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The o b j e c t i v e  of  O p e r a t i o n a l  S a f e t y  Management is 
t o  min imize  t h e  r i s k s  a s s o c i a t e d  w i t h  O p e r a t i o n  o f  
t h e  S t a t i o n .  T h i s  p a p e r  p r e s e n t s  o u r  v i e w s  on what  
c o n s t i t u t e s  S a f e t y ,  r e v i e w s  t h e  n a t u r e  o f  p rob lems  
f a c e d  by s t a t i o n  o p e r a t i o n s  s t a f f  and t h e  t o o l s  
ava i l a b l e  t o  d e a l  w i t h  t h e s e  p rob lems .  The dynamic 
n a t u r e  of  S a f e t y  p rob lems  and t h u s  t h e  methods 
r e q u i r e d  t o  manage them a r e  e x p l a i n e d .  Examples a r e  
q  i v e n  of  some r e c e n t l y  e x p e r i e n c e d  p r o b l e m s  and t h e  
t y p e s  o f  p r o c e d u r a l  changes  b e i n g  c o n s i d e r e d  t o  
b e t t e r  a d d r e s s  o p e r a t i o n a l  p rob lems  i n  t h e  f u t u r e .  

INTRODUCTION 

The f u t u r e  of  t h e  C a n a d i a n  N u c l e a r  I n d u s t r y  
d e p e n d s  o n  t h e  e f f e c t i v e n e s s  o f  O p e r a t i o n a l  S a E e t y  
Management a t  a n y  N u c l e a r  Power P l a n t .  

A s  a n  I n d u s t r y  we e n j o y ,  a t  b e s t ,  a  t o l e r a n c e  from 
t h e  " S i l e n t  M a j o r i t y " ,  and t h e  i m p o r t a n c e  of o u r  
p r o d u c t s  t o  t h e  economy of  o u r  P r o v i n c e s  and  t h e  
N a t i o n  is g e n e r a l l y  i g n o r e d .  The  a i r l i n e s ,  t h e  
r a i l w a y s ,  t h e  o i l  i n d u s t r y ,  h o s p i t a l s ,  h o t e l s  and c a r  
m a n u f a c t u r e r s ;  none of  t h e s e  f a c e  s u c h  w r a t h  from t h e  
p u b l i c .  The seeming  w i l l i n g n e s s  o f  some t o  w r i t e  u s  
o f f  due  t o  a  s i n g l e  major  a c c i d e n t  is u n p a r a l l e l e d  i n  
o t h e r  i n d u s t r i e s .  Yet be a s s u r e d  t h a t  a  major  
a c c i d e n t  a t  P o i n t  L e p r e a u ,  w h a t e v e r  t h e  c a u s e ,  would 
i n d e e d  a d v e r s e l y  a f f e c t  t h e  economic  f u t u r e  of e v e r y  
C a n a d i a n ,  and t h e  employment p r o s p e c t s  o f  e v e r y o n e  i n  
t h e  C a n a d i a n  N u c l e a r  I n d u s t r y ,  and  e v e r y  town a n d  
c i t y  a s s o c i a t e d  w i t h  it.  

T h i s  p a p e r  d i s c u s s e s  O p e r a t i o n a l  S a f e t y  Management 
a t  P o i n t  Lepreau  and  w i l l  c o v e r  f o u r  main a r e a s ;  

( 1 )  What i s  S a f e t y ?  
( 2 )  N a t u r e  of  O p e r a t i o n a l  Prob lems .  
( 3 )  T o o l s  f o r  t h e  Job.  
( 4 )  Examples of  t h e  unexpec ted .  

Each of  t h e s e  a r e a s  c o u l d  e a s i l y  form t h e  t o p i c  
f o r  a  p a p e r ,  o r  i n d e e d  a  whole s e s s i o n ,  s o  our  
c o v e r a g e  w i l l ,  o f  n e c e s s i t y ,  be b r i e f .  

W e  w i l l  c l o s e  by rev iewing  t h e  O v e r a l l  S a f e t y  
C u l t u r e  P h i l o s o p h y  a s  we f e e l  i t  s h o u l d  be a p p l i e d .  

WHAT I S  SAFETY 

To o b t a i n  your  a p p r e c i a t i o n  o f  t h e  s c o p e  of  i s s u e s  
t h a t  must be a d d r e s s e d  i n  O p e r a t i o n a l  S a E e t y  
Management, i t  may be n e c e s s a r y  t o  c h a l l e n g e  your 
c u r r e n t  c o n c e p t s  o f  " S a f e t y " .  

D i c t i o n a r y  d e f i n i t i o n s  t e n d  t o w a r d s  t h e  view t h a t  
S a f e t y  is freedom from d a n g e r  and t h e  a b s e n c e  of 
r i s k .  Given  t h a t  a s  E n g i n e e r s  a n d  S c i e n t i s t s  we know 
t h a t  i n  t h e  r e a l  w o r l d  t h e r e  i s  n o  s u c h  t h i n g  a s  
c o m p l e t e  freedom from d a n g e r ,  a n d  t h a t  n o t h i n g  is n o r  
c a n  be r i s k  f r e e ,  we c a n n o t  be s a t i s f i e d  w i t h  t h i s  
d i c t i o n a r y  d e f i n i t i o n  of  S a f e t y .  

S a f e t y  is a  c o n c e p t  t h a t  d i v i d e s  t h e  w o r l d  i n t o  
t h r e e  camps. The f i r s t  camp c o m p r i s e s  t h e  r e c k l e s s  
and i g n o r a n t  who i g n o r e  o r  f l a u n t  a n y t h i n g  to d o  w i t h  
s a f e t y ,  e i t h e r  y o u r s  o r  t h e i r  own. The s e c o n d  camp 
c o n t a i n s  t h o s e  who h o l d  t h a t  S a f e t y  is a b s o l u t e ,  and 
t h a t  only z e r o  r i s k  is a c c e p t a b l e .  T h e s e  a r e  t h e  
d r e a m e r s  who b e l i e v e  t h a t  s a E e t y  is t h e i r  p e r c e p t i o n  
o f  l i v i n g  i n  a  r i s k - f r e e  e n v i r o n m e n t  w i t h  z e r o  
d a n g e r .  T h e s e  p e o p l e  can  o n l y  s u r v i v e  i n  t h e  r e a l  
w o r l d  by drawing  p o l i t i c a l  o r  e m o t i o n a l  c u r t a i n s  o v e r  
e v e r y t h i n g  t h e y  want t o  l i v e  w i t h ,  and  by p r e t e n d i n g  
t h e r e  is n o  prob lem.  You c a n n o t  d i s c u s s  s a f e t y  w i t h  
a  g r o u p  two p e r s o n  w i t h o u t  b e i n g  a c c u s e d  of  b e i n g  
y o u r s e l f  a  r e c k l e s s  g r o u p  o n e  ignoramus .  I n  r e a l i t y ,  
g r o u p  two is a l m o s t  a s  much of  a  r e a l  d a n g e r  t o  
s o c i e t y  a s  g r o u p  o n e ,  a s  t h e y  f a i l  t o  l o o k  f o r  t h e  
r e a l  a n d  o f t e n  l a r g e r  r i s k s  and c o s t s  i n  t h e  
a l t e r n a t i v e s  t o  t h e  t h i n g s  t h e y  o p p o s e .  

The t h i r d  camp c o m p r i s e s  t h o s e  who know t h e  n a t u r e  
of t h e  r e a l  wor ld  and s e e k  t o  d e f i n e  t h e  r e a l  
p rob lems  i n  l i f e  and t o  min imize  t h e  o v e r a l l  r i s k  
a s s o c i a t e d  w i t h  t h e s e  r e a l  p rob lems .  The t h i r d  camp 
a p p r e c i a t e s  t h e  p rob lems ,  c o s t s  and r i s k s  a s s o c i a t e d  
w i t h  unemployment, p o v e r t y ,  t h e  l a c k  o f  a d e q u a t e  
f o o d ,  h e a t i n g  and h o u s i n g ,  a s  w e l l  a s  b o t h  long  te rm 
and  s h o r t  t e r m  r i s k s  t o  h e a l t h  and  t h e  e n v i r o n m e n t .  

I n  t h e  l a t t e r  h a l f  of  t h e  1980s we h a v e  s e e n  a  
g r a d u a l  and n e c e s s a r y  swing i n  s o c i e t y ,  a s  more and 
more p e o p l e  e d u c a t e  t h e m s e l v e s  r e g a r d i n g  t h i r d  camp 
i s s u e s .  I n  t h e  s e v e n t i e s  and e a r l y  e i g h t i e s ,  t h e  
v a s t  m a j o r i t y  o f  a c t i v i s t s  p e o p l e  were i n  t h e  s e c o n d  
camp. They c l o s e d  t h e i r  e y e s  and minds t o  many 
s e r i o u s  h e a l t h  and  s a f e t y  i s s u e s  and c o n c e n t r a t e d  
t h e i r  e E f o r t s  a g a i n s t  a few h i g h  p r o E i l e  i s s u e s .  
These  were t h e  " A n t i - s " ,  a n d  one  of  t h e i r  major  
t a r g e t s  was t h e  N u c l e a r  I n d u s t r y .  
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Publ i c  Sa fe ty  from a  Regulatory pe r spec t ive  can be 
achieved provided c e r t a i n  de f inab le  l i m i t s  can be 
met. To second camp people,  however, t h e r e  is no 
such th ing  a s  a  de f inab le  s a f e  l i m i t .  

Pub l i c  Safety  from an ALARA perspec t ive  s t a t e s  
t h a t  r i s k  should be a s  low a s  reasonably achievable ,  
taking i n t o  account economic and s o c i a l  f a c t o r s .  To 
second camp people,  however , t h e  only  important 
s o c i a l  f a c t o r s  a r e  themselves,  economic f a c t o r s  a r e  
i r r e l e v a n t  un less  they have t o  w r i t e  t h e  cheque on 
t h e i r  own bank account ,  and the  only  reasonable  th ing 
t o  achieve i s  zero  r i s k  t o  themselves pe r sona l ly .  

Indeed, everyone is a  mix in  some proport ion of 
f i r s t ,  second and t h i r d  camp a t t i t u d e s ,  depending on 
t h e  i s sue .  Everyone has t h e i r  own personal  
d e f i n i t i o n  of "acceptably  sa fe"  and everyone is 
prejudiced.  The r i s k s  t h a t  each one of us w i l l  
a ccep t  o r  r e j e c t  a r e  not a l l  based on de f inab le  o r  
r a t i o n a l  c r i t e r i a .  Tes t  yourse l f !  What r i s k s  do you 
accep t  ind iv idua l ly  o r  communally t o  avoid o r  de fe r  
expendi tures  of E f f o r t ,  Time o r  Dol l a r s?  What 
c r i t e r i a  do you use on ca r  r e p a i r s ,  s e a t  b e l t s ,  speed 
limits, weed k i l l e r s ,  home hea t ing ,  swimming pools 
and barbecues? How many of you use Sa fe ty  Boots when 
mowing t h e  lawn, o r  use  Sa fe ty  Glasses  i n  your Home 
t o r  k  shop? 

No Indus t ry  has ever  been t h e  s u b j e c t  of such 
d e t a i l e d  and continuous s c r u t i n y  on a l l  a spec t s  of 
r i s k  and s a f e t y  as  the  Nuclear Industry .  Yet many of 
our problems a r e  a  r e s u l t  of our looking s o  c l o s e l y .  
Because we have looked, an e s t ima te  can be made of 
t h e  long term h e a l t h  e f f e c t s  of t h e  Chernobyl 
acc iden t .  B u t  has anyone looked a t  t h e  
a l t e r n a t i v e s ?  What a r e  t h e  widespread long term 
h e a l t h  e f f e c t s  of a  lrydroqen Sulphide leak in  
Albe r t a ,  a  Fores t  F i r e  i n  Northern Onta r io ,  a  f i r e  a t  
an O i l  Ref inery,  a  Chemical Warehouse, o r  indeed t h e  
bu i ld ing  next door? A propane explosion demolished 
apar tments  and k i l l e d  a  number of people i n  New York, 
y e t  r ece ived  only b r i e f  coverage on an i n s i d e  page of 
a  l o c a l  newspaper. Were t h e  f u t u r e  h e a l t h  e f f e c t s  on 
t h e  people of S a i n t  John any l e s s  from t h a t  f i r e  i n  
New York than they were from Chernobyl? 

The bas ic s  of Nuclear Sa fe ty  can be divided i n t o  
four a r e a s :  

i )  Design Safety  
i i )  Construct  ion and Commissioning Safety  
i i i )  Operat ional  Sa fe ty  
i v )  Decommissioning and Disposal Sa fe ty  

Today we a r e  address ing Operat ional  S a f e t y ,  and 
our s t a r t i n g  point  is a  Commissioned and Licensed 
Opera t iona l  P l a n t ,  f o r  which the  g ran t ing  of an 
Operat ing Licence a s s u r e s  t h a t  Design, Construct ion 
and Commissioning have been judged t o  be "acceptably  
s a f e " .  

Operat ional  Safety  encompasses Radiat ion Sa fe ty  
n a t u r a l l y ,  but perhaps more important ly ,  i t  covers 
Conventional Safety  Areas such a s  Mechanical, 
Thermal, Chemical, E l e c t r i c a l  and F i r e  Sa fe ty  a s  we l l  
a s  F i r s t  Aid and Medical Safety .  

Operat ional  Safety  involves  a  procedural  
defence-in-depth approach. We r e a l i z e  t h a t  everyone 
makes mistakes.  A program must t h e r e f o r e  minimize 
t h e  consequences of a  s i n g l e  mis take,  and maximize 
t h e  chances t h a t  a  mistake w i l l  be recognized and 
cor rec ted  before  i t  is compounded. 

NATURE OF OPERATIONAL PROBLEMS 

Operat ional  Sa fe ty  is not a  s t a t i c  business  
c o n t i n u a l l y  rehashing a  f ixed  s e t  of problems. 

I n  Opera t iona l  Sa fe ty  Management we a r e  dea l ing  
with two s e t s  of v a r i a b l e s  which impact on t h e  r i s k s  
t h a t  must be minimized. 

The f i r s t  s e t  a r e  people; our s t a f f ,  t h e  p u b l i c ,  
p o l i t i c i a n s  and regu la to r s .  For a l l  of these  groups 
we have t o  d e a l  wi th  ever  changing percept ions  of 
what c o n s t i t u t e  r i s k s  and s a f e t y  i s s u e s .  Changing 
pe rcep t ions ,  a s  we l l  a s  new informat ion and 
exper ience,  c o n t i n u a l l y  impact on the  way we view 
s a f e t y .  Every major inc iden t  a t  any power p l a n t ,  and 
even minor ones in-house r equ i re  in-depth review f o r  
a c t u a l  and p o t e n t i a l  s a f e t y  impl i ca t ions .  

For s t a f f  working a t  our p l a n t ,  we have t o  
consider  not only  Occupational Health and S a f e t y  
I s sues ,  including d e t a i l e d  work p ro tec t ion  f o r  every 
t a s k ,  but a l s o  t h e  p o t e n t i a l  impact of human e r r o r  i n  
t h e  implementation of changes and i n  maintenance 
work. We a l s o  need t o  consider  a  va r i e ty  of i s s u e s  
which a r e  now becoming known a s  "Human Fac to r s" ,  a s  
these  i s s u e s  too  impact on s a f e t y .  These include:  

- balancing work loads  so  t h a t  t h e  ind iv idua l  is  
chal lenged but not  bored, avoiding c o n t i n u a l  
over load which leads  t o  s t r e s s ,  i l l n e s s ,  f a t i g u e  
and mistakes.  

- presen ta t ion  of informat ion in  c l e a r ,  p r e c i s e  and 
unambiguous form, t o  ensure  proper communication of 
p l a n t  s t a t u s ,  work i n  p rogress ,  ope ra t ing  
procedures and work p lans ,  avoiding t h e  
m i s i n t e r p r e t a t i o n  t h a t  l eads  t o  problems. 

A t  any l e v e l  we have t o  ensure  t h a t  informat ion 
p resen ta t ion  is  not so  complex o r  s p e c i a l i z e d  t h a t  i t  
i s  d i f f i c u l t  t o  understand, y e t  i t  is no t  so  s imple  
and f a m i l i a r  t h a t  i t  is ignored o r  overlooked. In a  
c r i s i s  r equ i r ing  Emergency Response, r e l e v a n t  and 
a c c u r a t e  informat ion must be presented i n  a  useable  
form; i t  must not  be l o s t  in  an overwhelming 
onslaught  of alarms and i n d i c a t i o n s  occurr ing because 
every system i n  t h e  p lan t  has  changed s t a t e .  
Accurate and a p p r o p r i a t e  response in  a  c r i s i s  a l s o  
r e q u i r e s  breadth and depth of ind iv idua l  e x p e r t i s e  
and exper ience i n  those  i n  a  p o s i t i o n  t o  respond. 

The second s e t  of v a r i a b l e s  impacting on 
Operat ional  Sa fe ty  i s  the  equipment i t s e l f .  A l l  
equipment d e t e r i o r a t e s  with time and use ,  some a t  i t s  
normal design r a t e ,  some a t  an a c c e l e r a t e d  r a t e  due 
t o  e r o s i o n ,  c o r r o s i o n ,  f r e t t i n g ,  v i b r a t i o n  o r  o t h e r  
adverse cond i t ions .  Equipment and component 
breakdowns a r e  an unavoidable f a c t  of l i f e .  
Operat ional  Sa fe ty  Management involves  no t  on ly  
ensuring t h a t  r e p a i r s  a r e  ef Eected s a f e l y ,  but  t h a t  
t h e  p l a n t  can con t inue  t o  be operated s a f e l y  u n t i l  
t h e  r e p a i r  i s  made. Often t h i s  is compounded by t h e  
non-ava i l ab i l i ty  of i d e n t i c a l  replacement p a r t s ,  
which can be a s  much a  func t ion  of t echno log ica l  
development over t h e  30 year p l a n t  l i f e  render ing t h e  
o r i g i n a l s  o b s o l e t e ,  as any warehousing o r  
t r a n s p o r t a t i o n  problems. Ensuring s a f e t y  with 
varying equipment con£ igur a t i o n s  and component 
c a p a b i l i t i e s  i s  p a r t  of t h e  task.  
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P r o v i n g  t h e  c o n t i n u e d  a v a i l a b i l i t y  a n d  c a p a b i l i t y  
o f  S a f e t y  s y s t e m s  a n d  s a f e t y  s u p p o r t  s y s t e m s  is 
a n o t h e r  a r e a  which r e q u i r e s  a t t e n t i o n .  A s  shown a l l  
too c l e a r l y  a t  C h e r n o b y l ,  d e s i g n  o f  some s a f e t y  
s u p p o r t  s y s t e m s  c a n  be s u c h  t h a t  p r o v i n g  t h e i r  
c a p a b i l i t y  i n v o l v e s  p l a c i n g  t h e  p l a n t  i n  a n  u n u s u a l  
a n d  o f t e n  u n n e c e s s a r i l y  r i s k y  c o n f i g u r a t i o n .  

One o f  t h e  more  s i g n i f i c a n t  a r e a s  f o r  O p e r a t i o n a l  
S a f e t y  Management  is t h a t  o f  O u t a g e  P l a n n i n g .  Wi th  
s y s t e m s  d e s i g n e d  t o  d e f e n d  i n - d e p t h  a g a i n s t  i n c i d e n t s  
t h a t  may o c c u r  w i t h  t h e  p l a n t  o p e r a t i n g ,  we a r e  f a c e d  
w i t h  m a i n t e n a n c e  t o  a  m u l t i t u d e  o f  c o m p o n e n t s ;  t a k i n g  
many s y s t e m s  o u t  of  s e r v i c e  f o r  i n s p e c t i o n ,  y e t  s t i l l  
w i t h  t h e  n e e d  t o  r e t a i n  c a p a b i l i t y  a n d  b a c k u p s  f o r  
e a c h  e s s e n t i a l  f u n c t i o n .  A l l  t h i s  work m u s t  be 
p l a n n e d  u n d e r  t h e  e v e r  w a t c h f u l  e y e s  o f  t h o s e  who 
t e l l  u s  we a r e  s o  v a l u a b l e ,  t h a t  we a r e  c o s t i n g  t h e  
p e o p l e  o f  New B r u n s w i c k  $ 3 0 , 0 0 0  p e r  h o u r  i n  
r e p l a c e m e n t  e n e r g y  costs a l o n e ,  d u r i n g  a n  o u t a g e .  

T h i s  i s  a  b r i e f  summary o f  t h e  o p e r a t i o n a l  
p r o b l e m s  i m p a c t i n g  o n  s a f e t y .  I t  i s  o b v i o u s  f r o m  t h e  
s c o p e  a n d  e x t e n t  o f  t h e  i s s u e s  i n v o l v e d  t h a t  S a f e t y  
m u s t  b e  t h e  c o n c e r n  o f  e v e r y o n e  a t  t h e  p l a n t ;  i t  
c a n n o t  b e  d e l e g a t e d  to a s i n g l e  i n d i v i d u a l  o r  g r o u p .  

TOOLS FOR THE JOB 

T h e  m a j o r  t o o l s  r e q u i r e d  f o r  t h e  j o b  o f  
O p e r a t i o n a l  S a f e t y  Management a r e  P r o c e d u r e s ,  
T r a i n i n g  a n d  E x p e r i e n c e .  They b o i l  down t o  p e o p l e .  

At  a l l  t i m e s  a  l i c e n s e d  S h i f t  S u p e r v i s o r  i s  i n  
c h a r g e  of t h e  u n i t  a n d  h a s  o v e r a l l  r e s p o n s i b i l i t y  f o r  
s a f e  p l a n t  o p e r a t i o n .  He m u s t  e n s u r e  t h a t  o p e r a t i o n  
a n d  m a i n t e n a n c e  of  t h e  p l a n t  is c a r r i e d  o u t  i n  
a c c o r d a n c e  w i t h  a  h e i r a c h i a l  s e t  o f  p r o c e d u r e s  
bounded  by t h e  R e a c t o r  O p e r a t i n g  L i c e n c e  a n d  t h e  
O p e r a t i n g  P o l i c i e s  a n d  P r i n c i p l e s  (OP & P )  o f  t h e  
S t a t i o n .  I n  p a r t i c u l a r ,  t h e  OP & P  document  d e f i n e s  
t h e  b o u n d s  o u t s i d e  which  t h e  S t a t i o n  o r  a n y  s y s t e m  
m u s t  n o t  b e  o p e r a t e d .  OP & P o v e r l a y  c o n d i t i o n s  
i m p o s e d  by R e g u l a t o r s  on  a  w e l l  d e v e l o p e d  se t  o f  
s o u n d  s a f e  o p e r a t i n g  a n d  management  p r a c t i c e s .  

W i t h i n  t h e  p r o c e d u r a l  h i e r a r c h y  a r e  a p p r o v e d  
Ope r a t i n g  M a n u a l s  (OMS) which  i n c o r p o r a t e  t h e  
o p e r a t i n g  r e q u i r e m e n t s  oE t h e  d e s i g n  a s  w e l l  a s  
r e l a t e d  i n d u s t r y  e x p e r i e n c e .  T h e s e  d o c u m e n t s  d e a l  
w i t h  r e g u l a r  a n d  f o r e s e e a b l e  t a s k s  a n d  i n c l u d e  t h e  
e x p e r i e n c e  a n d  recommendat  i o n s  o f  a  w i d e  v a r i e t y  o f  
e x p e r t s  i n  many t e c h n i c a l  f i e l d s .  They a l s o  r e c e i v e  
e x t e n s i v e  i n - h o u s e  r e v i e w  and  O p e r a t i o n s  f e e d b a c k ,  so 
t h a t  t h e r e  is e v e r y  o p p o r t u n i t y  f o r  i n p u t  o f  l e s s o n s  
l e a r n e d .  S p e c i a l  se ts  o f  t h e s e  m a n u a l s ,  Abnormal  
P l a n t  O p e r a t i n g  P r o c e d u r e s  (APOPs) a n d  C o n t i n g e n c y  
P l a n s ,  a r e  t h e  t o p i c s  o f  s e v e r a l  p a p e r s  to be 
p r e s e n t e d  a t  t h i s  c o n f e r e n c e .  

P r o c e d u r e s  a r e  a l s o  i n  p l a c e  t o  c o n t r o l  p e r m a n e n t  
E n g i n e e r i n g  C h a n g e s  t o  t h e  o r i g i n a l  d e s i g n  o f  p l a n t  
s y s t e m s .  S i m i l a r l y  p r o c e d u r e s  a r e  i n  p l a c e  to  
c o n t r o l  t h e  d e v e l o p m e n t  and i m p l e m e n t a t i o n  o f  Work 
P l a n s  n e e d e d  to  i m p l e m e n t  t h e s e  E n g i n e e r i n g  C h a n g e s  
o r  to u n d e r t a k e  a n y  u n u s u a l  tests o n  s t a t i o n  s y s t e m s ,  
p a r t i c u l a r l y  s a E e t y  o r  s a f e t y  r e l a t e d  s y s t e m s .  

A l l  o f  t h e s e  p r o c e d u r e s  a r e  d e v e l o p e d  u s i n g  a  w e l l  
t r i e d  d e f e n c e - i n - d e p t h  a p p r o a c h  to i d e n t i f y  and  
r e c t i f y  p r o b l e m s .  T h i s  a p p r o a c h  i n c l u d e s  b u t  is n o t  
l i m i t e d  t o  t h e  f o l l o w i n g :  

i )  W e l l  t r a i n e d  a n d  e x p e r i e n c e d  i n i t i a t i n g  a u t h o r .  
i i )  E x p e r i e n c e d  T e c h n i c a l  a n d  Management  r e v i e w .  
i i i )  S a f e t y  a n d  R e g u l a t o r y  r e v i e w  i f  S a f e t y  o r  S a f e t y  

S u p p o r t  S y s t e m s  o r  o t h e r  h i g h  p r o f i l e  s y s  terns 
a r e  i n v o l v e d .  

i v )  O p e r a t i o n s  r e v i e w .  
v )  F i n a l  judgement  o f  t h e  S h i f t  S u p e r v i s o r  

r e g a r d i n g  f i n a l  i m p l e m e n t a t i o n .  

I m p l e m e n t a t i o n  o f  Work P l a n s  a n d  n o n - r o u t i n e  t e s t s  
o n  S a f e t y  s y s t e m s ,  S a f e t y  S u p p o r t  s y s t e m s  a n d  h i g h  
p r o f i l e  p r o c e s s  s y s t e m s  i n c l u d e  a  d e f e n c e - i n - d e p t h  
a p p r o a c h  t o  e n s u r e  t h a t  t h e  s t e p s  a r e  u n d e r t a k e n  
p r o p e r l y  a n d  i n  c o r r e c t  s e q u e n c e .  T h e s e  g e n e r a l l y  
i n c l u d e  : 

i )  A w e l l  r e v i e w e d  p r o c e d u r e ,  a p p r o v e d  by 
Management ,  R e g u l a t o r s  a n d  t h e  S h i f t  S u p e r v i s o r .  

i i )  S i g n  O f f s  a t  key s t e p s .  
' i i i )  I n d e p e n d e n t  v e r i f i c a t i o n  o f  s t e p s  c o m p l e t e d .  
i v )  S h i f t  a c c e p t a n c e  o f  t h e  c o m p l e t e d  p l a n .  
V )  T e s t i n g  o f  e q u i p m e n t  p r i o r  t o  s e r v i c e .  

I f  a  t e m p o r a r y  s i t u a t i o n  a r i s e s  when a  s y s t e m  m u s t  
b e  o p e r a t e d  i n  a  manner  d i f f e r e n t  f rom t h a t  d e t a i l e d  
i n  a n  OM, a n  O p e r a t i n g  I n s t r u c t i o n  is  d e v e l o p e d  
( u s i n g  t h e  same p r o c e s s  a s  f o r  a n  OM). 

I f  a  work p l a n  o r  o p e r a t i o n  is to b e  u n d e r t a k e n  
a n d  t h e  S h i f t  S u p e r v i s o r  f e e l s  t h a t  t h e  s t e p s  i n  t h e  
t a s k  a r e  n o t  s u f f i c i e n t l y  d e t a i l e d ,  t h i s  d e t a i l  c a n  
b e  c o v e r e d  i n  a n  O p e r a t i n g  O r d e r .  

I f  a n  e r r o r  is f o u n d  i n  a n  a p p r o v e d  O p e r a t i n g  
P r o c e d u r e ,  o r  a  s i t u a t i o n  a r i s e s  t h a t  i s  i n a d e q u a t e l y  
c o v e r e d ,  a  Jumper c a n  b e  r a i s e d ,  b a s e d  o n  t h e  S h i f t s  
t r a i n i n g  a n d  e x p e r i e n c e ,  to t e m p o r a r i l y  r e s o l v e  t h e  
p r o b l e m .  J u m p e r s  c a n  a l s o  b e  a p p l i e d  t o  t e m p o r a r i l y  
r e s o l v e  h a r d w a r e  p r o b l e m s ,  b o t h  i n  n o r m a l  o p e r a t i o n  
o r  f o r  t e s t  s i t u a t i o n s .  I n s t a l l a t i o n  o f  j u m p e r s  is 
s t r i c t l y  c o n t r o l l e d .  An a p p r o v e d  jumper  i n s t a l l a t i o n  
p r o c e d u r e  d e t a i l s  r e q u i r e m e n t s  f o r  i n d e p e n d e n t  
t e c h n i c a l  r e v i e w ,  Management a n d  R e g u l a t o r y  a p p r o v a l ,  
c l e a r  f i e l d  i d e n t i f i c a t i o n  o f  t h e  e q u i p m e n t  i n v o l v e d  
i n  t h e  j u m p e r ,  c l e a r  d o c u m e n t a t i o n  o f  t h e  p u r p o s e  a n d  
r e q u i r e d  d u r a t i o n  o f  t h e  j u m p e r ,  a n d  s i g n  o f f s  w i t h  
i n d e p e n d e n t  v e r i f i c a t i o n  f o r  b o t h  i n s t a l l a t i o n  a n d  
r e m o v a l .  

A l l  f i e l d  work ,  o t h e r  t h a n  t h a t  o f  a n  o p e r a t i o n a l  
n a t u r e ,  is g o v e r n e d  by a  Work P e r m i t  s y s t e m .  T h i s  
e n s u r e s  t h a t  a d e q u a t e  work p r o t e c t i o n  ( c o n v e n t  i o n a  1 
a n d  r a d i a t i o n  s a f e t y )  c a n  be e s t a b l i s h e d  f o r  t h e  j o b ,  
t h a t  t h e  S h i f t  S u p e r v i s o r  a n d  CRO a r e  a w a r e  a n d  
a p p r o v e  o f  t h e  e q u i p m e n t  a f  E e c t e d  by t h e  w o r k ,  a n d  
t h a t  t h e  s t a t u s  o f  t h e  work c a n  b e  t r a c k e d .  A l l  
e q u i p m e n t  a f f e c t e d  by t h e  j o b  i s  c l e a r l y  i d e n t i f i e d  
i n  t h e  f i e l d  a n d  i n  t h e  C o n t r o l  Room. A f f e c t e d  
e q u i p m e n t  is a l s o  s u b j e c t  t o  a  r e l e a s e - f o r - s e r v i c e  
a c c e p t a n c e  which  i n v o l v e s  s u i t a b l e  t e s t i n g  a n d  
r e p o i s i n g .  

An a d d i t i o n a l  a s p e c t  o f  t h e  c o n t r o l  o f  work is t h e  
r e q u i r e m e n t  f o r  p l a n n i n g  a n d  s c h e d u l i n g  t h e  n e c e s s a r y  
r e s o u r c e s  w h i c h  is d o n e  t h r o u g h  a  c e n t r a l  P l a n n i n g  
Group.  

An o v e r a l l  D a i l y  Work P l a n  is p r o d u c e d  w h i c h  
s c h e d u l e s  work b a s e d  o n  i n p u t  f rom O p e r a t i o n s ,  Work 
G r o u p s  a n d  Management .  I n  p a r t i c u l a r ,  m a j o r  j o b s  o r  
t e s t s  r e c e i v e  Management a p p r o v a l  b e f o r e  p r o c e e d i n g .  
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A p a r t i c u l a r  a n d  e f f e c t i v e  f e a t u r e  o f  PLGS is t h e  
d a i l y  P l a n n i n g  Mea t i n g ,  t y p i c a l l y  o f  1 5 m i n u t e s  
d u r a t i o n ,  i n v o l v i n g  Yanagement, O p e r a t i o n s  and  
T e c h n i c a l  U n i t  s u p e r v i s o r s  an? ~ ~ p e c i a l i s t s .  
Ovel-rtiyll t p r o b l e m s  a r e  p r e s e n t e d  a n d  t h e  p r o p o s e d  
work f o r  t h e  d a y  i s  d i s c u s s e d  i n  a n  o p e n  forum where 
i d e a s  c a n  b e  f r e e l y  exchanged ,  c o n c e r n s  r a i s e d  a n d  
c o n f l i c t s  i n  s c h e d u l e  a n d  r e q u i  rea ien t s ,  which m i g h t  
have  s L!.i>,oa-.d t h r o u g h  o t h e r  p r o c e d u r a  1 b a r r i e r s ,  c a n  
b e  i d e n t i f i e d  and  r e s o l v e d .  

The volume o f  work,  t h e  o p p o r t u n i t y  f o r  tests and 
t h e  r l e c e s s i t y  o f  o f f - n o r m a l  s y s t e m  c o n f  i g a r a t i o n s  
make t h e  a p p l i c a t i o n  o f  O p e r a t i o n a l  S a f e t y  Management 
p a r t i c u l a r l y  s i g n i  F i c a n t  f o r  t h e  p l a n n i n g  and  
e x e c u t i o n  o f  m a i n t e n a n c e  o u t a g e s .  

A t  PLGS we a s s i g n  a  number o f  k e y  s t a f f  t o  a n  
O u t a g e  C o o r d i n a t i . o n  Group s e v e r a l  weeks p r i o r  t o  e a c h  
m a j o r  o u t a g e  t o  a s s i s t  w i t h  t h e  a d d i t i o n a l  volume and 
c o m p l e x i t y  o f  work. 

EXAMPLES OF THE UNEXPECTED 

With t h o u s a n d s  o f  j o b s ,  i n v o l v i n g  t e n s  o r  h u n d r e d s  
o f  t h o u s a n d s  o f  components ,  u n d e r t a k e n  i n  a s i n g l e  
o u t a g e ,  a  v e r i t a b l e  mounta in  o f  papet-work mus t  b e  
p r o c e s s e d  i n  t h e  form o f  Work P l a n s ,  Work P e r m i t s ,  
o p e r a t i n g  Ordecs ,  Jumper Records  and ~ e s t i n g  
R e q u i r e m e n t s .  Given t h e  n a t u r e  o f  p e o p l e  and  t h e  
q u a n t i t y  o f  work, i t  is  i n e v i t a b l e  t h a t  m i s t a k e s  w i l l  
b e  made o n  some i t e m s  a n d  t h a t  some o f  t h e  p r o c e d u r a l  
b a r r i e r s  w i l l  be b r e a c h e d  o n  o c c a s i o n .  Given  t h e  
d e f  e n c e - i n - d e p t h  a p p r o a c h ,  b o t h  p r o c e d u r a l 1  y  and  i n  
e q u i p m e n t  a n d  s y s t e m  d e s i g n ,  i t  i s  r a r e  t h a t  a b r e a c h  
compounds i t s e l f  t h r o u g h  s e v e r a  1 b a r r i e r s  r e s u l t i n g  
i n  a S a f e t y  i n c l d e n t  a n d  c a s u a l t i e s .  

O p e r a t i o n a l  S a f e t y  Management i n v o l v e s  a d e t a i l e d  
r e v i e w  o f  a l l  inc:irlerlts t h a t  i n v o l v e  a  b r e a c h  o f  one  
o r  more o f  t h e  p r o c e d u r a l  o r  eq l l ipment  b a r r i e r s  to 
c r e a t e  a  s a f e t y  h a z a r d .  On a n  i n d i v i d u a l  b a s i s ,  
p r o b l e m s  may b e  s o l v e d  b y  p r o c e d u r a l  c h a n g e s ,  d e s i g n  
c h a n g e s  0:: for1;her  o r  r e s t r u c t u r e d  t r a i n i n g .  The 
ob] e c t i v e  is  t o  b o t h  b e t t e r  c o ~ n ~ n i ~ n i c a t e  t h e  way 
t h i n g s  mus t  b e  done  a n d  t h e  h a z a r d s  i n v o l v e d  i n  
i n c o r r e c t  o p e r a t i o n ,  and  t o  make s y s t e m s  a s  
i n v u l n e r a b l e  a s  p o s s i b l e  t o  i n d i v i d ~ ~ a l  m i s t a k e s .  
Re yond t h e  t r e a t m e n t  o f  i n d i v i d u a l  i n c i d e n t s ,  
a s s e s s r n e n t  o f  t r e n a l s  c a n  r e q u i r e  rnore g e n e r i c  c h a n g e s  
t o  work p r a c t i c e s .  

A l l  o f  t h e  s i g n i f i c a n t  i n c i d e n t s  t h a t  have  
o c c u r r e d  a t  P o i n t  Lepreau  s o  f a r  t h i s  y e a r  were 
r e l a t e d  t o  t h e  Annual  Main te~>anr:l! Dutage  . While we 
d o  n o t  h a v e  t h e  t i m e  t o  r e v i e w  e a c h  o f  t h e s e  i n  
d e t a i l ,  a few examples  may b e  a p p r o p r i a t e .  We s h a l l  
assume t h a t  t h e  a u d i e n c e  i s  f a m i l i a r  w i t h  t h e  s y s t e m  
d e s i g n s  a n d  t h e  a d d i t i o n a l  S a f e t y  b a r r i e r s  which 
g u a r d  a g a i n s t  a n y  o f  t h e s e  p r o b l e m s  d e v e l o p i n g  i n t o  a  
p u b l i c  s a f e t y  c o n c e r n .  

Dur ing  t h e  o u t a g e ,  w h i l e  t h e  HTS was d r a i n e d  t o  
h e a d e r  l e v e l  f o r  o t h e r  work,  a  permit k q . 3 3  i s s t l e d  t o  
r e p l a c e  a v a l v e  i n  t h e  HT Gland S e a l  C o o l i n g  s y s t e m .  
A f t e r  b r e a c h i n g  t h e  l )ot tom j o i n t  o f  t h e  v a l v e  and 
c o l l e c t i n g  a b o u t  hdl: .3 3rum o f  heavy  w a t e r ,  i t  was 
. ~ p p a r e n t  t h a t  t h e  l i n e  was n o t  d r a i n i n r j  a s  e x p e c t e d  
r\s t h e r e  was no  l e s s e n i n g  o f  t h e  f l o w .  The 
i s o l a t i o n s  f o r  t h e  work p e r m i t  were c h e c k e d  a n d  a  
d i r e c t  p a t h  was found  t o  t h e  8 e a t  T r a n s p o r t  S t o r a g e  
Tank. I f  n o t  f o r  t h e  j o b  p l a n n i n g ,  t r a i n i n g  and  
e x p e r i e n c e  o f  t h e  m a i n t a i n e r  i n v o l v e d ,  t h e  e r r o r  i n  
t h e  work p e r m i t  m i y h t  hdve r e s u l t e d  i n  a n  e m b a r r a s i n g  
heavy  w a t e r  s p i l l .  

A f t e r  c h a n g i n g  o r i f i c e s  i n  t h e  HT S t a b i 1 i . t ~  L i n e ,  
w i t h  t h e  HTS r e f i l l e d  a n d  p r e s s u r i z e d ,  a  series o f  
t e s t s  were  p l a n n e d  w i t h  wily two o f  t h e  f o u r  HTS 
pumps ope  r a t i n g ,  t o  v e r i f y  t h e  e x p e c t e d  r e d u c t i o n  i n  
v i h r ? t i o n .  D u r i n g  t h e  t e s t  a s m a l l  s e a l  weld l e a k  
occl irraci  <it a HTS p u r i f i c a t i o n  v a l v e .  

The S h i f t  p e r s o n n e  L were f a c e d  w i t h  a n  u n e x p e c t e d  
o c c u r r e n c e  w i t h  p r o b a b l y  minor  c o n s e q u e n c e s .  The 
c h o i c e s  a v a i l a b l e  were  t o  ' c o n t i n u e  t h e  test f o r  a  
f u r t h e r  t e n  m i n u t e s  o r  s o  t o  g a t h e r  sorne v e r y  u s e f u l  
v i b r a t i o n  d a t a  a n ?  to  c o n t i n u e  a  m u l t i t u d e  o f  
u n r e l a t e d  maintenar~. :e  work i n  t h e  R e a c t o r  B u i l d i n g  t o  
4nee.t; the  p r e s s i n g ,  c o s t l y  o u t a g e  s c h e d u l e .  However 
t h e  S h i f t  S u p e r v i s o r  c h o s e  t o  a c t  i 11 khe i n t e r e s t s  o f  
S a f e t y .  The test  was t e r m i n a t e d ,  a n d  a l l  p e r s o n s  n o t  
i n v o l v e d  w i t h  t h e  t e s t  were a s k e d  t o  l e a v e  t h e  
r e a c t o r  b u i l d i n g  u n t i  1 a n y  c o n t a m i n a t i o n  r e s u l t i n g  
from t h e  l e a k  were  l o c a t e d  a n d  c l e a n e d  up.  

A g r e a t  d e a l  o f  w e l d i n g  and  s u b s e q u e n t  r a d i o g r a p h y  
o c c u r r e d  i n  t h e  t u r b i n e  h a l l  d u r i n g  t h e  o u t a g e .  At  
t h e  e n d  o f  o n e  d o s i m e t r y  p e r i o d ,  a w e l d e r ' s  TLD 
i n d i c a t e d  a n  o v e r e x p o s u r e  o f  75 mSv d e e p  d o s e .  An 
immedia te  e n q u i r y  had t o  b e  h e l d  which d e t e r m i n e d  
t h a t  t h e  c o n f i n e d  s p a c e  a t  o n e  weld  l o c a t i o n  had  l e d  
t h e  w e l d e r  t o  t a k e  o f f  h i s  badge  and  p l a c e  i t  n e a r b y  
w h i l e  h e  u n d e r t o o k  h i s  weld .  F o r  o n e  b r e a k ,  d u r i n g  
which h i s  w e l d s  were  radiographed, h e  f o r g o t  t o  
r e t r i e v e  h i s  badge .  R e t u r n i n g  s u b s e q u e n t l y  t o  
r e t r i e v e  t h e  badge ,  h e  d i d  n o t  r e p o r t  t h e  
misp lacernsn t  a n d  o b t a i n  a  new badge  a s  r e q u i r e d  by 
p r o c e d u r e s .  Whi le  t h i s  i n c i d e n t  may clot h a v e  
r e s u l t e d  i n  a n  o v e r e x p o s u ~ - e  o r  h e a l t h  r i s k  t o  t h e  
weldc?:, t h e  i n c r e a s e d  s t r e s s  imposed o n  AECB s i te  
o f f i c e r s  a n d  s t a t i o n  H e a l t h  P h y s i c s  s t a f f  by 
r e v e l a t i o n  o f  s u c h  a  TLD r e s u l t ,  i s  n o t  n e g l i g i b l e .  

T h e r e  were  two t u r b i n e  r e l a t e d  i n c i d e n t s  ; t h e  
f i r s t  i n v o l v e d  t h e  i n a d v e r t e n t  c r o s s i n g  o f  h y d r a u l i c  
power and  t r i p  s y s t e m  h o s e s  t o  c > r l e  :>f t h a  i n t e r c e p t  
v a l v e s .  The p r o c e d u r e  r e ~ l l i i r a d  t h a t  o n l y  o n e  h o s e  b e  
d i s c o n n e c t e d  a t  a t i m e .  N e v e r t h e l e s s  t h e y  ended  u p  
c r o s s e d ,  srkcil Shah o n  a n y  manoeuvre r e q u i r i n g  power  
movement o t  t h e  i n t e r c e p t  v a l v e ,  t h e  p r e s s u r e  i n  t h e  
l o w e r  c a p a c i t y  t r i p  s y s t e m  d r o p p e d ,  a n d  a t u r b i n e  
t r i p  o c c u r r e d .  T h e r e  were  no  d e s i g n  b a r r i e r s  t o  
i d e n t i f y  t h e  i n d i v i d u a l  h o s e s  a n d  t e r m i n a l  p o i n t s ,  
and n o  b a r r i e r s  t o  p r e v e f l t  c ~ . ) n n e c t i o n  o f  e i t h e r  h o s e  
t o  e i t h e r  s y s t e m .  I n  t h e  s e c o n d  i n c i d e n t ,  a  jumper  
was i n s t a l l e d  t o  p r e v e n t  movement o f  a u t o m a t e d  v a l v e s  
o n  t h e  e x t r a c t i o n  s t e a m  l i n e s  w h i l e  i n s p e c t i o n  a n d  
componer~ t  r e p l a c e m e n t  work was u n d e r t a k e n .  The 
j utnper paperwork  was m i s p l a c e d  a n d  c o n s e q u e n t l y  t h e  
jumper s t a y e d  i n  p l a c e  aft1.c t h e  o u t a l ~ e ,  u n t i l  i t  was 
d i s c o v e r e d ,  s u b s e q u e n t  t o  a t u r b i n e  t r i p ,  t h a t  some 
v a l v e s  -.ve.~i? i n  t h e  wrong p o s i t i o n .  

Beyond t h e  ubvio l l s  c l l anges  r e q u i r e d  t o  d e a l  w i t h  
ecl.::~ of t h e s e  i n d i v i d u a l  i n c i d e n t s ,  i t  i s  a p p a r e n t  
m a t ,  I ~ h e  paperwork  mounta in  which ocr:lirs d u r i n g  a n  
o u t a g e  is  i m p o s i n g  too g r e a t  a  work l o a d  o n  t h e  
c u r r e n t  s h i f t  co .~~pLt?~nent ,  s u c h  t h a t  t r a c k i n g  t h e  
s t a t u s  of i n d i v i d u a l  j o b s ,  a n d  r e s o l v i n g  t h e  o v e r a l l  
p l a n t  s t a t u s  i s  i n c r e a s i n g l y  d i f  E i c u l t .  

In o r d e r  t o  e a s e  t h e  l o a d  o n  t h e  S h i f t  S u p e r v i s o r  
and CRO, we p r o p o s e  t o  expand  a n d  b e t t e r  d e f i n e  t h e  
r o l e  ot t h e  S h i f t  O ~ ~ t a g e  C o o r d i n a t i o n  g r o u p  i n  
t r a c k i n g  a n d  e x p e d i t i n g  work d u r i n ~ j  f u t u r e  o u t a g e s .  
The p a p e r  mounta in  imposed by  o u r  a b i l i t y  tr) 
s u p e r s c h e d u l e  011:- o u t a g e  j o b s  w i t h  Computer ized  Work 
S c h e d u l i n g ,  i s  a  voLurne prob lem t h a t  we i n t e n d  t o  
r e s o l v e  by d e v e l o p i n g  a n  improved an111 c o ~ n p u t a r i z e d  
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cia t* b a s e  s y s  t e m  f o r  t r a c k i n g  p a p e r  t r a i  1.:; t o  r e s o l v e  
j o b  s t a t u s ,  Thi.s s h o u l d  r e d u c e  t h e  c h a n c e s  o f  
paperwork  b e i n g  m i s l a i d ,  n c  r l e c e s s a r y  t e s t s  
o v e r l o o k e d  . 

As o n e  o f  o u r  m a j o r  a r e a s  o f  S a f e t y  c o n c e r n ,  we 
i n t e n d  t o  s u p p l e m e n t  t h e  c u r r e n t  s t a t u s  a la r rn  
m o n i t o r i n g  s y s t e m  w i t h  a  c o m p u t e r i z e d  E x p e r t  s y s t e m  
t o  m o n i t o r  c r i t i c a l  s a f e t y  p a r a m e t e r s ,  e q u i p m e n t  a n d  
b a c k u p  s y s t e m  s t a t u s ,  and  t o  d e f i n e  s u c h  a r e a s  as 
h e a t  s i n k  s t a t u s .  T h i s  will n o t  o n l y  r a p i d l y  
d i a g r i o s e  p r o b l e m s ,  b u t  d i s p l a y  d i  re# -4 ly  the 
p r ~ 3 c e d u r a l  f l o w  c h a r t s  t o  b e  f o l l o w e d  t o  r e s o l v e  t h e  
p r o b l e m s  o r  cha.nge to  a n  A l t e r n a t e  Heat S i n k .  

W e  e x p e c t  t h a t  t h e  p r o p e r  a,o,oli.cat-ion o f  modern 
c o m p u t e r  t e c h n o l o g y  i n  t h e s e  a  reas o f  O p e r a t i o n a  1 
S a f e t y  Manaqe~nent  w i l l  a s s i s t  u s  i n  p r o c e s s i n g  t h e  
volumes o f  d a t a  a n d  i n f o r a a t i o n  t h a t  a r e  r e q u i r e d  Iso 
i n c r e a s e  o u r  e f f i c i e n c y  a n d  e f f e c t i v e n e s s  . 

The o b j e c t  o f  O p e r a t i o n a l  S a f e t y  Management i s  t o  
m i n i m i z e  t h e  a c t u a l  r i s k s  a s s o c i a t e d  w i t h  real S a f e t y  
h a z a r d s  as t h e y  m i g h t  i m p a c t  o n  t h e  o p e r a t i n g  s t a f f  
a n d  t h e  p l l b l i c .  Due t o  d i s t o r t i o n s  i m p l i c i t  i n  
e v a l z a t i n g  r i s k s ,  it i s  a l s o  n e c e s s a r y  t o  a p p l y  t h e s e  
p r i n c i p l e s  t o  m i n i m i z i n g  additions 1 p a  t-ceived r i s k s .  
A .ji'Lemrna we o c c a s i o n a l l y  f a c e  i s  b e i n g  r e q u e s t e d  t o  
r e d u c e  a p e r c e i v e d  Lou l e v e l  r i s k  e v e n  where  t h e  o n l y  
p r a c t i c a l  way t o  d o  t h i s  would a c t u a l l y  i n c r e a s e  r e a l  
r i s k  e l s e w h e  r e .  

G i v e n  t h a t  e v e r y o n e  makes m i s t a k e s ,  O p e r a t i o n a l  
S a f e t y  Management p r a c t i c e s  mus t  e n s u r e  t h a t  t h e r e  i:: 
a d e f  e n c e - i n - d e p t h  a p p r o a c h  i n  d e v i s i n g  p r o c e d u r a l  
b a r r i e r s .  T h i s  a p p r o a c i ~  m i n i m i z e s  t h e  c o n s e q u e n c e s  
o f  a s i n g l e  m i s t a k e ,  a n d  maximizes ( b y  c r i t i c a l  
r e v i e w )  t h e  c h a n c e s  t h a t  a  m i s t a k e  w i l l  be r e c o g n i z e d  
a n d  c o r r e c t e d  b e f o r e  i t  i s  compounded. However, o n l y  
by o v e r l a y i n g  a n  e f f  e.2 t i v e  s y s t e m  to a d e q u a t e l y  
a s s e s s  a n d  r e c t i f y  p r o b l e m s  which l e a d  t s ~  b a r r i e r s  
b e i n g  b r e a c h e d ,  c a n  we min imize  t h e  f r w ~ ~ l e n c y  o f  
b a r r i e r s  be i r ig  b r e a c h e d .  The p r o c e s s  is  i t s e l f  
dynamic ,  d u e  t o  t h e  natj.~rt;? o f  t h e  p e o p l e  a n d  
e q u i p m e n t  w i t h  which we work. W e  a l w a y s  welcome 
c o n s t r u c t i v e  c r i t i c i s m  which c a n  o f f e r  p r a c t i c a l  
s o l u t i o n s  t o  a n y  prob lem we may f a c e .  We wou1.d l i k e  
t o  o p e n  t h e  f l o o r  t o  y o u r  q u e s t i o n s  a n d  i n p u t .  

CNS 8th ANNUAL CONFERENCE, 1987 403 




