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Energy management in pulp and paper industry
A case study of 'Harihar Polyfihers'
A unit of Grasim lndustries [td.
*Chaturvedi K. K. & Anentharaman T. M

ABSTRACT ..'

By systematically pursuing an energy managemont programme chalked out in eerly gg's,
Harihar Polyfibers has been able to reduce specific consumption of fuel, steam & power
by nearly 30% in the tast decade. With concurrent improvement in internal power &
steam generation, Harihar Polyfibers is now well on its way to become independent of
purchased power & steam.

Besides technicatimprovements, the single most important management technique was to
segregate the plant areas in such a way that energy consumption could be monitored withclear accountability. This helped in focusing the attention of employees without
ambiguity and thus motivating them to find technicat and administrativesolution forreducing energy needs in their specific work areas.

The various technical/administrative steps of this energy management programme are
discussed.

PREAMBLE :

Harihar Polyfibers is a Unit of Grasim Industries
I td , producing 67,000 tons of Rayon Grade pulp per
annum. The wood raw-material used is Eucalyptus &
Casuarina and prehydrolysis sulphate process is utilised
tor the production of pulp. TLe entire plant & mach-
inery used in the mill was indigenously designed and
manufactured in Company's own Workshops.

Due to increasing scarcity and high cost of powcr,
Steam & Fuel, Harihar polyfibers embarked on an
"Energy Conservation programme,, since early g0,s.
Several projects wcre developed and implemented in a
period of 8 years, which resulted in the reduction of
specifc consumption of Fuel. power & Steam by 351o,
2lo/o & 2270 respectively.

Today the consumption norms of Chemicals &
Energy in this IMill arc comparable with the best

achieved norms in Mills of comparativie size. Thc
mill is well on its way to achieve independence from
purchased steam and power as evident from the fcrllow-
ing bar charts:

METHODOLOGY

The entire energy management programme can be
categorized in two distinct areas:

A. Administr"ative

B. Tecbnical
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ervation, the floor levcl Staff & Workmen
wero asked to identify lhe wastages which
were taking place in their respective scctions
and give suggertionr for remedying them.

(c) Audit

Periodic audit by internal agencies was carried
out to determine (he areas of wastage/techni-
cal improvcment. For auditing, specialised

instruments were providcd to the auditing
team.

(d) Monitoring & goal setting :

Based on the audit, goals were set and thc

segregation established clear accountability

which led to effective implementation of pro'
jects and practices.

B. TECHNICAL:

The technical steps consisted of the following:

(a) Improvement in the efficiency of thc gcnera-

tion and distribution system.

(b) Control/reduction of energy consumption in
plant sections through srstem improvement,

installation of energy efficient equipments and

cutting down of wasteful operations.

(a) lmprovement in the efficiency of the
Generation and Distribution System :

Towards this goal following improvements in

efficiency of generation and distribution were

made :

IPPfA Vol.5, No. 1, March 1993

ilt!

i

The highlights of each of the above are discussed

below :

A. ADMINISTRATIVE :

The Administrative steps consisted of the follow-
ing :

(a) TrainingTawareness

(b) Segregation ofaccountability centres

(c) Audit

(d) Monitoring and goal sctting.

(a) Training/awareness

It was found necessary to educate the staff &
workmen abcut the increasing cost of energy
not only on the basis of past trends but also
their future projections. This was done
through notices and discussions in Shopfloor/
Quality Circle rnectings. While the senior
technical staff was exposed to the latest tech-

nical dbvelopments for achieving energy cons-
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(b) Segregation of accountability centres :

In a production plant where there are several

uscrs of cnergy. i! was found necessary to
segregate the plant in such a way that the line
accountability for energy consumption in such
segrcgated sections could be fixed without
ambiguity. In the absence of such segrega-

tion, it was the tendency of drffercnt depart-
mental he ads to claim that the targeted reduc-

tion in their plants have been achieved even
though the impact was not felt in tbe overall
consumption. This single factor was the

most imporiant in achieving targeted results.
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(i) While co-generation had been started in

1979 with thc installation of a 7.2 MW

BHEL Extraction Back Prersure Turoine,

the optimum Power generation was Dot

obtained due to highly fluctuating process

steam requirement on account of batch

Digester operation. As a result either

power generation was less or thp steam

had to be vcnted out. Therefore the

generator was synchronised with grid

powcr, which resulled in optimum gener'

ation of internal power without wastage

of vent steam.

(ii; Tne Power Factor of the system was

improved from 0.89 to 0.93 to reduce

distribution and equipment losses.

(iii) Thc use of High Pressure process steam

in the plant was reduced wherever possi'
ble by changing over to Low Prcssure

steam and thus improving internal power

generation on turL,ine.

(b) Control/reduction of energy consump-
tion in plant sections through system
improvement, installation of energy

efficient equipments and cutting down
of wasteful operations,

(i) Systemlmprovements

(ir) Installation of Energy efEcient equip"

ments.

(iii) Identification and cutting down of waste'

ful operation.

(i) System lmprovements;

After detailed study following 8J stem

improvements were carricd out :

pH vent heat recoverY sYstem was

introduced to groduce hot water

required for Bleaching Plant.

Demisters of Evaporator bodies were

replaced with Euroform Mist Elimi'
nators of West GermanY for full
utilisation of vapour heat.

Boiler air heater coadensate removal
system modified with levcl controllers
to pre vent live steam cscaPe.

Automation of Washing Plant and

an additional presure washer reduced

the WBL volume bY 8% therebY

reducing stcam consumptiotr for eva'

porati on.

Steam lines at different consumption

points in Causticizing Plant were

provided with temp. Controller
and control valves to avoid inconsis'
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Auxiliary oil consumption due to
Recovery Boilerfrequent etoppages

for leakages in economizer tubes got

reduced by 2o/o after replacing the

tubes and also by lnstalling heater in
fecij water line.

Auxiliary oil due to air port blacken-

ing in Recovery Boiler was reduced

by 1.5% by modifying the air ducts.

LDO consumption in PulP DrYing
Plant reduced by 55/" with higher

initial dryness of PulP achieved

through double mechanical Dressing

using super booster Screw Presses.

Oil consumption in Lime Kiln was

reduced by l.5o/q by avoiding presure

variation with installation of press'

ure controller.

(ii) lnstallation of Energy eff icient equi-
pments:

Electronic chokes installcd for fluore.
sccnt lighting system.

Replaccd MV lamos with HP SV

lamPs.

Microprocessor control variable freq'

uency drive installed for equipments

requiring speed variation. Soft star-

ters were inttalled with cnergy saving

devices for equiPments wherc the

t
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starting load was very high and the
running load is normal.

Installed super/brced cnergy efficient
induction motors.

Installed cnergy efficient pumps.

(iii) ldentification and cutting down of
Wasteful Operation:

Due to continuour monitoring of energy
consumption of Various plaDts, Wastcful
operations were identified and following
actions were tahen for reducing the wast-
ages.

The leakages in the air line of thc
compressor were identified and atten.
ded resulting in 50% saving.

Idle running of agitators/stock pump
were avoided by interlocking agita-
tors with the main equipments.

For achieving the same targeted pro-
duction, equipments were run for
shorter period at optimum capacity

Loading of various cquipments were
studied and the capacity of the mot-
ors werc reduced to the required
rating.

Equipments not required to run con-
tinuously were made timer operated
for achieving energy saving.

CONCLUSION :

From the above, it has been the experience of
Harihar Polyfibers that the eoergy conservation is not
a one time exercise but it has to be taken as a continu-
ous cffort. Further the upgradation of energy efficient
technology has to be continuously supplemented with
monitoring, audit and above all establishing clear acc-
ountabi lity centres in the production plan1,
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