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INTRODUCTION OF COMPUTERISED MANAGED MAINTENANCE
SYSTEM IN DEVELOPING COUNTRY (CASF STUDY OF INDIA)

1.0 INTRODMCTION

ogver the past 3 dacades of Steel Plant Operation, Kourkela
Steel Plant (RSP) under Steel Authority of India Limited
(SAIL) has evclved a systematic abproach towards the main-
tenance of Steel Plant equipment and facilities, It has
been a long journey from the time when German techbisal pe-
rsonnel werie available to guide and help in designing the
suitable syalem and methods to the present decade whin REP
enginesrz M~ on their own to develop the most advanced cz-
neept - Cowmpater Managed Maintenansce System, Boorzels St-
el Plant as practised now ia nol only a well dosomenterd
and s ctear cut precedure oriented system but alss 3 time
tested one. In fact when a UNIDO team came here con a farst
finding mission for a possible transfer of knowhou »f Com-
puter based system, it found Rourkela to be the kest amsng
JAIL Plants as regard maintenance system. Conseguently
Rourkela could win the coveted UNDP/UNIDO financial assis%-

ance amounting to US § million for Computerisatinn cf
maintenance system. This paper studies in depth the pre-
rent systvtn as practised by Rourkela and suggest further

improvement through computerisation.

1IRPUTS OF THE FPROJECT,

There i3 a UHDP assistance of US § 1.06 million subject t-
the confirmation cf Govt. cf India input through SAIL cf
Rs. 90,00,000/- in kind,

The details of UNDP/UNIAO inputs includes the following:

~ Providing International experts
= Providing havdware (imported components)

- Study tour & training abroad.

I &




-2-

The dctails of Govt. of India inputs include the following:

- Providing National wmanpower for development of
Compul er Managed Maintenance System.
- Tiaining & study tour within India.

- Office & Transport facilities.
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B ‘OVBRVIEH OF THE PRINCIPLES OF MAINTENANCE (N
M
IOURKBLA STEEL PLANT, STEEL AUTHORITY OF INDIA LIMITED

1.0 ORGANISATION
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Th‘ primary function of the maintenance organisation is to
saintain costly plant equipment and facilities. To carry
out this function, expertise in various fields are required

These are broadly classified as follows:-

- Maintenance services attached ts the prsduction
centre.
- Utility services like water, steam, oxygen & pos-

wer etc.
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hcp services like Tsptive repelir shep.

- Field service wnich prsvides adéitiona. manpewer

- Facilities like earthmoving equipment, cranes,
Dumpers, Trucrs etc.

- Staff services like material plarnin:, m&intenznce

planning, cé=sizn etc.

Furtner maintenance crganisazion is a2alsc devide3d intc tec-

nical disciplines likes Mecnanicai, Electrical, xepair Shog,
Pcwer generaticn and Cesign and Project under Iunztisnai
head, 7

CENTRALISED D AINTENANCZ UNDER FUNCTICNAL H#EZD.

Wnile the centralised maintenance concept 1
REF, the departments have suificient flexibilic
doe to carry cut their day-tcday maintenance aczivitie
Certain functicne like indent centrol, shutdown nla2nning,
miintenance menitorins, failure amaivzis, shsp glinning
ire controlled from Centrai level. Since several repair
shops exist alongwith Captive foundry (voth ferr:-cs and
ACR=1erraus), the plannin: ot shep loaiing iz G ba oo
airile agency. Marorial plapning activitien are 13t iaten
by the dept., scrutinised and control by Central agency,
who incidentally control the budact also and ar~ supported
by Store and Purchase dupargmcnts. Capital Repair activit-

/ -
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jes and shutdown planning are co-ordinated by a central
agency. Fallure analysis, delay analysis, maintenance mon-
itoring is carried out by a specialised agency.

3.0 DEPARTMENTAL MAINTENANCE.

The department is headed by Supdt./Manager who is assis-
ted by a Planning cell, Repair group and Shift co-ordin-
ation group. The Planning group initiate the maintenance
planning and wmaterial planning activities. The Shift cc-
ordination group execute the job. The Repair group assist
Shift group in making sub-assemblies and assemblies ready
tc be replaced in snutdown. When extra manpcwer is needed
they regquest departments like Repair and Constructizn (RC-
M)} who meet the demands of varicus departments as well as
Capital Repair Orsanisation{ CRD) who mainly help in Za-
pital Repair activities through sub-ccntracting. The 32lan-
ningvcell takes care of material, specifically spares cniv
required fcr that dezt. Repeat parts reguired by mcre
than ore Dert. are centrally procured. Stock items zné
General Stores are procured by Stock ccntrol dept. under

. Store crganisaticn. Repair reguest are directed t:c the
Captive shzps and receive back by the department afzsr re-
pair /man.facture. Fcr emergency, material requirerment
cf small value , the degartment directly procure. T C3-
rryout these different functiorns variocus subsystems are
evolved which are briefly described below.

4.0 CATALOGUING & EQUIPMENT CLASSIFICATION

To identify the spare parts, consumables and generasl

store items by assigning a number, codification system has
been evolved in the early sixties. This is generally ca-
lled cataloguing in RSP. An eight digit number code is
tilotted for identifying the parta,

Parat Traat g the Sooe, Phe tirst Lhtee dialls oo
rhlotted by o dentral atatt group for cuch department,
For example 401 to 425 is for Blaat furnace where 4 indi-
caten Coke and Iron znone and 0l to 25 are the catalogue
geoup allotted to Blast furnace dopartment,

v I ¥ / v ‘e




[ ——— —

i MANUALS AND
GENL, LAY OUTS

& Al Hotnrmcmuou or' "MAINT. PLG. MOQULE
: f'—- — e e - ~ DEPARTWMENTS £§o™ ?M-u 12:.3:.1. 6

. ' ......
"N v
‘s 0.

° % mes | e o

. COST CENTmES ‘ COSTING
ﬂ-;— ““““““““““““ ~ §¥LANINS | - )
& ' Lo AT TR
¢ GROUP EQUIPTS. T.

%5——-—-————-————— — L T2 _J" Naoux.ei P"'°."_tl
[ &

kRl

. :T WVENTORY MODULE ] sus_ ancu-rs 1:__,

4 T332 Q N ( 13

g “‘ - ————————— -1 A

s €

S 0 | )
A "'l e PART ”"msu'a‘:—— WIA'IL PLv.MoD LE)
3 z f—— -_———— = = = -.-W gra zg o ' ‘-—g_n_-?;' 13,..2'...75.'."".-—--- —‘
L~ .



wn

[A)

ohe tourth digit indicate the different stage of

plant development

S means 1.8 MT stage etc.

NO,

troe L use

7th & Bth diaits for item No.).

last four ciaats

-5-

Stee]
eg. O is for 1 Million Ton stage uand
( 5th, 6th digits for drawing
The department is

to identify the

13341 3 of RO

A second system was developed in late sixties. Under

the

fcecllows:-

1st digit -
2ns digit

The eleven d1gz:s

MEAIUTERIICE PLARN

be usez

11 digits system the equipment clasification is as

Expenditure Asc /Steel Plant
Respcnsibility code- Mechanical,

Electrical! etc.

Depsrtmert identification

Cost Tentre within a departmen:t

Scb croup cf equipment

Machine parts

are mcre versatile and rationadlised

€ v
-

Computzer appiicaticn.

ING

for checking
rReqular

enance.

as a signsl for job planning.

? f{3ilcows a system i
and

inspection are carried out

enance s-reid.-

servicing the Plant eguipmsnts,

as preventive maint-

Inspection result in defect reports which act

Both these are ccmbined

and job creation is done which are normally carried cut

ouring weekly shutdown,

title,

allotted including loaned workers.

the shift in which it is to be done,

The job planring indicste Jo

manp-wer
After the job is

carried out, important job are entered into the History
cards which are maintained for critical equipmerts,

...’..'.'/-
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For oritcal job detail azquence of j-hs exist with Ban-
puwer requirement, special tool and .acilities requir-

emerntt . This iz & useful document fo: repetitive jobe
Fooro Janilal r-pairs seoparate procedure with Network
planTing and bar charts etc. are used.

Breakdown jaobs are attended then and there and import-
ant e..nts are recorded in the History cards. Delays

of eguipment downtime are reported daily in different

profcrma affectinc. not affecting preduction.

MATERIAL PLARNING.

The reguirement c¢f spares is planned on an annual basis.
Tne pudgez is allccated for each department. The plan-
ing <21l maintain the spare parts card for each and
gvery parts used by the departuent. The indent is ra-
ised Jgepending on the stock position,

Trne i

arnninz cell keep track cf Indents, Purchase crder
tiil cthe mz s.

e

erjals are received in the Central S:tore
iccezzance or rejection of the spares are dene both

el .re use or Suring use.depending on perfcrmance.

krern a degartmant wants to repair a sub-assembly e.3.

v
t
H
O
"
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)
W
"
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0
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worx order is placed cn planningc zarn3j
cr-zrdinazion agency {PC-S8) fcr repasir shop., hlsos wnen

it is decided to manufacture an iterm in the Captive shep,
2 wcrk order is raised. These orders are planned in cne
cr acre Captive shops. The jcb progress is followed durinc
different stages. Necessary spares are supplied by the
us«y department, The various shops are Repair Shop (Mech)
structural & Welding Shop, Mechanical Shop, Poundry (Perr-
wus & Non-ferrous). Elaborat: facility exists in these
sh~ps alongwith expertise and specjialised skill craftsmen
t~. handle skill and precision jobs. Once the jcbs are com-

pleted they are inspected & cleared. The user will collect
the material to their department.

ovcocooono/- ‘
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Mactine leoading and job scheduling are the jmportant taskh of
the aroup. When the breakdown work orders are reccived, the
atrce qiven the priority by the Chief of maintenance.

A aeparate Repair shop exists for the repair of mat.n and
olher electrical equipments.,

Biu departments have an Area work shop attached tc them alsc
Emcraency repair and machining are carried out in these shog

by (epartment themselves. Their performance is reported mor

thly to the monitering group.

IXVEXTORY, STORE & PURCHASE

The crganisation pertaining to these functions exist outside
this maintenance organisation. However to perform these fun-
c.in=z, all activities are initizted by maintenance depari-
2 aid in wmost cases maintenance is the end user cf ine
zz2rizl received at the Central Store. When an enguiry
-s2d by a user department and is cleared by scrutinising
ccrmittee and despatched te Purchase, then the Purchase
-:at enguiry calling for guotations. Then the guotaticers
zr= received by the department through Purchase Depariner-,
~z department raises the Irndent. The Central materiasl pl-
ng stz2ff cnecks the budget alioccation and send it < h

rchasse. The Purchase department place the osrder witinh th

zzrnroval -f finznce departrment. When the deliveries are ef

oG zmfter insrecticn thes:z are received in Centrel Sti:re.
T v oonzinte 2re LLcumentel z2nd zre availacle fzr the cesr,
I EETIGATION AND EVALURTION

wWnen such diverse activities are carried out by various de-
rsrtments they need systematic and periodical monitoring.

k zpecial staff group looks after this needs. Delay anaiysi
zf the departments are reported with equipment availability
and norms set by SAIL Corporate Office. Performance of all

the departments under maintenance head are reported. In sh
the group fulfills the function of maintenance monitoring,

ocuovuucoo/‘
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COMPUTER MANAGED MAINTANACE SYSTEN
ROURKELA STEEL PLANT




<
-

0.0

Investiqation of the major breakdowns are carried out by
this group. Failure analysis is made and recommrndations
are submitted. Maintenance expenditure is monitored.

OTHER FEATURE

penign and Project engineering departments which provide
all design and engineering services. Project Engqg. Jdept.

takes up the project assigned to them.

Y

A lubrication and hydraulic group exist which contrcl the
used oil quality in service and reclaim oil. Hydraulic

and Pnumatic group proves specialised service in the field
~f oil hydraulic.

Field Machinery department ma2intain the earth wmoving egu-
izment, mobile cranes, dumpers and dozers, Transportatiss
help is proviged to the department. Civil Engineering work
and structural inspection are carried out by Civil Enaag.

and Structural inspection department respectively.

EYSTEM MODELLING: -

Bei-re we proceed for ccmpuierisation we have o igernzif
sre various stub-systems which will form the total maint-

enznce system. From Rourkela Steel Plant practices Ing

fzllowing sub- systems are established.

1. Equipment classification

n

129 ]

. Planning of P.Y. jio and repair

w

Material planning

Captive shop scheduling

[ I
.

Inventory control & purchase

[=)
L]

Maintenance mornitoring & history.

ooaaoo-o/’




ANNEXURE =

EQUIPMENT CLASSIFICATION

OUT PUTS

— EZo, LIST OF PRODUCTION CENTRES

- T! LIST OF COST CENTRES

- Tz LIST OF GROUP -OF EQUIPMENTS

- T2 LIST OF SUB-GROUP OF EQPTS

- L!ST OF DEPARTMENTS

- LIST OF SUB-ASSEMBLIES IN A
SUB-5ROUP OF EQUIPMENT

— T:io MACHINE PAPT REGISTEK

- WHERE USED TABLE Ffork AN
ITEM (IMPLOSION FACILITY)

- ASSEMBLY LINK TABLE

— 034 REQGUIREMENT OF SPARES FUR AN

ASSEMBLY CATALOGUE No.




1.0 PREVENTTIVE MAINTENANCE & RE ..i I'LANNING MUINILE

SYATER OMNIECTIVE

Tv improve the health of equipment and increase coguipment

availability by means ot providing accurate § timely in-

qerraat peers to the Clannaors of maintenance aci v e il

all tevels,

SOOYSTEN FUNCTIONS

Prevent ive maintenance & Repair planning module has got
following main functions:- (Refer to Annexure -I1)
i) Inspection activity
ii) Pending job activity
iii) Shutdown aclivity
iv) Major & Capital Repair activity
v) Costing
vil Downtime analysis
viil Supporting Data Manaoement.
We nave provisioned for creating & job cataloaoue for Bl-
somino & Slabbing %ill (M) and Blcoring & Slabbing ¥ill
). Tnis has beer made ready. This has two portions.

The firs: part includes all time based jobs & the other
nd

[4)
2
o
-
o]
0
Pt
[
o
[
7]
-1}
[
[ 2
(3]

ition based jobs. Time based jobs
inzlude ail jobs from short & long term inspecticn sch-
¢gulze and those repair/replacement activities for whicn
vy r.ow & pericdicity has been established with past exn-
eriznce. Conditizn based jobs include those jobs which

we zzpec: will be dzne on tMe basis -f delect repire.

Wz fave pianned for & computer to give Running inspection
schejulez for each week day. These will be printed once
f5r one month period. Execution report on Running insp-
ers1izn schedule is to be fed back to computer each day,
1die¢ inzpection are being planned thrcugh weekly job sch-
c¢Gules., Defect report generated during the process of
Running inspection & Idle inspection are to be fed to

the cumputer on ON-LINE mode through the process of job
canversion,

The job catalogue will be called on screen and the field
of Defect Data will be filled up against the particular

'olao--vu/-
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ANNEXUR[-_“

m——

REVENTIVE MAINTENANCE & REPAIR PLANNING

JHDICRETE

MAIN MENU
DEPARTMENT CODE - 251
E 1 INSPECTION ACTIVITY SRA1CC
3 2. :ONVEKRSIGN GF DEFECTS (Pm8)

; TO TOBS 5R 200
3. SHUTDOWN PLANNING SR300
4 CAPITAL & MATOR REPAIR PLANNING 3SR400
5. CCST AMALYSIS SR SCC
¢ DOWN- TIME REPORTING SR 660
7 SUEETRTING DATA MANAGEMENT SR 700

SELECTION HERE > &




. AND REFAIR PLANNING [GpucLe

-~ Jrputs

ALY RUNNING: INSPECTION

PM-{1 INSPECTION SCHEDULE FOR J-MONTHS

TITAL LIST OF PEMDING J0BS

PENDING J0BS For A GROUP OF EQUIPNENT ~AND
FOR DURATION SHUT DOWN

PM3 0B PLANNING FOR MAINTENANCE PEPAIR
PHS PREPARATION WoRk - J0B DETAILS
034 REQUIZEMENT OF SPARE PARTS

PMA MONTHLY SHUTDOWN PLANNING ( AFF. PRODUCTION)
MY MONTHLY SHUTDOWN PLANNING ( NOT-AFF. PRODUCTION)

P9 MONTHLY PERFORMANCE REVIEW OF
PREVENTIVE MKINTENANCE

EM4L TENTATIVE /REVISED ONE YEAR PLANNING
CCAPITAL AND MKIOR REPAIRS)

PMAL PLANNING MAINTENKNGE AVUD REPARS ( BAR GiAeT)
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job which may be requited t . done to eliminate the
defoct mentioned on defect report. This particular job
will be added to the ¢ending jot file. 1In case of sub-
qroup of equipments which are expected to be down for
longer period ( eq. Shear entry guide, Shear gauge, Skid-
II in Blooming & Slabbing Mill) an inforwmation is to be
’tcd to Compunter o bve~pass Running inspection jobs for
those areas. Depending upon shutdown duration & man-
power a-ailable, jobs will be selected for creaticn of
Job schedule for the specified date of shutdown. Job
schedule will be printed out on 13: characters sheets
and the proforma will be same as existing one except a
field of JOB KO. will be added. Preparation of work
({macerial)( or Reguirement of spare parts) if available
with computer will also be printed alongwith job schedule.
fter execution of jobs feed back will be 3iven to Comp-
r.- addition2l jobs & Breakdown jobs will alsoc be fed
T2 computer. History will also be recorded against each
Joo hic. by Computer. Jutputs of Preventive maintenarnce
nc module are given in annexure 3. 2elayv
ransrt will be fed by PPC for whole plant. Monthly delay
'ill 52 printed our at end of month. Breakcowr

i
rezort will re fed by the maintenance Depi. and 3 tvpes

0
1y
~
L

pirts will be presared by Ccmputer & princed cu:t.

Tzpitals/Major Regeir plans will be prepared marnually on
[

.

(o)
(2
. v.|
"n
3
(41
(2

ng iobs, and fed to Comzuter. Monrtwly

z~3tdswn plars slsc will be prepared manuslly witn

el

re

tnhe heln of infsosrmation available on VDU regar<ing pend-
i3 jobs. 1Infcrmation regarding selection for its exec-
v-.ion will be available agzinst each penéing josb. Erist-

int Cndes for cause of failure will be utilised and an-

1

[ 8

ner twos digit code has been evclved for nature of fai-
lure, These codes ( 1+42) will be used for reporting
feedback on each & every job and will be maintained in
Hlistory file, Outputs from History file can be obtained
for a particular equipment as desired. Failure analysis
for MTBF, cause wise fajlure, Nature vise failure analysis
ran be obtained. Formats for all these are being designed
List ¢f outputs of Down time & History sonitoring module
is given in Annexure-4.




- ANNEXURE =

DOWN- TIME & HISTORY MONITORING

CuTPYTS

— LELAY ANALYSIS |

— W1ib DAILY BREAKDDWN REPORTS

4 — PM10 JOB-WISE HISTORY

: HiSTCRY ANALYSIS

CAUSE [NATURE - WISE HISTORY

a2CUP CF EQUIPMENT-WISE HISTORY
CIYSTER OF TORS-WISE  HISTORY
'AEAN TIME BETWEEN FAILURES (MTEF)
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.0 MATERIAL PLANNING MODULE

Thiz miodule envisages the developwment and implementation
.-t 1 svstem for planning, initiatina and tracking of mat-
craal o reauivements Lill the orvder is placed. To vealpone
these ‘unctions source data on items to be procured has teo
he prepared. The system also envisages budget requirements
compilation and utilization. The system objectives are as

tollows:e =

0 SYSTEM ORJECTIVES

.0 -ensure timely availability of spares for

planned repair activities.

- TO aveid stock out situations.

- To reduce internal lead time.

- To provide methods to meet unforeseen reguirements.

- To provide corrective measures for system distur-
bances.

- To regularise & control issues.

- To provide checks and balance tc avoid excess

inventories,

)

o cptimse inve~t -y holdings.

[
3
Q
[ o)
1
(Al
®
"
)
0
or

with cther mocules tc achieve

JUZTEM PUNCTIXNS

- lreaziorn cf szirce 3ata.
- Planned procurement cf spares.

- Procurement of emergency requirements & material
shortages.

- keservations §&§ issue control.
- Requirement status monitcring
- Budget requisitinn & utilisation.
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1.0 SYSTEM DESCRIPTITON

- Creation of source data:

Thisz sub module provides basic technical and commercial
data which form the basis and sturting point for material
planning activities. At first the cataloaque qroups intc

which the Department’s equipments are breadly divided.

T

Next on line information on spare part card details which
are in the range of 3000/5000 cards fnr an aveerage size
department. Each card which will be displaced on the
screen will provide some fifty different attributes of

he spare parts. This will cover technical details, co-

re

rsumption pattern, inventory policy, producticn and pro-

curement criticality, proprietory nature as well & Makers

0 Al

Bev and repair possibilities. By simply keyving in the

-

>ck No. the user will have access to these spar> part

n

"
U
Al

ds. This 1is the starting point for planning aczivity.

BT L

ancther screen provide details specificatiosns in free

fizrmat running into 10 lines. This is used when the on

o

iine dsscripticn of the part is not sufficient for crdsr-

inz pursose., Tctal stock bazlance of any spare parts in-

zluzsing " Ready for use”™ and "Repairable” as well as cu-
[ 4

:n2itiez available on shop floor, Stores, laptive &

zrn:lling procurement at ell stages inclucing indent

tn
1?
L\
[34)
(1]

cruer rezommendsticn stage, purchase order states, W

4]

|4

[R)

-visrs and direct orders will be displayed by another
ccreen for any specific item enguired by the user by key-
irs in these stock No. Provision exists for direct entry

- &

.f material requirement for any job order/work order.

i lre.zs requirements are generated as per the above keyed

' ir. data by the Indentor e.¢c for Capital Repair or any
»ther requirement in addition to Computer’'s own scanning
programme through inventory position and generating nil
stock, alarm stock and low stock levels of spare parts,
Tnrsc gross requirements are balanced against availatle

stk and pending procurement to arrive at net requir-
ecment,

otovco.o/'




. .t While doing this exercise the Computer will take into
. ) ) account the replenishment level/ re-order level and
B will arrive at "recommended order quantity®. The reqg-
uirement balancing screen does this exercise and wil}
recommend order quantity for any stock No. ehqQuired.
There is provision for manually revising the quantity.
A report will be generated which is actually computer
recommendations for indenting and budgeting. The pet
requirement can be sorted as Pec priority levels tak-

ing into account such factors as import/indigencus,

Sy

fast/slow moving, ABC class of items. Thus the bud-
get is created.
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1 CREATION OF SOURCE DATA -MPIO
Z PLANNED PROCUREMENT Mp20
r 3 BUDGETARY CONTROL MP30
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. The net requirement report is printed at the beginning

ot the financial year and will be updated every mionth fqo

gadditional items. These recnmmendations form the basis fo,

IRndenting. The Indentor selects the items from this report

] keys in the Indent item entry screen. Be has to key jp

jily the required stock Nos. Prom this, the indent will

“printed, the Computer taking care by itself to print

X ¥gome fifty additional data to complete the indent by itselr,

'{‘%shua the indents are generated by the Computer.
S

There is provision for Make/Buy Committee to see the injent
on the screen by keying in indent No. The Indentsr can
also see make/buy decisions, quantity chanqges and item
deletions on his screen. Another screen is provided for
order reccmmendation and cumulative budget utilisation.

- Budgetory control: :
T Pravisicon exists for budget creation as menticned above.
: Budget zilc-t-ad, Zudget utilised and the balznce tudget:
will be cr-v:ded bty separate screens. It is alsc poss:zle
o to view the budget positicn from consumpticn and expenc:zart
v centrol decartment point of view for varicus categories like
: Iron & Steel, Rciling Mills, Mechanical and Electrical
' disciplines &nc dspartmentwize budcets.

- Emergencies ancé shortages:
This sub module takes care of direct orders tc cutside
parties and direct repair crders ~n cagtive shops. The
bulk of the work c>rders will be handled serarately by
Captive Shep Mcdéuie.

- Status monitoring:
2. This sub mocdvle provides cn line engquiries and printed
gg' cutputs on status monitoring. The status 2f indent at arv
o z2int of time car be kncwn. L:st of indenzs clesred by
Make/Buy Committee and lis:t of orders placed elz. ¢




QUTPUTS

- SPAREPART  DETAIL S
STOCK BALANCE

- PENDING PROCUREMENT
REQUIREMENTS GENERATION
REQUIREMENT BALANCING
BUDGET CREATION
BUDGETARY CcoNTROL
NDENT PRINTING

NDENT SCRUTINY

TRACKING OF INDENT

JIRECT ORDERS
ROCUREMENT HISTORY
'TATUS MONITORING
NVENTORY ANALYSIS




Tatorses & laventary Control

-—

This wmodule provides for the following sub-modules.

= Indenting & Reservation

- Htares Transactions

- Status monitoring.

All basic data regarding Stock-control items are displayed
throush a screen. Indent creation is done similar to Mater:
iflannirg by item entry and printing the indent. 1In addition
there is provision for reservations of items for Capital
Repalrs. quaries on reservation status and dereservation oj
items after a time period if they are not used.

The stores transactions sub-modules takes care of receip:ts
{GARX entry), issue and other stores transactions.

o

o

2}
it v e O W

anc
14

€ and pending procurement as well as inventory
Tious categories are provided for in the status
g sub-module. This also covers reports like lis:
below safety stock level, excess consumption report,
ock repcrt and list of overdue deliveries.
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srchase module has tne following sub-modules:
e

?,'.

-~ Tendsr Enguiry Creation.

- Purcnzse Order Generation. 3

g

ovigdes for Supplier dazs, selection =
fic item, requiremenzs entry and

iti

dule takes care of generaticn of Purchase
ommercial terms entry and item nomenclature

sut: moGule monitoring the order status, purchase
view, vendor deliveries review and P.O. amendments.

 re




CHMMS SHOP MOMILE

SPARE PARTS MANUFACTURING & CONTROL SYSTEM.

SYSTEM DESCRIPTION

Spare parts manufacturincs ‘repair & control system pro-
vi-Jes varic:s types of mechanical spares and fabricated

items for effective & timely maintenance of Flant & Equi-
pments,

The various types of products include the fcllowing cnes.

- New ;pare parts.

- Reconditioned spare parts

-~ New Assemblies/Sudb Assemblies

- Repaired Assemblies/Sub assemblies
- Fabricated parts{ New & old)

- Technelogical structures

- Small Zforgings

- Any cther manufacturing activities

needed for the maintenance.

SYETEMN CBJECTIVE.

Tne system objectives taken intoc account for the system

Azsizr consists cf the fcllowing facters.

- To adopt the manufacturing system to the
maintenance requirersnt i.e. jobs reguirel
by tne productiicr. units to be made in
their sequence of regquirement.
- To increase the work productivity level in
the shops.
- Reduction of the routine activities.
- Reduction of the manual documents distribution
- Provide an accurage & actual information for
both MIS & Shop working level.
-~ Systematic accounting of the manufactured spares.
- Provide an easy and authorised information
selection.
~ The overall aim ig to satisfy the needs of
the maintenance process,

0000-.-00./-
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The spate parts manufacturing module consistas of 3 hasic
suty medules.

- Production engineering & Data control

- production capacity loading & scheduling

- producticn monitoring & feed back.
annesure I illustrates the sub modules with the basic

functions.

c~juction enaineering & Data control provides facilities

"y

f~r rreparation of all technical information and data
maint. required for Production capacity loading & sched-

iin: sub module. It also provides all material & special

4

e
8]

cis reguirement. The main functions in this sub-mod-

<lo- ave as follows:-

- Eork :en:ré & capacity Bin Pile creation & msint.
- Work order handling & control

reparation

an creation

- Mzterial preparation

|
wn
2l
(1]
0
te
4

1 zz5ls preparation
- frawing master file creation & maint.

- Shop calerder creaticn & printing.

Pr:fiction capacity loading & scheduling and /or resche-

z.l.nz vf the Wzrk orders, na2rts and operations. It gives
2 nert zZcheduling to infin:te capascity and a fixed

tirs perizd. Trz mecium & shor® term scheduling is pro-
culz0 o finite capacity of production resources to ach-
3eve moesimum capacity utilisation and reguired due date.

v+ variocus functions of this sub-modules are as follows:

~ Input data preparation

- Capacity requirement planning

- barameter fiie creation & maintenance
- Operation scheduling & loading

oacoooocao/"
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t.3 The production monjtoring & feed back ptovidea manuf-

acturing process monitoring and feed back. The functions
of this sub module are:-

- Manvfacturing status monitoring
- Peed back
- Bulk of month production

3.4 The list of outputs envisaged from the Shop module are
shown in Annexure-II.

4.0 The system design is based on the modern approaches in
apprlication such as.

- Integrated Data base utility

é - Teleprocessing & monitering system utility
; -~ ¥d>dularity principle appliction

f - ¢n line & batch transaction utility.
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. CMMS DATA BASE

1.0 SYSTEM WRJECTIVES

The otjectives of the CMMS Data base are:-

i) to provide up-to-date and accurate on line infor-
wmation te the agencies involved for planning and
controlling the maintenance material planning act-

~dvities.
ii) To provide an intégrated design for Computer based
information system covering all the system modules.
iii) Tc ensure that there is no data redundancy and
there are no maintenance anomalies.
iv) To provide for easy retrieval of data for differ-

ent end-user views.

2.C SYSTEM MODULES

Cata base integrates the fcllowing system modules.
i) Ezuipment classification/Plant recister module.
ii1) Preventive maintenance planning & repair.
iti) *aterial planning
iv) Inventcry & Purchasse control
v} Zaptive =shops planning & control.

vi} Maintenrnznce monitoring.

oo ~3ENZIEZ USINZ TEE DRTA BAS

3.1 7GEXCIES INTERACTINSG WITH THE DATA BASE ARE:

. Mairtenance Tlznning of the respective departments.
2. Mzterial Piznning of the respective departments.
3. Stores/ Stzck control.

4. Purchnase
5. Accounts
€. Consumption & Expenditure controul
7. LU oP/ HP OP
e. PC(Z)

9. Captive Shops (RS(M), WRS, MECH, SHOP)

10. pP.P.C.

11. IE(OP)/ MP(OP)
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4.0.HARDWARE ENVIRONMENT

[¥]]

It is proposed to cover all these agencies in the nilct
imp:lementation stage itsclf in which the system wil) he
made operational for use by BSM & HSM to start with, For
totul implementation it is planned to provide terminals
at 11 the user locations to have direct link vith the
CMMS A3K mainframe Computer where the data/base would re-
8ide, 35 locations have been jdentified and a total of

42 terminals will be provided. 23 of these terminals
will be provided with Hard copy units to enable print-

out to be taken right at the user location.

SOFTWARE ENVIRONMENT

The Data base will be created using Burroughs LINC-I1I,
DNS-11 data base & COMS ( Communication) packages avail-
at:ile with the A3K system. It is envisaged that in view
¢f the limited on-line storage capacity available at

Present with the A3K ( 614 MB as against 10C0 X3 reguired

[ s
ce

~culd be possible to implement the system orlv in few

'ty
-
(]
(8]
(4]

areas as mwentioned earlier. For tcotail implemens-

4]

ticn enhancement of A3K capacity for on line sicrage by

[+]]
m

ast 400MB is a must.




1.0

2.0

3.0

-9-

PRACTICAL RECOMMENDATION FOR THE DEVELOPMENT OF CMMS
IN DEVELOPING COUNTRY

A task force group consisting of maintenance and Computer Eng-
ineers should be formed at the beginning under the head of the
CMMS Project. This group sho:id have interacting among them-
selves to appreciate the each other Qroble-.

This group should prepare én *Approach Paper" with the follow-
ing details. :

a) Description and documentation of the existing manual system
as practised.

b) Identifying of the problem areas and pin pointing lacunae in
the system and analysing weak points while translating from
manual to computerised system. Time, cost, manpower are the

parameters.

c) Suggesting improvement, modifying procedure, minimising pro-
blem encountered for smooth change over.

d) Evaluate computerisation in terms of advantages and benefits.

e) Examining the suitability and compatibility of computeri-
sation with the prevailing environment. Adopting the system
to suit the local needs.

f) outlining the prcject schedule time and cost estimation.
The overall approach should follow the above guide lines.

The next logical step in a project of this nature is to spell
out the term of reference and circumscribe the boundaries with-
in which the system will operate. This can be stated as follow:

a) Objective of the study, technical, financial goal

b) Application specifying particular discipline~ Mechanical,
Electrical, etc; etc.

c) Areas to be covered

d) Strategic goal in the field of computerisation/back up fac-
ilities/development of in house skills.

e) Organisation

f) Pihances
g) Time limits




A vlear understanding and spelling out in the above areas
will make earicor to all concerned what is to be experted.

12 1 alase gmeesstanl ter the task torce arouan e faoepe o

atid und-oratand the extenl of coverage.  Alse by tovunsinag
our effe-ts and energies in a specific area, iwmplementa:-
ion of tne system will be better over a time frame. A Pi-
lot department can be chosen and model camn be tested there.
trateaic goal in the field of conputerisption. standard-
isation of hardware, languages, software is to be consid-
ered. Long term policy decision are involved in choeosing

between buying software outright or developing in house
skills.

STAGES IN THE EVOLUTION OF APPROACH PAPER

n2 fclilowing stages are to be gona through.

Exhavsti- study and thorough understanding of the
rresent working system- even though one may be experi-
enced in tne line for many years, it is necessary -
tc take a fresh look at the system in a detached angd
dispacssicnate manner,

- LCiscuss thread bare the feature of the system, -brain-
ring sessions between maintenance pzpiger; SYsSterm
:alysts is a must for thorough grasp of each cther

requirement and limitations.

- Ezudy the literature available withir the Flan:,
study the proforma.

- Interact with end users. The purpose is to educate
sbout the new system, a little bit of public relation
work, understand the apprehensions and reservation

tf the user, his needs, problem, difficulties while
implementing.

- Conduct meetings, seminars, workshop to disseminate
the new philosophy.
b) Data collection and spade work in the department.
- What are the data available?
~ Bow it is being used at present?
-~ How do0 you propose to use while computerising?

onooao'-/'
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f)

What are the inter-departmental differences?

Wha: Preliminary work is to be done before computer-
irataon?

Which formats are crucial?

Hes the department personnel can help?

What quidance can be given to the department?

" What resources are being usedi at present? How can

it be reduced?

What results are achieved now? How it can be impro-
ved upon?

Somputer man interface.

-

)

4

Which data will be fed ta the computer

Whicn form will be adopted

Which is lacking at Present for inputs? How that
will be solved?

What is beyond the control of Computer?

U
1)

W Ihat is supposed to be tackled?

IIWpLleY aspects

USe < correct applicaticn packages. Scrutirise the
“¥stiem available in the market.

Suitability of bought out package Vis-a-vis in home
develcped system, lock needs,

Dedicated computer or main frame computer

Effect of computerisation on the company, executives
and workforce.

ualification

bata, input, output

Files, layout, organisatjon
Data base (how many, which asre)

Hardware (loading, tequirement, capital cost, resp-
onse time)

ooooaoooo/.
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- Seftware (development, availability, cost)
- Opoeration { Tratnina & SXill)d

T n Il e A Mvemetpoitc,
(I SRR ] {

- Reduction of paper work, proforma

- Increase of field work as oppesed to desk work of
staeff.

- Managsement reports
- Simplifving decision making
- Juantity and quality of outputs

- Flexikility with charging time.

(2]

h) Evcive the computerised system by stating

\
"

ysterm design, model

jardware specification

~ftwsare needs

w

rganisacion

]
moo0

snefits

|

Firnance.

il

0

n

n
o0

it 1s necessary to state for the benefit of those

cz £2ily fariliar with computer system development work

.3t tuey shocld pay attention to the following explanat-

o

-
- -

3

-

c€ the nature of the system developzment. This will

-

rie them ts understand fully the project activities and
sThLIEVENRENTS,

i

First of all we have to realise that the end product of
the system development project is not a concrete product
with physical dimensions but an "invisible” product namely
"bevelope? syetem and acguired knowhow”™ supported by inst-
6lled hardware and application software. Therefore, it

is also more difficult to monitor and evaluate its pro-
gress anc achievement of objectives. The only possible
approach is to follow different stages of system develop-
ment. Hence to translste again the concepts listed above

to more tangible and perceptible form they can be summ-
erised as follows:~ '

ouoocoocooo/-
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a) Fact fining - analysis of the current systes operaticn.

b) Feasibility atudy- where the basic concept of the new

system are described and evaluated.

c) System design specification, where all the atqorithm:

inputs and ocutputs are fully specified.

d) Programming phase - the system specifications are
translated i.e. coded into the
language of the computer.

e) Prcgramme testing and debugging, data collection.

f) Introductinc system implementation/testing and user

training and documentation.

System implementation

-0

b4 4
-
(S JI S

Svstem operation and maintenance/incluGging imprcvement

running programs and updates.

()

all tnese stages are part of system developmeat and ir
fact continuous process with feed back from any stace to
ziie crevious stage. From this view point, it is necessary
- evaluate activities. Since phase 1-2 until pregramning
cnase could be carried out without Computer facility or
withouvt actually running any computer programmes. Stages
<~3 is the actual programming phase and testing the mod=l]
unere SDPE@E:&&* will have tc fully exploited. This phase

[

s actually smooth change over from manual maintenance

n

'steT to computer based system. Stage 6 is introducing

ne system in a pilot department, testing the system anc

e

training the personnel. Stages 7 & 8 are system implement-
ation and improvement phase.
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LAY KINNING INSPECTION

[ P11 INSPECTION StHEDULE FOR, 3- MoNTHS

|79TAL LIST OF PEWDING JOBS
J:ENDING J0BS FoR A GROUP OF EQUIPMENT AND

PTPHY MONTHLY  SHUTDOWN PLANNING ( NOT-AFF PRODUCTI)

CEEVENTIVE MRINTENANCE

AND KEPAIR PLANNING MGDULE
J*PUTS

~—

FOR DURATION SHUT DOWN
723 J6R PLKNNING FOR MAINTENANCE REPAIR

") PREPARATION wopk - JOB DETAILS

B4 REGWREMENT OF CSPARE PARTS

1 MONTHLY SHUTDOWN PLANNING ( AFF. PRODUCTION))

#]711o TENTATIVE /REVISED ONE YEAR PLANNING

4YM9 MONTHLY PERFORMANCE REVIEW OF

M4

PREVENTIVE MAINTENMICE

CCAPITAL AND MKJOR REPAIRS)

PLAMNING MKNTENKNGE AMD REPKIRS ( BAR CineT)
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OVERALL SYSTEN DESIGN STRUCTURE PoR
Cwts PROJECT

COMPUTER MANAGED MAINTANACE SYSTBM
ROURKEL A STREL PLANT
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