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ABSTRACT

: The economy of-paper Mill operations is affected seriously with the
increase in the cost of fossile fuels necessitating a need for an efficient energy

management.
common to all mills.

The objectrves will be varying but some basic approaches are
The mdustnal energy audit could be the most powerful

too| for the paper industry to adopt for defining and pursuing a comprehensive

energy management programmse,

) MPM hes been
“TASK FORCE"" approach
"audit” has been narrated for the benefit of the participants.

benefitted by >8d0pting this tool 'and by following a
‘A saniple case for ~Walk around audit” and “Short
The ~Maxi Audit”

outcome is expected to help MPM in formulating the long term plan of moder~

; Risation with the financial assistance forthcoming from Japan,

¢ Back Ground :

Energy Management in a Paper mill is the _]lldlClOllS
use of energy to'minimize costs and thereby maximise
profits.  According to Mr. Shipper, energy management

"is “The strategy of adjusting and optimising energy

‘ usmo systems and proceedures so as to reduce energy
‘requirements _per unit of cutput (or well being) while
holding constant or reducing total costs of producing
the output from these systems”, Therefore energy
management is not just.energy conservation but much
more. ‘

Pulp and paper industry isone of the largest
consumer of energy. ' ‘Statistics - available reveal that

“energy cost constitute nearly 20-24% of production cost
in India while the advanced countries indicate 12-14%,
Therefore much more neéds to be done to efficiently

" manage energy.

Historically, energy - prices were low" relatively and
had, a tendency to decline further relative to other
prices of inputs in making paper. The oil shocks of
11973 and 1977-78 reversed the trend drastically and an
_era of higher energy cost commenced. The technology
,adopted till therefore needed immediate and long term
measures for upgradation in order to cnhance the
‘compe itive position of the industry. The improved
energy manaoement would beneﬁt the individual

APPTA ¥ol.2, No. 2. June 1990

-in a large mill.
-will have an advantage to the extent of 40-60% in

enterprise by way of reduced operational costs and
make a cumulative postive effect on the economy as-a

v whole.

~The Concept ¢

The objectives of each mill might be different and
the typical areas of energy management may also vary.

The specific energy consumption per ton of paper pro-
duced in a small size mill will be different from that
The large mill being an ntegrated one

captive power generation facility. It will also have

85-90%, cooking chemical recovery. The typical areas
for energy management programme in -a paper mmill

could be t—

a) Profit improvement

b) Energy Conservation
c) Good energy reportmg and momtormg system

The actual program is usually done at the top

‘management level, but it is not essential that the con-

cept should start there. It is ideal to have one person
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reporting well up into the organisational structure of
the company to be incharge of the energy management
programme. He should therefore be a good candidate
highly motivated and having a belief in the programme,
to work for its success. But technical talent required.
for success of such programmes does not normally be
with one person. So the backup talent needed can be
had from the <Task force” approach. The task force
can have the co-ordinator as the leader, with the
engineers from other disciplines and a financial expert
providing the required base. The committee can “have
the needed line involvement to generate communication
and to encourage participation as well. Sucha broad
_-spectrum of interest will help in the unification and the
alignment of goals.

With a commitment from the top management of -

paper industries, the energy management pr_ogramme
has a fighting chance. Secondly the energy management,
committee should be strong and evident to all involved

~—for ‘a meaningful initiation of the programme. The

" objectives which are. tough, specific and measurable for

_obvious reasons should be communicated to all levels
of hierarchy. Methods of publicity designed to attract
and hold employees attention should be adopted. Here
the selection of early projects is critical. - Guaranteed
-success with high returns should be the aim then.

Energy accounting through a good monitoring and
" reporting system is vitally important in addition to the
“high level of creativity needed for the success of the
programme. Systems designed to be evolved towards
cost centre metering and reporting is essential. Off ‘stan-
~ dard usages would rhen néed explana’ions.
Energy‘Audit_ing : .

The facility to adopt' energy auditing -as a first step
to energy management is available to the paper industry
too. For a quick recollection—energy auditis an
organised approach. for pinpointing energy wastég‘e in a
facility and determines “how this waste can be elimina-
ted at a reasonable cost and within a reasonable time
frame. It is a fact that energy audit though analogous

to conventional audit goes one step ahead in helping to
formulate an appropriate plan of action to run the mill”~
with minimum specific energy consumption  This
approach is emerging as an effective tool to identify,
implement and sustain energy conservation programmes
in paper industry. ' ' B
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source, utility, area and the products.

The “Walk through audit” could of course be the
first step towards saving energy rupees. Going round
the mill with a checklist will do the trick. The low-
cost-no-cost ideas” mainly comeout by this type of
auditing. This audit is not a one time occurance.
It should be repeated periodically and at different
times as ' well. = The changes that can improve opera-
tions get revealed ‘in this process. A walk through
audit could account for 70%, of energy used. '

The *Short audit” of the “Mini Audit” could then
be taken up with a more fully defined economics.
This auditing needs the availability of process and
utility schematics, actual monthly energy bills and datas
to verify all rate contracts, The short audit team should

. have medium sized facilities and comprise of members
. from major disciplines and technologies representing
" ‘the mill operations. The objective of such an audit

effort shall be to account for 85% of facilities of energy
supply and demand. The short audit allows study of
some of the areas of the energy programme that need
strengthening. The audit frequency will have 1o be
once a year for effctiveness. The recommendations
could categories the expense items and capital invest-

“ments. The first category meets the tuning, operation
*nal or maintenance expenses and meets the internal

revenue service requirements. The retrofits, major
modifications and process upgradations. go as capltal
investments. Completion schedules of recommenda-

tions need be established by the audit team.

The “full audit’ or the ‘Maxi audit’ of the entire

" mill are to be programmed every 3 years to make the

energy management programme more meaningful.
The objective of this audit will be to define and ini-

‘tiate 95% of the energy plans of the paper mill. It is

customary to include outside consultants in the audit
team and have maintenance/plant engineering depart-
ment member. The full audit allows the required time
to determine consumption and cost of each energy
It “establishes a
way to initiate new programmes, by exmining all
parts of the energy management programme. The
detailed engineering calculations are done here. The

‘audit report should aid in seeting up and initiate emp-

Jovee involvement plan The audit report content should
have the engineering recommendations, detailed econo-
mic analysis on major items and the advise on short,
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medium and long range needs for the energy manage- ,/ ;. .bambpo.

ment programme. There should be emphasis on metering
individual uses. A detailed plan should be given in the
‘audit report to carry-out capital projects.

The energy audit by and large is the most powerful
tool for the paper industry to pursue a comprehensive
energy management programme. A careful audlt by any

of the three types will give the plant engmeer a plan K
With. which _he ean effectively manage the energy system-~

and reduce the energy cost of his plant.

MPM’s approach—The case study :

The energy scenario at MPM is complex and in a
Way unique too. The cultural ‘paper machinery have
all been procured and installed before the energy orisis
Was f=It. A sort of obsolescence has also set in there.
The newsprint mill, the sugar mill and bagasse pulpmg
plant have been put to use™ after 1980. “Soifie Gare and
attention has been bestowed at the design stage ‘itself

on energy conservation. “Buf the operations commenced ™ ™"

at different stages in plants installed after 1980 and it
took time for the equipments to stabilize. The need for

The eucalyptus stream has four chipper
and the bamboo stream has two. The hardwood
is chipped in a fifth chipper and all the seven are
driven by 3.3 KV motors. The auxiliaries operate
on 440 V 3 pH supply.

The ‘Walk through’ audit team noticed the confi-
nuous running of the euca chippers, for longer duration
Twithout16ad.” This continuous running was then
attributed to the mismatch between the drive and driven

equipment and a large starting time, prevented frequent
stops and starts. This situation was needing continuous
"‘Motor operation to reduce burnouts.. The team with
the involvement of plant engineers_ arranged for the
following corrective measures to reducé power consum-
ption in euca and bamboo chipping. 2

i) Avoiding idle running of HT motérs by introducing

fluid couplmg to get over the mismatch situation

u) Adjusting hydra.uhc control system in pallaman
chippers 1o avoid dust loss to improve CPM-2
yield
The improvement is quantified belaw:: 2. U0y

2 1985486 - ~1986-87- Difference

an integrated approach for energy -management-was-feit
only during 1985. A monitoring cell functlonedmdurmg
1986 doing the preliminary works and'the task fore
- approach was adopted from 1987 beginning. ' A co-
ordinator with engineers drawn from functional depart-—
ments and belongm to different disciplines commenced
energy auditing a1ong wﬁh the other problem solvmg
assignments. : PR ' ,

The ‘Walk through audlt’ is-carriedout by this team,
perpetually and the short audlt’ too is entr\isted to
this'group. They collect . datas and all other relevant
informations to formulate the programme, The ireports
are periodically rev1ewed :

In the early part of 1988, a technical audit’ of the
paper mill was instituted and the *full audit’ of energy
Was also brought in their scope. The report of the audit
team has been used in formulating the schemes involv—
ing high expenditure to make the old machinery ;energy
efficient. The expenses of thls study has been met
-partly by KSBPE. b oo 572

Case Studies from ‘Walk through audit’ (at MPNi) :

a) The wood handling system in :MPM has two main
streams—one for eucalyptus’ and the other for

'PEIA 'VOJ.,Z, N:O.,,z, ‘l;un’.g. 19,3 91‘-3’".,

=0 consymption/ton

Average power ,

s g

18.49Kwh 15, 98Kwh 3.21Kwh

of chips produczd.

. _,,,'lfo.ta.l_,p[QdH.Q;_imx SSPNRUUPEENUEE R - T 1L S ————
Savings in power e
consumption 264134 Kwh'

( \'y-f

At 77 ps per umt electncal energy then preValllqg,
sangs in Rs. 1s 2,03,383/-

i) The: energy meters at the sending end and
on :the individual motors are cahbrated
periodically to ensure the required-accuragy.

ii) The investment :on fluid couplmg for 5

motors Were payed back in 1 vear!

Note
{

b) The ‘Walk through’ audat could do much on’ the
steam front too. The audit team had a qdiek:study
of the metering system and a dialogue with the
plant engineers helped in; quantifying consumption
accurately with the aid of agreed correction factors.
A formet wh1ch is enclosed is employed for steam
accounting every month. ; . This is being monitored
regularly and the causg¢ for unaccounteéd-stéam
crossing a limit would b¢ investigated immediatley.

i
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GENERATION :

STEAM AUDIT

Date tiveerereeennnren,

. . .. OnDate . ToDatt RH . Ondate Todate RH:
(T " () OdTD Power (Kwh) (Kwh) "OD/TD

CF, TG,

CF, TG,

CE,

SRB

TQTAL : |
CONSUMPTION « : . ’
RH LP ' MP
On date On date Todate | Ondate | To date
To date S :
(T)
PM —1 ,
AR SPRAY WATER:
PM — 2
\ LP thro’ TG
PM -3 .
| LP thro PRDS.
PM — 4 ’
S MP thro’ PRDS

Sugar

‘Evaporators . -

Deaerator

CPM -}
LPM~-2

CSRMP

Causticizing

-Hypo
SR Boilers

TG condensate

System condensate :

————
DI AT
Un Accounted : B
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Power cons .

On taking corrective steps, the auditingis done
once a week for checking the effect of correction.

The benefit during the Jan. 1986 to Dec. 1986

on monitoring MP steam distribution is’:cited below

as an example :

Duration Steam prodn (T) Steam Loss(T) 9 Loss

- Jan“85 to 78847 3817 4.84
Dec. ¢35 : _

[Jan 86 to -« .- T8490 -7 1725 SRR 1)

Savings in 1986 by bringing down distribution

. loss R

P =2092xRs. 17T .
N =Rs. 3,66,768/—per year

 (Rs. 177/—was the steam cost for MPM then)
Cases of benefit from short (mlm) Audit’

" The mechamcal pulpmg plant (CSRMP) is the
‘major load centre of the mill. A <Short andit’ carried
out by the energy audit team revealed possrbrtres ‘of
‘reduction’ in electrical energy consumptron per t0n oT
pulp made.

“The plpe Ime layout ‘for stock transfer and the
energy consumption patterns were. closely studred by
the team. A low cost eXpendrtiure in plpelme readjust-
ment in the centricleaner area helped in increasing the
yield. The idle running of refiner which have
‘motors of 2500 HP were also ' eliminated. The refiner
plate life was monitored and frequency of plate

changmg was regulated The refining was manipulated
10 work at correct - cons:stency The . interdependency
of refining with steam, chemical and electrrcntv was
closely studied and optimised. The outcome of the
effort was evaluated as narrated below :- - = T

-Apr. 85%
sumption per BD Mar. 86
ton of pulp pro- '
duced. - RRNAEE

~Apr:86--. . Diff,
Mar. 87 :

‘Weighted avg en- 2121KWH "1354KWH 267KWH

ergy consumption .o wt

Production of 22260 T
Pu]p I LR RN IS

JPPTA Vol ‘2, No 2, June 1990 °

Savings in energy by this effort = 59,43,420
KWH

= 59,43,420
o - : x0.77 ps. 7
' o = Rs. 45,76,433/—

Conclusions

The energy “future in a paper mrll is laden W1th
opportunities. The opportunity to pursue a course of
energy decisions can propel the mill ahead an face
'the tough market competrtron The enVnronmcnt and
economy can be well saved. Proﬂt unprovement op-
tions abound, professronal enhancement is avallable
for energy managers R L, S

The scenario to bé followed and decndmg on’ the
approach becomes unique to each mill,: specxally the
large mills. But certam mgradrents seems t6 be esserr-

tial. They are:

a) - Appomtmg ‘an’energy ‘audit unit

b) To takeup successful and visible prOJects

first AR ey
c) Estabhshmg a reporting and monitoring
system. : Gipgo : T

- d) Good energy audits.':"""* -
It is useful to fix targets for: specific energy “con-
sumption level for monltormg the cfﬁc:ency of energy

use The energy audit team can assist in" developing

energy norms for each plant of the mill." Involvemenxt

_of tradé unions and other interests ‘is cfucial for ‘a

qurck reésult. Productivity boards, research orgamsa-
tions and 1ndustry associations should plav a key role
in catalysmg the energy management programmes of
the paper mdustry :

(‘.A

Bibliography:

n Industrlal engmeermg hand book by Gavrrel
Salvandy ’

e e b [OREER RS
,,,,,,,,

u) Energy conservatron hand book-«UPL pub-
lication

-7

iy Ehergy audit report on Paper .industry—
E — "‘NPC:«'\»“ e tiee iy et N Sroant . E H . i N

61



	Page 1
	Titles
	• 
	• 
	Energy management in pulp and paper industry 
	, Back Ground: 
	The Concept: 


	Page 2
	Page 3
	Titles
	. '1 
	, 
	• 

	Images
	Image 1
	Image 2


	Page 4
	Titles
	S TEA M A,U D I T 
	• 

	Images
	Image 1
	Image 2


	Page 5
	Titles
	-; ,i' . .- ~ 
	Conclusions 
	=2092 x Rs, 177' 
	ii) 
	,. 
	,PPTA Voi 2, No 2. June 1MO 

	Images
	Image 1
	Image 2
	Image 3

	Tables
	Table 1



