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I-BSTRACT
"The problem facing the paper industry particularly for large plants!;' that paper is not treatedas

the best~usiness, for prlvate.sectot. looking attlw, return. high input costs and kind of resources that
need to betemoloyed. The state Governmentsare burdenedwith with expensesalmostequivalant tothe
revenue~a!ld hen,ce cannot emplO,Vreseu~ce~,fqr promotion of big size papar projects whereasthe
country IS Importing paper as wet as pulp.

In this kind of~ituation the l'roblemis to be solvedwith a bold and imaginative appro~ch.

: .I'"ro~otorsfurid per'haps canbe'tJrovideCIbvseme. kind of central Institution Whi~.hi>ro~idesseed
capital other1i\'isewe .m,'( Jand up in a~situ~t!on of ever increasing import and shortages" '

) ,

INTEGRATED ,S.UGAR PArER MIL!..-
SAVING IN STEAM AND POWER
l. Bagasse as a raW':n~teriarf6twr1ting, printing and
'_. c~aftpaper etc.; is already'acceptableand its use for

, , Newsprint lias been demonstrated by TNPL. Fur-
ther with the excise relie]" available this in the next
decade will be the most important raw material
,\yhat with th~ ever scarce foreign exchange reserves

, f ' •

..~·ff~n~rtoIlleet 75.,..80 percent r~w materialrequire-
men! ,.9'(, tlie paper. plant and the need to optimise

, ," the input cost" for paper ' manufacturing. in which
fuel j~ ~ ~ajor ~ostcentre, the integrated concept ,of
~~g,l\r-l?apermill \\fill be.fhe-order of the day. The
Integrated sugar-paper concepts. c(ln,pe of two
types: '.'

Where, the existing sugar factorie~jpiJ)c~n a clu-
ster with a paper plant as in TNPL. ' In such a
.case' the pessibitines are- that these sugar factories

"'~(' 's.ubstitute",.bagassea~rfuel. oy'soriie alternative
f~el like coal~ ,a~ricuIture residues orthey conti-
nue ,with ,their' existing process. The decision
'would depend' on 'the prospects of establishing
workable and economicallihkages: However,
the minimum steps to be taken in 'those factories
are: ,

Balancing their.plantai45 steam, percent cane.
Dry mill wet bagasse utilising boiler flue gases
to get higher boiler efficiency and save in form
of bagasse fibre which is economical from 'the
transportation point and perhaps can be direc-
tly used by the paper plant without depithing.

160

---._---_._-

Sugar-paper miII are located in a ,complex. Here
the steps to be taken: are:

The sugar Imill will ,dry its bagasse, using
boiler' flue 'gases such that 7(} percent of the
bagasse in form of fibre will be used in the
paper mill directly. The 30% Fines will be
burnt in the-boilers

This technology" willbave to, be examined against
depithing i~' an integrated sugar-paper '<plant but
"will be of tremendous. use in 'case -of distantly Ioca-
ted-sugar factories. fronr.the paper-plant.

'The energy consumption of the sugar mil] should
not exceed 45 steam percent cane. .,....".:;

, Th7, boilers should be of 600/900 psig.

"All the.prime movers 'wil1'be electric motors in the
sugar mill aswel! as thepaper mill.
The process steam requirement for sugar as well as
paper will be met through extraction/condensing
TG sets. The capacity and specification 'o'rthe extra-
ction/condensing: TG 'set wiIibe, dictated by the
process requireme~t· and parameters.
The power for the prime movers.will be met mainly
from the condensing TG sets.only.

An integrated sugar-paper mill including the above
technologies along with steam, powe,; distribution
~nd process controlibeing jnanaged by an integra-
ted microprocessor based.system will result into the
maximum energy' efficiency and minimum operative
cost. '/

*Managing Director, Sumac International p~Ltd,
B. 51 J. Park,- Mahanagar£Xtn. Lucknow - 226006



The size of the paIX:r plant will, be decided on the
basis of the cane availability in the. area or where
there are smaller sugar factories of below 2000 tons
they can be merged into either a bigger factory or
can be integrated to the paper' mill which may re-
sult into slightly higher cost. Please refer TableT
for general reference.

, 3. Thus the fullest potential of the sugar factory to
save/provide complete raw material for paper, gene
rate surplus power by co generation and utilising
its investment in power generating equipments
around the year instead of merely using them only
during the cane crushing season which constitute
almost 30% 'of the investment will definitely be
better economics.

•

4. The Technology inputs to achieve the above objec-
tives in the sugar plant are enclosed vide Annexure
1. National scenario of Bagasse saving potential is
enclosed vide Annexure II. The technology and
Policy linkages to achieve the objective are enclosed
vide Annexure Ill. Advantages in national scenario
are enclosed vide Annexure IV.

• 5· The technologies like high pressure boiler, extract-
ing/condensing TG set, Bagasse dryer, Microprocess-
or based control system and know how for optimis-
ing steam and material balance are available in
India by virtue of which the sugar factories can
increase value added from the same sugar cane to
more than 150% by additional revenue from surplus
power and bagasse fibre for paper ego in Hawaii a
sugar plantation earns more out of power than
sugar. Hence providing bagasse and power for paper
plant in an effective manner will help reduce its
vulnerability due to higher value added from sugar
cane. They will pay better cane price and hence
ensure loyalty of the Farmers to provide assured
and ever increasing supply of sugar cane.

6. From the Table 1 it may be observed that a 50 ton
paper plant can be totally supported for its raw
material requirement from a cane crush of 5.25 lac
ton in a sugar plant of 3500 tons per day. Besides
this it will also generate 6.5 MW of surplus power
in the season and about 15 MW in the offseason
for the use of the paper plant. The total coal req-
uirement in this cas'! for the entire year will be
1,40,000 tons. Likewise in the same table it is
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shown that 7500 ton sugar plant can support a
200 ton per day Newsprint plant. In these cases
the entire sugar mill fuel requirement has been
substituted by coal vexcept to release bagasse Fit re
for paper. Tbe dry Fines will be burnt in the
boilers.

TABLE-I
. BASED ON THE USE OF MODERN TECHNOLO-

GIES IN SUGAR FACTORIES THE FOLLOWING
IS POSSIBLE ON THE BASIS OF 330 WORKING
DAYS AND 80 PERCENT BAGASSE USE

1 Paper Plant capacity (T?D) 50 200
2 Cane crushed (in lac ton)

2.1 100% fuel substitution 525 10
2 2 No fuel substitution 14 30

3 Cane crushing capacity (TeO)
(150 days)
3.1 100Y,fuel substitution 3500 7500
3.2 No fuel substitution 9300 20000

4 Surplus power potential from
Sugar facto.y from 100% fuel
substitution
4.1 In season 6.5 10
4.2 In off season 15.8 22
4.3 Coal requirement (in ton)

4.3.1. In season 45,000 64,000
4.3.2. In off season 88,250 1,26;000
4.3.3. Total 1,33,250 1,90,000

5 Surplus power potential from
Sugar factory
5.1 With no fuel substitute

in season 17.5 27
5.2 With alternate fuel in

off season 40 60
5.3 Coal requirement (ton)

5.3. I In season
5.3.2 In off season 2,40,000 3,20,000

Note: The process steam requirement for paper not
considered.

7. Table II enclosed gives the potential for Bagasse
fib saving and surplus power (or paper based on the
efficiencies to be achieved through the use of mod-
ern technology in different capacity plant right from
2500 TCD to 7500 TCD.
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TABLE-II
SURPLUS POWER AND BAGASSE SAVING BY 45 STEAM PERCENT

CANE AND 'BAGASSE DRYING

'jCD;* teD- Steam/ Co Gener- Surplus Power Cane 32% Fibre Fines Bagasse saved on 50%
22 hour ation pow- in off Crushed Bagasse 70% 30y' Moisture Basis
.TCH 45 steam er-6T/MW season season 15 days Gener- (Lac (Lac without with fuel

% cane (La~ Ton) ated Ton) Ton) fuel substit- •
(Lac Ton) substitu- ution

tiOrt l

2500 114 52 8:6 5 11.5 ,3.75 1.20. 1.02 0.36 0.45 1.02

3500 160 71.5 11.9 6.9 ]5.8 5.25 1.68 1.30 0.50 0.63 1.30

5000 225 102 11 10 22.5 7.50 2.40 1.84 0.72 0.9\) 1.84

7500 340 153 25 15 34 11.25 3.6 2.52 1.15 1.35 2.52

CONSIDERED ASSUMPTIONS

600 PSIG 850 Degree F Boilers Exhaust steam for sugar 20 PSIG

Extraction/condensing IG set In season TG set steam consum ption 6T/MW

For Sugarprocess steam at 20 PSIG In off season TGset steam 4.5 T/MW

NOT CONSIDERED In off season Boiler has been taken

_ Potential for extracting process to generate as much steam as in
steam for paper season

Note: Though process steam for paper not considered however if the surplus power in -off season is in excess
of the requirement for 'paper plant it can be used for irrigation and/or steam extracted for processing
of paper." )
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