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Abstract: 

The Spent Nuclear Fuels Project (SNFP) i s  charged w i th  moving t o  storage 

2,100 met r ic  tons o f  spent nuclear fue l  elements l e f t  over from plutonium 

production a t  DOE'S Hanford s i t e  i n  Washington s ta te .  Two new f a c i l i t i e s , .  the 

Cold Vacuum Drying F a c i l i t y  (CVDF) and the Canister Storage Bu i ld ing  (CSB) are 

i n  f i n a l  const ruct ion.  

SNFP chose t o  prepare the  safety analysis repor ts  (SAR's)  i n  phases t h a t  

covered only  s p e c i f i c  por t ions o f  each f a c i l i t y ' s  design as i t  was b u i l t .  

Each SAR a lso merged the  pre l iminary and f i n a l  safety analysis repor ts  i n t o  a , 

s i n g l e  SAR. thereby covering a l l  aspects o f  design, construction. and 

operation f o r  t h a t  p o r t i o n  (phase) o f  the f a c i l i t y .  A p o l i c y  o f  "NRC 

equivalency" was a lso implemented i n  p a r a l l e l  w i th  t h i s  e f f o r t ,  w i t h  the  goal 

of achieving a r i g o r  o f  safety  analysis equivalent t o  t h a t  o f  NRC-licensed 

fue l  processing f a c i l i t i e s .  

I n  order t o  meet aggressive schedule commitments, the 

DOE Order 5480.23. "Nuclear Safety Analysis Reports" allows preparation 

o f  both a phased and a merged SAR t o  accelerate const ruct ion schedules. 

'However. p ro jec t  managers must be aware t h a t  such accelerat ion i s  not 

guaranteed. 

cognizant o f  numerous obstacles tha t  w i l l  be encountered. 

SAR's w i l l  create new, unique, and unanticipated d i f f i c u l t i e s  which may 

a c t u a l l y  slow const ruct ion unless expedit iously and c o r r e c t l y  managed. 

P i t f a l l s  t o  be avoided and good practices t o  be implemented i n  preparing 

Managers considering t h i s  approach f o r  t h e i r  p ro jec t  should be 

Merging and phasing 
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phased and merged SAR’s are presented. The value o f  applying NRC requirements 

t o  t h e  DOE safety  analysis process i s  a lso discussed. As o f  December, 1999, 

the  SNFP has completed and approved a SAR f o r  the  CVDF. Approval o f  t h e  SAR 

f o r  t h e  CSB i s  pending. 

Backqround: 

The Department o f  Energy r e l i e s  upon a safety  analysis repor t  (SARI t o  

document the  adequacy o f  a nuclear f a c i l i t y ’ s  safety  basis which provides 

assurance t h a t  t h e  f a c i l i t y  can be constructed, operated, maintained, and 

shutdown sa fe ly  and i n  compliance t o  appl icable laws and regulat ions.  

Order 5480.23. “Nuclear Safety Analysis Reports”, prescr ibes two types o f  

SAR’s f o r  a f a c i l i t y :  a Prel iminary Safety Analysis Report (PSAR), and F ina l  

Safety Analysis Report (FSAR). A PSAR. prepared a t  the  s t a r t  o f  a f a c i l i t y ’ s  

construct ion,  demonstrates t h a t  a f a c i l i t y  can be b u i l t  sa fe ly .  An FSAR, 

prepared a t  t h e  conclusion o f  construct ion.  demonstrates t h a t  a f a c i l i t y  can 

be operated sa fe ly .  

d i f f e r e n t  funct ions.  The PSAR serves as the  safety  basis f o r  DOE’s decis ion 

t o  author ize f a c i l i t y  design, procurement, construct ion,  and pre-operational 

t e s t i n g .  The FSAR serves as the  safety  basis f o r  DOE’s decis ion t o  author ize 

f a c i l i t y  operation. 

measures the  r i s k  o f  design and construct ion,  the  other o f  operation.’  

DOE 

The two types o f  SAR’s thus perform fundamentally 

Both kinds o f  SAR’s are a r i s k  management t o o l .  One 

PSAR’s must a lso show t h a t  the  f a c i l i t y  could be o erated. 
maintained, and shutdown safe ly .  (Otherwise, why u i l d  the  
f a c i l i t y  i n  the f i r s t  place?) However, t h e  PSAR focuses on design 
and construct ion:  i t s  analysis o f  operation i s  t y p i c a l l y  
summary-level and lacks s e c i f i c s .  The FSAR analysis i s  f u l l y  

E .  

developed, re f ined,  detai  7 ed, and most o f  a l l ,  f i n a l .  

1- 
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Because preparation o f  a PSAR followed l a t e r  by an FSAR can requi re 

extensive t ime and resources, DOE allows (by d i rec t i on  o f  the PSO) preparation 

o f  a merged PSAR/FSAR f o r  a f a c i l i t y .  Such a SAR performs i n  one document the  

ro les  o f  both the PSAR and FSAR and therefore must contain the kinds o f  

information contained i n  each. The i n t e n t  i s  t o  save p ro jec t  resources--time 

and money. The s ing le  SAR i s  approved p r i o r  t o  operation.' 

DOE a lso allows (by d i rec t i on  o f  the PSO) t h a t  t he  PSAR. FSAR. both, o r  

t he  merged PSAR/FSAR be completed i n  stages. I n  such cases, review and 

approval o f  t h e  f a c i l i t y ' s  safety basis i s  done i n  phases (stages) which are 

best coordinated t o  completion o f  spec i f i c  milestones (decision po in ts ,  steps, 

por t ions)  o f  f a c i l i t y  construction. 

car ry  forward (by d i r e c t  incorporat ion or reference) the safety  analyses o f  

a l l  preceding SAR phases so t h a t  the current  approved SAR covers a l l  design. 

const ruct ion,  and operational considerations, commitments, and condi t ions up 

t o  t h a t  po in t  i n  the f a c i l i t y ' s  construction. 

con t rac tor ' s  program t o  resolve nonconformances t o  the phased SAR and h i s  

method t o  i d e n t i f y  challenges t o  the safety bases o f  the previously approved 

Each successive phase o f  the SAR must 

DOE must approve the 

phases. 3 

Note t h a t  ne i ther  the merged nor phased SAR concept i s  necessari ly 

l i nked  t o  " fas t - t rack ' '  f a c i l i t y  construction. Fast-track i s  a management 

opt ion i n  which normally sequential a c t i v i t i e s  (eg. design f i rst,  procurement 

It could be argued t h a t  the l o g i c a l  i n t e r p r e t a t i o n  o f  paragra h 
9 .a . (3 )  o f  DOE Order 5480.23 t h a t  allows f o r  a merged SAR wou d be 
t o  submit the merged PSARIFSAR a t  the start o f  construction. not 
i t s  conclusion. However, the Order s p e c i f i c a l l y  states "a s ing le  
FSAR". thus implying the submission comes a t  the end. 
L o g i s t i c a l l y ,  i t  i s  v i r t u a l l y  impossible f o r  a cont ractor  t o  
submit a merged SAR a t  the beginning o f  a p r o j e c t .  

See DOE Order 5480.23. Attachment 1. paragraph 4 . f . ( 8 ) . ( c ) . 3 .  

Y 2-  

3-  
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second) are done i n  p a r a l l e l  t o  save schedule. A p ro jec t  managed as 

fas t - t rack  does not have t o  use merged o r  phased SAR’s .  nor i s  a p ro jec t  

employing merged o r  phased SAR’s necessarily then fas t - t rack .  

-4- 

Theory o f  Bene f i t  o f  Merqed and Phased SAR’s: 

The primary purpose o f  preparing a merged o r  phased SAR f o r  a p ro jec t  i s  

t o  save t i m e - - i e ,  accelerate f a c i l i t y  completion by compressing t h e  schedule. 

Saving t ime w i l l ,  t h e o r e t i c a l l y .  save money as wel l  

Merged SAR’s: 

The bene f i t  o f  using a merged SAR res ts  on the premise t h a t  i t  i s  easier 

t o  w r i t e  a s ing le  ( a l b e i t  t h i cke r )  SAR i n  a s ing le  concentrated e f f o r t  than i t  

i s  t o  w r i t e  two SAR’s widely spread apart i n  t ime. 

p ro jec t  schedule can be accelerated and funds could thereby be saved. 

Theore t ica l l y ,  such an idea (one-step SAR approval) i s  sound. 

Such being the case. 

Figure One i l l u s t r a t e s  the merged SAR. Notice the  balance t h a t  

determines i f  preparing a merged SAR w i l l  accelerate o r  delay a p ro jec t .  

the p lus ,  a merged PSAR/FSAR saves one ear ly  DOE review and approval cyc le ,  

a l lowing the  const ruct ion t o  s t a r t  (and f i n i s h )  sooner. To the negative. the 

work scope o f  a merged SAR i s  greater than e i the r  a PSAR o r  FSAR alone. 

add i t ion ,  review o f  a merged SAR takes longer than e i t h e r  PSAR o r  FSAR alone. 

These two negatives may completely counter t he  p o s i t i v e  savings o f  one review 

cyc le.  

considered. 

To 

In  

However, there  i s  ye t  a t h i r d  negative cont r ibu tor  t h a t  a lso must be 
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The greatest unknown r i s k  a t  the s t a r t  o f  the p r o j e c t  when the dec is ion 

t o  merge i s  made i s  the  amount o f  rework t h a t  w i l l  be needed f o r  e r ro rs  

subsequently found i n  the merged SAR. This i s  shown as T,,,,, on Figure One. 

This t ime i s  not known but .  as shown i n  Figure One, i s  the greatest s ing le  

in f luence on the  o v e r - a l l  outcome. Notice also t h a t  i f  time i s  not saved 

between conventional SAR preparation and a merged SAR preparation ( i e .  t he  

time t o  prepare and approve a merged SAR i s  the same as the t o t a l  t ime needed 

t o  prepare and approve a PSAR and an FSAR), then any t ime spent i n  rework 

delays t h e  p r ~ j e c t . ~  The manager must balance the  t ime saved by e l im ina t ing  

one (PSAR) review cyc le against the time l o s t  t o  prepare and review a bigger 

SAR coupled w i th  the  estimated time t o  recover any de f ic ienc ies  i n  t h a t  

analys is .  

are l i k e l y  t o  t i p  before pursuing merged SAR's. 

The manager must consider the r i s k s ,  i n  terms o f  rework or b a c k f i t s .  

t h a t  a d e f i c i e n t  SAR presents t o  the p ro jec t .  The great r i s k  i s  t h a t  t h e  

f a c i l i t y  w i l l  be unsafe due t o  incor rec t  codes and standards o r  se lec t ion  o f  

safety equipment, which w i l l  requi re  long and expensive upgrade o r  redesign. 

The merged SAR thus presents a r i s k  o f  " looking backward" a t  the completed 

f a c i l i t y  and f i n d i n g  t h a t  i t s  safety analysis i s  i n  serious e r ro r  and i t s  

A p ro jec t  manager must decide t o  which side the respective scales 

design i s  f a u l t y .  

I n  choosing a merged SAR, DOE rel inquishes i t s  means t o  review a 

f a c i l i t y ' s  sa fe ty  basis ( v i a  the PSAR) p r i o r  t o  s t a r t  o f  const ruct ion.  This 

What t h i s  means t o  the r o j e c t  manager i s  t h a t  there i s  a "de l ta "  
between the  conventiona and merged SAR preparation/approval times 
below which a merged SAR should not be considered. 
i f  only  4 days were saved using a merged SAR. i t  i s  reasonab e t o  
expect a t  leas t  four  days o f  rework f o r  a moderately complex 
f a c i l i t y .  A merged SAR would delay t h a t  p r o j e c t .  

7 4 -  
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i s  the  primary disadvantage o f  merged SAR’s. 

t o  review const ruct ion work before i t  i s  done which ensures t h a t  the  f a c i l i t y  

w i l l  be safe t o  operate. 

and a f in ished SAR. 

f a c i l i t y  w i l l  be completed more qu ick ly .  

cont ractor  w i l l  d e l i v e r  a q u a l i t y  safety  analysis.  

format, DOE thus r i s k s  t h a t  no major def ic ienc ies w i l l  be found w i t h  t h e  SAR. 

I f  t h e  SAR has no s i g n i f i c a n t  er rors ,  the  gamble has pa id  o f f  and t h e  p r o j e c t  

w i l l  be completed ahead o f  a t r a d i t i o n a l  PSAR/FSAR schedule. 

The resu l tan t  savings cannot be e a s i l y  predicted. They depend on many 

DOE gives up t h e  c r u c i a l  fea ture  

Instead, DOE i s  presented w i t h  a f in ished f a c i l i t y  

I n  agreeing t o  a merged SAR. DOE gambles t h a t  t h e  

The i m p l i c i t  assumption i s  t h a t  t h e  

I n  accepting a merged 

s i t e - s p e c i f i c  fac to rs  such as the  p r o j e c t ’ s  complexity, magnitude o f  i t s  

hazards (which d r i v e  the  r i g o r  o f  the  safety analys is) .  and the  actual q u a l i t y  

o f  t h e  SAR prepared by the  contractor which a f f e c t s  t h e  review t ime needed f o r  

i t .  

However, i f  t h e  SAR has serious omissions (or  the  f a c i l i t y  was n o t  b u i l t  

t o  i t s  standards). DOE i s  faced w i t h  e i t h e r  expensive b a c k f i t s  t o  cor rec t  t h e  

de f ic ienc ies  o r  accepting a higher r i s k  o f  operation than i t  had intended. 

The t ime needed f o r  back f i t s  i s  TRwork i n  Figure One. 

f a c i l i t i e s  have been found unsafe t o  operate a f t e r  completion o f  

c o n s t r ~ c t i o n . ~  The t ime needed t o  correct  these def ic ienc ies eats i n t o  t h e  

t ime savings o f  having a merged SAR and, i f  excessive, w i l l  delay the  p r o j e c t .  

I n  t h i s  case, t h e  gamble was l o s t .  

The r i s k  i s  r e a l .  DOE 

5 -  For example, a f a c i l i t y  was b u i l t  a t . t h e  Los Alamos s i t e  t o  s to re  
plutonium i n  t h e  e a r l y  1990’s t h a t  subsequently could not  be used 
f o r  t h a t  purpose due t o  inadequate design and safety  
considerat ions.  
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Time i s  the Factor: 

-7-  

What must be considered i n  deciding t o  use a merged SAR i s  t he  impact on 

p ro jec t  time, not p ro jec t  cost .  A pro jec t  manager should not expect a merged 

SAR t o  cu t  p ro jec t  costs by reducing expenditure f o r  safety  analys is .  The 

cent ra l  ob jec t ive  should be t o  save t ime, not safety  analysis money. A 

p r o j e c t ’ s  labor  cost  budgeted a t  $100 m i l l i on l yea r  spends $400.000/day. 

Saving three days o f  schedule t h e o r e t i c a l l y  saves $1,200.000. These kinds o f  

savings genera l ly  dwarf any savings, or addi t ional  expenditure, f o r  safety  

analys is .  

The manager should also recognize t h a t  the expenditure f o r  safety  

analysis may a c t u a l l y  be higher, due t o  the more in tens ive  review given a 

merged SAR, than f o r  the conventional PSAR/FSAR. Again, any d o l l a r  savings 

f o r  t he  p r o j e c t  come from accelerat ion o f  the schedule. 

Success Factors: 

Success fac to rs  f o r  using a merged SAR can be i d e n t i f i e d .  Preparing a 

merged SAR f o r  a p ro jec t  w i l l  l i k e l y  be successful i f  DOE i s  ce r ta in  t h a t :  

1. 

2. 

the  A / E  a lso prepares the  safety analysis; 

a l l  p ro jec t  requirements have been c l e a r l y  i d e n t i f i e d  before s t a r t  

o f  design and are smoothly passed down through management and 

engineering leve ls  t o  the construction crews i n  the  f i e l d .  

t h e  contractor has excel lent  safety  analysis s k i l l s  i n  which DOE 

has f u l l  confidence based on h i s t o r i c a l  experience. 

3. 
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Conclusion: 

I n  the  present DOE environment, a merged SAR appears best su i ted  f o r  

small, r e l a t i v e l y  simple f a c i l i t i e s  invo lv ing  low t o  moderate rad io log i ca l  and 

tox i co log i ca l  hazards. A merged SAR w i l l  not necessari ly save time o r  money. 

Phased SAR’s: 

The r i s k s  assumed by DOE w i th  a merged SAR can be p a r t i a l l y  mi t iga ted  by 

using another unconventional SAR development method, the phased SAR. A phased 

SAR can be appl ied t o  a PSAR and/or an FSAR. or t o  a merged SAR. A phased SAR 

completes blocks o f  the SAR timed t o  construction milestones (dec is ion 

po in ts ) .  

Figure Two i l l u s t r a t e s  the phased SAR. SAR approval f o r  each successive 

const ruct ion phase should be obtained p r i o r  t o  commencement o f  the next phase 

o f  work. 

approval o f  t he  next SAR phase can cause a day-for-day s l i p  i n  the s t a r t  o f  

t he  next ( c r i t i c a l - p a t h )  phase o f  construction work. To minimize the  r i s k  o f  

delaying const ruct ion,  SAR preparation and approval must be moved o f f  o f  

c r i t i c a l  path, as shown i n  the f i r s t  and t h i r d  phases. 

Because o f  t he  series nature o f  these approvals. delay i n  t ime ly  

Notice the  c ruc ia l  s h i f t  o f  the completion o f  each succeeding phase o f  

t he  sa fe ty  analys is  away from the c r i t i c a l  path (const ruct ion work) by 

s t a r t i n g  the  next phase ear ly .  

occur whi le  the  const ruct ion work f o r  the previous phase i s  an-going. 

overlap o f  sa fe ty  analysis onto the construction c r i t i c a l  path then occurs. 

This overlap, the t ime between the end o f  t he  l a s t  construction phase and 

approval o f  t he  next phase’s SAR. i s  ca l l ed  AT, i n  Figure Two. Overlap o f  SAR 

review/approval onto c r i t i c a l  path, AT,, must be he ld  t o  a minimum. 

Preparation o f  the next phase o f  t he  SAR must 

Minimal 

I d e a l l y ,  
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AT, i s  zero as shown i n  the f i r s t  and t h i r d  phases. (Phase two i s  r e a l i t y . )  

This i s  essent ia l  f o r  a phased SAR t o  accelerate the p ro jec t  schedule. The 

longer t h a t  approval ( o r .  even worse, approval and preparation) o f  t he  SAR 

phases overlaps onto c r i t i c a l  path, the less l i k e l y  i s  a phased SAR t o  

accelerate the  p ro jec t ‘ s  schedule.6 
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Design changes made fo l low ing  approval o f  t he  appl icable SAR phase t h a t  

a f f e c t  t h a t  phase are a great r i s k  t o  phased SAR preparation. DOE has no 

c lea r  mechanism f o r  formal ly  deal ing w i th  such  change^.^ Aggravating t h i s  

r i s k  i s  t he  inherent ly  myopic nature o f  a phased SAR. Because the SAR i s  i n  

blocks (phases) i t  i s  impossible u n t i l  the f i n a l  completed SAR i s  received t o  

see o r  understand the  f a c i l i t y ’ s  in tegrated safety basis. With phased SAR’s. 

t he  ove r -a l l  p i c t u r e  remains hazy u n t i l  the end. Thus, t he  r i s k  i n  phased 

SAR’s i s  look ing forward in t ime toward what the f in ished f a c i l i t y  w i l l  be and 

descr ib ing t h a t  adequately i n  the blocks o f  SAR’s leading t o  the completed 

SAR. 

t he  f a c i l i t y  i s . )  

(Contrast t he  phased SAR t o  a merged SAR which looks backward a t  what 

The other great concern i s  t rack ing  assumptions and commitments made t o  

approve one SAR phase i n t o  the successive phases. The contractor i s  required 

t o  t rack  these assumptions as design commitments and show how subsequent SAR 

6- Thus, i f  the  schedule shows t h a t  the safety analysis work i s  
almost e n t i r e l y  c r i t i c a l  path, t he  phased SAR w i l l  
completion and a phased SAR should not be considered. 

The reader may bel ieve t h a t  such issues can be. handled v ia  the 
unreviewed safety question process (DOE Order 5480.21). Such i s  
no t  t h e  case. Most f a c i l i t i e s  do not implement the US0 process 
u n t i l  a f t e r  operation. Even i f  i t  were implemented during 
const ruct ion,  t he  ex i s t i ng  (phased) SAR may not be complete enough 
t o  proper ly  screen a design change as a USQ. anyway. 

p r o j e c t  

7- 
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phases meet t h e  commitments .’ An exemplary conf igura t ion  management program 

i s  essent ia l  t o  m i t i ga te  both o f  these r isks--des ign changes and commitment 

t rack ing .  
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Also no t i ce  t h a t  another fac to r  complicates the  decision t o  use a phased 

SAR and can a f f e c t  t he  c r i t i c a l  path. 

poor coord inat ion o f  construction work around the SAR approved phases. 

work can only by done on those por t ions o f  the f a c i l i t y  t h a t  have approved 

SAR’s.  A l a g  can be introduced, shown as TGap on Figure Two, when the  next 

Work i n  the f i e l d  can be delayed by 

F i e l d  

const ruct ion phase i s  delayed by f i e l d  condit ions (eg. not having the r i g h t  

work crews ready t o  work) t h a t  delay the next const ruct ion phase beyond the  

b u i l t - i n  delay o f  await ing approval o f  the next phase o f  t he  SAR. Minimizing 

TGap requi res an experienced contractor ad ro i t  a t  s h u f f l i n g  and coordinating 

work crews. 

I n  p rac t ice .  each phase o f  the SAR must be completed. reviewed and 

approved by the  t ime the decision i s  made t o  proceed t o  the next phase o f  

const ruct ion.  

f a c i l i t y  and nothing e lse.  The SAR need not have a l l  chapters o f  a complete 

SAR. e i t h e r . g  It must have the applicable descr ip t ion  ( i n  d e t a i l  comparable 

t o  e i t h e r  a PSAR- o r  FSAR-level or both) o f  t h a t  po r t i on  o f  the f a c i l i t y ,  t he  

hazard and accident analysis per ta in ing  t o  i t ,  i d e n t i f i c a t i o n  o f  

sa fe ty - re la ted  s t ructures,  systems, and components, and other spec i f i c  

analys is  i f  appl icable (eg. c r i t i c a l i t y ) .  

The completed SAR covers only tha t  appl icable po r t i on  o f  t he  

The chapters covering safety  

8- For example, foundation loading o f  the f a c i l i t y ’ s  bu i l d ing  may be 
s ta ted  o r  assumed by the  f i r s t  phase covering ex te r io r  
const ruct ion.  This loading must be ca r r i ed  forward through a l l  
remaining phases so t h a t  nothing i s  placed i n  the bu i l d ing  t h a t  
would exceed t h a t  loading. 

This means the 17 chapters o f  a Standard 3009-format SAR. 9 -  
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management programs, chapters 7 through 17. as wel l  as chapter 1 ( S i t e  

Descr ip t ion)  genera l ly  are not s t rongly  dependent on f a c i l i t y  design and thus 

do not have t o  be provided u n t i l  the f i n a l  phase o f  t he  SAR, unless they d r i v e  

s p e c i f i c  design requirements. 
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Preparation and approval o f  any SAR phase w i l l  requi re  a c e r t a i n  minimum 

amount o f  t ime. This minimum time has an important consequence. 

SAR preparat ion and approval time can only be compressed so much, there i s  a 

maximum number o f  phases i n t o  which the SAR work could be d iv ided beyond which 

Because the  

i t  i s  p r a c t i c a l l y  impossible t o  accelerate the schedule. 

v i sua l i ze  t h e  SAR i n  Figure Two broken i n t o  e igh t  phases instead o f  f o u r . )  

Beyond t h a t  maximum number o f  phases, a phased SAR cannot accelerate the  

schedule and w i l l  i n  f a c t  delay i t . This maximum number o f  phases i s  s i t e  and 

p r o j e c t  dependent .lo 

(To see the  p o i n t ,  

I f  the  phased SAR i s  also merged, then preparation o f  the SAR w i l l  take 

longer than e i t h e r  a PSAR or FSAR alone. This w i l l  l i k e l y  extend AT, and 

thereby make accelerat ion o f  the pro jec t  schedule t h a t  much harder. 

t o  phase and merge a SAR therefore requires carefu l  de l ibera t ion .  

Deciding 

Given the  number o f  SAR reviews and approvals, the safety  analysis 

expenditure w i l l  be much higher w i th  a phased SAR than f o r  a conventional 

PSAR/FSAR preparation. As w i th  a merged SAR, the manager must focus on saving 

t ime and make h i s  decision accordingly. 

‘0 - As an approximation only ,  i n  order t o  accelerate the schedule, t he  
fo l l ow ing  must be t rue :  
In(Tp,,, + TAP,.,) - Cn(T‘,,,, + T ’wp, , ) l  > F T  
n i s  number of SAR phases; TPrep,@ ., i s  t k e  t ime t o  prepare o r  
approve each phase; T ‘ p e  App.l 1s the minimum time t o  repare or 

work, 

where 

approve each phase, and$,,,, i s  the t o t a l  schedule f Y oat f o r  SAR 
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Success Factors : 
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Success fac to rs  f o r  using a phased SAR are somewhat d i f f e r e n t  from a 

merged SAR. Preparing a phased SAR f o r  a p ro jec t  w i l l  l i k e l y  be successful i f  

DOE i s  c e r t a i n  t h a t :  

1. 

2 .  

t h e  A/E a lso prepares the  safety  analysis: 

t he  A/E has excel lent  cont ro l  over scheduling and coord inat ing 

const ruct ion work and work crews. 

i f  the p ro jec t  i s  f as t - t rack :  

This i s  p a r t i c u l a r l y  important 

3. t h e  A/E  has an excel lent  conf igurat ion management program t o  

cont ro l  design changes and an excel lent  design review process: 

a l l  p ro jec t  requirements have been c l e a r l y  i d e n t i f i e d  before s t a r t  

o f  design and are smoothly passed down through management and 

engineering l eve l s  t o  the construction crews i n  the f i e l d .  

t he  contractor has excel lent  safety analysis s k i l l s  i n  which DOE 

has j u s t i f i a b l y  f u l l  confidence based on h i s t o r i c a l  experience. 

4. 

5. 

Conclusion: 

A phased SAR w i l l  not necessarily save time o r  money. As w i t h  merged 

SAR’s.  a phased SAR appears best su i ted  f o r  s m a l l ,  r e l a t i v e l y  simple 

f a c i l i t i e s  i nvo l v ing  low t o  moderate rad io log ica l  and tox ico log ica l  hazards 

Minimizing DOE’s Risk: 

DOE’s exposure t o  an i n f e r i o r  merged o r  phased SAR i s  minimized by 

performing a de ta i led  and d i sc ip l i ned  SAR review. Such a review requires 

se lec t ion  o f  a p a r t i c u l a r l y  w e l l - q u a l i f i e d  review team using recognized 

experts. A successful review w i l l  i d e n t i f y  any s i g n i f i c a n t  de f ic ienc ies  i n  
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t he  SAR. The fo l l ow ing  review areas are c r u c i a l :  design codes and standards 

(eg. se lec t ion  o f  ASME. ANSI ,  A C I  codes f o r  the f a c i l i t y ) :  rad ia t i on  

pro tec t ion :  seismic analysis: c r i t i c a l i t y  analysis inc lud ing  expert knowledge 

of MCNP"; sa fe ty  analys is .  inc lud ing se lect ion o f  safety  equipment and 

accident evaluat ion:  and human fac to rs .  

Once committed t o  by the pro jec t  manager, it i s  extremely d i f f i c u l t  t o  

back out o f  a merged o r  phased SAR preparation. The decision t o  prepare a 

merged o r  phased SAR cannot be eas i l y  undone and a subsequent decision t o  do 

so w i l l  probably ser ious ly  delay the p ro jec t ' s  completion, we l l  beyond any 

other delays. 

undone l a t e r ,  and the down side t o  a wrong choice i s  very steep, t he  dec is ion 

t o  prepare a merged and/or phased SAR must receive the greatest de l ibera te  

a t t e n t i o n  and sc ru t i ny  by DOE. 

Because i t  i s  made a t  the outset o f  t he  p ro jec t .  cannot be 

A DOE s i t e  should s t rongly  reconsider a decision t o  prepare a phased o r  

merged SAR f o r  a p r o j e c t  managed by a " M / I "  contractor'* i n  which d i f f e r e n t  

sub-contractors perform major pieces o f  t he  work (eg. safety  analys is ,  

const ruct ion,  and design) ; pro jec t  requirements are new o r  unprecedented 

w i t h i n  the  DOE complex; h i s t o r i c a l  safety analyses have been only f a i r  (o r  

worse) : the contractor  has only fair conf igurat ion management and design 

review programs; o r  the A/E i s  not t he  same contractor as t he  safety  analyst .  

11 - 

1 2 -  

Monte Car 1 o Neutron - Photon (Par t i c l e  1 

"Management and In tegrat ion"  contractor ,  i n  which one contractor 
coordinates and manages f i e l d  work ac tua l l y  done by a corp of 

contractor  does a y l  work. 

smaller sub-contractors repor t ing  t o  i t . The op 
"Management and 0 erat ion"  (M/O) contractor i n  w 
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A ~ ~ l i c a t i o n  o f  Merqed and Phased SAR's a t  a Major DOE Project :  

The Spent Nuclear Fuels Project (SNFP) a t  the Hanford s i t e  i n  Washington s ta te  

i s  charged w i t h  moving t o  semi-permanent storage 2.100 metr ic  tons o f  spent 

nuclear fuel elements l e f t  over from plutonium production. Two new 

f a c i l i t i e s ,  t he  Cold Vacuum Drying F a c i l i t y  (CVDF) and the  Canister Storage 

Bu i l d ing  (CSB) are i n  f i n a l  construction. The basic operation i s  shown i n  

Figure Three. The SNFP chose t o  prepare the p ro jec t ' s  SAR's i n  phases and t o  

merge the  pre l im inary  and f i n a l  safety analysis reports i n t o  a s ing le  SAR ( i e .  

a phasedherged SAR) . 

Note t h e  sequence o f  operations and the  processing o f  t he  fue l  elements 

from one f a c i l i t y  t o  another: K Basins t o  the CVDF, t he  CVDF t o  the  CSB. Each 

successive f a c i l i t y  thus depends on and i s  coupled t o  the  processing performed 

i n  the preceding f a c i l i t y .  Therefore, the safety o f  t he  CVDF depends on the K 

Basin performing i t s  operations i n  a manner consistent w i th  the assumptions 

and condi t ions assumed by the CVDF safety  analysis. 

t he  CSB res ts  on the CVDF performance. Coordination o f  the safety analyses i s  

essent ia l  between the  three f a c i l i t i e s .  Because the A/E f o r  each f a c i l i t y  was 

d i f f e r e n t ,  coord inat ion o f  the assumptions employed by the three SAR's proved 

t o  be d i f f i c u l t .  

S imi lar ly ,  t he  sa fe ty  o f  

DOE made a c ruc ia l  decision a t  the s t a r t  t o  manage the  SNFP as 

" f a s t - t r a c k " - - i e ,  design, procurement, safety  analysis, and construction moved 

i n  p a r a l l e l  w i t h  each other. The SNFP found tha t  f i e l d  (construction) work 

can be done the  quickest. followed by design work, fol lowed by safety  analysis 

and approval. 

SAR work qu ick ly  lagged construction and design, which, as the p ro jec t  was 

f a s t - t r a c k ,  were no t  locked i n  series and therefore moved ahead o f  the SAR 

Because f i e l d  work could be done fas te r  than safety analysis, 
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work. As a r e s u l t ,  when safety analysis caught up w i th  design and/or 

const ruct ion,  changes (back f i t s )  o f ten  had t o  be made. 

The SNFP a lso implemented a p o l i c y  o f  "NRC equivalency" w i th  the  goal o f  

achieving a r i g o r  o f  safety  analysis equivalent t o  t h a t  o f  an NRC-licensed 

fue l  processing and storage f a c i l i t y .  The novel (and unprecedented) use o f  

"NRC equivalency" added fu r the r  complexity and coordination d i f f i c u l t i e s .  13 

The A/E contractor and construction contractor  a t  each f a c i l i t y  were not 

the same. The contractor performing the safety  analysis was d i f f e r e n t  from 

the  A / E .  

de ta i led  A /E  design work. 

Sub-contractors separate from the  safety analysts performed t h e  

Managing the  p ro jec t  as a f as t - t rack  created numerous problems. f i e l d  

work and procurement proceeded ahead o f  safety  analys is .  

made t o  the f a c i l i t y  described i n  approved blocks o f  the SAR, which requi red 

re-analys is  o f  the af fected por t ions .  

phased SAR t o  be d e f i c i e n t ,  which extended the  approval t ime i n  order t o  

cor rec t  t h e  e r ro rs .  Because o f  t h i s ,  approval o f  t h e  SAR phases lagged behind 

const ruct ion even more. This maximized AT,. Eventually SAR work became 

c r i t i c a l  path f o r  the CVDF and CSB. 

Design changes were 

For various reasons, DOE found the  

The lack o f  approved phases o f  the SAR s p i l l e d  over i n t o  equipment 

procurements, which lacked approved standards and requirements based on a SAR. 

Pressure t o  maintain schedule resul ted i n  extensive use o f  the "escape clause" 

p rov is ion  i n  DOE Order 5480.23, a l lowing equipment t o  be procured o r  

The aper "Application o f  'Nuclear Regulatory Commission 
Regu a t i o n  Equivalency' t o  Construction o f  New DOE Nuclear 
F a c i l i t i e s " .  by G .  E .  Bishop and Gregory Z.  Morgan. presented a t  
t h e  June, 1999 SAWG meeting i n  Portland, Oregon, extensively 
discussed SNFP's use o f  NRC regulat ions. 

Y '3 - 
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const ruct ion t o  proceed without an approved safety analysis .14 Procurement 

and const ruct ion o f  substant ia l  por t ions o f  both the CVDF and CSB were done 

without any SAR whatsoever. 

When the  SAR's caught up t o  design and procurement, e r ro rs  were found 

which requi red time (T,,,,, i n  Figure One) and resources t o  resolve. 

these de f ic ienc ies  d iver ted  p ro jec t  t ime. funds, and a t t e n t i o n  from pressing 

on-going f i e l d  work, resu l t i ng  i n  ye t  f u r the r  delay t o  the  p ro jec t ' s  

c r i t i c a l  -path. 

have been poss ib le  using a merged/phased SAR. The SNFP found no c lea r  

advantage t o  using e i t h e r  a merged o r  phased SAR. 

accelerated. 

Resolving 

This feedback e f f e c t  overwhelmed whatever accelerat ion might 

Pro ject  schedule was not 

S iqn i f i can t  Problems Encountered i n  PreDarinq Merqed/Phased SAR's:  

Phased SAR Difficulties: 

System descr ip t ions f o r  t he  CVDF d i d  not match actual a s - b u i l t  work, 

r e s u l t i n g  i n  r e j e c t i o n  o f  one CVDF SAR phase. System descript ions were o f ten  

vague simply because p a r a l l e l  design and procurement work was not complete and 

the  analyst d i d  not know what k ind o f  system was t o  be used i n  the  f a c i l i t y .  

Design spec i f i ca t ions  d i d  not always r e f l e c t  design requirements, r e s u l t i n g  i n  

subsequent exemption requests t o  those requirements o r  some design changes. 

Analysis techniques, p a r t i c u l a r l y  f o r  load drops i n  the K Basins and t h e  CSB. 

were i nco r rec t  o r  modeled i nco r rec t l y .  Analyses were not always adequately 

14 - Paragraph 9 . a . ( l )  o f  DOE Order 5480.23 states i n  par t :  "DOE may 
authorize. i n  w r i t i n g .  l i m i t e d  a c t i v i t i e s  [procurement, 
const ruct ion,  pre-operational t es t i ng ]  without approval o f  a 
PSAR." "Limited a c t i v i t i e s "  i s  not defined. 
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explained. Thus. q u a l i t y  o f  t he  phased SAR submissions was not always 

adequate. 

The roo t  cause o f  poor q u a l i t y  was f a i l u r e  a t  the ear ly  stages o f  

p ro jec t  planning t o  recognize the l eve l  o f  e f f o r t  t h a t  a phasedherged SAR 

preparation would need. 

o r  phased SAR. There was no experience base. 

w i th  preparing a phased PSAR/FSAR f o r  a major p ro jec t  l i k e  the SNFP was not 

appreciated o r  understood. The e a r l i e r  SAR submissions tended t o  be o f  a 

No Hanford f a c i l i t y  had ever prepared e i t h e r  a merged 

Simply pu t .  the scope attendant 

PSAR-level d e t a i l .  ra ther  than the more de ta i led ,  s p e c i f i c  FSAR-level needed 

f o r  a merged SAR. The v i t a l  need t o  coordinate design, procurement, and 

safety  analys is  a t  the pace o f  a major f as t - t rack  p ro jec t  using a mu l t i tude  o f  

sub-contractors overwhelmed contractor (and DOE) c a p a b i l i t i e s .  

safety analys is  remained inadequate u n t i l  t he  l a t t e r  stages o f  t he  p r o j e c t  

when SAR approval became c r i t i c a l  path. Underfunding reduced the  means t o  

resolve the  q u a l i t y  problem. Relentless schedule pressure also contr ibuted 

s i g n i f i c a n t l y  t o  the  problem. Analysts were overloaded t r y i n g  t o  prepare 

blocks o f  SAR chapters i n  FSAR-level d e t a i l  i n  p a r a l l e l  w i th  designs that had 

not been completed, a task t h a t  had never before been attempted and i s  

obviously extremely d i f f i c u l t .  

DOE Oversight and Approval D i f f i c u l t i e s :  

Funding f o r  

The contractor  o r i g i n a l l y  recommended t h a t  a s ing le  merged SAR be 

prepared f o r  the SNFP. To reduce i t s  r i s k .  DOE mandated t h a t  a merged SAR be 

prepared i n  phases f o r  the pro jec t .  

DOE created a team o f  experts (about twenty) i n  various SAR technica l  

areas ( s t r u c t u r a l ,  rad io log ica l ,  c r i t i c a l i t y ,  e tc )  t o  review the SAR 

submissions, Generally, a reviewer would review only  selected chapters o r  
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sections o f  chapters. A few reviewers examined the e n t i r e  SAR submission. 

Except f o r  t he  tank farms.  Hanford had not commissioned such a review team i n  

any previous SAR work. 
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DOE review generated over 3.200 comments on the CSB and CVDF 

merged/phased SAR's. The safety analysis was found t o  be both over ly  

conservative i n  some areas and under-conservative i n  other ways. 

reviewers bel ieved the  safety  analysis simply j u s t i f i e d  t h e  chosen design, 

ra ther  than es tab l i sh  a safety envelope which the  design then had t o  meet. 

This b e l i e f  i s  consistent w i t h  a f as t - t rack  p ro jec t .  The number and extent  o f  

the comments seemed t o  surpr ise and s t a r t l e  the contractor .  Some 

sub-contractor preparers were c l e a r l y  not used t o  the  scru t iny  o f  review t h a t  

they received. 

in te rvent ion  t o  amicably resolve. Some DOE reviewers f e l t  they "reviewed the  

q u a l i t y "  i n t o  the SAR submissions. 

Some 

F r i c t i o n  developed a t  times which required management 

Despite repeated requests t o  do so, t he  contractor never shared 

pre l iminary ( i e .  unissued u n o f f i c i a l )  safety analysis w i th  the DOE review 

team. Team members bel ieved t h i s  unnecessarily caused longer reviews when the  

analysis came over formal ly  from the contractor .  

r e f l e c t s  an adversarial type o f  r e l a t i o n  between the contractor and DOE. 

However, from the contractor 's  perspective. DOE sometimes appeared 

DOE appeared a t  times over ly  

Lack o f  sharing probably 

indecis ive and befuddled i n  i t s  d i rec t i on .  

obsequious t o  external inf luences, such as oversight agencies ( the  DNFSB). 

Decisions were l a t e r  changed t o  achieve p o l i t i c a l  ends--eg. appease an 

external in f luence.  

D i  f f i c u  1 t i e s  Imp 1 ement ing Program Requirements : 
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The SNFP appl ied the standard spectrum of DOE order requirements (eg. 

6430.1A. 5480.23, 4700.1. e t c )  v i a  the contract  Standards/Requirements 

I d e n t i f i c a t i o n  Documents. I n  add i t ion .  the SNFP also adopted a set o f  

requirements from the  Nuclear Regulatory Commission, termed hereaf ter  as 

NRC-equivalence requirements. 

unprecedented w i t h i n  the  DOE complex. The A/E d i d  no t  completely incorporate 

requirements from e i t h e r  set (DOE o r  NRC) i n t o  the f a c i l i t y  design. 

o f  these oversights caused delay i n  approving the appl icable SAR phase. 

This e f f o r t  was unique t o  the  SNFP and 

Discovery 

ExamDles : 

Canister Storage Bui ld ing Structura l  Design. 

The SNFP adopted NRC-equivalent c r i t e r i a  f o r  natura l  hazards (eg. 

tornadoes) t o  the design o f  the CSB." The NRC c r i t e r i a  are more 

r igorous and thus requi re a stronger b u i l d i n g  than the  na tura l  

hazards c r i t e r i a  previously used a t  Hanford. The contractor d i d  

not impose the NRC requirements during design o f  the bu i l d ing .  

Because the CSB construction cost estimate had been estimated 

using the  o lder  s i t e  c r i t e r i a ,  applying the NRC natural hazards 

c r i t e r i a  resul ted i n  a marked increase i n  the  bu i l d ing ' s  cost .  

Mult i -Canister Overpack Handling Machine: 

The contractor d i d  not pass on separation c r i t e r i a  f o r  

safety-c lass e l e c t r i c a l  equipment, another NRC-equivalence 

requirement, 

clause t o  Order 5480.23 and a t  t h a t  t ime had no safety analysis 

DOE procured the Handling Machine using the escape 

' 5 -  These are contained i n  Reg Guide 1.76. "Design B a s i s  Tornado f o r  
Nuclear Power Plants". SECY-93-087, "Po l i cy .  Technical, and 
Licensing Issues Pertaining t o  Evolutionary and Advanced 
Light-Water Reactor (ALWR) Designs", and NUREGKR-4461, "Tornado 
Climatology o f  the Contiguous US".  
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f o r  the Machine. This deficiency delayed approval o f  t he  

completed CSB SAR and required modi f icat ion o f  the Handling 

Machine i t s e l f .  
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Canister Storage Bui Jding Storage Tube Mater ia l :  

P r i o r  t o  approval o f  a SAR and agreement on the  correct  design 

code, t h e  contractor spec i f ied  the  storage tube mater ia l  t o  A P I  5L 

standards and issued a procurement order ,  

analys is  showed t h a t  A P I  5L was not an appropriate code. As a 

Subsequent safety 

r e s u l t ,  t he  SNFP devoted extensive time and resources 

demonstrating t h a t  the procured tube mater ia l  met safety  

requirements. Eventually, the material was accepted f o r  use. 

Enabl i n q  AssumDtions: 

Safety analys is  f o r  t he  next phase o f  construction was o f ten  incomplete 

p r i o r  t o  approving t h a t  next phase's SAR. This l e f t  gaps i n  the SAR. I n  

add i t ion ,  design was also not always complete f o r  the next phase, e i t h e r .  The 

SNFP created "enabling assumptions" (EA 'S)  t o  carry  a s p e c i f i c  commitment or 

r e s t r i c t i o n  assumed by the previous SAR phase forward i n t o  subsequent phases. 

The EA could be a key safety  assumption (eg. area o f  a f ue l  assembly exposed 

t o  air o r  water). assumptions on design, assumptions on modeling techniques. 

e tc .  

when using a phased SAR. Any phased SAR can be expected t o  generate a c e r t a i n  

number o f  E A ' s .  

These assumptions were design commitments as w e l l .  E A ' s  are i nev i tab le  

It i s  impossible t o  p red ic t  a "proper" number f o r  a p ro jec t .  

The SNFP generated over 80 E A ' s .  The number o f  SNFP EA's  may appear 

(and l i k e l y  were) excessive. Tracking such a large number through the process 

proved burdensome and the SNFP created a special program t o  t rack and close 
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them. To f a c i l i t a t e  closure o f  the EA. the SNFP prepared a p lan t h a t  

i d e n t i f i e d  the  SAR phase i n  which a spec i f i c  EA would be closed. 

Unfortunately, t h i s  p lan was not implemented a f t e r  being issued. 
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Closing the  E A ’ s  proved d i f f i c u l t .  Closure o f  a safety  ( a s  opposed t o  a 

design) EA required preparation o f  a safety  analysis s u f f i c i e n t  t o  resolve the 

associated issue.  

c o n f l i c t  and l i m i t e d  funding. Because some EA’s, eg, fue l  surface area, had 

enormous impact on t h e  p ro jec t  design, DOE occasional ly took the  lead t o  c lose 

Development o f  t h i s  analysis lagged, due t o  p r i o r i t y  

an EA using a panel o f  technical experts independent o f  t he  contractor .  

o f  t h i s  panel created some rancor w i th  the contractor .  However, the panel d i d  

a l low t ime ly  and successful closure o f  several c r i t i c a l  EA‘s  which vas t l y  

s i m p l i f i e d  the  p r o j e c t ’ s  f i n a l  design. 

Use 

I n  re t rospect ,  t he  large number o f  SNFP EA’s re f l ec ted  the i n s u f f i c i e n t  

I n  e f f e c t ,  funding and p r i o r i t y  given t o  safety analysis during const ruct ion.  

issues behind the E A ’ s  were allowed t o  drag on without reso lu t ion  whi le  

const ruct ion issues received the greater a t ten t ion .  As a r e s u l t ,  most o f  t he  

EA’s  were not closed u n t i l  submission of the f i n a l  (completed) f a c i l i t y  SAR. 

Because many o f  the E A ’ s  were safety assumptions, c los ing  them required sa fe ty  

analysis which, of course, DOE had not previously seen. 

Closing the EA’s  en masse i n  the f i n a l  SAR resul ted i n  the most de ta i l ed  

and r igorous review o f  SAR’s t ha t  DOE gave t o  the p r o j e c t .  This intense 

review thus came a t  p rec ise ly  the worst possible t ime, a f t e r  most o f  

const ruct ion was f in ished,  requ i r ing  rework and back f i t s  t o  correct  e r ro rs ,  

whi le  the contractor  was under great pressure t o  wrap up f i e l d  work t o  

maintain schedule. The net r e s u l t  was the creat ion o f  substant ia l  f r i c t i o n  
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and animosity between the contractor and DOE a t  a c ruc ia l  juncture i n  the  

p r o j e c t ,  t o  no good end. 

Conf iqurat ion Manaqement and Desiqn Review: 

-22- 

Configuration management (cont ro l ,  dissemination, and coordination o f  

design changes) i s  a key feature t o  prepare successful phased SAR’s. The 

cont rac tor ’s  conf igurat ion management program i s  probably as good as any other 

i n  the DOE complex. Unfortunately, t he  cont rac tor ’s  program could no t  keep up 

w i th  the  pace o f  f as t - t rack  construction. 

phases were o f t e n  i nco r rec t .  SAR’s contained incor rec t  or subs tan t ia l l y  

incomplete in format ion.  Design changes were made t o  approved phases o f  SAR’s 

thus r e q u i r i n g  a second review o f  those SAR phases (bas i ca l l y  re-reviewing 

selected issues thought t o  have been closed). This confused and extended 

review o f  t h e  l a t e r  SAR phases. 

Design descript ions i n  the SAR 

The cont rac tor ’s  design review process d i d  not i d e n t i f y  some 

noncompl iances t o  design requirements (examples provided above). The roo t  

cause o f  t h i s  def ic iency i s  not known. Schedule pressures l i k e l y  

s i g n i f i c a n t l y  cont r ibuted t o  inadequate design reviews. 

NRC Eauivalencv: 

NRC requirements were applied t o  the p ro jec t  i n  two ways: as d i r e c t  

requirements on design and as requirements on safety  analysis preparation and 

review. 

elsewhere and w i l l  no t  be repeated here.13 The SNFP found t h a t  implementing 

NRC requirements on top o f  DOE requirements i s  o f ten  contentious and cos t l y ,  

both i n  terms o f  money and schedule. Other than pub l i c  perception, obvious 

bene f i t  o f  such a program t o  f a c i l i t y  design i s  unclear and no major 

Deta i led assessment o f  the NRC equivalence program has been discussed 
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improvement i n  o v e r - a l l  p ro jec t  safety was obvious by implementing NRC 

requirements above and beyond those already required by the DOE. 

manner, other than what pub l i c  perception there may be, no obvious improvement 

i n  the  q u a l i t y  o f  preparation o r  review o f  t he  p ro jec t  SAR's was evident from 

applying NRC standards t o  the SAR preparation or review. 

I n  a l i k e  

This suggests t h a t  t he  key t o  safe f a c i l i t y  const ruct ion l i e s  w i t h  

r igorous and competent implementation of sound safety  requirements, no matter 

t h e i r  source, ra ther  than the pedigree o f  t he  requirements themselves. 

Q u a l i t y  SAR's are s i m i l a r l y  the product o f  competent teams o f  SAR preparers 

and reviewers, and not any pa r t i cu la r  set o f  review requirements. 

ImDact o f  SAR Re.iections and the Pro.iect ResDonse: 

DOE re jec ted  a SAR phase three times due t o  inadequacies ( twice f o r  the 

CVDF. once f o r  the MCO).  Rejecting a SAR d i d  nothing t o  cor rec t  t he  

underlying systematic def ic ienc ies causing the submissions problems. 

SAR r e j e c t i o n  a lso created an unanticipated dilemma. As prev ious ly  

discussed, delay i n  approval o f  a SAR phase caused const ruct ion delay and 

thereby delayed the  p ro jec t  even more. The SNFP found t h a t  such delays 

qu ick ly  "pancaked" one on top  o f  another, one delay causing another delay 

downstream, un t i l  SAR preparation became almost e n t i r e l y  c r i t i c a l - p a t h .  I n  

e f f e c t  t h i s  maximized AT, i n  Figure Two. The pro jec t  schedule s l ipped badly 

which brought even more pressure on SAR preparation. 

i n  the  SAR submissions t o  DOE, which caused ye t  more delay i n  approval of 

those phases. And so i t  went, one delay compounding another. 

Haste caused more e r ro rs  

Teams were commissioned t o  determine the  underlying problems causing SAR 

re jec t i ons  and the h igh number o f  review comments. L i t t l e  was ever done w i th  
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the r e s u l t i n g  recommendations and the SAR preparation process was never 

subs tan t i a l l y  changed. Management i n i t i a t i v e s  t o  improve SAR submissions were 

i n e f f e c t u a l .  

The major e f f e c t  on the  pro jec t  was a vas t ly  increased expenditure on 

safety  analys is ,  f a r  beyond o r i g i n a l  estimates. Funding f o r  SAR preparation 

more than t r i p l e d  t o  more than $10 m i l l i o n .  

Conclusions: 

The SNFP gained no c lear  bene f i t  by using a merged/phased SAR. The 

p ro jec t  schedule was not accelerated. 

1. 

2. 

3. 

4. 

The fo l l ow ing  are other spec i f i c  conclusions: 

Do not expect t o  save pro jec t  money preparing merged/phased SAR’s. 

may be possible t o  save schedule t ime. Cost savings w i l l  e i t h e r  be 

t r i v i a l ,  o r  negat ive- - ie ,  requi re  more expenditure than not preparing 

merged/phased SAR’s . 
Preparing a phased SAR f o r  a moderately o r  h igh l y  complicated f a c i l i t y  

w i l l  t a x  the  best o f  contractors. Excel lent con f igura t ion  contro l  and 

design review w i l l  be needed. 

analys is  and design w i l l  be needed. 

Attempting both merged and phased SAR’s f o r  t he  same f a c i l i t y  i s  too  

d i f f i c u l t  and should not be attempted, except poss ib ly  f o r  extremely 

simple p ro jec ts .  

Complete the  design o f  the next phase o f  a SAR p r i o r  t o  approving t h a t  

phase’s SAR (and ensure the  SAR matches the design). Reliance on 

It 

Excellent coordination between safety  
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5 .  

6 .  

7 .  

8. 

9 .  

10 

11 

enabling assumptions (o r  equivalent) t o  t rack unfinished design 

commitments w i l l  be unexpectedly d i f f i c u l t .  

A merged SAR i s  not feas ib le  f o r  a f as t - t rack  p r o j e c t .  

Use o f  t he  "escape clause" t o  DOE Order 5480.23 t o  a l low procurement o r  

work wi thout  an approved SAR should not be done. 

For moderate o r  high-hazard f a c i l i t i e s ,  safety analysis w i l l  requ i re  t h e  

greatest  amount o f  schedule t ime. Design work requires less t ime.  

Construction work, perhaps su rp r i s ing l y ,  requires the l eas t  amount o f  

t ime.  

The DOE SAR review team must be composed o f  recognized technica l  experts 

and be p a r t i c u l a r l y  strong i n  construction, seismic. and design codes, 

and human fac to rs .  

Generation o f  a s i g n i f i c a n t  number o f  EA'S i n  a phased SAR i s  a c e r t a i n  

s ign  t h a t  approval o f  the f i n a l  (completed) SAR w i l l  be d i f f i c u l t  and 

t h a t  no t  enough a t ten t i on  i s  being given t o  closure o f  safety analysis 

i s u e s .  

When making p ro jec t  decisions, v a c i l l a t i o n  i s  a v ice;  steadfastness, a 

v i  r t ue .  

Use o f  expert panels independent o f  t he  contractor ( i e .  funded through 

DOE alone) can f a c i l i t a t e  t ime ly  and reasonable closure o f  p ro jec t  

technica l  o r  safety  issues 
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Recommendations: 

1. 

2.  

3. 

4. 

5. 

6 .  

7 .  

a.  

9 .  

Do not prepare a merged o r  phased SAR f o r  mu l t i p le  f a c i l i t i e s  i n  which 

the  sa fe ty  basis o f  one f a c i l i t y  i s  s t rongly  dependent on the operation 

(output) o f  another f a c i l i t y .  

Do not, prepare a merged o r  phased SAR f o r  mu l t i p le  f a c i l i t i e s  

designed/constructed by d i f f e r e n t  cont ractors ,  or i n  which major 

por t ions  o f  a la rge  and complex f a c i l i t y  are designed/constructed by 

d i f f e r e n t  cont ractors .  

Do not prepare a merged SAR f o r  " fas t - t rack "  p ro jec ts .  

Do no t  prepare merged and phased SAR's together f o r  a p ro jec t .  

e i t h e r  a phased o r  merged SAR. alone. 

su i ted  t o  simple, low-hazard ( i e .  hazard category three)  f a c i l i t i e s .  

Do not a l low most E A ' S  t o  be closed i n  the f i n a l  (completed) SAR o f  a 

phased SAR preparation. 

Do keep preparation o f  a l l  por t ions (chapters) o f  the merged o r  phased 

SAR under a s ing le  contractor who i s  preferably  the  f a c i l i t y ' s  A/E 

design cont rac tor .  

Do keep the f a c i l i t y ' s  A/E t he  same as the construction contractor ,  

unless management can safe ly  s ta te  t h a t  i t s  conf igurat ion management 

program i s  nothing short o f  excel lent .  

Do s t a r t  DOE review o f  t he  merged or phased SAR we l l  ahead o f  ( th ree  

months. minimum) the required approval date t o  support the p ro jec t  

schedule. 

Do ensure t h a t  DOE reviewers are h igh l y  qua l i f i ed ,  wel l  beyond what i s  

t y p i c a l l y  considered adequate f o r  t r a d i t i o n a l  (non-merged/phased) SAR 

reviews . 

Do 

Phased or merged SAR's are best 
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10. Do ensure for phased SAR’s t h a t  the DOE review is completed before t h a t  

applicable portion o f  the fac i l i ty ’s  design i s  released t o  construction. 

Do employ expert panels independent of the contractor as needed t o  

ass i s t  closure of project technical issues or safety analysis enabling 

assumptions. 

11. 
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