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Subject:	
  HPI	
  Findings	
  AC3E/AC3W/R3E	
  Bearing	
  Replacement	
  	
  
Date:	
  31	
  Dec11	
  
Org:	
  FESS	
  
	
  
The	
  WH	
  16th	
  Floor	
  AC3E/AC3W/R3E	
  Bearing	
  Replacement	
  Job,	
  has	
  gone	
  very	
  well.	
  
It	
   did	
   end	
   up	
   being	
   a	
   2	
   day	
   job,	
   (13	
   hours	
   on	
   Friday	
   12/30/11	
   and	
   9	
   hours	
   on	
  
Saturday	
  12/31/11.	
  	
  
	
  
From	
   a	
   preliminary	
   HPI	
   perspective,	
   some	
   interesting	
   error	
   precursors	
   and	
  
organizational	
   weaknesses	
   have	
   already	
   been	
   identified;	
   see	
   commentary	
   and	
  
photos,	
   attached.	
   As	
   a	
   result	
   of	
   the	
   findings	
   AC3E	
   and	
   AC3W	
   motors	
   have	
   been	
  
labeled	
   with	
   the	
   proper	
   lube	
   type,	
   both	
   the	
   Rotating	
   Equipment	
   and	
   FESS/Ops	
  
personnel	
  were	
   directed	
   to	
   use	
   the	
   "Turn	
   of	
   the	
  Nut"	
  Method	
   to	
   torque	
   all	
   bolts,	
  
were	
   directed	
   to	
   apply	
   Loctite	
   Thread-­‐locker	
   to	
   all	
   fasteners	
   and	
  match-­‐mark	
   all	
  
bolts.	
  To	
  this	
  end,	
  	
  the	
  attached	
  "Turn	
  of	
  the	
  Nut"	
  Torque	
  procedure	
  was	
  provided	
  to	
  
both	
  crews.	
  
	
  
We	
   did	
   have	
   difficulty	
   with	
   the	
   Guard	
   on	
   AC3W	
   due	
   to	
   rectifying	
   a	
   nearly	
   2"	
  
misalignment	
   between	
   the	
   Motor	
   and	
   Fan	
   Sheaves	
   and	
   had	
   to	
   modify	
   the	
   Guard	
  
brackets	
   to	
   gain	
   clearance.	
   	
  Both	
   the	
   AC3E	
   and	
   AC3W	
   Guards	
   require	
   at	
   least	
   2	
  
personnel	
  to	
  R&R,	
  and	
  should	
  be	
  modified/replaced	
  with	
  guards	
  that	
  do	
  not	
  require	
  
complete	
   removal	
   for	
  belt	
  or	
   sheave	
   replacement,	
   i.e.	
   the	
  guard	
   stays	
   in	
  place	
  but	
  
the	
  face	
  of	
  the	
  guard	
  is	
  removable.	
  
	
  
Mike	
  Oheron	
  from	
  Rotating	
  Equipment	
  Specialists	
  will	
  have	
  a	
  comprehensive	
  report	
  
of	
   their	
   findings	
  to	
  be	
  presented	
  at	
   the	
  January	
  PMP	
  review.	
   In	
  the	
   interim,	
  please	
  
find	
  preliminary	
  findings	
  below	
  and	
  attached.	
  
	
  
AC3W:	
  
1. Inboard	
  (Drive	
  End)	
  Bearing	
  

a. Greased	
  with	
  Red	
  Grease	
  (Currently	
  use	
  Blue	
  Synthetic	
  Mobil	
  Polyrex	
  
EM	
  or	
  Brown	
  Mobil	
  Lithium	
  Base	
  EP2)	
  

b. No	
  lube	
  label	
  on	
  motor	
  
2. Outboard	
  Bearing	
  

a. Shielded	
  	
  on	
  one	
  side	
  
b. Lubricated	
   with	
   Green	
   Grease	
   (Currently	
   use	
   Blue	
   Synthetic	
   Mobil	
  

Polyrex	
  EM	
  or	
  Brown	
  Mobil	
  Lithium	
  Base	
  EP2)	
  
c. No	
  lube	
  or	
  bearing	
  type	
  label	
  on	
  motor	
  or	
  in	
  history	
  

	
  
AC3E:	
  
1. Inboard	
  (Drive	
  End)	
  Bearing	
  

a. Relief	
   plug	
   not	
   removed	
   during	
   greasing	
   or	
   plugged	
   and	
   unable	
   to	
  
relieve	
  

b. Resulted	
  in	
  grease	
  forced	
  into	
  motor	
  between	
  rotor	
  and	
  stator	
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c. Grease	
   hardened,	
   color	
   indeterminate	
   (Currently	
   use	
   Blue	
   Synthetic	
  
Mobil	
  Polyrex	
  EM	
  or	
  Brown	
  Mobil	
  Lithium	
  Base	
  EP2)	
  

d. No	
  lube	
  or	
  bearing	
  type	
  label	
  on	
  motor	
  or	
  lube	
  info	
  in	
  history	
  
2. Outboard	
  Bearing	
  

a. Shielded	
  both	
  sides,	
  grease	
  zert	
  on	
  motor,	
  	
  brown	
  grease	
  packed	
  around	
  
bearing	
  

b. No	
  lube	
  or	
  bearing	
  type	
  label	
  on	
  motor	
  or	
  lube	
  info	
  in	
  history	
  
	
  

R3E:	
  
1. Inboard	
  (Drive	
  End)	
  Bearing	
  

a. Pillow	
  Block	
  Retaining	
  bolts	
  found	
  loose	
  
2. Outboard	
  Bearing	
  

a. Pillow	
  Block	
  Retaining	
  bolts	
  found	
  loose	
  
	
  
Error	
  Precursors/Organizational	
  Weaknesses	
  Identified	
  (to	
  date)	
  
	
  
1. Error	
  Precursors:	
  

a. Interpretation	
  requirements-­‐	
  
I. Motor	
  Lube	
  is	
  Electrician	
  task	
  
II. What	
  is	
  the	
  proper	
  lube?	
  
III. How	
   do	
   we	
   lube	
   (with	
   motor	
   on	
   or	
   off,	
   how	
   long	
   do	
   we	
   warm	
  

up,	
  	
  remove	
  relief	
  plug?,	
  how	
  long	
  do	
  we	
  run	
  after?)	
  
2. Latent	
  Conditions/Organizational	
  Weaknesses	
  

a. No	
  Lubrication	
  type	
  identified	
  on	
  Motors	
  
b. No	
  Bearing	
  Type	
  identified	
  on	
  Motors	
  

I. Motors	
   had	
   shielded,	
   unshielded	
   and	
   partially	
   shielded	
   Bearings	
  
installed	
  

II. All	
  Motors	
  had	
  grease	
  zerts	
  inboard	
  and	
  outboard	
  and	
  were	
  greased	
  
(including	
  the	
  bearing	
  shielded	
  on	
  both	
  sides)	
  

c. Inboard	
  Bearings	
  on	
  AC3E	
  and	
  AC3W	
  did	
  not	
  have	
  grease	
   relief	
  ports	
  
extended,	
  (AC3W	
  still	
  needs	
  to	
  be	
  extended)	
  

d. Standard	
  Lubrication	
  Procedure	
  not	
  integrated	
  
e. Synthetic	
   Lubrication	
   procedure	
   changes	
   not	
   integrated	
   (motor	
   does	
  

not	
  need	
  to	
  be	
  running	
  per	
  Rotating	
  Equipment)	
  
f. Loctite	
  Procedures	
  not	
  integrated	
  across	
  all	
  levels,	
  job	
  plans,	
  crafts	
  

I. Use	
   of	
   thread-­‐locker	
   and	
   retaining	
   compound	
   not	
   completely	
  
integrated	
  

II. Use	
  of	
  "Turn	
  of	
  the	
  Nut"	
  torque	
  method	
  not	
  completely	
  integrated	
  
g. Generic	
  PM	
  Tasks	
  do	
  not	
  require	
  checking	
  for	
  loose	
  bolts,	
  see	
  attached	
  
h. No	
  match-­‐marking	
  on	
  bolts	
  to	
  identify	
  if	
  they	
  were	
  loose	
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Photos:	
  
	
  
A:	
  AC3E	
  Drive	
  End	
  .....................................................................................................................................	
  3	
  
B:	
  AC3E	
  Outboard	
  ......................................................................................................................................	
  4	
  
C:	
  AC3W	
  Drive	
  End	
  ....................................................................................................................................	
  5	
  
D:	
  AC3W	
  Motor	
  Drive	
  End	
  ......................................................................................................................	
  6	
  
E:	
  AC3W	
  Motor	
  ............................................................................................................................................	
  7	
  
F:	
  AC3W	
  Outboard	
  Bearing	
  ....................................................................................................................	
  8	
  
G:	
  R3E	
  Drive	
  End	
  ........................................................................................................................................	
  9	
  
H:	
  R3E	
  Outboard	
  Bearing	
  ....................................................................................................................	
  10	
  
I:	
  R3E	
  Pillow	
  Block	
  Bearing	
  ................................................................................................................	
  11	
  
J:	
  R3E	
  Semi	
  and	
  Annual	
  PM	
  ................................................................................................................	
  11	
  
K:	
  	
  Turn	
  Off	
  Nut	
  Torque	
  Method	
  .......................................................................................................	
  12	
  
	
  

A:	
  AC3E	
  Drive	
  End	
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B:	
  AC3E	
  Outboard	
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C:	
  AC3W	
  Drive	
  End	
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D:	
  AC3W	
  Motor	
  Drive	
  End	
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E:	
  AC3W	
  Motor	
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F:	
  AC3W	
  Outboard	
  Bearing	
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G:	
  R3E	
  Drive	
  End	
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H:	
  R3E	
  Outboard	
  Bearing	
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I:	
  R3E	
  Pillow	
  Block	
  Bearing	
  

	
  
	
  

J:	
  R3E	
  Semi	
  and	
  Annual	
  PM	
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K:	
  	
  Turn	
  Off	
  Nut	
  Torque	
  Method	
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