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A3STRACT

The Project: DP/I2/84/020/11-C8

PRODUCTIVITY INPROVEMENT THROUGH MAIINTENAICE OF ADVANCED
INSTRUMENTATICON AND ELZCTRONIC CONTROL CIRCUITS
IN CrLi=ZNT IIIDUSTRY

o 17 December 1386

se wag to improve the proctice mathods of

meintencncs c2nd trouble shooting of advenced inctrumentic

and control sycteomc like programmable logic controllers

micro nrocescor taced process control systems, quality
jotem , X-ray fluorosccence cnalyzers ond other

electronic procecs control instruments in the Indign Cenm

Industry and ctren

CQUNSIL FOR ChlimHT AND BUILDING MATLRIALS /N.C.B.M./

within this arsco.
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to the technical »ersonnel in the CTenent Researcen Institute

of India /C.R.I./ 2nd in the Cement Plcnts oc we
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technical discusions about the methods of expoitation ,
mointeanonce and trouble shooting by different cysiems w

instrumentc.
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Poor mainten-nce and repeir of quality control erstenc
o)

4

,.4

leads to »oor utilizetion of this systems , 200r quolity

C

control and hiigh production ceste.

Leck of standarization of advanced instrumentotion ,
motor control tems , 3rocsss contrel
InGian Cemont Plente. This courses the training , ropoiring

and invantory of sgiore aaris to be a Zreat hroblem.

ims for imsorted spore nortc io very long , it

rongsc 3 mouaths te 2 years. This cequires Zood 3lonning

L

The manufcctursrs service 1s not satisfactory. Tas
vaiting time being very long.

The Inctrumenteation staff in the lational Council Fox
Cement And 3uilding Mzterizls shovld

28 coua o possible a5 well as eguiped witr odditioncl
techiniczl me-ng : measuring instruments , PLO’s

arocess comsuter system with nrocess cymulator ond

organizatiocn suitabl . laberatorie

the branciic of srsocess computar oy
They sheculd ccquaint updeted knovle

~h vicite in other modern coment
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Tocay tho Cement Industry in India comprices of about
100 cement plantc with total annual aroduction over 35 million
tonnes. Illost of the older plants and mini plants with wet

OT semldry arocccres ors equipazed with only certaoin level of
conventionel inctrumentation.

Few of the recently build mcdern plants with precheaters ond
precalciners uce advenced Pr ogrammable Logic Controllar’c

Motor Control Syctems, Procsass Computer Systems, Quality
Control Systeme with X-.v Fluorescenca Analyzer =tc.
Unfortunotely mony of the control systems like industry TV,
X-ray spectirometers =tc. do not work »roperly or are not fully
utiliz d dus to lzock of maintenance ar well as failurs of

o M

adeguately trained personcll.

© The I

otionnl Council for Cement and Buildin 15
/NeC.Bulo/ , 2ttoched to the biinistry of Industry , Govern
e

liaterinlc
%

of India is the notionzl cantre engaged in RQegearch Ta

'—j Q
,J
[$]
3]
n

Development and Transfer , LBducation aond Industrisl Serv
The Cement Reseorch Institute has =n developed onzoing
programme of productivity enhancement ond modernization.
Many of cement zlznts hove elready derived benafits while
realizing it.

B.__Tirct misrion Otjsctives.
The project Productivity Improvament in the Indion
Cement Industrr -nd strensthening the 031 contoine
o subproject "Productivity Improvement tircugh Maintenoncs
of advanced instriments cnd electronic contool civcuits®,
The expert’s work hos covered tha sntipe cacctrun

of activitiar rcloting to maintenonee instrumants 22d oyatenmro,
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e2n 9lccad on:
tnce , troutle chootin; =and renair of:

o
romaoble leogic controllers in motor contrel s-oh~me

procecs supervision and control systems and

a2/ othar

port
T

rocecs instrunent .

2. laintenasnce »hylosoah
- (v - J

a/ maintvenance procedure
b/ tools 2nd test equipment ac well as soceizl instrument
¢/ mainten-nce instruction and manusls
d/ spar= aorts
. . e/ connection to the peocess documentation
£/ troining

z/ maintencnce documents

In realization of this task separate occent hog been siven
to the following »roblems:

a/ Anolysing the couseg of melfunctioning and feilurzse
of different instrumente 2nd systems.

b/ Present maintenance msrocedurss.

¢/ Minimum stock level itemg as well ac criticol
spares requirsment which anable plant to run ot
rated »roduction cepacity and quoality

d/ Prevevtivs mointernance procadurss.

e/ Strenzthening the exieting »o0sgibilitiec of the [IC2MI
by technicsl discusions end troinings the ingtrumenta-
tion cpaciclictic with respact of the nrrctiss mathnin
of exroitntion , trouble chooting , rearnirs and
other meintenonce sroblames,




Tne improvement of exploitation and maintensnce of
» control systems and cutomatization devices should anabla:
. a/ To increance the merkirgtime of ths dsvices
b/ To batter the time factors of the davices /especiclliy

the kiln foctor/
¢/ To decrease the amount of breck downs ecpeciplly thoss
of the rotary kilns coursed by instrumentatinsn drotlamc,

d/ To better the yroduction quolity

e/ To decrense the »nroduction cost
f/ To ensure he gafety of percomisl.

The first miscion Lins baen raslicad in cooreration with
the Nationol Council for Cement ond Building lioterials

Hew Delhi - which 1s managed by Dr #.C, Vievesvaray o

[§]

well os witih thia Cament Research Inatitute of India
vbeing maneZsd by Dir. D.Be Irani. I dcply aspriciate

their assictance during the micsion

I would also like to express my thenl:fullness to
Mr K. Kumer - tie ProZram Leeder o5 well as to MrV.K Arora
for orgeniznotion at the mission in all its oczonec
It hes been very ucefull to reelize the mission in
cooperation with Mr S. Chaderjee cond lir 5. lajendra ,
T © who together with me visited tiie cement plants and save
me many usefull remoarks.

I would like to coy the cooneration wich ths technical

(

c
aersonnsl of coment 3lants hes baen very Zood in 0ll vas-scotc.

The ridez end d-en kiowledZe of thisre geeciclinis will

surslly contribute to imarovment of +the vwork of oll control
and automatics oyctens.

v
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Ii. SULLAZY OF PIUDINGS AND RLCOU LATDATICH
Vigits counld be arraonged to only thres »nlonts
becauge of the tim= lack and communicati
This means thoet obzervaotions racormuandrtions

Te

2e

3e

4.

5.

ore limited.
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Lack of ztondarizotion of advziiced instrumentotion

motor control s;:tcms s Procesc countrol cystems ,queolitby

control gyctemz in Indian Cement Plontc,

le erent ij;22s of mecsuring inctruments , trouacmitt-re,

controllers , »rogrammable lozin controlers , J-rog

Lizctronetars , comyuters 2%tc. ove uced in ~lLoatzo.

For exemyls - there is & nlant, in wich trees diffsrent
usede Thot?s vy o lot of »roblem:

tyoec of PLC’c cre

-
arize by troining

rejxair end invent

and

Poor maintencice of comylicated instrunents and cysteme

like quelity control system , lescods tTo poor utilizotion
thig syztems , poor quality control and hig

sroduction costo,

vaiting time for imported erars :zrtc is very long , it

ranges from 2 month to 2 years. Good p»lanning for

srocurenent in cdvance is required.

Manufactur-ro

catizfactory

Prevevtive mointenzonce of inctrumenic
cyoctems in vicited cement »lants i-s
Vielignt feeders for raw materizls , ki

o2:d cement mill

are not crolibrct

in / ig no%

]
(o]
3
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vice iz long.

~d in rome nlonto,

o]
ory of crore pdortco,
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7.
8.

9.

10.

11.

12,

13

14.

Huclear weijh feeders do not work catisfactorly.
O, s2s oxuolyzer in the kiln inlet do not work baczuse

there are jroklems wita gog scmaling probe clogginge.
N - o - | ey

Industrizl TV comeras obgsrviag; kiln burning zore do

no work.

Uany medifications of gnalog control loecys , coatrel
systems cox2d instrumentation 2quiszmentc hove besn carried
cut. while viring mony looss endc left wiconnected,

tlotor Control Systeas using prosrammable logic controlers
are supplisd vies voltege stobilimers only. Supply

voltage driprc courses malfunction of PLC’s and breck

dovm in tas »lan

Uninterrustible 2over Su»aly for PLC are not useé
or do unot work aromerly.

The stoa>xnnes of kilns nnd other equismerts ave very
» in averzss batuesn 20 -~ 60 stonan-can
in month.
The most frequent reasons ars:
- trinc of »ower sujnrely

u
- mechianical ond electrical »roblemc

Kiln sto»»n7es coursed by instrumentetion and conirol
systemi: failures amounts to zcsroximately 2,6% to 0,973
Jearly houvrs i.m. 2.4% to 2,%% of differant tyres of
sroblems / aower sussly , mechenical y 2lectrical ,
lining etc./.

All standnzd technical and moint-nance documantation
suppnlied uvonzlly by manufectur~rs of instruments ond
control sycteme ig aveilabls in cement »lonts.
Unfortunntely , there are not available r£rscial service
meonuals oand technical documeniation for vepair and

edjucting cane of the electronic control modulecs.
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1o. Instrumentotion spare perts store has not all
indispenseble parts and modules. Actual spare jarts
list is not available with number of plents.

17. lieintenance documentation is not carried out in some
plants.

B. _AECOUNANDATION _and CUNCLUSION.

1. OStandarization of edvanced instrumentation , motor
control systems , process control systems etc. in
nevw or undier construction plants anables: )

- to organize party stores of spare pairis

- to orgznize Central Werkshops repsiring the
demoged modulens and instrumentc

-~ to orgonize central treining with respect to
maintennuce and repairing.

It is advisable to make proper selection cf instrumentc

and systema for standaryzetion.

2» Preventive maintenance schedule should be elabeorated
and implemented in selected cement plants for:
~ beasic instrumentation
- analog control loops
- weight feoders
- motor countrol system

23
D
B
(B
1

i

- comguter procecs control cystems wit

3

hal
oI

.

-
J
c

[0}

b
0
o
L ]

o h
equipmeonts , A-rey fluoreccenice analyzer

3. Calibration %22t of raw matericle weight feeodcorz
kiln feed we gbt feeders, coal flow mete: cement
mill weight feederc should be done r°~u1url with

r czlibration test of kiiln feed weight

a3
)
-+
)
H
H-
=
L]

3

feeders and coal flow meters with metericl rpecicl

instelationz with check-weigh bin are necercary.




4. Cal

nced speciol

be
5e

should be repaired ty menufacturc

- 11 -

ibration tests of g=s
cclitration
done periodically.

ceantral loborzctories.

Oth

in
6e

sid

7.

Suitable trype of 02

er broken

enclyzers / 0,
case mixture, Thecs testc choulid

CC etc./

Demaged anclogre instruments / with precision claces /

servicec or lecsalized

instruments and modules can be repcired

the plant instrumentation worksh:or.

e should bte installed.,

g2s analyser probe at

7iln inlet

A good inventory of spare should be kept in cement

plants to overceme the supply deley and long weiting

for
var

8.

maintenance by stores

sto

spa
iable 5

reg meanucl for such items,

sed DC motors and proc

re parts specialy for motor control systems /FLC/,

e
~ e b

¢control

C‘»'" LMl

Stock items should be brought under minimum level
which shoyld also prepare actual

This would sreetly help in inventory control end at the

same time mnke parts available for equipment meintenaonce.

9.
sup

10. Fo

plied by

r safety recsonc,

Motor Control Systems based upon PLC’s should be
2 Uninterruptible Power Supply.

second copies of control programms
“for computers, PLC’s etc. / floppy discs, co

csete recorder

tapes etc. / giiould be kept in seporate room with

appropriate ccndition i.e. tempercture , humidity ,

ele

ctromagnetic fields etc.

11« It ic advicitle to keep tue following registerc of

Yorils

Cem

a/

b/
c/
a/
o/

1r ~
ant Plants,
Instrument
regist-r.
Sieter.
Jobs to be :
Mlainteranze oo
Shift logboolk,

cttached during stoppog

done and documents by Inctrumentation Group in

ztion 2and control modification record

Q
-
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12« The set of the most us.’ull tools znd instrumente
for Z“he Inrtrumentation Viorkshop end for meintenrnce
is precented in the Att. lNo. 1.

120 To strenght the lNetionel Council for Cement and
Building lictericis it is recommanded to:
a/ Coneiderable reinforce the automatics group as
well =2c instrumentations group . Those to be
devié¢sd into the following departments:
=Ingtrumen~otion and control loops.
~ llotor Control Systems based on PLC?’s.
- Computer Control Systems /procezs control syctems/
i.e. Quality Control Systems with X-roy spectromntcor,
L-roy difractometer etc.

b/ Orsaznizs in the Cement Reaserch Institule th
followins l-toratories:

[p]

- Instrumentation end znslos control loops.

~ Control syctems based on Programmeble Controler

-~ Computer Procesc Control Systems with Process
Symulator,

¢/ Vildespr-zd thie contacts of the NCBM and CRI specialints
with the modern cement plants in Indic.

d/ To train the NCBM and CRI speccialists by:

- Wworking in the Instrumantation Group in cement
plants in India organized in tha timc the cystens
are being inctalled and started  ac well as
in the modern cement plantz abroad.

14. The next stape of realization of the project:
Productivity Improvement through llaintenance of advanced
instruments and electronic control civcults chould
concentrats onto working out a2 program for preventive

aintenconce systzm end troutle chocting procedurecce
for 'the clionen cement plants this being devided into

following groups:
- clazizcl instrumentation cnd control loops
- computer process comtrol cyctems with X-roy spectromeler
- other advanced equipment o~ud cystemo
-/ telecommunication etz./




and its implementetion in the menuel version -
- card index system - including mechanical ’
electrical etc. meintenance.

It would also be of interest to inspect any of the
computer syctem for preventive msainitenance offered Dy some
leading world firms /F.L.Smidth , Polysius / ir the
circumstences being in India,




A. Introduction.

Maintensnce is necessary for:
Extend the useful life of equipment
Anssure the optimum availibility of installed
equipment and systems.
To ensure instent operational readiness of all
equipment for emergancy us /stand-by units/.

- To ensure the safety of personnel.

The total maintenance picture since the repair times

are usually dependent upon interacting combination of
following factors which determine the maintainability of
a system: |

a/ Design / alarms, sygnelization lamps,
test points, access etc./
b/ Human factors /e.g. skills, training etc./

¢/ lieintenance environment /e.g. tools, test
equipment, maintenance boxes,
documentation, service instruction ectc./

repair time objectives by specifying a2 combination
of disign and human factors together with the maintenance
philosophy.

The time of carrying out a repair or preventive maintenance
action at control system and levels is intercct to the
Cement Plants.

Additionally for Cement Plant the following are of intercst:

- Costs of prevrintive maintenance /routine maintenance/
- Costs of repair /corrective maintenance end
‘ emergency maintenance/.
- Costs of system outage or degred service
/losa of revenue/.
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The above factors are determined by:

- The frecquence of failure.

- The time of repair

- The cost of manpower and maintenance equipment.

= The diversity quantity and cost of sparcs carried.

- Transportation of manpower and spare.

= The degrec of skill required of the maintenance
personel.

The first tvio of these / frequence of failure and time
to repair / are parameters of reliability and maintainability.

bajor subdivicions of the varions forms of meintcnance
shown figurc 1.

Maénfle—mnce
Planned maintenance - Un‘alannco( maintenance
l l \ ]
materance mainlenance
i | |
Running Shut- dlown Br “{t dlowsy Em”l‘“‘ﬂ
maintenance maintenance maintenc mainfeuance

Figure 1: ilajor subdivisions of maintenence.

Planned and preventive maintenance practiss in Ingtrumentation
Group in Indian Cement Plants sre usually aeglcect.
Taere are only corrective maintenance end emergency
maintenence - vwhich mean replacing demaged or bedly

- working instruments , transmitters ctc.

-- The dema;cd modules are only sometimes repaired in the
‘worksliop in cement plant or in the central workshop.
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It happens often that those parts ere by cerying out this
repeirs completly domaged / kanibalized /.
It is because of lack of service documentations as well as

special meintencnce equipment which anables searching

for damager and rcpairs the dasmaged modules.

It is offen the-case , when lack of spare parts leads -

to the modifications into ths short circuits in the control

systems to be inserted to enable the plant to wouri:.

These " By-passco™ may in certain circumstences course

damages.

Figure 2 indicate the balance between corrective end

preventive maintenance.

‘ Total m«'u*cmuce
Casts,

\"‘J"
Total 4‘/

Correctiye

o Manhours of
preventive maialenance

Figure 2 The balence between corrective and
preventive maintenance.

The increscment of preventive meintenance costs leads

to decreasement of corrective maintenance , olthough the

totel nerintenance cogts increase when the preventive

mgintenence costs are being increasced to much.

Te

2

3
4.

Preventive maintenance activitie are of four types:

The regular care which involves «cleaning , checking,
oiling, adjusting etc.

The preveantive replacement end applices to the increcacing
failure ratec situation associated with wear out.
Identification of dormant faults.

Identification of degradetion failures.
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Regular megsurements , aimed at identifying parameters
which are drifting towards the limit of acceptable
performance , could result in preventive replacement of
the affending component before e failure occurred.

B. The bffect of lMaintenence Philosophy on Down Time.

Maintenance pnilosophy is consideration of the factors:

- Maintenence procedure.

- Tools and test equipment.

Personnel selection , training end motivation.
Maintenance instructions , manuals.

Spare provisioning.

Logistics.

Effective error-free meointenance carried out in minimum

time is best achieved if a logical and formal procedure
is followed on each occesion.

This procedure must consist of the following main parts:

- Making and interpreting tests.

Jsolating the cause of a fault.
Adjusting to ensure optimﬁm performance.
Part replacement.

The level of fault identyfication determines the extent of
the diagnosis and in electronic instruments and circuits
a number of procedures are used:

a/ Stimuli- responce, vhere the responce to changes
of one or more parameters is observed.

b/ Parameter checks.

¢/ Signel injuction.

d/ Punctionell isolation.
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Heving isolated the fault a number of repair methods
present themselves: '

- Direct replecement from store.
- Cannibalize from non-essentiel parts.
- Self-repair , i.e. failed unit adaptse.

Depending upon the circumstances end location of a unit

or a system , a corrective repair may be carried out
immediately that a fault is signalled, or, on the other hand
repairs may only be carried out at regular intervals

/ stand-by unit /.

2. Tools_and Test Equipment.

The following are a few of the main requirements of’
test gear:
- Simplicity -~easy to use.
- Stendarizstion - the minimum number of types recuce
the training.

Reliability - a test equipment failure can result in
a system failure.

Maintainability - easy to repair.

Repiaceability - easy to change a partse.

-—— --———m--—-——---—-—-—

. Four manpower considerations influence the maintainability
of equipment: '

- Training siven.

- Skill level employed.
- Liotivation.

-~ Quantity of personel.
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4. llgintensnce Instructions.

The most vital repair tool available to the engineers

and technicians is the maintenance manual.

It must be accurzte arl complete for each type of instruments
or systems.

The main use of the manual is an aid to diagnostic for which
it should out line a logical sequence of tests necessary

to identify , by a process of elimination , the causes of

a melfunction. ulierever possible . procedures should be.
self-checking.

This types of cervice instruction are not available usually
in cement plants.

finding by prov1d1nb a loglcal illustration of the checking
sequence.

Illustration of booth correct and incorrect conditions
speed the process of fault cause recognition.

Other features of the menual should be an out-line of

alignment and azdjustment procedures.

This types of service instructions are available at
manufecturers services but often not supplid with instrumentatioms
and systems to the Cement Plants.

In the cese , when it is possible to repair the
instrument in the Instrumentation workshop in Cement Plant
the instructions may be delivered by scrvices.

B o o o e s o 2 o G @ B

The amount of spares to be provided , whicn is related to
the risk of a stock out , requires the stetistical distributio
of the failurec to be known.

The followin:; main considerations applying to spare
provisioning.
- Foilore rate - determine quontity required.
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Protability of stock out - fixes level of spares
in instrumentation store.

Cost of spares.

Repeziring spares.
- Stendsrization.
Ava*%ility.

- Localization of spares:

* central depot
. small locel /instrumentation/ depot.

Logistics is concerned with the time and affort involved
in transporting menpower , equipment and spare to their
place of epplication in ovder to carry out mzintenonce
actions.
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4. SHREE CEMENT LIMITED
BANGUR NAGAR - BEAWAR (RAJASTHAN)

Shree Cement Limited located at Bangur Nagar -
Beawar, Rajasthan was commissioned in April 1985 and
produce clinker by dry process using the precalciner
system of P L Smidth Denmark. The plant is single line
of one kiln designed to produce 600,000 m tpy. The
utilisation factor of plant from January to October 1986
more than 120%, Programmable Coatrollers, alarm
annunciation Systems, weigh feeders, field instruments
and monitoring Systems have been supplied by F L Smidth,
Larsan & Toubro, ASEA Limited and A B Controls etc,
The informations gathered during the visit is attached.

The plant has used appropriate instruments on
the basis of actual requirement and not used Complicated
System in the plant except few analog control loops in
Raw Mill, kiln and Cement Mill Sections. For sequencial
control, interlocking and fault monitoring system tﬁe
plant has installed Programmable Logic Controllers at

Stacker, reclaimer, raw mill, kiln and cement mill section

for plant equipment. . However, the Packing Section has
less instrumentation and control equipment. Sequenciél'
Control of drives is done by relay logic system.

All D C drives and weigh feeder panels of the
plant have been grouped up and kept in completely air
conditioned rooms along with Programmable Controllers,
since they found it convenient to analyse any faults
wvhenever the panels behave erratically.
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OBSERVATIONS AND PROBLEMS:

Reclaimer and stacker Programmable Controller's
Rooms are not air conditiored. Increase in
temperature and dust concentration inside the
Panel can cause malfunctions or internal failures
of PC Components.,

Level measurement system at raw materials

Hoppers are not installed.

Mechanical vibrations in Raw Mill and Cement Mill
Local Control Room and Motor Control Centres are
too high, which may cause mal functioning in
future,

O2 gas analyzer in the Kiln inlet is not working
properly because of problem with gas sampling
device,

Lack of standarization of the Control philosophy
differences, three types of PLC's & welgh
feeders are used in plant, These poses & big
problem of inventory of spare parts,

Analog Control loop for differencial pressure
of the Roller Mill contro.led by total Raw Mill
feed is not working satisfactorily because

of the transportation delay. .

Lack of coal solid flow meter or equivalent
equipment for measuring coal feeding to the
kiln,

Lack of important spare modules for Programmable
Coptrolers i.e. Central Processor and Memory

etc.
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Lack of continous sampling devices in following
Sections :

- raw materials before prenomeogenisation
piles. :
- raw meal after -oller mill.

- Cement from the Mill,

Lack of Laboratory Automa:ion System with X-Ray
Spectrometer for quality conatrol.

The plant has well equipped Instrumentation
Workshop with tools and maintenance equipment.

Gocd maintenance of instrumentation and controling

devices are being carried out,

Kiln down-time by reason of instrumentation and
control equipment failures amounts to approxi-
mately 0.6% yearly hours for 10 months from
Jan to Oct 1986, )

Packing Plant has less instrumentation and control
equipment than normally provided.

Electrical power supply i3 not continuous; 80%
power cut from Rajasthan State Electricity
Board,

Scarcity and unavailability of water.

About 80% analog control loops are usually working
in Automode position.

Common grounding is used for PLC & Electrical
Equipment,
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RECOMMENDATIONS :

Alir Conditioners should be installed in Stacker
and Reclaimer PLC Central rooms,

Continuous Sampling devices should be installed
for extracting and preparing representative
samples from the raw materials.

Automation Laboratory System should comprise'of
sample preparation equipment and on-line X-Ray
Analyser for controlling the raw meal and Kilmn
feed and also quality improvement, Q C X System
or equivalent is recommended,

A good inventory of spares should be kept to
overcome the supply delay and long waiting for

. .spare parts and modules df PLCs, Variable speed

D C drives and other equipment.,

For safety reason, second copies of control
program of Programmable Logic Contrellersshould
be kept in separate room with appropriate service
rondition i.e, temperature, humidity and
electromagnetic fields etc,

Coal feed weighing or equivalent system (preferably
loss-in-weight type) for measurinc coal feed to
precalciner and kiln should be instalied subject

to avallability of space,

Analog Control loops for differential pressure
of the roller mill is cor.trolled by total raw
materials feed and cement mill filling is
controlled by total cement mill feed, These two
analog loops should be modified to overcome
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transportation lag and the experience from
other plants shows that the folaphone signal
can be better utilised only as on over riding
control or in adaptive control mode,

P I D Controlled parameters should be adjusted
and checked within normal working condition.

Suitable type of O2 gas analyser probe at kiln |
feed side should be installed,

For detection of minimum limestone level in the
concrete crusher hopper. They can instal’

E C I L Hyderabad Make Gama-ray type level
measurement system with electronic relay &
interlocking system,

Programmable Controllers grounding and Electrical
power groumading should be separate otherwisé the
P C would be exposed electrical noises and
leakage currents that may be present in building
structure and even electrical conduits,
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TECHNICAL DETAILS :

Instrumentation and Control Circuits :

a/ Instrumentation

All standard measuring points and instrumentation
recommended by F L Smidth are working properlye.

Some of them were supplied by F L Smidth & Indian
parties which are working préperly except one or

two,

b/ Analog Control Loops

In Shree Cement Plant used rel atively low number
of analog control loops with PID conventional

controllers.

Raw Mill contains - three analog control loops,

Kiln and S6rate Clinker Cooler - twelve control
loops,

- . Cement Mill - three control loops,

- Coa{ Mill - four control 1loopse

List of analog control loops is given in Annexure I.

c/ Drives Control §ystem

For the sequence of starting, stopping, inter-
locking, time delay etc in the Shree Cement Plant
have used Programmable Logic Controllers (PLC).

Motor Control System is decentralized and
divided into the following parts 3
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PLC 1 - Stacker 80xD/0-24 V DC : 48xD/0-24 V DC
FIC 2 « Reclaimer 72xD/I-24 V DC : 56xD/0-24 V DC
PLC 3 - Raw Mill - 1281/0
PLC 4 - (C.F. Silo) - Controlled Flow of Silo
pLC 5 - Kiln' E.S.p. and G.C.Tn
(Kiln, Electrostatic Precipitator and
Gas Conditioning Tower).
PLC 6 = Clinker Grate Cooler, Coal Mill and
clinker transport
PLC 7 - Cement Mill

There have used 3 types of the PLC's:
- PLC type 2/15 from Allen & Byradley (PLC 1 &
: - - PLC 2)
- PLC type MP 160 from ASEA (PLC No., 3, 5, 6, 7

- PLC type 5 T I from Texas Instrument (PLC 4)

These PLC's have different types of the digital
inputs and outputs module such as:

- Digital inputs 24 V DC or 48 V DC~
- Digital imputs 110 Vv AC

- Digital outputs 24 V DC

- Digital relay outputs,

Fach of these PLC's have different types Programming
Devices prcgrammiﬁg language and hardware structure,

Programming Devices (terminals), which can be used
for the introductory programming, documentation

to the installing, subsequent updating and

trouble shooting are following @

- Inteiligent terminal with external cassette
tape recorder for the Allen & Bradley
rLC 2/15

- Universal Master Aid 214 = intelligent

terminal with SCR and 2 Ploppy - disc drives
320 X bytes each for ASEA PLC 2/15




- Simple packet terminal without external .
menory for 5 T I sequence (Texas Instrument)

a/ Power Supply :

Very bad power supply condition in Shrea Cement Ltd.
Forced apglication of constant Voltage Stabili-
zators to correct Voltage Fluctuation and isolating
transfomers for supply the Motor Control Systems
and other equipment Electronic back-up power

supply’ for PLC's and outputs signal (external

power supply) 1is installed there also. Uninterrupt-
ible power supply system is not used there.

e/ Grounding 3

Grounding system commonnfor all electrical equip-
ment instrumentation and PLC's control system
has 1 to 2n impedance.

2, Maintenance :

i/ Documentation

a/ Hardware documentation 3 Instrumentation group

has all documentation, supplied usually by manu-
facturer of instruments and controlling equipment.

Unfortunately, there are not available special
service manuals and technical documentation for
repair some of the transmitters, electronic
control boards and PLC's modules,

b/ Connection to be process documentation :

This documentation supplied by designers or
manufacturer ipplant is complete and good.
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¢/ Software documentatiom : Listings of motor

control programs with comments to both A & B and
ASEA's PLC's are available there in Ladder
diagrams or list form representation.

Tools, maintenance equipment & spare parts

Shree Cement Limited is well equipped with main-
tenance tools and instruments etc, which are
necessary for corrective and preventive

maintenance,

Instrumentation storage has many spare instruments,

indicators, sensors, modules etc, as well as
electronic and electric components which are
necessary for repair of damaged instruments and
modules,

However, there are not some very important spare
module for the PIC's and other complicated
control equipment,

Preventive and corrective maintenance

It was possible to see in the "Preventive main-
tenance records"” énd other Instrumentation Group
Documents, preventive as well as corrective
maintenance have been given in accordance with
maintenance philosophy.

List of kiln outage hours due to power supply,
mechanical, electrical, instrumentation etc.
problems shown in Annexure II,
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Table 1 BREAKDOWN DURING JANUARY = OCTOBER 1986
U0 ANALYSIS OF KIIN

Month  Goriires FEOBlems Boocal D e e seroare,
(h) (h) (h) (h) tor¥h§tc(h)
1.86 298 13,50 0,66 16, 16 50,68 379 744
" 2,86 24,33 72,42 6,50 3,33 20,08 126,66 672
3.86 0,83  33.0 3.3 5,08 210,18 252,92 744
4,86 . 11,17 28,08 17,92 5,25 57,88 113,30 720
5,86 6,75 40,50 8,75 10,58 83,75 150,33 744
6.86 8,75 31,92 15,42 1,92 24,82 82,83 720
7,86 4,92 39,42 5,50 0,33 122,83-173,0 744
8.86 11,83 - 9,66 0.50 21,76 43,73 744
9.86 5,42 4.50 8.00 2,08 378,58 398,58 720
10.86 19,48 63,33 10,08 1,42 67,69 162 744
Total 391,48 326,67 86,32 46,65 1631,25 1882,37 7296

Kiln rur factor = 74,2%
Power<t Supply problem - 20,8% total stoppage

Mechsnicyl Froblems - 17,4% " "
Electrical " - 4,5%

Instrumentation " - 2,5% " "
Other (refractory etc)"- 54,8% " "




2. NARMADA CEMENT OO0 LTD
JAFRABAD (GUJARAT)

Clinkerisation Unit of Namnada Cement Co Ltd is
located at Jafrabad Guj araty at dlstance of 160 km from
Bhavnagars The plant is single line dry process kiln with
Fuller Flash Calcin<r designed to produce 5000 TPD Clinker,
X-Ray Analysers, welgh Feeders, alamm annunciation systems ha
field instruments and monitoring systems have been supplied
by Fuller Co UsSA,l Diano Corporation,Merrick,' Schenck,' Siemens
AG,; Taylor, Leeds & Northup and Teledyne etc., The infomastions
gathered during the visit is shown in attachment,

The plant has A/c Centrizlised Control room for
Raw Mill, Blending & homogenising,' Coal mill and kiln sections.
For sequencial control, interlocking and fault monitoring
system, the plant has used siemens Control Systems.

The plant has installed on-line and off=-line
X=-Ray Mnalysers near homogenisation silo and in Chemical
Laboratory respectively,

All D C drives control panels and MCC panels
(M~Systems sieamens) of plant have been grouped up and kept
in one room, since they found it convenient to analyse any
faults. whenever the panels behave erractically,

Common grounding system is used for X=-Ray Computers
and other Electrical equipment of plant,
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OBSERVATIONS & PROBLEMS 1

Almost all Level meagsurement instruments do not
wo XK.

Though the raw materials weigh feeders ( 2 x lLimestone,
2 x clay and ix corrective material) are not
calibrated, perfomance £3 stable,

Vibration measuring equipments for roller raw mill
and coal mill are damaged.

Kiln feed solid flow r_neter:s are not calibrated.

Coal feed solid flow meter to mill and precalciner
are also not calibrated

O2 gas ahalyzer is not calibrateds

C CT Vvdesnot function properly,

Central Control Room and Motor Control Centre is
located near production line, Dust can cause
malfunction or fallure of elactro-mechanical instru-
ments like recorders, teletypes , pressive
transultters etec,

On-line X-Ray analyzer with computer is located under
homoyenization silo in a special room, Around this
place 1s a lot of raw meal dust, which can cause
malfunction or fallure of equipment

On-Line X-Ray analyzer is defective i,es X=Ray tube
1s damageds It was in operation only for 863
working hours,
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On-l;i.ne process computer for raw materi al proportioning
is connected to the process(weigh feeders and set
point station) and it has not yet been commissioneds

Automatic, continuous sanpling device for extracting
Sanple of raw meal deesnot work. -

OFF-line X-ray analyzer is danaged (flop y-disc
controller asnd safety circuits of X-Ray tube) in
February 1986. X~Ray tube was under operation
only 1710 hours from 1983.é

Sanple preparation eguipment for off-line X~-Ray
analyser are out of orders

Off-line X-ray analyser is switched-off very often
(every day)e This can be the cause for the too
early damage cf X-Ray tube and inaccuracy of resultse.

X-Ray analyses and conducted directly after Switching-
on the equipment without walting for the working
paraneters to stabilize.

Preventive maintenance of instrumentation; automation
equipment, computers and X-Ray spectrometers is
neglecteds

Actuzl Spare parts List of sutomation egquipment
is not available (n the plante.

Wsiting time for imported replacement parts is very
long, it ranges from 6 months to 2 years. This
requi res good planing for procureme:t in advance,

Servicing by foreign manufacturers is not satisfactorir
and also waiting time for this services is long.

Lack of many important spare instrumentation equipment
and spare modules,
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Recommendation gnd suggestion

Level measurement instruments should be repalred

or replaced by newe Purchase of new types of these
equipment made in India has been recommended and details
given to plant authoritiess

Vibration measuring equipment for roller mills gnd fans
should be installed, This type of equipment from

Carl schenck W. Gemmany wo rks well in other
cement plants.,

Calibration tests of weigh feeders and solid flow meters
with material should be conducted periodically, Recommende
material libration period is 1 to 6 months depending

upon the stability of these equipment, For this calibratio:
test it is necessary to calibrate weigh bridge (raw
material) or weigh bin,

Purchase of standard calibration gas for calibration
of 02 gas analyzer is recommended, This czlibration
should be done every few weekse.

In central Contrml Room should be kept f)ressurised

which is done by working ventilation and air conditioner
units, Alr fillers in these units should be frequently
cleaneds

On-line Raw Materlials proportioning system with
on-lLine spectrometer for quality improvement and
reducing energy costs should be commissioned at the
earliesty

Steps to be taken for this are followings

a) On-line X-Ray analyzer Sysuem
~ Check earth ground system. (Plant)

- Check power supply system f©or On-iine (Plant)
X=-Ray analyser and PDF8M Computer

Check alr conditioners

(Flant)
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- Check volume system (Plant)

- Maintenance of Water closed circulatory system (Plant)
wi th heat exchanger. 15 litres of distilled water
is required.

= Maintengnce of Continuous sgnpling device
to and from XBG Sanple preparation apparatus (Plant)

- Maintenance of ASR 33 teletype (Plant)
= Maintenance of PDP 8 M Computer & Standard

~ Hardware tests of computer and peripherial
equipment (Plant or Service).

~ Repalr of X-ray analyzer (Diano or Fuller)

- PRestart of on-Line Y-Ray analyzer System

(Service)
b) Process Computer PDP 11/34 a2nd PMP System,
-~ Check grounding (Flamt)
~ Check power supply (Plant)

- Connection computer process interface to the process
4 analog inputs - rawmill weigh feeders
4 analog outputs « set point Stations (Plant)
- M‘aintenance of PDP 11/34 peripherial equipment
L A 36 Decwriter
V T 100 Descope (Plant)
- Mgaintenance of FDP 11/34 computer
{Service + Plant)
~ Hardware tests of PDP 11/34 configuration
(Service + Plant)

CFU, memory, clock, peripherials, disc, input/
output system.

=~ Check teletransnission line between
PDP 8 M ard PDP 11/34 computers (Plant + service)

- Iloading the RMP System programs and starting=-up
the System, (Service)

Caution: 1., It is necessary to checdk if RMP system is universal
and can be operated only with two components,

2. On-line X~-Ray analyzer should be operated
non-stop and the helium atmcsphere should
be malntained in the head at all times, even
during plant shut-downj
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OFF-line X-Ray Analyzer

7.

For normal operation of Off-line X-ray spectrometer and

automation laboratory system following jobs should be

done:

- Sample preparation equipment like fine grinding
mills and hydraulic press should be repaired or
purchase new ones.

- The best are from Herzog Company, W.Germany

HSM 100-fine grinding mill and

HTP 40-press
advise to use one vibration fine grinding mill only
for one matericl.

- New sets of calibration samples for Limestone, Clay,
Raw meal and clinker should be done. Chemical compo-
sition of these samples should be determinated by
two ;ndependent chemical laboratories.

- X-ray spectrometer should be reraired by manufacture
service

- New calibra2tion of X-ray analyzer should be performed.

- X-ray specialists from Cement Plant should be trained
on X-ray spectrometer technique.

Caution: )

X-ray spectrometer should be switch-on continuously

and operated non-stop by laboratory.
8. For extracting representative sample of raw meal and

kiln feed for off-line X-ray analyzer installation of
special sampling devices is recommended,

The best point for this is between screw conveyor and

alr slide in raw meal and kiln feed transportation system.
Screw sampler from Polysius Company, West Germany can Le
installed in this place.
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Cff-line X-ray spectrometer can be connected to
process computer via teletransmission line and used
like an on-line x-ray analyzer in the raw material
proportioning system. For this make necessary small
modifications in hardware and software of the off-line
X-ray microcomputer and install teletransmission line
between off-line microcomputer and PDP 11/34 process

comruter.

Two-colour ratio pyrometer should be installed at
kiln hood for measurement of material temperature

in burning zone with water and air cooling system.
It will help in monitoring and better control of
burning zone of kiln. It is recommended to procure
Land pyrometer (L&T) or Siemens A G (Siemens India).

Inventory of instrumentation and automation spare parts
should be done and stock items would be brought under

minimum level for maintenance.

Preventive maintenance program for instrumentation
and computers and X-ray spectrometer should be elabo-

rated,



- 38 ~

NARMADA CEMENT CO LTD
JAFRABAD

TECHNICAL DETAILS

RAW MILL PREPORTIONING SYSTEM WITH X-RAY
ANALYZER AND ON-LINE COMPUTER

The system performs continuous automatic control
‘of the proportioning of the 4 raw materials to
raw mill,

A continuous sampler equipment extracts raw meal
at the entrance to tha homogenisation silco. The
extracted materizl is transported by sample
transport system to the XE sample presenter
apparatous. Sample feed rate is about 130 cm3/hin.
in every 15 min. x-ray analyzes the sample and
sends to x-ray computer,

The X-ray computer calculated via calibration curve
the following oxides 3

sio K.,O

Al_O. Pe20 3; 2

2 A3 Ca0; SO

3)
This results are transmitted by teletransmission
line with 1200b dsspeed to process computers The
computer compares the actual chemical composition
of the produced raw meal with wanted chemical
composition of :he kiln feed defined by possible
target values like a;

LSF ; HM ; SM & AM in Kiln Feed

c.s ;C Si c

3 A; C,AF; Fe,O

3h ) C AF; 203 and MgO in Clinke

2

In the some time process computer need following

input values :



« Bin Oxide composition
-~ Blender Oxide composition
- Analog value from weigh feeders

These two first composition should be obtained
through analyse of bin and blender materials on

off-line analyser.

The set-point positioning of the weigh-feeders
is made on-line by the computer.

The results from the calcvlation of raw material

proportioning are printed out on a Decwriter.

Figure 1 show general view of RMP system

Figure 2 show on-line x-ray analyser cenfiguration.

Configuration of en-line x-ray analyser 1is

following

- DTM 1088 X-ray Emission Gauge continuous X-ray
analyser from Diano Corp. USA.

- H.T. Generator

- PDP 8M ;mall computer

- ASR 33 Teletype

- Helium system

- Water heat exchanger

- Power supply - NEEL Voltage stabilizer 8 KVA
and .E, voltage stabilizer 7,5 KVA,,

Configuration of process computer is following :

- PDP 11/34 computer (DEC) with 128 K Byte RAM
MOS memory
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Back-up battery for MOS memory
Two 5.0 MB removable disc (type RLOI)
Real-time clock

LA 36 Decwriter

VT 100 Decsccpe

Process interface :
16 Analog inputs
4 Analog outputs

Power supply - NEEL Voltage - stabilizer 8 KVA

OFF-LINE X-RAY ANALYZER

The X-ray spectrometer determine. the relative
amount of 8 elements simultaneously. The
intensities are transferred to a micro-
computer and calculated concentrations are
printed out on the X-ray console.

Technical data of Diano Automatic X-ray system
type XRD-8500
8 Channels : SiOz ) A1203; Fe203; Cal ) Mgo;
K ; Na ; SO3
Microprocessor control
Microcomputer with two flopry-disc
Sample presentation system - pneumatic
X-ray tube with Cr anode (50KV; 40mA)
Flow detectors (gas A Mn)
€

Vaccum in analyzing chamber 200 x 10" mm H,0
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EARTH GROUND

Grounding impedance is common for all electrical
equipment raw material proportioning system and
X-ray analyzers and has 0,3 to 0,4 ohm,

MAINTENANCE OF INSTRUMENTATION AND COMPUTER
SYSTEMS WITH X~-RAY SPECTROMETERS

Documentaticon :

Instrumentation group has all technical docu-
mentation supplied by manufacturers of instru-
mentaticn, control equipment, computers and

X-ray spectrometers,

Tools, maintenance equipment and spare parts

Instrumentation group is well equipped with the
tools, instruments and measuring equipment ete
which are necessary for corrective and preventive
maintenance,

Unfortunately, some of these instruments are very

explodared and there are not a lot of important
spare parts. There -1 not available actual
instrumentation spare part list,

Corrective and preventive maintenance

Preventive maintenance in Narmada Cement Plant
is poor. There are not preventive maintenance
program, and only corrective maintenance and
repair it's done,
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NARMADA CEMLCNT CO, LTD
JAFRA BAD GUJRAT

Names cof the persons particirated ir ciscussions:

Is From Namada Cement Co. Ltd. Jafrabad.

1) sh s.P. Kair

“2) Sh V.K. Budhwar
3) Sh V.M. Nene Manager (Production)
4) Sh H,S., Fatel - Dy anajer (Works)
5) Sh P. Modi - Dy Manager (E&I)

6) Sh S.V. Vikhe

General Manager (Works)

Manager (Engineering)

Instrument Enginecer.

113} From MCE
1) sh S. Chaterjee

2) Sh Rajendra Singh.

II1I From UNIDC

Mr. J. Konieczny - Expert in Maintenance of
Advanced Instruments and

- Electronic Control circuits.
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Programme of activities during wvisiting:

Appointment with General Manager, Production Manager,
Dy Mgr Electrical & Instrumentation and Instrumentation

*Engineer,

Acquainted with production line, machinery, power supply
system and Motor control center,

Acquainted with instrumentation, analcg control loops,
raw material proportioning on-line system, off-line
X~-ray spectrometer and organisation of Instrumentation
Group.

Technical discussion with Instrumentation Engineer
regarding the details of maintenance of instrumentation
and control equipment as well as X-ray spectromet=ers,
computers and peripherial equipment.

Lecture on the subject of X-ray spectrometry, quality
control syste.as and maintenance of this equipment.,

Pinal discussion with officials Narmada Cement Ltd
basic on observation during visiting the plant. Sugges-
tions and recommendations conserning with maintenance
and purchase new equipment, instruments and starting-up
on-line Raw Mix proportioning system and utilization

of off-line X-Ray spectrometer.
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3, ACC - GAGAL CEMENT WORKS
BARMANA (HIMACHAL PRADESH)

ACC - Gagal Cement Works is situated at about
18 km of Bilaspur Distt (Himzchal Pradesh). The plart
is single line of one dry process kiln with MFC calciner
designed to produce 5,6 lakh tonnes per year cement,
Programmable controllers, alarm annantiitienh Systems,
weigh feeders, field conventional instruments monitoring
eguipment and uninterruptible power supply systems have
been supplied by Debikay Electrcnics (Allen-Bradlesy),
Siemens, ECIL, Jonson & Nichalson (Karl Schenck),
Instrumentation Ltd., Larson & Toubro, Toshniwal and
NELCO, The important information gathered during the
visit shown in attachment,

The plant has A/C Centralized Control room for
raw mill, blending and storage, coal mill, kiln,
clinker transport and cement mill etc, All programmable
controllers, DC drives and uninterruptible power supply
system panels of the plant have been grouped up and
kept in centralised panel room, I1/0 rack of programmeble
controller and weigh feeders panels also have been
grouped up and kept in different A/C rooms near to the
different sections, since they found it convenient to analyse
and rectify any faults whenever the panels behave erratically.,

Fer crusher, SIMATIC-C; has been used for sequencial
starting and stopping and SIMATIC-MS3 system for fault
monitoring, For other sections of the plant Allen-Bradley
Programmable Controller- 1774 System has been used,
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Instmentation at raw mills and cement mills is
very poor and plant does not have any control loops. The
kiln section comprising preheater, precalcinator (MFC), kiln,
grate cooler and ccal mill has been instrumented along with
analogue control loops using PI Controllers.

7 OBSERVATIONS
1, Many instruments in Central Ccntrol Rocm do
not work.
2. Lack of proper instrumentation. Many mocificaticns

of analog contreol loop, ccntrol system and instru-
mentation equipment have been carried out. While

wiring many loose ends are left unconnected.

3. Nucl ear weigh feeders do not work satisfactorily.

4, New schenck weigh feeders for kiln feed and
coal feed have not got provision for calibration
test with material (check-weigh bin connected
with weigh feeder for calibration test;.

5. Kiln feed weigh feeder dosing valves of electrical
actuators do not work properly.

6. TV camera of buming zone d¢ not work.

7. vLack of two colour pyrometer at burninc zcne.

8. Lack of analog control loops at the Raw Mills.

9. Raw mills anc¢ cement mills are controlled by

mill operator only by local switches.
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11.

1.

2.

4.
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Uninterruptible power supply for PC Motor
Control System is not working properly.

PLC motor control system for the Cement Mills
and Packing Plant has not yet been commissioned.

RECOMMENDATIONS AND REMARKS

Nuclear weigh feeders should be replaced by
conventional normal type.

Electrical actuators of kiln feed W.F. should be
replaced by either hydraulic or pneumatic
linear type one.

TV :camera to kiln burning zone can be put into
operation after carrying out suitable modifica-
tions in brick lining in kiln hood and camera
system should be repaired.

Two colour ratio pyrometer to measuring kiln
burning 2one temperature should be installed

Analog control loop for total raw mill feed
controlled by bucket elevator lcad with correc-
tion from acoustic level, is provided but not
installed and should be done at the earliest,

Uninterruptible power supply for PC motor control
system should be repaired and put on normmal
operation. Though presently voltage stabilizer

is there, the same is not able to control when
the voltage fluctuates beyond + 10% which normally
is the case in this plant.
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7e Preventive maintenance schedule for instni-

mgntation and control system should be elaborate
and implenented properly.
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ACC GAGAL CEMENT WORKS

BARMANA (HP)

TECHNICAL DETAILS 3

A MOTOR CONTROL SYSTEM

Centralised motor control system has 4 programmable
Controllers from Allen & Bradley (type 1774-RF3) and divided
in following parts :

PC "A"™ Raw Mills

pc "B" Homogenization Silos, Kiln feed
and kiln

pcC "C" Coal mill and clinker cooler

PC "D" Cement mill aﬁd packing plant

These PC's are installea in Central Contrecl Room.

PC"A" has B k bytes core memory and 7 remote
rack 1/0 scanner modules connected to CPU by
teletranamission line,

PC"B" has also 8 k bytes core memory and 7
I/0 racks modules,

PC"C" is equipped with 4 k bytes core memory
and 3 I/0 rack scanners

PC"D" for cement mills and packing department
Motor Control panels are not connected to the procerss,

These PC are equipped with different type inputs
and outputs like :

- AC 120 V 8 inputs
- DC 24 V 8 inputs
- AC 120 V 8 outputs

AC 120 V outputs are supplied by remote power
supply 2A, 120 Vv,
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Programme devices which can be used to the
introductor} programming, documentation, maintenances,
trouble shooting and updating establish intelligent
industrial terminal with CRT Screen and Keybord, For
reloading control programmes, used digital tape
recorder. Unfortunately, there is no printer to

print : out programmes to obtain updated documentation,

B POWER SUPPLY AND GROUNDING OF
PLC'S SYSTEM 3

Pouver supply condition in Gagal Cement uorks
forced application uninterruptible power supply and
stand bx constant voltage stabilizer alongquith
insolating transformer, Unfortunately uninterruptible
pouer supply from NELCO - Indiadoesnot work
properly and is used like stand by,

Electronic constant voltage stabilator
Qccept input ‘'voltage variation + 10%.because of output
voltage fluctuations when voltage variestion more then
10% and trip PLC's system,

Grounding system common for all electrical

and control equipment,

——

EQUIPMENT

C MAINTENANCE OF INSTRUMENTATION AND CONTROL

1. Documentation

Instrumentation group has only standard
technical documentation supply by producers of these
equipment and designers of instrumentation and

control systsms, additionally a lot of modification
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and change in control system and instrumentation
force exescution for neuw sets of technical

documentation,

2. Maintenance tools and spare parts ¢

Instrumentation Laboratory is well equipoed
with maintenance tools, measuring equipment etc.
which are necessary to repair and preventive main-
tenance. There are also many spare instruments,

transmitters stc.

However, there are not some very important
.spare modules i.e. CPY modules for PLC and others

more complicated modules.

3. Maintsnance ¢

In Gagal Cement Works, plant has done only
corrective maintenance. There are not preventive

maintenance schedule and this type of maintenance

is neglect.




ACC -~ Gagal Cement Works

ANALYSIS OF KILN BREAKDOWN DURING JANUARY - NOVEMBER 1986

«

Table 2

Month Mechanical Electrical Instrumentation Other " Total

Number Hours Number Hours Number Hours Number Hours Number Hours
1 86 6 49,92 6 16.50 9 3.83 8 161.67 29 231.92
I1 985§ 8 37.08 5 4,25 6 6,08 8 122,59 27 170.0
III 86 7 20,75 10 23.66 12 7.00 7 5.42 36 56,83
IV 86 7 21.25 3 ‘2.33 2 3.25 5 166,33 17 193.16
v 86 5 16,08 5 5.75 2 1.00 8 145,78 z0 168,58
VI 86 8 48,25 7 9.33 3 2,92 5 51.25 23 111,75
VII 86 7 61,92 6 6.00 2 2,60 4 362,56 19 433,08
VIII 86 2 14,75 9 14,16 5 13.16 15 189,93 31 232,0
IX 86 - - 4 13.50 4 5.00 10 63,00 18 81.50
X 8¢ 3 24,08 5 3.25 8 9,42 9 173.41 25 210.16
XI 8¢ 7 56.25 6 4,75 6 4.08 9 62.42 28 127.50
Total 60 350,33 66 103,48 59 58,34 89 1504,33 274 2016,48
Kiln stoppage by reasons $
1. Machanical 17.37%
2. Electrical © 5,13%
3. Instrumentation 2.89% L'A
a, Other (refractory 'f

compressors water) 74,60% or 0.79% yearly hours

Kiln run factor 72.58%
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Name of the persons participated in discussions 3

I From ACC - Gagal Cement Works
1. Sh S B Agrawal General Manager
2. ShMmS Gilotra Dy General Manager
3. Sh Prem Sagar Master Burner
4, Sh S K Anandan Asstt Instrument Engineer
5. Sh B K Basu fsstt Instrument Engineer
I1 From NCB

1. €h Rajendra Singh
2. Sh A. V. 5. Rao

111 From UNIDO
Mr J.Koriseczny Expert in Maintenance of

Advanced Instruments and

Electronic Contrel Circuits.
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List of the most usefull tools and instrmments for the

Instrumentation voxlsiiop.

I. Sets of electrical /electro-mechanical/ tools,
2, Set of spnnnérs. |

3. Adjustable sponners.

4; Tongs, pens, etec.

5. Analog multimecters.

6. Digital mnltimeters.

7, Double channcls oscyloscop min. I6 Lz /1l ®roe6/
8, Field calibrators /U-éﬁum , ¢-18v /

9, Digital thermometer

I0. High temperature'indicator.

II. Vibration measvring instrument.

I2, Hand Tachometer with contret edeptex /TH—QOII/
13, Automatic Voltage stabilisertor  0=0DC0 Ve

14, Regulated LG Power unppl, / (-BA b—GUV /
I5, DC Power cuppl; &%, IV, -IUV, 94v; -4V,
I6. Autotransiormator °'VA.

I7, Adjustable linsictous,

13, Hizromatoar.

I9. Looic Erobis.

20, voldzvri. Twon:,

. . / ' Sy, . /
o woldlosiag povicrs 0 L g vt LR .

o
e |

22, vecd welrht presunre gones teoster.
o3, Procise resictors / 1, -e FL TU-00 ox ot/

04, Thoermocotple test ot.
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25. NHesistance thermometsr tout set.
26, Pt-ICC simulotor,

274 Digital celibrotor.

28. Portable gas analoser, U, u’ .
29. Yrequency gencrotor “Cihs, ’
30. Universal lrequency Comter,

31, cpecial maintenance ond sorvice ecgunipment for compnters ,

peripherial equipment , FPics , XL-ray spnctrometer etc.




- S8 -

ALLEX - 2

Work Programme of Lir JAN KONIECZIN
DP/IND/84/020/II-28 - Expert in Productivity Improvement
Through liaintenance of Advanced Instruments and Electironic
Control Circuits. as part of NCBL Team on Prodctivity

Enhancement and Modernisation Progromme.

FIRST MIUSION OF TWO MONTHS DURATICIL.

DATE ACTIVITY
22-23 October 1986 ULKDP liission formalities
24 Qctober 1986 Briefing by ULDP Project Director

and Chairman and Director
General IICB

24 October 1986 pDiscussion with CRI virector

24 Qct. to I4 llov. I986 Visit to LCB-B. Technical discussions
with IiCB officials on PEP activities
undertaken. Acouaintance with Process
Control Instrumentation and Automa-
tion and lMaintenance aspect of
Indian Cement Industry.

Talks on liaintenance of advanced
instrunents and electronic control
circuits and the state of art
technology in plant control and
monitoring.

I5 liove to IS liov. I986 Visit to SHREE CEMEHTS LTH = 3EBAVAR
- s - Stady of maintenance and tronble -
shooting of advanced instrmmentation-
and motor control system nsing
programmable logie. controlers ags
well as other -electronic control
instruments, Interaction with
vlant officials repgarding maintenonce
problems of advanced instruments and
instalation of quality control
system with X-ray spectrometer,
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UATE ACTIVITY
s I9 Nov. to I Dec., I986 Formnlation of observations and
recommendations based on the
. visit to SHREE Cements Ltd and
. preparation of report at
- "NCB-Ballabgarth.
Technical discussions with HCB
specialists,
2 Dec. tou 5 bec, 1986 Visit to HARIIADA CELENT CO LTD

JAFRABAD -GUJARAT.

Interaction with plant officials

to identify the major problems
ol maintenance and trouble shooting
of advanced instrumentation , {-ray
analyzer /off-line/, Raw Material
Proportioning system with on-line
X-ray analizer and process computer
and other electronic control
instruments,

6 Dec. to 8 pec. IZ86 Interaction with HUB cocunter nerts.
* Finalisation of the PEP team’s
report bassd on the visit to
IIARLADA Cement Co Ltd.

9 Dec. to I3 Dec. 1936 Visit to ACC GAGAL CHLEBNT wCRES --
BARIIAIA.,
Stady of maintenance and trouble
shooting of advanced instrumentation
and motor control s;stem using
programmable logic controlers ond
' interaction with plant officials
regdrding maintenance problems of
electronic instruments and systenms,

I4 Dec, to IS vec. I986 Formulation of observations and
recommendations based on the visit
and preparation of repoxt at 1lC3H.

I6 Dec. 1986 Tntercction with 1ICB counterparts
and discnussions on the outcome
of the mission.
Finalisation of the mission, -

.I6 .Dec., 1986 _ Debriefing with Project Dirsctor
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