CLUSTER PROFILE
MUZAFFARNAGAR PAPER CLUSTER
Background
The Indian paper industry accounts for about 1.6% of
the world’s production of paper and paper board, with
568 operating units having a total installed capacity of
about 7.4 million tonnes per annum (tpa). About 38%
of total paper production is based on recycled (waste)
paper; 30% on agro residues; and the remaining 32%
on wood. The industry is highly fragmented: while the
large scale paper producers account for over 90% of
installed capacity, there are a large number of small and
medium sized paper units as well. Most of the smallscale units depend on outmoded technologies, and must
identify ways to adopt improved and energy efficient
technological options in the face of intense international
competition, increasing demands for high quality
products, and mounting pressure to meet environmental
norms.
One of the important paper manufacturing
clusters in India is located in the industrial town of
Muzaffarnagar, in western Uttar Pradesh. There are 29
small and medium sized paper units in the cluster. Most
of the units produce kraft paper; other products from the
cluster include printing paper, filter paper, gray board,
and hard tissue paper. The units vary in capacity from
1750 tonnes per annum (tpa) to 87500 tpa. The total
Profile of Muzaffarnagar paper units
Characteristic

No. of units

Capacity (tpa)
– Up to 10,000

13

– 10,000 to 30,000

11

– Above 30,000

5

Raw materials used
– Agro waste-cum-waste paper

12

– Waste paper

16

– Agro waste

1

2

Raw materials for recycled paper production

installed capacity of the Muzaffarnagar units is about
542000 tpa.
The Muzaffarnagar paper units have formed an
association, the ‘UP Paper Mills Association’, which
provides a forum to share experiences and find solutions
to various issues in the industry.

Technology status and energy use
Process
Paper is made from cellulose fibres that are found in
wood and agro residues, usually bound together by
a material called lignin. In addition to wood and agro
residues, waste paper provides an important source of
fibres for paper production. The Muzaffarnagar paper
units use agro residues (like bagasse and wood chips)
and recovered paper (waste paper in the form of tightly
compressed bales) for paper production. The paper
manufacturing process involves three broad stages:
pulping, paper making and finishing. The raw material
is first reduced to pulp form so that its individual fibres
are separated from one another. After separation, the
fibres are washed and screened to remove any remaining

cumulative power generation capacity of the cluster units
is estimated at about 68 MW. The total annual energy
consumption of the cluster is about 103100 tonnes of oil
equivalent (toe).The specific energy consumption (SEC)
of the units varies from 10.1 GJ/tonne to 18.2 GJ/tonne.
Annual energy consumption in Muzaffarnagar paper
cluster
Energy source

fibre bundles. The pulp is then used directly to make
unbleached paper, or bleached for white paper.
The agro residues are pulped by cooking with
chemicals in a digester. Waste paper is pulped by two
processes: washing and flotation. After removal of ink,
adhesives and other impurities, the pulp—known as
‘paper stock’—is forwarded to the paper machine where
more water and chemicals are added to produce a very
thin suspension of fibres.The mixture is squirted through
a thin, horizontal slit across the full width of the paper
machine (typically, 2–6 metres) on to a moving, ‘endless’
wire mesh. As the paper stock flows along the wire mesh,
water is removed gradually through a combination of
gravity and suction, and the fibres spread and consolidate
into a thin, moist mat. The mat is pressed, dried and
smoothened to give a sheet of paper. Finishing processes
like cutting, rolling and coating are carried out to
enhance the characteristics, appearance and properties of
the paper as required.

Energy use
The paper units use electricity as well as coal and biomass
(mainly rice husk, pith and bagasse) to meet their
energy requirements. Most of the units have installed
biomass/coal-based cogeneration systems to meet their
demands for steam as well as power simultaneously. The

Share (%)

Coal and biomass

87800

85

Electricity*

15300

15

103100

100

Total
Inside a paper mill

Energy consumption (toe)

*All units with capacities of 30000 tpa and above have
cogeneration system to meet their entire electricity
requirements. As such, their entire energy consumption is
represented in terms of coal and biomass fuels

Options for energy saving
The total energy saving potential identified in the
cluster is about 10000 toe (about 10% of total energy
consumption). Some of the energy savings options
identified for the paper mills in the Muzaffarnagar
cluster are mentioned below. The payback periods on
investments range from 1 to 4 years.
Options for energy efficiency in Muzaffarnagar paper
cluster
Pulping
process

• Flash steam recovery from agro residues digester
system
• Screw press for replacing twin drum washing
machine in agro based mills
• High consistency pulper to improve paper
quality

Paper
• Install flash steam recovery system from
machine
condensate
• Install thermo compressor to recover steam
• Efficient condensate evacuation from dryers
• Install pressurized head box in place of
conventional head box
Boilers

• Optimization of excess air using oxygen
controller
• Feed water pressure drop reduction
• Install high efficiency boiler feed water pumps
• Replace inefficient FD fans with efficient ones

Process
pumps

• Replacement of low efficiency process pumps
with energy efficient pumps
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