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Per formance Meas ures/B en chmarki ng

Bench markin g measures  & t argets Intern a l Norms & Ind ustry Norms Mai nt enance Perfo rman ce MeasuresKey Performance In dicato rs
Tra inin g man ho urs of  main ten an ce
sta ff

b reakd ow n record s

Annual  au dits a re be ing co nd uc..

ava ilab ilit y o f spares  is ensu ..

b ased on  ta rget s p ro vided by t ..

basi c o bjective of  the process..

MOU targ et s

our ow n ben ch marks  su ch as MOU..

B en ch markin g can be comp arable ..

B en ch marki ng in o ur comp any is. .

Company level  targ et s a re MOU ..

Corpo rat e MOU  t argets  are the . .

Documen tati on  are  al so  updat ed ..

Do wn time anal ys is

ensuring  95% avai lability o f p..

equ ipment ava ilabi lity o f 99%

equipment h ea lth ines s i s n ot g ..

ext ernal audits

ext ern al aud its by external ag..

improve perf ormance of  the pl a..

Interna l norms are MOU  ta rget s. .

ind ustry norms

Inter U nit Sa fet y Audi t (IUSA)..

i nt erna l and  ext ernal audit s

int erna l b enchmarks

int erna tio nal  st an dards

machin e h ealthi ness  paramet ers..

Maintenance Audit s

mai nt enance man po wer benchmar..

Non  co mp liance o f MOU  targets  ..

Non  co mp liance o f sa fe ty is al. .

I nt ern a l aud its by internal emp..

OISD Audit

p lant  d own  time f or  p roces si ng..

PNGRB

s tandard OISD 1 78

stan dard s su ch  as AGA,  PNGRB , ..

Trainin g is very imp ortan t fo r..

trai nin g n eeds  are capt ured  th ..

Trip  An alysis  Repo rt

OEM suppo rt

On -jo b  train ing  is  an  impo rtan..

On e t rain ing  p er employee is g..
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i s  pa rt  o f

i s a s sociated w ith

i s  pa rt  of

is  a ss ociated w ith

i s  a sso ciated w ith

i s a s sociated w ith

i s a s sociated w ith

i s  pa rt  of i s  p art  of

i s  as so ciated w ith

i s  as so ciated w ith

i s  a sso ciated w ith

i s a s sociated w ith

i s  a sso ciated w ith

i s  as so ciated w ith

i s a s sociated w ith

i s a s sociated w ith

i s p a rt  o f

i s  as sociated w ith

i s  as so ciated w ith

i s  a sso ciated w ith

is  a ss ociated w ith
i s  as so ciated w ith

i s a s sociated w ith

i s a s sociated w ith

i s  as so ciated w ith

i s p a rt  o f

i s a s sociated w ith

i s a s sociated w ith

i s  a sso ciated w ith

i s a s sociated w ith

i s  a sso ciated w ith

i s  a sso ciated w ith

i s a s sociated w ith

Lon g te rm p lans to fo reca st  majo r
main ten ance w ork

Pla nnin g &  sch ed ul in g

Plan t  Eq uipment  R eg iste r S ta nda rd W ork ord er Avai lab il it y of  PM Sch edu les Prio r ity of W orko rde r Shu tdo wn  Ma intena nce  Sch edu leMeasu rement  of W ork Ba ck log

Ann ual  maintena n ce  pla n nin g in . .

p art w i s e p lan ,  al ignment

d ay w ise  p lan  f or the  part icul. .

f low  ch a rt

coo rdin ated a mon g the  dep artme. .

Cri ti cal  equ ipmen t s mainten anc. .

equ ipment /in st ru men t s ystems w . .

ens ure  the  clea ran ce f or do ing . .

F ortnig ht ly review  meet in g a t ..

Dai l y review  meeting
IMS  ma intena nce  ma n ua l

i s sue /clos e  of  job  pe rmit s

jobs  are  being  do ne  b as ed o n t. .

Job s be ing  di s cus s ed fo r th e c. .

s hu tdo w n ma intena n ce  plan nin g ma intenan ce jobs  are  being  do n..

ma intenan ce jobs  li st ed  o ut
main ten ance of eq uip ments  not  . .

Ma inten an ce o f majo r eq uip ment ..

main ten ance of mos t  cr i t i ca l  e..

Ma in tenan ce p la n s a re prepa red..

necess a ry p erm it s are ob tain ed . .

Operat ion dep artment i s sues th . .
p ending job l i st f rom SAP

prio r it io iza t ion  o f jobs

p revent ive maintena n ce  we  have ..

Qua l it y Inst ru men t s

regu la r maintena n ce  as p er ma i. .

reg u lar review  of  job s du rin g  ..review individ ual  job s  to gethe ..reviewin g the  preven t ive  ma int. .
SAP PM Modu le

SAP sys tem

Shu t  do w n maintena nce  pla nning ..

s hu tdo wn  ma intena nce  is b ein g  . .

Tr ip  An a lys i s R eport
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i s associated w ith is associated  with

is asso ciated with

is part of

is asso ciated with

is associated w ith

is associa ted wi th

i s associated w ith
is associated w ith

is as sociated with

is associated w ith

is as sociated with

is associated w ith

is associated  with

is a ssociat ed with

is as sociated with

is associated  with

is part of is part of is pa rt of

is as sociated with

is part of

i s associated w ith

is asso ciated  with

is as sociated with

is asso ciated  with

is asso ciated  with

is asso ciated  with

is a ssociat ed wit h

is associated  with

is associa ted wi th

is associated w ith

is associated  with

is asso ciated  with

is associated  with

is a ssocia ted wit h

is associated  with

is associated  with

is part of

is a ssociat ed with

is associated  with

is as sociated with

is as sociated with

is associated  with

Materia l management

spare availability identif ied spares Invent ory Ana lysis Emergency p urchase of sp ares Material Stores Invento ry Control through
comput erized system

Integration of inventory control with
maintenan ce planning

b lock listed suppliers

call vendor  to the site for ex..

contract & procurement departm..

costly spare replacements sh ou..

Critical sp are parts

Critical spares  are being iden..

E-tender

emergency requirement

identif ying ob solete  parts of ..

invento ry of s pares i s being m..

issu e of material from materia..

Mat erial availabil ity affects ..
materi al iden tif ication become..

Mater ial inventory

materi al procurement

material procurement  tender ing..

Material rejectio n also we hav..

material rejectio n case is ver..

mat erial requirement like spar..~

non-availabi lity of s pare

optimu m inventory

pro curement cycle

Procurement is based on mainte ..

procurement lead time

Proper  inspection o f engin eers..

p roper spare availability

recti fy the removed part from ..

keep it ready as a  spare  for e.. regular review of spare part s

replace the part with the exi s..

SAP PM Module

spare planning
spare procurement policy

spares are als o grou ped based ..

Spares are  identi fied equipmen..

suff icient availability of spa..

Through SAP we can moni tor spare
availab ility

Two years operation & maintena..
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is part of
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Organ izati on/Human Resources

Maintenance Staff Leve l maintenance organizat ion R espo nsib ility o f fir st line su pervi sors Adequacy of sup port  staf f R egular Technical Training

contract supervisor is no minat..

cordia l relation among maint en..

decide among our  maintenance c..dep artments are headed by Sen i..

Deputy General Manager is loo k..

Executive  Director is th e inte..

HOD i s continu ousl y eva luat ing..HRD department

Job contracto r are regularly i..

Mai ntenance engineer

maintenance jobs are being do n..

maintenance man power  ben chmar..

maintenance personnel only per..

Deplo yment of  Con tractors

d irect ly co ntact  the cont racto ..

functio nal o rganization

GAIL training  institute  is capa..

h ired thro ugh cont racts due to..

jobs a re shared  dep artment w is..

Job s be ing d iscu ssed for t he c. . jobs  pertaining to fun ction li..

l abour iss ues

Mai ntenance organiza tion is we..

Ma intenance team tak es correct..

man p ower data

manpo wer plan ning

Man power su pplie r is very i mpo ..

mo st experienced eng ineer can n..

n ew recrui t comes t o the mai nt..

On-job traini ng is an i mportan. .

One training  per emp loyee is g ..

o pera tion  personn el issue th e ..

review individ ual jobs togethe..

Speci fic technical training he ..

Traini ng is  very imp ortant fo r..

trainin g needs a re captured th..

training on the maint enance as..

unit is  headed b y Genera l Mana..
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i s  p a rt  ofi s  p a rt  ofi s  p a rt  o f

i s  a s so cia ted  w i th

i s  p a rt  o fi s p a rt  of

i s  a s so cia ted w i th

i s  a s so cia ted  w i th

i s  a s so cia ted w i thi s  a s so cia ted  w i th
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Inf o rma tio n Tech n o log y

Ava i lab i li t y of  co mp u te r ized s ystem f or
ma in te na n ce  ma n ag em en t

Ava i lab i li t y  o f  co mp u te r ize d s ystem f or
ma te ria l s ma n ag ement

Integ e rat io n o f main ten an ce  &
ma te ria ls  ma n ag eme nt  mo du les

S ch edu lin g o f  ma jo r sh utd ow ns  us ing
p ro ject  ma na g emen t

CBM  s u pp orte d w i th  a u to ma ted
p ro gra ms  f or d a ta a na lysi s

E xp e rt  S ys tem s f o r D iag no s ti c s

24 X 7 b as i s w i th  h i s tor ica l  t. .

b ui l t -in  w i th SAP sys tem.

d ata  lo gg ing  o f  ma chin e/equ ip m.. D ia g no st i cs s o f tw a re i s  us ed f ..

E -tend e r

H is tor ical  t re n ds  are  ava ila bl . .

h o w  to  exten d th e p reven t ive  m..

I T i s  be ing  us ed f or MIS  pu rp o ..

ma chin e b eh a vio ur a nd  tren d s ~

SAP Inte rn al  O rd e r

SAP PM  Mo du le

SAP sys tem

SAP sys tem fo r p lan n in g  ma in te . .

s eco nd ary sh u t d o w ns  su ch a s g . .

s ch edu led  ba s ed  o n  th e o pe rat i . .

ma intena n ce  i f w e  cou ld n ot  p e. .

s hu tdo w n  ma inten a nce  jo bs  a re  . .

f ew  are  ma in ten a n ce  requ i remen . .

Sh u t d ow n  main t en an ce p lan nin g . .

s hu tdo w n  du rat io n  is  to b e co m..

s hu tdo w n  ma inten a nce  i s  be ing  . .

Sup ervi so r Co nt rol  a nd  Da t a Ac. .

t ech no log ica l  up  gra da t io n

th ro ug h p lan nin g  f or s hu tdo w n  ..

u niq u e  id  to mo n ito r ca pi t al  e . .

V ib rat io n  An a lyze rs  s of t w a re

W ire le s s t ran s mi t te rs  a r e b ein . .
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is part of

is as sociat ed wit h is as sociated w ith

is p art  of

is a sso cia ted  w ith

is a sso cia ted  wi th
is associa ted  w ith

is as sociat ed wit h

i s a sso ciat ed  wit h

is part of

is associated w ith is associated w ith

i s a sso ciat ed  wit h is associated w ith

is associa ted  w ith

is as sociated w ith

is associated w ith
is associa ted  w ith

is as sociated w ith

is associated w ith

is associated w ith

is associated w ith

is p art of

is as sociated w ith

is associated w ith

is associated w ith

i s p art of

is as sociat ed wit h

is part of

i s as so ciat ed wit h

is a sso cia ted  wi th

is associated w ith

Emp loyee empowerment

Mu lit s kill ed Trade Peo ple Operator based maintenance
R egular di scu ssions w i th the staff by
s upervi sors

Self Direct ed wo rk t eamsModificati ons done by maint enance
t eams

Partnersh ip w it h k ey
suppl iers /co ntract ors

allocation of jobs to workersAny abnormality/ deviation is .. appropri ate action  as  per cont ..chang e man agement sys tem

changes are documented and get..

commit tee provides recommendat..

Daily review meeting

dai ly review meetin g i s co nd uc. .

Day to day jobs in maintenance..

decide amon g o ur ma int enance c. .

d ay w is e p lan  for th e p articul..

Employees are having enough em..

Emp ow ermen t is  inbui lt in th e ..

Externa l expert s ervice is t ak. .

i nteract w ith the our p eers w o.. Job  co ntract or a re reg ula rly i..

Manpower supplier is very impo..

mo difi cat ion  is app roved  by th. .

Op era tion d epartmen t is sues t h..

Operat or bas ed ma intenance is ..

Op era tors are n ear th e machine..

Pro cess p ers onnel  are  havin g a .. reg ula r review o f jo bs  du rin g ..

s ettl e d ow n issues by mut ual  u..

AMC servi ce

Stake holders may not have dir..standard OISD 1 78 standard op era ting p rocedures

sup pli er can  view t he pro cu rem..

supplier interaction becomes m..

Suppliers are processed throug..

through structured meetings su..
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is associated with

is part of

is associated with

is associated with

is associated with

is associated with

is associated with

is associated with

is associated with

is associated with

is associated with

is associated with

is associated with

is associated with

is associated with

is associated with

is associated with

is part o f

is associated with

is ass ociated with

is associated with

Maintenan ce Tactics

predictive maintenance preventive maintenance shut down mainten an ce break down maintenance

OEM recommendation s

pro-active maintenance

annual maintenance shu tdow n
bas ed on experience of mainten ..

based on maintenance man agers’. .

based on predictive maintenanc..

based  on time based mainten an c..
con dition based main tenance

coord inated among the departme..

cri tical  equipmen ts l ike Gas T..

Crit ical equ ipments  maintenan c..

def ining frequency of  main tena..
do not have stand-by equipmen t..

equ ipment wise mainten an ce fre ..

equipment/in strumen t systems w ..

extended shutdown o f the equip..

Extern al  expert service is tak..

few sections can  be shutdown  s..

Frequent tripping o f p lant hap..

Historical tren ds are ava ilab l. .

how to extend th e preventive m..
imp lementation of  preventive m..

In processing  plants, majorly . .

intuit ive process

machine behaviour an d trends~

Predictive maintenance is base..

collection o f data &  ana lysis ..

machine data  interpretation
machine healthines s parameters..

maintenance i f w e could not pe..

maintenance of  equipments not . .

Mainten ance people are getting ..

Maintenan ce team takes correct..

may delete few instrument/equi ..

may in clu de n ew  in strumen ts/eq..

measu rin g machine parameters

non-crit ica l equipment

over h aul ing o f a  particu lar e..

PM schedules vary based on equ ..

Preventive mainten an ce is bein..

rectif ied  by stopping plant op ..

Rel iabil ity maintenance

Rel iab il ity maintenance is  bas..

review maintenance plan

root cause problem

Down  time analysis

action is ini tiated to preven t..

Time based mainten an ce

Trip  Analysis Report

troub le shoot th e problem & re..
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is associated wi this associated w ith
is associated wi th

is part  of

is associated w ith

is associated w ith

is associated wi th

is associated wi th

is associated w ith

is associated w ith

is associated w ith

is associated wi this associated w ith

is associated with

Reliability maintenance

Reliability maintenance is bas..

Rel iabili ty Analysis

Down time analys is

equipment availability of 99%for critical equipments, we do..

need to minimize the shutdown ..

No reliabi lity based maintenan..
root cause problem

Trip Analysis Report

action is initiated to prevent..

w ish to implement

critical equipment

crit ical equipments l ike Gas T..

Crit ical equipments maintenanc..

critical to plant

criticality of the equipment



274 | P a g e  
 

          

          

    











         





 



          

       

          



 



























































 













275 | P a g e  
 



















 







 

















 







  





 







  





 



 





















 







  





















276 | P a g e  
 

 











  

















         



      

   

         





   



 







           

         

         

         

    

 

        

        

            







277 | P a g e  
 

















is associat ed w it h

is ass ociated w ith

is associated w ith

is associated w ith

is associated w ith

is ass ociated w ith

is ass ociated w ith

i s associated w ith
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is part o f

is associated w ith

i s associated w ithis associated w ith

is associated w ith

is associated w ith

is ass ociated w ith

is part o fi s part o f

Main tenance poli cy

Main tenance miss ion & object ives
Long term plans for maintenance
function  integrated w ith co rporat e
p lans

Company's maintenance p olicy

bas ic object ive o f the process..

Company level targets are MOU ..

corporate gu idelines

en suring 95% availabi l i ty of  p ..

equ ipmen t avai labi l ity of 99%

few  gu idelines f rom maint enanc..
formu lating  the maintenance sc..

guidel ines provided in the pol..
Lo ng term plann ing

main tenance jobs listed out

maintenance manual

Maintenance objective

maintenance object ives in -tune. .

maintenance policy is  avai labl..

MOU targets

necess ary corporate approvals ..

O & M meet i s being conducted ..

Proper approval is  taken f rom ..

shutdown  maintenance is being ..

targets  are being fixed

targets are perco lated down to..

technolog ical up gradat ion

Procu remen t is based on  maint e..
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is associated  w ith

is associated w ith

is part of

is associated w ith

is asso ciated  w ith

is asso ciated w ith

is asso ciated  w ith

is part of

Mainten an ce budget

maintenance budget requ irement.. cost invo lved hiring the exper..

Spare procurement

regu lar maintenance as per mai..

expert  services are required t ..

Al l  the expend itures, are w ith..

budget consumption

budget proposal capital budget cost w il l be in..

Capital budgeting is g iven  d ue..

capital expens es

estimate the expenses

es timated amount of  maintenanc..

f inancial approvals

Maintenance budgeting

maintenance cos t is Cost  To Co..

main tenance cost wi ll  be lesse..

monitor the budgeting through ..

need to mak e bu dget provis ions..

Revenue budget cost may be k ep..

revenue expen ses

Capital & Revenue B udget
Budget Al locat ion Budget Factors

Bu dget Monitoring
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Mainten an ce ch al len ges

Techn ica l Issu es Contract Issues Stakeho lder Issu es Intern al  Issues

assistan ce from peer departmen..

based on mainten ance managers’ . .

basic ch al len ge of  main tenance.. beyon d su pervisor level

block  li sted s uppl iersbreak dow n mainten an ce

can  not pred ict th e equ ipment fai lu re

capable to meet th ose cha lleng..

certain p roblems w ith contract. .

con su mer do not want to sh ut d..

con su mer w ho is u sing  th e lean..

con tract man power d id not turn..

do not h ave any procedure for . .

ensure safety aspects

ens ure the clearan ce for doing ..
equipment avai lab ili ty o f 99%

how to en sure the 24 X 7 basis. .

how to exten d the preven tive m..

imposed on u nit

Machine con dition  cannot be as..

Mainten an ce is basically based ..

more decis ion  makin g power may..

No standardization o f Maintena..

No su rprise should come du rin g..

non-avai labi li ty of  spare

obsoletion  of  tech no logy is be..

settle down issu es  by mutual  u ..
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i s associated w ith

Selection of a specif i c maintenance
strategy for a particu lar
process/equipment

Factors for maintenance strategy
selection

Specif ic Maintenance strategies for
Petrochemicals

Intern al  Norms & Industry Norms

24 X 7 basis w ith histori cal  t..

achieved th rou gh proper planni. .

based on experience o f mainten..

based on failure rates,  type o. .

based  on maintenance managers’ ..

based on predictive maintenanc. .

Based  on the type of the syste..

formulate main tenance strategy..

formulating the maintenance sc..

No standardization of Maintena..

OEM recommendations

shut down maintenance

upgradation of systems are don. .

Vibration Analyzers software

Wireless transmitters are bein..

Internal n orms are MOU targets..

industry norms

international standards

OISD Aud it

PNGRB

standard OISD 1 78

stan dards such  as AGA, PNGRB, ..
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Maintenance S trategy & Practi ces
Plan nin g and Execution

Inf orma tion Technology

Planning  &  schedul in g

Ava ilabi l ity of PM Schedu le s

Long term plans  to forecas t major
main tenance w ork

Measurement  of W ork Backlog

Plant  Equipment R egister

Prior i ty o f W ork order

Shutdown Maintenance S chedule

S tan dard W ork order

Maintenance b udget

Maintenance p olicy

Maintenance Tacti cs

Relia bil i ty Analysi s

Performance Measures /Benchmarking

Employee empowerment

Org anization/Huma n Res ources
Material  ma nag ement

B udge t Al loca tionBudget Factors

Budge t Monito ring

Capital  & R evenue  Budge t

Ava i labil i ty of co mputer ized s ystem f or
maintenance ma nagemen t

Ava ilab il i ty o f co mputer ized system fo r
material s  ma nagement

CBM suppo rted wi th a uto mated
programs for data ana lysi s

Expert Systems  f or Dia gnos ti cs

Integeration of  ma intenance &
material s mana gement  modules

Schedul ing  of major s hutdow ns using
project management

breakdown maintena nce

OEM recommenda tions

predict i ve mainten ance

prevent ive maintenance

pro-a ct ive maintena nce R el ia bil i ty maintenance

s hut  down maintenance

Modi ficatio ns don e by maintena nce
teams

Mu li t s ki ll ed  Tra de People

Operator ba sed  ma intenance

Partners hip with key
s uppliers/contractors

R egula r di scuss ions w i th the s taf f  by
s upe rvis ors

Self  Directed w ork tea ms

Compan y's maintenance p ol icy

Long te rm plan s for maintena nce
f unct ion integrated w ith corpora te
plans

Maintenance mission &  objective s

Adeq uacy of  s upp ort  st af f

Deployment of  Contra ctors

mainten ance organiza tion

Main tenance Staf f Leve l

Regular Technical Train ing

Res pons ibi li ty of f irst  line  s upervis ors

Emergency purcha se of  spa re s

iden tif ied s pares

Integ ra tion of  inventory co ntrol  w ith
maintenan ce plan ning

Inventory Analysi s

Inventory Cont rol through
computerized s ystem

Materia l Stores

s pare avai la bi li t y

Selection of  a speci fic ma in tenance
st ra tegy for a pa rt icular
pro cess/eq uipment

Factors  for maintenan ce s trategy
selectio n

Internal  Norms & Industry Norms

Specifi c Maintenan ce s trategies f or
Pet rochemical s

B enchmarking practi ce s fo r
main tenance process es

Relia bil i ty o f maintena nce  pra ctices &
s trategies b eing us ed

Ben chmark ing measures &  ta rge ts

brea kdo wn records

Key Perf ormance Indica tors

Maintenance Performance Mea sures

Train ing manho urs  of mainten ance
s taff

crit ical i ty of  th e equipment

Dow n time analys is
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