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IN THIS ISSUE...
This issue carries three stories on a key component of the current EESE project under the TERI–SDC partnership:
promoting energy efficiency in the Howrah foundry cluster at a relatively low cost, by sharpening the technical skills of
factory-floor personnel in best operating practice (BOP).
The theme story profiles the work being done in Howrah foundry cluster. The project partners have been engaged
with this important foundry cluster for nearly two decades; it was in Howrah that TERI first developed and demonstrated
an energy efficient cupola melting furnace, the divided blast cupola (DBC). Since then, a large number of foundries in
Howrah have adopted different designs of DBC; but many units continue to follow age-old cupola operating practices
that result in wastage of energy. TERI is therefore working in close partnership with the Indian Foundry Association (IFA)
to study the existing cupola operating practices in units, and then support the units in implementing BOP in cupola
operations by skilling the concerned operators and supervisors through hands-on training. Case studies are presented on
a few of the foundries where BOPs have successfully been implemented with project support.
Also presented is the gist of a workshop organized in Kolkata in June 2016 to generate wider awareness among
stakeholders on the results of the project initiative in Howrah. As underlined by a number of participants in this workshop,
the Indian foundry industry continues on its growth trajectory, buoyed by the resurgent automobile, railways and
infrastructure sectors. However, the sustained pressure to remain competitive in a global market makes it imperative
for foundries to become more energy efficient; particularly as energy is the second largest component of their product
cost. Low-cost energy efficiency measures such as BOPs are ideally suited for foundries, especially when over 90% of
units are MSMEs with scarce resources. There is also a need and opportunity to synergize the project’s skilling initiatives
with government initiatives like ‘Skill India’, which aims at strengthening the skillsets of young Indians entering the
nationwide workforce.

CLUSTER NEWS

SKILLING FOUNDRY WORKERS IN HOWRAH
ON IMPROVED OPERATING PRACTICES
Sharpening technical skills—key to
energy efficiency

Departments of Technical Education and Training
and MSME Development Institutes.

SDC and TERI have partnered for over two decades to
improve energy efficiency in selected energy-intensive
MSME sectors in India, through the development
and promotion of new/improved technologies.
The project experience has underlined the critical
role that skilling of factory floor personnel plays, in
sustaining energy efficiency measures. New/improved
technologies yield maximum energy savings only if
the relevant factory-floor personnel are empowered
with the new knowledge and skills required to operate
these technologies optimally. Even the existing
technologies can yield significant energy savings
at a relatively low cost, if the technical skills of plant
operators and supervisors are upgraded through
training in best operating practices (BOP). Hence,
capacity building programmes aimed at honing the
technical skillsets of plant operators and supervisors
have been a core component of the project’s initiatives.
The current EESE project’s focus on skilling MSME
plant personnel resonates well with the renewed
thrust towards skill development provided by the
Government of India as well as state governments:
through the ‘Skilling India’ initiative (Pradhan Mantri
Kaushal Vikas Yojana); the new Union Ministry of
Skill Development and Entrepreneurship (established
in November 2014); National Skill Development
Authority (NSDA); and state-level institutions like the

Skilling initiatives in Howrah
foundry cluster
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TERI is engaged in skilling plant personnel in the
Howrah foundry cluster under the EESE project.
The project has been engaged with this important
foundry cluster since the mid-1990s, when an
improved version of the coke-based cupola melting
furnace—the divided blast cupola or DBC—was
successfully developed and demonstrated at a
foundry unit nominated by the Indian Foundry
Association (IFA). Currently too, TERI is working
in close partnership with IFA. The skilling of plant
personnel is achieved through providing hands-on
BOP training for operators and supervisors, and
through BOP documentation. The training focusses
particularly on cupola operating practices, which
have remained largely unchanged for decades

Cluster profile
The Howrah cluster has about 320 foundries that
produce about 0.75 million tonnes of castings
annually, providing direct employment to about
15,000 personnel. Over 60% of the products
comprise sanitary castings. Other products range
from machinery bodies and jute mill spares to

CLUSTER NEWS
pump and valve bodies and railways, defence and
mining equipment.
Almost all the Howrah foundries use cokebased cupolas for melting metal; the majority use
DBCs, while a few units still operate the single blast
cupola. Over 75% of all the cupolas are over a decade
old, with blower motors that have been rewound
multiple times. The overall energy consumption

Skilling in BOP and results

Under the project, TERI is covering both cupola
and induction furnace-based foundries for studies
and enhancement of personnel skills. So far, TERI
has conducted on-site BOP training and energy
audits in 16 foundry units in Howrah. In each case,
IFA identifies the foundry unit, after which the TERI
conducts an energy audit of the unit, focussing
particularly on the melting
operations and related
process areas. The work
includes assessment of
the operating practices of
the melting furnaces, and
measurement of electrical
parameters of equipment,
such as motors, blowers,
pumps, air compressors,
and lighting. Based on the
audit studies, TERI identifies
the operating practices
that need to be improved
and charts out the relevant
BOPs; submits a detailed
Process-wise energy consumption in Howrah foundry cluster
report to the unit; and
provides support to the unit
in the cluster is estimated at 73,760 tonnes of oil for implementing the identified measures through
equivalent (toe), of which thermal energy—primarily hands-on training of the concerned factory-floor
from coke—accounts for 71,750 toe, and electricity personnel. Through these studies, BOPs that will
the remaining 2010 toe. Melting operations account yield energy savings in the range of 3%–5% have
for over 90 per cent of the total energy consumed by been identified in each foundry, with low/minimum
the cluster, underlining the importance of improving investment. Table 1 summarizes the results of the
furnace operating practices (particularly, the cupola unit-level skilling initiatives by TERI in Howrah. A few
furnaces) through skills enhancement of the furnace examples of BOP implementations are depicted in
the photos that follow.
operators and supervisors.
Table 1: Skilling initiatives by TERI in Howrah foundry cluster
Particulars

Coverage/results

Number of foundries visited

16

Number of foundry personnel trained

44

Total number of ECMs recommended

237 (average 15 per unit)

Annual energy savings through implementation of BOPs

448 toe/year

Annual savings in energy costs through implementation of BOPs

17.3 million rupees/year

Lifetime reduction in CO2 emissions

41,579 tonnes
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Stopping air leakage from tuyères

Replacing inefficient rewound motors

Improving compressed air distribution system

Ensuring worker safety

TERI will continue working in Howrah during 2016 and 2017. About 40–50 new foundry units in Howrah and
Ahmedabad will be selected for conducting energy audits and providing BOP training. TERI will also provide
technical assistance for implementation of the identified BOPs.
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UNIT CASE STUDY

HOWRAH FOUNDRIES IMPLEMENT BEST
OPERATING PRACTICES

About the cluster

The city of Howrah has over 3,000 registered
industries, including 320 operating foundries
that produce around 750,000 tonnes of castings
annually. These foundries are located mainly in
Liluah, Salkia, Benaras Road, Belgachia, Dasnagarn,
Balitikuri, Jangalpur, and Santragachi. All the foundries
use coke-based cupolas for melting, though a few
units have also installed induction furnaces for
producing ductile iron and steel castings.

About the intervention in units
Under the EESE project, TERI is conducting walkthrough energy audits on Howrah foundry units
identified by the Indian Foundry Association (IFA);
identifying energy conservation measures that

can be implemented by these foundries at low to
medium cost through best operating practices
(BOPs); and training the plant operators and
supervisors in implementing the identified BOPs,
with technical support where necessary. So far, the
project has covered 16 foundry units in the cluster.
Brief case studies are presented below on three
of the units covered by the project. All the units
follow the same major process steps: mould sand
preparation and charge preparation followed by
melting, pouring, knockout, and finishing (see chart).
Coke and electricity are the main sources of energy:
coke is used in cupola furnaces, and electricity for
blower motors, sand mixers, and lighting. One of
the three units also uses electricity for its induction
furnace. Table 1 profiles the energy consumption
patterns in the units.

Table 1: Profiles of the three selected foundry units
No.

Foundries

Production(tpa)*

Annual energy consumption

Total annual energy
consumed (toe)**

Coke (t)

Electricity (kWh)

1.

Unit A

6,500

900

98,400

630.7

2.

Unit B

4,797

1,216

2,23,265

843.3

3.

Unit C

17,500

2,500

11,700,000

2,693.7

* tpa—tonnes per annum; **toe—tonnes of oil equivalent per year

Energy conservation measures through BOPs
The energy audits helped TERI identify the current operating practices that were leading to energy losses,
and formulate and recommend best operating practices (BOPs) that would reduce these energy losses.
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UNIT CASE STUDY
Table 2 describes some of the inefficient operating practices related to the melting furnace that were being
followed by the three units, along with the relevant BOPs recommended to improve energy efficiency.
Table 2: Current operating practices related to melting, and BOPs recommended
Process area

Current operating practice

Recommended practice (BOP)

Bed coke charging

Bed is prepared by igniting bed coke in two
instalments. Initially, 700 kg coke is charged as
first installment. Once it is ignited, the remaining
portion of bed coke is charged. Poking is done
for consolidation and bed height is measured.

The bed coke should be charged in four
equal installments. Addition of installment
should be done once previous installment
is ignited and fl ame starts becoming
visible (bluish color) from charging door.
After correct ignition, the bed should be
consolidated and further coke added for
the correct bed height (if required).

Dharani hawa and ash Blower is used during bed preparation for
blowing
dharani hawa (initial ignition air) and ash
blowing. The blower is kept ‘ON’ for almost 30
minutes. The use of blower for dharani hawa
reduces the bed preparation time, but leads to
burning of around 25–30 kg bed coke.

Bed coke should be prepared using natural
draft air only. The blower should be used
only for ash blowing, and only for around
45 seconds, after full ignition of bed coke.

Sizing limestone

Limestone (which plays a vital role in The limestone should be of 15–20 mm size.
de-slagging the molten metal) is used in varying
size. Most of the limestone is very large in size.

Monitoring slag
quality

The slag is thick and blackish in color, indicating The slag should be easy flowing and
high oxidation. The test result indicates iron bottle-green in color, with iron oxide less
oxide content of 13.86%, which is very high.
than 8%. High oxidation could be due to one
or more of these factors: thin rusty scrap,
hard blowing, uneven charge distribution,
high percentage of steel, or bridging.

Stemming air leakage

Air leakages are evident from all tuyères.
The blower supplies air for combustion of
coke. Any leakage of this air implies shortage
of combustion air in cupola, or the blower
will consume extra power to generate air
corresponding to leakage.

Plug air leakages. Check tuyères and
wind box thoroughly for air leakages. The
leakage test to be routinely carried out
by stopping output airflow from tuyere
to cupola and isolating blast mains after
developing operating pressure (faster drop
indicates higher leakage).

Pulley belt for blower- The blower is presently coupled with motor Use cogged V-belt instead of flat V-belt.
motor coupling
using a set of flat V-belts. The transmission The transmission efficiency of cogged
V-belt is 3%–5% higher than flat belt.
efficiency of flat V-belt is around 90%–92%.
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Process area

Current operating practice

Recommended practice (BOP)

Providing vent holes in
cupola bottom door

The cupola bottom door does not have any
provision for venting steam.

Provide vent holes, six in each door of
8 mm diameter.

Control of blast air

The blast air from wind box is fed to cupola
by eight tuyères (top and bottom four each).
There is no control arrangement in tuyères
such as butterfly valve and peep-hole, leading
to improper air distribution.

It is desirable to have 55% of blast air in
bottom tuyères and 45% in top. This may
be achieved by retrofitting tuyères with
butterfly valve.

Rewound motor

The blower motor of cupola has been
rewound multiple times. Every rewinding
reduces efficiency of motor by 2%–4%.

Motor should not be rewound more than
twice. Replace rewound blower motor by
energy efficient motor.

Peep-hole

There is no peep-hole on tuyere covers.
In case of blockage, operator will be unaware
and lead to improper air distribution and
reduced melt rate

Install peep-hole with viewing glass, which
will enable monitoring of tuyères and
spotting (and removal) of blockages

Based on the energy audits, the project identified and recommended a number of BOPs for implementation
by each unit. Table 3 summarizes the position regarding implementation of BOPs by the three units, along
with the savings being obtained in energy and energy costs.
Table 3: Implementation of BOPs and benefits
Unit

BOPs recommended

BOPs implemented

Total annual energy savings

Actual (toe)

Costs (` lakh)

Unit A

17

11

31.4

6.9

Unit B

15

6

11.0

2.4

Unit C

22

6

16.5

14.4

Compiled by TERI from the respective reports of three units prepared under the EESE project in 2015.
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EVENT

WORKSHOP ON SKILL DEVELOPMENT NEEDS AND
STRATEGIES IN HOWRAH FOUNDRY CLUSTER

ABOUT SAMEEEKSHA

Under the EESE project, TERI, in partnership with
IFA, has been conducting energy audits among
foundry units in Howrah and providing support for
implementation of energy conservation measures
and best operating practices (BOPs). In order to
disseminate the BOPs and discuss overall skill
development needs and strategies in the cluster,
TERI and IFA organized a workshop on June 10,
2016 in Kolkata. The event was attended by over
100 delegates including foundry entrepreneurs,
representatives from industry associations like IFA
and IIF; the Department of Technical Education,
Training and Skill Development (DTET&SD),
Government of West Bengal, and MSME-DI, Kolkata;
and IIM, Kolkata and Jadavpur University.
Mr B N Agarwal, Chairman, IFA, urged the
participating foundries to take advantage of the
SDC–TERI initiative in the cluster. Mr Prosanto
Pal and Mr E Nand Gopal, TERI, presented case
studies on the BOPs identified and implemented
among foundry units in the Howrah cluster.
Mr Daniel Ziegerer, Director of Cooperation,
Embassy of Switzerland gave an overview of the 50
years of development cooperation by SDC in India,
and its focus on improving energy efficiency of the
MSME sector. Mr Raj Kejriwal, Managing Director,
Kiswok Industries, noted that despite the global
economic slowdown, the Indian foundry industry
has been growing steadily due to consistent demand
from the automobile sector. In the future, the
railways and infrastructure sectors are also expected
to grow briskly. He observed that the MSME tool
rooms, supported with technical partners like TERI
and SDC, can contribute greatly to energy efficiency
improvement among foundries.
Mr Balasubramanian, Officer on Special Duty,
DTET&SD, underlined the fact that infrastructural
and technological upgradation involves huge

investments which may not be feasible for many
MSME units. In this context, adopting best practices
by improving the skillsets of the foundry workforce
would be a low-cost avenue for MSMEs to improve
energy efficiency and reduce operational costs. He
pointed out that West Bengal has 7% of the national
labour force, and 95 lakh people in the working age
are likely to be introduced in the period 2012–17.
Some of this workforce could be trained with certain
skillsets aligned with energy efficient practices, with
the support of DTET&SD.
The following key points emerged from the panel
discussion that followed:
 Developing the skills of MSME workforce also
helps
to
improve
manufacturing
competitiveness—a primary focus of the ‘Skill
India’ program of the Government of India.
 Since cupola furnaces are predominantly used
among foundries in Howrah, the focus of the
TERI–SDC work in improving the operating
practices of these furnaces without incurring major
investments is highly relevant for the industry.
 TERI–SDC should strengthen the collaboration
with state governments, industry associations,
and academic institutions in the field of vocational
education (e.g. Industrial Training Institutes, [ITIs])
and foundry parks.
 BEE is planning to promote cross-learning among
different foundry clusters through initiatives
aimed at sharing best practices.

SAMEEEKSHA is a collaborative platform aimed at pooling the knowledge
and synergizing the efforts of various organizations and institutions—Indian
and international, public and private—that are working towards the common
goal of facilitating the development of the Small and Medium Enterprise
(SME) sector in India, through the promotion and adoption of clean, energyefficient technologies and practices.
SAMEEEKSHA provides a unique forum where industry may interface with
funding agencies, research and development (R&D) institutions, technology
development specialists, government bodies, training institutes, and
academia to facilitate this process.
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For more details, please contact
Mr Sachin Kumar
Secretary–SAMEEEKSHA
Industrial Energy Efficiency Division
TERI, Darbari Seth Block
IHC Complex, Lodhi Road
New Delhi – 110 003, India
Tel: +91 11 2468 2100, 2468 2111,
Fax: +91 11 2468 2144, 2468 2145
Email: sachink@teri.res.in
Website: http://sameeeksha.org

