
	
  	
  Department	
  of	
  Industrial	
  and	
  Systems	
  Engineering	
  –	
  IE3100R	
  Systems	
  Design	
  Project	
  

	
  Enhancing	
  Engineers'	
  Produc1vity	
  Through	
  	
  
	
  Process	
  Refinement	
  
	
  	
  	
   	
   	
   	
   	
  Jasmine	
  Quah	
  Xue	
  Li,	
  Jin	
  Hao,	
  Joan	
  Toh	
  Tze	
  Siew,	
  RatnawaH	
  Kwanditanto,	
  Tang	
  Shenqi	
  
	
  	
  	
   	
   	
   	
   	
  Assistant	
  Professor	
  Tan	
  Chin	
  Hon,	
  Assistant	
  Professor	
  William	
  Benjamin	
  Haskell	
  
	
  	
  	
   	
   	
   	
   	
  David	
  So,	
  Kevin	
  Chen	
  

Team	
  members:	
  
Department	
  Supervisors:	
  

Industrial	
  Advisors:	
  

	
  	
  

High	
  
Benefit	
  

Low	
  
Benefit	
  

High	
  Feasibility	
  

Low	
  Feasibility	
  

Conclusion	
  

EvaluaHng	
   the	
   soluHons,	
   both	
  
soluHons	
   will	
   yield	
   high	
   benefits	
   and	
  
feasibility.	
  

Solu1on	
   1	
   reaps	
   high	
   benefits	
   but	
   is	
  
difficult	
   	
   	
   to	
   fully	
   implement	
   as	
   it	
  
requires	
  a	
  high	
  level	
  of	
  integrality	
  with	
  
the	
  current	
  SIAEC	
  work	
  process.	
  

Solu1on	
   2	
   helps	
   further	
   increase	
   an	
  
engineer's	
  producHvity	
  and	
  is	
  easier	
  to	
  
implement.	
  

2

1

Decision	
  Tree	
  
Standardizes	
   the	
   procedure	
   through	
   which	
   the	
   engineers	
   arrive	
   at	
   a	
  
predetermined	
   set	
   of	
   general	
   recommendaHons.	
   Depending	
   on	
   the	
  
available	
   data,	
   the	
   tree	
   requests	
   for	
   different	
   informaHon	
   and	
   the	
  
engineer’s	
   input.	
   The	
   tree	
   follows	
  a	
  flowchart	
   logic	
  of	
  which	
  part	
  of	
   it	
   is	
  
shown	
  below.	
  	
  This	
  tree	
  is	
  implemented	
  through	
  Excel	
  VBA	
  to	
  enhance	
  the	
  

usability.	
  

Solu1on	
  2	
  

List	
  of	
  recommenda1ons	
  

Main	
  Tree	
  Logic	
  

Digitalized	
  Version	
  

1	
  of	
  the	
  Sub	
  Tree	
  Logic	
  

Quan1fica1on	
  of	
  Results	
  

With	
  ADTS	
  in	
  place,	
  engineers	
  are	
  able	
  to	
  begin	
  in-­‐depth	
  analysis	
  	
  
once	
   threshold	
   exceedance	
   has	
   been	
   forecasted.	
   This	
   enables	
   engineers	
   to	
  
have	
  more	
  Hme	
  to	
  provide	
  comprehensive	
  recommendaHons	
  for	
  their	
  clients	
  	
  

earlier,	
  increasing	
  their	
  producHvity.	
  

The	
  decision	
  tree	
  streamlines	
  the	
  thought	
  and	
  analysis	
  processes	
  of	
  engineers	
  	
  
to	
  allow	
  for	
  more	
  efficient	
  and	
  precise	
  decisions	
  to	
  be	
  made.	
  

Our	
  soluHons	
  will	
  induce	
  cost	
  savings	
  through	
  the	
  prevenHon	
  of	
  potenHal	
  flight	
  
delays.	
   This	
   is	
   shown	
  below	
  using	
  Airline	
  A’s	
   ongoing	
   history	
   of	
   0.6	
   technical	
  
delays	
  per	
  100	
  revenue	
  flights	
  and	
  industrial	
  figures	
  provided	
  by	
  our	
  advisors:	
  

Advance	
  Defect	
  Tracking	
  System	
  (ADTS)	
  
Monitors	
   and	
   forecasts	
   the	
   rates	
   of	
   occurrences	
   of	
   defect	
   indicators	
   in	
   real	
  
Hme,	
  allowing	
  engineers	
  to	
  start	
  work	
  promptly.	
  Also,	
  this	
  plaaorm	
  enables	
  the	
  
engineers	
  to	
  extract	
  available	
  data	
  directly	
  to	
  perform	
  defect	
  troubleshooHng.	
  

The	
  system	
  is	
  designed	
  in	
  Excel	
  VBA.	
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  Func1ons	
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Solu1on	
  1	
  

Color	
  coding	
  is	
  applied	
  on	
  all	
  reliability	
  
indicators	
  to	
  signal	
  if	
  they	
  have	
  

exceeded(red)	
  or	
  are	
  approaching	
  
(yellow)	
  threshold	
  values	
  

  Airline A 

Problems	
  

SIAEC	
  is	
  a	
  subsidiary	
  company	
  under	
  
Singapore	
  Airlines,	
  specializing	
  in	
  aviaHon	
  
maintenance,	
  repair	
  and	
  overhaul	
  (MRO).	
  It	
  
serves	
  over	
  80	
  internaHonal	
  airlines	
  through	
  
a	
  global	
  network	
  of	
  26	
  joint	
  ventures	
  and	
  
subsidiaries	
  across	
  nine	
  countries.	
  Our	
  

group	
  has	
  worked	
  with	
  SIAEC	
  for	
  the	
  past	
  	
  
nine	
  months	
  to	
  	
  provide	
  	
  soluHons	
  to	
  

improve	
  the	
  producHvity	
  of	
  the	
  company.	
  

SIAEC	
  aims	
  to	
  stay	
  ahead	
  
of	
  compeHHon	
  in	
  the	
  
MRO	
  industry	
  by	
  

improving	
  its	
  internal	
  
operaHons,	
  in	
  a	
  bid	
  to	
  
reduce	
  redundant	
  or	
  

inefficient	
  work	
  
processes	
  and	
  thereby	
  
save	
  Hme	
  and	
  costs.	
  

A	
  defect	
  analysis	
  process	
  can	
  be	
  divided	
   into	
   the	
  above	
  3	
  stages.	
  They	
  will	
  be	
   targeted	
  
with	
  the	
  ulHmate	
  aim	
  of	
  increasing	
  engineering	
  producHvity	
  through	
  the	
  objecHves	
  below	
  

1.  ImplemenHng	
  early	
   detec1on	
   of	
   defects	
   so	
   as	
   to	
   reduce	
   lead	
   Hme	
   of	
   engineers	
   in	
  
idenHfying	
  the	
  defects	
  to	
  be	
  reflected	
  in	
  reliability	
  reports.	
  

2.   Integra1ng	
   fragmented	
   data	
   sources	
   from	
   which	
   engineers	
   access	
   regularly	
   for	
  
supporHng	
  staHsHcs	
  and	
  documents	
  

3.  Introducing	
  a	
  Standard	
  Opera1ng	
  	
  Procedure	
  for	
  engineers	
  to	
  narrow	
  down	
  the	
  list	
  of	
  
remedies	
  possibly	
  required	
  when	
  encountered	
  with	
  technical	
  issues	
  

Background	
   Objec1ves	
  


