 Bal Mill

The Ball mill is also a machine where the raw material is used to crush up to 200 meshes.
This machine is used in the refractory industries where the products required fine raw
material up to 200 meshes. These ball mills are required in potteries, ceramics
manufacturing industries which require fine powder form of material.

The ball required electrical energy to operate the motors. The capacity of Ball mill is
depends up on the production capacity of the industry.

4.5 Production Process

The raw material Clay, refractory Grog and water is mixed manually and mixed by mixing
machine with appropriate portion depending up on the product called unshaped refractory.
The raw material Clay 60%, refractory Grog 40% and water is mixed manually and mixed by
mixing machine. The refractory bricks are made from the raw material mix either prepared
by manually (Hollow bricks) or in molding machines (Solid bricks). These bricks contain 4-20
% moisture content. The shaped refractory from the machines are dried with naturally sun
dried or using fans for 2 to 3 days to remove the moisture content.
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The less moisture content bricks are placed in to the kiln for slow firing/rapid firing. Initially
slow firing done in the kiln for 4-7 days (48-72 hours) for removing the moisture content in
the product. In the slow firing, for every one hour, about one shovel of coal (3.5 kgs) in each
grate is burnt. The temperature is maintained between 100 — 200°C. During this period all
the openings of the kiln are kept open. Damper is opened fully for 48-72 hrs operation.

/ LAY FORMATION
f,{i/é%usmm

After 24 hrs operation of slow firing, firstly centre opening of kiln is closed. Subsequently 4
no’s of top holes are closed after every 8 hrs. There are a total 24 no’s of holes. At 48-72)
hrs of preheating all the openings are closed (top and sides). After all holes are closed, 1
shovel is increased per hour. There are total 10 coal feeding points. Subsequently number
of shovels is based on the temp to be maintained.

After 72 hours, the rapid/ full firing period is carried out for 48 hours and the temperature of
the kiln is increased from 200 oC to 1050 oC. The coal is supply is around 7 to 9 shovels of
coal per each grate for every one hour. Damper position is kept opened for about 25%. After
completion of rapid / full firing, all the coal feeding points /grates are closed and firing is
stopped subsequently damper also fully closed. Then the kiln is left for maintain the
temperature (soaking) for 24 hours and then the kiln is taken for natural cooling and the
bricks are unloaded after 24 hours of natural cooling.

The Process Flow diagram of Bricks manufacturing industry is as follows:

Figure4.1: Process Flow diagram Refractory Industry
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The Refractory Bricks manufacturing process consists of following process involved to
complete the one batch production.

o Crushing of Clay

. Crushing of Grog

o Unshaped refractory material formation
o Molding

o Drying

o Kiln Loading

o Slow firing

o Cooling

o Unloading of product from kiln
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The details of process involved in manufacturing of refractory bricks /products are presented
below:

4.5.1 Crushing

In the crushing process, the procured clay or Grog from the mines/ other sources is crushed
in to required sizes by using crushers installed in the plant. This refractory material/ clay are
used for preparation of unshaped refractory by using the clay mixer/ball mill. The used
refractory material i.e. grog is also used for manufacturing of the refractory material which
contains the material properties.

4.5.2 Unshaped Refractory Material formation

The crushed raw material i.e. Clay, crushed Grog is mixed with small portion of water in clay
mixture/ ball mill for uniform mixture. The raw material is thoroughly mixed in the clay
mixture/ ball mill. The product from the clay mixture/ ball mill is called unshaped refractory.
This unshaped refractory material is used to prepare product by using molding press/ annual
press for required shape.

4.5.3 Molding

The unshaped refractory material is then used in molding press /press/ manual to form
required shape of product. The finished products from molds have moisture content. The
shape of products are varies depending up on the requirement of client.
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Drying
The shaped refractory contains moisture content. The moisture content in the shaped

refractory is removed by natural drying i.e. sun drying or using fan. The drying process will
take 2-3 days from the formation of shaped refractory.

4.5.4 Loading in to Kiln

The dried refractory material is placed into empty kiln by manually through the charging

doors provided in kiln in order to heat flames are passing through it. The charging doors are
closed after refractory material kept in the kiln by using refractory bricks, clay.

4.5.5 Slow firing

In the slow firing process, the heat is passed through the kiln using wood initially from the
firing zones located in the kiln. After wood, coal is used for slow firing process to increase
the inside temperature of the kiln. During the process the moisture content in the refractory
material is removed completely by passing the heat. The slow firing process kept for 2-3
days depending up on moisture content and capacity of the products in refractory material.

4.5.6 Rapid Firing
After removal of moisture during the slow firing process, rapid firing process starts by

supplying more coal to the firing gates in the kiln. During the rapid firing process, the

refractory material undergoes physical and chemical changes. The final temperature
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required during the process is up to 1200 C. During this temperature the refractory material
heated up and formed finished product. This process required 48-36 hrs of operation

depending upon the quantity of material inside the kiln.

4.5.7 Cooling

In the Cooling process the fired refractory material is kept for cooling to reduce the refractory
material temperature from 1100 -1200 C to 50 C. This cooling process is done naturally or
by forced air circulation. In the cooling process the cooling of the brick is done by supplying
the air either naturally/ forced draft. Due to natural air circulation the cooling process will be
more than 2 days depending up on the material inside the kiln and temperature of the
material.

In all the kilns, the cooling process are done by circulating the air naturally i.e. holes
provided in the kiln surface /forced draft air circulation.
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4.5.8 Unloading

The cooled refractory product then withdrawn from the kiln by manually and kept for outside.
This material then packed and marketed. The finished product is checked manually during
the unloading. Any un burn/ cracks material is removed and finished refractory product sent

for packing.
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CHAPTER 5
ANALYSIS OF ENERGY USE AND OBSERVATIONS

5.1 Types of Energy Used

The following types of energy is used for refractory manufacturing industries in East & West
Godavari District of Andhra Pradesh

e Thermal Energy

e Electrical Energy
The type of energy required for manufacturing the product is depends up on the requirement
of the equipment/machinery. All the industries required thermal energy as major
consumption and followed by electrical energy.

5.2 Energy Resources and Sources

The details of energy required in refractory manufacturing cluster in East & West Godavari
District discussed below.
Thermal Energy
Thermal energy is required in refractory manufacturing Industries to heating up the
refractory material up to 1200C. The following fuels are used in refractory cluster located in
East & West Godavari District.

e Coal

e Wood
All the Down draft kilns are required thermal energy for heating the refractory material up to
1200 C. The source of thermal energy is form firing the coal and Wood in kiln. The details of
fuel used and the specifications are presented below.

Table No: 5.1 Details of Thermal Energy Used in Refractories Cluster

S.No | Particulars Unit Coal Wood
1 State of fuel Solid/Liquid/gas Solid Solid
2 Type of Fuel Name Coal Wood
3 Fuel Source Name of Company | SCCL/CIL | Local suppliers
4 Calorific Value | Kcal/kg 3500 2000
5 Price of Fuel Rs../Ton 3000 2000
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None of the Industries are using other forms of energy for heating applications in Kilns. The
coal is procured from the Singareni Colleries Company Limited (SCCL) and Coal India
limited (CIL) and wood is from local suppliers. The required quantity of coal is procured from
coal traders and suppliers.

Electrical Energy

Electrical Energy required in refractory manufacturing industries to operate the motors and
prime movers installed. The source of electrical energy is from the Andhra Pradesh Eastern
Power Distribution Company Limited (APEPDCL). The detail of supply and contract demand
is based on the equipments installed in the Industries and presented below.

Table No: 5.2 Details of Electrical Energy Used in Refractories Cluster

S.No Particulars Details
1 Type of Energy Electrical Diesel
2 | Source of Energy APNPDCL Open Market
3 | Type of Connection | LT LT
4 | Category Type-1 -
5 | Tariff ¥3.75/kWh ¥38.90/L

The power tariff from the APEPDCL is ™ 3.75 per unit and the price of Diesel in open market
is ™38.90/L which is fluctuated time to time by the central govt.

5.3 Energy use & consumption analysis of Refractory Manufacturing Industries

The energy use & consumption analysis of different categories of refractory Industries are
presented below. The categorization of refractory manufacturing industries in East & West
Godavari is presented below.

Table No: 5.3 Categorization Refractory Plants

S.No | Installed capacity range Category

1 Up to 50 Tones per Batch I
2 50-100 Tones per Batch Il

3 100-200 Tones per Batch 1]
4 | Above 200 Tones per Batch | IV

5.3.1 Analysis of Energy use in Category —I Refractory Industries

The energy use and consumption of Category —I refractory Industries located in East & West
Godavari mainly by coal, wood and electrical energy consumption. The following table gives
about the energy consumption for Category-I refractory Industries.

Table No: 5.4 Energy Consumption & Profile of Category-l Refractory Industries
38
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S.No Particulars Units Total

1 No of refractory industries No 9
2 Avg. production per batch T/batch 44
3 Avg. Yearly Production per

Industry TPY 573
4 Total Production by Cat-I Industries TPY 5160
5 Avg. Electrical Energy consumption

by a Plant kWh/Year 26015
6 Total Energy Consumption By cat-|

Plants kWh/Year 234135
7 Avg Coal consumption per Industry T/Year 816
8 Total Coal Consumption by Cat-|

Industries T/Year 7346
9 Sp. Electricity consumption kWh/Ton 45.37
10 Sp. Coal Consumption Ton Coal/Ton Product 1.42

The average total electrical energy consumption by 9 refractory industries in Category —I (Up

to 50 Tones per Batch) consumes 234,135 kWh/ year and sp. electricity consumption is

calculated by above Industries is 45.37 kWh/Ton of product.

Where as the average total coal consumption by 9 refractory Industries in category-| type

consumes 7,346 T/Year and sp. coal consumption is worked out to be 1.42 Ton of Coal/Ton

of Product.

5.3.2 Analysis of Energy use in Category -l Refractory Industries

The energy use and consumption of Category —ll refractory Industries located in East &

West Godavari mainly by coal, wood and electrical energy consumption. The following table

gives about the energy consumption for Category-Il refractory Industries.

Table No: 5.5 Energy Consumption & Profile of Category-Il Refractory Industries

S.No Particulars Units Total
1 No of refractory industries No 11
2 Avg. production per batch T/batch 85
3 Avg. Yearly Production per Industry TPY 737
4 Total Production by Cat-ll Industries TPY 8,110
5 Avg. Electrical Energy consumption by a Plant kWh/Year 25,567
6 Total Energy Consumption By cat-Il Plants kWh/Year 281,235
7 Avg. Coal consumption per Industry T/Year 962
8 Total Coal Consumption by Cat-1l Industries T/Year 10,585
9 Sp. Electricity consumption kWh/Ton 34.6776
10 | Sp. Coal Consumption Ton of

Coal/Ton of
Product 1.31
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The average total electrical energy consumption by 11 refractory industries in Category —lI
(from 50 to 100 Tones per Batch) consumes 281235 kWh/ year and sp. electricity
consumption is calculated by above Industries is 34.68 kWh/Ton of product.

Where as the average total coal consumption by 11 refractory Industries in category-Il type
consumes 10585 T/Year and sp. coal consumption is worked out to be 1.31 Ton of Coal/Ton

of Product.

5.3.3 Analysis of Energy use in Category —Ill Refractory Industries
The energy use and consumption of Category —Ill refractory Industries located in East &
West Godavari mainly by coal, wood and electrical energy consumption. The following table
gives about the energy consumption for Category-Ill refractory Industries.

Table No: 5.6 Energy Consumption & Profile of Category-lll Refractory Industries

S.No Particulars Units Total

1 No of refractory industries No 7

2 Avg. production per batch T/batch 134.29

3 Avg. Yearly Production per Industry TPY 1860.00

4 Total Production by Cat-Ill Industries TPY 13020.00

5 Avg. Electrical Energy consumption by a

Plant kWh/Year 27838.52

6 Total Energy Consumption By cat-Ill Plants kWh/Year 194869.67

7 Avg Coal consumption per Industry T/Year 1046.43

8 Total Coal Consumption by Cat-1ll Industries T/Year 7325.00

9 Sp. Electricity consumption kKWh/Ton 14.97
Ton of

10 Sp. Coal Consumption Coal/Ton of 0.56
Product

The average total electrical energy consumption by 7 refractory industries in Category -l
(from 100 to 200 Tones per Batch) consumes 194870 kWh/ year and sp. electricity
consumption is calculated by above Industries is 14.97 kWh/Ton of product.

Where as the average total coal consumption by 7 refractory Industries in category-Ill type
consumes 7325 T/Year and sp. coal consumption is worked out to be 0.56 Ton of Coal/Ton
of Product.
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5.3.4 Analysis of Energy use in Category —IV Refractory Industries
The energy use and consumption of Category —IV refractory Industries located in East &
West Godavari mainly by coal, wood and electrical energy consumption. The following table
gives about the energy consumption for Category-1V refractory Industries.

Table No: 5.7 Energy Consumption & Profile of Category-IV Refractory Industries

S.No Particulars Units Total

1 No of refractory industries No 3
2 Avg. production per batch T/batch 330
3 Avg. Yearly Production per Industry TPY 6,250
4 Total Production by Cat-IV Industries TPY 12,500
5 Avg. Electrical Energy consumption by a

Plant kWh/Year 30,954
6

Total Energy Consumption By cat-IV Plants kWh/Year 61,908
7 Avg Coal consumption per Industry T/Year 1,775
8

Total Coal Consumption by Cat-1V Industries T/Year 3,550
9 Sp. Electricity consumption kWh/Ton 4.95264
10 Ton of

Coal/Ton of
Sp. Coal Consumption Product 0.28

The average total electrical energy consumption by 3 refractory industries in Category —IV
(more than 200 Tones per Batch) consumes 61908 kWh/ year and sp. electricity
consumption is calculated by above Industries is 4.95 kWh/Ton of product.

Where as the average total coal consumption by 3 refractory Industries in category-IV type
consumes 3550 T/Year and sp. coal consumption is worked out to be 0.28 Ton of Coal/Ton
of Product.

Note: The specific coal consumption in refractory industries mainly depends on type of DD
kiln, efficiency and % utilization.

The Specific Electrical consumption is depends upon efficiency of equipment, environment,
operating parameters and % utilization.
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5.4 Summary of Energy Consumption

The summary of energy consumption for 30 refractory units studied during BEE-SME

Program in Refractory Units are presented below based on data collected

Table 5.8 Summary of Electrical and Diesel Consumption in 30 Ice Plants

S. No Plant Wise Details Total Plants Details Specific Energy
No (Yearly) (Yearly) Consumption
( ton of Product)
Produ- | Coal | Electr- | Produ- | Coal Electr- Coal Electr-
Cate- ction(T) | (T) icity | ction(T) (T icity (Tons) | icity(kWh
(kWh) (kWh) )
gory
1 | 9 573 816 | 26015 5160 7346 | 234135 1.42 45.38
2 Il 11 737 962 | 25567 8110 | 10585 | 281235 | 1.31 34.68
3 i 7 1860 1046 | 27839 13020 7325 194870 0.56 14.97
4 1 3 6250 1775 | 30954 18750 5325 92862 0.28 4.95
Total | 30 | 9420 | 4599 | 110375 | 45040 | 30581 | 803102
Fig 5.1 Energy consumption Details-Plant Wise for Different Categories
Plant wise Energy consumption (Yearly)
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Fig 5.2 Production details of Category Wise plants
Plant Wise Production Details
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Fig 5.3 Total consumption Details -Category Wise for 30 Industries
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Fig 5.4 Specific Energy Consumption Details in different Categories

Sp.Energy consumption Details

5000 . 4938
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0.00 consumption(kWh/To
| I Il Il n of Product)

Categories

The total electrical energy consumption by 30 refractory Industries is about 8 lakhs kWh/
year, coal consumption is about 30581 MT/ year and total production is 45040 MT.
Note: The energy consumption in the refractory Industries depends up on DD kiln efficiency,

% utilization and type of products manufactured.

5.5 Availability of Energy resources

The availability of energy resources in cluster level is assed based on the information
collected from different sources and suppliers in the cluster. Table5.9. give about the energy
consumption details of various energy sources is provided.
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Table 5.9: Energy Consumption and Availability in Cluster

S. No | Type of Fuel Units Quantity/year Availability
1 Electricity kWh 8 lakhs kWh Available from DISCOMS

2 Coal MT 30581 Available form SCCL and CIL
and Traders

The total Electrical energy consumption in 30 Industries in the cluster is 8 lakhs kWh/ year
and power tariff is ®3.75 /kWh. The power is supplied from APEPDCL through DISCOMs.
The coal consumption by 30 Industries in the cluster is 30581 MT per year and coal is
procured from SCCL by allotting the licenses from the Industries department and also open
market and traders available in Rajamundry.

5.6 Factors Effecting in Energy Consumption

The following factors effects in Industries for higher energy consumption.

Efficiency of Kiln

The efficiency of kiln in refractory industries plays a vital role in coal consumption. All
refractory industries are age old construction and consumption more coal for the same out
put of product. The reason behind high energy /coal consumption is due to heat loss from
surfaces, incomplete combustion, inferior quality of raw material and operating parameter.
Normally the DD Kkiln efficiency is around 45% which is higher side. But during the
observation the kiln efficiencies are in between 20-25 % in all 30 units. This will effect the
higher energy consumption.

Capacity utilization

The capacity utilization is one of the factors for high energy consumption in refractory
Industries. The refractory Industries located in East & West Godavari is depends upon the
market requirements. Based on market requirements the refractory industries are producing
30-36 Batch of product and remaining days in between the operations are kept ideal. Due to
this reason the heat in kiln is wasted and consumes more coal wile in fresh operation
Electrical Equipments

The electrical equipments in refractory Industries are mainly crusher’s followed by ball mill,
clay mixture and pug mill. The environment in refractory industries are dusty in nature due to
operation of crushers, clay etc. the efficiency of motors in above equipments decrease in
dusty operation.

Another factor of equipments for higher energy consumption is efficiency of motors operated
in those equipments. The old and re winded motors consumes high energy consumption.
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Skilled and UN Skilled Man Power

Majority of the equipment operators and helpers deployed in cluster units are non technical
and illiterates and had been taken based on past experience and do not have any technical
skills and knowledge on energy conservation. This is also one of factor for the inefficiency of
the process and energy losses.

5.7 Technology Gap Analysis

Various technological gaps were identified in the units and these may be due to lack of
awareness of technologies available in the market, lack of knowledge in tapping the
potential from saving of energy losses and its monetary benefit, lack of awareness among
the workforce.

All refractory manufacturing Industries required kiln for heating of refractory material. The
design and construction of kiln is manufactured locally. The sp. coal consumption depends
on mainly by kiln efficiency.

There is a tremendous need for the industry to modernize/upgrade its technology and adopt
energy efficient technologies in some of the areas. There are many technologies and energy
efficient equipments available in the market which can be sourced from local service
providers dealing in these technologies. Further, as per the discussions made with the
management, they are interested to adopt the energy efficient motors in their refractory

Industries.

During the study of Energy use and technology audit in refractory industries, energy efficient
motors, waste heat recovery systems and gasification are found to be feasible and energy
efficient in the cluster. It requires only a retrofit of equipments to the existing machinery so
as to make energy consuming components of the machinery efficient and also use of

automatic to ensure precise process control.

The following Technology Gaps are identified during the energy use and Technology Audit.
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5.7.1 Energy Efficient Motors

The Motors installed in refractory Industries for the operation of crushing, pressing and ball
mill are in efficient motors which found between 75-90% operating Efficiency and few motors
are several times re winded. The reasons for such low efficiencies are mainly due to dusty

environment, re winded and low efficiency of motors.

Now a days energy efficient motors are available at least 95 % of efficiency in the market
with latest technology. By implementing the energy efficient motors in crushers, ball mill,
clay mixture, pug mill and mold pres, there will be tremendous energy savings in Refractory
industries.

5.7.2 Gasification Process

The operating thermal efficiency of the present traditional down draft kiln is only 10.1%, due
to poor combustion efficiency, no proper air circulation, and high un burnt coal. Further, the
heat treatment of the refractory bricks with coal is costly and the efficiency is also low. The
biomass is available in plenty in the area and also easily available. As a long term option, it
is recommended to install biomass gasifier system for supplying heat to the down draft kiln.

Biomass Gasification

Gasification is the process of converting solid fuels to gaseous fuel. It is not simply pyrolysis;
pyrolysis is only one of the steps in the conversion process and is combusted with air (partial
supply of air) and reduction of the product of combustion, (water vapour and carbon
dioxide) into combustible gases, (carbon monoxide, hydrogen, methane, some higher
hydrocarbons) and inerts, (carbon dioxide and nitrogen). The process produces gas with
some fine dust and condensable compounds such as tar.

The producer gas generated is used for thermal application and heat generated by
combustion of biogas is used for various heating purposes. Like other gaseous fuels,
producer gas can also controlled critically. This also paves way for more efficient and
cleaner operation. The producer gas can be conveniently used in number of applications as

mentioned below.
Wood Gasifier

This system is meant for biomass having density in excess of 250 kg/m3. Theoretically, the
ratio of air-to-fuel required for the complete combustion of the wood, defined as theoretical
air required for combustion is 6:1 to 6.5:1, with the end products being CO2 and H20.
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Whereas in gasification system, the combustion is carried out at sub-stoichiometric
conditions with air-to-fuel ratio of 1.5:1 to 1.8:1. The product gas thus generated during the
gasification process is combustible. This process is made possible in a device called gasifier
with limited supply of air. A gasifier system basically comprises of a reactor where the gas is
generated, and is cooled, cleaned and is burned. The clean combustible gas generated can
be used for power generation in diesel-generators or for thermal use by directly supplying to
the combustor through an ejector.

It is estimated that a minimum of 25% to 30% of the present coal consumption savings can
be reduced due to the following reasons:

e Improved combustion

Better control of the kiln temperature and reduces over heating

Less radiation losses from the grate

The fuel feeding can be critically controlled

Less flue gas losses

5.7.3 Waste Heat Recovery system

The waste heat recovery system is one utilize generated flue gas during the operation of
Industry. The flue gas from chimney has high temperature which can be used for heating of
the stocks and raw material.

So, it is recommended to install waste heat recovery system for pre-heating the refractory
bricks for removing moisture content by using heat in waste flue gases. The ambient air is
supplied to the heat exchanger by blowers and heat is recovered from the flue gases. The
heated air is used for pre-heating of the refractory bricks.
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CHAPTER 6
ENERGY CONSERVATION TECHNOLOGIES

6.1 Introduction

In Refractory manufacturing cluster, it is essential to adopt energy efficient technologies that
can be minimize energy consumption both electrical and coal consumption. During the
energy use and technology audit in 30 refractory Industries located in East & West
Godavari, the following energy efficient technologies are identified to reduce energy
consumption in Refractory Industries both Electrical and Thermal energy. They are

1. Waste Heat recovery System for Raw material Heating
Biomass Gasification process
Energy Efficient motor for Crushers
Energy Efficient motor for Clay Mixture
Energy Efficient motor for Pug Mill

Energy Efficient motors for Mold press

N o o b~ D

Energy Efficient motor for Ball Mill

6.1.1 Install Waste Heat Recovery from Flue gas for raw material Heating

Installation of Waste heat recovery system to recover the heat from flue gas generated
during kiln operation. All Refractory Industries are using kilns for the process of refractory
material. During the slow and rapid firing process involved in kiln operation by consuming
coal as fuel, the flue gas is generated during the operation. The temperature of flue gas is
700 to 800C which can be recovered and reuse in industry for heating of raw bricks.

The details of Technical and Financial viability of installing Waste Heat recovery System in
Refractory industries in East& West Godavari is discussed below.

Background

All Refractory manufacturing Industries located in East & west Godavari installed DD Kilns
for production of Refractory Bricks, ceramic jars, potteries etc. These kilns are in operation
throughout the year based on production requirements. The major energy consumption in
refractory Industries are thermal energy which is produced using coal. During the operation
kiln at slow firing and rapid firing, flue gases are generated which has higher temperature is
passed through the chimney with out use.

EEITTin |



m Manual on Energy Conservation Measures in
e : Refractory Manufacturing Cluster — East & West Godavari

The higher temperature flue gas is not using for any other applications in industries. This
high temperature gas is recovered the heat by using waste heat recovery system in
industries which can be used for heating applications. By using waste heat recovery system,
the efficiency of the kiln will increase and energy is saved.

Energy Conservation Potential

By installing the Waste Heat recovery system in Refractory industries, heat is recovered
from 700-800C to 200C. This heat can be used for raw material heating application which
has moisture content. The capacity of Waste Heat recovery system is depends up on the

flue gas generation and Installed capacity of kiln.
Technical Specifications

The Technical Specification of proposed Waste heat Recovery System with 1000 kg/hr
capacity is presented below.

Table: 6.1 Technical Specifications of Waste Heat Recovery System

S. No Parameter Unit Value
1 Type of WHR Heat Exchanger
2 Quantity of Flue gas Flow Kg/hr 1000
3 Temperature of Flue gas (In) C 690
4 Temperature of Flue Gas(Out) C 210
5 Blower capacity HP 5

Fig No 6.1 Waste Heat Recovery system form Flue gas
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Availability of Technology /Equipment

Waste Heat Recovery Systems are available for various applications in India. The waste
Heat Recovery systems for recovery of heat from flue gas was installed various industries in

Indian industries.

The Waste Heat Recovery Systems are