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Introduction 
The   implementation   of   RCM   requires   the  
investment   of   a   significant   level   of   resources.    
Those  resources  are  primarily  those  of  manpower:  
the   time   of   group   members,   facilitators,   project  
managers,   auditors   and   implementers.      If   the  
RCM  implementation  has  been  correctly  planned,  
these   individuals   will   be   those   who   know   the  
equipment   best   and   those   who   are   the   best  
managers   and   auditors,   so   their   time   is   doubly  
precious  to  the  organisation.      

Given   the   immense   benefits   to   be   gained   by  
implementing   RCM,   both   in   operational   and  
safety   terms,   it   is  natural   to   ask  what   techniques  
might   be   used   to   reduce   these   resource  
requirements   and   to   ensure   that   RCM   schedules  
are   implemented   as   quickly   as   possible.      This  
paper  has  three  objectives:  

• To   present   tools   and   techniques   that   are  
genuinely  effective  and  can  safely  be  used  as  
part  of  an  RCM  implementation  

• To  outline  the  circumstances  under  which  it  is  
safe  to  employ  these  techniques  

• To   discuss   the   circumstances   under   which  
applying   these   techniques   might   be  
inadvisable  or  potentially  dangerous  

What is templating? 
The   principle   of   templating   is   simple:   it   is   the  
process  of  using  an  existing  RCM  analysis  as   the  
basis  for  another.      

Templating: A Health Warning 
The   appeal   of   these   techniques   is   that   correct  
application  can  significantly  reduce  the  time  spent  
on   an   RCM   analysis.      Before   discussing   where  
and  how  templating  may  be  applied—and  where  
it   must   not   be   applied—it   must   be   emphasised  
that   inappropriate   use   can   be   hazardous   and  
could   result   in   severe   safety,   environmental   or  
operating  consequences.      

The   decision   on   whether   templating   should   be  
applied  is  normally  the  facilitator’s.    If  he  or  she  is  
in   any   doubt   at   all   on   the   decision,   it   must   be  
referred  to  an  RCM  expert  before  proceeding.  

Level of Templating 
Templating   may   be   applied   at   any   one   of   a  
number  of  levels.    In  the  simplest  case,  templating  
involves  modifying  a  whole  RCM  analysis  to  fit  a  
similar  operating   context.        Templating  may  also  
be  applied  at  a  much  lower  level,  to  a  single  part  
or  component,  but  in  this  case  it  is  unlikely  that  a  
great   deal   of   functional   or   failure   effect  
information   could   be   used.      Templates   at   the  
component  level  are  often  a  simple  list  of  possible  
failure  modes.  
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Levels  of  RCM  Analysis  Templates  

Rubber-Stamping 
Rubber-‐‑stamping   is   the   simplest   templating  
process.    It  involves  applying  the  same  analysis  to  
several  pieces  of  equipment  without  change.     An  
analysis   may   only   be   rubber-‐‑stamped   if   the  
following  conditions  apply.  

1 The  operating  context  of  the  assets  must  be  
identical.    In  other  words  they  are  expected  
to  perform  the  same  duty  and  work   to   the  
same  performance  standards.  

2 The   assets   themselves   must   be   physically  
identical  so  that  they  have  the  same  failure  
modes  and  the  same  patterns  of  failure.  

3 The   failure   effects   must   be   identical   in  
terms   of   direct   operational   losses   (and   the  
economic   value   of   any   downtime),   safety  
hazards,   environmental   excursions   and  
possible  multiple  failure  effects.  

All  of  these  conditions  must  be  met  before  rubber-‐‑
stamping   is   allowed.      The   technique   is   generally  
applied   to   fleets   of   identical   assets   that   perform  
the  same  duty;  in  RCM  terms,  they  have  the  same  
operating  context.  

  
Rubber-stamping is the application of the same analysis to 

identical assets in the same operating context 

The   operating   context   condition   must   be  
considered   seriously.      The   equipment   must  
perform  exactly  the  same  duty,  usually  producing  
the  same  product  or  providing  the  same  service  to  
the   same   performance   standards.      Rubber-‐‑
stamping   specifically   cannot   be   applied   where  
one  asset  is  a  duty  unit  and  the  other  a  standby.  

When   considering   whether   items   are   physically  
identical,  remember  to  review  any  components  or  
materials  that  may  have  been  used.    Maintenance  
tasks   may   be   rendered   technically   infeasible   by  
design   changes   between   versions   of   the   same  
machine.  

Economic   consequences   must   be   properly  
considered   since   any   variation   in   the   cost   of  
downtime   may   make   tasks   economically  
worthwhile   for   one   asset   but   are   ruled   out   for  
another.  

When is templating safe? 
It  is  not  difficult  to  recognise  a  situation  in  which  
rubber-‐‑stamping   is   appropriate.      It   is   similarly  
easy   to   reject   templating   if   the   assets   are  
completely   different.      Deciding   how   (and  
whether)  to  apply  templating  is  far  more  difficult  
in   the   broad   grey   zone   between   these   two  
extremes.  

  

  
We  can  summarise  the  extent  to  which  templating  
can  be  applied  by   looking  at   the  seven  questions  
of  the  RCM  process.  
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Templating 
Templating   is   applied   to   assets  whose   operating  
contexts   differ   or   where   failure   effects   are  
different.      The   decision   to   use   templating   is   far  
more  complex  than  rubber-‐‑stamping  and  involves  
considerable  skill  on  the  part  of  the  facilitator.  

Templating  involves  two  steps:  

1 The   creation   of   an   outline   or   template  
analysis   for   the  assets   to  be  analysed.     The  
template  may  be  developed  from  scratch  or  
by  reworking  an  existing  complete  analysis.  

2 Filling   out   the   template   for   each   asset   to  
produce  a  complete  RCM  analysis.  

For  templating  to  be  applicable:  

1 The   assets  must   be  physically   very   similar  
(preferably  identical).  

2 The  operating  contexts  must  be  similar.  

In   templating,   unlike   rubber-‐‑stamping,  we   allow  
the  operating  context  to  vary.    This  means  that  the  
template   cannot   include   the   decision   worksheet,  
since  tasks  that  are  worth  doing  for  one  asset  may  
be  ruled  out  by  a  different  context;  failure  modes  
that  lead  to  no  scheduled  maintenance  in  a  template  
may  require  a   scheduled  maintenance   task  when  
applied  to  a  real  asset.  

The  golden  rule  is  therefore  

  

Templating  only  
goes  as  far  as  the  
information  
worksheet  

  

Templating Functions and 
Functional Failures 
The   following   logic   may   be   used   to   template  
functions   and   functional   failures.      Steps   1-‐‑3   are  
applied  to  each  function  in  the  template  analysis.  

1. Consider  whether   the   function   is   relevant   to  
the   asset   under   analysis.      If   not,   delete   the  
function.  

2. If   the   function   is   relevant,   adjust   each  
performance   standard   so   that   it   reflects   the  
operating  context  of  the  target  asset.  

3. Consider  whether  any  additional  performance  
standards  apply  to  the  asset.  

4. When   all   template   functions   have   been  
reviewed,   check   whether   any   additional  
functions   apply   to   the   equipment   under  
analysis.      Review   drawings   and   check  
whether  any  protective  or  monitoring  devices  
are   present   which   are   not   listed   in   the  
template.  

5. When   all   functions   have   been   listed,   follow  
the   usual   RCM   process   for   listing   functional  
failures.  

The   example   below   shows   how   performance  
standards   change   between   the   template   and   the  
final  analysis.  

Template 

  

Analysis 

  



RCM NOTES 

4 Templating and rubber-stamping in RCM Copyright © 2011-2012 numeratis.com 

Templating Failure Modes 
Failure   modes   may   be   templated   provided   that  
the   physical   construction   of   the   assets   and   their  
operating  context  are  similar.      

At  first  sight  it  appears  that  the  only  prerequisite  
for  successful  templating  is  that  the  assets  should  
be  physically  similar.     However,  it   is  not  difficult  
to   demonstrate   that   different   operating   contexts  
lead   to   different   failure   modes   and   different  
failure  patterns.  

  
In  the  example  above,  two  identical  pumps  show  
a   number   of   completely   different   failure   modes  
not  because  of  a  difference  in  design,  but  because  
of   the   influence   of   their   individual   operating  
contexts.      

The   influence   of   operating   context   poses   a  
problem   when   preparing   a   template.      If   the  
template   assumes   a   specific   operating   context,   it  
may   omit   a   number   of   important   failure   modes  
that  appear  when  the  context  is  changed.    On  the  
other  hand,  including  all  possible  failure  modes  in  
the   template   requires   the   investment   of   a   great  
deal  of  time  and  effort  in  analysing  failure  modes  
that  may  never  be  included  in  an  analysis.  

It   is  because  of  the  influence  of  operating  context  
that  the  facilitator  who  uses  templates  must  never  
lose   sight   of   the   RCM   process   itself.      The  
facilitator  must  establish  

• Is   each   template   failure   mode   applicable   to  
the  equipment  being  analysed?     Is   the  failure  
mode   reasonably   likely   in   the   operating  
context  under  consideration?  

• Are   there   any   other   failure   modes   that   are  
reasonably   likely   to   happen?      Are   there   any  
failure   modes   that   might   have   been   omitted  
from   the   template,   but   could   have   severe  
consequences  in  the  target  operating  context?  

• Are   there  any   failure  modes   that  might  have  
been   omitted   by   the   template   developer  
because   there   is   preventive   maintenance   in  
place   that   might   be   preventing   them   from  
occurring?  

Failure Effects and Tasks 
We  have   already   seen   that   the   operating   context  
of   an   asset   can   radically   change   its   likely   failure  
modes.      A   more   subtle   change   of   operating  
context  can  also  change  failure  effects.  

  
In   the   example   above,   pumps   A   and   B   are  
identical  and  required  to  carry  out  the  same  duty.    
The   operating   contexts   differ   because  pump  B   is  
protected   by   a   standby   pump   which   cuts   in   if  
pump   B   should   fail   for   any   reason.         It   is   likely  
that   both   pumps   A   and   B   will   experience   the  
same  failure  modes,  but  the  effects  of  each  failure  
mode   are   radically   different.      If   a   failure   mode  
occurs   which   stops   pump   A,   production   is  
immediately   affected.      If   pump   B   fails,   pump   C  
will   take   over   its   duty  until   pump  B   is   repaired.    
Although   the   same   set   of   maintenance   tasks  
might  be  effective  in  preventing  failures  of  pumps  
A  and  B,  it  is  likely  that  many  tasks  that  would  be  
selected   for  pump  A  will  be   rejected   for  pump  B  
because  the  failure  effects  do  not  matter  as  much.  

Failure   effects  may   be   templated   only   if   there   is  
sufficient   similarity   between   operating   contexts.    
This  will  be  affected  by:  

• The  product  or  service  and  its  value  

• Any  penalties   that   are   incurred   for   failing   to  
reach  required  service  levels  

• In   manufacturing   plant,   any   buffer   stocks  
which   reduce   the   economic   consequences   of  
failure  

• The   presence   or   absence   of   any   protective  
devices  and  alarms  
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In  general  only  local  effects  are  similar.  

Where   operating   contexts   are   very   different   the  
facilitator   should   seriously   consider   whether  
templating  is  sensible  since  the  group  may  spend  
its   time   reworking   the   template   rather   than  
applying   its   efforts   to   the   analysis   of   each   asset.    
In   these   circumstances   it   is   easy   to   miss   failure  
modes   or   to   give   insufficient   consideration   to  
failure  effects.  

If  assets  are  physically  similar  but  their  operating  
contexts   are   sufficiently   different   to   rule   out  
templating,  the  facilitator  may  want  to  create  a  list  
of  failure  modes  which  can  be  used  as  a  checklist  
during   separate   analysis   of   each   asset.      Again,  
considerable  care  must  be  taken  to  ensure  that  the  
review   group   focuses   on   the   asset,   not   on   the  
ticklist  of  failure  modes.  

Templating in Different Operating 
Contexts 
If   the   operating   context   of   a   template   differs  
significantly   from   that   of   the   target   analysis,   the  
functions,   functional   failures   and   failure   effects  
cannot   be   templated.      Failure   modes   must   be  
treated   with   caution,   since   those   listed   in   the  
template   may   not   apply   to   the   context   under  
consideration.  

The   best   that   can   be   done   where   operating  
contexts   are   different   is   to   work   with   a   list   of  
possible   failure   modes   and,   in   some   cases,   local  
failure  effects.    Such  templates  are  usually  applied  
only   at   the   simple   part   or   component   level:   for  
example,  the  template  might  list  failure  modes  for  
a  specific  type  of  pump  or  motor.  

Using  a   list  of   failure  modes   is  more  problematic  
than   working   with   a   template   information  
worksheet.      

• The   facilitator   must   verify   which   failure  
modes   apply   to   the   component   in   the  
operating  context  of  the  new  analysis  

• Each   failure   mode   must   be   allocated   to   an  
appropriate  functional  failure  

• Failure  effects  must  be  fully  specified  

• Any   additional   failure   modes   must   be  
identified  

The  application  of  templating  from  a  list  of  failure  
modes   requires   considerable   skill.      It   should   be  
applied   only   to   simple   devices   such   as   small  
switches,  motors  and  pumps.    In  many  cases  it  is  
quicker  to  create  a  zero-‐‑based  analysis  than  to  use  
a  comprehensive  and  detailed  failure  mode  list.  

Who is involved in RCM 
Templating? 
The  RCM  review  group   is  no  different   from   that  
convened  to  carry  out  a  zero-‐‑based  analysis.    The  
analysis   must   be   led   by   an   experienced   and  
knowledgeable   facilitator   who   is   aware   of   the  
potential  pitfalls  of  templating.      

Template Quality 
In   the   same   way   that   the   quality   of   dies   and  
presses   dictates   the   quality   of   manufactured  
goods,  so  the  quality  of  a  template  is  critical  to  an  
RCM  analysis.    Templates  that  will  be  used  many  
times   must   be   rigorously   checked   and   audited.    
They   should   also   be   accompanied   by  
documentation  that  describes    

• The  equipment  and  its  modification  state  

• Any   assumptions   made   about   the   operating  
context  when  the  template  was  developed  

Templating   should   not   be   thought   of   as   a   one-‐‑
way   process.      RCM   review   groups   will   find  
problems   and   inconsistencies   in   any   template.    
These  should  be  fed  back  as  quickly  as  possible  so  
that  the  template  is  continuously  improved.  

The Benefits 
Applied   correctly,   templating   achieves   a  number  
of  benefits.  

Less time is spent in the RCM analysis 
process 
Saving   time   is   the   primary   motivation   for  
templating.      Functions,   functional   failures   and  
failure   modes   are   adapted   from   the   template  
rather   than   being   derived   from   a   zero-‐‑based  
analysis,   eliminating   the   time   normally   required  
to  develop  them  from  scratch.  
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Analyses are more consistent 
Because  a  single  template   is  used  as  the  basis  for  
several   analyses,   the   information   worksheets   of  
the   derived   analyses   are   more   consistent   than  
they  might  be  if  carried  out  from  a  zero  base.    One  
side   effect   is   that   the   time   required   to   audit   the  
analyses  may   be   reduced   (although   the   auditors  
must  be  particularly  vigilant  to  identify  aspects  of  
the   analysis   that   make   it   different   from   the  
template).  

The RCM Analysis process is less 
repetitive 
Templating   can   reduce   the   degree   of   repetition  
involved   in   the   RCM   analysis   and   help   to   keep  
the  group  focused  and  motivated.  

The Pitfalls 
More time is spent on the RCM 
analysis process 
If   templating   is   applied   correctly   to   systems   that  
are   functionally   and   physically   similar,   then   it  
might  be   expected   to   reduce   the   effort   expended  
on  the  analysis.      

Templating   between   dissimilar   systems   diverts  
the  review  group  from  the  RCM  process  itself  into  
a   discussion   of   the   differences   between   the   two  
systems.    A  great  deal  of  effort  may  be  expended  
on   fruitless   discussion   of   the   template   itself;   this  
time   might   be   better   spent   on   a   zero-‐‑based  
analysis.      

Failure modes are omitted 
One   of   the   greatest   dangers   of   templating   is   the  
possibility   that   significant   failure   modes   will   be  
missed   because   they   are   not   present   in   the  
template.      The   facilitator   must   be   aware   of   this  
danger   and   ensure   that   the   group   considers   all  
relevant  failure  modes,   including  those  not   listed  
in  the  template.    

Inappropriate failure modes are 
included 
One   of   the   most   significant   factors   affecting   the  
time   taken   to   carry   out   an   RCM   analysis   is   the  
level  of  detail  chosen  by  the  facilitator.    A  detailed  
template   may   ensure   that   no   significant   failure  
modes   are  missed,   but   if   too  many   irrelevant   or  

unlikely   failure   modes   are   taken   from   the  
template  analysis,  the  group  will  spend  too  much  
time  analysing   them.     Paradoxically   it   is  possible  
for   a   template   to   increase   the   time   required   to  
complete  the  analysis.  

Ownership is reduced 
The   involvement   of  maintenance   and   operations  
personnel  in  the  RCM  process  results  in  a  feeling  
of  ownership  of   the  new  maintenance   schedules.    
By   involving   them   in   the   functional  analysis  and  
task   selection,   it   also   gives   them   a   new  
appreciation  of   the  performance  standards  of   the  
equipment  and  the  limitations  of  maintenance.  

Templating   inevitably   reduces   the   number   of  
individuals  directly  involved  in  the  RCM  process,  
and  so  may  threaten  the  sense  of  ownership  of  the  
resulting  schedules.    Because  templating  is  a  rapid  
process,   there   is   also   a   temptation   to   combine   it  
with   a   "ʺtask   force"ʺ   approach   to   RCM,   where   a  
selected   group   analyses   a   wide   range   of   assets.    
Although  a  specialised  templating  task  force  may  
complete   the   RCM   analyses   in   fewer  man-‐‑hours  
than   separate   groups,   it   does   nothing   to   ensure  
the   buy-‐‑in   of   maintenance   and   operations  
personnel   and   therefore  may   reduce   the   chances  
of  a  successful  implementation.    For  this  reason  it  
is   advisable   to   spread   the   RCM   analysis   and  
templating   over   a   number   of   separate   groups   in  
order  to  involve  as  many  individuals  as  possible.  

Conclusions 
Used   correctly,   templating   is   a   powerful   process  
which   can   reduce   the   resources   needed   to  
implement   RCM   while   at   the   same   time  
improving  analysis  consistency.    Unless  operating  
contexts   and   physical   design   are   identical,  
templating   involves   a   number   of   difficult  
decisions   which   should   only   be   made   by   an  
experienced  RCM  facilitator.  
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application.  
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