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FOREWORD 

Utilization of the Work Breakdown Structure (WBS) technique is an effective 
aid in managing energy systems acquisitions. 
framework for integrating the contractor's management control systems and 
assists both DOE and the contractor in fulfilling their management responsi- 
bilit ies . 
This document provides guidance for use of the WBS technique for work identi- 
fication and definition. It is the fourth in a series of CSCSC guidance 
documencs. 
DOE/CR-0015 "Implementation Guide", May 
Report ing/Data Analysis Guide", November 
Review/Surveillance will be provided in 

The technique provides the 

The others are the DOE/CR-0014 "Summary Description", August 1979; 

Office of Project and Facilities 
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B.  

CHAPTER I - INTRODUCTION 

PURPOSE 

T h i s  document p r o v i d e s  gu idance  on development and u s e  o f  t h e  Work Break- 
down S t r u c t u r e  (WBS) t echn ique .  It d e s c r i b e s  t h e  t y p e s  of  work breakdown 
s t r u c t u r e s ,  t h e i r  p r e p a r a t i o n ,  and t h e i r  e f f e c t i v e  u s e  f o r  o r g a n i z i n g ,  
p l a n n i n g ,  and c o n t r o l l i n g  p r o j e c t s  and c o n t r a c t s  managed by t h e  
Department o f  Energy (DOE). 

T h e  WBS t e c h n i q u e  i s  t h e  p r e f e r r e d  management t o o l  f o r  i d e n t i f y i n g  and 
d e f i n i n g  work. It  p r o v i d e s  a n  o r d e r e d  framework f o r  p l ann ing  and 
c o n t r o l l i n g  t h e  work e f f o r t s  t o  be  performed i n  a c h i e v i n g  t e c h n i c a l  
o b j e c t i v e s  and f o r  summarizing d a t a ,  and t h e  q u a n t i t a t i v e  and n a r r a t i v e  
r e p o r t s  used f o r  m o n i t o r i n g  c o s t ,  s c h e d u l e  and t e c h n i c a l  performance. 

A WBS i s  developed by f i r s t  i d e n t i f y i n g  t h e  major  end items o r  sys t ems  t o  
b e  produced,  fo l lowed  by t h e i r  s u c c e s s i v e  s u b d i v i s i o n  i n t o  i n c r e a s i n g l y  
d e t a i l e d  and manageable s u b s i d i a r y  p r o d u c t s .  
p r o d u c t s  a re  t h e  d i r e c t  r e s u l t  o f  work, w h i l e  o t h e r s  are  s imply  t h e  
a g g r e g a t i o n  o f  s e l e c t e d  p roduc t s  i n t o  a l o g i c a l  se t  f o r  management 
c o n t r o l  purposes .  I n  e i t h e r  c a s e ,  d e t a i l e d  t a s k s  are  e v e n t u a l l y  i d e n t i -  
f i e d  f o r  each p roduc t  on t h e  WBS a t  t h e  l e v e l  where work w i l l  b e  
performed. A s  a minimum, these  d e t a i l e d  t a s k s  o r  work packages i d e n t i f y  
t h e  p r o d u c t ,  d e s c r i b e  t h e  e f f o r t  t o  be  performed,  i d e n t i f y  t h e  r e s o u r c e s  
t o  be  a p p l i e d ,  s p e c i f y  t h e  budget and s c h e d u l e  c o n s t r a i n t s ,  and t h e  
t e c h n i c a l  r e q u i r e m e n t s ,  and i d e n t i f y  t h e  o r g a n i z a t i o n a l  e lement  respon-  
s i b l e  f o r  work accomplishment.  

Most o f  t h e s e  s u b s i d i a r y  

SCOPE 

These WBS g u i d e l i n e s  a r e  t o  b e  used  f o r  v a r i e d  work e f f o r t s  such a s  
research, 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 ,  t e s t  and e v a l u a t i o n ,  
o p e r a t i o n  and p r o d u c t i o n  o f  major  end i t e m s  and p roduc t s .  The p r o d u c t s  
o f  these e f f o r t s  may be hardware,  s o f t w a r e  o r  s e r v i c e s ,  o r  any combi- 
n a t i o n  t h e r e o f .  Program and P r o j e c t  Managers should d e t e r m i n e  t h e  
t e c h n i q u e ' s  a p p l i c a b i l i t y .  I n  acco rdance  w i t h  DOE Order 5700.4, P r o j e c t  
Management System, a WBS i s  mandatory f o r  DOE ma jo r  systems a c q u i s i t i o n s  
and major  p r o j e c t s ,  and w i l l  be  used f o r  o t h e r  p r o j e c t s  t o  t h e  e x t e n t  
p r a c t i c a b l e .  A WBS i s  a l s o  r e q u i r e d  when t h e  DOE Cost  and Schedu le  
C o n t r o l  Systems Cr i te r ia  (CSCSC) are  a p p l i e d  on c o n t r a c t .  

Re fe rence  documents t h a t  d e s c r i b e  p o l i c y  f o r  t h e  management o f  DOE work 
and are  p e r t i n e n t  t o  t h e  u s e  o f  t h e  WBS t e c h n i q u e  i n c l u d e :  

o 

o DOE Order 5700.1A - Major System A c q u i s i t o n s  

o DOE Order  5700.3 - Major System A c q u i s i t i o n  P rocedures  

OMB C i r c u l a r  A-109 - Major System A c q u i s i t i o n s  

L 



o DOE Order 5700.4 - Project Management System 

o DOE Order 4240.1A - Designation o f  Major System Acquisit ions 

o DOE Order 2250.1 - Department o f  Energy (DOE) Cost and Schedule 
Control Systems Cr i ter ia  for  Contract Performance Measurement 

o DOE Order 1332.1 - Uniform Reporting System For Contractors 

2 



CHAPTER I1 - WBS DEFINITIONS 

A. WBS TERMINOLOGY 

To aGply t h e  WBS concep t  e f f e c t i v e l y ,  i t  i s  e s s e n t i a l  t h a t  WBS p repa ra -  

sequenced t o  f a c i l i t a t e  u n d e r s t a n d i n g  o f  how a WBS i s  developed.  A more 
d e t a i l e d  e x p l a n a t i o n  o f  p r e p a r a t i o n  and u s e  o f  a WBS f o l l o w s  i n  Chap te r s  
111 and I V .  

1 t i o n  and u s e  b e  f u l l y  unde r s tood .  The f o l l o w i n g  d e f i n i t i o n s  a r e  

1. Work Breakdown S t r u c t u r e  

A WBS i s  a f a m i l y  t ree  h i e r a r c h y  of  t h e  p r o d u c t s  r e q u i r i n g  work t o  b e  
performed i n  accompl i sh ing  t h e  end o b j e c t i v e .  Un l ike  a g e n e a l o g i -  
c a l  f a m i l y  t ree ,  however, t h e  p r o d u c t s  on t h e  lower b ranches  a re  
produced e a r l i e r  i n  t i m e  t h a n  t h o s e  above. P roduc t s  t h a t  r e s u l t  from 
work e f f o r t s  may b e  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  ( f a c i l i t y  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 . ) ,  and 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 . ) .  A WBS s e r v e s  as a . b r i d g e  between t h e  end 
o b j e c t i v e  and i t s  s u p p o r t i n g  e f f o r t s .  It d e p i c t s  work p r o d u c t s  i n  
t h e  manner i n  which t h e  work i s  t o  be  accomplished and p r o v i d e s  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  work. F i g u r e  
1, page 4 ,  i l l u s t r a t e s  a t y p i c a l  WBS. 

2. WBS Element 

The i n d i v i d u a l  p r o d u c t s  s p e c i f i e d  i n  t h e  WBS are termed WBS ele- 
ments.  Each element  i s  a d i s c r e t e  p o r t i o n  o f  t h e  WBS, compr i s ing  
e i t h e r  an  i t e m  o f  hardware,  s e r v i c e ,  o r  d a t a .  The WBS i n c l u d e s  a l l  
t h e  e l emen t s  n e c e s s a r y  t o  achieve t h e  end o b j e c t i v e .  

3. WBS Leve l  

T h e  h i e ra rch ica l '  l o c a t i o n  of -  t h e  v a r i o u s  WBS 'elements i s  i d e n t i f i e d  
by a l e v e l  d e s i g n a t i o n .  
l e v e l  below a p roduc t  l e v e l .  
s u b d i v i s i o n  i s  s a i d  t o - b e '  a t  t h e  same WBS l e v e l .  , Descending levels  
p r o v i d e  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  end i t - e m  p roduc t .  
T h e  numbervof l e v e l s  depends on t h e  scope  and complexi ty  o f  t h e  
i n d i v i d u a l  p r o j e c t  and t h e  d e g r e e  o f  c o n t r o l -  i t  w a r r a n t s .  
t h r e e  l e v e l s  o f  t h e  WBS f o r  a p r o j e c t  would b e  t y p i c a l l y  s u b d i v i d e d  
as f o l l o w s :  , 

The WSS f a m i l y  Cree p l a c e s  subproduc t s  on a 
Each element  a t  t h e  same s t a g e  o f  

The t o p  

I 
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a .  , Leve l  1 
Level t c o n t a  only. 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  o r  end 
i t e m  t o  be accomplTshed. The product  a t  t h i s  l e v e l  shou ld  b e  
i d e n t i f i a b l e . d i r e c t l y  t o  a n  element of  t h e  DOE Budget and 
Repor t ing  (B&R) C l a s s i f i c a t i o n  S t r u c t u r e . "  

% <  1 

I A .  
b. Leve l  2 I 

Leve l  2 c o n t  major  p roduc t  segments o r  s u b s e c t i o n s  of  
segments a re  o f t e n  d e f i n e d  by l o c a t i o n  o r  

c.  Level  3 
Level  3 c o n t a i n s  d e f i n a b l e  components, o r  s u b s e t s ,  o f  t h e  l e v e l  
2 major  segments.  
i 

I 

4. Summary WBS 
I 

The Summary ,WBS 'serves a s  t h e  s t a r t i n g  po,int f o r  WBS , p r e p a r a t i o n .  
Summary WBS ' i l l u s t r a t e s  ,a g e n e r a l  hierarchy. .  o f  sys t ems ,  ,subsystems 
and s u p p o r t i n g , e l e m e n t s  t h a t  eproyide a - b a s i s  f o r  deve lop ing  a 
s p e c i f i c  P r o j e c t  Summary WBS. Attachment A i n c l u d e s  Summary WBSs f o r  
gu idance  i n  p r e p a r i n g '  t h e  P r o j e c t  Summary %WBS f o r  a Research P r o j e c t ,  
S y s t e m / P l a n t / F a c i l i t y  P r o j e c t ,  o r  S o f t w a r e  P r o j e c t .  

A 

\ \  

5. " P r o j e c t  Summary WBS (PSWSS) 
1 .  

T h e  PSWBS e v o l  ummary WBS through a p p l i c a t i o n  of u n i q u e  
w i l l  u s u a l l y  c o n s i s t  o f  t h r e e  l e v e l s  o f  
e used  as a b a s i s  fo r ; subsequen t  c o n t r a c t o r  

r e v i s i o n  t o  r e f l e c t  l o g i c a l  development of 
c o n t r a c t  performance. Changes a t  a l l  l e v e l s  

must b e  s u b j e c t ' t  1 change c o n t r o l r p r o c e d u r e s .  Attachment B 
i n c l u d e s  . a t y p i c ?  
F a c + l i t y ,  a Co 

f o r  a ' N u c l e a r  G e n e r a t i n g ' P l a n t ,  a T e s t  
-an O p e r a t i o n s , a n d  Maintenance P r o j e c t .  

< '  ~ 

ervices t o  b e  

s o r  eleme 

I 

f o r  t h e  c o n t r o l l i n g  and measuring of a c t u a l  v e r s u s  budgeted performance. 
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B. 

r e p o r t e d  t o  DOE. 
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  o f  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 .  

A CWBS 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 

7. P r o j e c t  WBS 
I _  

T h e  P r o j e c t  WBS i s  a combinat ion o f  t h e  PSWBS and each s u p p o r t i n g  
CWBS. It c o n t a i n s  t h e  product  e l emen t s  t h a t  w i l l  be  d e s i g n e d ,  
c o n s t r u c t e d ,  t e s t e d ,  and- s u p p o r t e d ,  e t c .  t o  meet p r o j e c t  o b j e c t i v e s .  
The CWBS e lemen t s  a re  i n c l u d e d  i n  t h e  P r o j e c t  WBS on ly  t o  t h e  leve l  
s i g n i f i c a n t  t o  t h e  DOE P r o j e c t  Manager. 

8. Program WBS 

A Program WBS would b e  a WBS developed above t h e  p r o j e c t  l e v e l ,  and 
would b e  a n  a g g r e g a t i o n , o f  p r o j e c t s  and o t h e r  p roduc t s  which a r e  
assembled i n  a manner t o  f a c i l i t a t e  o v e r a l l  program c o n t r o l .  

,F requen t ly  a t  t h i s  l e v e l  t h e  BbR S t r u c t u r e  w i l l  s u f f i c e  f o r  a Program 
WBS. Use o f  t h e  B&R S t r u c t u r e  minimizes  t h e  complexi ty  of  summariz- - 
i n g  management i n f o r m a t i o n  and' f a c i l i t a t e s  d a t a  t r a c e a b i l i t y .  
g u i d e  p r i m a r i l y  a d d r e s s e s  u s e  and a p p l i c a t i o n  o f  t h e  WBS t e c h n i q u e  a t  
t h e  p r o j e c t  and c o n t r a c t  l e v e l .  A Program WBS should b e  developed 
u s i n g  t h e  g u i d a n c e  c o n t a i n e d  h e r e i n  f o r  p r o j e c t s .  

Th i s  

WBS CODING 

Each WBS element  i s  a s s i g n e d  a code t o  b e  used  f o r  i t s  i d e n t i f i c a t i o n  
th 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  or alphanumeric  
cod ing  sys t em i s  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  l e v e l  of  a n  element  
and re la tes  lower l e v e l  s u p p o r t i n g  e l emen t s  t o  t h e i r  p a r e n t  uppe r  l e v e l  
e l emen t .  Through e x t e n s i o n  o f  t h e  coding sys t em,  work packages can b e  
r e l a t e d  t o  t h e  WBS e lemen t s  t hey  s u p p o r t  and o t h e r  c o s t  s e g r e g a t i o n  
o b j e c t i v e s  may a l s o  b e  suppor t ed .  
t y p i c a l  cod ing  sys t em t h a t  i s  e a s i l y  t r a c e a b l e  from Level  1 t o  Leve l  6 .  
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  b e  r e l a t e d  t o  t h e  
DOE B&R C l a s s i f i c a t i o n  number. On F i g u r e  1, f o r  example,  E n e r g i s t i c  Demo 
Uni t  1, coded 08.0 i s  a n  e x t e n s i o n  o f ,  and i s  t r a c e a b l e  t o  BbR number 
AM 15  2 5  08. The CWBS cod ing  system must d i r e c t l y  r e l a t e  t o  t h e  PSWBS 

sys t em i s  r e q u i r e d .  

F i g u r e  1, page 4 ,  i l l u s t r a t e s  a 

I , c o d i n g  system. I f  t h i s  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  c o n v e r s i o n  

I 

C. WBS DICTIONARY 

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 elements .  
p repa red  i n i t i a l l y  by DOE 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  o f  two p a r t s .  P a r t  I i s  an index  
which l i s t s  WBS e lemen t s  extended i n  acco rdance  w i t h  t h e  gu idance  
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  each 
WBS element  and t h e  e f f o r t  a s s o c i a t e d  w i t h  i t .  
be  r e v i s e d  t o  r e f l e c t  changes and shou ld  be  ma in ta ined  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  o f  t h e  p r o j e c t .  
example WBS' D i c t i o n a r y ,  P a r t s  I and I1 (Forms DOE-142A and 142B re spec -  
t i v e l y ) ,  w i t h  i n s t r u c t i o n s  f o r  p r e p a r a t i o n .  

It shou ld  b e  

The  WBS D i c t i o n a r y  shou ld  

Attachment C c o n t a i n s  a n  

6 



CHAPTER 111 - PREPARATION OF A WBS 

A. INTRODUCTION 

DOE P r o j e c t  Management i s  r e s p o n s i b l e  f o r  deve lop ing  t h e  comple te  t a s k  
s t r u c t u r e  and elemenc 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. 
t h e  p r o j e c t  o b j e c t i v e  and a p p r o p r i a t e  Summary WBS e l e m e n t s ,  P r o j e c t  
Management f i r s t  p r e p a r e s  t h e  p r e l i m i n a r y  PSWBS. 
p r e l i m i n a r y  CWBS r e q u i r e d  f o r  each  p lanned  Request  f o r  P r o p o s a l  (RFP). 
I n  c o o r d i n a t i o n  wi th  DOE P r o j e c t  Management, t h e  c o n t r a c t o r s  r e spond ing  . 
t o  a n  RFP modify t h e  p r e l i m i n a r y  CWBS to deve lop  t h e  proposed CWBS f o r  
t h e  work r e q u i r e d  by t h e i r  p roposa l .  
proposed CWBS i s  s u b j e c t  t o  n e g o t i a t i o n  w i t h  DOE. A f t e r  n e g o t i a t i o n  
P r o j e c t  Management i n t e g r a t e s  e a c h  approved CWBS 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 s p o n s i b i l i t i e s  f o r  WBS a c t i v i t i e s  are summarized 
i n  F i g u r e  2,  below. The e v o l u t i o n  o f  a P r o j e c t  WBS i s  d e p i c t e d  i n  
F i g u r e  3, page 8 .  
ways, buc f o r  maximum u s e f u l n e s s  shou ld  be  i l l u s t r a t e d  i n  t h e  manner 
shown i n  F i g u r e  1, page 4,  and p repa red  i n  WBS D i c t i o n a r y  fo rma t .  

Based on 

They t h e n  deve lop  t h e  

The s u c c e s s f u l  c o n t r a c t o r ' s  

Work Breakdown S t r u c t u r e s  may b e  r e p r e s e n t e d  i n  many 

WBS ACTIVIW 

1. 

2. 

3. 

4. 

5. 

6. 

7.  

8. 

9. 

10. 

11. 

Preliminary PSWBS Prepared ' . 

PSWBS Elements Selected for Preliminary CWBS 
and included in Solicitation 

Preliminary CWBS Extended and Proposed 
Changes Submitted in Response 

Evaluation Conducted by Source 
Evaluation Board 

Contractor Selected and Contract Negotiated 
(Including Changes to CWBS: if any1 

Contract Awarded, CWBS Approved 

PSWBS.Revised to Include Approved Changes 

Project WBS Prepared 

CWBS Ma'ntainedlChanges Submitted 

Changes Approved as Necessary 

Project WBS Maintained 

: 

-I 

- ., - c  1 -  . I 

I 

-+ 

RESPONSIBILITY 

DOE :ONTRACTOR 

FIGURE 2 ACTIVITIES AND RESPONSIBILITIES 
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B.  GENERAL GUIDANCE 

T h e  p r e p a r e r  o f  a WBS shou ld  keep i n  mind t h a t  t h e  WBS i s  p roduc t  
o r i e n t e d ,  i . e . ,  i t s  e l emen t s  should be hardware,  s e r v i c e s ,  o r  d a t a .  Test  
F a c i l i t y ,  f o r  example, i s  a p r o d u c t ,  b u t  T i t l e  I Design,  Mechanical  
Eng inee r ing ,  P i p i n g  Labor ,  and D i r e c t  Cos t s  are  n o t .  T i t l e  I Design 
d e s c r i b e s  a phase  i n  t h e  p r o j e c t ' s  l i f e ,  Mechanical  Eng inee r ing  and 
P i p i n g  Labor a r e  d i s c i p l i n e s  invo lved  i n  producing a p r o d u c t ,  and Direct 
C o s t s  d e s c r i b e  a c o s t  e lement  o r  an accoun t ing  c l a s s i f i c a t i o n .  
t h e  work f o r  such  c a t e g o r i e s  and o t h e r s ,  and assignment  o f  a p p r o p r i a t e  
c h a r g e  numbers by c o n t r a c t o r s ,  w i l l  pe rmi t  summarizat ion o f  d a t a  i n  any 
needed manner, b u t  product  c o n t r o l  i s  pr imary.  
p r o d u c t - o r i e n t e d  WBS r e s u l t s  from t h e  way a c o n t r a c t  i s  w r i t t e n ,  funded ,  
s chedu led  and c o n t r o l l e d .  When DOE awards c o n t r a c t s  a s s o c i a t e d  w i t h  
p r o j e c t s ,  i t  i s  c o n t r a c t i n g  f o r  p r o d u c t s ,  such as  f a c i l i t i e s ,  s e r v i c e s ,  
and d a t a  and n o t  f o r  phases ,  f u n c t i o n s ,  o r  a c c o u n t i n g  c l a s s i f i c a t i o n s .  
A l so  t h e  l i n e  i t e m s  i n  t h e  DOE budget  a u t h o r i z i n g  t h e  p r o j e c t  w i l l  
r e f l e c t  p r o d u c t s .  
o f  t h e s e  p r o c e s s e s  and f a c i l i t a t e s  p r o j e c t  c o n t r o l .  

Coding o f  

The emphasis on a I 

T h e r e f o r e ,  a p roduc t  o r i e n t e d  WBS i s  a n a t u r a l  outcome 

C. PROJECT SUMMARY WBS (PSWBS) 

T h e  f i r s t  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  o f  t h e  PSWBS i s  t h e  c l e a r  
u n d e r 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 ,  t h e  d e l i v e r y  of a 
s p e c i f i c  major  end i t e m  o r  end p roduc t .  
o b j e c t i v e  i s  e s t a b l i s h e d ,  i t  ass is ts  i n  d e t e r m i n a t i o n  o f  p r o j e c t  
s u b o b j e c t i v e s .  T h e s e  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  o v e r a l l  
p r o j e c t  o b j e c t i v e  i n  t h e  same manner t h a t  subsystems s u p p o r t  a t o t a l  
system c a p a b i l i t y .  DOE P r o j e c t  Management 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  o f  t h e  o v e r a l l  p r o j e c t  o b j e c t i v e .  Th i s  p r o c e s s  o f  
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  o f  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  e l emen t s  d u r i n g  WBS p r e p a r a t i o n .  

Asses s ing  such i n f o r m a t i o n  l e d - t o  t h e  development of t h e  P r o j e c t  Summary 
WBS f o r  a Fue l  Gas P l a n t  P r o j e c t  shown' ' in Attachment D. 
c o n t a i n s  t h e  p r o j e c t  background,: i n c l u d i n g  a b r i e f  d e s c r i p t i o n  o f  t h e  
p r o j e c t ,  i t s  o b j e c t i v e s ,  t h e  demons t r a t ion  p l a n t  t o  b e  c o n s t r u c t e d  and 
o p e r a t e d ,  and t h e  o r g a n i z a t i o n ,  r o l e s ,  and r e s p o n s i b i l i t i e s  o f  t h e  
p a r t i c i p a n t s .  A f l o w  c h a r t  i l l u s t r a t e s  th-eflfuel g a s  p roduc t ion  p r o c e s s  
t o  b e  performed by t h e  completed plant.-"'The r e s u l t i n g  WBS d e p i c t s  a 
l o g i c a l  summarizat ion o f  t h e  f a c i l i t i e s ,  sys t ems ;  and s e r v i c e s  r e q u i r e d  
t o  b u i l d  t h e  p l a n t .  

E a r l y  i n  p r o j e c t  p l ann ing  DOE P r o j  
Summary WBS(s) t h a t  w i l l  b e s t  assis r i n g  t h e  p r e l i m i n a r y  PSWBS 
( F i g u r e  3 ,  page 8, box 1 ) .  T h e  Summary Work Breakdown S t r u c t u r e  e l emen t s  
shou ld  b e  used  as  g u i d e s  and may b e  added t o ,  d e l e t e d ,  o r  changed as  
r e q u i r e d  t o  r e f l e c t  t h e  u n i q u e  needs o f  t h e  p a r t i c u l a r  p r o j e c t .  
e n t i a t i o n  o f  P r o j e c t  S p e c i f i c  Equipment a t  Level  3 e n a b l e s  u s e  o f  

Once t h i s  o v e r a l l  p r o j e c t  

The a t t achmen t  

ent=.%hould s e l e c t  t h e  

D i f f e r -  
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t h e  Summary WBSs i n  Attachment A f o r  development p r o j e c t s  such a s  a n  
Energy Sea rch  System, Energy T r a n s p o r t a t i o n /  D i s t r i b u t i o n  System, Energy 
E x t r a c t i o n  System, Energy Conversion System, Energy U t i l i z a t i o n  System, 
o r  Energy S t o r a g e  System. 

The PSWBS shou ld  b e  u s e d  t o  i d e n t i f y  work f o r  proposed s u p p o r t i n g  
c o n t r a c t s .  The p r e l i m i n a r y  PSWBS i s  based on t h e  o v e r a l l  p r o j e c t  
o b j e c t i v e  and s u b o b j e c t i v e s  and i s  p repa red  w i t h  t h e  a i d  o f  a t a i l o r e d  
Summary WBS ( F i g u r e  3, page 8, box 2 ) .  Normally, t h e  PSWBS c o n t a i n s  t h e  
t o p  th ree  l e v e l s  on ly .  Lower l e v e l  e l emen t s  may b e  i n c l u d e d  when 
n e c e s s a r y  t o  c l e a r l y  communicate a l l  p r o j e c t  r equ i r emen t s .  

Care shou ld  b e  t a k e n  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  common 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 a l  needs o f  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 . ) ,  s i n c e  t h e  PSWBS is  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 .  Subsequen t ly ,  t h e  PSWBS e lemen t s  a s s i g n e d  t o  
c o n t r a c t o r s  are  extended by t h e  c o n t r a c t o r s  t o  d e r i v e  each CWBS. 
Toge the r ,  t h e  PSWBS and each CWBS c o n s t i t u t e  t h e  P r o j e c t  WBS which t h e n  
p r o v i d e s  t h e  framework f o r  c o s t ,  s c h e d u l e  and t e c h n i c a l  p l a n n i n g  and 
c o n t r o l  through t h e  l i f e  o f  t h e  p r o j e c t .  

The WBS development p r o c e s s  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  b e  r i g i d  and may b e  r e v i s e d .  Changes may o c c u r  when i t  i s  
de te rmined  t h a t  t h e  work e f f o r t  can  b e  more a c c u r a t e l y  d e f i n e d  o r  t h a t  a 
r e v i s e d  approach ( e .g . ,  t e c h n i c a l l y  d i f f e r e n t  o r  more c o s t  e f f e c t i v e ) ,  
s h o u l d  b e  t a k e n  t o  s a t i s f y  o r  meet t h e  p r o j e c t  o b j e c t i v e .  A l so ,  
c o n t r a c t o r s ,  w h i l e  d e v e l o p i n g  t h e i r  CWBS, may p ropose  t o  DOE a l t e r n a t i v e  
approaches  t o  b e t t e r  accompl i sh  t h e  c o n t r a 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  a re  a c c e p t e d  by DOE P r o j e c t  Management, t h e  p r e l i m i n a r y  
PSWBS w i l l  b e  r e v i s e d  a c c o r d i n g l y .  

D. CONTRACT WBS (CWBS) 

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

Only one  WBS i s  u s e d  i n  each Request  f o r  P r o p o s a l  (RFP) and ensu ing  
c o n t r a c t .  DOE P r o j e c t  Management s t r u c t u r e s  a 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  lower l e v e l  PSWBS e lemen t s  t o  b e  i n c l u d e d  
i n  t h e  RFP ( F i g u r e  3, box 3 ) .  The e l e m e n 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 r o s p e c t i v e  c o n t r a c t o 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 developed by DOE P r o j e c t  Management 
shou ld  n o t  c o n t a i n  more t h a n  t h r e e  l e v e l s .  I f  d e t a i l  l e v e l s  a re  
added below t h e  t h i r d  l e v e l ,  a c o n t r a c t o 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 t h e  c o n t r a c t o r ' s  normal method of o p e r a t i o n  may 
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be  hampered. The RFP shou ld  i n s t r u c t  c o n t r a c t o r s  t o  ex tend  t h e  
p r e l i m i n a r y  CWBS t o  a s  low a l e v e l  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 i g u r e  3 ,  
page 8,  box 4 ) .  C o n t r a c t o r s  may 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  o f  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 .  

The p r e l i m i n a r y  CWBS i n  t h e  RFP shou ld  i n c l u d e  t h e  i n i t i a l  WBS 
D i c t i o n a r y ,  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  Attachment C .  Attachment E c o n t a i n s  a 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 .  The r equ i r emen t  f o r  p r o v i d i n g  t h e  
WBS D i c t i o n a r y  must a l s o  b e  a f f i r m e d  by  checking t h e  a p p r o p r i a t e  box 
or boxes on DOE Form 537, R e p o r t i n g  Requirements C h e c k l i s t .  ( S e e  
Attachment F. ) 

2. Response 

T h e  c o n t e n t  o f  a WBS v a r i e s  by c o n t r a c t .  A s  g r e a t e r  b r e a d t h  o r  dep th  
i s  ach ieved  w i t h i n  a WBS, each e l e m e n t ’ s  d o l l a r  v a l u e  and complex i ty  
i s  reduced.  T h e  number o f  e l emen t s  i n  t h e  s t r u c t u r e  i s  g e n e r a l l y  
dependent  upon t h e  s i z e  and complexi ty  o f  t h e  e f f o r t ,  t h e  d e g r e e  o f  
u n c e r t a i n t y ,  o r g a n i z a t i o n a l  s t r u c t u r e s  conce rned ,  and management’s 
judgment of need. 

When p r o s p e c t i v e  c o n t r a c t o r s  p r e p a r e  t h e i r  CWBS i n  r e s p o n s e  t o  
s o l i c i t a t i o n ,  t h e  f o l l o w i n g  items shou ld  be  c o n s i d e r e d .  

a. O p e r a t i o n a l  F l e x i b i l i t y  

T h e  CWBS 1 s  n o t  an end i n  i t s e l f .  It i s  a t o o l  t o  b e  usec 

t h e  

by 
both DOE and c o n t r a c t o r  management. A s  s u c h ,  a c o n t r a c t o r ’ s  
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  
development of  t h e  CWBS. P r o s p e c t i v e  c o n t r a c t o r s  have comple t e  
f l e x i b i l i t y  i n  ex tend ing  t h e  CWBS. The c o n t r a c t o r ’ s  p l a n s  t o  
perform t h e  work and t h e  manner ifidwhich 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  shou ld  b e  r e f l e c t e d  i n  t h e  
CWBS. P a r t i c u l a r  a t t e n t i o n  shou ld  b e  g iven  by t h e  p ropos ing  
c o n t r a c t o r s  t o  e n s u r e  t h e  c o r r e l a t i o n  o f  lower l e v e l s  o f  t h e  
CWBS t o  t h e  work statement t a s k s ,  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  i t e m s ,  and r e p o r t i n g  and o t h e r  
r equ i r emen t s  o f  t h e  c o n t r a c t .  

b. Cost-Account  Development * 

When t h e  CSCSC a r e  a p p l i e d ,  each lower l e v e l  CWBS element  must 
i n t e r f a c e  w i t h  one o f  the’proposers’’organizationa1 e lemen t s  t o  
a s s u r e  work r e s p o n s i b i l i t y  i d e n t i f i c a t i o n .  The lower l e v e l s  may 
b e  c o n f i g u r a t i o n  i t e m s ,  s e r v i c e  e l e m e n t s ,  i t e m s  of d a t a ,  o r  
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d .  

mean ingfu l  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  o f  a 
h i g h e r  l e v e l  e l emen t .  T h e  o r g a n i z a t i o n  and WBS l e v e l s  s e l e c t e d  
f o r  t h e s e  management c o n t r o l  p o i n t s  a re  i d e n t i f i e d  by t h e  
p ropose r s .  I n  i d e n t i f y i n g  t h e s e  i n t e r f a c e s ,  t h e  p r o p o s e r s  must 
be  a l lowed  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  r e s p o n s i b i l i t i e s  a t  
meaningful  and a p p r o p r i a t e  l e v e l s .  O the rwise ,  t h e  p r o p o s e r s '  
e x i s t i n g  management c o n t r o l  systems and r e s p o n s i b i l i t y  a s s i g n -  
ments may b e  impacted a d v e r s e l y .  

F i g u r e  4 ,  page 13,  i l l u s t r a t e s  o r g a n i z a t i o n a l  r e s p o n s i b i l i t y  f o r  
CWBS e lemen t s  when t h e  CSCSC a re  a p p l i e d .  The r e s p o n s i b i l i t y  
f o r  a lower l e v e l  WBS element  i s  a s s i g n e d  t o  a 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  e l emen t  t o  form a n a t u r a l  c o n t r o l  p o i n t  f o r  
accumula t ion  o f  cos t - s ,  c o n t r o l  o f  s c h e d u l e s ,  and d e t e r m i n a t i o n  
o f  performance.  T h i s  management l eve l  f o r  work p l ann ing  and 
c o n t r o l  i s  d e s i g n a t e d  a c o s t  a c c o u n t .  The c o s t  accoun t  i s  
composed o f  budgeted t a s k s  and t h e  s c h e d u l e s  n e c e s s a r y  f o r  t h e i r  
accomplishment.  

V i r t u a l l y  a l l  a s p e c t s  o f  t h e  c o n t r a c t o r ' s  management c o n t r o l  
systems come t o g e t h e r  a t  t h e  c o s t  accoun t  i n c l u d i n g  b u d g e t s ,  
estimat'es, s c h e d u l e s ,  work a s s i g n m e n t s ,  c o s t  c o l l e c t i o n ,  
p r o g r e s s  a s s e s s m e n t ,  problem i d e n t i f i c a t i o n ,  and c o r r e c t i v e  
a c t i o n s .  Most management a c t i o n s  t a k e n  a t  h i g h e r  l e v e l s  a r e  on 
a n  e x c e p t i o n  bas i s ,  and r e s u l t  from a review o f  s i g n i f i c a n t  
problems i d e n t i f i e d  a t  t h e  c o s t  accoun t  l e v e l .  Performance 
v i s i b i l i t y  i s  d i r e c t l y  r e l a t a b l e  t o  t h e  l e v e l  and makeup o f  t h e  
cost a c c o u n t s .  

S u b c o n t r a c t e d  P r o d u c t s  o r  S e r v i c e s  

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  b e  s u b c o n t r a c t e d  
shou ld  b e  i d e n t i f i e d  and t r e a t e d  as i n d i v i d u a  CWBS.elements. 
O the r  s u b c o n t r a c t e d  work shou ld  b e  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  u n d e r  t h e  a p p r o p r i a t e  e l emen t .  I n  e i t h e r  c a s e ,  pro- 
p o s e r s  s h o u l d  a s s u r e  t h e  t r a c e a b l e  summarizat on 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  t h e i r  CWBS. P r o p o s e r s  may r e q u i r e  t h e  
u s e  o f  t h e  WBS t e c h n i q u e  by s u b c o n t r a c t o r s  t o  pe rmi t  f u l f i l l m e n t  
o f  CWBS r e q u i r e m e n t s  and t o  p r o v i d e  a d e q u a t e  c o n t r o l  o f  t'he 
s u b c o n t r a c t .  

WBS D i c t i o n a r y  

A WBS D i c t i o n a r y  c o n t a i n i n g  CWBS element  d e f i n i t i o n s  i s  r e q u i r e d  
from each  p ropose r .  Each element  d e f i n i t i o n  shou ld  i n c l u d e :  

o The work t o  b e  performed;  

o How t h e  work w i l l  b e  accompl i shed ;  
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o Who w i l l  do  t h e  work; and 

o Othe 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  each CWBS 
e l e m e n t ,  e .g . ,  a n  i d e n t i f i a b l e  r e l a t i o n s h i p  betwen t h e  CWBS 
element  and a d e s i g n  s p e c i f i c a t i o n .  

e. CWBS Coding 

The CWBS cod ing  method used by t h e  p ropose r  should e n a b l e  
mean ingfu l  summarizat 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  of t h e  CWBS. The coding s t r u c t u r e  proposed must 
b e  c o m p a t i b l e  w i t h  t h e  p r o j e c t  cod ing  s t r u c t u r e  i n  o r d e r  t h a t  
c o n t r a c t  c o s t  and s c h e d u l e  performance d a t a  can  b e  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 .  ( S e e  Chap te r  11, paragraph B y  
page 6 and t h e  example i n  F i g u r e  1, page 4 . )  

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

Each CWBS s u b m i t t e d  by a p r o s p e c t i v e  c o n t r a c t o r  i s  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 as p a r t  o f  t h e  p r o p o s a l  e v a l u a t i o n  p r o c e s s .  
Each p r o p o s e r ' s  s u b m i t t a l  shou ld  b e  based on t h e  p r e l i m i n a r y  CWBS 
c o n t a i n e d  i n  t h e  RFP. S i n c e  t h i s  CWBS may n o t  always b e  c o m p a t i b 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 a n  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 shou ld  pe rmi t  p ropose r s  t o  modify t h e  
p r e l i m i n a r y  CWBS. 

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

The CWBS i n c l u d e d  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  
n e g o t i a t i n g  and a g r e e i n g  t o  a n  approved WBS f o r  t h e  c o n t r a c t .  DOE 
P r o j e c t  Management shou ld  s p e c i f y  t h e  e l emen t s  f o r  which Cognizant  
C o n t r a c t i n g  O f f i c e r  a p p r o v a l  w i l l  b e  r e q u i r e d  p r i o r  t o  c o n t r a c t o r  
r e v i s i o n .  U s u a l l y ,  t h e s e  DOE c o n t r o l l e d  e l emen t s  are 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  p e r i o d i c  c o n t r a c t o r  r e p o r t i n g ;  however, DOE 
P r o j e c t  Management shou ld  p r o v i d e  f o r  s p e c i a l  r e p o r t i n g ,  as  r e q u i r e d  
f o r  a n a l y s i s  o f  problem areas on any WBS e lemen t ,  r e g a r d l e s s  o f  i t s  
l e v e l  i n  t h e  WBS. 

The CWBS i s  r e f e r e n c e d  i n  t h e  c o n t r a c t  through u s e  o f  t h e  c o n t r a c t  
c l a u s e  shown i n  Attachment E .  P a r t  I - Index, o f  t h e  n e g o t i a t e d  WBS 
D i c t i o n a r y ,  shou ld  l i s t  each WBS e lemen 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  when t h e  CSCSC app ly .  P a r t  I1 - Element,  D e f i n i t i o n  
may o r  may n o t  i n c l u d e  a l l  l e v e l s  depending on DOE 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  t h e  
DOE P r o j e c t  Manager th rough  t h e  Cognizant  C o n t r a c t i n g  O f f i c e r .  
Fol lowing DOE P r o j e c t  Management r ev iew and recommendation f o r  
a p p r o v a l ,  t h e  Cognizant  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 i g u r e  3 ,  page 8, box 5) and forwards i t  t o  t h e  c o n t r a c t o r .  
The approved CWBS p r o v i d e s  t h e  common denominator  f o r  communication 
between DOE and t h e  
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c o n t r a c t o r  on work p l ann ing ,  c o n t r o l  and r e p o r t i n g .  This CWBS 
prov 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  approved CWBS i n c l u d e s  e lements  t h a t  impact t h e  PSWBS, 
then  t h e  PSWBS should  b e  r e v i s e d  a c c o r d i n g l y  ( F i g u r e  3 ,  page 8 ,  
box 5) .  

5. 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  as t h e  b a s e l i n e  
f o r  c o n f i g u r a t i o n  or c o n t r a c t  change c o n t r o l  ( F i g u r e  3, box 6 ) .  
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 re  be ing  accomplished i n  accordance  w i t h  
t h e  approved CWBS. 
depending on whether  o r  n o t  an  element  i s  c l a s s i f i e d  as  a DOE 
c o n t r o l l e d  element .  

The 

P rocess ing  o f  r e v i s i o n s  t o  a CWBS v a r i e s  

6. P r o j e c t  C o n t r o l l e d  Elements  

CWBS e lemen t s  r e q u i r i n g  DOE P r o j e c t  Management approva l  p r i o r  t o  any 
change a re  d e s i g n a t e d  P r o j e c t  C o n t r o l l e d  Elements .  Normally, t h e s e  
e lements  a re  i n  t h e  upper  th ree  l e v e l s  of  t h e  CWBS. Elements  below 
Level  3 should  have s i g n i f i c a n t  c o s t  o r  t e c h n i c a l  r i s k  t o  b e  s u b j e c t  
t o  DOE change c o n t r o l .  When a p r o j e c t  i s  suppor t ed  by m u l t i p l e  
c o n t r a c t o r s ,  P r o j e c t  C o n t r o l l e d  Elements may va ry  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 ,  DOE 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 lements  should  be  added t o  o r  d e l e t e d  
from t h o s e  s u b j e c t  t o  DOE c o n t r o l .  All c o n t r a c t o r  proposed changes 
t o  t h e  P r o j e c t  C o n t r o l l e d  Elements must be  s u b m i t t e d ,  i n  t h e  form of  
WBS D i c t i o n a r y  r e v i s i o n s  wi th  s u p p o r t i n g  j u s t i f i c a t i o n ,  t o  t h e  
Cognizant  C o n t r a c t i n g  O f f i c e r  f o r  rev iew and approva l .  Based on t h e  
DOE P r o j e c t  Manager 's  recommendations,  t h e  C o n t r a c t i n g  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  w r i t i n g  o f  t h e  a c c e p t a b i l i t y  of such 
changes.  

Care should  b e  e x e r c i s e d  by DOE P r o j e c t  Management t o  a s s u r e  t h a t  
o n l y  e s s e n t i a l  CWBS elements a re  s p e c i f i e d  f o r  DOE c o n t r o l  purposes .  
T h 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  t h e  
remaining e lements  w i thou t  r e q u i r i n g  p r i o r  approva l  by DOE P r o j e c t  
Management. When c o n t r a c t o r s  r e v i s e  an  element  under  t h e i r  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  Cognizant  C o n t r a c t i n g  O f f i c e r .  

E. PROJECT WBS 

DOE P r o j e c t  Management deve lops  t h e  P r o j e c t  WBS ( F i g u r e  3, box 7) by 
merging each approved,CWBS, t o - t - h e  l e v e l  c o n s i d e r e d  n e c e s s a r y  f o r  
management pu rposes ,  w i t h  t h e  PSWBS. A f t e r  rev iew and approva l  by t h e  
DOE P r o j e c t  Manager, 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  format  shou ld  
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b e  p u b l i s h e d  and d i s t r i b u t e d  t o  DOE 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 l i t i e s  and t o  c o n t r a c t o r  management. Changes t o  t h e  approved 
P r o j e c t  WBS are r e c o r d e d  and a h i s t o r y  i s  ma in ta ined  throughout  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  change t r a c e a b i l i t y .  

F. WBS REVISIONS 

WBS r e v i s i o n s  may r e s u l t  from expansion o r  c o n t r a c t i o n  o f  p r o j e c t /  
. c o n t r a c t  s cope ,  t h e  movement of  a p r o j e c t  through i t s  v a r i o u s  s t a g e s  

( 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 opera- 
t i o n ) , + a n d  t h e  u n i q u e  needs of s u p p o r t i n g  c o n t r a c t o r s  such a s  a r c h i t e c t -  
e n g i n e e r s  ( A - E ) ,  sys t em f a b r i c a t o r s ,  and c o n s t r u c t o r s .  Users of  t h i s  
g u i d e  shou ld  u n d e r s t a n d  t h a t  t h e  sequence shown i n  p reced ing  paragraphs 
may be  i t e r a t i v e  as t h e  p r o j e c t  e v o l v e s ,  c o n t r a c t s  a r e  awarded, and t h e  
work e f f o r t  p r o g r e s s e s .  
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CHAPTER IV - USE OF THE WBS 

A. 

B. 

GENERAL 

S i n c e  a WBS shows t h e  r e l a t i o n s h i p  o f  a l l  e l emen t s  s u p p o r t i n g  t h e  pro- 
j e c t ,  i t  p rov ides  a sound basis f o r  c o s t  and s c h e d u l e  c o n t r o l .  Each 
l e v e l  o f  t h e  s t r u c t u r e  i s  c l o s e l y  r e l a t e d  t o  a management s p h e r e  w i t h i n  
t h e  p r o j e c t ,  p r o v i d i n g  t h e  framework f o r  r e l a t i n g  t i m e  and c o s t  summaries 
t o  a p p r o p r i a t e  levels  o f  c o n t r a c t o r  and DOE management. 

A t  t h e  lowes t  WBS l e v e l ,  t h e  d e t a i l e d  t a s k s  performed by t h e  c o n t r a c t o r ' s  
f u n c t i o n a l  components are d e f i n e d .  These t a s k s  can  b e  i n t e r r e l a t e d  i n  
ne tworks  r e p r e s e n t i n g  t h e  f low and in t e rdependency  o f  work. 
e l emen t s  o f  t i m e  and c o s t  can  t h e n  b e  added t o  t h e  s t r u c t u r e  by a s s i g n i n g  
budgets  and s c h e d u l e s  t o  each  t a s k .  
c o s t  y a r d s t i c k  f o r  t h e  t a s k .  
ces a re  employed, budge t ,  c o s t ,  and s c h e d u l e  d a t a  a r e  r e p o r t e d ,  a l o n g  
w i t h  any r e v i s e d  f u t u r e  estimate. 
p rov ide  s u c c e s s i v e  l e v e l s  o f  management w i t h  t h e  a p p r o p r i a t e  r e p o r t  on 
c u r r e n t  and p r e d i c t e d  s t a t u s  o f  t h e  work f o r  which t h e y  a r e  r e s p o n s i b l e .  
Management w i l l  t h u s  be  be t te r  a b l e  t o  m a i n t a i n  a n  awareness  o f  c u r r e n t  
s t a t u s  and t o  a p p l y  t h e i r  e f f o r t s  t o  a s s u r e  d e s i r e d  performance.  

The dynamic 

Th i s  e s t a b l i s h e s  t h e  b a s i c  t i m e  and 
A s  work p r o g r e s s e s  on t h e  t a s k  and r e s o u r -  

The t a s k  d a t a  are  t h e n  summarized t o  

MANAGEMENT CONTROL 

A P r o j e c t  WBS p r o v i d e s  a b a s i s ,  and a n  i n t e g r a t i n g  mechanism, f o r  
managing key f u n c t i o n s  such as  p lann ing  $and b u d g e t i n g ,  fund ing ,  e s t i m a t -  
i n g ,  s c h e d u l i n g ,  and performance measurement. WBS i d e n t i f i c a t i o n  c a n  b e  
used  i n  each o f  t h e s e  f u n c t i o n s  t o  form a common b a s i s  by which t h e y  can  
be  r e l a t e d  t o  s p e c i f i c  work a c t i v i t y ,  t o  p r o j e c t  o b j e c t i v e s ,  and t h u s  t o  
each  o t h e r .  
t h e  fo l lowing  s e c t i o n s .  

Use o f  t h e  WBS t o  suppor t  management c o n t r o l  i s  d e s c r i b e d  i n  

1. P lann ing  and Budget ing  

The WBS t e c h n i q u e  assists management - i n  t h e  p l ann ing  and budge t ing  
f u n c t i o n s  by p r o v i d i n g  a f o q a l  s t r u c t u r e  which i d e n t i f i e s  a l l  t h e  
p r o d u c t s  and re la tes  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 .  
s i v e l y  smaller e n t i t i e s ,  management c a n ' e n s u r e  t h a t  a l l  r e q u i r e d  
p roduc t s  are  i d e n t i f i e d * a n d  addres sed .  
v e r i f y  t h a t ,  a l l  work i d e n t i f i e d  t o - t h e  WBS, and hence  charged  t o  t h e  
e f f o r t ,  actu.ai.ly c o n t r i b u t e s  t o  t h e  work o b j e c t i v e .  
WBS s i m p l i f i e s  t h e  summariza 
p l ann ing  and budge t ing  purpo 
e l emen t s  s e r v e s  as  t h e  b a s i s  f o r . s c h e d u l i n g  and budge t ing  r e s o u r c e  
r equ i r emen t s .  
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 equ i r emen t s .  Subsequen t ly ,  t h e  ass ignment  o f  t h e  budge t s  t o  
schedu led  segments  o f  c o n t r a c t  work produces  a t ime-phased p l a n  
a g a i n s t  which a c t u a l  performance can  b e  compared and a p p r o p r i a t e  

By b r e a k i n g  t h e  t o t a l  produ,ct ,and e f f o r t  i n t o  succes -  

Fur thermore ,  management can  

I n  a d d i t i o n ,  a 
on o f , c o n t r a c t . a n d  p r o j e c t  d a t a  f o r  

The. p l ann ing  o f  work by WBS 

Aggregat ion  o f  t h e  e l e k e n t  r e s o u r c e  needs ,  a c c o r d i n g  
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corrective action taken when performance deviates from plan. 
Figure 5, page 19, illustrates work, schedule and budget integration. 

2. Funding 9 

A WBS can be used in developing the project funding requirements. 
The information derived from WBS performance reporting and projec- 
tions can assist in establishing, justifying, and allocating project 
funhs for the next fiscal year and future fiscal years. Since the 
work and cost content, management priority, and status of each, WBS 
element is de'fined, a baseline exists for planning, controlling, and 
accounting for project funds. 

3. Estimating 

Cost estimating at the project and contract levels is facilitated by 
use of the WBS technique. This technique provides a systematic 
approach to cost estimating that ensures relevant costs are not 
omitted. An estimate derived by WBS element helps DOE Project 
Management to monitor, coordinate, and control the various project 
activities that DOE and the contractors are conducting. 1 
a. Historical Data Base 

b. 

Cost information by WBS element can be used in estimating costs 
for pricing and negotiating contract changes and for follow-on 
procurement's. I n  the long run, DOE can accumulate a cost data 
bank of similar WBS elements from different projects. Such 
historical cost data can be used in estimating the .financial 
requirements for like elemerits of new projects. For these new 
projects, a WBS can provide the framework for the estimating 
process. Subsequent performance data collection by both the 
contractor and DOE Project Management can be compared to the 
original estimates to establish their validity, to identify 
trends, and to re-estimate future project needs. 

Construction Estimating 

For projects involving construction, project cost estimates are 
developed periodically. Each succeeding estimate is made in an 
attempt to forecast more accurately the project's final total 
cost. Basically, the estimates fall into two categories (phase 
estimates and contract estimates) which support DOE Project 
Management on-going efforts in preparing budgets, evaluating 
contractor performance and updating the project's total 
estimated cost. 

As a construction project moves through its various phases, the 
estimate for the next phase in the cycle provides the basis for 
reassessment of the project's total estimated cost. This 
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a c t i o n ,  i n  t u r n ,  e s t a b l i s h e s  t h e  b a s i s  f o r  c o n t r a c t  n e g o t i a t i o n  
w i t h  p a r t i c i p a n t s  f o r  t h e  n e x t  phase.  Fo r  example,  t h e  i n i t i a l  
c o n s t r u c t i o n  e s t i m a t e  i s  developed by t h e  a r c h i t e c t - e n g i n e e r  
(A-E) upon comple t ion  o f  t h e  d e f i n i t i v e  des ign  phase.  
c o n s t r u c t o r ,  and o t h e r  d e s i g n a t e d  p a r t i c i p a n t s ,  a l s o  p r e p a r e  a 
c o n s t r u c t i o n  estimate based on t h e  d e f i n i t i v e  des ign .  It i s  
mandatory t h a t  each e s t i m a t e  b e  based on a c o n s o l i d a t i o n  o f  each  
approved CWBS and t h a t  a l l  concerned  u n d e r s t a n d  t h e  methodology 
used by t h e  A-E i n  deve lop ing  t h e  i n i t i a l  e s t i m a t e .  Each 
c o n t r a c t o r  CWBS i s  n o t  i d e n t i c a l  and any d i f f e r e n c e s  must b e  
accommodated and r e c o n c i l e d  t o  o b t a i n  v a l i d ,  comparable  
estimates from t h e  invo lved  c o n t r a c t o r s .  

F i g u r e  6 i l l u s t r a t e s  t h e  s i t u a t i o n  where a n  A-E and a c o n s t r u c -  
t o r  u s e  a CWBS u n i q u e  t o  t h e i r  f u n c t i o n .  Each CWBS s t a r t s  a t  
l e v e l  1 w i t h  WBS e lement  200, T o t a l  P l a n t ,  b u t  from t h e r e  t h e y  
d i v e r g e .  A t  t h e  second l e v e l  t h e  A-E h a s  f o u r  e l emen t s ,  w h i l e  
t h e  c o n s t r u c t o r  h a s  o n l y  two e l emen t s .  A t  t h e  t h i r d  l e v e l  t h e  
A-E h a s  f i f t e e n  e l e m e n t s ,  w h i l e  t h e  c o n s t r u c t o r  h a s  s i x  
e l emen t s .  The d i f f e r e n c e  r e s u l t s  from t h e  A-E's t r e a t m e n t  o f  
BOP Mechanical  and E l e c t r i c a l  Systems a s  s e p a r a t e  l e v e l  two 
e l emen t s ,  w h i l e  t h e  c o n s t r u c t o r  c o n s i d e r s  t h e  sys tems t o  b e  
components of NSSS B u i l d i n g s  and BOP B u i l d i n g s  and F a c i l i t i e s .  

H i s t o r i c a l l y ,  A-Es have e s t i m a t e d  by sys tem,  w h i l e  c o n s t & c t o r s  
have e s t i m a t e d  by b u i l d i n g ,  e s t a b l i s h i n g  t h e  need f o r  r e c o n c i l i -  
a t i o n .  It may b e  n e c e s s a r y  f o r  DOE P r o j e c t  Management t o  i n t r o -  
duce  u n i f o r m i t y  i n t o  t h e  e s t i m a t i n g  p r o c e s s  t o  f a c i l i t a t e  
comparison between t h e  two e s t i m a t e s  and d e r i v e  t h e  DOE P r o j e c t  
Management estimate f o r  c o n s t r u c t i o n .  T h i s  may r e q u i r e  d e f i n i -  
t i o n  o f  d i s t r i b u ' t a b l e  c o s t  c a t e g o r i e s ,  and d i s t r i b u t i o n  o f  
sys tems c o s t s  t o  p a r t i c u l a r  b u i l d i n g s .  

T h e  

4. Schedu l ing  

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  o f  s c h e d u l e  i n f o r -  
mat ion  by WBS e lemen 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  schedu les .  
T h e  impact  o f  s c h e d u l e  changes  may b e  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 .  T h i s  a l l o w s  exped i t ed  r ev iew and 
approva l  by DOE P r o j e c t  Management o f  c o n t r a c t o r  proposed s c h e d u l e  
changes.  P e r i o d i c  s c h e d u l e  r e p o r t s  f o r  s e l e c t e d  WBS e lemen t s ,  
comple te  w i t h  v a r i a n c e  a n a l y s e s ,  can  b e  r e q u i r e d  o f  c o n t r a c t o r s .  In  
c o n t r a c t s  where t h e  CSCSC a re  a p p l i e d ,  t h e  Cos t  Performance Report  
and M i l e s t o n e  Schedule  and S t a t u s  Report  f u l f i l l  t h i s  r equ i r emen t . '  
(See  DOE Order  1332.1) .  
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 .  

DOE P r o j e c t  Management can u s e  t h e s e  r e p o r t s  
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5 .  Performance Measurement 

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

The WBS t e c h n i q u e  accompl i shes  t h e  CSCSC o b j e c t i v e  o f  work 
d e f i n i t i o n  and p r o v i d e s  t h e  b a s i s  f o r  performance measurement 
w i t h  a p r o d u c t  o r i e n t a t i o n .  It a l s o  f a c i l i t a t e s  work measure- 
ment a t  l e v e l s  which meet s p e c i f i c  management needs.  F i g u r e  7,  
page 23, shows a p o r t i o n  o f  a WBS w i t h  a s u p p o r t i n g  c o s t  accoun t  
( t h e  l e v e l  a t  which performance i s  measured)  i n c l u d i n g  sample 
performance d a t a .  

C o n t r a c t o r s  u s e  t h e  Cos t  Performance Report  t o  p r o v i d e  DOE 
P r o j e c t  Management w i t h  such performance d a t a  summarized by 
WBS. A s  c a n  b e  s e e n  i n  F i g u r e  8,  page 24, a WBS p r o v i d e s  a n  
o r d e r l y  means of  summarizing c o s t  and s c h e d u l e  d a t a .  However, 
c a r e  must b e  e x e r c i s e d  t o  insure1 c o r r e c t  summarizat ion s o  t h a t  
a l l  c o s t s  a re  i n c l u d e d ,  and i n c l u d e d  o n l y  once.  I n  S e c t i o n  A o f  
t h e  WBS i n  F i g u r e  8 ,  boxed e l e m e n t s  a re  p r o d u c t s  where work i s  
budgeted and performed and c o s t s  a re  accumulated.  C i r c l e d  
e l emen t s  r e p r e s e n t  a l o g i c a l  a g g r e g a t i o n  o f  p r o d u c t s  a t  a l e v e l  
where no work h a s  been performed and c o s t s  a r e  summarized from 
lower l e v e l s .  Under l ined  symbols r e p r e s e n t  t h e  sum o f  a l l  work 
packages a s s o c i a t e d  w i t h  t h e  p roduc t .  Note t h a t  c o s t  a c c o u n t s  
a re  a t  t h e  lowes t  level on a g i v e n  p roduc t  branch. T h e  
budgeted,  e a r n e d ,  o r  a c t u a l  v a l u e  o f  a g i v e n  WBS element  i s  t h e  
sum o f  t h e  v a l u e s  of t h e  n e x t  lower l e v e l  e lements .  As may b e  
s e e n  i n  F i g u r e  8, t h e  v a l u e  o f  a p roduc t  e lement  a t  t h e  l o w e s t  
l e v e l  i s  t h e  sum o f  t h e  work packages making u p  t h e  r e l a t e d  c o s t  
accoun t .  Fo r  t h e  WBS shown i n  F i g u r e  8, S e c t i o n  A ,  t h e  equa- 
t i o n s  shown i n  S e c t i o n s  B and C a r e  v a l i d  f o r  summarizing 
Budgeted Cost f o r  Work Scheduled (BCWS), Budgeted Cost f o r  Work 
Performed (BCWP), and A c t u a l  Cos t  o f  Work Performed (ACWP), b o t h  
c u r r e n t  and c u m u l a t i v e ,  a t  t h e  c o s t  accoun t  l e v e l .  (A l so  see 
F i g u r e  7.)  Note t h a t  t h e  v a l u e s  o f  t he ,work  added a t  X ,  A ,  B ,  
C ,  A l ,  C 1  and C2 a re  a l l  z e r o .  Note,  t o o ,  t h a t  a l l  WBS e l emen t  
v a l u e s  c a n  b e  d e r i v e d  from t h e  sum o f  t h e  c o s t  a c c o u n t s  w i t h  o r  
w i t h o u t  i n t e r m e d i a t e  summarizat ion.  

c .  CSCSC Not ADDlicable 

When t h e  DOE CSCSC have  n o t  been a p p l i e d  t o  t h e  c o n t r a c t ,  b u t  
t h e  WBS t e c h n i q u e  i s  u s e d ,  DOE P r o j e c t  Management 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  t y p e ,  l e v e l s ,  and e l e m e n t s  of 
WBS performance r e p o r t i n g  t o  b e  submi t t ed .  DOE Order 1332.1 
p r o v i d e s  g u i d a n c e  f o r  such r e p o r t i n g .  Most o f  t h e  CSCSC d a t a  
e l emen t s  a s s o c i a t e d  w i t h  performance measurement can  b e  
e f f e c t i v e l y  u s e d  f o r  t h i s  purpose.  
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08.1.2.1.1.2 

Cost Account No.: 08.1.2.1.1.3.101 WBS Title: Eneraistic Demo Unit #1 Schedule Start: 1/3/81 
Cost Account Mgr.: W. Lowerre Element Title: Peripheral Building Slabs Schedule Finish: 12/31/81 
Organization No.: 101 Element No.: 08.1.2.1.1.3 Actual Start: 1/6/81 

Actual Finish: , .  

08.1.2.1.1.3 

INCREMENTAL' I 

BCWS* 

BCWP* 

ACWP* 

CUMULATIVE 

BCWS 

SUB LEVEL 
SLABS 

JAN FEB MAR APR MAY JUN 

loo loo loo loo loo loo 

------ 

50 150 200 

60 165 220 

1 o o 2 0 0 3 0 0 4 0 0 5 0 0 6 0 0  

GROUND PERIPHERAL 
SLABS BUILDING 

SLABS 

BCWP . 5 0 2 0 0 4 0 0  

ACWP 6 0 2 2 5 4 4 5  

Work Package References: 

Number Duration Budget 

AA 3Jan-15Jul 700 
AB 1 Jul-31 Dec loo0 

CURRENT BUDGET 
BEYOND AT COMPLETION - JUL AUG SEP OCT NOV DEC YEAR + 1 ------ 

N/A N/A 1.700 200 200 300 100 100 200 

800 1,Ooo 1.300 1.400 1.500 l,7otl 1.700 

CSCSC Performance Measurement Data Elements 
BCWS - Budgeted Cost for Work Scheduled 
BCWP - Budgeted Cost for Work Performed 
ACWP - Actual Cost of Work Performed 

FIGURE 7 TYPICAL COST ACCOUNT DATA 



A. SAMPLEWBS 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

B. GENERAL COST ACCUMULATION EQUATIONS FOR SAMPLE WBS 

VALUE OF ANY WBS ELEMEN 
AT ANY UPPER LEVEL 

SUM OF THE VALUES OF THE 
NEXT LOWER LEVEL ELEMENTS - - 

VALUE OF ANY WBS ELEMENT 
AT THE LOWEST LEVEL - - 

SUM OF THE VALUES OF THE 
COST ACCOUNT WORK PACKAGES 

C. SPECIFIC COST ACCUMULATION EQUATIONS FOR SAMPLE WBS 

X = A + B + C, WHERE: 

A = A1 + A2 B = B1 + 82 c = c1 + c 2  

A1 = A l . l  + A1.2 B1 = 

A l . l  = Al.1 B2 = BL 

A1.2 = A1.2 
A2 = 2 

ALSO: 

x = + Al.1 + A1.2 + g + + C A +  c1.2 + C S +  c2.2 

c1 = c1.1 + c1.2 

c1.1 = c1.1 
c1.2 = c1.2 

c2 = c2.1 + c2.2 

c2.1 = p&l 
c2.2 = c2.2 

Note: Underline Identifies Cost Account Work Packages 

FIGURE 8 SAMPLE WBS DATA SUMMARIZATION 
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C .  SPECIFIC MANAGEMENT USES 

A WBS c a n  s e r v e  a s  a u s e f u l  t o o l  i n  performing s p e c i f i c  p r o j e c t  s u p p o r t  
and t e s t i n g  a c t i v i t i e s .  C o n f i g u r a t i o n  Management, I n t e g r a t e d  L o g i s t i c s  
Support  and T e s t  and E v a l u a t i o n  are examples o f  such a c t i v i t i e s .  
t h e  WBS t e c h n i q u e  t o  s u p p o r t  t h e s e  a c t i v i t i e s  i s  d e s c r i b e d  b r i e f l y  i n  t h e  
fo l lowing  s e c t i o n s .  

Use o f  

1. 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  o f  managing, c o n t r o l l i n g  and 
r e p o r t i n g  t h e  planned and a c t u a l  d e s i g n  o f  i t e m s  throughout  t h e i r  
i n t e n d e d  l i f e .  F o r  C o n f i g u r a t i o n  Management, t h e  CWBS i s  extended 
s u f f i c i e n t l y  t o  i d e n t i f y  e l emen t s  s e l e c t e d  f o r  t h i s  purpose.  

NOTE: It i s  n o t  n e c e s s a r y  t h a t  t h e  CWBS l e v e l  i d e n t i f i e d  f o r  p r o j e c t  
c o n t r o l  pu rposes  ( e . g . ,  c o n t r a c t  r e p o r t i n g )  b e  t h e  same as  t h a t  used 
f o r  C o n f i g u r a t i o n  Management. 

2. I n t e g r a t e d  L o g i s t i c  Support  

I n t e g r a t e d  L o g i s t i c  Support  i s  a compos i t e  o f  a l l  s u p p o r t  c o n s i d e r -  
a t i o n s  n e c e s s a r y  t o  a s s u r e  t h e  e f f e c t i v e  and economical s u p p o r t  o f  a 
system o r  equipment f o r  i t s  l i f e  c y c l e .  T h i s  t a s k  m a n i f e s t s  i t s e l f  
i n  a WBS by p r o v i s i o n  of  a n  element  o r  a ser ies  of  elements 
a p p l i c a b l e  t o  l o g i s t i c a l  s u p p o r t  a c t i v i t i e s  such a s  Support  and T e s t  
Equipment, S p a r e s  and R e p a i r  P a r t s ,  T r a n s p o r t a t i o n  and Handl ing,  
T e c h n i c a l  Da ta ,  and T r a i n i n g .  E s s e n t i a l  t o  i n c o r p o r a t i n g  I n t e g r a t e d  
L o g i s t i c  Support  i n  a WBS i s  t h e  i n t e g r a t i o n  of  s u p p o r t  p l ann ing  w i t h  
hardware d e s i g n .  T h e  WBS l o g i s t i c  e l emen t s  shou ld  p r o v i d e  t h e  
c a p a b i l i t i e s  t o  s u p p o r t  t h e  prime system and i t s  components. The 
e l emen t s  shou ld  r e f l e c t  s c h e d u l e  c o m p a t i b i l i t y  w i t h  t h e  a c q u i s i t i o n  
o f  t h e  p r o j e c t  p r o d u c t s  and l e a d  t i m e  p l a n n i n g  needs o f  t h e  s i t e  o r  
t es t  f a c i l i t y  a c t i v i t i e s  r e c e i v i n g  t h e s e  i t e m s .  

3 .  Test and E v a l u a t i o n  

A WBS may s p e c i f i c a l l y  p r o v i d e  f o r  t e s t i n g  sys t ems ,  subsys t ems ,  and 
components. ( R e f e r e n c e  t h e  r equ i r emen t  f o r  t h e  c o n t e n t  o f  a DOE 
P r o j e c t  Management P l a n  i n  DOE Order  5700.4.)  
element  c a n  be  used t o  o b t a i n  o r  v a l i d a t e  tes t  performance da t a .  
T h i s  e lement  shou ld  cove r  t h e  d e t a i l e d  p l a n n i n g ,  c o n d u c t ,  s u p p o r t ,  
d a t a  r e d u c t i o n ,  and r e p o r t s  from t h e  t e s t i n g .  S i n c e  t e s t i n g  r e q u i r e s  
t h e  p a r t i c i p a t i o n  o f  o r g a n i z a t i o n a l  e l emen t s  r e s p o n s i b l e  f o r  
accompl i sh ing  development ,  r e l i a b i l i t y ,  and q u a l i f i c a t i o n  t e s t s ,  
a p p r o p r i a t e  s u p p o r t i n g  e l emen t s  shou ld  be  i n c l u d e d .  

A Test  and E v a l u a t i o n  

It i s  t o  b e  n o t e d  t h a t  o n l y  t e s t i n g  r e l a t i n g  t o  more than one  
component shou ld  b e  i n c l u d e d  i n  a WBS Test and E v a l u a t i o n  e l emen t .  
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PREPARATION INSTRUCTIONS - PART I - INDEX 

Tho WBS Index lists the preliminary WBS dements extended to the lowest kve l  required. 
Complete only ~ppl iub la Mocks. specific requirements m y  be added as needed. 

HEADER: 

0 Block 1. Enter project t i t le and name of contractor 

0 Block 2. Enter applicable cont ra  number 

0 Block 3. Enter date of preparation 

WBS INFORMATION 

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

0 Column 5. WBS Elements. Ehter the WBS element t i t le  and an "X" to reflect the level, e.g., Level 1 is  
the contract. Level 2, 3, etc., are successively lower indentures of the contract WBS. Enter an asterisk 
('1 before the t i t le  of each element to be reponed a d  under project control. Enter a parenthetic 
( s k )  following each subcontracted element tit le. 

0 Column 6. Contractor WBS Code. Enter the code devised by the contractor for internal identification 
of the W8S element. 

0 Column 7. Budget and Reporting-Classification (B&R).-. Enter the appropriate W R .  

0 Column 8. Phase Designator. Enter the,a 

. I  

4- 

tor frbm the-table below to identify the 
project phase of the contract: . 

R = Research D = Demonstration I 
Dv - Development 0 = Operation 
C = Construction 

0 Column 9. &. Add co!umns as the WBS element to other pertinent 
documents. For 1 example, columns. may. be added for System Desigii Description Number, 
Configuration Item Number, Statement of Work Number. etc.. and the applicable referenca entered. 
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Form Approved 
O M B  No 38R.0190 US DEPARTMENT OF ENERGY FORM DOE.142B 

crawl 
W O R K  BREAKDOWN STRUCTURE DICTIONARY 

CART It - ELEMENT #FINITION 

I*.’ E ~ M C N T  ‘ODE O8 
TITLE S i t e  Preparat ion 

CONTRACTOR BKVS Inc* 
~ 

INDEX LINE NO. 

~~ ~~ ~~~ ~ 

SVSTEM DCSION DESCRIPTION 
NUNDER 08.1.1 
TITLE S i t e  Preparat ion lb ) 

1 REVISION NO. AND AUTHORIZATION 

FUNDING DOCUMENTS 

. 82-5G 

3 I N/A I 10/01/82 

AWROVED CHANGES 

N/A 

COST CONTENT Engineering Labor 
Construct ion Labor 
Mater ia l  Procurement 
Subcontracted e f f o r t s :  

Overhead 
GLA 
Fee 

TECHNICAL CONTENT 

S i t e  Surveying 
Geological s t u d i e s  
Excavat ion 
Grading 
Access 
Secur i ty  per imeter  

WORK STATEMENT 

Drayage 
Warehousing 
Equ ipmen t r e n t  a 1  

Survey se lec ted  si te and determine s i te - loading  p o t e n t i a l .  
s t r u c t u r e  o r i e n t a t i o n  and layout  foundat ions.  
E s t a b l i s h  right-of-way f o r  access roads  and d e f i n e  s e c u r i t y  per imeter .  
Grade a c c e s s  and eva lua te  dra inage  and s e t t i n g .  
bu i ld ing  sites, erect p i l i n g s ,  pour l i n e r s  and foundat ion s l a b s ,  u t i l i t y  t renches  
and sewage; mark hookups t o  l o c a l  u t i l i t i e s  (water, sewage, e t c . ) .  

Determine optimum 

Excavate main and per iphera l  

PAGE 1 O F ?  

EXAMPLE WORK BREAKDOWN STRUCTURE DICTIONARY 
PART I1 - ELEMENT DEFINITION 
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TMIC I t P O R T  IS IIEOUIREO IN ACCOIIDAWCf WITH 42 U L C  AND 
0 U L C  4Tl FAILURE TO WPOIIT Y A Y  RESULT IN C O W n A C l  
R I I Y I N A W N  OR Cf NAlTlf  L AS CIIOVlOf D #V U W  

PREPARATION INSTRUCTIONS - PART II - ELEMENT DEFINITIONS 

af DOfJCRQODlO FOR reK)WUONL CO*CfIIWlNt 
CowFlDfWTIALIW W #H)IYATlOY 

Part I 1  describes the WBS elements contained in the Index and their relationship to design and funding 
documents. Complete only applicable blocks. specific project requirements may be added as needed. 

0 Block 1. Enter the WBS element code from Column 6 Pan I, element tit le, and contractor. 

0 Block 2. Enter the Index Line Number. 

0 Block 3. In ter  the identifier of the  current revision and reference the authorizing document. 

0 Block 4. Enter date of preparation 

0 Block 5. Enter the identifier and short t i t le of previously approved changes to the WBS element. 

0 Block 6. Enter the System Design Description Number and t i t le  or other appropriate system 
specification identification pertaining to the WBS element. 

0 Block 7. Entei the funding sources and appropriate identifier (e.g., number or tit le, or both) of the  
funding document associated with the WBS element. 

0 Block 8. Cost Content - Describe the  type of organizational entities and/or elements of costs 
charged to the WBS element (e.9.. Construction Labor, Engineering Labor, Electrical Cable, Vendor 
Tooling, Subcontracted Effort, Computer Operation. Travel, hinting, etc.). 

Technical Content - Describe, the technical content (e.g., heat transport system), the 
components included (e.g., instrumentation and controls), their relationships to each other (e.g., 
mperating temperatures and pressures), and how they suppon other WBS elements (e.9.. reactor core). 

Work Statement - Describe the functional activity or service necessary to make the poduct or to 
accomplish the work objectives of the WBS element 4e.g.. planning, designing, fabricating, 
constructing, integrating, testing, etc.). 
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ATTACHMENT D 

DEVELOPMENT OF A P R O J E C T  SUMMARY WBS 
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1. 

2. 
I 

3 .  

I N  TROD UCT ION 

o l lowing  s e c t i o n s  b r i e f l y  d e s c r i b e  t h e  b a s i s ,  f o r  development o'f a 
c t  Summary WBS f o r  a F u e l  Gas P l a n t  P r o j e c t .  Th i s  P r o j e c t  Summary 

WBS,evolved from a n  a n a l y s i s  o f  t h e  p r o j e c t  o b j e c t i v e s ,  t h e  p l a n t  p r o d u c t  
d e s c r i p t i o n  ( i n c l u d i n g  d a t a  and s e r v i c e s ) ,  t h e  procurement p l a n ,  and t h e  
p r o c e s s  f low c h a r t .  

PROJECT OBJECTIVES 

The  p r o j e c t  c o n s i s t s  o f  * t h e  d e s i g n ,  c o n s t r u c t i o n ,  t e s t i n g ,  o p e r a t i o n , ' a n d  
e v a l u a t i o n  o f  a p l a n t  based on a p rocess  which w i l l  c o n v e r t  h i g h - s u l f u r  
cak ing  c o a l  t o  medium-Btu f u e l  g a s  and- do  so  i n  a n  e n v i r o n m e n t a l l y  
a c c e p t a b l e  manner. ' S p e c i f i c  o b j e c t i v e s  are  t o :  

a. V e r i f y  t e c h n i c a l ,  economic, and env i ronmen ta l  v i a b i l i t y  o f  large- '  
s c a l e  energy systems i n  o p e r a t i o n a l  c , i rcumstances through d e s i g n ,  
c o n s t r u c t  i o n ,  t e s t i n g  , and e v a l u a t i o n ;  

P rov ide  demons t r a t ed  t echno logy  f o r  d i s s e m i n a t i o n  throughout  t h e  
i n d u s t r y ;  and 

M o t i v a t e  p r i v a t e  i n d u s t r y  t o  c o n s t r u c t  c o a l  g a s i f i c a t i o n  p l a n t s  on 
t h e i r  own i n i t i a t i v e  u s i n g  p r i v a t e  funds.  

I 

I 

b. 
I 

t 

c.  

The p r o j e c t  c o n s i s t s  o f  - t h r e e  phases:  

Phase I 
Phase  11 Detai l  Design,  Procurement ,  and C o n s t r u c t i o n  
Phase I11 P l a n t  O p e r a t i o n  

P r o j e c t  Development a n d '  Conceptual  Design 

THE PLANT 

T h e  p l a n t  its d e s i g n e d  t o  produce approx ima te ly ,  50 b i l l i o n  Btu p e r  d a y ,  
roughly e q u i v a l e n t  t o  10,000 b a r r e l s  of  o i l ,  from 3160 t o n s ' o f  c o a l .  The 
i n d u s t r i a l  f u e l  g a s  h a s  a h e a t i n g  v a l u e  o f  300+/-30 Btu /S tanda rd  Cubic 
Foot (SCF). 
t h i s  p roduc t  g a s  i s  s e n t  o u t  t o  cus tomers  by a s e p a r a t e  p i p e l i n e .  The 
remaining 5 b i l l i o n  Btu p e r  day i s , u p g r a d e d  t o  p i p e l i n e - q u a l i t y  g a s  (950 
Btu/SCF) and d e p o s i t e d  i n  t h e  prime c o n t r a c t o r ' s  n a t u r a l  g a s  d i s t r i b u t i o n  
sys t em t o  g e n e r a t e  c r e d i t .  T h e  c r e d i t  can b e  withdrawn and used  t o  
s a t i s f y  t h e  prime c o n t r a c t o r ' s  customer demand d u r i n g  normal p l a n t  
shutdown . 

About 154 m i l l i o n  SCF p e r  day o r  45 b i l l i o n  Btu p e r  day  o f  

T h e  p l a n t  accompl i shes  f o u r  i m p o r t a n t  f u n c t i o n s  i n  a s i n g l e - s t a g e ,  
f l u i d i z e d - b e d  g a s i f i e r  ( s e e  page D-4). ,The p l a n t  decakes  c o a l ,  
d e v o l a t i l i z e s  c o a l ,  g a s i f i e s  c o a l ,  and s e p a r a t e s  a s h  as  agg lomera te s  from 
c h a r .  Within t h e  g a s i f i e r ,  c o a l  r e a c t s  w i t h  steam and oxygen producing a 
g a s  m i x t u r e  o f  hydrogen, ca rbon  monoxide, ca rbon  d i o x i d e ,  and methane. 
S imul t aneous ly  w i t h  c o a l  g a s i f i c a t i o n ,  t h e  a sh  i s  agglomerated i n t o  
s p h e r k c a l  p a r t i c l e s . .  T h e  a s h  agg lomera te s  are  s e l e c t i v e l y  s e p a r a t e d  and 
d i s c h a r g e d  from the bed i n t o  w a t e r - f i l l e d  a s h  hoppers  where they  a re  

' ' 
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withdrawn as a s l u r r y .  
f l u i d i z e d  bed a c h i e v e s  t h e  same low level o f  ca 
d i s c h a r g e  a s h  t h a t  i s  g e  y a s s o c i a t e d  w i t h  
g a s i f i e r s .  The raw g a s  aned and p u r i f i e d  s i n g  commerc ia l ly  
a v a i l a b l e  technology.  

By u s i n g  t h e  t e c h n i q u e s  of a s h  agg lomera t ion ,  t h e  
I .  

on l o s s e s  i n  t h e  
h e  a sh - s l agg ing  t y p e  o f  

PROCUREMENT PLAN 

A c o s t - s h a r i n g  a r rangement  h a s  been s t r u c t u r e d  which c a l l s :  f o r  t h e  
Government t o  fund t h e  e n t i r e  c o s t  o f  Phase  I, w i t h  t h e  c o s t s  o f  Phases  
I1 and I11 t o  b e  a p p o r t i o n e d  between DOE and t h e  pr ime c o n t r a c t o r .  

The scope  o f  work i s  r e p r e s e n t e d  by t h e  P r o j e c t  Summary' Work Breakdown 
S t r u c t u r e  ( s e e  page  D5). 
equipment ,  f a c i l i t i e s ,  and m a t e r i a l  f o r  performance o f  t h e  work under  
Phase  11- - F i n a l  Design, . .Procurement ,  and C o n s t r u c t i o n ,  and Phase  I11 - 
P l a n t  Opera t ion ,  i n  accordance  wi th  t h e  Con t rac t  S ta tement  of Work. 

i 

I 

The c o n t r a c t o r  ;ill p r o v i d e  t h e  p e r s o n n e l ,  

. .  . . . . . .  :;. . . . .  i .  

::'. , . . . .  . . .  3.. C .  ., , .  . .  
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2.  Contract Clause 

E -1 



SOL I C  ITAT I O N  CLAUSE 

I n  t h e  p r e p a r a t i o n  of  a r e sponse  t o  t h i s  s o l i c i t a t i o n :  

( a )  T h e  o f f e r o r  s h a l l  ex t end  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) con ta ined  i n  t h e  s o l i c i t a t i o n  as low as 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  ach ieve  t h e  end 
o b j e c t i v e ( s )  o f  t h e  c o n t r a c t  scope  of  work. 
d e s c r i b e d  i n  t h e  DOE/CR-0016 Cost  and Schedule  C o n t r o l  Systems Cr i t e r i a  
(CSCSC) f o r  C o n t r a c t  Performance Measurement, Work Breakdown S t r u c t u r e  * 

Guide. 
CWBS i n  a manner t h a t  w i l l  a s s u r e  c o m p a t i 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 
management systems.  

The p r e p a r a t i o n  o f  a CWBS i s  

The  o f f e r o r  s h a l l  deve lop  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  

( b )  T h e  o f f e r o r  s h a l l  submit  t h e  CWBS i n  t h e  format  of a WBS D i c t i o n a r y ,  a s  
s p e c i f i e d  i n  t h e  DOE Uniform Con t rac t  Repor t ing  System G u i d e l i n e s ,  Vol. 1, 
DOE/CR-0001/2, and d e s c r i b e d  i n  t h e  Work Breakdown S t r u c t u r e  Guide. 
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 nc luded  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 .  
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  as r eques t ed  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  o f  t h e  CWBS submi t t ed .  

T h e  o f f e r o r  

( c )  The CWBS proposed by t h e  o f f e r o r  w i l l  b e  eva lua ted  p r i o r  t o  c o n t r a c t  
award. Upon approva l  o f  t h e  CWBS, t h e  WBS D i c t i o n a r y  w i l l  b e  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 e lements .  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 lements  w i l l  r e q u i r e  p r i o r  w r i t t e n  
approva l  o f  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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CONTRACT CLAUSE 

In 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  Con t rac 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 .  T h e  approved CWBS, i n  t h e  WBS 
D i c t i o n a r y  fo rma t ,  a s  r e q u i r e d  by DOE/CR-0016, Cost and Schedule  Cont ro l  
System Cri ter ia  (CSCSC) f o r  Con t rac t  Performance Measurement, 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  Con t rac to r  
i n  t h e  performance o f  t h e  c o n t r a c t  work. 

If 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 lemen 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 hey  s h a l l  be submi t ted  t o  t h e  Con t rac t ing  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  suppor t ing  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  approval  o r  d i s a p p r o v a l  o f  
such changes.  

The s p e c i f i e d  lower l e v e l  CWBS elements t h a t  do n o t  r e q u i r e  p r i o r  
approva l  f o r  r e v i s i o n  may be  changed by t h e  Con t rac to r .  
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  Con t rac t ing  O f f i c e r .  

T h e  r e p o r t i n g  format  by CWBS e lements  w i l l  b e  as 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 .  

D e v i a t i o n s  from t h e  approved CWBS d i scove red  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  as 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 .  

i 

A f t e r  such 

. . .  

. .  . .  
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3. REPORTING REQUIREMENTS: 

., 
\ 

, ' U.S. DEPARTMENT OF ENERGY 

FORM APPROVED 
(Revised 10180) (See Instructions on Reverse) OMB NO 38R-0190 

REPORTING REQUIREMENTS CHECKLIST 
FORM DOE 537 

, 
1. IDENTIFICATION: I 2. OBLIGATION INSTRUMENT 

i _ _ _ _ _  - . _  - _ _ _ _  - 

A. PROJECT MANAGEMENT: * I  - 

6. PREPARED BY (Signature and date): 

1. 0 Management Plan 

2. 0 Milestone Schedule Et Status Report 

3. 0 Cost Plan 

4. 0 Manpower Plan 

5. Contract Management Summary Repoi 

6. 0 Project Status Report 

7. 0 Cost Management Report 

8. Manpower Management Report 

9. 0 Conference Record 
' lo'. 0 Hot Line Report 

7. REVIEWED BY (Signature and date): 
p -  

FREQUENCY CODES: A-As Required 

C- Contract Change 
F-Final (End of Contract) 

Freauency B. TECHNICAL INFORMATION REPORTING: 
1. 0 Notice of Energy RDBD Project 

2. 0 Technical Progress Report 

3. 0 Topical Report , 
4. 0 Final Technical Report 

CRITERIA REPORTING: 
1. 0 Management Control System Description 

2. 0 WBS Dictionary 

C. COSTlSCHEDULE CONTROL SYSTEM ' 

A. 0 Index 

B. 0 Element Definition- 

3. 0 Cost Performance Reports 

A. 0 Format 1 - WBS 

B. 0 Format 2 - Functional 

C. 0 Format 3 - Baseline 

Q-Quarterly 
S - Semi-annually 
X- Mandatory for Delivery with Proposal Bid 

Frequency 

Y-Yearly or Upon Contract Renewal M-Monthly 
0-One Time (After Contract Award) 

4. SPECIAL INSTRUCTIONS: 

', 

5. ATTACHED HEREWITH: 



. - -. . . - - . . - ~~ 

REPORTING REQUIREMENTS CHECKLIST 

PURPOSE 

A checklist t o  identify and communicate additional 
reporting requirements which are not otherwise set 
for th in the General Purpose clauses of DOE contracts 
and agreements It wi l l  be included as part of the con 
tract or agreement This fo rm wi l l  be completed for 
each proposed contract or agreement and can be 
modified as required in Special Instructions to  adapt 
it to  a specific situation 

INSTRUCTIONS 

Item 1 - Enter the t i t le as indicated in the Procure- 
ment Request, Interagency Agreement, or initiating 
memorandum. 

I tem 2 - Enter the identification number of the Pro. 
curement Request or Interagency Agreement, the 
date of the memorandum, and contract number 
after award. 

Item 3 - Check spaces t o  indicate plans and reports 
required. For each reporting requirement checked, 
indicate frequency of delivery in m lumn provided 
using one of the frequency codes shown. 

3.A.1 Management Plan - The mntractor's plan to  
manage the effort desuibed in the statement o f  
work or similar document. It w i l l  contain man. 
agement methodologies, control systems. and 
procedures he wi l l  use. Includes milestones and 
other planning schedules, organizational identi- 
fication and descriptions, and special and criti. 
cal plans. such as test plans, plans for handling 
of Government owned property. Work break. 
down structures, key personnel identification, 
and methods for monitoring progress toward 
objectives may be required. 

3.A.2 Milestone Schedule and Srarus Report - The 
mntractor's milestone schedule for all work 
breakdown structure items, line items, or de- 
liverabler specified in the contract. Updated 
periodically (usually monthly) w i th  status. 
progress toward completion, and percent mm- 
pletion of each line i tem and of the total con- 
tract. 

3.A.3Cost Plan - A baseline plan for incurring costs 
on a contract or  agreement t o  measure progress 
in terms of mst; update and forecast contract 
fund requirements; plan funding changes. and 
develop fund requirements and budget esti. 
mates. 

3.A.4Manpower Plan - A baseline plan to  allocate 
manpower to  each reporting category identified 
in the contract or agreement. 

3.A.BContract Management Summary Report - A 
single-page gaphic presentation of integrated 
mst, mapr  milestones. and manpower for rapid 
visual analysis and trend forecasting. 

3.A.GProject Status Report - A periodic report t o  
mmmunicate to  DOE management an assess- 
ment of contract status. to explain variances 
and problems. and to  discuss any other areas of 
concern or achievements. 

3.A.7 Cast Management Report - A periodic report 
of the status of msts mmpared t o  the Cost 
Plan. Data i s  used to: report actual and .pro. 
iected acuued costs; evduate' performance 
against plan; identify actual.and potential prob- 
lem areas; mrntruq cost experience for p r o j q s  
and budgeting efforts:and. to.verify the reason- 
ableness of contractors' invoices. 

3.A.BManpower Manakment Report - A periodic 
report of  the status of actual. and. projected 
manpower expenditure' against the Manpower 
Plan. Data i s  .used t o  evaluate' performance 
against planridentify actual and potential prob- 
lem areas; and to constr.uct manpower experi- 
ence for projections and planning efforts. 

3.A.9Confermce Record - Documentation of the 
contractor's understanding of significant deci. 
sions, direction or redirection or required ac- 
tions resulting f rom any meeting wi th DOE 
representatives. 

3.A.10 Hot Line Report - A hardcopy report by  
the fastest means available, (TWX, etcl docu- 
menting a i t i ca l  problems, emergency situa. 
tions. and important technical breakthroughs. 

3.8 1 Notice of Energy R&D Project -- A formatted, 
two.page report t o  provide information on  un- 
classified DOE R&D projects for dissemina. 
t ion to the scientific. technical, and industrial 
communities and to the public. Also provides 
information to  the Smithronian Scientific In- 
for mat ion Exchange. 

3.6.2 Technical Progress Report - A formal, struc. 
tured technical report. submitted periodically 
t o  communicate project results for dissemina- 
t ion to  Goveinment agencies. the scientific, 
technical and industrial communities and the 
pu bl  i t .  

3.8.3 Topical Report - A special technical report 
prepared when a project has reached a point at 
which a major milestone or a significant phase 
has been completed, when unexpeaed results 
have been achieved, when it IS logical t o  sum- 
marize results achieved, or when a new scienti- 
fic or  technological finding is deemed to  war- 
rant prompt publication. 

3.8.4 Final Technical R e m  - Technical Progress 

3.c 

1) 

2) 

3) 

Report reporting tinil resultsof DOE s u m h e d  
RD&D and scientific projects. 

cscsc 
System Description - Con- 
tractor's description of the management control 
system t o  be used in performing contract work. 

WBS Dictionary - Lists and defines work 
breakdown structure. For more detailed instruc. 
tions see CSCSC Manud. 

Cost Performance Report (PMS Application) 

Format 1 - Reports current period and cumu- 
lative budget,actual mas and earned value data 
by work breakdown structure element%. Identi- 
fies cost and schedule variances and provides 
contractor's estimate to  complete comparisons 
to budgets. 

Format 2 - Reports current period and cumu- 
lative budget, actual costs, and earned value 
data by  contractor functional elements. 

Format 3 - Rovides periodic updating t o  the 
established performance measurement baseline. 
Incorporates authorized contract changes and 
internal replanning into the performance 
measu rement basel ine. 

Frequency Codes - Each code must have an identi 
fled time period (I e ,  As Required - 5 days after 
event occurrence) These tlme periods are suggested 
in the solicitation and negotiated at contract award 

I tem 4 - ldenttfv any special reporting requirements 
not indicated in Item 3 and/or qualifiers to lhose 
selected (Use additional sheets as necessary ) 

/?em 5 - Check appropriate blocks 
Report Distribution L i s t  - A comprehensive 
informative listing of reports by frequency of 
submission, addresses and number of  copies for 
each addressee 
Reponing Categories (leuel of detail) - An 
identification by  WBS level of task elements for 
which reporting wi l l  be required by  DOE 

Item 6- Signature of perron or perrons preparing the 
checklist andtthe date prepared Preparation is by  per 
son or perrons responsible for preparation of Procure 
ment Request or Statement of Work 

llem 7 - Signature of  the perron reviewing the check 
list and date reviewed 

ir US. GOVERNMENT PRINTING OFFICE: 1981-361.060:2087 F-3 
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