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CHAPTER 2 

WBS TERMINOLOGY 

2-1 Genera l  

The LMFBR Program o v e r a l l  o b j e c t i v e  i s  pursued through subprograms 
under  P l a n t  Development (FFTF, CRBRP e t c . )  and Technology and S a f e t y  
( M a t e r i a l s ,  S a f e t y ,  F u e l ,  e t c . )  (F igu re  2 - 1 ) .  For  pu rposes  o f  t h i s  g u i d e ,  
t h e  a c t i v i t i e s  conducted under  t h e  subprograms a r e  r e f e r r e d  t o  a s  p r o j e c t s .  
P r o j e c t s  u s u a l l y  s t a r t  a s  a r e s u l t  o f  e f f o r t s  on advance s t u d i e s ,  advance 
r e s e a r c h  and t echno logy ,  o r  a s  a d e r i v a t i v e  of on-going p r o j e c t s .  A 
p r o j e c t  i s  then  d e f i n e d  by t h e  t e c h n i c a l  o r  o p e r a t i o n a l  o b j e c t i v e s  t o  be 
a c h i e v e d ,  t h e  time a l l o t t e d  f o r  i t s  comple t ion ,  and t h e  r e s o u r c e s  a l l o c a t e d .  
A p r o j e c t ' s  p r o d u c t s  may be hardware ( f a c i l i t i e s ,  r e a c t o r s  , steam g e n e r a t o r s ,  
e t c . ) ,  s e r v i c e s  ( p l a n t  o p e r a t i o n ,  t e s t  and e v a l u a t i o n ,  p r o j e c t  management, 
e t c . ) ,  d a t a  ( t e c h n i c a l  r e p o r t s ,  e n g i n e e r i n g  d a t a ,  management d a t a ,  e t c . )  
o r  o t h e r  q u a n t i f i e d  o b j e c t i v e s .  The WBS t e c h n i q u e  s e r v e s  as  t h e  u n i f y i n g  
theme between t h e  program and i t s  s u p p o r t i n g  p r o j e c t s .  It r e f l e c t s  t h e  
d e t a i l e d  p r o d u c t s  and t h e  work t o  be accomplished and p rov ides  t h e  c o n c e p t u a l  
framework f o r  p l a n n i n g  and c o n t r o l l i n g  t h e  p r o j e c t  work. I n  o r d e r  t o  a p p l y  
t h e  WBS concep t  c o r r e c t l y ,  i t  i s  e s s e n t i a l  t h a t  t h e  t e rmino logy  a s s o c i a t e d  
w i t h  WBS p r e p a r a t i o n ,  r e v i s i o n ,  and maintenance be f u l l y  unde r s tood  and 
used i n  t h e  p rope r  c o n t e x t .  The f o l l o w i n g  d i s c u s s i o n  a s s i s t s  i n  i n t e r -  
p r e t i n g  WBS requ i r emen t s  a d  t e rmino logy  a s  used by RDD. 

2-2 WBS Leve l s  

The h i e r a r c h y  of  t a s k s  t h a t  compose t h e  p r o j e c t  work t o  be accomplished 
a r e  i d e n t i f i e d  w i t h i n  a WBS by a l e v e l  d e s i g n a t i o n .  Descending l e v e l s  
p rov ide  i n c r e a s i n g l y  d e t a i l e d  d e f i n i t i o n  o f  t h e  i n d i v i d u a l  work t a s k s .  
The number of l e v e l s  depends on t h e  scope  a n d  complexi ty  o f  t h e  i n d i v i d u a l  
p r o j e c t .  The t o p  t h r e e  l e v e l s  of WBS f o r  a p r o j e c t  would be t y p i c a l l y  
subd iv ided  a s  f o l l o w s :  

A .  Level  1. Level  1 i s  t h e  q u a n t i f i e d  p r o j e c t  o b j e c t i v e ,  e . g . ,  CRBRP, 
SAREF, Phys ic s  Technology, Steam G e n e r a t o r  System. It i s  u s u a l l y  
d i r e c t l y  i d e n t i f i e d  i n  t h e  ERDA p l a n n i n g ,  programming and budge t ing  
s y s  t e m .  

B .  L e v e l . 2 .  Level  2 c o n t a i n s  t h e  major  work segments (subsystems)  of t h e  
p r o j e c t  such a s  Nuclear  Steam Supply System, Exper imen ta l  Breeder  Reactor, 
Mathematical  Model, E v a p o r a t o r ,  a g g r e g a t i o n s  of  services (Tes t  and 
Eva lue  t i o n ) ,  and d a t a  . 

C. Level  3 .  Level  3 work i s  s u b o r d i n a t e  t o  t h e  Leve l  2 major work segments .  
Examples a r e  Reac to r  Systems , Decay Heat Removal System, Computer Program, 
E v a p o r a t o r  S h e l l ,  a t ype  of  s e r v i c e  (Systems E n g i n e e r i n g ) ,  and an i t e m  of 
d a t a  (Techn ica l  R e p o r t s ) .  

2-1 
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FOREWORD d 
One of  t h e  most impor t an t  g o a l s  o f  t h i s  D i v i s i o n  i s  improved management of  t h e  
L iqu id  Metal  F a s t  Breeder  Reac to r  (LMFBR) Program, i t s  p r o j e c t s  and s u p p o r t i n g  
a c t i v i t i e s .  T h i s  g o a l  must be r i g o r o u s l y  pursued i f  we a r e  t o  accompl ish  t h e  
o b j e c t i v e s  of  t h e  LMFBR Program i n  t o d a y ' s  environment  o f  budge ta ry  c o n s t r a i n t s  
and s c h e d u l a r  d i s c i p l i n e .  I n  moving toward an improved management c a p a b i l i t y ,  
we are i n s t i t u t i n g  a number o f  p o l i c y  and p rocedura l  changes and w i l l  c o n t i n u e  
t o  i n v e s t i g a t e  new ways and t echn iques  t o  f u r t h e r  improve t h e  way we do  b u s i n e s s .  

The a p p l i c a t i o n  of  t h e  Performance Measurement System (I) on major  c o n t r a c t s  
and t h e  Mini-Performance Measurement System (Mini-PMS) on smaller c o n t r a c t s  i s  
a s i g n i f i c a n t  s t e p  toward t h e  accomplishment o f  o u r  management improvement g o a l .  
I n c o r p o r a t i o n  o f  t h e  c o s t  and schedu le  c o n t r o l  sys tem c r i t e r i a  approach  w i t h i n  
t h e  PMS w i l l  i n s u r e  t h a t  a c o n t r a c t o r ' s  p r o g r e s s  i s  s u f f i c i e n t l y  v i s i b l e  t o  
r e l i a b l y  e v a l u a t e  accomplishments  and t o  provide  t h e  b a s i s  f o r  t i m e l y  and mean- 
i n g f u l  management d e c i s i o n s .  For  c o n t r a c t s  t h a t  do n o t  meet t h e  r equ i r emen t s  
f o r  PMS a p p l i c a t i o n ,  a less r i g i d  v e r s i o n  o f  PMS known a s  Mini-PI% may be a p p l i e d .  
Using e i t h e r  PMS o r  Mini-PMS, p r o j e c t  s t a t u s  w i l l  be p r e s e n t e d  i n  terms of  
e s t a b l i s h e d  p r o j e c t  o b j e c t i v e s  and c o n t r a c t  v a l u e s  which provide  a b a s e l i n e  from 
which p r o j e c t  accomplishment can  be measured. 

Th i s  document i s  one of  a series of gu ides  and i n s t r u c t i o n s  on c o n t r a c t  p e r f o r -  
mance measurement t h a t  h a s  been prepared  t o  a s s i s t  ERDA and i n d u s t r y  pe r sonne l .  
The Performance Measurement System Work Breakdown S t r u c t u r e  Guide c o n t a i n e d  
h e r e i n  d e s c r i b e s  t h e  Work Breakdown S t r u c t u r e  (WBS) t echn ique  a s  a t o o l  f o r  
p r o j e c t  management, p a r t i c u l a r l y  w i t h i n  t h e  PMS and Mini-PMS. 

D i v i s i o n  of Reac to r  Development 
and Demonstrat ion 

1 Summary of  Rev i sed ,  D e l e t e d ,  o r  Added M a t e r i a l  

This r e v i s i o n  i n c l u d e s  a new sample s o l i c i t a t i o n  c l a u s e  (Appendix E )  
and a new sample c o n t r a c t  c l a u s e  (Appendix P) .  It a l s o  i n c o r p o r a t e s  
minor e d i t o r i a l  changes and a n  updated l i s t  o f  r e f e r e n c e s  (par. 1-5). r 
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PERFORMANCE MEASUREMENT SYSTEM 
WORK BREAKDOWN STRUCTURE GUIDE 

T h i s  document p rov ides  guidance  approved by t h e  Director/RDD f o r  p r e p a r i n g  
and u s i n g  Work Breakdown S t r u c t u r e s .  Users o f  t h i s  gu ide  a r e  encouraged t o  
submi t  recommendations f o r  r e f i n e d  p rocedures ,  th rough c h a n n e l s ,  t o  t h e  
A s s i s t a n t  D i r e c t o r  f o r  A d m i n i s t r a t i o n  (AD/A) a t  t h e  a d d r e s s  above.  
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E .  RDD/PMS-5 , Performance Measurement System S u r v e i l l a n c e  Guide,  
March 30, 1976 

P rov ides  gu idance  t o  government and c o n t r a c t o r s  c o n c e r n i n g  c o n t i n u i n g  
government review o f  systems r e q u i r e d  t o  meet t h e  PMS c r i t e r i a  f o r  
management c o n t r o l  sys t ems .  I n c l u d e s  d i s c u s s  i o n  o f  a d m i n i s t r a t i v e  
a s p e c t s  of s u r v e i l l a n c e  , s u r v e i l l a n c e  r e s p o n s i b i l i t i e s  , and p rocedures  
f o r  p l a n n i n g  and pe r fo rming  s u r v e i l l a n c e .  I n c l u d e s  a sample Memorandum 
of Agreement and S u r v e i l l a n c e  P lan  O u t l i n e .  

F. RDD/PMS-7, M i n i - m  Guide,  
J anua ry  14, 1977 

D e s c r i b e s  t h e  a p p l i c a t i o n ,  imp lemen ta t ion ,  and o p e r a t i o n  of Mini-PMS, 
a d e r i v a t i v e  o f  t h e  PMS, t h a t  may be a p p l i e d  t o  c o n t r a c t s  r e q u i r i n g  
v i s i b i l i t y  and c o n t r o l ,  b u t  t h a t  do n o t  w a r r a n t  u se  of PMS. Mini-PMS 
may a l s o  be used by prime c o n t r a c t o r s  on s u b c o n t r a c t s .  

G.  RDD/PMS-8 , Performance Measurement System Review Team Handbook, 
March, 1977 

P rov ides  guidance f o r  government p a r t i c i p a n t s  r ev iewing  c o n t r a c t o r ' s  
management c o n t r o l  systems t h a t  a re  r e q u i r e d  t o  meet t h e  r e q u i r e m e n t s  
o f  PMS o r  Mini-PMS.. It d i s c u s s e s  r ev iew a c t i v i t i e s  and p a r t i c i p a n t ' s  
d u t i e s  and r e s p o n s i b i l i t i e s .  Various r ev iew c h e c k l i s t s  a r e  i n c l u d e d .  

H .  ERDA Handbook 0805.3 P a r t  1, Work Breakdown S t r u c t u r e s  

D e s c r i b e s  i n  g e n e r a l  terms t h e  p r e p a r a t i o n  and employment of  Work 
Breakdown S t r u c t u r e s .  

I. MIL-STD-881AY Work Breakdown S t r u c t u r e s  f o r  Defense M a t e r i a l  I t e m s  

T h i s  s t a n d a r d  e s t a b l i s h e s  c r i t e r i a  gove rn ing  t h e  p r e p a r a t i o n  and 
employment of Work Breakdown S t r u c t u r e s  f o r  u s e  d u r i n g  t h e  a c q u i s i t i o n  
o f  d e s i g n a t e d  d e f e n s e  m a t e r i a l  i t e m s .  

1-3 
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CHAPTER 1 

INTRODUCTION 

1-1 Purpose of t h e  Guide 

This gu ide  p rov ides  guidance on t h e  use  of  t h e  Work Breakdown S t r u c t u r e  
(WBS) t echn ique  t o  Reac to r  Development and Demonstrat ion D i v i s i o n  (RDD) 
managers r e s p o n s i b l e  f o r  p r o j e c t s  s u p p o r t i n g  t h e  LMFBR Program. The 
gu ide  cove r s  t h e  t y p e s  of  WBSs, how and by whom they  a r e  p repa red ,  and 
how t h e y  shou ld  be used by RDD and c o n t r a c t o r s  f o r  e f f e c t i v e  management 
and c o n t r o l .  

1-2 A p p l i c a t i o n  

\ 

The WBS t echn ique  i s  used i n  t h e  a p p l i c a t i o n  of t h e  RDD Performance 
Measurement System (PMS) and t h e  Mini-Performance Measurement System 
(Mini-PMS). I t s  r o l e s  w i t h i n  t h e  PIG and Mini-PMS a r e  d i s c u s s e d  i n  
RDD/PMS-1, PMS Summary D e s c r i p t i o n ;  RDD/PMS-2, PMS Implementat ion Guide;  
and R D D / M - 7 ,  Mini-PIG Guide.  
work may a l s o  be used on p r o j e c t s / c o n t r a c t s  when t h e  PMS o r  Mini-IMS a r e  
n o t  a p p l i e d .  I n  t h e s e  c a s e s  t h e  WBS t echn ique  can be used t o  d e f i n i t e  
advantage  i n  accompl i sh ing  t h e  p r o j e c t / c o n t r a c t  o b j e c t i v e s .  

The WBS method of d e f i n i n g  and o r g a n i z i n g  

1-3 Scope 

The WBS t echn ique  i s  used t o :  

A .  I d e n t i f y  t h e  major end items o r  end p roduc t s  needed t o  accompl ish  t h e  
pro j e c t / c o n t r a c t  o b j e c t i v e s  ; 

B. I d e n t i f y  and d e f i n e  t h e  d e t a i l e d  t a s k s  r e q u i r e d  f o r  t he  r e s e a r c h ,  
development ,  c o n s t r u c t i o n ,  d e m o n s t r a t i o n ,  o p e r a t i o n ,  o r  product ion  of 
t h e  major end i t e m / p r o d u c t ;  

C. Assign  r e s p o n s i b i l i t y  f o r  t a s k  accomplishment t o  s p e c i f i c  p r o j e c t  and 
con t r a  c t o r  organ  i za t i o n s  a nd i n d  i v  idua 1 s ; 

D.  Provide t h e  framework f o r  p l ann ing  and s c h e d u l i n g  of  work, and t h e  
a l l o c a t i o n  of  r e s o u r c e s  t o  t h a t  work; 

E .  Assist i n  mon i to r ing  p r o j e c t  c o s t ,  s c h e d u l e ,  and t e c h n i c a l  performance;  

F. Provide a s t r u c t u r e  f o r  t h e  o r d e r l y  summarizat ion of work performance 
t o  s e l e c t e d  l e v e l s  o f  d e t a i l ;  and 

G.  I d e n t i f y  work r e q u i r i n g  s p e c i a l  a t t e n t i o n  and i t s  reprpgramming when 
n e c e s s a r y .  

1-1 
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1-4 R e v i s i o n s  and A d d i t i o n s  

Persons u s i n g  t h i s  gu ide  a r e  encouraged t o  suhmit  s u g g e s t i o n s  f o r  improve- 
ments t o  t h e  A s s i s t a n t  D i r e c t o r  f o r  A d m i n i s t r a t i o n  (AD/A) , RDD/ERDA, 
Washington, DC 20545. 

1-5 Refe rences  

Persons i n t e r e s t e d  i n  a d d i t i o n a l  i n f o r m a t i o n  r e g a r d i n g  t h e  WBS t e c h n i q u e  
and t h e  PMS o r  Mini-PMS shou ld  read t h e  f o l l o w i n g  documents:  

A .  R D D / P M S - l ,  Performance Measurement System Summary D e s c r i p t i o n ,  
Rev i s ion  o f  J anua ry  2 8 ,  1977 

P rov ides  an ove rv iew o f  PMS and Mini-PMS a p p l i c a t i o n ,  imp lemen ta t ion ,  
and o p e r a t i o n .  

B.  RDD/PMS-2, Performance Measurement System Implementat ion Guide,  
March 30, 1976 

P rov ides  guidance t o  ERDA and c o n t r a c t o r s  c o n c e r n i n g  PMS r e q u i r e m e n t s  
f o r  c o n t r a c t o r s  ' management c o n t r o l  sys t ems .  Con ta ins  c r i t e r i a  f o r  
t h e s e  sys t ems .  A l s o  c o n t a i n s  d e t a i l e d  d i s c u s s i o n  o f  t h e  c r i t e r i a ,  
o r g a n i z a t i o n a l  r e l a t i o n s h i p s  , and implemen ta t ion  p rocedures .  I n c l u d e s  
samples  of  PMS s o l i c i t a t i o n  and c o n t r a c t  c l a u s e s ,  a r ev iew r e p o r t  
fo rma t  , and a Memorandum o f  Under s t and ing .  Also  i n c l u d e s  a n  E v a l u a t i o n /  
Review C h e c k l i s t  and Work S h e e t s .  

C .  RDD/F'MS-3, Performance Measurement System C o n t r a c t o r  R e p o r t i n g  
I n s t r u c t i o n s  , Revi s ion  of  J anua ry  14, 1977 

P rov ides  guidance f o r  p r e p a r a t i o n  of t h e  PMS and Mini-PMS r e p o r t s  
r e q u i r e d  from c o n t r a c t o r s .  These r e p o r t s  i n c l u d e  t h e  PMS Management 
C o n t r o l  System D e s c r i p t i o n  , t h e  Mini-PI% Summary System D e s c r i p t i o n ,  
t h e  Work Breakdown S t r u c t u r e  D i c t i o n a r y ,  t h e  Cos t  Performance Repor t  
t h e  Cos t /Schedu le  S t a t u s  R e p o r t ,  t h e  Schedule  S t a t u s  R e p o r t ,  and t h e  
C o n t r a c t  Funds S t a t u s  R e p o r t .  The r e p o r t s  p rov ide  t h e  means t o  c o l l e c t  
summary l e v e l  c o s t  and s c h e d u l e  performance d a t a  Cnd f u n d i n g  d a t a  f o r  
p r o j e c t  management pu rposes .  I n c l u d e s  a r e  t h e  d a t a  i t e m  d e s c r i p t i o n s  
f o r  p l a c i n g  t h e  r e p o r t s  on c o n t r a c t .  

D .  RDD/PMS-4, Performance Measurement System Data A n a l y s i s  Guide 
March 30 ,  1976 

Con ta ins  a c o l l e c t i o n  of  t e c h n i q u e s  t o  d e t e r m i n e  c o s t  and s c h e d u l e  
s t a t u s ,  i d e n t i f y  t r e n d s ,  and f o r e c a s t  f u t u r e  s t a t u s  u s i n g  PMS and 
Mini-PMS r e p o r t s  from c o n t r a c t o r s .  I n c l u d e s  examples f o r  d e r i v i n g  
performance i n d i c e s  , performing t r e n d  a n a l y s e s  , e t c .  
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2-3  WBS E l e m n t s  

The i n d i v i d u a l  work t a s k s  s p e c i f i e d  a t  each  l e v e l  i n  t h e  WBS a r e  d e f i n e d  
a s  WBS e l e m e n t s .  Each element i s  a d i s c r e t e  p o r t i o n  of  t h e  WBS, com- 
p r i s i n g  e i t h e r  an i t e m  of  ha rdware ,  s e r v i c e ,  o r  d a t a .  The WBS shou ld  
i n c l u d e  a l l  t h e  n e c e s s a r y  e l emen t s  t o  a c h i e v e  t h e  p r o j e c t  end o b j e c t i v e .  
I f  n e c e s s a r y ,  an I n t e g r a t i o n  and Assembly element i s  used t o  d e s c r i b e  
t h e  t e c h n i c a l  and f u n c t i o n a l  e f f o r t  r e q u i r e d  t o  combine a l l  o t h e r  
e l e m e n t s  a t  a g iven  l e v e l  i n t o  t h e i r  p a r e n t  element a t  t h e  n e x t  h i g h e r  
l e v e  1. 

2-4 WBS D i c t i o n a r y  

The WBS D i c t i o n a r y  l i s t s  and d e f i n e s  t h e  WBS e l e m e n t s .  Th i s  D i c t i o n a r y  
i s  i n i t i a l l y  p repa red  by P r o j e c t  Management and then  expanded by s u p p o r t i n g  
c o n t r a c t o r s .  It c o n s i s t s  of  two p a r t s .  P a r t  I i s  a n  index which l i s t s  
WBS e l e m e n t s  ex tended  i n  acco rdance  w i t h  t h e  guidance c o n t a i n e d  h e r e i n .  
P a r t  I1 c o n t a i n s  i n d i v i d u a l  e n t r i e s  t o  d e s c r i b e  t h e  c o n t e n t  and t h e  type  
o f  e f f o r t  a s s o c i a t e d  w i t h  t h e  WBS e l e m e n t .  The WBS D i c t i o n a r y  i s  main- 
t a i n e d  i n  a c u r r e n t  s t a t u s  th roughou t  t h e  l i f e  of  t h e  p r o j e c t .  Appendix G 
c o n t a i n s  t h e  Data I t em D e s c r i p t i o n  f o r  p r e p a r i n g  t h e  WBS D i c t i o n a r y . .  

2-5 Summary WBS 

A Summary WBS s e r v e s  a s  t h e  s t a r t i n g  p o i n t  i n  p r e p a r i n g  a WBS f o r  a p r o j e c t .  
It i l l u s t r a t e s  t h e  g e n e r a l  h i e r a r c h y  of  sys t ems ,  subsystems , and s u p p o r t i n g  
e l e m e n t s .  It c o n t a i n s  t h r e e  l e v e l s  and i s  c h a r a c t e r i z e d  by un i fo rm WBS 
elements p l aced  i n  a f a m i l y - t r e e  type  a r r angemen t .  The Summary WBSs i n  
Appendices A t h rough  D have been p r e r a r e d  f o r  guidance and use  f o r  t h e  
f o l l o w i n g  t y p e s  of  p r o j e c t s :  

A .  Appendix A LMFBR G e n e r a t i n g  P l a n t  P r o j e c t  
B .  Appendix B LMFBR Test F a c i l i t y  P r o j e c t  
C .  Appendix C LMFBR Component P r o j e c t  
D .  Appendix D LMFBR Research P r o j e c t  

2-6 P r o j e c t  Summary WBS (PSWBS) 

The t a i l o r i n g  o f  t h e  Summary WBSs ( i . e . ,  s e l e c t i o n  o f  a p p r o p r i a t e  Summary 
WBS e lemen t s  f o r  t h e  s p e c i f i c  p r o j e c t )  and a d d i t i o n  o f  un ique  p r o j e c t  
e l emen t s  by P r o j e c t  Management r e s u l t s  i n  t h e  PSWBS. G e n e r a l l y ,  t h e  PSWBS 
i d e n t i f i e s  WBS elements through t h e  t h i r d  l e v e l .  

2 -7  C o n t r a c t  WBS (CWBS) 

The CWBS i s  t h e  WBS f o r  t h e  p r o d u c t s  o r  s e r v i c e s  t o  be f u r n i s h e d  under  t h e  
c o n t r a c t .  It i s  developed and used by t h e  c o n t r a c t o r  i n  accordance w i t h  
t h i s  gu ide  and t h e  c o n t r a c t  s t a t e m e n t  o f  work. The CWBS i n c l u d e s  t h e  PSWBS 
elements s e l e c t e d  by P r o j e c t  Management f o r  t h e  c o n t r a c t e d  work and t h e  
e x t e n s i o n s  of  t h e s e  e l emen t s  by t h e  c o n t r a c t o r  t o  d e f i n e  t h e  lower l e v e l  
d e t a i l e d  t a s k s .  Normally,  t h e  CWBS i s  ex tended  t o  i n c l u d e  t h e  c o s t  a c c o u n t  
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o r  comparable management c o n t r o l  l e v e l .  It p r o v i d e s  a c o n s i s t e n t  and 
v i s i b l e  framework t h a t  f a c i l i t a t e s  un i fo rm p l a n n i n g ,  ass ignment  of  
r e s p o n s i b i l i t i e s  , and r e p o r t i n g  of  s t a t u s .  

2-8 P r o j e c t  WBS 

The P r o j e c t  WBS i s  t h e  complete  WBS f o r  t h e  p r o j e c t ,  c o n t a i n i n g  t h e  WBS 
e lemen t s  r e l a t e d  t o  t h e  r e s e a r c h ,  development ,  c o n s t r u c t i o n ,  d e m o n s t r a t i o n ,  
o p e r a t i o n ,  o r  p r o d u c t i o n  of  p r o j e c t  o b j e c t i v e s .  It e v o l v e s  from t h e  
PSWBS ex tended  t o  i n c l u d e  a l l  CWBSs. 

2-9 WBS Coding 

Each WBS element  shou ld  be a s s i g n e d  a code t o  be used f o r  i d e n t i f i c a t i o n  
of  t h e  e l emen t s  t h roughou t  t h e  l i f e  o f  t h e  p r o j e c t .  A s i m p l e  dec ima l  o r  
a lphanumeric  cod ing  system shou ld  be a p p l i e d  t h a t  l o g i c a l l y  i n d i c a t e s  
t h e  e l e m e n t s  by l e v e l  and r e l a t e s  lower l e v e l  s u p p o r t i n g  e l e m e n t s  t o  
t h e i r  p a r e n t  upper  l e v e l  elements.  
t h e  c o d i n g  of CWBSs which may a p p e a r  a t  v a r i o u s  l e v e l s  w i t h i n  t h e  P r o j e c t  
WBS. 
v e r s i o n  system may be a p p l i e d .  Where p o s s i b l e ,  t h e  f i r s t  number i n  t h e  
WBS code shou ld  be t h e  ERDA Budget and R e p o r t i n g  (B&R) C l a s s i f i c a t i o n  
number. Fo r  example,  a t h i r d  level e l emen t  of  an LMFBR G e n e r a t i n g  P l a n t  
P r o j e c t  w i t h  a B&R number of  "40 " ,  might be coded 40.6 .4 .  
Appendix A ,  t h i s  e l emen t  would be Test and E v a l u a t i o n  work (Level  3 )  
w i t h i n  P r o j e c t  Suppor t  (Level  2 )  of t h e  "40" LMFBR G e n e r a t i n g  P l a n t  
P r o j e c t  (Level  1 ) .  

The cod ing  system m u s t  accommodate 

I f  such a cod ing  sys t em i s  n o t  p o s s i b l e ,  a cod ing  i n t e r f a c e  con- 

R e f e r r i n g  t o  

2-10 A d d i t i o n a l  Terminolopy 

Fo l lowing  a r e  d e f i n i t i o n s  of  terms used  i n  t h i s  g u i d e :  

A .  

B.  

C .  

D. 

Apport ioned E f f o r t .  E f f o r t  ( e . g .  , q u a l i t y  a s s u r a n c e )  t h a t  by i t s e l f  
i s  n o t  r e a d i l y  d i v i s i b l e  i n t o  s h o r t - s p a n  work packages b u t  which i s  
r e l a t e d  i n  d i r e c t  p r o p o r t i o n  t o  a s p e c i f i c  measured e f f o r t .  

C o n t r a c t i n g  O f f i c e r .  The ERDA C o n t r a c t i n g  O f f i c e r  r e s p o n s i b l e  f o r  
a d m i n i s t e r i n g  a n  e x i s t i n g  c o n t r a c t .  T y p i c a l l y  h a s  a d d i t i o n a l  respon-  
s i b i l i t i e s ,  e . g .  , c o n t r a c t  n e g o t i a t i o n  and e x e c u t i o n .  

C o n t r a c t o r .  A p r i v a t e  o r  p u b l i c  e n t i t y  which e n t e r s  i n t o  c o n t r a c t s  
w i t h  t h e  Government. In  t h i s  g u i d e ,  t h e  work a l s o  a p p l i e d  t o  govern- 
ment-owned, c o n t r a c t o r - o p e r a t e d  a c t i v i t i e s  which perform work on major  
ene rgy  p r o j e c t s  . 

Cost Account .  A management c o n t r o l  p o i n t  a t  which a c t u a l  c o s t s  can be 
accumulated and work performance e v a l u a t e d .  A c o s t  accoun t  i s  a n a t u r a l  
c o n t r o l  p o i n t  f o r  c o s t / s c h e d u l e  p l a n n i n g  and c o n t r o l  s i n c e  i t  r e p r e s e n t s  
t h e  work a s s i g n e d  t o  one r e s p o n s i b l e  o r g a n i z a t i o n a l  elerrent on one CWBS 
e lemen t  ( s e e  paragraph 3-4B. (2)  and F i g u r e  3 - 2 ) .  
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E .  Level of  E f f o r t  (LOE). Support  t ype  e f f o r t  ( e . g . ,  vendor  l i a i s o n )  
t h a t  does n o t  r e a d i l y  l e n d  i t s e l f  t o  measurement of d i s c r e t e  accom- 
p l i s h m e n t .  It i s  g e n e r a l l y  c h a r a c t e r i z e d  by a un i fo rm r a t e  of  
a c t i v i t y  o v e r  a s p e c i f i c  p e r i o d  of  t i m e .  

F .  P r o j e c t  D i r e c t o r .  The i n d i v i d u a l  w i t h i n  t h e  D i v i s i o n ,  F i e l d  O p e r a t i o n s  
O f f i c e ,  o r  d e s i g n a t e d  P r o j e c t  O f f i c e  r e s p o n s i b l e  f o r  e x e c u t i n g  an 
approved RDD p r o j e c t  w i t h i n  w e l l  d e f i n e d  b o u n d a r i e s  of  t i m e ,  r e s o u r c e s ,  
and performance r e q u i r e m e n t s .  

G .  Pro-ject  Management. The D i v i s i o n  O f f i c e ,  F i e l d  O p e r a t i o n s  O f f i c e ,  
o r  d e s i g n a t e d  P r o j e c t  O f f i c e  r e s p o n s i b l e  f o r  d i r e c t i n g  a n  RDD p r o j e c t  
and headed by a P r o j e c t  D i r e c t o r  o r  e q u i v a l e n t .  

\ 

H .  Source E v a l u a t i o n  Board (SEB). A board composed o f  q u a l i f i e d  ERDA 
t e c h n i c a l  and b u s i n e s s  p e r s o n n e l ,  i n c l u d i n g  a P r o j e c t  Management 
r e p r e s e n t a t i v e  , t h a t  (1) d e t e r m i n e s  t h e  most a p p r o p r i a t e  method of 
c h o o s i n g ,  a p p l y i n g ,  and r e p o r t i n g  on t h e  c r i t e r i a  which b e s t  a s s i s t s  
t h e  Source S e l e c t i o n  O f f i c i a l  i n  s e l e c t i n g  o r  approv ing  t h e  s o u r c e  
w i t h  which n e g o t i a t i o n s  a r e  t o  be i n i t i a t e d ,  ( 2 )  u s e s  i t s  b e s t  
judgement i n  a p p l i c a t i o n  of  such c r i t e r i a  t o  t h e  p r o p o s a l s ,  and (3) 
r e p o r t s  on t h e  r e s u l t s  o f  i t s  work t o  t h e  Source S e l e c t i o n  O f f i c i a l .  
The Source S e l e c t i o n  O f f i c i a l  i s  t h e  ERDA o f f i c i a l  who s e l e c t s  t h e  
c o n t r a c t o r  which he c o n s i d e r s  can perform t h e  c o n t r a c t  i n  a manner 
most advantageous t o  t h e  Government based on t h e  SEB p roceed ings .  

I .  Work Packages.  D e t a i l e d  s h o r t - s p a n  j o b s ,  o r  m a t e r i a l  items i d e n t i f i e d  
by t h e  c o n t r a c t o r  f o r  accompl i sh ing  work r e q u i r e d  t o  complete  t h e  
c o n t r a c t .  A work package h a s  t h e  f o l l o w i n g  c h a r a c t e r i s t i c s  : 

(1) It r e p r e s e n t s  u n i t s  o f  work a t  l e v e l s  where work is  performed. 

( 2 )  It i s  c l e a r l y  d i s t i n g u i s h e d  from a l l  other work packages.  

(3) It i s  a s s i g n a b l e , t o  a s i n g l e  o r g a n i z a t i o n a l  e lement  and c o s t  
a c c o u n t .  

( 4 )  It h a s  schedu led  s t a r t  and comple t ion  d a t e s  a n d ,  a s  a p p l i c a b l e ,  
i n t e r i m  m i l e s t o n e s  a l l  o f  which a r e  r e p r e s e n t a t i v e  of p h y s i c a l  
a c c omp 1 i s  hmen t . 

( 5 )  It h a s  a budget  o r  a s s i g n e d  v a l u e  e x p r e s s e d  i n  terms o f  d o l l a r s  
manhours o r  o t h e r  measurable  u n i t s .  

( 6 )  I t s  d u r a t i o n  i s  l i m i t e d  t o  a r e l a t i v e l y  s h o r t  span of t i m e  
o r  i t  i s  subd iv ided  by d i s c r e t e  m i l e s t o n e s  t o  f a c i l i t a t e  
t h e  o b j e c t i v e  measurement of work performed. 

( 7 )  It i s  i n t e g r a t e d  w i t h  d e t a i l e d  e n g i n e e r i n g ,  c o n s t r u c t i o n ,  o r  
o t h e r  s c h e d u l e s .  
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CHAPTER 3 

PREPARATION OF WBSs 

3-1 Genera l  

\ 

T h i s  c h a p t e r  d i s c u s s e s  t h e  p r e p a r a t i o n  of t h e  v a r i o u s  WBSs d e f i n e d  i n  
Chap te r  2 .  P r o j e c t  Management i s  r e s p o n s i b l e  f o r  d e v e l o p i n g  t h e  complete  
t a s k  s t r u c t u r e  and e l emen t  d e f i n i t i o n  f o r  a l l  p r o j e c t - r e l a t e d  work. To 
p r e p a r e  t h e  P r o j e c t  WBS, P r o j e c t  Management deve lops  f i r s t  t h e  PSWBS 
based on t h e  p r o j e c t  o b j e c t i v e  and t h e  a p p r o p r i a t e  Summary WBS e l e m e n t s .  
C o n t r a c t o r s  s u p p o r t i n g  t h e  p r o j e c t  d e v e l o p ,  c o o r d i n a t e ,  and submit i n -  
d i v i d u a l  CWBSs f o r  t h e  work r e q u i r e d  by t h e i r  c o n t r a c t s .  F i n a l l y ,  P r o j e c t  
Management i n t e g r a t e s  t h e  CWBSs w i t h  t h e  PSWBS t o  o b t a i n  t h e  P r o j e c t  WBS. 
The r e l a t i o n s h i p s  o f  t'hese WBSs i n  p r e l i m i n a r y  and f i n a l  s t a t e s  are shown 
i n  F i g u r e  3-1. D e t a i l s  on t h e i r  p r e p a r a t i o n  a r e  cove red  i n  t h e  f o l l o w i n g  
p a r a g r a p h s .  

3-2 P r o j e c t  O b j e c t i v e  

The pr imary p r e r e q u i s i t e  t o  t h e  p r e p a r a t i o n  of any WBS i s  t h e  c l e a r  under-  
s t a n d i n g  and s t a t e m e n t  o f  t h e  p r o j e c t  o b j e c t i v e .  The work a c t i v i t y  d i r e c t e d  
towards s a t i s f y i n g  t h i s  g o a l  i s  h i e r a r c h i c a l  i n  n a t u r e .  The p r o j e c t  o v e r -  
a l l  o b j e c t i v e  i s  t h e  major end i tem o r  end p roduc t  i n  s u p p o r t  of t h e  LMFBR 
program. For  example,  a p r o j e c t  whose end i t e m  i s  a f a c i l i t y  f o r  s a f e t y  
r e s e a r c h  and t e s t i n g  would s u p p o r t  two of t h e  LMF'BR Program s p e c i f i c  
o b j e c t i v e s ,  e . g . ,  u t i l i t y  c o n f i d e n c e  and p u b l i c  a c c e p t a n c e .  S i m i l a r l y ,  
a p r o j e c t  whose end p roduc t  i s  a r e s e a r c h  s t u d y  r e p o r t  on a f u e l  r e c y c l i n g  
t e c h n i q u e  would s u p p o r t  a n o t h e r  LMFBR Program s p e c i f i c  o b j e c t i v e ,  ene rgy  ' 
r e s o u r c e  a s s u r a n c e .  

Once t h e  p r o j e c t  o v e r a l l  o b j e c t i v e  i s  e s t a b l i s h e d ,  i t  p r o v i d e s  i n s i g h t  
i n t o  and g u i d e l i n e s  f o r  t h e  i d e n t i f i c a t i o n  of t h e  p r o j e c t  s u b o b j e c t i v e s  
by P r o j e c t  Management. These s u b o b j e c t i v e s  i n t e r a c t  t o  s u p p o r t  t h e  p r o j e c t  
o v e r a l l  o b j e c t i v e  i n  t h e  same manner t h a t  subskyH.tems s u p p o r t  a t o t a l  
sys t em c a p a b i l i t y .  P r o j e c t  Managanent shou ld  i d e n t i f y  s u b o b j e c t i v e s  by 
c a r e f u l  a n a l y s i s  of t h e  p r o j e c t  o v e r a l l  o b j e c t i v e .  Th i s  p rocess  of 
i d e n t i f i c a t i o n  and d e f i n i t i o n  of  s u b o b j e c t i v e s  a s s i s t s  i n  s t r u c t u r i n g  
t h e  c o n t r i b u t i n g  elements d u r i n g  WBS p r e p a r a t i o n .  

3 - 3  P r o j e c t  Summary WBS (PSWBS) 

The PSWBS i s  p repa red  by P r o j e c t  Management i n i t i a l l y  as  a p r e l i m i n a r y  
PSWBS. In  t h i s  p r e l i m i n a r y  s t a t e ,  t h e  PSWBS i s  used t o  i d e n t i f y  work f o r  
s u p p o r t i n g  c o n t r a c t s .  The FSWBS e l e m e n t s  a s s i g n e d  t o  c o n t r a c t o r s  a r e  
s u b s e q u e n t l y  ex tended  by t h e  c o n t r a c t o r s  t o  d e r i v e  t h e  CWBSs. The p re -  
l i m i n a r y  PSWBS i s  based on t h e  p r o j e c t  o v e r a l l  o b j e c t i v e  and s u b o b j e c t i v e s  
and on t h e  Summary WBSs a s  c o n t a i n e d  i n  Appendices A t h rough  D .  P r o j e c t  
Management s e l e c t s  t h e  a p p r o p r i a t e  Summary WBS and t a i l o r s  i t  t o  p r o j e c t  
needs by  add ing  o r  d e l e t i n g  e l e m e n t s  (F igu re  3-1,  box 1). While t h e  
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Summary WBSs and t h e i r  e l e m e n t s  s p e c i f i e d  i n  Appendices A th rough D 
normal ly  p rov ide  t h e  b a s i s  f o r  c o n s t r u c t i n g  PSWBSs, changes  may be made 
when t h e y  a r e  based  on unique  needs  de t e rmined  th rough  p r o j e c t  concep t  
s t u d i e s  and sys t em e n g i n e e r i n g  work. 

When n e c e s s a r y ,  s e l e c t i o n  o f  t h e  Level 2 and Level  3 e l e m e n t s  may be made 
f r o n  one o r  more of t h e  Summary WBSs. Those Summary WBS e l e m e n t s  t h a t  
a r e  i n c l u d e d  i n  t h e  F’SWBS shou ld  be d e s c r i b e d  un i fo rmly  t o  a s s u r e  s t a n d a r d -  
i z a t i o n  of  e l emen t  d e s c r i p t i o n .  Normally, t h e  PSWBS i s  p reFa red  w i t h  Levels 
1 through 3 .  Lower l e v e l  e l emen t s  s h o u l d  be i n c l u d e d  o n l y  t o  a d d r e s s  
c l e a r l y  a l l  p r o j e c t  r e q u i r e m e n t s .  

The WBS development  p rocess  i s  i t e r a t i v e .  The p r e l i m i n a r y  PSWBS i s  n o t  
i n t e n d e d  t o  be r i g i d  and may be changed ,  i f  a p p r o p r i a t e .  During t h e  
t i m e  c o n t r a c t o r s  a r e  d e v e l o p i n g  t h e i r  CWBSs, t h e y  may propose  a l t e r n a t i v e  
approaches  t o  b e t t e r  accompl ish  t h e  p r o j e c t  o b j e c t i v e s .  I f  t h e  a l t e r -  
n a t i v e s  p r o v i d e  a b e t t e r  means toward a t t a i n i n g  t h e  p r o j e c t  o b j e c t i v e s ,  
t h e  p r e l i m i n a r y  PSWBS should  be r e v i s e d  a c c o r d i n g l y .  Changes may a l s o  
o c c u r  when i t  i s  de t e rmined  t h a t  a d i f f e r e n t  approach  must be t aken  t o  
s a t i s f y  t h e  p r o j e c t  o b j e c t i v e .  

The PSWBS shou ld  be p repa red  by P r o j e c t  Management e a r l y  i n  p r o j e c t  
p l a n n i n g ,  (F igu re  3-1,  box 2 ) .  Care shou ld  be t aken  t o  a s s u r e  t h a t  
t h e  PSWBS r e p r e s e n t s  t h e  needs  of t h e  v a r i o u s  f u n c t i o n s  invo lved  w i t h  
P r o j e c t  Management ( i . e . ,  C o n s t r u c t i o n ,  Procurement ,  E n g i n e e r i n g ,  
P r o j e c t  C o n t r o l ,  e t c . ) .  I n i t i a l l y ,  t h e  PSWBS i s  used  t o  s p e c i f y  c o n t r a c t  
work s u p p o r t i n g  t h e  p r o j e c t .  It s e r v e s  a s  t h e  framework f o r  t h e  P r o j e c t  
WBS and f o r  t h e  t e c h n i c a l  and management a c t i v i t i e s  t h roughou t  t h e  l i f e  
o f  t h e  p r o j e c t .  

3-4 C o n t r a c t  WBS (CWBS) 

A .  S o l i c i t a t i o n  

Only one WBS i s  used i n  each  Request  f o r  Proposa l  (RFP) and e n s u i n g  
c o n t r a c t .  P r o j e c t  Management s t r u c t u r e s  t h e  p r e l i m i n a r y  CWBS by 
s e l e c t i n g  t h e  a p p r o p r i a t e  PSWBS e l e m e n t s  t o  be i n c l u d e d  i n  t h e  WP 
(F igure  3-1,  box 3 ) .  The e l emen t s  s e l e c t e d  shou ld  p e r m i t  maximum 
f l e x i b i l i t y  t o  p ropose r s  i n  p r e p a r i n g  t h e i r  p r o p o s a l s .  Normally,  
t h e  p r e l i m i n a r y  CWBS s h o u l d  n o t  c o n t a i n  more than  t h r e e  l e v e l s  
because  i t  may become unduly  r e s t r i c t i v e .  I f  a d d i t i o n a l  d e t a i l e d  
l e v e l s  a r e  added ,  a p r o p o s e r ’ s  o r g a n i z a t i o n a l  s t r u c t u r e  may be 
a f f e c t e d  and h i s  normal method o f  o p e r a t i o n  may be hampered. The 
p ropose r s  shou ld  be i n s t r u c t e d  i n  t h e  RFP t o  e x t e n d  t h e  p r e l i m i n a r y  
CWBS a s  low a s  n e c e s s a r y  t o  i d e n t i f y  and s t r u c t u r e  t h e  work e f f o r t  
t o  a c h i e v e  t h e  c o n t r a c t  purpose  (F igu re  3-1,  box 4 ) .  The p ropose r s  
shou ld  be a l lowed  t o  s u g g e s t  changes  t o  t h e  s e l e c t e d  PSWBS e lemen t s  
when a change i s  needed t o  meet an  e s s e n t i a l  r equ i r emen t  o f  t h e  
RFP o r  t o  enhance t h e  e f f e c t i v e n e s s  of  t h e  CWBS i n  s a t i s f y i n g  t h e  
p r o j e c t  o b j e c t i v e .  
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3 
The p r e l i m i n a r y  CW3S i n  t h e  RF'P i n c l u d e s  t h e  i n i t i a l  WBS D i c t i o n a r y  
o f  CWBS e l e m e n t s ,  p repa red  by P r o j e c t  Management, u s i n g  t h e  fo rma t s  
shown i n  Appendix G .  Appendix E c o n t a i n s  a sample c l a u s e  f o r  i n c l u d i n g  
t h e  CWBS requ i r emen t  i n  s o l i c i t a t i o n s .  

B.  Response 

When p ropose r s  p r e p a r e  t h e i r  CWBS i n  r e sponse  t o  t h e  s o l i c i t a t i o n ,  
t h e y  shou ld  c o n s i d e r  t h e  f o l l o w i n g  : 

d 

( 1 )  The CWBS i s  n o t  a n  end i n  i t s e l f .  It i s  a t o o l  used by p r o j e c t /  
c o n t r a c t o r  management. A s  s u c h ,  management o b j e c t i v e s  and needs 
p l a y  a dominant r o l e  i n  t h e  way and t h e  l e v e l  t o  which t h e  CWBS 
i s  deve loped .  The CWBS must r e f l e c t  how t h e  work i s  a c t u a l l y  t o  
be performed and must r e p r e s e n t  t h e  manner i n  which work e f f o r t s  
a r e  o r g a n i z e d ,  managed, and r e p o r t e d .  The lower l e v e l s  may be 
c o n f i g u r a t i o n  i tems , service elements ,  items of  d a t a ,  o r  meaningful  
p roduc t  o r  management o r i e n t e d  lower i n d e n t u r e s  of a h i g h e r  l e v e l  
e l e m e n t .  The p r o s p e c t i v e  c o n t r a c t o r  shou ld  have complete  f l e x i -  
b i l i t y  i n  e x t e n d i n g  a CWBS t o  r e f l e c t  how h i s  work i s  t o  be 
accompl i shed ,  a s s u r i n g  t h a t  lower e l e m e n t s  s u p p o r t  t h e  n e x t  h i g h e r  
l e v e l  e l e m e n t .  P a r t i c u l a r  a t t e n t i o n  shou ld  be g iven  by t h e  p r o p o s e r  
t o  e n s u r e  t h e  c o r r e l a t i o n  of  lower l e v e l s  of t h e  CWBS t o  t h e  work 
s t a t e m e n t  t a s k s  and t o  t h e  s p e c i f i c a t i o n  t r e e ,  c o n t r a c t  l i n e  i t e m s ,  
c o n f i g u r a t i o n  items o f  t h e  c o n t r a c t ,  d a t a  i t e m s ,  e t c .  

( 2 )  Each CWBS e lemen t  must i n t e r f a c e  w i t h  t h e  p r o p o s e r ' s  o r g a n i z a t i o n  
r e s p o n s i b l e  f o r  accompl i sh ing  t h a t  e l e m e n t .  There must be f l e x i -  
b i l i t y  t o  e s t a b l i s h  t h e s e  i n t e r f a c e s  a t  mean ingfu l  and a p p r o p r i a t e  
l e v e l s .  O the rwise ,  h i s  e x i s t i n g  management s y s t e m s  and management 
by a s s i g n e d  r e s p o n s i b i l i t y  may be impa i red .  F i g u r e  3-2 i l l u s t r a t e s  
t h e  l e v e l  a t  which t h e  i n t e r f a c e  between t h e  CWBS and t h e  c o n t r a c t o r ' s  
organization occurs w h e n  PMS o r  Mini-PMS i s  a p p l i e d .  This l e v e l  i s  
d e s i g n a t e d  t h e  c o s t  a c c o u n t  l e v e l  and i t  i s  a n a t u r a l  management 
c o n t r o l  p o i n t  f o r  c o s t / s c h e d u l e  p l a n n i n g  and c o n t r o l .  The c o s t  
accoun t  i s  composed of  lower l e v e l  t a s k s  o r  j o b  a s s i g n m e n t s .  

A t  t h e  c o s t  a c c o u n t ,  a l l  work i s  c a t e g o r i z e d  i n t o  one of t h r e e  
d i f f e r e n t  t y p e s  of  e f f o r t :  

( a )  D i s c r e t e  work packages,  w i t h  a s p e c i f i c  end product  o r  r e s u l t  

(b)  Leve l  of e f f o r t  which d o e s ' n o t  r e s u l t  i n  a f i n a l  p r o d u c t .  

( c )  Appor t ioned  e f f o r t  which can be d i r e c t l y  r e l a t e d  t o  o t h e r  
d i s c r e t e  t a s k s .  

For  t h o s e  c o n t r a c t s  where PMS o r  Mini-PMS do n o t  a p p l y ,  t h e  l e v e l s  
s e l e c t e d  f o r  management c o n t r o l  a r e  i d e n t i f i e d  by t h e  p r o p o s e r .  
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( 3 )  C r i t i c a l  p r o d u c t s  o r  s e r v i c e s  which a r e  t o  be s u b c o n t r a c t e d  s h o u l d  
be i d e n t i f i e d  and t r e a t e d  a s  i n d i v i d u a l  CWBS e l e m e n t s .  O the r  sub-  
c o n t r a c t e d  work s h o u l d  be i d e n t i f i e d  i n  t h e  WBS D i c t i o n a r y  unde r  
t h e  a p p r o p r i a t e  e l e m e n t .  I n  e i t h e r  case,  t h e  p ropose r  s h o u l d  
a s s u r e  t h e  t r a c e a b l e  summar iza t ion  o f  s u b c o n t r a c t o r  d a t a  s u p p o r t i n g  
h i s  CWBS. The p r o p o s e r  may r e q u i r e  t h e  use  o f  WBSs by subcon- 
t r a c t o r s  t o  pe rmi t  him t o  f u l f i l l  h i s  CWBS requ i r emen t s  and t o  
p rov ide  a d e q u a t e  c o n t r o l  o f  t h e  s u b c o n t r a c t o r s .  

( 4 )  A WBS D i c t i o n a r y  of t h e  ex tended  WBS e lemen t s  i s  r e q u i r e d  from each  
p ropose r  t o  f u l l y  e x p l a i n :  

( a )  The work t o  be per formed;  

(b )  How t h e  work w i l l  be accompl i shed ;  

( c )  Who w i l l  do  t h e  work;  and 

(d )  O t h e r  s i g n i f i c a n t  d a t a  which f u r t h e r  d e s c r i b e s  e a c h  CWBS 
e l e m e n t ,  e . g . ,  an i d e n t i f i a b l e  r e l a t i o n s h i p  between t h e  
CWBS e l e m e n t  a n d  a d e s i g n  s p e c i f i c a t i o n .  

(5)  The CWBS cod ing  method used by t h e  p r o p o s e r  shou ld  e n a b l e  meaningfu l  
summar iza t ion  o f  r e l a t e d  d a t a  from t h e  lowes t  t o  t h e  h i g h e s t  l e v e l s  
o f  t h e  CWBS. The c o d i n g  s t r u c t u r e  proposed f o r  p l ann ing  and 
accumula t ing  c o s t s  must: be compa t ib l e  wi th  t h e  p r o j e c t  cod ing  
s t r u c t u r e  so t h a t  c o n t r a c t  r e p o r t s  can  be i n c o r p o r a t e d  d i r e c t l y  
i n t o  p r o j e c t  r e p o r t s .  

C . E v a l u a t i o n  

The p r e l i m i n a r y  CWBSs s u b m i t t e d  by t h e  p r o s p e c t i v e  c o n t r a c t o r s  a r e  
e v a l u a t e d  by t h e  Source  E v a l u a t i o n  Board (SEB) a s  p a r t  of  t h e  proposa l  
e v a l u a t i o n  p r o c e s s .  For  e v a l u a t i o n  p u r p o s e s ,  t h e  p ropose r  must 
respond based  on t h e  RFP p r e l i m i n a r y  CWBS. S i n c e  t h i s  CWBS may n o t  
a lways  be compa t ib l e  w i t h  t h e  way p r o s p e c t i v e  c o n t r a c t o r s  p l an  t o  
o r g a n i z e  and manage t h e  c o n t r a c t  work,  t h e  RFP s h o u l d  pe rmi t  a pro-  
pose r  t o  s u g g e s t  an  a l t e r n a t e  CWBS. I f  an a l t e r n a t e  i s  proposed ,  i t  
must be based  on t h e  RFP CWBS. . 

D .  N e g o t i a t i o n  

I n  t h e  n e g o t i a t i o n  o f  an a p p r o p r i a t e  c o n t r a c t u a l  document, t h e  p re -  
l i m i n a r y  RFP CWBS, a s  ex tended  and inc luded  i n  t h e  s u c c e s s f u l  p r o p o s a l ,  
serves a s  t h e  b a s i s  f o r  a g r e e i n g  t o  a WBS f o r  t h e  c o n t r a c t .  P r o j e c t  
Management s h o u l d  s p e c i f y  t h e  e l e m e n t s  t h a t  r e q u i r e  C o n t r a c t  O f f i c e r  
a p p r o v a l  p r i o r  t o  r e v i s i o n  by t h e  c o n t r a c t o r .  U s u a l l y ,  t h e s e  P r o j e c t  
Management c o n t r o l l e d  e l e m e n t s  a r e  i d e n t i c a l  t o  t h o s e  s p e c i f i e d  f o r  
c o n t r a c t o r  r e p o r t i n g .  The a g r e e d  upon CWBS p r o v i d e s  t h e  common 
denominator  f o r  communication between P r o j e c t  Management and t h e  
c o n t r a c t o r  on work p l a n n i n g ,  c o n t r o l  and c o n t r a c t  r e p o r t i n g .  This  
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CWBS p rov ides  t h e  means f o r  c o n t r o l  o f  changes i n  p r o j e c t  and c o n t r a c t  
needs .  I f  t h e  ag reed  t o  CWBS i n c l u d e s  elements t h a t  impact t h e  PSWBS, 
i t  shou ld  be updated  a c c o r d i n g l y  (F igu re  3-1,  box 5 ) .  

P r o v i s i o n  should  be'lllade t o  r e f e r e n c e  t h e  CWBS i n  t h e  c o n t r a c t  th rough 
use o f  a c o n t r a c t  c l a u s e  s i m i l a r  t o  t h e  sample c l a u s e  i n  Appendix F .  
P r o j e c t  Management should  n e g o t i a t e  t h e  WBS D i c t i o n a r y  c o n t e n t s  ( see  
Appendix G) w i t h  t h e  c o n t r a c t o r .  P a r t  I - Index ,  no rma l ly ,  l i s t s  each  
WBS e l e m e n t  i n c l u d i n g  t h o s e  a t  t h e  c o s t  accoun t  l e v e l  ( i . e . ,  PMS a p p l i e d )  
o r  t h o s e  a t  t h e  comparable s e l e c t e d  management c o n t r o l  level  f o r  o t h e r  
a p p l i c a t i o n s .  P a r t  I1 - E l e m e n t  D e f i n i t i o n  may o r  may n o t  i n c l u d e  t h e s e  
lowes t  l e v e l s  depending on P r o j e c t  Management's needs .  The c o n t r a c t o r  
submi t s  t h e  WBS D i c t i o n a r y  t o  P r o j e c t  Management through t h e  r e s p o n s i b l e  
C o n t r a c t i n g  O f f i c e r .  Upon P r o j e c t  Management's recommendation, t h e  
C o n t r a c t i n g  O f f i c e r  f o r m a l l y  approves  t h e  CWBS (F igu re  3-1 ,  box 6 ) .  

E .  Pos t  C o n t r a c t  Award 

The approved CWBS becomes t h e  b a s i s  f o r  f u r t h e r  e v o l u t i o n  by t h e  
c o n t r a c t o r  d u r i n g  t h e  c o n t r a c t e d  e f f o r t  and s e r v e s  a s  t h e  b a s e l i n e  
f o r  change c o n t r o l .  The WBS D i c t i o n a r y  p rov ides  t h e  r e f e r e n c e  
r e q u i r e d  t o  a s s u r e  t h a t  c o n t r a c t  work and r e p o r t i n g  a r e  be ing  
accomplished i n  accordance  w i t h  t h e  approved CWBS. P rocess ing  of  
CWBS r e v i s i o n s  v a r i e s  depending on whether  an e lement  i s  c l a s s i f i e d  
a s  a p r o j e c t  o r  c o n t r a c t o r  c o n t r o l l e d  e l emen t .  

P r o j e c t  C o n t r o l l e d  Elements .  These are  t h e  CWBS e lemen t s  s p e c i f i e d  
by P r o j e c t  Management f o r  i t s  c o n t r o l  and c o n t r a c t o r  r e p o r t i n g .  
Normslly , t h e s e  p r o j e c t  c o n t r o l l e d  elements a r e  i n  t h e  upper  t h r e e  
l e v e l s  of t h e  CWBS. E l e m e n t s  c o n t r o l l e d  below Level  3 should  be 
c h a r a c t e r i z e d  by hav ing  s i g n i f i c a n t  c o s t  r i s k  o r  t e c h n i c a l  r i s k  o r  
hav ing  a s i g n i f i c a n t  f i n a n c i a l  impact on t h e  p r o j e c t .  When a p r o j e c t  
i s  s u p p o r t e d  by m u l t i p l e  c o n t r a c t o r s ,  e l e m e n t s  s p e c i f i e d  for p r o j e c t  
c o n t r o l  may v a r y  by c o n t r a c t .  A s  t h e  p r o j e c t  p r o g r e s s e s ,  P r o j e c t  
Management should  rev iew t h e  CWBS p e r i o d i c a l l y  t o  de t e rmine  i f  
e l emen t s  should  be added o r  d e l e t e d  t o  those  b e i n g  c o n t r o l l e d .  P r o j e c t  
Management, i n  any c a s e ,  should  p rov ide  f o r  spec ia l  ( i . e . ,  l i m i t e d  
t o  a s  r e q u i r e d )  WBS element r e p o r t i n g  f o r  a n a l y s i s  of problem a r e a s  

e l emen t s  should  be 
r e g a r d l e s s  of t h e i r  to t h e  c o n t r o l l e d  

D i c t i o n a r y  format  w i t h  s u p p o r t i n g  and a p p r o v a l .  
Based on P r o j e c t  Management's O f f i c e r  
n o t i f i e s  t h e  c o n t r a c t o r  i n  

Con t rac to r  C o n t r o l l e d  Elements  .~ Care should  be e x e r c i s e d  by P r o j e c t  
Management t o  a s s u r e  t h a t  o n l y  t h o s e  CWBS e lemen t s  e s s e n t i a l  t o  - 
P r o j e c t  Management be s p e c i f i e d  f o r  p r o j e c t  c o n t r o l  purposes .  Th i s  
p e r m i t s  c o n t r a c t o r  f l e x i b i l i t y  i n  making changes t o  low level e l emen t s  
w i thou t  r e s o r t i n g ,  t o  t h e  r e v i s i o n  a p p r o v a l  p r o c e s s .  The CWBS elements 
t h a t  P r o j e c t  Management has de te rmined  shou ld  be c o n t r a c t o r  c o n t r o l l e d  
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are  t h o s e  l o c a t e d  below t h e  p r o j e c t  c o n t r o l l e d  e l e m e n t s .  When a con- 
t r a c t o r  does r e v i s e  an e l emen t  unde r  h i s  c o n t r o l ,  t h e  change i s  
documented by a n  u p d a t e  t o  t h e  WBS D i c t i o n a r y  and forwarded t o  t h e  
C o n t r a c t i n g  O f f i c e r  . 

a 

3-5 P r o j e c t  Work Breakdown S t r u c t u r e  

P r o j e c t  Management c o n s t r u c t s  t h e  P r o j e c t  WBS (F igure  3-1, box 7 )  by 
combining t h e  approved CWBSs f o r  a l l  s u p p o r t i n g  c o n t r a c t s  and t h e  
updated PSWBS. A l l  l e v e l s  of t h e  CWBSs need n o t  be inc luded  i n  t h e  
P r o j e c t  WBS. P r o j e c t  Management shou ld  i n c o r p o r a t e  t h o s e  e l emen t s  t h a t  
i t  c o n s i d e r s  n e c e s s a r y  f o r  i t s  management pu rposes .  A f t e r  review and 
a p p r o v a l  by t h e  P r o j e c t  D i r e c t o r ,  t h e  P r o j e c t  WBS i n  t h e  WBS D i c t i o n a r y  
fo rma t  shou ld  be p u b l i s h e d  and d i s t r i b u t e d  t o  KDD o r g a n i z a t i o n s  w i t h  
d e f i n e d  p r o j e c t  r e s p o n s i b i 1 . i t i e s  and t o  c o n t r a c t o r  management. The approved 
P r o j e c t  WBS i s  ma in ta ined  and r e v i s e d  t o  i n c o r p o r a t e  changes th roughou t  
t h e  l i f e  o f  t h e  p r o j e c t  t o  e n s u r e  t r a c e a b i l i t y  of  t h e  p r o j e c t  work e f f o r t s .  

3-6 Summary of  F u n c t i o n s  and R e s p o n s i b i l i t i e s  

R e s p o n s i b i l i t i e s  f o r  p r e p a r a t i o n  of  t h e  v a r i o u s  WBSs d i s c u s s e d  i n  t h i s  
c h a p t e r  are  summarized i n  Tab le  3-1. Users of t h i s  gu ide  shou ld  under-  
s t a n d  t h a t  t h e  sequence shown i n  Table  3-1 may be i t e r a t i v e  a s  t h e  
p r o j e c t  e v o l v e s  and c o n t r a c t s  a r e  awarded. WBS r e v i s i o n s  a l s o  r e s u l t  
from expans ion  o r  c o n t r a c t i o n  w i t h  p r o j e c t l c o n t r a c t  scope changes and 
t h e  movement of a p r o j e c t  t h rough  i t s  v a r i o u s  phases ( e . g . ,  r e s e a r c h ,  
development ,  c o n s t r u c t i o n ,  d e m o n s t r a t i o n ,  and o p e r a t i o n ) .  
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Tab le  3-1 

WBS PRE PARAT I O N  

Func t ion  

r3 

1. P r e l i m i n a r y  PSWBS Prepared  ( p a r .  3-3) 

2 .  PSWBS Elements  S e l e c t e d  f o r  S o l i c i t a t i o n  
( p a r .  3-4-4.) 

3 .  P r e l i m i n a r y  CWBS Extended and Proposed 
Changes Submi t ted  i n  Responses  
( p a r .  3-4B.) 

4 .  E v a l u a t i o n  Conducted by Source  
E v a l u a t i o n  Board (SEB) ( p a r .  3-4C.) 

5 .  C o n t r a c t o r  S e l e c t e d  and C o n t r a c t  
N e g o t i a t e d  ( I n c l u d i n g  Changes t o  
CWBS, i f  a n y ) ( p a r .  3-4D.) 

6 .  C o n t r a c t  Awarded, CWBS Approved 
( p a r .  3-4D.) 

7 .  PSWBS Revised  t o  Inc lude  Approved Changes 
( p a r .  3-4D.) 

8 .  P r o j e c t  WBS Prepared  ( p a r .  3-5) 

9 .  CWBS Mainta ined  ( p a r .  3-4E.) 

Change Submission 
Change Approval  

10. P r o j e c t  WBS Mainta ined  ( p a r .  3-5) 

R e  s po 
ERDA 

X 

- 

X 

X 

X 

x 

X 

x 

X 

X 

; i b  il i t y  
C o n t r a c t o r  

X 

X 

X 

X 
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CHAPTER 4 

USES OF THE WBS 

4-1 P lann ing  and Budget ing 

The WBS t e c h n i q u e  a s s i s t s  P r o j e c t  Management i n  t h e  p l a n n i n g  and b u d g e t i n g  
f u n c t i o n s  by p r o v i d i n g  a f o r m a l  s t r u c t u r e  which i d e n t i f i e s  and relates a l l  
t h e  work e f f o r t  r e q u i r e d  t o  meet t h e  p r o j e c t  o b j e c t i v e .  By b r e a k i n g  t h e  
t o t a l  p r o j e c t  i n t o  s u c c e s s i v e l y  s m a l l e r  e n t i t i e s ,  P r o j e c t  Management can 
e n s u r e  t h a t  a l l  r e q u i r e d  p r o d u c t s  and s u p p o r t i n g  work a r e  i d e n t i f i e d  and 
a d d r e s s e d .  Fu r the rmore ,  i t  can v e r i f y  t h a t  a l l  work i d e n t i f i e d  on t h e  WBS, 
and hence charged t o  t h e  p r o j e c t ,  a c t u a l l y  c o n t r i b u t e s  t o  t h e  p r o j e c t  
o b j e c t i v e .  I n  a d d i t i o n ,  a WBS s i m p l i f i e s  t h e  summarizat ion o f  c o n t r a c t  and 
p r o j e c t  d a t a  f o r  p l a n n i n g  and b u d g e t i n g  pu rposes .  The p l a n n i n g  of  work by 
WBS elements s e r v e s  a s  t h e  b a s i s  f o r  b u d g e t i n g  r e s o u r c e  r e q u i r e m e n t s .  
Aggrega t ion  of  t h e  e l emen t  r e s o u r c e  n e e d s ,  a c c o r d i n g  t o  t h e i r  r e l a t i o n s h i p  
i n  t h e  WBS, l e a d s  t o  t o t a l  p r o j e c t  budget  r e q u i r e m e n t s .  S u b s e q u e n t l y ,  t h e  
a s s ignmen t  of t h e  budge t s  t o  schedu led  segments o f  t h e  work produces a 
time-IJhased p l an  a g a i n s t  which a c t u a l  performance can be compared and p l a n s  
changed a s  needed.  

4-2 Funding 
\ 

A WBS can be used i n  d e v e l o p i n g  t h e  p r o j e c t '  f und ing  r e q u i r e m e n t s ,  both 
f o r  t h e  n e x t  f i s c a l  y e a r  and f o r  f u t u r e  f i s c a l  y e a r s '  p lanned o b l i g a t i o n s .  
The i n f o r m  t i o n  d e r i v e d  from a WBS can a s s i s t  i n  e s t a b l i s h i n g ,  j u s t i f y i n g ,  
and a l l o c a t i n g  p r o j e c t  f u n d s .  S i n c e  t h e  work and c o s t  c o n t e n t ,  p r i o r i t y ,  
and s t a t u s  of  each  WBS e l e m e n t  i s  d e f i n e d ,  a b a s e l i n e  e x i s t s  f o r  t h e  
p l a n n i n g  o f ,  c o n t r o l l i n g  o f ,  and a c c o u n t i n g  f o r  p r o j e c t  f u n d s .  The C o n t r a c t  
Funds S t a t u s  Repor t  (CFSR) i s  a c o n t r a c t o r - s u b m i t t e d  r e p o r t  t h a t  s u p p l i e s  
fund ing  d a t a  based on the  WBS ( s e e  Refe rences  C and F o f  paragraph 1 - 5 ) .  

4-3 E s t i m a t i n g  

P r o j e c t  c o s t  e s t i m a t i n g  i s  f a c i l i t a t e d  by use  o f  a WBS. The WBS t e c h n i q u e  
p r o v i d e s  a s y s t e m a t i c  approach t o  c o s t  e s t i m a t i n g  t h a t  e n s u r e s  r e l e v a n t  
c o s t s  a r e  n o t  o m i t t e d .  An es t imate  d e r i v e d  th rough  a WBS h e l p s  P r o j e c t  
Management t o  m o n i t o r ,  c o n t r o l ,  and c o o r d i n a t e  t h e  v a r i o u s  a c t i v i t i e s  t h a t  
P r o j e c t  Management and c o n t r a c t o r s  a r e  c o n d u c t i n g .  In  a d d i t i o n ,  i t  s e r v e s  
a s  a v e h i c l e  t o  c o n s t a n t l y  r e f i n e  c o s t  e s t i m a t e s  f o r  t h e  p l a n n i n g  and 
budge t ing  f u n c t i o n s  d i s c u s s e d  i n  pa rag raph  4-1. 

In  day-to-day p r o j e c t  o p e r a t i o n s ,  c o s t  c o l l e c t i o n  by WBS e lemen t  can be 
used i n  e s t i m a t i n g  c o s t s  f o r  p r i c i n g  and n e g o t i a t i n g  c o n t r a c t  changes and 
f o r  fol low-on p rocuremen t s .  I n  t h e  long  r u n ,  RDD can accumulate  a c o s t  
d a t a  bank o f  s i m i l a r  WBS e l e m e n t s  from d i f f e r e n t  p r o j e c t s .  This h i s t o r i c a l  
c o s t  d a t a  can be used i n  e s t i m a t i n g  t h e  f i n a n c i a l  r equ i r emen t s  f o r  l i k e  
e l e m e n t s  of  new p r o j e c t s .  For t h e s e  new p r o j e c t s ,  t h e  WBS can p rov ide  t h e  
framework f o r  t h e  e s t i m a t i n g  p r o c e s s .  Subsequent  performance d a t a  c o l l e c t i o n  
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by bo th  t h e  c o n t r a c t o r  and P r o j e c t  Management can  be compared t o  t h e  
o r i g i n a l  e s t i m a t e s  t o  e s t a b l i s h  t h e i r  v a l i d i t y ,  t o  i d e n t i f y  t r e n d s ,  and  
t o  r e - e s t i m a t e  p r o j e c t  f u t u r e  n e e d s .  

4-4 S c h e d u l i n g  

The WBS a f f o r d s  a framework f o r  t h e  a g g r e g a t i o n  of  s c h e d u l e  i n f o r m a t i o n  
by WBS e l e m e n t s  t o  e s t a b l i s h  o v e r a l l  and  d e t a i l e d  s c h e d u l e s .  The impact  
of  s c h e d u l e  changes  may be r e a d i l y  a s s e s s e d  when a WBS i s  used because  
each  e l e m e n t ' s  s t a r t  and  comple t ion  d a t e  i s  i n t e g r a t e d  w i t h  t h e  o t h e r  
e l e m e n t s '  s c h e d u l e s .  Th i s  a l l o w s  e x p e d i t e d  review and a p p r o v a l  o f .  
s c h e d u l e  changes  by P r o j e c t  Management. P e r i o d i c  schedu le  r e p o r t s  f o r  
s e l e c t e d  WBS e lements ,  comple te  w i t h  v a r i a n c e  a n a l y s e s ,  can  be r e q u i r e d  
o f  c o n t r a c t o r s .  I n  c o n t r a c t s  where t h e  PMS o r  Mini-PMS i s  a p p l i e d ,  t h e  
Schedule  S t a t u s  R e p o r t ,  Cos t  Performance R e p o r t ,  and  Cost /Schedule  S t a t u s  
Repor t  ( s ee  Refe rence  C ,  paragraph  1-5) f u l f i l l  t h i s  r equ i r emen t .  P r o j e c t  
Management can use  t h e s e  t y p e s  of  r e p o r t s  t o  mon i to r  p r o g r e s s  and t o  c o n t r o l  
t h e  p r o j e c t .  

4-5 Per fo rmance  Measurement 

A .  PMS A p p l i c a b l e  

A n  i n i t i a l  s t e p  i n  t h e  a p p l i c a t i o n  of  PMS and Mini-PMS i s  t h e  p r e p a r a t i o n  
o f  a WBS. The WBS accompl i shes  t h e  PMS and  M i n i - m  o b j e c t i v e s  o f  work 
d e f i n i t i o n  and p rov ides  t h e  b a s i s  f o r  performance measurement w i t h  a 
p roduc t  o r i e n t a t i o n .  The WBS i s  s t r u c t u r e d  i n  acco rdance  w i t h  t h e  manner 
i n  which work w i l l  be performed and r e f l e c t s  how performance d a t a  
( i n c l u d i n g  e a r n e d  v a l u e )  i s  summarized and e v e n t u a l l y  r e p o r t e d  t o  RDD. 
C o n t r a c t o r s  per forming  unde r  PMS requ i r emen t s  r e p o r t  t h e i r  performance 
t o  P r o j e c t  Management u s i n g  t h e  Cos t  Performance Repor t  (CPR) ( s e e  
Refe rence  C .  paragraph  1 -5 ) .  This r e p o r t  c o n t a i n s  performance d a t a  
bo th  by WBS and f u n c t i o n a l  o r g a n i z a t i o n .  Mini-PMS c o n t r a c t o r s  r e p o r t  
u s i n g  t h e  Cos t /Schedu le  S t a t u s  Repor t  (C/SSR) ( s e e  Refe rence  F .  para-  
g raph  1-5) .  A d d i t i o n a l  i n f o r m a t i o n  on t h e  use  of WBS t echn ique  w i t h i n  
PMS and Mini-PMS i s  c o n t a i n e d  i n  Refe rences  A th rough G of  paragraph  1-5. 

B .  PMS Not A p p l i c a b l e  

When PMS i s  n o t  a p p l i c a b l e  and t h e  WBS t echn ique  i s  u s e d ,  P r o j e c t  Manage- 
ment shou ld  n e g o t i a t e  w i t h  t h e  c o n t r a c t o r  t h e  type  o f  WBS performance 
r e p o r t i n g  t o  be s u b m i t t e d .  The PMS d e f i n i t i o n s  o f  RDD/PMS-2 (Reference  B .  
of  paragraph  1-5) p rov ide  d a t a  e l e m e n t s  a s s o c i a t e d  w i t h  performance 
measurement t h a t  can  be used f o r  t h i s  pu rpose .  

4-6 C o n f i g u r a t i o n  Management 

C o n f i g u r a t i o n  management i s  t h e  t a s k  of  managing,  c o n t r o l l i n g  and 
; e p o L t i n ,  the planned ar,d a c t u a l  d e s i g n  of i t e m s  throu,hout t h e i r  
i n t e n d e d  l i f e .  Fo r  c o n f i g u r a t i o n  management, t h e  CWBS is  ex tended  
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sufficiently to identify the WBS elements selected for this purpose. It 
is not necessary that the CWBS level identified for project control 
purposes (e.g., contract reporting) a l s o  be the level used for config- 
ura t ion management. 

4-7 Integrated Logistic Support - 

\ 

d 

Integrated Logistic Support (ILS) is a composite of all support 
considerations necessary to assure the effective and economical support 
of a system or equipment for its life cycle. This function manifests 
itself in the WBS by provision of an element or a series of elements 
applicable to logistical. support activities such as Support and Test 
Equipment, Spare and Repair Parts, Transportation and Handling, Technical 
Data, Personne1,and Training. Essential to incorporation of ILS in a 
WBS is the integration of support planning with hardware design. The 
WBS logistic elements should effectively provide the capabilities to 
support the prime system and its components. The elements should reflect 
schedule compatibility with the acquisition of the project products 
and lead time planning needs of the site or test facility activities 
receiving these items. 

4-8 Test and Evaluation 

If required, the WBS may specifically provide for test and evaluation 
of systems, subsystems, and components. A Test and Evaluation element 
is used to obtain or validate performance data on prototype or special 
hardware. This element includes the detailed planning, conduct, 
support, data reduction, and reports from such tests. Test and evalua- 
tion interrelationships require that determinations be made as to the 
organizational activities responsible for accomplishing development, 
reliability, and qualification tests. This necessitates a review of 
the testing requirements to establish the necessary supportivg elements 
to the overall Test and Evaluation element. Only  testing relating to 
more than one component should be included in a task type WBS element 
such as the Test and Evaluation element. 
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APPENDIX A 

SUMMARY WORK BREAKDOWN STRUCTURE 
FOR 

I B R  GENERATING PLANT PROJECT u) 
Level 1 

N.0 WBR G e n e r a t i n g  
P l a n t  

Leve l  2 

N . l  P l a n t  S i t e  & B u i l d i n g s  
N . l . l  
N . 1 . 2  
N .  1 . 3  

N .  1 .4  
N . 2  P l a n t  O p e r a t i o n s  6 

S e r v i c e s  
N . 2 . 1  
N . 2 . 2  
N . 2 . 3  
N . 2 . 4  

N , 3  R e a c t o r  & Steam Supply 
Mechanical  & 

. E l e c t r i c a l  Systems 

N .  4 Turb ine  Genera to r  
Mechanical  & 
E l e c t r i c a l  Systems 

N . 5  F u e l  System 

N . 6  P r o j e c t  Support  

N . 3 . 1  
N . 3 . 2  
N . 3 . 3  

N . 3 . 4  
N . 3 . 5  
N . 3 . 6  
N . 3 . 7  

N . 4 . 1  

N . 4 . 2  
N . 4 . 3  

N . 4 . 4  

N . 5 . 1  
N . 5 . 2  
N . 5 . 3  

N . 6 . 1  
N . 6 . 2  

N . 6 . 3  
N .  6 .4  
N . 6 . 5  
N . 6 . 6  
N . 6 . 7  
N . 6 . 8  
N. 6 . 9  

Leve l  3 

P l a n t  S i t e  
P l a n t  B u i l d i n g s  
P l a n t  A ux i 1 i a r  y 

S t r u c t u r e s  
Models a n d  Mockups 

P l a n t  O p e r a t i o n s  
Maintenance 
p l a n  t S ec  u r  it y 
P e r s o n n e l  and H e a l t h  

S e r v i c  e s 

R e a c t o r  Systems 
Heat Removal System 
I n s t r u m e n t a t i o n  & 

C o n t r o l  Systems 
Maintenance Systems 
F u e l  Hand l ing  Systems 
A u x i l i a r y  Systems 
Models and Mockups 

Primary G e n e r a t i n g  

A u x i l i a r y  Systems 
I n s t r u m e n t a t i o n  & 

Models and Mockups 

System 

Con t r o  1 

F u e l  Rods  
F u e l  P i n s  
C ladd ing  

P r o j e c t  Management 
Suppor t ing  S t u d i e s ,  

i n c l u d i n g  A n a l y t i c  
Models 

System E n g i n e e r i n g  
T e s t  & E v a l u a t i o n  
S a f e t y  L i c e n s i n g  
R e l i a b i l i t y  
T r a i n i n g  
Data 
S p a r e s  
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APPENDIX B 

SUMMARY WORK BREAKDOWN STRUCTURE 
FOR 

LMFBR TEST FACILITY PROJECT 

'Level 1 Level  2 

M.0 W B R  T e s t  F a c i l i t y  

M . l  S i t e  and B u i l d i n g s  

Leve l  3 

M . l . l  S i t e  
M .  1 . 2  B u i l d i n g s  
M . 1 . 3  A u x i l i a r y  S t r u c t u r e s  
M.1.4 Models and Mockups 

M . 2  Tes t ,  Handl ing  & 
I n s  t r  m e n  t a  t i o n  
E q u i  pm e n t 1 M.2.1  Equipment System #1 

M . 2 . 2  Equipment System 8 2  

/- 

M.2.N Equipment System #N b 
M.3 F a c i l i t y  O p e r a t i o n s  

and S e r v i c e s  

~ . 3 . 1  
M.3.2 
M.3 .3  
M.3.4 

M.3.5 
M .  3 . 6  

F a c i l i t y  Opera t ions  
Maintenance 
Data Suppor t  S e r v i c e s  
T e s t  I t e m  S t o r a g e  and 

F a c i l i t y  S e c u r i t y  
Pe r sonne l  and H e a l t h  

Hand l i n g  

S e r v i c e s  

M.4 P r o j e c t  Suppor t  

M.4.1 P r o j e c t  Management 
M.4.2 S p e c i a l  S t u d i e s  
M.4 .3  System Eng inee r ing  
M.4.4 T r a i n i n g  
M.4.5 T e s t  Documentation 
M.4.6 T e s t  Data and Repor t s  

.. 

c 
B- 1 
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Leve l  1 

APPENDIX C 

SUWARY WORK BREAKDOWN STRUCTURE 
FOR 

LMFBR COMPONENT PROJECT 

Level 2 Level 3 

P.0 LNFBR Component 
( e . g . ,  Steam 
G e n e r a t o r )  

P. 1 Sub-Component # l  
(e.g., E v a p o r a t o r )  

P . l . l  Assembly 1-1 (e.g. ,  

P. 1 . 2  Assembly 1 - 2  ( e . g . ,  
S h e l l )  

Tubes)  

P. l . M  
P. l . N  

P. 2 Sub-Component 412 
( e . g . ,  S u p e r h e a t e r )  

P . 2 . 1  

P .2 .2  

P.2.M 
P . 2 . N  

Assembly 1-M 
S ub-Component 

I n t e g r a t i o n  

Assembly 2 - 1  ( e . g . ,  
H e a t i n g  Elements )  

Assembly 2-2 ( e . g . ,  
Alarms)  

Assembly 2-M 
Sub-Component 

I n t e g r a t i o n  

( A d d i t i o n a l  Level  2 e l emen t s  f o r  each Sub-component) 

P .3  Component T e s t  & 
E v a l u a t i o n  

P.3.1 T e s t  F a c i l i t i e s  
P .3 .2  Demonst ra t ion  T e s t s  
P . 3 . 3  T e s t  Suppor t  
P . 3 . 4  Test Data 

P.4 - P r o j e c t  Suppor t  
P . 4 . 1  P r o j e c t  Management 
P .4 .2  S u p p o r t i n g  S t u d i e s  
P .4 .3  System E n g i n e e r i n g  
P .4 .4  Data & S p e c i f i c a t i o n s  
P .4 .5  S p a r e s  
P . 4 . 6  T r a n s p o r t a t i o n  & 

Hand 1 i n g  

c- 1 
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APPENDIX D 

SUMMARY WORK BREAKDOWN STRUCTURE 
FOR 

LMFBR RESEARCH PROJECT 

Level  1 Level  2 Level  3 

Q.0 LMFBR Research  
Pro j ec  t 

Q . l  Concept S tudy  
Q . l . 1  S t a t e - o f - t h e - A r t  

Study 
4 .1 .2  Concept V i s u a l i z a t i o n  
Q . l . 3  Data and Recomenda-  

t i o n s  

4.2 Mathemat ica l  Model 
4.2.1 Mathemat ica l  Formu- 

l a t  ion 
Q .  2 . 2  Computer Program. 
4 . 2 . 3  T e s t  and E v a l u a t i o n  

4 . 3  P r o j e c t  Support  
4 . 3 . 1  P r o j e c t  Management 
4 . 3 . 2  T e c h n i c a l  Data 

D- 1 
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APPENDIX E 

SAMPLE 

SOLICITATION CLAUSE 

In t h e  p r e p a r a t i o n  o f  a r e sponse  t o  t h i s  s o l i c i t a t i o n :  

( a )  The o f f e r o r  s h a l l  e x t e n d  t h e  p r e l i m i n a r y  C o n t r a c t  Work Breakdown S t r u c t u r e  
(CWBS) c o n t a i n e d  i n  t h e  s o l i c i t a t i o n  a s  low a s  n e c e s s a r y  t o  i d e n t i f y  and 
s t r u c t u r e  t h e  work e f f o r t  t o  s u c c e s s f u l l y  a c h i e v e  t h e  end o b j e c t i v e ( s )  of  
t h e  c o n t r a c t  scope of work. The p r e p a r a t i o n  o f  a CWBS i s  d e s c r i b e d  i n  
RDDIPMS-6, Work Breakdown S t r u c t u r e  Guide.  The o f f e r o r  s h a l l  d e v e l o p  t h e  
lower l e v e l s  of  t h e  p r e l i m i n a r y  CWBS i n  a manner t h a t  w i l l  a s s u r e  compati -  
b i l i t y  w i t h  h i s  o r g a n i z a t i o n  and managemnt sys t em.  

(b)  The o f f e r o r  s h a l l  submit t h e  CWBS i n  t h e  fo rma t  of a WBS D i c t i o n a r y ,  a s  
r e q u i r e d  by RDD/PMS-6. Changes proposed by t h e  o f f e r o r  t o  t h e  p r e l i m i n a r y  
CWBS i n c l u d e d  i n  t h e  s o l i c i t a t i o n  package s h a l l  be i d e n t i f i e d  a p p r o p r i a t e l y .  
The o f f e r o r  s h a l l  p rov ide  i n f o r m a t i o n  and a s s i s t a n c e  a s  r e q u e s t e d  by t h e  
Source E v a l u a t i o n  Board f o r  e v a l u a t i o n  of t h e  CWBS s u b m i t t e d .  

( c )  The CWBS proposed by t h e  o f f e r o r  w i l l  be e v a l u a t e d  p r i o r  t o  c o n t r a c t  award. 
Upon a p p r o v a l  o f  t h e  CWBS, the  WBS D i c t i o n a r y  w i l l  be r e v i s e d  t o  l i s t  and 
d e f i n e  t h e  approved CWBS elements .  Subsequent  changes t o  s p e c i f i e d  p r o j e c t  
c o n t r o l l e d  CWBS e l e m e n t s  w i l l  r e q u i r e  p r i o r  w r i t t e n  a p p r o v a l  of  t h e  Con- 
t r a c t i n g  O f f i c e r .  

E - 1  
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SAMPLE 

RDDIPMS-6 
2 I 7 7  Revis  i o n  

CONTRACT CLAUSE 

(a) I n  t h e  performance o f  t h e  work under  t h i s  c o n t r a c t ,  t h e  C o n t r a c t o r  s h a l l  
e s t a b l i s h ,  m a i n t a i n ,  and u s e  t h e  C o n t r a c t  Work Breakdown S t r u c t u r e  (CWBS) 
approved by t h e  C o n t r a c t i n g  O f f i c e r .  The approved CWBS i n  t h e  WBS D i c t i o n a r y  
f o r m a t ,  a s  r e q u i r e d  by RDDIPMS-6, Work Breakdown S t r u c t u r e  Guide,  s h a l l  be 
ma in ta ined  and used by t h e  C o n t r a c t o r  i n  t h e  performance of t h e  c o n t r a c t  
wo r k  . 

( b )  I f  t h e  C o n t r a c t o r  proposes  any changes t o  t h e  p r o j e c t  c o n t r o l l e d  CWBS 
e l e m e n t s  i d e n t i f i e d  i n  t h e  approved WBS D i c t i o n a r y  which r e q u i r e  p r i o r  
a p p r o v a l ,  t h e y  s h a l l  be s u b m i t t e d  t o  t h e  C o n t r a c t i n g  O f f i c e r  i n  WBS 
D i c t i o n a r y  format  w i t h  s u p p o r t i n g  j u s t i f i c a t i o n .  The C o n t r a c t i n g  O f f i c e r  
s h a l l  a d v i s e  t h e  C o n t r a c t o r  i n  w r i t i n g  of  h i s  a p p r o v a l  o r  d i s a p p r o v a l  of 
s u c h  changes .  

(c) The s p e c i f i e d  lower l e v e l  CWBS e l e m e n t s  t h a t  do n o t  r e q u i r e  p r i o r  a p p r o v a l  
f o r  r e v i s i o n  may be changed by t h e  C o n t r a c t o r .  A f t e r  such changes are 
made, t h e  C o n t r a c t o r  w i l l  submit  a p p r o p r i a t e  r e v i s i o n s  t o  t h e  WBS D i c t i o n a r y  
t o  t h e  C o n t r a c t i n g  O f f i c e r .  

(d)  The R e p o r t i n g  format  by CWBS e l e m e n t s  w i l l  be a s  d i r e c t e d  by t h e  C o n t r a c t i n g  
O f f i c e r  . 

.'C2 

( e )  D e v i a t i o n s  from t h e  approved CWBS d i s c o v e r e d  d u r i n g  c o n t r a c t  performance 
e v a l u a t i o n  conducted by t h e  Government s h a l l  be c o r r e c t e d  a s  d i r e c t e d  by 
t h e  C o n t r a c t i n g  O f f i c e r .  
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RDD/PMS-6 DID RDD 6-1 

DATA ITEM DESCRIPTION APPROVAL DATE 
March 30 ,  1976 

1. Title References 

WORK BREAKDOWN STRUCTURE DICTIONARY RDD/ E'MS - 1 PPG #26 
PPG # 2 7  RDD/ PMS - 2 

RDD/ PMS - 3 ERDA Handbook 
RDD/ F'MS -4 
RDD/PMS -5 
RDDI E'MS - 6 

0805.3 Part 1 

MIL -S TD - 88 1A 

2. Description/Purpose 

The Work Breakdown Structure (WBS) establishes the framework for 
reporting project cost, schedule, and technical performance. It 
provides a consistent and visible framework that facilitates uniform 
planning, assignment of responsibilities, and reporting of status. 
The WBS Dictionary is used to document this framework for the project 
and supporting contracts, as applicable. It consists of two parts. 
Part I is the Index, and Part I1 is the Element Definitions. 

The WBS technique is used on projects/contracts with PMS requirements 
and for non-PMS projectslcontracts when there is a need for defining 
and monitoring the work effort in a systematic manner. 

3 .  Preparation Instructions 

A. Part I, Index. The WBS Index contains the information in the 
attached format. 
extended to the lowest level needed in accordance with RDD/PMS-6. 
Complete only applicable blocks. 
may be added as needed. 

The Index lists the preliminary WBS elements 

Specific project requirements 

Header: 

Block 1. Enter project title and name of contractor 
Block 2. Enter applicable contract number 
Block 3 .  Enter date of preparation 

Columns : 

4 .  Line Number. Enter sequential numbers to identify each 
entry. 

G- 1 



5. 

6 .  

7.  

8. 

9. 

WBS Elements .  E n t e r  t h e  WBS element  t i t l e  and an "x" t o  
r e f l e c t  t h e  l e v e l ,  e . g . ,  L e v e l  1 i s  t h e  c o n t r a c t .  Level  
2 ,  3 ,  e t c . ,  a r e  s u c c e s s i v e l y  lower i n d e n t u r e s  of t h e  
c o n t r a c t  WBS. E n t e r  a n  a s t e r i s k  (*) b e f o r e  t h e  t i t l e  of  
each  e lement  t o  be r e p o r t e d  and under  p r o j e c t  c o n t r o l .  E n t e r  
a p a r e n t h e t i c  ( s / c )  f o l l o w i n g  each  s u b c o n t r a c t e d  e lement  t i t l e  

C o n t r a c t o r  WBS Code. E n t e r  t h e  code dev i sed  by t h e  
c o n t r a c t o r  f o r  i n t e r n a l  i d e n t i f i c a t i o n  of t h e  WBS e l emen t .  

Budget and R e p o r t i n g  C l a s s i f i c a t i o n  (B&RC). E n t e r  t h e  
a p p r o p r i a t e  B&RC. 

Phase D e s i g n a t o r .  
t h e  t a b l e  below t o  i d e n t i f y  t h e  p r o j e c t  phase of t h e  c o n t r a c t :  

E n t e r  t h e  a p p r o p r i a t e  d e s i g n a t o r  from 

R = Resea rch  D = Demonst ra t ion  
D v  = Development 0 = Opera t ion  
C = C o n s t r u c t i o n  P = Produc t ion  

Othe r .  Add columns as r e q u i r e d  t o  c r o s s  r e f e r e n c e  t h e  
WBS e lement  t o  o t h e r  p e r t i n e n t  documents. For  example,  
columns may be added f o r  System Design D e s c r i p t i o n  
Number, C o n f i g u r a t i o n  I tem Number, S t a t emen t  of Work 
Number, e t c . ,  and t h e  a p p l i c a b l e  r e f e r e n c e  e n t e r e d .  

B.  P a r t  11, Element D e f i n i t i o n s .  P a r t  I1 d e s c r i b e s  t h e  WBS e l emen t s  
c o n t a i n e d  i n  t h e  Index  and t h e i r  r e l a t i o n s h i p  t o  d e s i g n  and f u n d i n g  
documents. The g e n e r a l  format  f o r  P a r t  I1 i s  i n  acco rdance  w i t h  
t h e  a t t a c h e d  f o r m a t .  Complete o n l y  a p p l i c a b l e  b l o c k s .  S p e c i f i c  
p r o j e c t  r e q u i r e m e n t s  may be added as needed .  

Block 1. E n t e r  t h e  WBS e lement  code from Column 6 P a r t  I ,  
e lement  t i t l e ,  and c o n t r a c t o r .  

Block 2 .  E n t e r  t h e  Index  Line  Number. 

Block 3 .  E n t e r  t h e  i d e n t i f i e r  of t h e  c u r r e n t  r e v i s i o n  and 
r e f e r e n c e  t h e  a u t h o r i z i n g  document. 

Block 4 .  E n t e r  d a t e  of p r e p a r a t i o n .  

Block 5. E n t e r  t h e  i d e n t i f i e r  and s h o r t  t i t l e  of p r e v i o u s l y  
approved changes t o  t h e  WBS e lement .  

Block 6 .  E n t e r  t h e  System Design D e s c r i p t i o n  Number and t i t l e  
o r  o t h e r  a p p r o p r i a t e  sys tem s p e c i f i c a t i o n  i d e n t i f i c a -  
t i o n  p e r t a i n i n g  t o  t h e  WBS e l emen t .  

c 

c 
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Block 7 .  E n t e r  t h e  f u n d i n g  s o u r c e s  and a p p r o p r i a t e  i d e n t i f i e r  
( e . g . ,  number o r  t i t l e ,  o r  b o t h )  of t h e  f u n d i n g  
document a s s o c i a t e d  w i t h  t h e  WBS e lemen t .  

Block 8.  Cos t  Con ten t  - D e s c r i b e  rhe t y p e  of o r g a n i z a t i o n a l  
e n t i t i e s  and /o r  e’lements of  c o s t s  charged t o  t h e  WBS 
element  ( e . g . ,  C o n s t r u c t i o n  Labor ,  E n g i n e e r i n g  
Labor ,  E l e c t r i c a l  Cab le ,  Vendor T o o l i n g ,  Sub- 
c o n t r a c t e d  E f f o r t ,  Computer O p e r a t i o n ,  T r a v e l ,  
P r i n t i n g ,  e t c . ) .  

T e c h n i c a l  Content  - D e s c r i b e ,  i f  any ,  t h e  t e c h n i c a l  
c o n t e n t  ( e .  g .  , h e a t  t r a n s p o r t  system) , t h e  components 
i nc luded  ( e . g . ,  i n s t r u m e n t a t i o n  and c o n t r o l s ) ,  t h e i r  
r e l a t i o n s h i p s  t o  each o t h e r  ( e . g . ,  o p e r a t i n g  
t e m p e r a t u r e s  and p r e s s u r e s ) ,  and how t h e y  s u p p o r t  
o t h e r  WBS e lemen t s  ( e . g . ,  r e a c t o r  c o r e ) .  

Work S ta t emen t  - D e s c r i b e  t h e  f u n c t i o n a l  a c t i v i t y  
o r  s e r v i c e  n e c e s s a r y  t o  make t h e  p roduc t  o r  t o  
accompl i sh  t h e  work o b j e c t i v e s  of  t h e  WBS element  
( e . g . ,  p l a n n i n g ,  d e s i g n i n g ,  f a b r i c a t i n g ,  c o n s t r u c t i n g ,  
i n t e g r a t i n g ,  t e s t i n g ,  e t c . ) .  

4 U.S. B(MRl0lon RMllffi MCL: lBTb261-3U/SY 
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