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‘Most of us would agree that the Indian Pulp and Paper Industry
‘has not ‘updated its technology with the passage of time. _
 Majority of us are operating old machines which have become
obsolete in advenced countries of the West. Part of our

ills are compounded by the fact that we are not able to make
a substantial investment in renovating/modemisation of plant

because of poor health of the paper industry. Under these

circumstances the subject matter of the talk assumes a very

‘high pricrity. In improving productivity of Pulp & Paper'Mills

the maintenance section has to play a very significant role
interms of increased machine availability time, reduction in
maintauance costs and modification to achieve more value added

products etc.

Maintensnce Engineering is a sophisticated multi discip1inary

‘technology that must combine the high skill, judiciously and

intelligently applied past experience, detective techniquesy
process knowledge and entire spectrum of analytical engineering
The stress on maintenance function is on predicting failures

and taking preventive action befd:e failures.

Till 1950s corrective, breakdown or repair on failure was in
vogue. In 1960s preventive maintenance schedules were drawn
mostly based on the guidence of machinery suppliers and modified
as per the experience gained. The condition monitoring based
maintenance which has made impressive strides in 1970s and 1980s
in the Western world has yet to form fim foot hold in Indian
industry. Since 1970s some of us present here have invested in

- condition monitoring instruments e.g. Vibration monitors,

Temperator monitors, Ultrasonic thkckness tester, leak detector
etc. but have not adopted condition monitoring based maintenance

:as full fledged policy.
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The fact of the matter is that there is such a wide variation in
paper mills in India that no one type of maintenance can give
‘the best results. The number of pulping streets captive power
generation facilitlies, the size number of paper machines, the
godgraphical‘IOCations of the plant are many factors which come
into play while deciding on optimum maintenance management palicy.

Before brﬁcéedihg further on the question of strategy we will
briefly discuss type of failures, varicus maintenance systems
odvdntages.&disadvanpages of these systems.

The unscheduled outéges of équipment result in increased downtime,
increased maintenance cost and reduced production ultimately
: rnsulting in increased cost of production. In any sophisticated
process industry failures do take place and these cannot be
completely avoided or‘eleminated. However its reoccurence can
be reduced to a great extent with regular analysis and remedial
measures. Fallures can, in general, be grouped into two broad
“categories: |
l. Uncontrollable or random failures:

These fallures are not predictable in time scale and include

 failure of electrical/electronic components.

"fZC - Controllable or gradual fallures due to wear and tear
| ~ corrosion, fatigue etc.

Mcxstly for the moving parts of the equipment which are subject
'to wear and tear, some degree of predictability is possible

wi th qaroful measurements from time to time review and
analysi. of thaso observations.
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MAINTENANCE SYSTEMS:
A. Break down/corrective maintenance.

In no case such'maintenance is acceptable now because all the
jobs under such type of maintenance are to be done on yay
footing without any proper planning and few of the numerous )
disadvantages of this system are given below. ' |

:!,) No prior warning of failure
ii) Uncontrolled shut downs

' 111'), Production loss and delays -

iv) Secondary damages resulting in longer repair times.
v)  Large stocks of spare parts required
vi) More maintenance staff.

_Preventive Maintenance.

To avoid the situation stated above, the required maintenance
work is done before the actual failure takes'place. This is
called preventive/Fixed time mainta!\atlée. This is commonly
applied maintenance system in most of the Indian Pulp & Paper
Mills, to reduce the down time and increase reliability of the
machines. The time intervals are fixed on the recommendations
of the machinery suppliers/data available 'with the experience
of mean time between failures. The main advantages of this
system are: -

1) Reduces unforeseen failures of the equ,ipmmt and makes it
more relmiable and safe.

ii) Use of maintenance staff cost effectively.
1ii) Allows work to be planned in advance.
iv) Proper assessment of required spares in advance is possible.

But the disadvantages on the other hand are:-
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1) Maintenance interval will be shorter than mean time to
. fallure, increase the maintenance cost.

ii) Excessive work/overhauls under- this system sometimes induce

failures.

iii) This can only be effectively spplied where deterioration is
- time base and/or age related.

Under OMBM the objective is to use condition monitoring techniques
to assess the condition of the machinery while it is in operation/
shut and from the information thus gathered predict the correct time
to undertake maintenance work which may be clubbed with the planned
shut of the machines e.g. wire change, felt change or wash up in
case of paper machines. With this system the total quantum of
maint@nance work can be reduced to a large extent, and the optimum
life of spare parts and use of maintenance crew achieved,

Critical equipments on which the production is full dependent e.g.
Paper Machines, Feed Pumpg,ID fan of the boilers etc. need predictive
maintenance. Due to many process and machlne transients machine

~ behaviour needs continuous monitoring not only during nomal
operation but also duming start»up.and shut downs.

The various techniques used in QMBM/Predictive mainténance'are
briefly listed below:

1.
20

3.

4.

v

Smell, look, feel & listen
Viberation -

Eye,  ear, finger;.

Shock pulse meter;AVibration
monitor and recorder

o0

Contact themmometers pyrometers,
Thermocouples, resistance thermo-
meters and infrared scanning
cameras etc.

Analysis of oil samples.

Thermal

Lubricants
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5. Corxosion | Ulterasonic thickness t ester.
6. Lesk/crack detector : Ultrasonic flow detector.

The vibration monitoring can help in detecting a wide variety

of faults in rotating machines. The measurements taken nesar
bearings of machines/shafts can help in detecting and distingbishing
between imbalance, misalignment, defective bearings, mechanical
looseness and electrical defects. The recording of magnitude,
frequency and phaseZof vibration can help in detecting the cause

of vibration and trend when plotted can indicate the appmximate
time to failure, Now most of high speed sophisticated machines
e.g. turbines, DG sets are provided with on line vibrastion |
monitoring system which can be interfaced with the computer

system to process the data faster and more accurately and tum

it into meaningful infommation. But for lesser critical application
portable vibration meter is used to log the vibration levels
periodically. | |

Apart from vibration measurements shock pulse method is also

widely used for monitoring the condition of ball and roller
bearings. SPM detects development of mechanical shock waves caused

by the impact between two masses. The instrument is simple to

operate and its infoxmation can indicate the lack of lubrication
in the bearing or pemanent damage caused to it giving wamming

to engineer to plan its replacement.

1By thermal maitoring is meant observing the variation in

temperature of any equipment without stopping the machine by

either contact sensors or infrared scanning cameras from a distance
without any physical touch. The variation in operating temperatures
can help the engineers in assessing the prevailing situation
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and predict the maintenance plan. In critical equipments

@.ge high capacity alternators, turbines etc. contact thermo-
meters are provided on the beérings which indicate the
temperature of these bearings and in case it crosses the desired
limits an alam gives the waming to take the corrective

action immediately. »

Thq significaﬂﬁq af the luhzicqting cil analysis must not be
‘ _oycrlooked. Th&s does'nt gnly inﬁicato the lubzicity of the
0il but apoaks lat ;hqut thg health of machinqry components

“that it 1s lubrdcgting.

Pressura vessels e.g. digesters etc. are subJected to corrosion.
Wall thicknnss of these pressure vessels can be measured periodi-
cally and cracks in welding or any leaks in joints can be checked
by means of ultrasonic thickness tester end ultrasonic flaw
destectors.

Predictive maintenance is an attrattive concept as the
‘maintcnance action is performed only/just before the defect
has p:ogressed sufficiently. To make the unit unserviceable
in ‘near future but before the actual failure.

The advantages of condition monitoring based maintenance can
be listed as:

1. Shutdown bf‘machine before actual failure of machine/
- equipment avoids secondary damages.

2. Maintenance work can be planned.

3, Causas of failure can be analysed.

4, gn the. basis of cause analysi improvemen%quired can be
donae. : / S ‘
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5. Optimum use of spare parts and manpower., -
6. . Reduction in down time.

But certaln.constraints in such a maintenance system are-

le Lot of efforts required to prgani.se CMBM.

2» - Involved cost due to imported instruments,

3. Lack of skill aveilable. |

/ 4, l,‘fIn small mllls cost of savings may be less than the :
o 'cost of monitering. ’ S :

Either of the two systems predictive or preventive maintenance
‘need lot of infomation for decision making, fallure analysis,
Maintenance cost control, reducing spare parts inventory etc.

No doubt engineers in Pulp and Paper industry have been carringout
maintenance with manual information systems but during the past
decade the cost of inputs and cost associated with mamwf mainte-
nance have ‘tremendously increased eroding the profitability of

the industry and even areas which were conskdered to be of least
1mportance have become potential areas for cost reduction and
improved productivity: This has compelled the maintenance |
Managers to have a fresh look at the e xisting information systems -
and evolve a new process of decision making. Under the

prevailing circumstances to depend only on the skill of maintenance
engineer, his memory and the record whatsoever he keeps is

not feasible.. The manusl information system is proving to be
inadequate. Now the maintenance Managers/engineers Tequire
uptodate information about fallures, history, down time, cost
associated with it, resources available for correct and effective
‘decision making. The use of computer can help to a great extent
in providing following infomation 1n a split second.
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l. Equipment c atalogue

2 Equipment history record

3. Breakdown frequency analysis

4, Down time analysis

5. MBanpower utilisation analysis

6. Analysis of scheduled and unscheduled maintenance.

Te Maintenance cost,

8. Spare parts management, inventory control,pending orders etc.
9. Preventive maintenance schedules.

~ 10. Information on repair time for future planning.

11, Graphic reporting.

12. Generation of work orders.

13, Work order back log analysis.

14, Generating ‘automatic purchase order to Vendors.

This 1nformation reduces lot of monatonous clerical work of
engineers and also help in increasing productivity thmugh'

l. Reduced down time, optimised maintenance cost.

2. Increased life and reliability of equipment.

3. Optimised stock quantities of spare parts.

4, Obtaining faster,vbetter and more reliable infommation.

There is absolutely no. doubt that at initial stages imtroduction
of computér into maintenance system requires lot of additional
work to generate data e.g. equipment catalogue, preventive mainte-
nance schedules. History cards, workers order cards etc, and

the system is to be designed to. suit the working of a particular
mill, but once this is systematically achieved the results are
bound to be helpful and encouraging

Over and above the preventive and predictive maintenance plans f
certain design out maintenance efforts can help in reducing downtime |
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hence increased productivity e.g. with the breakdown/failure
analysis it may be noticed that there are some”repetitivd

failure of some equipment and a careful study may reveal that a small
modi fication/redesigning of equipgggt‘might eliminate these '
repetitive failures, The following/three distinct ways in which
redesign can help in plant improvement. ‘ ‘

1.

2e

3.

Redesigning the critical units to reduce failures by
modifying/replacing weak components which do not withstand
the loads imposed. | |

Minimise the effect on production of the failure of critical
unit e.g;'proﬁiding storages between processes or installing
standby}units wherever possible.

Modif&ing the use of critical unit soas to make less serre
loads applied to failing components. ‘

Over and above the maintenance plans certain small efforts can help
in reduced down time hence increased productivity a few of these
are being mentioned briefly herewith.

1.

Stardisation of common ltems is very helpful in reducing
replacement time during breskdown e.g. similar motors are
installed at various pumps and other equ;pments. If common

_ couplings based on the torque. rating of equipments are

standardised the spare pumps motors dan have identical couplings

reducing replacement time and requirement of spares.

Material of construction of various equipment/spare parts

is yet another criticel area which does not get the desired
attention, Proper selection of material of construction

can increase life of component considerably and make equipment
more reliable., The same holds good for spares procured.
Although in the absence of proper testing facilities in

small mills it may be difficult to exercise a stringent control

but as the test labs viz Quality Marketing centres etc. are

wide spread where such facilities are available, these should
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5,

6.
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Dynamic balancing of rotating parts is generally not given

the due significance by the maintenance engineers. Once an
1nvestment is made on vibration monitor/analyser for CVMBM
it can be used for dynsmic balancing, even at site, in case
of big fans.

Value snalysis at the time of purchasing spares , stsndbys

and new equipment is of prime importance. The cost of
servicing loans has become high, we must use it conservatively
and effectlvely.

A

Quality control programme in plant maintenance with an aim at

- "Zero defect in plant maintenance' should be applied. A slight
- negligence on the part of workmen or supervisor increase the

possibilities of errors being committed in the repair/mainte-
nance jobs, Even putting a wrong man at wrong place can also
result in such errors. So due care must be given to avoid such
incidents by making proper check test, giving proper consi-
deration in assigning job to particular worker so that the job
done once is not repeated, .

| Lataest modern techniques should be adopted to 1mprbve the

working of maintenance department e.g. liquid sprays are
avallable whg¢ich improve and maintain electrical properties

by way of avoiding corrosion to conducting and insulating parts.
E;wﬂg Gap. be particularly more helpful in pulp mills and
caustic soda chlorine plants wherein the presence of chlorine .

- abd mojsture (specially in rainy season) gets condenged on

alasﬁadggl parts and formms a film of HCL which is electrically
conducting in nature and breaks insulation, This at times
result kn flashing occurance which not only disrupts production
but also damages the equipment.»
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Similarly adoption of solid state starters which have features of .

soft starting is very suitsble where frequent ON OFF are required.
The application of starting voltage gradually from zero or some
present minimum to full applied voltage reduces surges on motor
by reducing starting current, even mechanical system coupled so
these motors do not get the starting jerks, hence get increased
life of the equipment. |

The last but not the least is training of Maintenance ongineers‘

© & ¢ rew. Unfortunately in our country. this aspect is nostly

neglecteds Mostly the .Supervisors/workers after appointment are

.put on the job to learn for themselves at the Shop floor. with
‘'whatsoever one acquires from there, he is put on responsiblo job

and the end result, it unsatisfactory maintenanco.

Every mill should have a well defined t,raining programme from

~the maintenance staff for in-house training and specialised

training in training institutions such as Indian Institute of
Foreman Training Kansabahl, Advanced vocational training system
institutes, Hyderabad, NITIE Bombay etc. :

Craftsmen can be sent to the workshop of the machinery suppliers
for specislised training.

Seminar conducted by Nation-al Productivity Council and Mac,hinefy
manufacturers can also help in development of maintenance staff,

"We have recently leamed that Indian Institute of Condition

Monitoring has started certificate/diploma/post diploma/Advance -
Courses on the subject. This could be a foremrunner to the

modemisation of maintenance practices.
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.The maintenance function is clearly to undertake maintenance

and improve the existing plant employing all the strategies in

‘to hand to increase  ~ productivity and profitability of the i
organisation. A judicious combination pf Preventive and

Predictive maintenance system should be derived for the

mill according to the conditions prevailing. With the aid Q
of computer proper 1nformation & system should be developed

to optimising the use of all available resources. In

coordination with the production/commercial department ¢
efforts should be made to improve quality of product and

introduce value added products to the existing range of

production. Should try to incorporate modern technologyies:

and concepts to improve productivity.



	Page 1
	Titles
	j 
	1 
	•• 
	f 
	(~.ohrdca1) , 

	Images
	Image 1


	Page 2
	Titles
	" 
	• 


	Page 3
	Titles
	MAINTWANCG SYSIIMS~ 
	, 
	• 

	Images
	Image 1


	Page 4
	Titles
	• 
	... ~ ... 

	Images
	Image 1
	Image 2


	Page 5
	Titles
	. ' , 

	Images
	Image 1
	Image 2


	Page 6
	Titles
	, ~h,t it ~s' l~~rl~~'~. ' 

	Images
	Image 1
	Image 2
	Image 3


	Page 7
	Titles
	I 
	• 

	Images
	Image 1
	Image 2


	Page 8
	Titles
	• 
	PE&GN WI. WNIENANCE 


	Page 9
	Titles
	--------------------------_._ .•.. __ . 
	• 
	• 


	Page 10
	Page 11
	Titles
	• 
	• 
	. 
	. ' 

	Images
	Image 1


	Page 12
	Titles
	• 

	Images
	Image 1



