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Foreword  

The . C o n t r a c t o r  R e p o r t i n g / D a t a  A n a l y s i s  Guide  h a s  b e e n  p r e p a r e d  t o  a i d  b o t h  DOE 
a n d  i n d u s t r y  p e r s o n n e l  i n  t h e  e f f e c t i v e  u s e  o f  c o n t r a c t  p e r f o r m a n c e  
m e a s u r e m e n t  d a t a .  It p r o v i d e s  s u g g e s t e d  t e c h n i q u e s  f o r  a n a l y z i n g  c o n t r a c t o r  
c o s t  a n d  s c h e d u l e  d a t a  which  s h o u l d  g i v e  i n s i g h t  i n t o  t h e  c u r r e n t  c o n t r a c t  
p e r f o r m a n c e  ' s t a t u s  a n d  h e l p  f o r e c a s t  f u t u r e  , c o n t r a c t  p e r f o r m a n c e .  The 
t e c h n i q u e s  c o n t a i n e d  h e r e i n  s h o u l d  b e  ' m o d i f i e d  a n d  t a i l o r e d  t o  f i t  p a r t i c u l a r  
p r o j e c t  a n d  s p e c i a l  n e e d s .  T h i s  G u i d e  is n o t  a l l  i n c l u s i v e  - o t h e r  t e c h n i q u e s  
known t o  u s e r s  of t h i s  G u i d e  s h o u l d  b e  s u b m i t t e d  f o r  i n c l u s i o n  i n  f u t u r e  
r e v i s i o n s  ( s e e  A t t a c h m e n t  2) .  

Users o f  t h i s  g u i d e  s h o u l d  b e  t h o r o u g h l y  f a m i l i a r  w i t h  DOE p o l i c y  f o r  a p p l y i n g  
a n d  u s i n g  t h e  C o s t  a n d .  S c h e d u l e  C o n t r o l  S y s t e m s  C r i t e r i a  (CSCSC) c o n t a i n e d  i n  
DOE O r d e r  2250.1. ~ u i d a n c e  f o r  i m p l e m e n t i n g  t h e  CSCSC is p r o v i d e d  i n  t h e  
I m p l e m e n t a t i o n  G u i d e ,  DOE/CR-0015. 

Con t ro l l e r  
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CHAPTER I - INTRODUCTION 

A.  PURPOSE 

The DOE Cost and Schedule Control -Systems Cr i t e r i a  (CSCSC) require t ha t  a  
contractor ' s  management control  systems include methods and procedures 
designed t o  ensure t ha t  they w i l l  accomplish, i n  addit ion t o  o ther  require- 
ments, a  summarization of data elements t o  the level  of report ing t o  DOE 
speci f ied  i n  the contract  under separate  clause.  Reports provided t o  DOE m u s t  
r e l a t e  contract  co s t ,  schedule and technical  accomplishment t o  a  baseline 
plan, w i t h i n  the framework of both the contract  Work Breakdown Structure  (WBS) 
and the contractor ' s  organizational  s t ruc tu re .  T h i s  Guide describes the 
repor ts  avai lable  from contractors ,  w i t h  emphasis on the Cost Performance 
Report ( C P R ) ,  and provides a  framework fo r  using the reported data a s  a  basis  
fo r  decision making. T h i s  Guide. was developed t o  a s s i s t  DOE Project  Managers 
i n  assess ing contractor performance through proper use of the CPR and 
supporting reports .  

B. SCOPE 

\ 

Cost and schedule information is an in tegra l  part of the CSCSC. T h i s  
information is used t o  track contract  progress, t o  highlight  areas (e.g.,  
technical  problems) t ha t  merit c lose r  investigation and management a t t en t i on ,  
and t o  a id  i n  complying w i t h  the DOE Project Manager's report ing 
requirements. The def in i t ions  and terminology used i n  t h i s  Guide r e f l e c t  
CSCSC validated or accepted management control  systems and the associated data 
elements. These data elements, t h e i r  acronyms, and t h e i r  repor t  sources a r e  
depicted i n  Figure 1. The repor t  forms, the ins t ruct ions  f o r  t h e i r  
accomplishment, and the sampl3 clause fo r  placing them on con t rac t ,  a r e  
contained i n  the DOE. Uniform Contractor Reporting System (UCRS) Guidelines, 
Volume I (DOE/CR-0001/2). I n  accordance w i t h  the UCRS Guidelines, the  Project  
Manager prepares a  Reporting Requirements Checklist (Form DOE 537) ,documenting 
the report ing requirements of the project  o f f i c e  and other concerned DOE ' ' 

a c t i v i t i e s .  Only minimum e s sen t i a l  reports  required for  e f fec t ive  project  and 
contract  management should be se lec ted .  I n  accordance w i t h  DOE Order 5700.4, 
Project Management System Handbook, the Project Manager w i l l  use these repor ts  
t o  the maximum degree i n  meeting requirements fo r  report ing t o  higher 
echelons, in tegra t ing cos t ,  schedule, and technical  performance data along 
w i t h  an assessment of the t o t a l  project .  

C. C R I T E R I A  APPROACH 

DOE defines its requirements fo r  contractor management control  systems i n  
terms of Cr i t e r i a  ra the r  than a  spec i f i c  o r  r i g id  framework (e.g.,  PERT Cost, 
Line of Balance, e t c . ) .  The policy fo r  applying and using the DOE Cr i t e r i a  a r e  
contained i n  DOE Order 2250.1, "Department of Energy (DOE) Cost and Schedule 
Control Systems Cr i t e r i a  f o r .  Contract Performance Measurement". Guidance fo r  
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implementation o f  t h i s  ' policy and a  d e t a i l e d  d i s cus s ion  of t h e  C r i t e r i a ,  
o rgan iza t iona l  r e l a t i o n s h i p s ,  procedures and d e f i n i t i o n s  a r e  provided i n .  
DOE/CR-0015, "Cost . and Schedule Control Sys tems C r i t e r i a  f o r  Contract  
Performance Measurement - ~ m ~ l e m e n t a t i o n  Guidet1. under' t h e  C r i t e r i a  approach, 
cont rac tors . '  management c o n t r o l  systems a r e  recognized t o  vary because of  
d i f f e r e n c e s  i n  . product l i n e s ,  o r g a n i z a t i o n a l  s t r u c t u r e s  , management 
ph i losophies ,  and involved key personnel .  Although t h e  systems do vary,  t h e  
information fu rn i shed  t o  DOE is obta ined  from t h e  same da ta  base a s  t h a t  used 
by t h e  c o n t r a c t o r ' s  managers on a l l  l e v e l s .  The a p p l i c a t i o n  of t h e  CSCSC 
e s t a b l i s h e s  t h i s  common sou rce  f o r  da t a .  In  a d d i t i o n ,  a  confidence l e v e l  i n  
t h e  r epo r t ed  da t a  is e s t a b l i s h e d  because t h e  da ta  a r e  generated '  by management 
c o n t r o l  systems , t h a t  a s s u r e  : 

o :  Work is I d e n t i f i e d  and Organized. Management, c o n t r o l  p o i n t s ,  i . e . ,  
c o s t  accounts ,  a r e  e s t a b l i s h e d  such t h a t  work is i d e n t i f i e d  t o  t h e  
lowest l e v e l  WBS element a t  which ' o rgan iza t iona l  r e s p o n s i b i l i t y  is 
ass igned  t o  a  f u n c t i o n a l  manager. 

o  Base l ines  a r e  Es tab l i shed .  A l l  au thor ized  work 'is scheduled and 
budgets a r e  ass igned  t:, i d e n t i f i a b l e  and manageable u n i t s  of work. 
The time-phased summation of budgets (BCWS) e s t a b l i s h e s  t h e  
performance measurement base l ine .  

o  Current  S t a t u s  is Measured. Work accomplished is compared t o  t h e  
c o s t  o f  t h e  completed work and t o  t h e  o r i g i n a l  plan.  f o r  its 
completion. In C r i t e r i a  terms,  t h i s  is t h e  BCWP compared t o  t h e  ACWP 
(Cbst' Varianc'e); t h e  BCWP compared t o  t h e  BCWS (schedule  Var iance) ,  
and t h e  BAC compared t o  t h e  EAC ( A t  Completion Variance) .  

o  Trends a r e  ' I d e n t i f i e d .  H i s t o r i c a l  da ta  a r e  used t o  i d e n t i f y  t r e n d s  
t o  determine w h e t h e r  t h e  da t a  e . ,  var iances  ) a r e  i n c r e a s i n g ,  
decreas ing ,  o r  remaining s t a b l e .  

o  Forecas t ing  is Performed. Current  t r ends  a r e  eva lua ted  a s  a  b a s i s  
f o r  f o r e c a s t i n g  f u t u r e  pos i t i ons .  

o  Management Action is Taken. Based on t h e  va r i ances ,  t r e n d s  and 
f o r e c a s t s  , t h e  c o n t r a c t o r  is r equ i r ed  t o  eva lua t e  t h e  s i t u a t i o n ,  
a s s i g n  r e s p o n s i b i l i t i e s  f o r  c o r r e c t i v e  a c t i o n s ,  and monitor t h e  
r e s u l t s .  
, . 

Since  t h e  C r i t e r i a  approach f a c i l i t a t e s  communicak.ion w i t h  c o n t r a c t o r  
management, CPR a n a l y s i s  can a s s i s t  i n  promoting b e t t e r  working r e l a t i o n s h i p s ,  
a s  well a s  improved c o n t r a c t  performance. T h e  app rop r i a t e  use of t h i s  Guide 
w i l l  supply a  common framework f o r  communicating t r e n d s ,  changes,  and f a c t s ,  
a s  well a s  a n a l y t i c a l  r e s u l t s .  



D. OVERVIEW OF GUIDE CONTENTS 

'The Guide is s t r u c t u r e d  t o  f o l l o w  a  l o g i c a l  sequence  from t h e  
i d e n t i f i c a t i o n  o f  t h e  c o n t r a c t o r  r e p o r t i n g  requ i rements  t o  t h e  u s e  of t h e  
d a t a .  To a s s i s t  t h e  u s e r  o f  t h i s  Guide,  a n  overview o f  t h e  c o n t e n t s  a r e  
p r e s e n t e d  below. 

Chapter  Guide- ~ o n ' t e n t s  Overview 

I ,  I n t r o d u c t i o n  O u t l i n e s  t h e  DOE CSCSC approach t o  c o n t r a c t  
performance measurement, and i d e n t i f i e s  t h e  
fundamenta 1 d a t a  e lements  g e n e r a t e d  by 
va 1 i d a  t e d  o r  a c c e p t e d  c o n t r a c t o r  I s  
management c o n t r o l  sys tems .  

11. C o n t r a c t o r  R e p o r t i n g  D e s c r i b e s  t h e  t h r e e  f o r m a t s  of  t h e  CPR and 
a s s o c i a t e d  f o r m a t s  f o r  t h e  ea rned  v a l u e  
b a s e l i n e  p l a n s ,  s t a t u s  r e p o r t s ,  and 
e x c e p t i o n  r e p o r t s .  R e l a t e s  t h e  s a l i e n t  
f e a t u r e s  o f  t h e s e  r e p o r t s  t o  t h e  CPR. 

111. P r e p a r i n g  f o r  Ana lys i s  P rov ides  guidance wi th  r e s p e c t  t o  v a r i a n c e s ,  
t h r e s h o l d s ,  and d a t a  v a l i d a t i o n  a c t i v i t i e s ,  
a s  w e l l  a s  s u g g e s t i o n s  f o r  l i n k i n g  n a r r a t i v e  
r e p o r t i n g  t o  q u a n t i t a t i v e  i n f o r m a t i o n .  

I V .  Performing t h e  Ana lys i s  Covers bo th  c u r r e n t  s t a t u s  d e t e r m i n a t i o n  and 
t r e n d  a n a l y s i s .  Examples o f  s p e c l f  i c  
c a l c u l a t i o n s  and t e c h n i q u e s ,  u s i n g .  twe lve  
monthly CPRs a s  t h e  d a t a  b a s e ,  i l l u s t r a t e  
b a s i c  v a r i a n c e  a n a l y s e s ,  u s e  of performance 
i n d i c e s ,  i n c l u d i n g  examples o f  smoothing and 
r e g r e s s i o n  t e c h n i q u e s ,  and ' c o r r e c t e d  t r e n d  
d a t a  combined w i t h  a  n a r r a t i v e  
i n t e r p r e t a t i o n .  

V. F o r e c a s t i n g  F u t u r e  
Performance 

Prov ides  d e t a i l e d  examples and t e c h n i q u e s  
f o r  f o r e c a s t i n g  which a r e  r e l a t e d  t o  t h e  
sample  CPR d a t a  base  ; p r e s e n t s  f o r e c a s t i n g  
under  two main c a t e g o r i e s ,  p o i n t  p r o j e c t i o n ,  
and t r e n d  e x t r a p o l a t i o n  ; emphasizes  
e s t a b l i s h i n g  and v a l i d a t i n g  both  E s t i m a t e s  
A t  Completion (EACts) and Budgets A t  
Completion (BACts ) ; d i s c u s s e s  management 
r e s e r v e  budget usage ,  s c h e d u l e  performance,  
and c o s t  performance. 



CHAPTER 11. CONTRACTOR REPORTING 

A.  GENERAL 

The DOE P r o j e c t  Manager s h o u l d  r e q u i r e  f rom a  c o n t r a c t o r  t h e  mintmum 
r e p o r t i n g  e s s e n t i a l  f o r  e f f e c t i v e  p r o j e c t  and  c o n t r a c t  management. After 
d e t e r m i n i n g  which  r e p o r t s  a r e  r e q u i r e d  and when and t o  whom t h e y  a r e  t o  be 
s u b m i t t e d ,  t h e  R e p o r t i n g  Requi rements  C h e c k l i s t  s h o u l d  be comple t ed  by t h e  DOE 
P r o j e c t  Manager. T h i s  C h e c k l i s t  w i l l  be i n c l u d e d  i n  t h e  procurement  
s o l i c i t a t i o n  package and w i l l  be  made par,t o f  t h e  c o n t r a c t  s o  t h a t  s p e c i f i c  
r e p o r t i n g  r e q u i r e m e n t s  w i l l  b e  known t o  t h e  c o n t r a c t o r .  The C h e c k l i s t  must  be  
s p e c i f i c  i n  e a c h  o f  t h e  f o l l o w i n g  a r e a s :  r e p o r t s  s e l e c t e d ,  r e p o r t  c o n t e n t  
( r e p o r t i n g  c a t e g o r i e s  and  l e v e l  o f  d e t a i l ) ,  f r e q u e n c y  o f  r e p o r t i n g ,  d e l i v e r y  
s c h e d u l e ,  d i s t r i b u t i o n  l ist ,  and s p e c i a l  i n s t r u c t i o n s  (e .g . ,  t a i l o r i n g  o f  a  
form,  d a t e s  f o r  s u b m i s s i o n ,  o r  u n i q u e  r e p o r t i n g  r e q u i r e m e n t s ) .  

To a s s u r e  v a l i d  c o n t r a c t o r  r e p o r t i n g ,  t h e  d a t a  b a s e  t h a t  s u p p o r t s  t h e  
d e t a i l  d a t a  r e q u i r e m e n t s  o f  day-to-day c o n t r a c t o r  management must b e  u s e d  f o r  
r e p o r t i n g  summary l e v e l  d a t a  t o  DOE. Thus,  t h e  d a t a  r e p o r t e d  must c o n s i s t  of  
t r a c e a b l e  a c c u m u l a t i o n s  which a c c o u n t  f o r  work per formed.  and  r e s o u r c e s  
expended a t  l ower  l e v e l s .  The d e t a i l  d a t a  a v a i l a b l e  a t  t h e  c o n t r a c t o r s  may b e  
r e q u e s t e d  f o r  t r a c i n g  a  problem t o  its s o u r c e .  A t  DOE, t h e  d a t a  a r e  r e q u i r e d  
f o r  c o n t r a c t  management, f o r  p r o j e c t  management, and f o r  r e p o r t i n g  t o  u p p e r  
DOE management. 

B. REPORTS 

1. R e p o r t  S e l e c t i o n .  The r e p o r t s  t h a t  may be o b t a i n e d  f rom c o n t r a c t o r s  
may ' be c a t e g o r i z e d  i n t o  b a s e l i n e  p l a n s ,  s t a t u s  , r e p o r t s ,  and  e x c e p t i o n  
r e p o r t s .  F i g u r e  2 s u g g e s t s  t h e  r e p o r t s  t o  accompany t h e  CSCSC r e l a t e d  Cos t  
Performance Repor t  (CPR). The c o s t ,  s c h e d u l e ,  and  manpower d a t a  r e p o r t e d  i n  
t h e  b a s e l i n e  p l a n s  and  s t a t u s  r e p o r t s  s h o u l d  be  c o n s i s t e n t  and r e c o n c i l a b l e  
w i t h  t h o s e  r e p o r t e d  i n  t h e  CPR. Fo l lowing  t h e  d i s c u s s i o n  .of t h e  CPR, t h e  
s u p p o r t i n g  r e p o r t s ,  t h e i r  c o n t e n t s ,  and  t h e i r  r e l a t i o n s h i p s  a r e  d e s c r i b e d  
below t o  p r o v i d e  a n  ove rv iew o f  t h e  d a t a  a v a i l a b l e .  

2. The Cos t  Per formance  R e p o r t  (CPR). The CPR d e p i c t s  t h e  o u t p u t  o f  
c o n t r a c t o r s '  management c o n t r o l  s y s t e m s .  It is emphas ized  and  is d i s c u s s e d  i n  
g r e a t e r  d e t a i l  h e r e  and  i n  s u b s e q u e n t  c h a p t e r s  b e c a u s e  its e a r n e d  v a l u e  and  
its v a r i a n c e  d a t a  p r o v i d e  t h e  b a s i s  f o r  c o n t r a c t  c o s t  and  s c h e d u l e  pe r fo rmance  
measurement and  c o n t r o l .  The CPR is r e q u i r e d  on  a l l  c o n t r a c t s  which r e q u i r e  
compl i ance  w i t h  t h e  DOE CSCSC. It c o n s i s t s  o f  t h r e e  f o r m a t s ,  c o n t a i n i n g  
i n t e g r a t e d  c o s t  and  s c h e d u l e  d a t a  f o r  measur ing  c o n t r a c t o r ' s  c o s t  and  s c h e d u l e  
per formance .  It is bo th  a  b a s e l i n e  and s t a t u s  r e p o r t  and  is s p e c i f i c a l l y  
d e s i g n e d  t o  be used  w i t h  i m p l e m e n t a t i o n  o f  t h e  C r i t e r i a  a p p r o a c h  and r e p o r t i n g  
o f  e a r n e d  v a l u e  (Budgeted  Cos t  f o r  Work Performed,  BCWP). The un ique  f e a t u r e  
of t h e  CPR is t h a t  it compares t h e  BCWP w i t h  t h e  Budgeted Cos t  f o r  Work Sched- 
u l e d  (BCWS) and w i t h  t h e  A c t u a l  Cos t  o f  Work Performed (ACWP) t o  p r o v i d e  
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S c h e d u l e  a n d  C o s t  V a r i a n c e s  a n d  t h e  B u d g e t  a t  C o m p l e t i o n  (BAC) w i t h  t h e  
E s t i m a t e  a t  C o m p l e t i o n  (EAC) t o  p r o v i d e  a n  A t  C o m p l e t i o n  V a r i a n c e  (ACV), a l l  
e x p r e s s e d  i n  d o l l a r s .  F o r  r e p o r t i n g  u n d e r  f u l l  C r i t e r i a  i m p l e m e n t a t i o n ,  BCWS 
a n d  BCWP a r e  d i rec t  s u m m a t i o n s  o f  work p a c k a g e  b u d g e t s ,  w h e r e a s  u n d e r  m o d i f i e d  
i m p l e m e n t a t i o n  t h e s e  v a l u e s  may be g e n e r a t e d  a t  t h e  c o s t  a c c o u n t  l e v e l  o n  t h e  
b a s i s  o f  r e a s o n a b l e  a n d  c o n s i s t e n t  m e t h o d o l o g y  a s  a g r e e d  t o  b e t w e e n  t h e  DOE 
P r o j e c t  Manager  a n d  t h e  c o n t r a c t o r .  V a r i a n c e s  w h i c h  e x c e e d  t h e  a g r e e d  t o  
t h r e s h o l d  v a l u e s  ( p e r c e n t a g e s  a n d / o r  d o l l a r s )  s h o u l d  b e  a d d r e s s e d  i n  t h e  
P r o j e c t  S t a t u s  R e p o r t .  The f o l l o w i n g  s u b p a r a g r a p h s  d e s c r i b e  t h e  t h r e e  CPR 
f o r m a t s  : 

a .  F o r m a t  1 - Work Breakdown S t r u c t u r e  (WBS). F o r m a t  1 ( F i g u r e  3 )  is 
u s e d  t o  r e p o r t  c o s t  a n d  s c h e d u l e  p e r f o r m a n c e  by c o n t r a c t  WBS 
e l e m e n t .  The WBS l e v e l s  o f  d e t a i l  t o  b e  r e p o r t e d  is l e f t  t o  t h e  
d i s c r e t i o n  o f  t h e  DOE P r o j e c t  Manager  a n d  s h o u l d  b e  n e g o t i a t e d  d u r i n g  
t h e  c o n t r a c t  a w a r d .  N o r m a l l y ,  t h i s  is t o  l e v e l  3 o f  t h e  c o n t r a c t  
WBS; h o w e v e r ,  r e p o r t i n g  t o  l o w e r  l e v e l s  may b e  r e q u i r e d  f o r  c r i t i c a l  
activities . 

b. F o r m a t  2 - F u n c t i o n a l  C a t e g o r i e s .  Format  2 ( F i g u r e  4 )  is u s e d  t o  
r e p o r t  c o s t  a n d  s c h e d u l e  p e r f o r m a n c e  i n  a c c o r d a n c e  w i t h  t h e  
c o n t r a c t o r ' s  o r g a n i z a t i o n .  Format  2, i n  c o n  j u n c t i o n  w i t h  F o r m a t  1, 
p r o v i d e s  a  t w o - d i m e n s i o n a l  v i e w  o f  t h e  c o n t r a c t o r ' s  c o s t  a n d  s c h e d u l e  
p e r f o r m a n c e .  

c. F o r m a t  3 - B a s e l i n e .  F o r m a t  3 ( F i g u r e  5)  a s s i s t s  DOE P r o j e c t  
Managers  i n  m o n i t o r i n g  b a s e l i n e  c h a n g e s  which  r e s u l t  f r o m  c o n t r a c t  . 
c h a n g e s  . o r  i n t e r n a l  re p l a n n i n g  ( i n c l u d i n g  t h e  u s e  o f '  management 
r e s e r v e  b u d g e t ) .  The f o r m a t  p r o v i d e s  a  m o n t h l y  u p d a t e  of t h e  
p e r f o r m a n c e  m e a s u r e m e n t  b a s e l i n e  t o  re f lec t  t h e  o v e r a l l  effects  o f  
c h a n g e s  made d u r i n g  t h e  month. ' It a l s o  p r o v i d e s  a  summary t r a c k  f r o m  
t h e  o r i g i n a l  n e g o t i a t e d  c o n t r a c t  c o s t  t o  t h e  c u r r e n t  a u t h o r i z e d  c o s t .  

3 .  B a s e l i n e  P l a n s .  . The b a s e l i n e  p l a n s  i d e n t i f y  t h e  c o n t r a c t o r ' s  p l a n  
f o r  a c c o m p l i s h i n g  t h e  a u t h o r i z e d  work.  They c o n s i s t  o f  t h e  Management P l a n ,  
t h e  C o s t  P l a n ,  t h e  M i l e s t o n e  S c h e d u l e  a n d  S t a t u s  R e p o r t ,  a n d  t h e  Manpower P l a n .  

a .  The Management P l a n  d e s c r i b e s  t h e  management m e t h o d o l o g i e s ,  c o n t r o l  
s y s t e m s ,  a n d  p r o c e d u r e s  t h a t  t h e  c o n t r a c t o r  w i l l  u s e  t o  p e r f o r m  t h e  
work i d e n t i f i e d  i n  t h e  c o n t r a c t  a n d  t h e  method f o r  d a t a  
a c c u m u l a t i o n .  When t h e  C r i t e r i a  a p p r o a c h  is a p p l i e d ,  t h e  Management 
P l a n  i n c l u d e s  : 

( 1 )  The S y s  t e m s  D e s c r i p t i o n ,  d e s c r i b i n g  t h e  i n t e r n a  1 management 
c o n t r o l  s y s t e m s  t h e  c o n t r a c t o r  w i l l  o r  p l a n s  t o  u s e  i n  t h e  
c o n d u c t  o f  t h e  c o n t r a c t .  Under  f u l l  C r i t e r i a  i m p l e m e n t a t i o n  
t h i s  d e s c r i p t i o n  is d e t a i l e d ,  w h e r e a s  u n d e r  m o d i f i e d  
i m p l e m e n t a t i o n  t h e  d e s c r i p t i o n  is less d e t a i l e d .  The S y s t e m s  
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D e s c r i p t i o n  s h o u l d  d e s c r i b e  t h e  c o n t r a c t o r ' s  p o l i c i e s ,  
p r o c e d u r e s ,  a n d  methods  f o r  work a u t h o r i z a t i o n ,  work p l a n n i n g ,  
b u d g e t i n g ,  s c h e d u l i n g ,  c o s t  a c c u m u l a t i o n ,  work m e a s u r e m e n t ,  
i n t e r n a l  r e p o r t i n g ,  v a r i a n c e  a n a l y s i s ,  e s t i m a t i n g ,  a n d  
p e r f o r m a n c e  measurement  b a s e l i n e  c o n t r o l ,  and.  m u s t  d e s c r i b e  t h e  
t e c h n i q u e s  f o r  m e a s u r i n g  e a r n e d  v a l u e  i n  d e t a i l .  

( 2 )  The WBS D i c t i o n a r y ,  u s e d  t o  document  a n d  u p d a t e  t h e  WBS f o r  t h e  
c o n t r a c t ,  c o n s i s t s  o f  two p a r t s  - a n  i n d e x  a n d  e l e m e n t  
d e f i n i t i o n s .  

b .  The C o s t  P l a n  e s t a b k i s h e s  t h e  t i m e - p h a s i n g  f o r  t h e  p l a n n e d  r a t e  o f  
c o s t  a c c r u a l s  (sometimes r e f e r r e d  t o  a s  t h e  " s p e n d  p l a n " )  f o r  t h e  WBS 
r e p o r t i n g  c a t e g o r i e s  o n  t h e  CPR. T h e s e  P l a n n e d  C o s t s  w i l l  n o t  
n e c e s s a r i l y  b e  i d e n t i c a l  t o  t h e  t i m e - p h a s e d  p e r f o r m a n c e  b u d g e t s ,  
i .e. ,  t h e  BCWS r e p o r t e d  i n  t h e  CPR. W h i l e  t h e  BCWS is s i m i l a r  t o  a  
s p e n d  p l a n ,  t h e r e  is o n e  s i g n i f i c a n t  d i f f e r e n c e .  The BCWS is 
d i r e c t l y  b a s e d  o n  t h e  s c h e d u l e  f o r  r e s o u r c e  a s s i g n m e n t  a n d  work 
p e r f o r m a n c e  r a t h e r  t h a n  s i m p l y  on when money is t o  b e  s p e n t .  
T h e r e f o r e ,  BCWS is n o t  o n l y  t i m e - p h a s e d ,  b u t  is a l s o  work-phased  t o  
r e p r e s e n t  t h e  p l a n n e d  s c h e d u l e  ( i n  d o l l a r s )  f o r  a c c o m p l i s h i n g  t h e  
c o n t r a c t u a l  e f f o r t .  When t h e  C o s t  P l a n  a n d  CPR c o v e r  t h e  same 
r e p o r t i n g  p e r i o d ,  t h e  T o t a l  P l a n n e d  C o s t ,  less F e e ,  r e p o r t e d  o n  t h e  
C o s t  P l a n  s h o u l d  b e  e q u a l  t o  t h e  EAC r e p o r t e d  i n  t h e  CPR. 

c. The M i l e s t o n e  S c h e d u l e  a n d  S t a t u s '  ~ e p o r t  s e r v e s  a s  t h e  t i m e - p h a s e d  
s c h e d u l e  b a s e l i n e  p l a n  i n  t h a t  it e s t a b l i s h e s  t h e  c o n t r a c t o r ' s  
s c h e d u l e  f o r  t h e  a c h i e v e m e n t  o f  o b j e c t i v e s  f o r  r e p o r t i n g  c a t e g o r i e s  
i d e n t i f i e d  i n  t h e  c o n t r a c t ;  Under  C r i t e r i a  i m p l e m e n t a t i o n ,  t h e  
s c h e d u l e  i n f o r m a t i o n  o n  t h i s  r e p o r t  is b a s e d  on t h e  same d a t a  t h a t  

. . a r e  u s e d  t o  e s t a b l i s h  t h e  t i m e - p h a s e d  p e r f o r m a n c e  b u d g e t s  r e p o r t e d  i n  
t h e  CPR. . . 

.' d.  The Manpower P l a n  p r o v i d e s  t h e  t i m e - p h a s e d  b a s e l i n e  f o r  t h e  p l a n n e d  
r a t e  o f ,  d i r e c t  l a b o r  u t i l i z a t i o n  f o r  s p e c i f i e d  r e p o r t i n g  c a t e g o r i e s .  
The i n i t i a l  p l a n  is b a s e d  o n  t h e  manpower r e s o u r c e s  u s e d  t o  e s t a b l i s h  
t h e  t i m e - p h a s e d  per forman 'ce  b u d g e t s  r e p o r t e d  i n  t h e  CPR. A s  t h e  
c o n t r a c t  p r o g r e s s e s ,  i f  a c t u a l  p e r f o r m a n c e  d e v i a t e s  f r o m  t h a t  
p l a n n e d ,  t h e  p l a n n e d  f u t u r e  f i s c a l  y e a r  manpower r e s o u r c e s  s h o u l d  
re f lec t  t h o s e  u s e d  t o  d e v e l o p  t h e  e s t i m a t e d  c o s t  a t  c o m p l e t i o n  (EAC) 
r e p o r t e d  i n  t h e  CPR. 

4 .  S t a t u s .  R e p o r t s .  The s t a t u s  r e p o r t s  p r o v i d e  a d d i t i o n a  1 i n f o r m a t i o n  
( e . g . ,  c o s t  a n d  manpower a c c r u a l s ,  s c h e d u l e  p r o g r e s s ,  a n d  c o n t r a c t  s t a t u s  
n a r r a t i v e )  n e e d e d '  t o  m o n i t o r  t h e  c o n t r a c t ' s  p r o g r e s s .  They c o n s i s t  o f  t h e  
C o s t  Management R e p o r t ,  t h e  Miles t o n e  S c h e d u l e  a n d  S t a t u s  R e p o r t ,  t h e  Manpower 
Management R e p o r t ,  a n d  t h e  P r o j e c t  S t a t u s  R e p o r t .  

a .  The C o s t  Management R e p o r t  (CMR) is a  m o n t h l y  r e p o r t  o f  t h e  a c t u a l  
a n d  e s t i m a t e d  a c c r u e d  costs a n d ,  t h e i r  v a r i a n c e s  f r o m  t h e  s p e n d  p l a n  
i d e n t i f i e d  i n  t h e  C o s t  P l a n .  ' V a r i a n c e s  f r o m  tiie C o s t  p l a n M w h i c h  a r e  



i d e n t i f i e d  i n  t h e  CMR a n d  which  e x c e e d  t h r e s h o l d s  s p e c i f i e d  i n  t h e  
c o n t r a c t ,  s h o u l d  be a d d r e s s e d  i n  t h e  P r o j e c t  S t a t u s  R e p o r t .  

( 1 )  As n o t e d  i n  t h e  d i s c u s s i o n  of t h e  C o s t  P l a n  ( s e e  3.b. ,  a b o v e )  
t h e  P l a n n e d  A c c r u e d  C o s t s  r e p o r t e d  i n  t h e  CMR w i l l  n o t  
n e c e s s a r i l y  b e  i d e n t i c a l  t o  t h e  CPR's BCWS. B e c a u s e  o f  t h i s  
s i t u a t i o n ,  t h e  A c t u a l  Accrued  C o s t s  of t h e  CMR may a l s o  v a r y  
from t h e  CPR's ACWP. T h i s  s i t u a t i o n  o c c u r s  b e c a u s e  t h e  Cost 
Management R e p o r t  is u s e d  t o  p l a n  a n d  t r a c k  a u t h o r i z e d  f u n d  
e x p e n d i t u r e s  r a t h e r  t h a n  t o  m e a s u r e  p e r f o r m a n c e ,  a s  is t h e  CPR. 
On a  m a t e r i a l  i n t e n s i v e  c o n t r a c t ,  f o r  e x a m p l e ,  a  m a j o r  m a t e r i a l  
item may b e  p l a n n e d  f o r  r e c e i p t  i n  March a n d  for i n s t a l l a t i o n  i n  
J u n e .  The CMR would  s h o w  t h e  items's P l a n n e d  Accrued  C o s t  
( i . e . ,  t h e  s p e n d  p l a n )  a s  a  March e n t r y .  If it is r e c e i v e d  a n d  
p a i d  f o r  i n  March ,  it would  be shown a l s o  a s  a n  A c t u a l  Accrued  
C o s t  ' d u r i n g  t h a t  month.. On t h e  o t h e r  h a n d ,  f o r  p e r f o r m a n c e  
measurement  a n d  CPR p u r p o s e s ,  t h e  item's b u d g e t  would b e  
i n c l u d e d  a l o n g  w i t h  t h e  l a b o r  b u d g e t  f o r  its i n s t a l l a t i o n  i n  
J u n e .  If t h e  item is i n s t a l l e d  a s  s c h e d u l e d ,  its BCWP a n d  ACWP 
a l s o  would  b e  r e p o r t e d  i n  t h e  J u n e  CPR. A t  t h e  e n d  o f  J u n e ,  t h e  
two  r e p o r t s  would b e  i n  a g r e e m e n t  w i t h  r e s p e c t  t o  t h i s  item. 
C o n s e q u e n t l y ,  t h e  DOE P r o j e c t  Manager ,  a s  p a r t  of CSCSC 
s u r v e i l l a n c e  s h o u l d  p e r i o d i c a l l y  r e q u i r e  t h e  c o n t r a c t o r  t o  
r e c o n c i l e  t h e  A c c r u e d  A c t u a l  C o s t s  a n d  E s t i m a t e d  A c c r u e d  C o s t s  
shown i n  t h e  CMR w i t h  ACWP a n d  EAC r e p o r t e d  i n  t h e  CPR t o  a s s u r e  
c o n s i s t e n c y  a n d  c o m p a r a b i l i t y  o f  r e p o r t i n g .  

( 2 )  The T o t a l  C o n t r a c t  V a l u e  r e p o r t e d  i n  t h e  C o s t  Management R e p o r t  
a l s o  may d i f f e r  f r o m  t h e  CPR's BAC. D i f f e r e n c e s  may o c c u r  
b e c a u s e  o f  t h e  costs i n c l u d e d .  A s  a n  e x a m p l e ,  t h e  t o t a l  
c o n t r a c t  v a l u e  r e p o r t e d  o n  t h e  CMR i n c l u d e s  fee w h e r e a s  t h e  
t o t a l s  r e p o r t e d  i n  t h e  body of t h e  CPR d o  n o t .  The CPR t o t a l s ,  
f o r  p u r p o s e  o f  p e r f o r m a n c e  m e a s u r e m e n t ,  r e p r e s e n t  c o s t  , r a t h e r  
t h a n  p r i c e .  However,  t h e  t a r g e t  p r o f i t ,  t h e  p e r c e n t  o f  fee,  a n d  
t h e  t a r g e t  p r i c e  a r e  shown i n  s e p a r a t e  b l o c k s  o f  t h e  CPR. If 
t h e  E s t i m a t e d  A c c r u e d  C o s t s ,  T o t a l  C o n t r a c t ,  r e p o r t e d  i n  t h e  CMR 
e x c e e d  t h e  CPR's EAC by more t h a n  t h e  F e e ,  r e a s o n s  f o r  t h e  
d i f f e r e n c e  s h o u l d  . b e  d e t a i l e d  i n  t h e  P r o j e c t  S t a t u s  R e p o r t .  The 
CMR s e r v e s  a l s o  t o  i d e n t i f y  a l l  o f  t h e  c o n t r a c t o r ' s  p r o p o s e d  
f u n d i n g  r e q u i r e m e n t s .  S i n c e  t h e  EAC shown i n  t h e  CPR is 
g e n e r a t e d  w i t h  r e s p e c t  t o  t h e  a u t h o r i z e d  c o n t r a c t  work ,  i .e. ,  
t h e  BAC, s u c h  a  s i t u a t i o n  i m p l i e s  t h a t  f o r e c a s t s  f o r  f u n d i n g  
r e q u i r e m e n t s  shown i n  t h e  CMR i n c l u d e  c h a n g e s  n o t  y e t  a u t h o r i z e d .  

b.  The M i l e s t o n e  S c h e d u l e  a n d  S t a t u s  R e p o r t ,  i n  a d d i t i o n  t o  its s u b m i t t a l  
a s  a  b a s e l i n e  p l a n  ( d i s c u s s e d  i n  p a r a g r a p h  3c a b o v e ) ,  is u s e d  t o  
r e p o r t  p e r i o d i c a l l y  t h e  s t a t u s  a n d  p r o g r e s s  o f  t h e  c o n t r a c t  a s  
m e a s u r e d  a g a i n s t  t h e  b a s e l i n e  s c h e d u l e .  The d a t a  r e p o r t e d  a n d  t h e  
v a r i a n c e  a n a l y s i s  e x p l a n a t i o n s  s h o u l d  c o v e r  t h e  same p e r i o d  a s  t h e  
CPR. The v a r i a n c e s  i d e n t i f i e d  s h o u l d  b e  a d d r e s s e d  i n  t h e  P r o j e c t  
S t a t u s  R e p o r t .  

c .  The Manpower Management R e p o r t  ( F i g u r e  6) c o m p a r e s  t h e  a c t u a l  
manpower e x p e n d e d  t h r o u g h  t h e  r e p o r t i n g  p e r i o d  v e r s u s  t h e  p l a n n e d  
manpower a s  s t a t e d  i n  t h e  Manpower P l a n .  It a l s o  f o r e c a s t s  manpower 
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f o r  t h e  r e m a i n d e r  o f  t h e  f i s c a l  y e a r  a n d  f o r  t h e  b a l a n c e  of t h e  
c o n t r a c t '  e f f o r t .  V a r i a n c e s  from ' t h e  Manpower P l a n  i d e n t i f i e d  i n  t h e  
Manpower Management R e p o r t  e x c e e d i n g  t h r e s h o l d s  s p e c i f i e d  i n  t h e  
c o n t r a c t ,  s h o u l d  b e  a d d r e s s e d  i n  t h e  P r o j e c t  S t a t u s  R e p o r t .  

d .  The P r o j e c t  S t a t u s  R e p o r t  (PSR) is a  c o n c i s e  n a r r a t i v e  a s s e s s m e n t  o f  
t h e  c o n t r a c t  s t a t u s  . The c o n t r a c t o r  i d e n t i f i e s  a c c o m p l i s h m e n t s  a s  
w e l l  ' a s  s i g n i f i c a n t  p r o b l e m s  a f f e c t i n g  p e r f o r m a n c e ,  a n d  i n d i c a t e s  
c o r r e c t i v e  a c t i o n s  r e q u i r e d .  A l s o  a d d r e s s e d  a r e :  

' (1) The cost ,  s c h e d u l e ,  a n d  manpower v a r i a n c e s  r e p o r t e d  i n  t h e  CPR, 
C o s t  Management R e p o r t ,  M i l e s t o n e  S c h e d u l e  a n d  S t a t u s  R e p o r t ,  

; a n d  Manpower Management R e p o r t ,  which  e x c e e d  t h e  a g r e e d  t o  
v a r i a n c e  t h r e s h o l d s ,  i n c l u d i n g  t h e  r e a s o n s  f o r  t h e  v a r i a n c e s ,  
i m p a c t  on t h e  t a s k  a n d  o n  t h e  t o t a l  c o n t r a c t ,  a n d  c o r r e c t i v e  
a c t i o n  t a k e n  or  t o  b e  t a k e n .  C o n t r a c t o r  v a r i a n c e  d i s c u s s i o n s  
s h o u l d  b e  p r e s e n t e d  by WBS r e p o r t i n g  e l e m e n t .  

(2) The e f f o r t  t o  w h i c h  U n d i s t r i b u t e d  B u d g e t  a p p l i e s  or was a p p l i e d .  

(3) The amount  o f  Management R e s e r v e  b u d g e t  a p p l i e d  d u r i n g  t h e  
r e p o r t i n g  p e r i o d ,  i n c l u d i n g  t h e  WBS a n d  o r g a n i z a t i o n a l  e l e m e n t s  
t o  which  it was a p p l i e d  a n d  t h e  r e a s o n  for s u c h  a p p l i c a t i o n  . 

4 The a d e q u a c y  o f  t h e  r e m a i n i n g  Management R e s e r v e  b u d g e t .  

( 5 )  R e a s o n s  for s h i f t s  i n  . t i m e - p h a s i n g  o f  t h e  p e r f o r m a n c e  
measurement  b a s e l i n e  o n  CPR F o r m a t  3 ( B a s e l i n e ) .  

( 6 )  Changes i n  t o t a l  manmonths a t  c o m p l e t i o n  a s  w e l l  a s  s h i f t s  i n  
time p h a s i n g  o f  manpower u s a g e  shown i n  t h e  Manpower Management 

' R e p o r t .  

( 7 )  R e c o g n i z e d ,  b u t  u n r e s o l v e d  p o t e n t i a l  p r o b l e m s .  

(8) Data  s h o w i n g  f u n d i n g  l e v e l s  a n d  e s t i m a t e d  f u n d  r e q u i r e m e n t s  
i d e n t i f i e d  by WBS e l e m e n t .  F o r  example, ,  t o  o b t a i n  a  f i g u r e  f o r  
n e t  f u n d s  r e q u i r e m e n t s ,  f u n d i n g  i n f o r m a t i o n  c o u l d  b e  ' p r e s e n t e d  
i n  t h e  f o l l o w i n g  manner :  

.-- . - .-. - -. 

'. 

- FUNDING INFORMATION 

N o t e :  Columns ( 1 )  a n d  ( 2 )  a r e  s e l f - e x p l a n a t o r y .  Column ( 3 )  shows  t h e  
a c c r u e d  c o s t  i n c u r r e d  t h r o u g h  t h e  e n d  o f  t h e  r e p o r t i n g  p e r i o d  

. . 
. . p l u s  commitments  o u t s t a n d i n g  o n ' t h a t  d a t e .  The d a t a . , i n  co lumn ' 
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( 4 )  e q u a l  t h e  v a l u e  o n  w h i c h  c o n t r a c t u a l  a g r e e m e n t  h a s  b e e n  
r e a c h e d  p l u s  t h e  e s t i m a t e  o f  f u n d s  r e q u i r e d  for work w h i c h  h a s  
b e e n  a u t h o r i z e d  b u t  f o r  w h i c h  no  c o n t r a c t u a l  a g r e e m e n t  h a s  b e e n  
r e a c h e d .  Column ( 5 )  p r o v i d e s  a n  e s t i m a t e  o f  f u n d s  r e q u i r e d  f o r  
c h a n g e s  w h i c h  h a v e  b e e n  p r o p o s e d ,  b u t  w h i c h  h a v e  n o t  y e t  been  
a u t h o r i z e d .  Column ( 6 )  shows  a n y  f u n d s  f o r  a d d i t i o n a l  work n o t  
y e t  a u t h o r i z e d ,  b u t  a n t i c i p a t e d  t o  b e  p e r f o r m e d  a n d  f o r  w h i c h  
t h e  c o n t r a c t o r  p l a n s  t o  s u b m i t  a  p r o p o s a l  e x p e c t e d  t o  b e  
a c c e p t a b l e  t o  t h e  DOE P r o j e c t  Manager .  The f u n d i n g  r e q u i r e m e n t s  
shown i n  c o l u m n s  ( 4 1 ,  ( 5 1 ,  a n d  ( 6 )  become p r o g r e s s i v e l y  more 
u n c e r t a i n ,  w i t h  t h e  t o t a l  shown i n  co lumn ( 7 ) .  Column (8)  
p r o v i d e s  t h e  d o l l a r  v a l u e  by w h i c h  i n c r e m e n t a l l y  f u n d e d  
c o n t r a c t s  h a d  f u n d s  i n  e x c e s s  o f  p r i o r  y e a r s '  r e q u i r e m e n t s  
w h i c h ,  when s u b t r a c t e d  f r o m  t h e  v a l u e  i n  co lumn ( 7 )  p r o v i d e  n e t  
f u n d s  r e q u i r e m e n t s  shown i n  co lumn ( 9 ) .  Where a p p r o p r i a t e ,  a l l  
c o l u m n s  ( 2 )  t h r o u g h  ( 9 )  i n c l u d e  fee. 

5. E x c e p t i o n  R e p o r t s .  When t h e  DOE P r o j e c t  O f f i c e  d i rec ts  a  c h a n g e  
i n  c o n t r a c t  d i r e c t i o n ,  o r  when a  s i g n i f i c a n t  c o n t r a c t  p r o b l e m  o r  b r e a k t h r o u g h  
o c c u r s ,  t h e  c o n t r a c t o r  s h o u l d  document  t h e  c h a n g e  o r  e v e n t  a n d  r e p o r t  it to  
t h e  DOE P r o j e c t  Manager.  T h e s e  r e p o r t s  a s s i s t  i n  p r o p e r  c o n t r a c t  b u d g e t  b a s e  
management a n d  p e r f o r m a n c e  m e a s u r e m e n t .  E x c e p t i o n  r e p o r t s  a r e  o f  two  t y p e s  : 

a .  The C o n f e r e n c e  Record d o c u m e n t s  t h e  c o n t r a c t o r ' s  u n d e r s t a n d i n g  o f  
s i g n i f i c a n t  d e c i s i o n s ,  r e d i r e c t i o n ,  o r  r e q u i r e d  a c t i o n s  r e s u l t i n g  
f r o m  m e e t i n g s  w i t h  DOE r e p r e s e n t a t i v e s  . 

b. The Hot L i n e  R e p o r t  p r o v i d e s  a  r a p i d  means o f  c o m m u n i c a t i o n  ( s u c h  a s  
TWX o r  t e l e g r a m )  to  t h e  DOE P r o j e c t  Manager  r e g a r d i n g  p r o b l e m  
s i t u a t i o n s  (e .g . ,  s t r i k e s )  a n d  i m p o r t a n t  t e c h n i c a l  b r e a k t h r o u g h s  o r  
r o a d b l o c k s  t h a t  may h a v e  a n  i m p a c t  o n  t h e  c o n t r a c t o r ' s  p e r f o r m a n c e .  



CHAPTER 111. PREPARING FOR ANALYSIS 

USING CPR DATA 

1. Background .  T h e r e  a r e  n o  e s t a b l i s h e d  r u l e s  f o r  o r  s p e c i f i c  k i n d s  of 
a n a l y s i s  o f  CPR d a t a .  T h i s  G u i d e  d e l i n e a t e s  a  number o f  methods  t h a t  h a v e  
p r o v e n  u s e f u l ,  e s p e c i a l l y  a s  t h e  a n a l y s t  g a i n s  e x p e r i e n c e  i n  t h e i r  u s e  a n d  
c o n f i d e n c e  i n  t h e  r e l i a b i l i t y  o f  t h e  r e s u l t s .  A d d i t i o n a l l y ,  t h e  a n a l y s e s  
s h o u l d  i m p r o v e  w i t h  i n c r e a s e d  k n o w l e d g e  o f  t h e  c o n t r a c t o r ' s  o p e r a  t i o n ,  t h e  
c o n t r a c t e d  e f f o r t ,  a n d  c o n t r a c t o r  r e p o r t i n g .  S p e c i f i c a l l y  , a n  a n a l y s t  
s h o u l d  b e  f a m i l i a r  w i t h :  

a .  The c o n t r a c t o r ' s  o r g a n i z a t i o n  (company,  d i v i s i o n ,  e tc .  1, p h y s i c a l  
l o c a t i o n  o f  c o n t r a c t  p e r f o r m a n c e ,  u n i q u e  o p e r a t i n g  l o c a t i o n  
c h a r a c t e r i s t i c s ,  management c o n t r o l  s y s t e m s ,  t h e  a c c o u n t i n g  c y c l e ,  
p r e v i o u s  c o s t  a n d  s c h e d u l e  p e r f o r m a n c e ,  a s  w e l l  a s  DOE e x p e r i e n c e  
w i t h  a n y  p r i o r  c o n t r a c t o r  r e p o r t i n g ;  

b .  The t y p e  o f  c o n t r a c t ,  c o n t r a c t  s c o p e ,  c o n t r a c t  Work Breakdown 
S t r u c t u r e ,  m a j o r  s u b c o n t r a c t o r s  a n d  t h e i r  management c o n t r o l  s y s t e m s ,  
t y p e  o f  s u b c o n t r a c t o r  c o s t  a n d  s c h e d u l e  r e p o r t i n g ;  a n d  

c .  The r e p o r t s  s u b m i t t e d  by t h e  c o n t r a c t o r ,  p a r t i c u l a r l y  t h e  CPR 
f o r m a t s ,  CPR f o r m a t  r e l a t i o n s h i p s .  ( e . g .  t h e  r e l a t i o n s h i p  o f  t h e  
F u n c t i o n a l  C a t e g o r y  c o s t s  r e p o r t e d  o n  F o r m a t  2 t o  WBS c o s t s  r e p o r t e d  
o n  Format  1 1 ,  r e l a t i o n s h i p s  b e t w e e n  CPR a n d  o t h e r  r e p o r t s ,  ( e . g .  t h e  
r e l a t i o n s h i p  b e t w e e n  p l a n n e d  manhours  r e p o r t e d  o n  t h e  Manpower 
Management R e p o r t  a n d  t h e  b a s e l i n e  f o r e c a s t  r e p o r t e d  o n  F o r m a t  31, 
terms . u s e d  i n  t h e  r e p o r t i n g  ( e . g . ,  d i r e c t  c o s t ,  i n d i r e c t  c o s t ,  
a c c r u e d ,  c o s t s ,  e s t i m a t e d  c o s t s ,  BCWS, BCWP, ACWP, e t c . ) ,  a n d  t h e i r  
r e l a t i o n s h i p s .  

2. P r o p e r  D a t a  Usage.  The i m p o r t a n c e  o f  r e v i e w i n g  a n d  u s i n g  t h e  CPR 
d a t a  s u b m i t t e d  by a  c o n t r a c t o r  c a n n o t  b e  o v e r e m p h a s i z e d .  The b a s i c  d a t a  
c o n v e y  a  g r e a t  d e a l  o f  , i n f o r m a t i o n ;  h o w e v e r , '  t h e  u s e  o f  a n a l y t i c a l  
t e c h n i q u e s  c a n  s u p p l e m e n t  t h e  d a t a  r e p o r t e d  a n d  e s t a b l i s h  a  b e t t e r  b a s i s  
f o r  a p p r o p r i a t e  d e c i s i o n - m a k i n g .  The a n a l y t i c a l  t e c ' h n i q u e s  d e s c r i b e d  i n  
t h i s  Guide  a r e  n o t  a l l  i n c l u s i v e .  The' a n a l y s t  s h o u l d  r e v i e w  t h e  d a t a  
r e c e i v e d  f r o m  t h e  c o n t r a c t o r  a n d  a p p l y  p e r t i n e n t  a n a l y s i s  t e c h n i q u e s ,  
e m p h a s i z i n g  t h e  i n f o r m a t i o n  w h i c h  a p p e a r s  mos t  i m p o r t a n t  i n  d e p i c t i n g  
c o n t r a c t o r  p e r f o r m a n c e .  The r e s u l t i n g  a n a l y s i s  s h o u l d  be p r e s e n t e d  i n  a  
manner  which  w i l l  f u l l y  a n d  f a i r l y  i n f o r m  management.  Ways w h i c h  d i s t o r t  
o r  m i s l e a d  t h e  m e a n i n g  o f  d a t a  i n  a  p r e s e n t a t i o n  s h o u l d  b e  a v o i d e d .  T h e s e  
i n c l u d e ,  b u t  a r e  n o t  l i m i t e d  t o :  c o l l a p s i n g  v e r t i c a l  s c a l e s  t o  l e v e l  o u t  
or  o b s c u r e  v a r i a . n c e s ,  e n l a r g i n g  e i t h e r  a x i s  t o  e x p l o d e  , t h e  d a t a  a n d  
e x a g g e r a t e  t h e  d i f f e r e n c e s  b e t w e e n  l i n e s ,  o r  s l a n t i n g  p e r f o r m a n c e  by 
e m p h a s i z i n g  e i t h e r  c u r r e n t  o r  c u m u l a t i v e  d a t a  t o  p r e s e n t  t h e  d e s i r e d  
a s s e s s m e n t .  



B. CPR VARIANCES 

The C o s t ,  Sbhedule . ,  a n d  A t  C o m p l e t i o n  V a r i a n c e s  r e l a t e d  t o  t h e  c o n t r a c t  
WBS e l e m e n t s  a n d  t h e  F u n c t i o n a l  C a t e g o r i e s  a r e  r e p o r t e d  . a t  t h e  l e v e l s  a g r e e d  
t o .  If s i g n i f i c a n t  p r o b l e m  a r e a s  a r e  i d e n t i f i e d  w h i c h  i n d i c a t e  t h e  n e e d  f o r  
f u r t h e r  a n a l y s i s ,  s u b s e q u e n t  s e l e c t i v e  r e p o r t i n g  a t  a  l o w e r  l e v e l  o f  d e t a i l  
may b e  r e q u i r e d .  The c o n t r a c t o r  m u s t  b e  a b l e  t o  t r a c e  t h e  s u m m a r i z e d  d o l l a r  
v a r i a n c e s  t o  t h e  c o n t r i b u t i n g  s o u r c e  o r  s o u r c e s  a t  t h e  d e t a i l  w o r k i n g  l e v e l .  
T h e ,  summary v a r i a n c e s  t h a t  a p p e a r  o n  t h e  WBS o r  F u n c t i o n a l  C a t e g o r i e s  f o r m a t s  
of t h e  CPR a r e  a n  a d v a n t a g e  i n  t h a t  s m a l l  v a r i a n c e s  w i l l  u s u a l l y  !'wash o u t "  a t  
h i g h e r  l e v e l s  r e s u l t i n g  i n  r e p o r t i n g  by' e x c e p t i o n .  However,  i f  e i t h e r  t h e  
c o n t r a c t o r  o r  DOE d e s i r e s  t o  know t h e  c a u s e  of a  v a r i a n c e ,  t h e  p r e c i s e  a r e a  
c a n  b e  p i n p o i n t e d  by w o r k i n g  p r o g r e s s i v e l y  downwards t h r o u g h  t h e  d a t a  . 
Management t e c h n i q u e s ,  p e r f o r m a n c e  m e a s u r e m e n t  v i s i b i l i t y ,  a n d  t i m e l y  
c o r r e c t i v e  a c t i o n  a r e  e n h a n c e d  by t h i s  c a p a b i l i t y .  The u s e  of CPR d a t a  b a s e d  
upon a  common a n d  c o n s i s t e n t  WBS g i v e s  DOE v i s i b i l i t y  o v e r  t h e  item b e i n g  
p r o d u c e d  a n d  o f f e r s  b o t h  DOE a n d  t h e  c o n t r a c t o r  a  common b a s i s  f o r  
c o m m u n i c a t i n g .  

1. . E x p l a n a t i o n  , o f  V a r i a n c e s .  The c o n t r a c t o r  is r e q u i r e d  t o  e x p l a i n  a l l  .. '. 

s i g n i f i c a n t  v a r i a n c e s . s h o w n  i n  t h e  CPR a d e q u a t e l y  a n d  i n  . d e t a i l  i n  t h e  P r o j e c t  . ., ' , ,: , 
S t a t u s  R e p o r t .  E x p e r i e n c e  h a s  shown ' t h a t  common c a u s e s  f o r  u n f a v o r a b l e  
v a r i a n c e s  e a r l y  i n  t h e  c o n t r a c t  l i f e  r e s u l t  f r o m  p o o r  i n i t i a l  p l a n n i n g  o r  
e s t i m a t i n g  ( e . g . ,  u n d e r p l a n n e d  s t a r t - u p  c o s t s ) ,  u n f o r e s e e n  t e c h n i c a l  p r o b l e m s ,  
a n d  l a b o r  o r  m a t e r i a l  c o s t s  h i g h e r  t h a n  p l a n n e d .  F a v o r a b l e  v a r i a n c e s  c a n  
g e n e r a l l y  b e  a t t r i b u t e d  t o  p o o r  i n i t i a l  p l a n n i n g  o r  e s t i m a t i n g  ( e . g . ,  
o v e r p l a n n e d  s t a r t - u p  c o s t s ) ,  t e c h n i c a l  b r e a k t h r o u g h s ,  l a b o r  or m a t e r i a l  c o s t s  
l o w e r  ' t h a n  p l a n n e d ,  f r o n t - e n d  l o a d i n g  ( d e l i b e r a t e  o v e r  b u d g e t i n g  e a r l y  i n  t h e  
l i f e  o f  t h e  p r o g r a m  t o  c r e a t e  a  more f a v o r a b l e  c o s t  v a r i a n c e  e a r l y  i n  t h e  
p r o g r a m ) ,  a n d  method o f  e a r n i n g  c r e d i t  a f f e c t e d  by r e p o r t  c u t o f f  d a t e s .  
F a v o r a b l e  v a r i a n c e s  may n o t  b e  i n  t h e  b e s t  i n t e r e s t s  o f  t h e  c o n t r a c t o r  a n d  
Government ;  t h e r e f o r e ,  t h e  a n a l y s t  m u s t  b e  a s  c r i t i c a l  i n  d e t e r m i n i n g  t h e  
r e a s o n s  for u n d e r r u n s  a s  f o r  o v e r r u n s .  

2. E s t a b l i s h i n g  T h r e s h o l d s  f o r  S i g n i f i c a n t  V a r i a n c e s .  A management  by 
e x c e p t i o n  a p p r o a c h  s h o u l d  b e  u s e d  i n  d e f i n i n g  t h e  r e p o r t i n g  r e q u i r e m e n t s  a n d  
t h e  g u i d e l i n e s  f o r  t h r e s h o l d s  t o  i d e n t i f y  s i g n i f i c a n t  v a r i a n c e s .  T h e s e  
g u i d e l i n e s  s h o u l d  b e  d e v e l o p e d  j o i n t l y  by t h e  DOE P r o j e c t  Manager  a n d  t h e  
c o n t r a c t o r .  C a r e  m u s t  b e  e x e r c i s e d  i n  t h e  d e v e l o p m e n t  o f  t h r e s h o l d s ,  s i n c e  
t h e y  s e r v e  a s  t h e  t r i g g e r i n g  mechanism f o r  t h e  e x p e n d i t u r e  o f  t h e  c o n t r a c t o r ' s  
r e s o u r c e s  f o r  v a r i a n c e  a n a l y s i s .  T h e i r  p u r p o s e  is t o  d e v e l o p  a  t o l e r a n c e  band  
w h i c h  is s e n s i t i v e  t o  t r u l y  s i g n i f i c a n t  v a r i a n c e s .  An a n a l y s i s  o r  e x p l a n a t i o n  
is r e q u i r e d  f o r  a n y  c o s t  o r  s c h e d u l e  v a r i a n c e  whic.h . e x c e e d s  e i t h e r  t h e  u p p e r  
o r  l o w e r  l i m i t  o f  t h e  e s t a b l i s h e d  t h r e s h o l d .  I n  t h e  d e v e l o p m e n t  o f  t h r e s h -  
h o l d s ,  t h e r e f o r e ,  u n n e c e s s a r y  v a r i a n c e  a n a l y s e s  s h o u l d  b e  m i n i m i z e d  w i t h o u t  
d i l u t i o n  of c o n t r o l .  

a .  T h r e s h o l d s  a r e  b a s e d  o n  t h e  v a l u e  o f  t h e  p e r f o r m a n c e  measurement  d a t a  
e l e m e n t s .  S u c h  t h r e s h o l d s  may b e  e s t a b l i s h e d  e i t h e r  a s  a  . p e r c e n t a g e  
o f  BCWS or  BCWP o r  a s  'a d o l l a r  v a l u e .  F o r  e x a m p l e ,  2 1 0 %  o f  
c u m u l a t i v e  BCWS, o r  $ 5 0 , 0 0 0 ,  w h i c h e v e r  is g r e a t e r  i l l u s t r a t e s  t h i s  

17 



method. A n o t h e r  method is t o  u s e  t h e  C o s t  a n d  S c h e d u l e  V a r i a n c e  d a t a  
e l e m e n t s  ( e . g . ,  v a r i a n c e  a n a l y s i s  is r e q u i r e d  when e i t h e r  t h e  c u r r e n t  
p e r i o d  C o s t  o r  S c h e d u l e  V a r i a n c e  e x c e e d s  b o t h  2 $ 1 0 , 0 0 0  a n d  2 
2 0 % ) .  When i n i t i a l l y  e s t a b l i s h i n g  t h e  t h r e s h o l d s ,  i t  is a d v i s a b l e  t o  
p r o v i d e  f o r  m o d i f y i n g  t h e m  a s  t h e  c o n t r a c t  p r o g r e s s e s ,  ( s e e  
A t t a c h m e n t  1 " G u i d e l i n e s  f o r  E s t a b l i s h i n g  T h r e s h o l d s v ) .  G e n e r a l l y ,  
t h r e s h o l d s  may b e  r e l a x e d  a s  t h e  work r e m a i n i n g  d e c r e a s e s  a n d .  t h e  
r i s k  o f  m e e t i n g  t h e  c o n t r a c t u a l  o b j e c t i v e s  is m i n i m i z e d .  

b. T h r e s h o l d s  may b e  e s t a b l i s h e d  a l s o  a s  p e r c e n t a g e s  of t h e  B u d g e t  
a t  C o m p l e t i o n  (BAC), a s  f o l l o w s :  

C o s t  V a r i a n c e  = (BCWP-ACWP) 1 0 0  % 
T h r e s h o l d  % BAC 

S c h e d u l e  V a r i a n c e  = (BCWP-BCWS) ;, 1 0 0  .% 
T h r e s h o l d  % BAC 

T h i s  r e s u l t s  i n  a  r e l a t i v e l y  f i x e d  d o l l a r  t h r e s h o l d  w h i c h  
becomes a  p r o g r e s s i v e 1  y  s m a . l l e r  p e r c e n t a g e  of cumula t l v e  BCWS 
a n d  BCWP a s  t h e  c o n t r a c t  , p r o g r e s s e s .  S i n c e  t h i s  t y p e  o f  
v a r i a n c e  t h r e s h o l d  may b e  r e l a t i v e l y  l o o s e  e a r l y  i n  t h e  
c o n t r a c t ,  t .he  t h r e s h o l d  f o r  e a r l y  v a r i a n c e s  may b e  s u p p l e m e n t e d  
by a d d i n g  a  t h r e s h o l d  b a s e d  on a  p e r c e n t a g e  of c u m u l a t i v e  BCWS, 
(e .g . ,  2 % . . o f  BAC, o r  + % o f  c u m u l a t i v e  BCWS, 
whiche .ver  is l e s s ) .  

c.. No p a r t i c u l a r  a p p r o a c h  or  s e t  of t h r e s h o l d s  is b e s t  f o r  a l l  
c i r c u m s t a n c e s .  It may b e  a p p r o p r i a t e  t o  u s e  d i f f e r e n t  
t h r e s h o l d s  f o r  c u r r e n t  p e r i o d  a n d  c u m u l a t i v e  t o  d a t e  d a t a ,  f o r  
u n d e r r u n s  or  a h e a d  o f  s c h e d u l e  c o n d i t i o n s ,  f o r  d i f f e r e n t  WBS o r  
o r g a n i z a t i o n a l  e l e m e n t s ,  o r  for  o t h e r  r e p o r t i n g  p u r p o s e s .  Too 
f e w  or  t o o  many v a r i a n c e  a n a l y s e s  i n  r e l a t i o n  t o  t h e  p e r f o r m a n c e  
s t a t u s  of t h e  c o n t r a c t  may i n d i c a t e  i m p r o p e r l y  se t  t h r e s h o l d s  
which  r e q u i r e  a d  j u s  t m e n t  . Whenever  it becomes a p p a r e n t ,  
d u r i n g .  t h e  p e r f o r m a n c e  of a  c o n t r a c t ,  t h a t  e x i s t i n g  t h r e s h o l d s  
a r e  no  l o n g e r  a p p r o p r i a t e ,  t h e y  s h o u l d  b e  r e v i s e d .  

C* CPR VALIDATION 

The a n a l y s t  s h o u l d  p e r f o r m  c e r t a i n  r o u t i n e  a u d i t  f u n c t i o n s  when t h e  CPR is 
r e c e i v e d  t o  e n s u r e  t h a t  t h e  c o n t r a c t o r - s u b m i t t e d  d a t a  a r e  c l e a r ,  c o m p l e t e ,  
c o n s i s t e n t ,  a n d  c r e d i b l e . .  I f  t h e  CPR o r .  o t h e r  r e p o r t s  c o n t a i n  q u e s t i o n a b l e  
d a t a ,  t h e  c o n t r a c t o r  s h o u l d  b e  i n f o r m e d  i m m e d i a t e l y  a n d  s h o u l d  b e  r e q u i r e d  t o  
s u b m i t  a  c o r r e c t e d  r e p o r t  or  more d e t a i l e d  a n a l y s i s ,  . a s  a p p r o p r i a t e .  Only  
a f t e r  d a t a  h a v e  b e e n  s o  v a l i d a t e d  c a n  t h e y  be u s e d  w i t h  c o n f i d e n c e  f o r  
c o n t r a c t  p e r f o r m a n c e  e v a l u a t i o n .  A n a l y s i s  a n d  u s e  o f -  a u d i t e d  CPR d a t a  a r e  



d i s c u s s e d  f u r t h e r  i n  S e c t i o n  I V  o f  L h i s  Guide .  The CPH a u d i t  p r o c e s s  
is a c c o m p l i s h e d  a s  f o l l o w s  : 

1. Work Breakdown S t r u c t u r e  ( F o r m a t  1 )  a n d  Func t i o n a  1 C a t e g o r i e s  ( F o r m a t  
2) ( s e e  F i g u r e s  3 a n d  4)'. 

a .  Review t h e  h e a d e r  i n f o r m a t i o n  f o r  c o m p l e t e n e s s ,  e.g. C o n t r a c t  
Ty pe/Number,  R e p o r t  P e r i o d ,  N e g o t i a t e d  C o s t ,  etc.  

b. Check t h e  e n t r i e s  i n  t h e  r e m a i n d e r  o f  t h e  f o r m ,  i n c l u d i n g  t h e  
h o r i z o n t a l  a n d  v e r t i c a l  m a t h e m a t i c s  f o r  a c c u r a c y ,  r e m e m b e r i n g  
t h a t  v a r i a n c e  c a l c u l a t i o n s  a r e  a l g e b r a i c  s u b t r a c t i o n s .  Where 
t h e  r e p o r t  is v o l u m i n o u s  or  c o m p u t e r  g e n e r a t e d ,  s p o t  c h e c k s  may 
s u f f i c e .  

c. Make a  c o m p a r i s o n  t o  t h e  p r e v i o u s l y  s u b m i t t e d  r e p o r t  a n d  c h e c k  
t o  c o m p a r e  t h a t  t h e  C u m u l a t i v e  t o  D a t e  d a t a  (Columns 7 - 1 1 )  o n  
t h e  c u r r e n t  r e p o r t  is t h e  sum o f  t h e  p r i o r  r e p o r t e d  C u m u l a t i v e  
t o  D a t e  . d a t a  i n  Columns 7 t h r o u g h  11, p l u s  t h e  c u r r e n t l y  
r e p o r t e d  C u r r e n t  P e r i o d  d a t a  i n  Columns 2  t h r o u g h  6. 

d .  Check t o  v e r i f y  t h a t  t h e  t o t a l  ' B u d g e t e d  A t  C o m p l e t i o n  (BAC) 
r e p o r t e d  i n  Column 1 2  is g r e a t e r  t h a n  t h e  C u m u l a t i v e  t o  D a t e  
BCWS r e p o r t e d  i n  Column 7 a n d  t h a t  i t  is e q u a l  t o  t h e  N e g o t i a t e d  
C o s t  p l u s  t h e  E s t i m a t e d  C o s t  o f  A u t h o r i z e d  - U n p r i c e d  Work 
r e p o r t e d  i n  t h e  h e a d e r .  If BAC is g r e a t e r  t h a n  t h e  N e g o t i a t e d  
C o s t  p l u s  t h e  E s t i m a t e d  C o s t  o f  A u t h o r i z e d  U n p r i c e d  Work,. t h e  
" R e c o n c i l i a t i o n  t o  C o n t r a c t  B u d g e t  Base1! p a r t  o f  t h e  f o r m  m u s t  
b e  f i l l e d  o u t .  

e. The t o t a l s  o f  t h e  WBS E l e m e n t s  i n  F o r m a t  1 s h o u l d  e q u a l  t h e  
, t o t a l s  o f  t h e  F u n c t i o n a l  C a t e g o r i e s  i n  F o r m a t  2. 

f .  I d e n t i f y  t h e  v a r i a n c e s  e x c e e d i n g  t h e  t h r e s h o l d s  t h a t  r e q u i r e  
a n a l y s i s  i n  t h e  P r o j e c t  S t a t u s  R e p o r t .  

2 .  B a s e l i n e  ( F o r m a t  3) ( s e e  F i g u r e  5 ) .  

a .  Review t h e  h e a d e r  i n f o r m a t i o n  f o r  c o m p l e t e n e s s ,  e.g. C o n t r a c t  
Type/Number,  R e p o r t  P e r i o d ,  etc.  

b. Check t h e  e n t r i e s  i n  t h e  r e m a i n d e r  o f  t h e  f o r m  t o  i n s u r e  t h a t  
t h e  c o n t r a c t o r  h a s  p l a n n e d  t o  t h e  e n d  o f  t h e  c u r r e n t  c o n t r a q t  
( m o n t h l y  f o r  s i x  m o n t h s ,  q u a r t e r l y  or  a n n u a l l y  t h e r e a f t e r )  a n d  
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t o  n o t e  a n y  f o r e c a s t  c h a n g e s  t h a t  .may r e q u i r e  a d d i t i o n a l  
i n v e s t i g a t i o n .  

c. Check t h e  v e r t i c a l  a n d  h o r i z o n t a l  a d d i t i o n s  f o r  a c c u r a c y .  

d .  Make a  c o m p a r i s o n  t o  t h e  p r e v i o u s l y  s u b m i t t e d  r e p o r t  t o  
d e t e r m i n e  i f  t h e  PM B a s e l i n e  ( B e g i n n i n g  o f  P e r i o d )  is e q u a l  t o  
t h e  p r i o r  r e p o r t e d  PM B a s e l i n e  (End o f  P e r i o d )  p l u s  t h e  p r i o r  
r e p o r t e d  p r o j e c t e d  BCWS f o r  month + 1 (Column 3 ) .  

e. The PM B a s e l i n e  (End o f  P e r i o d )  s h o u l d  e q u a l  t h e  C u m u l a t i v e  t o  
D a t e  BCWS (Column 7) o n  t h e  WBS ( F o r m a t  1) a n d  F u n c t i o n a l  
C a t e g o r i e s  ( F o r m a t  2  1. 

f .  The t o t a l s  f o r  G e n e r a l  a n d  A d m i n i s t r a t i v e ,  U n d i s t r i b u t e d  B u d g e t ,  
a n d  Management R e s e r v e  r e p o r t e d  i n  Column 1 2  o f  t h e  WBS ( F o r m a t  
1 )  a n d  F u n c t i o n a l  C a t e g o r i e s  ( F o r m a t  2 )  s h o u l d  e q u a l  t h e  t o t a l s  
r e p o r t e d  o n  t h e  B a s e l i n e  Format  (Column 1 4 ) .  

g. Review t h e  B a s e l i n e  c h a n g e s  a n d  c h e c k  f o r  a n y  s h i f t s  i n  
t i m e - p h a s i n g  o f  t h e  PM B a s e l i n e  t h a t  r e q u i r e  a d d r e s s i n g  i n  t h e  
P r o j e c t  S t a t u s  R e p o r t .  

3. CPR D a t a  a n d  P r o j e c t  S t a t u s  R e p o r t  (PSR) 

a .  1 n s " r e  t h a t  a l l  v a r i a n c e s  e x c e e d i n g  t h e  s p e c i f i e d  t h r e s h o l d s  f o r  
r e p o r t i n g  i n  t h e  CPR h a v e  b e e n  e x a m i n e d ,  a n a l y z e d ,  a n d  e x p l a i n e d  
i n  t h e  PSR.' .  The n a r r a t i v e  v a r i a n c e  a n a l y s i s  s h o u l d  i n c l u d e ,  b u t  
is n o t  l i m i t e d  t o ,  t h e  f o l l o w i n g :  

( 1 )  I d e n t i f i c a t i o n  a n d  c h a r a c t e r i z a t i o n  o f  t h e  p r o b l e m ,  f o r  
e x a m p l e ,  l a b o r  v a r i a n c e ,  m a t e r i a l  v a r i a n c e ,  d e s i g n  p r o b l e m ,  
or  test  f a i l u r e ;  

( 2 )  I d e n t i f i c a t i o n  o f  t h e  a c t u a l  v a r i a n c e  a n d  p e r c e n t  d e v i a t i o n  
from p l a n ;  

( 3 )  I m p a c t  o f  p r o b l e m  o n  cos t ,  s c h e d u l e  a n d  r e l a t e d  t e c h n i c a l  
p e r f o r m a n c e  ; a n d  

( 4 )  C o r r e c t i v e  a c t i o n  t a k e n  o r  t o  b e  t a k e n ,  i n c l u d i n g  "work 
a r o u n d s "  a n d  e s t i m a t e d  "get-we1 l I t  d a t e  a n d  c o s t s .  



b. . I n s u r e  t h a t  a l l  changes  t o  t h e  B a s e l i n e ,  .Management R e s e r v e ,  and 
U n d i s t r i b u t e d  Budget  a r e  a d d r e s s e d  and e x p l a i n e d .  

c. C o r r e l a t i o n  o f  t h e  PSR n a r r a t i v e  d i s c u s s i o n  w i t h  b o t h  t h e  WBS 
and  F u n c t i o n a l  Formats  i n  t h e  CPR w i l l  p r o v i d e  i n s i g h t  i n t o  t h e  
a r e a  and  n a t u r e  o f  s p e c i f i c  c o n t r a c t o r  per formance  t h a t  may 
r e q u i r e  a n  in -dep th  e x a m i n a t i o n .  



CHAPTER I V .  PERFORMING THE ANALYSIS 

IDENTIFYING SIGNIFICANT MANAGEMENT INFORMATION 

I n d i v i d u a l  i t e m s  o f  CPR d a t a  by t h e m s e l v e s  d o  n o t  n e c e s s a r i l y  p r o v i d e  a  
b a s i s  f o r  d e c i s i o n - m a k i n g .  After e s t a b l i s h i n g  CPR d a t a  c r e d i b i l i t y ,  i t  is 
n e c e s s a r y  t h a t  c o m p a r i s o n s  b e  made,  r e l a t i o n s h i p s  b e  i d e n t i f i e d ,  a n d  t h e  d a t a  
b e  t a b u l a t e d ,  c h a r t e d ,  a n d  e x t r a p o l a t e d ,  i n  o r d e r  t o  d e r i v e  s i g n i f i c a n t  
i n f o r m a t i o n  f o r  management.  F o r  e x a m p l e ,  t a b u l a t i n g  BCWP d a t a ,  a s  d i s p l a y e d  
b e l o w ,  s h o w s  a  t r e n d  o f  i n c r e a s i n g  BCWP e a c h  month o v e r  a  t h r e e  month p e r i o d .  

Month T h i s  
Month 

E x p a n s i o n  o f  t h i s  c o n c e p t  t o  i n c l u d e  t h e  r e l a t i o n s h i p  b e t w e e n  BCWS 
a n d  BCWP is i l l u s t r a t e d  be low:  

From t h i s ,  i t  is r e a d i l y  a p p a r e n t  t h a t ,  w h i l e  BCWP i n c r e a s e s  month a f t e r  
m o n t h v a t  a  c o n s i s t e n t  r a t e ,  p e r f o r m a n c e  is f a l l i n g  f u r t h e r  a n d  f u r t h e r  b e h i n d  
t h e  p l a n n e d  BCWS. The a b o v e  e x a m p l e s  i l l u s t r a t e  how d a t a  c a n  y i e l d  
s i g n i f i c a n t  i n f o r m a  t i o n  s i m p l y  by d i s p l a y  a n d  c o m p a r i s o n  w i t h o u t  t h e  
a p p l i c a t i o n  o f  . : t a t i s t i c a l  t e c h n i q u e s .  T h i s  c h a p t e r  d e s c r i b e s  a d d i t i o n a l  
t a b u l a t i n g ,  c h a r t i n g ,  a n d  s t a t i s t i c a l  a n a l y s i s  t e c h n i q u e s  t h e  a n a l y s t  may f i n d  
h e l p f u l  i n  d e t e r m i n i n g  c u r r e n t  s t a t u s  a n d  i n  e x a m i n i n g  t r e n d s .  The n e x t  
c h a p t e r  u s e s  t h i s  b a s e  f o r  f o r e c a s t i n g  f u t u r e  p e r f o r m a n c e .  

T h i s  G u i d e  is n o t  i n t e n d e d  t o  b e  a l l  e n c o m p a s s i n g .  The v a r i o u s  t e c h n i q u e s  
c a n  be u s e d  a s  shown,  o r  c a n  b e  t a i l o r e d  o r  combined .  E v e n t u a l l y ,  new a n d  
i m p r o v e d  t e c h n i q u e s  may e m e r g e .  I n  t h i s  r e g a r d ,  u s e r s  o f  t h i s  G u i d e  a r e  
e n c o u r a g e d  t o  s u b m i t  t e c h n i q u e s  f o r  a n a l y z i n g  c o n t r a c t o r  s u b m i t t e d  c o s t  d a t a  
f o r  p o s s i b l e  i n c l u s i o n  i n  s u b s e q u e n t  i s s u e s  o f  ' t h i s  d u i d e .  .At tachment  2  
c o n t a i n s  a f o r m a t  f o r  p r e p a r i n g  a n d  s u b m i t t i n g  a d d i t i o n a l  t e c h n i q u e s .  

Next  
Month 

1 3 0  BCWS 
BCWP 
sv 
Lk of  BCWS 

L a s t  
Month 

1 1 0  
9  5 

-1 5 
8 6 

7 r 

Month 
B e f o r e  L a s t  

1 0 0  
9 0  

-1 0  
9 0  

T h i s  
Month 

1 2 0  
1 0 0  
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B. STATUS ANALYSIS 

For  performance measurement purposes ,  c u r r e n t  c o n t r a c t  s t a t u s  is d e r i v e d  
from a n  a n a l y s i s  of  t h e  l a t e s t  a v a i l a b l e  d a t a  i n  CPR Formats 1 and 2 ,  Columns 
2  th rough  11, and Format 3 ,  Column 2. A l l  s u b s e q u e n t  r e f e r e n c e s  t o  Columns of 
t h e  CPR a r e  t o  t h e  WBS (Format 1 1 ,  u n l e s s  o t h e r w i s e  s t a t e d .  Also ,  u n l e s s  
o t h e r w i s e  n o t e d ,  t h e  Performance Measurement B a s e l i n e  ( S u b t o t a l  l i n e )  is used 
a s  t h e  r e f e r e n c e .  C u r r e n t  s t a t u s  w i l l  be c a l c u l a t e d  and p resen ted  f o r  t h e  
Cumulative To  a ate WBS d a t a  o n l y .  These' same c a l c u l a t i o n s  can  be made, when 
a p p r o p r i a t e ,  f o r  t h e  C u r r e n t  p e r i o d  WBS o r  F u n c t i o n a l  ' c a t e g o r i e s  o r  f o r  
Cumulative To Date  F u n c t i o n a l  C a t e g o r i e s .  

1. Var iance  De te rmina t ion  

a .  Bas ic  D o l l a r  Rela t i o n s h i p s .  The v a r i a n c e s  d i s c u s s e d  i n  t h i s  
paragraph a r e  t h e  Schedule  Var iance  (SV) and Cost  Var iance  (CV), 
d e r i v e d  from b a s i c  BCWS, BCWP, and ACWP d a t a .  The columns r e f e r e n c e d  
a r e  i n  t h e  December CPR ( F i g u r e  3 ) .  The d a t a  shown i n  t h e  CPR a r e  i n  
thousands  o f  d o l l a r s ,  a  p r a c t i c e  which is fo l lowed  a l s o  i n  s u b s e q u e n t  
. d i s p l a y s  o f  c a l c u l a t i o n s  u s i n g  d o l l a r  d a t a .  

b. D o l l a r  Var iances  Without Earned Value Concept. P r i o r  t o  t h e  
development o f  t h e  "earned v a l u e u  c o n c e p t ,  most c o n t r a c t  v a r i a n c e s  
were, measured s imply '  a s  s p e n d i n g  v a r i a n c e s ,  i.e., a  spend plan was 
r e l a t e d  t o  t h e  a c t u a l  c o s t  exper ienced .  For example: 

I Spending Var iance  = Budget Expend i tu re  P lan  - Actual  Costs  

Th i s  means t h a t  $4,789 more was s p e n t  t o  d a t e  than  was planned.  
~ e l y i n g  on t h i s  r e l a t i o n s h i p  a i o n e  is a  f a l l a c y  i n  t h a t  t h e  c o s t  
exper ienced  is n o t  b e i n g  measured i n  terms of what was done,  b u t  o n l y  
i n  t e r m  o f  what was planned t o  be s p e n t  o r  a  r a t e  of e x p e n d i t u r e .  
In  t h e  example above,  t h e  c o n t r a c t o r  planned t o  do  $86,733 worth of  
work, and s p e n t  $91,522 and may have done no work a t  a l l .  On t h e  
o t h e r  hand,  c o n s i d e r a b l y  more work than  planned cou ld  have been 
accomplished f o r  t h e  same $91,522. The s p e n d i n g  v a r i a n c e  e q u a t i o n  
does  n o t  d i f f e r e n t i a t e  between t h e  r e s u l t s .  To c o r r e c t  t h i s  
d e f i c i e n c y  , t h e  "earned v a l u e w  concep t  was added.  Simply s t a t e d  , 
"earned va lue"  is a  measure o f  t h e  'work accomplished (BCWP), 
determined i n  t e r m  o f  t h e  amount planned for  t h a t  work (BCWS). Th i s  
can  t h e n  be compared t o  t h e  BCWS t o  de te rmine  Schedule  Var iance ,  and 
t o  ACWP t o  d e t e r m i n e  Cost  Variance.  The b a s i c  i n t e r p r e t a t i o n  of  
ea rned  v a l u e  d a t a  e l e m e n t s  f o r  v a r i a n c e  a n a l y s i s  is d e p i c t e d  i n  
F i g u r e  7. 



A INTERPRETATION OF COST AND SCHEDULE VARIANCES 

COST. SCHEDUlE 
BCWS BCWP ACWP VARIANCE VARIANCE DESCRIPTION 

$1 $1 $1 $0 $0 On Cost On Schedule 

$2 $2 $1 $1 $0 Under Cost . On Schedule 

$1 $1 $2 ($11 $0 Over &st On Schedule 

$1 $2 $2 $0 $1 On Cost Ahead of Schedule 

$1 $2 $3 ($1) $1 Over Cost Ahead o f  Schedule 

$ 1 $2 $1 '$1 $1 Under Cost Ahead o f  Schedule 

$3 $2 $1 $1 ($1 I Under Cost Behind Schedule 

$2 $1 $3 ($21 ($1 I Ovei Cost Behind Schedule 

$2 $1 $1 $0 1 On Cost Behind Schedule 

Cost Variance = BCWP - ACWP 

Schedule Variance = BCWP - BCWS 

B INTERPRETATION OF AT COMPLETION VARIANCES 

AT COMPLEIION 
BAC EAC VARIANCE DESCRIPTION 

$1 $ 1 $0 Forecast On Cost 

$2 $1 $1 Forecast Under Cost 

$1 $2 ($1) Forecast Over Cost 

At Completion Variance = BAC - EAC 

FIGURE 7: EARNED VALUE DATA ELEMENTS INTERPRETATIONS . 



c. D o l l a r  S c h e d u l e  V a r i a n c e  (SV) Wi th  E a r n e d  V a l u e  C o n c e p t .  The e a r n e d  
va3.11e SV is d e t e r m i n e d  by:  

SV = BCWP - - BCWS 

T h i s  means t h a t  $ 8 6 , 7 3 3  w o r t h  o f  work h a d  b e e n  s c h e d u l e d  t o  b e  
a c c o m p l i s h e d  (BCWS), b u t  t h a t  work which  h a d  been  b u d g e t e d  f o r  o n l y  
$ 7 8 , 8 7 5  h a d  b e e n  a c c o m p l i s h e d  (BCWP), f o r  a  n e g a t i v e  v a r i a n c e  of 
$7 ,858 .  The $ 7 , 8 5 8  is shown i n  p a r e n t h e s i s  t o  d e n o t e  t h e  
u n f a v o r a b l e ,  b e h i n d  s c h e d u l e  c o n d i t i o n .  

d .  D o l l a r  C o s t  V a r i a n c e  (CV) Wi th  E a r n e d  V a l u e  C o n c e p t .  The e a r n e d  
v a l u e  CV is d e t e r m i n e d  by:  

( C o l  1 1 )  = ( C o l  8 )  -'. ( C o l  9 )  

CV = BCWP - .  ACWP 

T h i s  means t h a t  $ 1 2 , 6 4 7  more was s p e n t  o n  t h e  work a c c o m p l i s h e d  t h a n  . 

h a d  b e e n  p l a n n e d  f o r  t h a t  work.  T h i s  is f a r  d i f f e r e n t  f r o m  t h e  
$ 4 , 7 8 9  t h a t  r e s u l t e d  by c o m p a r i n g  o n l y  t h e  s p e n d  p l a n  v e r s u s  a c t u a l  
a c c o m p l i s h m e n t  ( s e e  p a r a g r a p h  1 .b .  a b o v e ) .  S i n c e  t h e  c u m u l a t i v e  t o  
d a t e  p o s i t i o n  is a n  o v e r r u n  c o n d i t i o n ,  t h e  $12 ,647  is e n c l o s e d  i n  
p a r e n t h e s e s .  Note  t h a t  i n  c a l c u l a t i n g  e a c h  v a r i a n c e ,  ACWP o r  BCWS 
was s u b t r a c t e d  f r o m '  BCWP t o  o b t a i n  t h e  c o r r e c t  s i g n  t o  d e n o t e  a  
f a v o r a b l e  o r .  u n f a v o r a b l e  v a r i a n c e .  

2. P e r c e n t a g e  R e l a t i o n s h i p s .  The d o l l a r  v a r i a n c e s  d i s c u s s e d  a b o v e  d o  
n o t  a l w a y s  t e l l  t h e  c o m p l e t e  s t o r y .  A v a r i a n c e  is s i g n i f i c a n t  r e l a t i v e  t o  
some b a s e .  

a .  P e r c e n t  S c h e d u l e  V a r i a n c e  (SV) s h o u l d  b e  r e l a t e d  t o  t h e  a m o u n t  o f  
work p l a n n e d  t o  h a v e  b e e n  a c c o m p l i s h e d .  

P e r c e n t  SV = ( C o l  1 0 )  ( C o l  7 )  

- - SV BCWS 

= ( $ 7 , 8 5 8 )  $ 8 6 , 7 3 3  

T h i s  means t h a t  t h e  c o n t r a c t  is 9.1% b e h i n d  s c h e d y l e  i n  terms o f  
t o t a l  work p e r f o r m e d  a t  t h i s  p o i n t  i n  time. 
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b. P e r c e n t  Cost  Var iance  (CV) s h o u l d  be r e l a t e d  t o  t h e  amount o f  work 
accomplished : 

P e r c e n t  CV = (Col 1 1 )  (Col 8 )  

- - C V BCWP 

= ( $ i 2 , 6 4 7 )  $78,875 

- - (16.0%) 

T h i s  means t h a t  t h e  c o n t r a c t  has  a  .16% c o s t  over run  a t  t h i s  p o i n t  i n  
t ime.  

3. Performance I n d i c e s  and F a c t o r s .  A v a r i e t y  o f  performance i n d i c e s  and 
f a c t o r s  a r e  used t o  q u a n t i f y  performance.  . Some o f  t h e  morel u s e f u l  ones  a r e  
p r e s e n t e d  i n  t h i s  pa ragra  ph . 

a .  Cost  Performance Index (CPI ) .  T h i s  is a n  i n d i c a t i o n  of t h e  
cumula t ive  t o  d a t e  c o s t  e f f i c i e n c y  w i t h  which work has  been 
accomplished.  

Cumulative CPI = (Col 8 )  (Col 9 )  

= BCWP ACWP 

This  index  may be o b t a i n e d  a l s o  f o r  a  s p e c i f i c  month - u s u a l l y  t h e  
l a t e s t  a v a i l a b l e .  For t h e  CPR example i n  t h i s  Guide, t h e  i n c r e m e n t a l  
e f f i c i e n c y  f o r  December is : 

Inc rementa l  CPI = (Col 3 )  (Col 4 )  

CPI = . BCWP ACWP 

= $13,204 $13,634 

T h i s  means t h a t  f o r  each budget  d o l l a r  s p e n t  ' t o  d a t e ,  86# i n  v a l u e  
was r e c e i v e d ;  i n  t h e  l a t e s t  month f o r  which d a t a  a r e  a v a i l a b l e ,  97# 
i n  v a l u e  was r e c e i v e d ,  a  c o n s i d e r a b l e  improvement o v e r  t h e  cumula t ive  
t o  d a t e  f i g u r e .  

. .. 
I 
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b. S c h e d u l e .  P e r f o r m a n c e  I n d e x  ( S P I ) .  T h i s  is a n  i n d i c a t i o n  of' t h e  
s c h e d u l e  e f f i c i e n c y  w i t h  w h i c h  work h a s  been  a c c o m p l i s h e d :  

S P I  = ( C o l  8 )  ( C o l  7 )  

= BCWP BCWS 

= $ 7 8 , 8 7 5  $ 8 6 , 7 3 3  

T h i s  means t h a t  work h a s  b e e n  a c c o m p l i s h e d  t o  d a t e  a t  a  r a t e  o f  9 1 %  
o f  p l a n .  

c .  S c h e d u l e - C o s t  I n d e x  ( S C I ) .  Some a n a l y s t s  p r e f e r  t o  r e d u c e  c o s t  a n d  
s c h e d u l e  i n d i c e s  t o  a  s i n g l e  i n d e x  a s  f o l l o w s  : 

SCI = S P I  x  CPI 

T h i s  means t h a t  a c c o m p l i s h m e n t  is a t  a  r a t e  o f  78.3% o f  p l a n ,  
c o n s i d e r i n g  b o t h  s c h e d u l e  a n d  c o s t .  T h i s  i n d e x  may b,e o f  v a l u e ,  
e s p e c i a l l y  i n .  r a t i n g  o r  r a n k i n g  a  ' number o f  WBS e l e m e n t s  o r  
f u n c t i o n a l  a c t i v i t i e s  u n d e r  a  c o n t r a c t .  

A d i s a d v a r i t a g e  i n  t h i s  i n d e x  is t h a t  e q u a l  w e i g h t  is g i v e n  t o  e a c h  o f  
its c o m p o n e n t s .  I n  o r d e r  t o  o v e r c o m e  t h i s  d i s a d v a n t a g e ,  w e i g h t i n g  
f a c t o r s  may b e  i n t r o d u c e d  i n t o  t h e  e q u a t i o n  a s  f o l l o w s :  

Ws ( S P I )  + W, ( C P I )  
W e i g h t e d  SCI = 

ws+ wc 

I n  t h i s  e q u a t i o n ,  W r e p r e s e n t s  t h e  w e i g h t  g i v e n  t h e  i n d e x  d e n o t e d  by 
t h e  s u b s c r i p t  ( s  f o r  s c h e d u l e ,  c f o r  c o s t ) .  F o r  s i m p l i c i t y ,  if c o s t  
is c h a r a c t e r i z e d  a s  t w i c e  a s  i m p o r t a n t  a s  s c h e d u l e ,  t h e  f o l ' l o w i n g  
w e i g h t e d  SCI would  a p p l y :  

W e i g h t e d  SCI = 1 ( 0 . 9 1 )  + 2 ( 0 . 8 6 )  
3 

T h i s  means t h a t ,  g i v i n g  % c o s t  t h e  g r e a t e r  w e i g h t '  d u e  t o  its g r e a t e r  
i m p o r t a n c e  u n d e r  t h e  g i v e n  c i r c u m s t a n c e s ,  a  new i n d e x  is d e r i v e d  w i t h  
a c c o m p l i s h m e n t  a t  a  r a t e  o f  87.7% o f  p l a n .  T h i s  skewed  t h e  SCI 
t o w a r d  t h e  CPI. 
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d.  P e r c e n t  Complete. T h i s '  is t h e  r e l a t i o n s h i p  o f  t h e  amount o f  budgeted- 
work accomplished t o  d a t e  (BCWP) t o  t h e  amount of budgeted work 
planned f o r  t h e  t o t a l  c o n t r a c t ,  t h e  Budget a t  Completion (BAC): 

P e r c e n t  Complete = (Col 8 )  (Col 1 2 )  

= BCWP B AC 

= $78,875 $292,420 

Th i s  means t h a t  t o  d a t e  27.0 % of t h e  t o t a l  budget  (BAC) has  been 
accomplished . 

e .  P e r c e n t  Spen t .  Th i s  is t h e  r e l a t i o n s h i p  o f  t h e  amount s p e n t  t o  d a t e  
(ACWP) t o  t h e  e s t i m a t e d  c o s t  a t  complet ion ( E A C )  f o r  t h e  c o n t r a c t :  

P e r c e n t  Spen t  = (Col 9 )  (Col 1 3 )  

= ACWP EAC 

= $91,522 $281,960 

= 32.5% 

This  means t h a t  t o  d a t e  32.5 % of t h e  t o t a l  e s t i m a t e d  c o s t  has  been 
s p e n t ,  compared t o  27.0 % of t h e  t o t a l  budget accompl ished t o  d a t e .  

The u s e  o f  EAC is g e n e r a l l y  a s s o c i a t e d  w i t h  c o s t - t y p e  c o n t r a c t s ;  one  
might ,  however, use  t h e  BAC a s  t h e  base:  

P e r c e n t  Spen t  = (Col 9 )  (Col 1 2 )  

= ACWP BAC 

Th i s  means t h a t  t o  d a t e  31.3 % o f  t h e  bbudget has  been s p e n t .  When 
comparing t h i s  f i g u r e  w i t h  t h e  p e r c e n t  o f  BAC accomplished,  a 
q u e s t i o n  may be r a i s e d  r e g a r d i n g  t h e  a.dequacy o f  t h e  budget which has  
been e s t a b l i s h e d  f o r  t h i s  e f f o r t .  The above c a l c u l a t i o n  (31.3%) 
assumes t h e  u s e  o f  t h e  remain ing  Management Reserve budget .  Another 
way one might c a l c u l a t e  t h e  P e r c e n t  Spen t  is t o  add t h e  remain ing  
Management Reserve t o  t h e  EAC (Col 1 3 )  t h e r e b y  assuming t h a t  t h e  



management r e se rve  w i l l  be appl ied .  The Percent Spent under t h e s e  
cond i t i ons  is a s  fol lows:  

Percent  Spent = (Col 9 )  (Col 13 )  + (Col 12)  

(EAC =, ' ACWP + MR ) 

= $91,522 ($281,960 + $11,982) 

= $91,522 $293,942 

=31.1.$ 

T h i s  range o f  Percent  Spent  ca l cu l a t i ons .  (31.1% t o  32.5%) i n d i c a t e s  
t h e  v a r i a t i o n s  a s s o c i a t e d  w i t h  t h e  Budget A t  Completion ( B A C ) ,  t h e  
Est imate  a t  Completion ( E A C ) ,  and t h e  a p p l i c a t i o n  o f  Management.. 
Reserve ( M R ) .  The r a t e  o f  MR a p p l i c a t i o n  and t h e  var iance  between 
t h e  BAC and EAC a r e  f a c t o r s  t h a t  should be considered i n  dec id ing  
which Percent  Spent c a l c u l a t i o n  t o  use. 

f .  "To C ~ m p l e t e ~ ~  Performance Index (TCPI). Another way t o  look a t  
performance is from an end-of-contract viewpoint. Ins tead  o f  looking 
a t  t h e  Percent  Complete compared t o  t h e  Percent  Spent ,  t h e  
r e l a t i o n s h i p  between t h e  work remaining may be examined versus  t h e  
money r equ i r ed  t o  accomplish t h e  work remaining. 

1 TCPI (EAC) = ( C o l 1 2  - Col 8 )  (Col 13  - Col 9 )  

= (BAC - BCWP) (EAC - ACWP) 

  his means t h a t  t h e  remaining work would have t o  be accomplished a t  
an e f f i c i e n c y  l e v e l  of  112% i n  o rde r  t o  complete t h e  e f f o r t  wi th in  
t h e  EAC. The p red i c t i on  of  a  c o n t r a c t  underrun (EAC-BAC) implies  a  
h igher  l e v e l  o f  f u t u r e  performance. 

The BAC may be used f o r  t h e  llmoney l e f t "  por t ion  o f  t h e  index and 
r e s u l t s  i n  t h e  fol lowing:  

TCPI (BAC) = (Col 12 - Col 8 )  (Col 12 )  - C O ~  9 )  

= (BAC - BCWP) (BAC - ACWP) 



Thus, an e f f i c i e n c y .  l e v e l  o f  106% is requi red  t o  ach ieve  t h e  BAC. 
This h igher  than 100% e f f i c i e n c y  is r equ i r ed  t o  compensate f o r  t h e  
lower than 100% e f f i c i e n c y  ind i ca t ed  by C P I  (paragraph 3.a.) .  

g. Manmonth Cost. The manmonth c o s t  can be u sed '  a s  a  performance 
measurement f a c t o r .  The average  c o s t  t o  d a t e  o f '  a  manmonth o f  work 
can be used t o  gene ra t e  a l t e r n a t i v e  e s t ima te s .  The c o s t  per manmonth 
can be used a l s o  t o  a s s e s s  t h e  c r e d i b i l i t y  o f  t h e  e s t ima te s  f o r  
completing t h e  work remaining wi th in  t h e  BAC o r  wi th in  t h e  EAC. T h e  
CPR Format 2  and t h e  Manpower Management Report provide t h e  key  
information r equ i r ed  f o r  such a n a l y s i s  a s  shown i n  Table 1 and 
d iscussed  f u r t h e r  i n  paragraph V.B.4. 

h.  Management Reserve ( M R )  S t a t u s .  MR is budget se t  a s i d e  by t h e  
c o n t r a c t o r  a t  t h e  o n s e t  o f  a  c o n t r a c t  f o r  unforeseen in-scope e f f o r t  
i n  a d d i t i o n  t o  t h e  known and planned work. The adequacy o f  t h i s  
budget and its r a t e  o f  use have a  d i r e c t  bear ing  on c o s t  performance 
assessment.  For example, c o s t  performance i n '  t h e  e a r l y  s t a g e  of  a  
development c o n t r a c t  may appear  adequate .  However, it is a l s o  
necessary t o  examine t h e  r a t e  o f  use o f  MR. ' If t h i s  budget has been 
v i r t ua lZy  deple ted  e a r l y  i n  t h e  c o n t r a c t  because of  work omi t ted  i n  
t h e  o r i g i n a l  planning,  then  a  s e r i o u s  forthcoming c o s t  problem is 
ind i ca t ed  and more d e t a i l e d  a n a l y s i s  is requi red .  MR s t a t u s  may be 
approached i n  e i t h e r  o f  two ways : 

(1) Di rec t  MR S t a t u s .  This  may be i n  t h e  form o f :  

( a )  MR Remaining (Format 1, Column 12) .  The MR remaining on 
t h e  sample c o n t r a c t  is $11,982,000. 

( b )  MR Applied. T h i s  is t h e  summation o f  MR a p p l i c a t i o n s  
r e p o r t e d ' i n  t h e  P r o j e c t  S t a t u s  Report (PSR). 

( c )  Percentage Rela t ionsh ips  - MR Remaining o r  MR Applied may 
be  r e l a t e d  t o  t h e  t o t a l  MR c r e d i t e d  t o  t h e  c o n t r a c t :  

$MR Remaining = MR Remaining 
( I n i t i a l  MR + MR from Changes) 

%MR Applied = MR Applied 
( I n i t i a l  MR + MR from Changes) 

( 2 )  E f f ec t  on A t  Completion Variance. MR may be viewed i n  terms of 
its e f f e c t  on t h e  A t  Completion Variance i n  Column 14 . '  In t h e  
example (F igure  31,  t h e  $11,982,000 Management Reserve o f f s e t s  
t h e  t o t a l  unfavorable  A t  Completion Variance of $1,522,000 f o r  a  
p red ic ted  underrun o f  $10,460,000 a t  c o n t r a c t  completion. 
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. . . . TABLE 1 
. COST PER MANMONTH FACTORS 

'> ; 
..I 

ACTUAL COST OF WORK PERFORMED BUDGET TO ESTIMAT E TO BUDO€l AT ESTIMATE AT 
CURRENT PERIOD CUM. TO DATE COMPLETION COMPLETION COMPLETION COMPLFTION 

MY *000) MM UCml MM UmOl MY UOOQI MU *000) YM QOOQ 

ITEM 
MMR CPn MMR C W  MMR CPR MMR CPn MMR 

COL ) COL lB LESS COL 12 LESS COL llc LESS W L  13 LESS WL 18 
CPR MYR CPn 

COL 17m COL 4 COL 17c 
COL 17d COL 7 COL 17c COL a W L  12 W L  IL COL 13 

I! I LZ) 10 141 (a (81 m U) o ( l a  1111 na 

Cost 13,634 91,522 201,563 190.438 280.438 281,960 

Less Non-Labor 
Cost o f :  

Procurement 232 1,901 11,859 11.828 13,729 13,729 
- 

Mater ia l  O.H. 12 9 5 592 591 68 6 686 

Subcontract ing 3,678 26,005 41.361 38,013 63,418 64,018 

Subto ta l  3.922 28,001 53.752 50,432 77,833 78,433 

Total  Labor- 
I n t e n s i v e  Items 4,053 9.712 24,258 63,521 69,196 147,811 70,937 140,006 92,755 202,605 95,195 203,527 

Cost Per Manmonth $ 2,396 $ 2,619 $ 2,136 $ 1,974 $ 2,184 $ 2,138 



C. TREND ANALYSIS TECHNIQUES 

1. S e l e c t i o n  o f  B a s i c  Data.  Trend a n a l y s i s  can  be performed by u s i n g  
t o t a l s  ( t h e  llbottom l i n e "  approach)  o r  by i s o l a t i n g  p a r t i c u l a r  l i n e  i t ems  o r  
g roups  o f  l i n e  i t ems .  To emphasize t h e  a n a l y s i s  o f  c o n t r a c t  work performance,  
.Tab le  2 and subsequen t  t r e n d  a n a l y s e s  u s e  WBS d a t a  and exc lude  G&A. Ana lys i s  
o f  G&A c o u l d  be combined w i t h  t h e  WBS d a t a ,  depending on t h e  o b j e c t i v e s  o f  t h e  
a n a l y s i s ,  t a k i n g  i n t o  c o n s i d e r a t i o n  how G&A might'  impact  t h e  a n a l y s i s .  

2. The E x t r a p o l a t i o n  Approach. P a s t  and c u r r e n t  d a t a  a r e  o f t e n  used i n  
f o r e c a s t i n g  f u t u r e  performance.  The e x t r a p o l a t i o n  o f  h i s t o r i c a l  performance 
t r e n d s  t o  e s t a b l i s h  f u t u r e  p o s i t i o n s  is a n  i m p o r t a n t  and p r a c t i c a l  a n a l y s i s  
t o o l .  Once a  t r e n d  o f  performance has  been e s t a b l i s h e d ,  it  may be expec ted  
g e n e r a l l y  t o  c o n t i n u e  i n  t h a t  d i r e c t i o n  e x c e p t  f o r  o u t s i d e  o r  u n f o r e s e e n  
y f l u e n c e s .  These i n f l u e n c e s  may t a k e  t h e  form o f  f a i l u r e s  o r  b r e a k t h r o u g h s ,  
c o r r e c t i v e  a c t i o n  o r  t e c h n i c a l  performance parameter  changes .  The approach 
which s h o u l d  be t a k e n  r e l a t i v e  t o  d a t a  e x t r a p o l a t i o n s  is: 

o  Examine c u r r e n t  and h i s t o r i c a l  performance d a t a  f o r  t r e n d s  ; I 
o  I n t e r p r e t  and draw c o n c l u s i o n s  from t h e  t r e n d s ;  

o  Use t h e  t r e n d s ,  i n t e r p r e t a t i o n s ,  and c o n c l u s i o n s  t o  p r e d i c t  
f u t u r e  p o s i t i o n s  ; and 

o  Ref ine  p r e d i c t i n g  approaches  based on r e s u l t s  t o  b e t t e r  p r e d i c t  
f u t u r e  p o s i t i o n s .  

In  t h i s  s e c t i o n ,  c u r r e n t  and h i s t o r i c a l  d a t a  w i l l  be examined f o r  
t r e n d s  and f o r  c o n c l u s i o n s  t o  be drawn from t h e s e  t r e n d s .  The h i s t o r i c a l  d a t a  
used a r e  from t h e  CPR Format 1 c o v e r i n g  t h e  p e r i o d  January 1, 19XX th rough  
December 31,  19XX (Attachment 3 ) .  

3. Data O r g a n i z a t i o n  and Arrangement 

a .  Tabu la r  Data.  B a s i c  d a t a  a r e  o f t e n  d i f f i c u l t  t o  r e a d ,  a n a l y z e ,  
i n t e r p r e t ,  compare,  o r  draw c o n c l u s i o n s  from. Th i s  is e s p e c i a l l y  
t r u e  when t h e  r e l a t i o n s h i p s  a r e  complex, fo rmats  a r e  "busy", o r  
pe r iod- to -pe r iod  d a t a  a r e  t o  be compared. An example o f  t h i s  is 
t r y i n g  t o  d e t e c t  t r e n d s  by l o o k i n g  a t  t h e  BCWS, BCWP, o r  ACWP a s  
p r e s e n t e d  i n  t h e  twe lve  monthly CPRs shown i n  Attachment 3.  To 
overcome t h i s  problem, t h e  d a t a  a r e  t a b u l a t e d  b e f o r e  a n  a n a l y s i s  is 
under taken .  Tab le  2 is a n  example. 



TABLE 2 

COST PERFORMANCE INDEX 

G r a p h i c  D a t a .  Even t h e  C o s t  P e r f o r m a n o e  I n d i c e s  shown i n  T a b l e  2 
a r e  d i f f i c u l t  t o  a n a l y z e  f o r  t r e n d s .  When p r e s e n t e d  i n  g r a p h i c  
f o r m ,  a s  i n  F i g u r e  8, r e l a t i o n s h i p s  a r e  g e n e r a l l y  e a s i e r  t o  see a n d  
t o  u n d e r s t a n d . T h e  s o l i d  l i n e  i n  F i g u r e  8 is a  g r a p h i c  d i s p l a y  o f ,  
t h e  i n c r e m e n t a l  CPI  by month u s i n g  t h e  d a t a  i n  T a b l e  2. Even 
t h o u g h  t h e s e  m o n t h l y  d a t a  a r e  now i n  a  f o r m  which  is much e a s i e r  t o  
v i s u a l i z e  t h a n  t a b u l a r  d a t a ,  it is s t i l l  r e l a t i v e l y  d i f f i c u l t  t o  
i n t e r p r e t  b e c a u s e  of t h e  v a r i a b i l i t y  o f  t h e  d a t a .  The d a s h e d  l i n e  
i n  F i g u r e  8 is a  g r a p h i c  d i s p l a y  o f  t h e  c u m u l a t i v e  CPI from t h e  
d a t a  i n  T a b l e  2. A s  c a n  b e  s e e n ,  c u m u l a t i v e  d a t a  s m o o t h  t h e  
v a r i a t i o n s  w h i c h  a r e  a p p a r e n t  i n  t h e  p l o t t i n g  o f  i n c r e m e n t a l  d a t a .  
T h e s e  a r e  a  number o f  methods  f o r  s m o o t h i n g  d a t a  which  makes t h e m  
more r e a d i l y  u n d e r s t o o d  a n d  i n t e r p r e t e d ,  a n d  t h e r e b y  e a s i e r  t o  b e  
a c t e d  upon .  Some o f  t h e s e  methods  a r e  d e l i n e a t e d  i n  s u b s e q u e n t  
p a r a g r a  phs  . 

r. 

UONTH 

J 
F ' 
H 
A 
M 
J 
J 
A 
S 
0' 
N 
D 

Totals 

INCREMENTAL 

BCWP - : ACCrP - CPI 
CPR Col 3 CPR Col 4 

1623 1623 1.000 
2200 2200 1.000 
2362 3266 .723 
2548 3434 .742 
3347 3691 .907 
3804 448 7 .848 
52 64 5730 .919 
7 37 3 8769 .841 
7668 10132 .757 
10036 12050 ;833 
11533 13121 .879 
11613 11991 .968 

69371 80494 10.417 

CUMULATIVE TO DATE 

BCWP - : ACUP = CPI 

1.000 
1.000 
.872 
.830 
.850 
.849 
.866 
.859 
.835 
.835 
.843 
.862 

.862 

CPR Col 8 

1623 
3823 
6185 
8733 
12080 
15884 
21148 
28521 
36189 
46225 , 
57758 
69371 

69371 

CPR Col 9 

1623 
3823 

- 7089 
105 23 
14214 
18701 
244 31 
33200 
43332 
55382 
68503 
804 94 

80494 
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Smoothing  Techn iques .  . Smoothing  t e c h n i q u e s  a t t e m p t  t o  c a n c e l  o u t  t h e  
e f f e c t s  o f  random v a r i a t i o n  a n d  presumably  r e v e a l  t h e  u n d e r l y i n g  
t r e n d s  b e i n g  s o u g h t .  The f o u r  t y p e s  o f  s m o o t h i n g  t e c h n i q u e s  
d i s c u s s e d  a r e  t h e  mean, t h e  moving a v e r a g e ,  t h e  method of  l e a s t  
s q u a r e s ,  and  c u r v i l i n e a r  t r e n d s .  

( 1 )  The Mean. T h i s  is t h e  a r i t h m e t i c  a v e r a g e  o f  t h e  d a t a  and  is 
c a l c u l a t e d  by t h e  e q u a t i o n  - x = ( ' x i  

C 

rl 

where  : X is t h e  mean 

< x i  is t h e  sum o f  t h e  ' i n c r e m e n t a l  v a l u e s  

rl is t h e  number o f  X v a l u e s  
. . "  . . 

' I .  ' For  t h e  d a t a  u s e d  ( ~ a b l ?  2 1 ,  t h e  a v e r a g e  CPI is . ,  

1 2  Average CPI = CPI ( t o t a l  a l l  v a l u e s )  

' T h i s  v a l u e  is shown o n  F i g u r e  9 ~ h e ' m e a n  is s i m p l y  t h e  a v e r a g e  
o f  p a s t  pe r fo rmance  amd hence  is ' e a s y  t o  c a l c u l a t e .  However, i t  '. 
r e d u c e s  a l l  h i s t o r i c a l  d a t a  t o  a  s i n g l e  f i g u r e  and  d o e s  n o t  
i d e n t i f y  t r e n d s .  

( 2 )  The Moving Average.  T h i s  is a  t e c h n i q u e  whereby t h e  mean o f  t h e  
d a t a  f o r .  a  g i v e n  number o f  p e r i o d s  'is c a l c u l a t e d .  F i g u r e  9 
shows how. t o  c a l c u l a t e  a  th ree-month  moving a v e r a g e  f o r  t h e  
BCWP.The same t e c h n i q u e  was used  t o  d e r i v e  a  three-month  moving 
a v e r a g e  f o r  t h e  ACWP. T h i s  ACW.P moving a v e r a g e ,  a l t h o u g h  ' n o t  
its d e r i v a t i o n ,  is a l s o  shown i n  F i g u r e  9.  From t h e s e  d a t a ,  a  
th ree-month  moving a v e r a g e  CPI was c a l c u l a t e d .  These  CPI d a t a  
a r e  p l o t t e d  a s  t h e  d a s h  l i n e  on  F i g u r e  9. The b a s i c  d a t a  were 
c a l c u l a t e d  a s  shown i n  T a b l e  2. They a r e  r e p r e s e n t e d  by a  s o l i d  
l i n e  i n  t h e  g r a p h .  

( 3 )  R e g r e s s i o n .  . In e s t i m a t i n g  a  l i n e  o f  " b e s t  f i t t 1  t h r o u g h  p l o t t e d  
d a t a ,  o n e  method is t o  draw a  l i n e  o r  c u r v e  "free hand".  T h i s  
l l e y e b a l l l l  t e c h n i q u e  may n o t  g i v e  bad r e s u l t s ,  e s p e c i a l l y  i f  t h e  
p o i n t s  a r e  numerous a n d  c l u s t e r ,  . c l o s e l y  a l o n g .  t h e  l i n e .  One 
d i s a d v a n t a g e  o f  t h i s  method is t h a t  i t  is u n l i k e l y  f o r  two 
p e o p l e  t o  get e x a c t l y  t h e  same r e s u l t .  The a l t e r n a t i v e  . t o  t h e  
"free handg1 t e c h n i q u e  is t o  f i t  a  s t r a i g h t  l i n e  ( o r ,  where  
a p p l i c a b l e ,  a  c u r v i l i n e a r  l i n e )  by s t a t i s t i c a l  methods.  

(a )  Method of  L e a s t  S q u a r e s .  One f r e q u e n t l y  u s e d  a p p r o a c h  t o  
t h e  e s t i m a t i o n  o f  a .  l i n e  o f  " b e s t  f i t "  is t o  u s e  t h e .  method 

3 5 



nwx-mm mtn AWE cunn*lnarrs 
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o f  l e a s t  s q u a r e s .  T h i s  . t e c h n i q u e  c a l c u l a t e s  a  l i n e ,  so  
t h a t  t h e  sum of  t h e  s q u a r e s  o f  t h e  v e r t i c a l  d e v i a t i o n s  from 
t h e  l i n e  is minimum-. ,Assuming . t h a t  t h e  r e g r e s s i o n  is 
l i n e a r ,  t h e  e q u a t i o n '  f o r  a  ' s t r a i g h t  l i n e  is : 

where : m is t h e  s l o p e  of  t h e  l i n e  

b  is t h e  y  ' i n t e r c e p t  when x=O. 

The fo rmula  and  c a l c u l a t i o n  o f  t h e  r e g r e s s i o n  . l i n e ,  a l o n g  
w i t h  t h e  s u p p o r t  d a t a  :is shown , i n  F i g u r e  9. 

S u b s t i t u t i n g  t h e  s u p p o r t i n g  d a t a  i n  t h e s e  f o r m u l a e  d e v e l o p s  
a  r e g r e s s i o n  l i n e  o f  " b e s t  f i t t 1  a s  o n e  which c r o s s e s  t h e  y  
a x i s  a t  0.884 and  h a s  a  s l o p e  o f  -0.0025. T h i s  l i n e  is 
shown g r a p h i c a l l y  a s  t h e  d o t t e d  l i n e  on F i g u r e  9. 

( b )  . C u r v i l i n e a r  T rends .  A non l i n e a r  r e g r e s s i o n  e x i s t s  
whenever o n e  o r  more o f  ' t h e  v a r i a b l e s  i n  a n  e q u a t i o n  is o f  
a  d e g r e e  h i g h e r  t h a n  one .  The c a l c u l a t i o n s  f o r  c u r v i l i n e a r  
t r e n d s  a r e  voluminous  and  s h o u l d  be  done  by computer .  

4. A n a l y s i s  a n d  C o n c l u s i o n s .  A v i s u a l  e x a m i n a t i o n  o f  F i g u r e s  8 and  9 
i n d i c a t e s  t h a t  t h e  J a n u a r y  and  F e b r u a r y  d a t a  d o  n o t  f o l l o w  t h e  p a t t e r n  o f  
s u b s e q u e n t  d a t a .  They a r e  p r o b a b l y  less s o l i d  t h a n  s u b s e q u e n t  d a t a  i n  t h e  
s e r i e s .  T h i s  p o s i t i o n  is ' p a r t i a l l y  s u b s t a n t i a t e d  by t h e  f a c t  t h a t  t h e y  a r e  
e a r l y  d a t a ,  o b t a i n e d  d u r i n g  t h e  . d a t a  " s e t t l i n g - o u t "  p e r i o d .  On t h e  b a s i s  of  
t h e s e  f a c t s ,  i t  may be  d e s i r a b l e  t o  b a s e  c o n c l u s i o n s  on c a l c u l a t i o n s  o f  a  new 
mean, moving a v e r a g e ,  and  r e g r e s s i o n  l i n e  based  on March - December, d a t a  o n l y ,  
by which time c u m u l a t i v e  effects have  e s t a b l i s h e d  a  more v a l i d  t r e n d .  These  
c a l c u l a t i o n s  a r e  shown i n  Tab le  3 and  a r e  g r a p h i c a l l y  d e p i c t e d  i n  F i g u r e  10 .  



NEU MEAN CALCULATION 

NEWMEAN = CY =8 - 4 1 7 -  .842 . ,  
n 7 -  

. 
Month 

X' 

H 1 
A 2 
H 3 
J 4 
3 5 
A 6 ,  
S 7 
0 8 
N 9 
D 10 

TOTALS 55 

Where q = t h e  number o f  X v a l u e s  (o r  q b s e r v a t i o n s )  
'. 

NEk REGRESSION L I N E  CALCULATION: 

. . 
8 .  

I n c  . 
C P I  
Y 

.723 
-742 
-907 
.848 
91 9 
.841 , 
0757 ' 
-833 
.879 
.968 
8.417 

- 

- - 

TABLE 3 

RECALCULATED TREND DATA 

Equalon for .mw rogrorrlon Ilno: 
y - mx+b- - . o l e  + .mo 

Cumul. 
CPI 

-723 
0733 
*795 
,811 
-841 5 
.841 , 

- -819 
.822 
.834 
855 
8.074 

3 a o .  
Avg. C P I  

723 
-733 
-795 
835 
-893 , . 866 
.824 
.810 
.828 
.893 

8.200 

xy 

-723 
1.484 
2.721 
3.392 
4.595 
5.046 " 

5.299 
6.664 
7.911 + 

9.680 
47-515 

x 2 

1 
4 
9 
16 
2 5 
36 
4 9 
64 
8 1 
loo 
385 



MEAN 
-----SMO. MOVING AMRAGE 

.70 -----REGRESSION 

1 I I I I I I I I I 
M A M J  J A S O N 0  . . 

F i g u r e  1 0  shows t h e  new t r e n d s  based  on t h e  d a t a  r e m a i n i n g  a f t e r  
e l i m i n a t i o n  o f  t h e  first two d a t a  p o i n t s . .  The c o n c l u s i o n s  which may be drawn 
f rom t h e  t r e n d  d a t a  i n  F i g u r e  1 0  a r e :  

o  After s e v e r e  v a r i a t i o n s  i n  t h e  March t h r o u g h  September  p e r i o d ,  
improvement h a s  . b e e n  drama t i c  s i n c e  September .  

o  A r e g r e s s i o n  o f  t h e  i n c r e m e n t a l  C P I  f o r  t h e  March t h r o u g h  
December d a t a  i n d i c a t e s  a p o s i t i v e  t r e n d .  

o  The c u m u l a t i v e  and three-month  moving a v e r a g e  l i n e s  s u b s t a n t i a t e  
t h i s  p o s i t i v e  t r e n d .  . 



CHAPTER V. FORECASTING FUTURE PERFORMANCE 

A. .FORECASTING DEFINED. 

F o r e c a s t i n g  is t h e  p r o c e s s  o f  c a l c u l a t i n g ,  e s t i m a t i n g ,  or  p r e d i c t i n g  
f u t u r e  e v e n t s  o r  c o n d i t i o n s ,  u s u a l l y  a s  t h e  r e s u l t  o f  r a t i o n a l  s t u d y  o r  t h e  
a n a l y s i s  o f  a v a i l a b l e  p e r t i n e n t  d a t a .  On t h e  o t h e r  h a n d ,  a  p l a n  is a  
s t a t e m e n t  o f  o b  j e c t f v e s  a n d  t h e  s t e p s  n e c e s s a r y  t o  r e a c h  them. Thus ,  p l a n n i n g  
a l s o  m u s t  c o n s i d e r  n o t  o n l y  t o d a y ' s  c o n d i t i o n s ,  b u t  f u t u r e  c i r c u m s t a n c e s .  
T h e r e f o r e ,  p l a n n i n g  a n d  f o r e c a s t i n g  a r e  r e l a t e d .  W h i l e  a p l a n  may c o n s i s t  o f  
d e l i b e r a t e ,  s p e c i f i c  s t a t e m e n t s  o f  o b j e c t i v e s  a n d  o f  methods  f o r  a t t a i n i n g  
t h e m ,  t h e  f o r e c a s t s  upon which  t h e  p l a n  is b a s e d ,  may b e  a  c o m b i n a t i o n  o f  p a s t  
e x p e r i e n c e ,  known f a c t s ,  common s e n s e ,  judgment ,  a n d  i n t u i t i o n .  

One of t h e  i m p o r t a n t  a t t r i b u t e s  of good  p e r f o r m a n c e  measurement  s y s t e m s  is 
t h e i r  a b i l i t y  t o  p r e d i c t  t h e  f u t u r e  w i t h  a  r e a s o n a b l e  d e g r e e  o f  a c c u r a c y .  The 
u s u a l  f u t u r e  c o n d i t i o n  t o  be p r e d i c t e d  is t h e  l a t e s t  r e v i s e d  E s t i m a t e  a t  
C o m p l e t i o n  ('EAC) p r o v i d e d  i n  Column 13 of F o r m a t s  1 a n d  2 o f  t h e  CPR. I n  
o r d e r  t o  e n h a n c e  t h e  a c c u r a c y  i n  t h e  e s t a b l i s h m e n t  o f  a n  EAC, o n e  s h o u l d  s t a r t  
w i t h  t h e  c u m u l a t i v e  ACWP. Then ,  a n  e s t i m a t e  o f  t h e  c o s t  o f  t h e  work r e m a i n i n g  
t o  b e  c o m p l e t e d  s h o u l d  b e  p r e p a r e d  a n d  a d d e d  t o  t h e  ACWP. T h i s  e s t i m a t e  
s h o u l d  c o n s i d e r  a l l  known o r  e x p e c t e d  i m p a c t s  t h e  i d e n t i f i c a t i o n  a n d  
q u a n t i f i c a t i o n  o f  a l l  a n t i c i p a t e d  p r o b l e m s  o r  b r e a k t h r o u g h s .  S u c h  a n  
i n v e s t i g a t i o n  s h o u l d  s t a r t  a t  t h e  WBS l e v e l  a t  w h i c h  t h e  c o n d i t i o n  a p p e a r s ,  by 
t h e  c o s t  a c c o u n t  m a n a g e r s  i n v o l v e d .  F o r  e x a m p l e ,  a  p r o b l e m  w h i c h  o c c u r s  
d u r i n g  a  s u b s y s t e m  t e s t  s h o u l d  b e  t r a c e d  f u r t h e r  down t h e  WBS t o  t h e  c o m p o n e n t  
o r  c o m b i n a t i o n  o f  c o m p o n e n t s  w h i c h  c a u s e d  t h e  p r o b l e m .  A t  t h a t  p o i n t ,  i m p a c t  
a s s e s s m e n t s  a n d  " g e t  w e l l l l  p l a n s  s h o u l d .  b e  made by t h e  r e s p o n s i b l e  c o s t  
a c c o u n t  m a n a g e r s .  Once e s t i m a t e d  c o s t s  t o  c o m p l e t e  h a v e  b e e n  c a l c u l a t e d  a t  t h e  
cost  a c c o u n t  l e v e 1 , ' t h e y  s h o u l d  be s u m m a r i z e d ,  w i t h o u t  a l l o c a t i o n ,  t o  t h e  
r e p o r t i n g  l e v e l .  

A- s e c o n d  c o n s i d e r a t i o n  is t h a t  of v e r i f y i n g  a n  EAC p r e v i o u s l y  c a l c u l a t e d .  
T h i s  is t h e  u s u a l  p o s i t i o n  t a k e n  by t h e  DOE P r o j e c t  Manager  i n  t h e  a n a l y s i s  o f  
a  CPR p r o v i d e d  by t h e  c o n t r a c t o r .  The v e r i f i c a t i o n  of t h e  EAC may b e  
a c c o m p l i s h e d  e i t h e r  by r e c o n s t r u c t i n g  t h e  EAC t h r o u g h  c a l c u l a t i o n s  s i m i l a r  t o  
t h o s e  made by t h e  c o n t r a c t o r  ( w h i c h  may n o t  b e  f e a s i b l e )  o r  by u s i n g  c u r r e n t  
s t a t u s  a n d  t r e n d  i n f o r m a t i o n .  I n  e i t h e r  c a s e ,  i n d e p e n d e n t  a n a l y s e s  s h o u l d  b e  
made a n d  t h e  r e s u l t s  s h o u l d  be c o m p a r e d  t o  t h e  EAC p r o v i d e d  i n  t h e  CPR. 
S i g n i f i c a n t  v a r i a n c e s  among EAC1s s h o u l d  b e  i n v e s t i g a t e d .  

W h i l e  c u r r e n t  s t a t u s  d e t e r m i n a t i o n s  a n d  t r e n d  a n a l y s e s  a s s i s t  i n  
f o r e c a s t i n g  f u t u r e  p o s i t i o n s ,  t h e y  a r e  n o  s u b s t i t u t e s  f o r  a  b a s i c  k n o w l e d g e  o f  
c u r r e n t  a n d  e x p e c t e d  p r o b l e m s  or b r e a k t h r o u g h s .  F o r  e x a m p l e ;  t h e  k n o w l e d g e  
t h a t  a  p a r t i c u l a r  c o n t r a c t  h a s  a  s e r i o u s  p r o b l e m  i n  o n e  o r  more WBS e l e m e n t s ,  
w i t h  n o  known s o l u t i o n  a t  t h i s  time, s h o u l d  h a v e  a  s i g n i f i c a n t  i m p a c t  o n  t h e  
EAC. 



A l s o ,  e v e n  though  per formance .  i n d i c e s  a r e  u s e f u l  f o r  e s t i m a t i n g  f u t u r e  
c o n d i t i o n s ,  it s h o u l d  b e  remembered t h a t  t h e y  a r e  v a l i d  o n l y  t o  t h e  d e g r e e  
t h a t  t h e  f u t u r e  r e s e m b l e s  t h e  p a s t .  F o r  c o n v e n i e n c e ,  t h e  methods o f  f u t u r e  
p o s i t i o n  d e t e r m i n a t i o n  w i l l  b e  d i v i d e d  i n t o  two g e n e r a l  c a t e g o r i e s  : p o i n t  
p r o j e c t i o n  a n d  t r e n d  e x t r a p o l a t i o n .  These  a r e  e x p l a i n e d  i n  t h e  f o l l o w i n g  
p a r a g r a p h s .  

B. POINT PROJECTION. 

T h i s  is t h e  u s e  o f  a  s i n g l e - p o i n t ,  u s u a l l y  a  c u r r e n t  s t a t u s  i n d i c a t o r ,  t o  
e s t a b l i s h  o r  v e r i f y  a  f u t u r e  c o s t  p o s i t i o n  d e p i c t e d  by t h e  EAC. E f f e c t i v e  
t r e n d s  may b e  d e v e l o p e d  by p l o t t i n g  a  ser ies ,  o f '  p o i n t  p r o j e c t i o n s  o v e r  time. 
The f o l l o w i n g  p a r a g r a p h s  g i v e  examples  o f  p o i n t  p r o j e c t i o n s  and  p r o v i d e  a  
d i s c u s s i o n  on  t h e  a c c u r a c y  o f  e s t i m a t e s .  

1. EAC a n d  Cumula t ive  ACWP. Comparison o f  t h e  c u m u l a t i v e  ACWP 
... (Column 9 )  w i t h  t h e  EAC (Column 1 3 )  may seem t o  b e  a  r a t h e r  i nnocuous  

i n d i c a t o r  o f  a  f u t u r e  c o s t  p o s i t i o n .  I n  t h i s  s i t u a t i o n ,  however,  i t  is r a t h e r  
I .  

o b v i o u s  t h a t  t h e r e  is l i t t l e  l i k e l i h o o d  t h a t  t h e  r e m a i n i n g  $22,500 wor th  o f  
work (Column 12 minus Column 8) w i l l  be  a c c o m p l i s h e d  f o r  $1,600 (Column 1 3  
minus Column 9 ) .  Whi le  t h i s  is a n  o v e r s t a t e d  example ,  t h i s  r e l a t i o n s h i p  
s h o u l d  b e  r ev i ewed  month ly  f o r  ea.ch WBS e l e m e n t  on  t h e .  CPR. Another  v a r i a t i o n  
o f  t h i s  a n a l y s i s  is t o  compare t h e  Cumula t ive  Cos t  Var. iance w i t h  t h e  A t  
Comple t ion  V a r i a n c e ,  k e e p i n g  i n  mind t h e  c o m p l e t i o n  s t a t u s  o f  t h e  c o n t r a c t .  
I n  t h e  example  s i t u a t i o n  a b o v e ,  $20 ,900 (Column 1 1 )  c u r r e n t  c o s t  o v e r r u n  is 
e x p e c t e d  t o  b e  r e c o v e r e d  p r i o r  t o  c o m p l e t i o n ,  w h i l e  t h e  c o n t r a c t  is 91.8% 
c o m p l e t e .  T h i s  is h i g h l y  u n l i k e l y .  T h i s  s i t u a t i o n  u s u a l l y  e x i s t s  b e c a u s e  t h e  
EAC (Column 1 3 )  c a l c u l a t i o n  d i d  n o t  u s e  t h e  c u m u l a t i v e  ACWP p l u s  t h e  e s t i m a t e d  
c o s t  o f  t h e  work y e t  t o  b e  per formed t o  d e r i v e  t h e  r e p o r t e d  f i g u r e .  It 
becomes more e v i d e n t  a s  t h e  c o n t r a c t  a p p r o a c h e s  c o m p l e t i o n .  

I n  a s s e s s i n g  c o s t  o v e r r u n s ,  i t  is h e l p f u l  t o  p r o j e c t  t h i s  o v e r r u n  
c o n d i t i o n  c o n s i d e r i n g  t h e  i m p a c t  o f  t h e  a p p l i c a t i o n  o f  a l l  t h e  r e m a i n i n g  
Management R e s e r v e  (MR) t o  t h e  budge ted  c o n t r a c t  work. To d e t e r m i n e  t h e  
i m p a c t  o f  MR a p p l i c a t i o n ,  t h e  c u m u l a t i v e  p e r c e n t  c o s t  o v e r r u n  s h o u l d  b e  
c a l c u l a t e d  f i rst  ( u s i n g  t h e  d a t a  i l l u s t r a t e d  a b o v e )  : 
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T h i s  p e r c e n t  c o s t  o v e r r u n  c a n  t h e n  be p r o j e c t e d  t o  t h e  c o n t r a c t  l e v e l  t o  
a n a l y z e  t h e  impac t  of  MR a p p l i c a t i o n .  If t h e  r e m a i n i n g  MR is assumed t o  be  
$27.5, t h e  p r o j e c t e d  c o n t r a c t  p e r c e n t  c o s t  o v e r r u n ,  a f t e r  f u l l  a p p l i c a t i o n  ' o f  
t h e  MR,  is d e t e r m i n e d  a s  f o l l o w s :  

% C o n t r a c t  C o s t  Overrun  ' = BAC-MR 
% Cumula t ive  Cos t  Overrun  BAC 

% C o n t r a c t  C o s t  Overrun  = $2'75-$27.5 
(8 .3%)  $275 

% C o n t r a c t  C o s t  Overrun  , =_(8.3%) 247.5 
(275  0 )  . . 

= ( 7 . 5 % )  

I n  e f fec t  f u l l  a p p l i c a t i o n  o f  t h e  r e m a i n i n g  MR w i l l  r e d u c e  t h e  P e r c e n t  
Cumula t ive  Cos t  Overrun b e c a u s e  o f  t h e  h i g h e r  b a s e  u s e d  and p r o v i d e s  a  
c o n t r a c t  o v e r r u n  p e r c e n t a g e  p r e d i c t i o n  a t  t h i s  p o i n t  i n  time. When a p p l y i n g  
t h i s  t e c h n i q u e  t o  e v a l u a t e  t h e  impac t  of  MR a p p l i c a t i o n ,  t h e  v a l u e  f o r  MR may 
be  o b t a i n e d  f rom Format 3 o f  t h e  CPR. 

2. Budget  a t  Comple t ion  (BAC) and Cos t  Per formance  Index  (CPI ) .  D i v i d i n g  
t h e  BAC (Column 1 2 )  by t h e  CPI is a  p o p u l a r  method of  d e t e r m i n i n g  t h e  EAC: 

EAC = (BAC . - M R )  CPI 

T h i s  EAC assumes  t h a t  t h e  e f f i c i e n c y  w i t h  which Lhe r e m a i n d e r  o f  t h e  
work w i l l  be d o n e  w i l l  c o n t i n u e  a t  86.2%. T h i s  is f a r  d i f f e r e n t  f rom t h e  
$281,960 r e p o r t e d  i n  t h e  CPR, (Column 1 3 1 ,  which presumes a n  e f f i c i e n c y  ' o f  
99.5%. 

An i n d i c a t o r  which u s u a l l y  l e a d s  t h e  CPR EAC . e s t i m a t e  by two t o  s i x  
months is t h e  e s t i m a t e  o f  t h e  EAC u s i n g  t h e  I n c r e m e n t a l  CPI,  i.e., 
(BCWP ACWP), which h a s  been  p r e v i o u s l y  c a l c u l a t e d  t o  be  0.968. 

E s t i m a t e d  EAC = $280,438 0.968 

= $289,709 . 

which is a l s o  h igher . .  . than  t h e  CPR f i g u r e .  

BAC It s h o u l d  be  n o t e d  t h a t  t h e  Cum ACWP and t h e  - 
% Complete CPI 

p r o v i d e  t h e  same EAC s i n c e  t h e y  a r e  a l g e b r a i c a l l y  e q u a l .  
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3.  A Comparison o f  CPI and TCPI. T h i s '  is a  compar ison  o f  t h e  c o s t  
per formance- to-da te  (CPI)  w i t h  t h e  c o s t  per formance  n e c e s s a r y  t o  a c h i e v e  a  
g i v e n  f u t u r e  p o s i t i o n .  The "To Complete" Pe r fo rmance  I n d e x  (TCPI) is t h e  c o s t  
e f f i c i e n c y  l e v e l  a t  which work must be accompl i shed  i n  o r d e r  t o  a t t a i n  t h e  
d e s i r e d  f i n a l  c o s t ,  w h i l e  t h e  CPI is t h e  c o s t  e f f i c i e n c y  l e v e l  a t  which work 
h a s  been  o r  is c u r r e n t l y  b e i n g  per formed.  The d i f f e r e n c e  between t h e  two 
p r o v i d e s  a n  i n d i c a t o r  o f  w h e t h e r  t h e  e x p e c t e d  f i n a l  c o s t  c a n  be met. A s  t h e  
CPI d e c r e a s e s  and  t h e  TCPI i n c r e a s e s ,  it becomes more l i k e l y  t h a t  t h e  e x p e c t e d  
f i n a l  c o s t  w i l l  be  exceeded .  

The TCPI [(BAC - BCWP) (BAC ACWP)], t o  meet t h e  BAC h a s  been  
d e t e r m i n e d  p r e v i o u s l y  t o  be 1.06 ( p a r a g r a p h  I V  B.3.f . ) .  However, t h e  CPI t o  
d a t e  is o n l y  .862. Thus ,  t h e  p r o b a b i l i t y  o f  m e e t i n g  t h e  BAC is s l i m  u n l e s s  
t h e r e  is a  d r a m a t i c  i n c r e a s e  i n  e f f i c i e n c y .  Even i f  work is accompl i shed  a t  
t h e  h i g h e r  CPI o f  t h e  c u r r e n t  p e r i o d  f o r  t h e  r e m a i n d e r  o f  t h e  c o n t r a c t ,  it 
w i l l  n o t  be h i g h  enough t o  meet t h e  BAC. Hence, f o r e c a s t s  . o f  .EAC s h o u l d  
acknowledge  and i n c o r p o r a t e  t h e  i n d i c e s  d e r i v e d  f rom t h e  t r e n d  ' a n a l y s i s ,  
d i s c u s s e d  i n  t h e  p r e c e d i n g  c h a p t e r .  Fo r  example ,  t h e .  i n c r e m e n t a l .  C P I  f o r  
December c a n  be  used  to  f o r e c a s t  a n  o p t i m i s t i c a l l y  based  EAC, . s i n c e  t h e  
December CPI ( .968)  is h i g h e r  t h a n  t h e  a v e r a g e  t o  d a t e  ( . 862) .  Using t h i s  CPI 
on t h e  r e m a i n i n g  work r e s u l t s  i n  t h e  f o l l o w i n g  p o i n t - p r o j e c t i o n :  

P r o  j e c t e d  ACWP = Budgeted Work December 
CPI f o r  Work Remaining Remaining 

P r o  j e c t e d  EAC = ACWP t o  Da te  + P r o  j e c t e d  ACWP 

= $91,522 + $220,604 

As may be  s e e n ,  t h e  EAC p r o j e c t e d  on' t h e  b a s i s  o f  t h e  c u r r e n t  .CPI is 
h i g h e r  t h a n  b o t h  t h e  BAC and  EAC r e p o r t e d  on t h e  CPR. 

CPRRepor t edBAC . =  $292,420 

CPR Repor t ed  EAC = $281',960 

4. Cos t  p e r  Manmonth. A f o r e c a s t  f o r  EAC may a l s o  be  d e v e l o p e d  u s i n g  
t h e  c o s t  p e r  manmonth f a c t o r s  a s  p r e v i o u s l y  g e n e r a t e d  and d i s c u s s e d  i n  C h a p t e r  
I V  and  shown i n  T a b l e  1. 

I n  t h i s  a p p r o a c h  t h e  sum o f  t h e  f o l l o w i n g  d a t a  is d e r i v e d :  
L a b o r - r e l a t e d  ACWP t o  d a t e  (CPR Format 2 ,  Column '9). p l u s  E s t i m a t e d  Manmonth 
r e m a i n i n g  (MMR Column 18c  minus MMR Column 1 7  c )  m u l t i p l i e d  by t h e  d o l l a r s  p e r  
manmonth e x p e r i e n c e d  t o  d a t e ,  p l u s  L a t e s t  Rev i sed  E s t i m a t e  f o r  non- l abor  
r e l a t e d  c o s t s  (P rocuremen t ,  M a t e r i a l  Overhead,  and S u b c o n t r a c t i n g ,  from Column 
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1 3 ,  CPR Format 2 ) .  Th i s  t o t a l  r e p r e s e n t s  a n  EAC based  on a c t u a l l y  e x p e r i e n c e d  
l a b o r  r e l a t e d  c o s t s  t o  d a t e  and  is v a l i d  t o  t h e  d e g r e e  t h a t  t h e s e  
r e l a t i o n s h i p s  w i l l  c o n t i n u e  f o r  t h e  r e m a i n i n g  work. The f o l l o w i n g  is a n  
example  o f  s u c h  a  c a l c u l a t i o n :  

EAC = ACWP + (MM r e m a i n i n g  x  Cumula t ive  $/MM) + Non Labor c o s t  EAC 

The .above  EAC is u n d e r s t a n d a b l y  h i g h e r  t h a n  t h e  r e p o r t e d  e s t i m a t e s  
s i n c e  t h e  c o s t  p e r  manmonth e x p e r i e n c e d  i n  t h e  c u r r e n t  p e r i o d  and 
c u m u l a t i v e l y - t o - d a t e  a r e  h i g h e r  t h a n  a l l  r e p o r t e d  c o s t  p e r  manmonth f o r e c a s t s  
b a s e d  on budge t  t o  c o m p l e t e ,  e s t i m a t e  t o  c o m p l e t e ,  BAC, and  EAC. T a b l e  1, 
d i s p l a y s  t h e s e  manmonth c o s t s  a n d  i n d i c a t e s  e i t h e r  t h e  e x p e r i e n c e d  r a t e s  p e r  
manmonth a r e  h i g h e r  t h a n  t h o s e  e x p e c t e d  i n  t h e  f u t u r e  o r  t h e  c o m p l e t i o n s  
e s t i m a t e s  a r e  low. 

5. S c h e d u l e  E s t i m a t i n g .  The S c h e d u l e  Per formance  I n d e x  ( S P I )  may be  
u s e d  w i t h  t h e  Budget  a t  Comple t ion  (BAC) and i n c r e m e n t a l  BCWP t o  e s t i m a t e  t h e  
f i n a l  s c h e d u l e  p o s i t i o n .  D i v i d i n g  t h e  BAC by t h e  SPI p r o v i d e s  a n  i n d i c a t i o n  
o f  t h e  v a l u e  of work which must b e  accompl i shed  beyond t h e -  o r i g i n a l  s c h e d u l e :  

S u b t r a c t i n g  t h e  BAC, a  f i g u r e  o f  $29,274 is d e r i v e d ,  which is t h e  
amount o f  work t o  be  accompl i shed  beyond t h e  c u r r e n t  b a s e l i n e .  A t  t h e  c u r r e n t  
(December) r a t e  o f  work accompl i shmen t  ( i n c r e m e n t a l  BCWP j , t h i s  r e p r e s e n t s  a n  
a p p r o x i m a t e l y  n i n e  week s c h e d u l e  s l i p p a g e  p r e d i c t i o n  a t  c o m p l e t i o n  : 

B a s e l i n e  December BCWP = $29,274 $13,204/month 
= 2.22 months o r  9.4 weeks 

A n a l y s i s  o f  o t h e r  measures  o f  budge ted  work accompl ishment  may 
p r o v i d e  added i n s i g h t  i n t o  p r e d i c t e d  s c h e d u l e  s l i p p a g e ,  i .e. a v e r a g e  r a t e ,  
mean r a t e . ,  e t c .  

6. E s t i m a t e s  by F u n c t i o n .  P o i n t  p r o j e c t i o n s  o b t a i n e d  by t h e  u s e  of  
f a c t o r s  l i k e  t h e  CPI assume t h a t  t h e  o r g a n i z a t i o n  w i l l  o p e r a t e  a t  t h e  same 
e f f i c i e n c y  t o  c o n c l u s i o n  t h a t  i t  h a s  o p e r a t e d  i n  t h e  p a s t .  One f a l l a c y  i n  
t h i s  a s s u m p t i o n  is t h a t  d i f f e r e n t  f u n c t i o n a l  o r g a n i z a t i o n s  peak a t  d i f f e r e n t  
t i m e s  and  have  v a r y i n g  e f f i c i e n c i e s ,  depend ing  p a r t i a l l y  on t h e  p a r t i c u l a r  
f u n c t i o n ' s  phase .  T h e r e f o r e ,  a  more a c c u r a t e  a p p r o a c h  t o  c a l c u l a t i n g  t h e  EAC 
would b e  t o  c o n s i d e r  e a c h  f u n c t i o n  i n d i v i d u a l l y  a s  shown i n  T a b l e  4: 



TABLE 4 

EAC PROJECTION BY FUNCTIONAL CATEGORY* 
(Dollars i n  Thousands) 

* Basic data from CPR Format 2, Functional Categories, Figure 4. 

It is t o  be noted t ha t  the  projection of t o t a l  EAC is not derived by 
dividing the s u m  of a l l  BACs by an average C P I ,  but summing the projections of 
the individual functional EACs . The t o t a l  EAC.  pro jection r e f l e c t s  the  
eff ic iency a t  which the  individual functions a r e  performing. I n  t h i s  example, 
the more e f f i c i e n t  Construction, Tooling, and Qual i ty  Control functions a r e  
not a s  f a r  along a s  the  l e s s  e f f i c i e n t  Engineering and Subcontracting. 
Consequently, the  t o t a l  EAC projeation of $321,723 is l e s s  than the $325,334 
EAC calculated on the  .basis of the aggregate BAC/CPI re la t ionsh ip  (see 
paragraph V. B.2). 

- 

E A C  pro jec'tioc 
(BAC + C P I )  

131 , 299 
4,647 

91 9 
28,578 
13,924 

69 3 
74,609 
27.754 
39 ,'200 -- 

321,723 

7. Estimates by Element of Cost. Another approach t o  the calcula t ion of 
the EAC is t o  consider .  the impact of outside influences on each of the  
elements of cost .  Sample elements of cost  w i t h  factors  which influence them 
a r e  : 

Percent Complete 
(BCWP r BAC) 

,30.8 
1.8 

18.5 
10.9 
13.6 
13.7 
34.9' - - ' -- -- 

Function 

Engineering 
Tooling 
Qual i ty  Control 
Construction 
Procurement 
Material Overhead 
Subcontracting 
Project  Management 
G&A , , 

. Management Reserve 

TOTAL 

o Labor: overtime (makeup schedules) ,  production r a t e s ,  pay 
increases,  ' cost  of l iv ing.  index, union contract  provisions, 
schedule changes due t o  contract  changes, work eff ic iency,  
inflat , ion,  and labor market conditions. 

ACWP BCWP . C P I  BAC 

40,455 33,493 .828 108,798 
8 3 76 .916 4,257 

170 162 .953 87 6 
3,1.'.9 2,997 0961 27 , 463 
1,901 1,870 .986 . 13,729 

95 94 .989 . 686 
26,005, 22,117 ,850 63,418 

8,666 '8,562 .988 27,421 
11,028 . 9 , 5 0 4  ,862 33,790 

11,982 
, -- - - -- 

91,522 78,875 292,420. 

o Material : i n f l a t i on ,  shortages and overages, contract  changes, 
and waste. 

o Overhead: other business (government and commercial), a t t r i t i o n  
r a t e ,  f r inge benef i ts ,  schedule changes, labor,  material ,  and 
other  d i r e c t  charges. 

o Other Direct Charges: i n f l a t i on  and costs  of services .  
45 



8. Calculating Cost, Element Changes. The impact of influences on the 
above'cost elements may be incorporated i n  EAC calculation by addition of the 
dol la r  impact o r  by use of appropriate performance factor ,  e.g., in f la t ion  
factor  o r  overhead ra te  increase, as  per the following examples: 

a. Direct dol la r  impact : 

o Direct Contract Changes of $5,000 are  expected. 

New EAC = (Present EAC + Change)(G&A Rate) 

o Expected $200 f o r  overtime and $300 fo r  schedule slippage. . 

New EAC = (Present EAC + Increased Schedule Costs)(GbA Rate) 

b. Performance Factor : 

o Expected 9% average inf la t ion  increase t o  end of contract. 

Now LAC = [ AMP + (BAC-BCWPI(I +I:::,":)] ( G Rare b A ] 

o Expected overhead r a t e  increase of 2% across the board t o  end of 
contract on an assumed 100% current overhead ra te :  

Overhead 
MOW u c  - { m m p  + ~ ~ A c . e m ~ ~ [ i + ( ~ ~ ~ ~ ~ ~ ~ ) ( , ~ ~ ; ; , ~ ) ~  G G ~  

0 

O r ,  a  combination of both: 



9. ' E s t i m a t e  D e t a i l .  I n  p a r a g r a p h s  1. t h r o u g h  5 .  , a b o v e ,  f o r e c a s t s  were . 
made u s i n g  o n l y  t o p  l e v e l  d a t a .  I n  p a r a g r a p h s  6 ,  7 ,  and  8 lower  l e v e l  d a t a  i n  
g r e a t e r  d e t a i l  were u s e d  t o  make p r e d i c t i o n s .  Under t h e  CSCSC c o n c e p t  t h e  
bur.den o f  p r o v i d i n g  a  good EAC by u s i n g  d a t a  a t  t h e  work ing  l e v e l ,  r e s t s  w i t h  
t h e  c o n t r a c t o r ' s  o r g a n i z a t i o n  p e r f o r m i n g  t h e  work. V e r i f i c a t i o n  o f  t h e  
c o n t r a c t o r ' s  EAC is t h e  r e s p o n s i b i l i t y  o f  t h e  DOE P r o j e c t  O f f i c e .  I n  its 
e f f o r t s  t o  a c q u i r e  a n  a c c u r a t e  EAC, t h e  DOE P r o j e c t  Office may r e q u i r e  d a t a  
which a r e  t o o  d e t a i l e d .  T h i s  may r e s u l t  i n  r e c e i v i n g  more d a t a  t h a n  ' t h e  DOE 
P r o j e c t  O f f i c e  c a n  u s e  e f f e c t i v e l y  and  i n  s h i f t i n g  i d e n t i f i c a t i o n  . and  
r e s o l u t i o n  o f  problems f rom t h e  c o n t r a c t o r  t o  t h e  DOE P r o j e c t  O f f i c e .  

C. TREND EXTRAPOLATION. 

E x t r a p o l a t i o n  is d e f i n e d  a s  t h e  p r o j e c t i o n  i n t o  t h e  f u t u r e  o f  a  c u r r e n t  
p o s i t i o n  o r  h i s t o r i c a l  t r e n d .  . Once a  pe r fo rmance  t r e n d  h a s  been e s t a b l i s h e d ,  
i t  may be  e x p e c t e d  g e n e r a l l y  t o  c o n t i n u e  u n l e s s  - impacted  by o u t s i d e  
i n f l u e n c e s .  T h e r e f o r e ,  e x t r a p o l a t i o n s ,  w h i l e  n o t  a b s o l u t e l y  r e l i a b l e ,  a r e  
u s e f u l  i n  p r e d i c t i n g  t h e  f u t u r e .  

To i l l u s t r a t e  t r e n d  e x t r a p o l a t i o n ,  f o l l o w i n g  t y p i c a l  . . a r e a s  o f  i n t e r e s t  
have  been  s e l e c t e d  f o r  p r e s e n t a t i o n :  

B a s i c  CPR Data  
Cumula t ive  D o l l a r  V a r i a n c e s .  v e r s u s  Time 
P e r c e n t  V a r i a n c e  v e r s u s  Time 
Cos t  - S c h e d u l e  C a r t e s i a n  c o o r d i n a t e s  
C o s t  V a r i a n c e  v e r s u s  A t  Comple t ion  V a r i a n c e  
P e r c e n t  Complete  v e r s u s  P e r c e n t  S p e n t  . 
P e r c e n t  S p e n t  a t  Comple t ion  
E s t i m a t e d  Cos t  a t  Comple t ion  

9 .  C o s t  Pe r fo rmance  I n d e x  and  To Complf te  Pe r fo rmance  I n d e x  
10 .  Management R e s e r v e  A p p l i c a t i o n s  

. . ' 11. C o s t  V a r i a n c e ' v e r s u s  Management Rese rve  Usage 

The f o r m a t  f o r  p r e s e n t i n g  ea'ch o f  t h e  above  . a r e a s  f o l l o w s  a  two s t e p  
a p p r o a c h  -- t h e  o r g a n i z a t i o n  o f  t h e  d a t a  i n  a  l o g i c a l  manner and  t h e  a n a l y s i s  
o f  t h e  d a t a  t o  draw r e a s o n a b l e  c o n c l u s i o n s  and  p r e d i c t i o n s .  

1 1. BASIC CPR DATA ( F i g u r e  1 1 )  

a .  Data  O r g a n i z a t i o n .  No c a l c u l a t i o n s  a r e  r e q u i r e d  f o r  t h e  t r e n d  
e x t r a p o l a t i o n  o f  b a s i c  CPR d a t a .  The d a t a  a r e  t a k e n  d i r e c t l y  f rom 
t h e  CPR and  a r e  t a b u l a t e d  and  c h a r t e d .  The e x t e n s i o n  o f  t h e  
pe r fo rmance  measurement  b a s e l i n e  (Cum. BCWS) is o b t a i n e d  f rom t h e  CPR 
Format  3, ~ a s e l i n e  ( F i g u r e  5 ) .  F i g u r e  11 d i s p l a y s  t h i s  b a s e l i n e  a t  
t h e  c o n t r a c t  l e v e l  o n l y .  C h a r t s  o f  t h i s  n a t u r e ,  however ,  c a n  b e  
p r e p a r e d  ( w i t h o u t  t h e  f u t u r e  BCWS) f o r  a n y  e l e m e n t s  o f  t h e  WBS o r  f o r  
f u n c t i o n a l  o r g a n i z a t i o n s .  T h i s  s h o u l d  be  done  whenever  problems 
e x i s t  w i t h i n  a n  o r g a n i z a t i o n  o r  WBS e l e m e n t .  Normal ly ,  t h e s e  c h a r t s  
a r e  drawn f o r  t h e  l i f e  o f  t h e  p r o j e c t ,  c o n t r a c t ,  o r  c o s t  a c c o u n t ,  
w i t h  t h e  BCWS a n d  t h e  "time now" p o s i t i o n  i n d i c a t e d .  
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b. Analysis . .  The v e r t i c a l  d i s t a n c e '  between t h e  BCWP and BCWS l i n e s  is 
t h e  S c h e d u l e  V a r i a n c e ;  t h a t  between t h e  BCWP and ACWP l i n e s  is t h e  
Cos t  Var i ance .  It s h o u l d  be no ted  t h a t  whenever t h e  BCWP l i n e  is 
above  o n e  o f  t h e  o t h e r  l i n e s ,  a  f a v o r a b l e  v a r i a n c e  e x i s t s  i n  t h a t  
a r e a .  

Management s h o u l d  be  a l e r t e d  whenever : 

o  The l i n e s  a r e  s i g n i f i c a n t l y  f a r  a p a r t ,  
o    he d i s t a n c e  between thee.  l i n e s  ' is. i n c r e a s i n g ,  
o  Any one  ' o f  t h e  l i n e s .  changes ,  d i r e c t i o n ,  o r  
o  Any two of  t h e  l i n e s  c r o s s .  

F igu re :  11 i n d i c a t e s  t h a t  : 

o '  The c o n t r a c t  is o v e r r u n n i n g  c o s t s  r e l a t i v e  . t o  .. t h e  
per formance  measurement b a s e l i n e ,  and t h e  amount o f  o v e r r u n  

' is i n c r e a s i n g  e a c h  month. T h i s  is i n d i c a t e d  by t h e  
p o s i t i o n  and s l o p e  o f  t h e  BCWP l i n e  r e l a t i v e  t o  t h e  ACWP 
l i n e .  

o   be c o n t r a c t  is beh ind  s c h e d u l e  r e l a t i v e  t o  t h e  per formance  
measurement b a s e l i n e  and t h e  d o l l a r  v a l u e  o f  t h e  , s l i p p a g e  
is ' i n c r e a s i n g  e a c h  month. T h i s  is i n d i c a t e d  by t h e  
p o s i t i o n .  and s l o p e  o f  t h e  BCWS l i n e  r e l a t i v e  t o  , t h e  BCWP 

' l i n e .  
'1 - .  

, . ~ 
., . 

2  .. CUMULATIVE DOLLAR VARIANCES VERSUS 'TIME ( F i g u r e  1 2  

a .  . -  . Data 0 r g a n i z a t . i o p .  . ;Cos t  .and Schedu le -  Va-riances .may; a l s o  be  . a n a l y z e d  
d i r e c t l y : .  i n  - d o l l a r  ; v a l u e s .  . No . c a l d u l a t ' i o n s  a r e  r e q u i r e d  f o r  
d e t e r m i n i n g  t h e  Cos t  and  S c h e d u l e  Var i ances .  ,The d a t a  a r e  t a k e n  
d i r e c t l y  f rom , t h e  :CPR..col~umn , . lo .  Eor SV f...a"d:-,column 11 f o r  CV. The 
d a t a  f o r  t h e  .sample p r o j e c t  a r e '  p l o t t e d  ( s e p a r a t e l y  f o r  SV and CV) .  

The c h a r t s  show t h e  change  i n  d o l l a r  v a r i a n c e  o v e r  time. Cos t  and  
S c h e d u l e  Var i ance  l i n e s  a r e  o f t e n  shown t o g e t h e r  on t h e  same c h a r t .  
T h i s  p r a c t i c e  s h o u l d  be  f o l l o w e d  o n l y  when some r e l a t i o n s h i p  be tween 
t h e  Cos t  and  S c h e d u l e  " V a r i a n c e  l i n e s  is t o  be emphas ized .  O t h e r  
c h a r t s  may be  u s e d  t o  show d o l l a r  C o s t  and  S c h e d u l e  V a r i a n c e s ,  a s  
i n d i c a t e d  by t h e  f o l l o w i n g  examples .  

b. A n a l y s i s .  Management s h o u l d  be  a l e r t e d  t o  a  s i g n i f i c a n t  s l o p e  change  
o r  r e v e r s a l  o f  a  t r e n d ,  o r  whenever a p rede te rmined  t h r e s h o l d  l i m i t  
h a s  been b reached .  These  c h a r t s  a r e  e s p e c i a l l y  a d a p t a b l e  f o r  t h e  
a p p l i c a t i o n  o f  c o n t r o l  limits. The a n a l y s i s  o f  t h e  c h a r t s  i n  F i g u r e  
1 2  r e v e a l s  t h a t  b o t h  Cos t  and  S c h e d u l e  V a r i a n c e s  have  been  g e t t i n g  
worse  e a c h  month, b u t  t h e  downward t r e n d  is b e g i n n i n g  t o  t a p e r  o f f .  
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3.  PERCENT VARIANCES VERSUS TIME ( F i g u r e  1 3 ,  T a b l e  5 )  

a .  Data O r g a n i z a t i o n .  ' C o s t  and  S c h e d u l e  V a r i a n c e s  may b e  a n a l y z e d .  
a l s o  on  a p e r c e n t a g e  b a s i s .  Whi le  d o 1 , l a r  v a r i a n c e s  a r e .  g e t t i n g  
p r o g r e s s i v e l y  worse ,  a s  shown i n  F i g u r e  12 ,  a s  a  p e r c e n t a g e  o f  t h e  
b a s e  t h e y  may b e  g e t t i n g  b e t t e r ,  a s  shown ib F i g u r e  13.. The b a s e  f o r  
t h e  S c h e d u l e  Var i ance  p e r c e n t a g e  is t h e  BCWS w h i l e  t h a t  f o r  t h e  C o s t  
V a r i a n c e  is t h e  BCWP. The b a s e  f o r  c a l c u l a t i n g  t h e  p e r c e n t  A t  
Comple t ion  Var i ance  (ACV) is t h e  BAC. The r e s u l t s  f o r  t w e l v e  months. 
a n d  a  s a m p l e . ~ c a l c u l a t i o n  f rom t h e  December CPR d a t a  a r e  shown i n '  
T a b l e  5. . 

b. A n a l y s i s .  ' The p e r c e n t  c o s t  v a r i a n c e  a p p e a r s  t o  be  c l u s t e r e d  a r o u n d  . 

a n  18% o v e r r u n  a s  shown i n  F i g u r e  13 .  T h i s  f i g u r e  c o u l d  b e  u sed  f o r  
p r o j e c t i o n  p u r p o s e s  u n l e s s  t h e  t r e n d  s t a r t i n g  i n  November c o n t i n u e s .  
o r  l e v e l s  o f f  a t  a  h i g h e r  f i g u r e .  C o n t r o l  limits migh t  b e  
e s t a b l i s h e d  f o r  t h i s  c h a r t  a t  20% and  15% o v e r r u n  and  whenever  e i t h e r  
l i n e  is c r o s s e d  management is a l e r t e d .  The r e a s o n s  f o r  t h e  change  i n  
t r e n d  s h o u l d  b e  i d e n t i f i e d ,  i n v e s t i g a t e d  , and  r e p o r t e d .  Management 
s h o u l d  be  a l e r t e d  t o  s i g n i f i c a n t  s l o p e  changes  o r  t r e n d  r e v e r s a l s .  

The a n a l y s i s  f o r  t h e  l o w e r  p o r t i o n  o f  t h i s  c h a r t  is s i m i l a r  t o  t h a t  
f o r  t h e  p e r c e n t  Cos t  V a r i a n c e  ( u p p e r  p o r t i o n ) .  A f a v o r a b l e  t r e n d  is 
b e i n g  e x p e r i e n c e d  i n  p e r c e n t  s c h e d u l e  v a r i a n c e .  If  t h i s  t r e n d  
c o n t i n u e s ,  t h e  p r o j e c t  c o u l d  be  back on s c h e d u l e  i n  a n o t h e r  y e a r  t o  
18 months. 
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T a b l e  5 

aE, AND AT COMPLETION PERCENT VARIANCES 

*The f o l l o w i n g  a r e  s a m p l e  c a l c u l a t i o n s  f o r  t h e  Month of  December 19XX: 

C o s t  V a r i a n c e  P e r c e n t  = (Col  1 1 )  (Col  8 )  

= CV BCWP 

(Col  7 )  ' S c h e d u l e  V a r i a n c e  P e r c e n t  = (Col  1 0 )  
. r 

= SV BCWS 

A t  c o m p l e t i o n  V a r i a n c e  = (Col  1 4 )  Col 1 2 )  
P e r c e n t  

= V a r i a n c e  a t  + Budget  a t  
Comple t ion  Comple t ion  

The CV and  SV p e r c e n t a g e  d a t a  a r e  based  on  t h e  WBS s u b t o t a l  l i n e  i n  
t h e  CPR. The ACV is based  on t h e  t o t a l  l i n e ,  i n c l u d i n g  G&A and  MR. 
A d d i t i o n a l  c h a r t s  car: be p r e p a r e d  f rom t h e  d a t a  i n  T a b l e  5, a s  shown 
i n  s u b s e q u e n t  p a r a g r a p h s .  



4. CARTESIAN COORDINATE PLOT ( F i g u r e  1 4 ) .  

a .  Data' O r g a n i z a t i o n .  . T h i s  c h a r t  u s e s  t h e  f o u r  c o m b i n a t i o n s  of  c o s t  
( o v e r  and  u n d e r )  and  s c h e d u l e  ( ahead  o r  b e h i n d )  t o  p r o v i d e  a  v i ew of  
t h e .  combined impac t  o f  c o s t  and  s c h e d u l e .  The p e r c e n t a g e  c o s t  
v a r i a n c e  and s c h e d u l e  v a r i a n c e  f o r  e a c h  month a r e  p l o t t e d  ( s e e  f i g u r e  
1 4 )  a s  a  s i n g l e  p o i n t .  

The f o u r  c o s t - s c h e d u l e  c o m b i n a t i o n s  a r e  i n t e r p r e t e d  a s  f o l l o w s :  

o  . Ahead o f  s c h e d u l e  and  u n d e r r u n n i n g  c o s t s  ( t o p  r i g h t  q u a d r a n t )  - 
d e f i n i t e l y  f a v o r a b l e .  

o  ' Behind s c h e d u l e  and  overrunn4ng.  c o s t s  (bo t tom l e f t  q u a d r a n t )  - 
. . d e f i n i t e l y  u n f a v o r a b l e .  

o  - Ahead of  . s c h e d u l e  a n d  o v e r r u n n i n g  c o s t  (bo t tom r i g h t  q u a d r a n t )  
o r  beh ind  s c h e d u l e  and  u n d e r r u n n i n g  c o s t  ( t o p  l e f t  q u a d r a n t )  - 
s h o u l d  b e  examined f o r  d e t a i l e d  d e t e r m i n a t i o n .  

The d i r e c t i o n  . . and  l e n g t h  o f  e a c h  l i n e  a r e  i m p o r t a n t :  

o  , A d i r e c t i o n  toward  t h e  u p p e r  r i g h t  q u a d r a n t  is f a v o r a b l e .  

o  The d i s t a n c e  between t h e  p o i n t s .  r e p r e s e n t s  t h e  amount o f  c h a n g e  
- h o r i z o n t a l ,  ~ c h e d u l e ;  v e r t i c a l ,  c o s t ;  o r  d i a g o n a l ,  c o m b i n a t i o n  
c o s t  and  s c h e d u l e .  

T h i s  t y p e  o f  c h a r t  c a n  be  c o n s t r u c t e d  u s i n g  o t h e r  e l e m e n t s  f o r  
compar ison  : 

o  D o l l a r  Cos t  and  S c h e d u l e  V a r i a n c e s .  

o  Cos t  and  S c h e d u l e  V a r i a n c e s  a s  a  p e r c e n t  o f  t o t a l  budge t :  c o s t  
(CV + BAC o r  CV, + EAC) ; s c h e d u l e  (SV + BAC o r  SV +EAC). 

b. ~ n a l y s i s .  The c o n t r a c t  per formance  c o n s i s t e n t l y  h a s  been i n  t h e  
d e f i n i t e l y  bad q u a d r a n t  - beh ind  s c h e d u l e  and  o v e r r u n n i n g  c o s t .  The 
a n a l y s t s  r e v i e w i n g  t h i s  c h a r t  s h o u l d  c o n s i d e r  a l s o  t h e  p e r c e n t  c o s t  
and  s c h e d u l e  v a r i a n c e  c h a r t s  : 

o  ' C o s t  V a r i a n c e  - d u r i n g  t h e  p e r i o d  A p r i l  t h r o u g h  December h a s  been  
f l u c t u a t i n g  between 15% and  20% o v e r r u n .  Th i s  is a l s o  a p p a r e n t  i n  
F i g u r e  13.  

o  S c h e d u l e  V a r i a n c e  - f o l l o w i n g ' t h e  u n f a v o r a b l e  v a r i a n c e s  i n  March a n d  
A p r i l ,  t h e  s c h e d u l e  v a r i a n c e  h a s  been g e t t i n g  p r o g r e s s i v e l y  b e t t e r .  
T h i s  is i n d i c a t e d  i n  ~ i g ' u r e  14  by t h e  emerg ing  t r e n d  toward  t h e  
f a v o r a b l e  q u a d r a n t s  i n  t h e  C a r t e s i a n  C o o r d i n a t e s .  



FIGURE 14: COST-SCHEDULE CARTESIAN COORDINATES 
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5. COST VARIANCE VERSUS AT COMPLETION VARIANCE ( F i g u r e  1 5 )  

a .  D a t a  O r g a n i z a t i o n .  T h i s  c h a r t  s h o w s  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  
c u m u l a t i v e  p e r c e n t a g e  C o s t  V a r i a n c e  a n d  t h e  p r e d i c t e d  A t  C o m p l e t i o n  
V a r i a n c e  a s ,  c o m p i l e d  i n  T a b l e  5. U s u a l l y ,  t h e  A t  C o m p l e t i o n  V a r i a n c e  
l i n e  d e s c e n d s  t o  meet t h e  C o s t  V a r i a n c e  l i n e .    he CV l i n e  may b e  
a d j u s t e d  for t h e  effect  of w i t h h o l d i n g  Management R e s e r v e  a s  
p r e v i o u s l y  d e s c r i b e d  i n  C h a P t e r  I V .  T h i s  c h a r t  may a l s o  b e  d rawn 
u s i n g  d o l l a r  v a r i a n c e s .  

b .  A n a l y s i s .  The A t  C o m p l e t i o n  V a r i a n c e  h a s  ' c h a n g e d  d i r e c t i o n  a t  t h e  
e n d  o f  O c t o b e r  a n d  is now s h o w i n g  a p o s i t i v e  t r e n d .  T h i s  may b e  d u e  

V: t o  t h e  two  f a v o r a b l e  t r e n d  months  i n  t h e  C o s t  V a r i a n c e .  One mus t  
d e t e r m i n e  t h e  c a u s e s  o f  t h e s e  t r e n d s  t o  d e t e k m i n e  t h e i r  p e r m a n e n c e .  
S h o u l d  t h e  o l d  downward t r e n d  b e  r e e s t a b l i s h e d ,  o n e  would  e x p e c t  a 
" f a c i n g - u p "  t o  a n  e v e n t u a l  u n f a v o r a b l e  A t  C o m p l e t i o n  V a r i a n c e .  T h i s  
is ' t h e  p o i n t  a t  w h i c h  t h e  Management R e s e r v e  ( i f  a n y  is s t i l l  h e l d )  
w i l l  b e  compared  t o  t h e  n e t  r e s u l t  o f  p o s i t i v e  a n d  n e g a t i v e  c o s t  
v a r i a n c e s  i n  Column 1 4  o f  t h e  CPR. 

* 

.- . KEY 
i---- AT C O M M O N  VARIANCE 

-, CUMUUTNE COST VARUNCE 

-10 - 

-16 - 



6. PERCENT COMPLETE VERSUS PERCENT SPENT Figure 16 ) .  

a .  Data Organizat ion.  This is a comparison o f  t h e  r a t e  o f  expendi ture  
(ACWP c EAC) o r  (ACWP c BAC) r e l a t i v e  t o  t h e  r a t e  of  work 
accomplished (BCWP, c BAC) . The c a l c u l a t i o n s  a r e  performed , a s  
previously expla ined .  The. r e s u l t s  o f  t h e s e  c a l c u l a t i o n s  f o r  t h e  
c o n t r a c t  a r e  shown i n  Table 6. 

8 

Table 6 
$ ' PERCENT COMPLETE AND PERCENT SPENT 

Note thst - , t h e  pe'rcent spen t  based on t h e  EAC is h igher  than t h a t  
based .on the.  BAC ..because. an underrun is pred ic ted  a t  co'mpletion. The 
percent  s p e n t  and percent  complete f o r  each month a r e  p l o t t e d  a s  a 
s i n g l e  po in t .  F igure  16  uses  da ta  from Table 6. The percent  s p e n t  
s e l e c t e d  is based on . t h e  EAC. An "Es timate-At-Completion" po in t  
(when a l l  t h e  work is 'done) is shown on t h e  c h a r t .  T h i s  po in t  is 
obta ined  from t h e  formula: 

. . , 7 5.  . .. : .- . * . .; .: . r . . . . .  " T - '  - , : ? , , '  . . . ., . " - '  -. . .. . . . .  

Percent  Spent a t  Completion = EAC B AC 

8 

i 

Month 

J 
F 
M 
A 
M 
J 
J 
A -  

' S  
0 
N 
D. . . 

T h i s  po in t  is p l o t t e d  a t  t h e  i n t e r s e c t i o n  of  a l i n e  drawn v e r t i c a l l y  
from 96.4% s p e n t  and' one drawn h o r i z o n t a l l y  from 100% complete. 

Note t h a t  t h e  percent  s p e n t  l i n e  can exceed 100% while  t h e  percent  
complete cannot .  

Percent  
Complete 

I BCWP 1 
(BAC ) 

0.81 
1.90 
2.91 
3.79 
5.06 
6 -13  
-8.22 

11.09 
' 1'4.07 

I?* 97 
22.46 

" 26- 97 

Percent  Spent  

( ACWP 1 (ACWP) 
(EAC 1 (BAC 

0.89 , 0.81 
2.09 1.90 
3.61 3-33 
4.92 4.56 
6.46 i 5-96 
7-79 7.22 

10.11 9.50 
13 -63  12.91 
17.50 16.85 
22.22 23-53 
27.48 26.64 
32.46 31 30 



. PERCENT SPENT 

FIGURE 16: PERCENT COMPLETE VS PERCENT 8PEIYT CHART' 



An "on t a r g e t f 1  45-degree  l i n e  is drawn from t h e  o r i g i n  (0% s p e n t ,  0% 
c o m p l e t e )  t o  t h e  100% s p e n t ,  100% comple t e  p o i n t .  A p o i n t  f a l l i n g  on 
t h i s  l i n e  i n d i c a t e s  t h a t  accompl ishment  and s p e n d i n g  a r e  progressing 
t o g e t h e r ;  above  t h e  l i n e  i n d i c a t e s  accompl ishment  f a s t e r  t h a n  
s p e n d i n g  ( g o o d ) ,  below t h e  l i n e ,  s p e n d i n g  is f a s t e r  t h a n  
accompl ishment  ( b a d ) .  

Ano the r  p o i n t  o f  i n t e r e s t  which h a s  been  added t o  t h i s  c h a r t ' i s ' t h e  
P lanned Comple t ion  P e r c e n t .  S i n c e  t h e  p lanned c o m p l e t i o n  is t h e  
BCWS, t h i s  f i g u r e  c a n  b e  d e t e r m i n e d  from: 

Planned Complet ion P e r c e n t  = BCWS + BAC 
, . 

= $86,733 + $292,420 

Th i s  p o i n t  is p l o t t e d  a t  t h e  i n t e r s e c t i o n  o f  t h e  45-degree .  l i n e  w i t h  
a  h o r i z o n t a l  l i n e  drawn f rom 29.7% comple t e .  It p r o v i d e s  a  r e f e r e n c e  
p o i n t  f o r  a  q u a n t i t a t i v e  measurement of d e v i a t i o n  from "norma 1". 

b. A n a l y s i s .  Management s h o u l d  be n o t i f i e d  whenever t h e  t r e n d  d i r e c t i o n  
c h a n g e s ,  t h e  "on t a r g e t "  l i n e  is c r o s s e d  i n  e i t h e r  d i r e c t i o n ,  o r  
t h e r e  is a n  a b r u p t  change  i n  s l o p e .  

An a n a l y s i s  o f  F i g u r e  16 i n d i c a t e s  t h a t :  

o  Money is b e i n g  s p e n t  f a s t e r  t h a n  work is b e i n g  accompl i shed .  ' 

o The s i t u a t i o n  is w o r s e n i n g  e a c h  month. 

o  I t  a p p e a r s  q u e s t i o n a b l e  t h a t  t h e  p r e d i c t e d  f a v o r a b l e  p o s i t i o n  a t  
c o m p l e t i o n  c a n  be a c h i e v e d .  

5 .  

The t r e n d  may b e  e x t r a p o l a t e d  o u t  t o  its i n t e r s e c t i o n  w i t h  t h e  100% 
c o m p l e t e  l i n e  t o  p r o v i d e  a n  i n d i c a t i o n  o f  t h e  e x p e c t e d  c o s t  a t  , 

c o m p l e t i o n .  



7. PERCENT SPENT AT COMPLETION ( F i g u r e  1 7 ) .  

a .  Data O r g a n i z a t i o n .  Th i s  t e c h n i q u e  ref lects  t h e  r a t i o  between t h e  
c o n t r a c t o r ' s  l a t e s t  e s t i m a t e d  c o s t  t o  comple te  a l l  t h e  a u t h o r i z e d  
work and t h e  budget fd  c o s t  f o r  t h e  same work. S i n c e  t h e  monthly 
p e r c e n t a g e  reflects t h e  c o n t r a c t o r ' s  a s s e s s m e n t  o f  t h e  c o s t  needed t o  
comple te  a l l  budgeted  work, a  p e r c e n t a g e  g r e a t e r  t h a n  100 i n d i c a t e s  
a n  a n t i c i p a t e d  o v e r r u n  budge t  and less t h a n  100% i n d i c a t e s  a n  
underrun budget .  The p e r c e n t  s p e n t  a t  comple t ion  is c a l c u l a t e d  
by d i v i d i n g  t h e  EAC by t h e  BAC: 

P e r c e n t  S p e n t  a t  Completion = EAC B  AC 

The r e s u l t s  o f  t h e s e  c a l c u l a t i o n s  f o r  t h e  sample  c o n t r a c t  a r e  
d i s p l a y e d  and p l o t t e d  i n  F i g u r e  17. 

b. A n a l y s i s .  E x t r a p o l a t i o n  o f  t h e  d a t a  p r e d i c t s  an  over run  u n l e s s  a  
new t r e n d  is s t a r t i n g ,  i n d i c a t e d  by t h e  l a s t  t h r e e  months d a t a .  

COMPLETION 

. . 
1 

--- --- 

x Spent 
A t  Completion 

EAC + BAC 

x spcnt 
&nth At Completion 

EAC ( BAC 

FIGURE 17: PERCENT SPENT AT COMPLETION 
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8. ESTIMATED COST AT COMPLETION ( F i g u r e  1 8 ) .  

a .  ' D a t a  O r g a n i z a t i o n .  D i v i d i n g  t h e  BAC by t h e  c u m u l a t i v e  CPI r e s u l t s  
i n  new EACs which f o r  t h e  s a m p l e  c o n t r a c t ,  a r e  d i s p l a y e d  i n  F i g u r e  
18. S i n c e  t h i s  i n d e x  is u s u a l l y  compared t o  t h e  EAC a s  r e p o r t e d  i n  
t h e  CPR, t h e s e  d a t a  a r e  a l s o  p r o v i d e d  i n  . F i g u r e  18. 

b. A n a l y s i s .  The EAC d e v e l o p e d  f rom t h e  c u m u l a t i v e  CPI is $30 t o  $45 
m i l l i o n  o v e r  t h e  EAC r e p o r t e d  on t h e  CPR. The d i v e r g e n c e  o f  t h e  two 
EACs i n c r e a s e s  i n  e a c h  month w i t h  t h e  e x c e p t i o n  o f  J u n e  when 
a p p l i c a t i o n  of  a  s u b s t a n t i a l  amount of Management R e s e r v e  is 
a p p a r e n t .  The EAC b a s e d  o n  t h e  c u m u l a t i v e  CPI a p p e a r s  t h e  more 
r e a l i s t i c  f i g u r e ,  p r o v i d e d  no  s i g n i f i c a n t  b r e a k t h r o u g h s  a r e  
e n c o u n t e r e d  i n  c o s t  . pe r fo rmance .  I n  l i g h t  of  t h e  c o s t  pe r fo rmance  
e x p e r i e n c e d  t o  d a t e ,  t h e  EAC a s  r e p o r t e d  on  t h e  CPR a p p e a r s  
o p t i m i s t i c .  

k n t h  CPR k n t h  
(Co1. 13) 

pA C-m. 
QJm CPI 

FIGURE 18: ESTIMATED COST AT COMPLETION 



9. COST PERFORMANCE I N D E X  ( C P I )  AND TO COMPLETE PERFORMANCE I N D E X  ( T C P I )  
(Figures 19 and 20). 

a. Data Organization., This technique compares the  trend i n  C P I  f o r  work 
accomplished and t h a t  necessary t o  accomplish the  remaining work i n  
order t o  meet the  BAC o r  EAC. The development of the  C P I  and the  
TCPI i s  delineated i n  ,Chapter I V  under Performance Indices and 
Factors. The CPIts  and T C P I ' s  f o r  the  sample con t rac t  a r e  shown i n  
Table 7. 

TABLE 7  

CPI AND TCPI 

The data  i n  Table 7  a r e  graphical ly  displayed i n  two cha r t s , .  

o  TCPI  (EAC) versus TCPId (BAC) i n  Figure 19. 

o  TCPI ( E A C )  versus cumulative C P I  i n  Figure 20. 

Inc Cum 
CPI CPI 

1.000 1.000 
1.000 1.000 

-723 .a72 
0742 830 
907 .a50 

-848 -849 
919 -866 

.84l 859 
0757 835 
.a11 835 
879 .843 

-968 .a62 

Month 

J 
F 
M 
A 
M 

J 
J 
A 
S .  
o 
N 
D 

* 

b. Analysis 

EAC BAC 
TCPI TCPI 

1.101 1.000 
1.102 1.000 
1.091 1.004 
1.090 1.008 
1.102 1.010 
1 097 1.012 
1.086 1.014 
1.087 1.021 
1.082 1 033 
1.088 1.045 
1.103 1.057 

. 1.121 1.063 . 

) . TCPI (EAC) versus T C P I  (BAC) (Figure 19) .  The higher the  T C P I ,  
t he  ,greater  i s  the  cos t  performance e f f i c iency  required t o  meet 
e i t h e r  the  EAC o r  BAC. The dis tance  between the  two l i n e s  
ind ica tes '  the  degree of optimism i n  t he  establishment of the 
EAC, the value  most d i r ec t l y  influenced by the  contractor ,  
r e l a t i v e  t o  the  BAC i n  the  sample data.  A 10,ok at, , these two 
formulae shows t h a t  the  re la t ionsh ip  between the  EAC,and the BAC 
e s t a b l i s h e s ' t h e  di f ference i n  the  two TCPI  values: 

TCPI (EAC) = (BAC - BCWP) t (EAC - ACWP) 
TCPI  (BAC) z (BAc - BCWP) t (BAc - ACWP) 

. The upward trend of the  TCPI (BAC)  l i n e  shown i n  Figure 19, 
i n d i c a t e s - t h a t  it  i s  becoming increasingly d i f f i c u l t  t o  meet the  
BAC;.that is, the  amount of money ava i lab le  f o r  the  remaining 
work is decreasing r e l a t i v e  t o  the  amount of work l e f t .  



The d i s p a r i t y  be tween t h e  TCPI EAC and TCPI BAC, s p e c i f i c a l l y  
t h e  change  i n  t h e  d i r e c t i o n  o f  t h e  TCPI (EAC) l i n e  d u r i n g  
O c t o b e r ,  November and  December, and a n y  pronounced change  i n  
e i t h e r  TCPI s h o u l d  b e  examined i n  d e p t h .  Such q u e s t i o n s  a s  t h e  
f o l l o w i n g  s h o u l d  b e  a s k e d :  

o  Is work n o t  b e i n g  accompl i shed  (BAC-BCWP) o r  i s  money b e i n g  
s p e n t  t o o  f a s t  (EAC-ACWP)? 

o Is t h e  EAC k e e p i n g  p a c e  w i t h  s p e n d i n g  and work 
accompl i shmen t?  

o  Which i s .  t h e  main c o n t r i b u t o r  t o  t h e  t r e n d s ?  BCWP? ACWP? 
EAC? 

The TCPI a l o n e  d o e s  n o t  t e l l  t h e  e n t i r e  s t o r y .  It s h o u l d  be  
compared w i t h  t h e  CPI. 

(2) CPI and TCPI (EAC) ( F i g u r e  20). The f ac t  t h a t  t h e  d i s t a n c e  
. . be tween  t h e  TCPI (EAC) l i n e  and  t h e  CPI (EAC) l i n e  r e m a i n s  

a p p r o x i m a t e l y  c o n s t a n t ,  b e g i n n i n g  i n  May, means t h a t  a c o n s t a n t  
l e v e l  o f  op t imi sm i s  p r e s e n t  i n  t h e  e s t a b l i s h m e n t  o f  t h e  EAC. 
F o r  t h e  sample  c o n t r a c t ,  t h e  EAC i s  a b o u t  25 i n d e x  p o i n t s  above  
t h e  CPI i n d i c a t i n g  t h a t  a d r a m a t i c  i n c r e a s e  i s  r e q u i r e d  i n  work 
e f f i c i e n c y  t o  meet t h e  EAC. 
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10. MANAGEMENT RESERVE APPLICATION ( F i g u r e  21) .  

a .  Data Organ iza t ion .  The t e c h n i q u e  r e q u i r e s  t h e  compar isons  o f  r a t i o s  
o f  Management Reserve a p p l i e d  t o  t o t a l  Management Reserve ,  and of 
BCWS t o  Budget a t  complet ion.  It prov ides  t h e  t r e n d  i n  a p p l y i n g  
Management Reserve (on a p e r c e n t a g e  b a s i s )  i n  r e l a t i o n  t o  p e r c e n t  
,complet ion o f  t h e  c o n t r a c t  e f f o r t .  The d a t a  a r e  p l o t t e d  on a c h a r t  
w i t h  h o r i z o n t a l  and v e r t i c a l  a x e s  a s  pe rcen tages .  F i g u r e  21 d i s p l a y s  
t a b u l a r  and g r a p h i c  d a t a  from t h e  sample p r o j e c t .  

b. Ana lys i s .  An examinat ion o f  t h e  d a t a  i n d i c a t e s  t h a t  a t  t h e  end o f  
December, 51.4% o f  t h e  Management Reserve  Budget h a s  been a p p l i e d  
w h i l e  o n l y  29.7% o f  t h e  c o n t r a c t  work has  been schedu led .  
E x t r a p o l a t i n g  a normal ,  i . e .  uni form r a t e  o f  a p p l i c a t i o n  o f  MR (a 
45O l i n e  from 0 t o  1001,  b u t  u s i n g  a s  a s t a r t i n g  p o i n t  t h e  a c t u a l  
p e r c e n t  of  MR a p p l i e d  t o  d a t e ,  i n d i c a t e s  a s i g n i f i c a n t  over -  
a p p l i c a t i o n  may be e x p e r i e n c e d  -- see t h e  dot-dash l i n e  i n  F i g u r e  
21. Comparing t h i s  e x t r a p o l a t i o n  of t h e  p r o j e c t e d  use  of Management 
Reserve a s  r e p o r t e d  i n  t h e  I ' A t  Completion" p o r t i o n  o f  t h e  Cost  
Performance Repor t s ,  and p l o t t e d  i n  F i g u r e  21 a s  a dashed l i n e ,  
i n d i c a t e s  d i f f e r e n t  r e s u l t s  . This  comparison s h o u l d  be d i s c u s s e d  
w i t h  t h e  c o n t r a c t o r  " to  d e t e r m i n e  : 

o What p rev ious  problems caused  t h i s  p r e s e n t  o v e r - a p p l i c a t i o n  o f  
Management Reserve and have t h e s e  problems been c o r r e c t e d ?  

o Can t h e  i n d i c a t e d  improvement i n  t h e  p r o j e c t e d  a p p l i c a t i o n  o f  
Management Reserve  Budget be a t t a i n e d ?  

o Is t h e  . r emain ing  $11,982,000 (48.6%) Management Reserve  budget  
adequa te  f o r  t h e  comple t ion  of t h e  remaining 70.3% (100%-29.7%) 
of t h e  c o n t r a c t  work e f f o r t ?  

It s h o u l d  be  recogn ized  t h a t  t h e  MR remaining must cover  a l l  c o s t ,  
i n c l u d i n g  G&A, which l e a v e s  o n l y  $10,538,000 t o  be a p p l i e d  t o  e f f o r t s  on WBS 
e.lements . 
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11. MANAGEMENT RESERVE USAGE VERSUS COST VARIANCE ( F i g u r e  22) .  

a .  Data O r g a n i z a t i o n .  A way t o  view Management Reserve ,  . f o r  a n a l y s i s  
purposes  o n l y ,  is t o  look  a t  its e f f e c t  on t h e  cumula t ive - to -da te  
Cost  Var iance  i n :  Column 11 o f  t h e  CPR. The purpose o f  Management 
Reserve budget ,  l i k e  any o t h e r  c o n t r a c t  budge t ,  is n o t  t o  o f f s e t  o r  
a c t  a s  ' a  cush ion  a g a i n s t  u n f a v o r a b l e  Cost Var iances ;  however, i t  has  
t h i s  e f f e c t  i n  t h e  c a l c u l a t i o n s  i n  Column 14  of t h e  CPR. I n  o r d e r  t o  
examine t h i s  r e l a t i o n s h i p ,  t h e  a l g e b r a i c  sum of Management Reserve 
and t h e  Cost  Var iance  t o  d a t e  a r e *  o b t a i n e d .  The d a t a  from t h e  CPR 
a r e  t a b u l a t e d  and p l o t t e d  i n  F i g u r e  22. 

b. Ana lys i s .  Management s h o u l d  be a l e r t e d  t o  a  s i g n i f i c a n t  s l o p e  change 
o r  r e v e r s a l  o f  a  t r e n d ,  o r  whenever a  predetermined l i m i t  has  been 
reached .  This  c h a r t  is e s p e c i a l l y  a d a p t a b l e  f o r  t h e  a p p l i c a t i o n  o f  
c o n t r o l  limits. Looking a t  Cost  Var iances  a l o n e  can be m i s l e a d i n g ,  
e s p e c i a l l y  when t r y i n g  t o  gauge t h e  e f f e c t  t h e  Cost  Var iance  might 
e v e n t u a l l y  have on t h e  A t  Completion Var iance .  For a n a l y s i s ,  t h e  
Management Reserve  can be  c o n s i d e r e d  t o  a c t  a s  a  cush ion  a g a i n s t  t h e  
p r e d i c t e d  A t  Completion Var iance  and can be viewed s i m i l a r l y  a g a i n s t  
t h e  cumula t ive  t o  d a t e  Cost  Variance.  I n  t h e  example,  t h e  
a p p l i c a t i o n  o f  Management Reserve d u r i n g  December does  n o t  a f f e c t  t h e  
Cost  Var iance  l i n e  i n  F i g u r e  12.  However, i n  F i g u r e  22 t h e  l i n e  
showing t h e  sum of  Management Reserve  and Cost  Var iance  (MR+CV) h a s  
dropped below t h e  z e r o  l i n e .  This  means t h e  Management Reserve  
remain ing  is n o t  enough t o  o f f s e t  t h e  Cost  Var iance  and u n l e s s  t h e  
c o n t r a c t o r  improves h i s  e f f i c i e n c y ,  t h e r e  w i l l  be a n  u n f a v o r a b l e  A t  
Completion Var iance  even i f  a l l  t h e  Management Reserve remain ing  is 
a  ppl  i e d  . 
Also,  q u e s t i o n a b l e  a p p l i c a t i o n  o f  Management Reserve can e f f e c t i v e l y  
mask Cost  Var iance  problems on t r e n d  c h a r t s '  such  a s  i n  F i g u r e  12 .  
For example,  l a r g e  amounts o f  Management Reserve might be  a p p l i e d  t o  
b r i n g  a b o u t  i n f l a t e d  budge t s  f o r  a d d i t i o n a l  work i d e n t i f i e d  w i t h i n  
t h e  s c o p e  of  t h e  c o n t r a c t  . a n d  s c h e d u l e d  f o r  accomplishment i n  t h e  
n e a r  f u t u r e .  This cou ld  r e s u l t  i n  a  p o s i t i v e  c o s t  v a r i a n c e  f o r  t h e  
new work which,  i f  l a r g e  enough, cou ld  o f f s e t  n e g a t i v e  Cost  Var iances  
i n  o t h e r  a r e a s  of t h e  c o n t r a c t  and a f f e c t  t h e  s l o p e  of t h e  t r e n d  l i n e  
o f  F i g u r e  12. S i n c e  t h e  c h a r t  i n  F i g u r e  22 shows t h e  combined e f f e c t  
o f  c u m u l a t i v e  Cost Var iance  and Management Reserve ,  t h e  l1true" c o s t  
v a r i a n c e  p o s i t i o n  is v i s i b l e .  If t h e  MR + CV l i n e  is below t h e  
Management Reserve  l i n e ,  t h e  Cost  Var iance  is u n f a v o r a b l e ;  i f  above,  
i t  is f a v o r a b l e .  

The ' a p p l i c a t i o n  o f  Management Reserve i n  ~ e c e m b e r '  is c l e a r l y  shown i n  
F igure  22. When a l l  Management Reserve has  been a p p l i e d  t h i s  l i n e  
w i l l  s t o p  a t  z e r o ,  s i n c e  t h e r e  can be no n e g a t i v e  Management 
Reserve.  In  t h a t  c a s e ,  t h e  (MR + CV) l i n e  w f l l  c o n s i s t  s o l e l y  o f  t h e  
n e g a t i v e  Cost  Var iance  . 
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CHAPTER V I  - AUTOMATED ANALYSIS 

A. GENERAL 

P r e c e d i n g  c h a p t e r s  o f  t h i s  Guide p rov ide  a  c o l l e c t i o n  o f  t e c h n i q u e s  
a v a i l a b l e  t o  manually a n a l y z e  c o n t r a c t o r  c o s t  and s c h e d u l e  performance d a t a  
and t o  f o r e c a s t  f u t u r e  performance.  Th i s  c h a p t e r  b r i e f l y  a d d r e s s e s  automated 
p r o c e s s i n g  and a n a l y s i s  o f  Cost  Performance Repor t  (CPR) d a t a ,  a s  w e l l  a s  
development o f  i n d i c e s ,  r e l a  t i o n s h i p s ,  t r e n d s ,  and p r o j e c t i o n s  . The 
a d v a n t a g e s  o f  t h e s e  automated p r o c e s s e s  a r e  a p p a r e n t  when they  a r e  compared 
w i t h  manual a n a l y s i s  o f  CPR d a t a .  The l a t t e r  i n v o l v e s  combining t h e  l a t e s t  
r e p o r t s  w i t h  p r i o r  r e p o r t s  t o  d e p i c t  p rogress  v e r s u s  p l a n ,  t o  g e n e r a t e  t r e n d s ,  
and t o  p rov ide  i n d i c a t o r s  o f  c o n t r a c t  problems. Where a  computer g r a p h i c s  
c a p a b i l i t y  is used ,  t r e n d  a n a l y s i s  is even more r e a d i l y  a v a i l a b l e .  

While s a v i n g  time i n  t h e  a n a l y s i s  p r o c e s s ,  t h i s  automated a i d  s h o u l d  n o t  
be viewed a s  a  s u b s t i t u t e  f o r ,  b u t  a s  a n o t h e r  i n p u t  t o  c a r e f u l l y  deve loped ,  
in -dep th  a n a l y s e s  of performance.  I n  a d d i t i o n  t o  t h e  b a s i c  d a t a  v a l i d a t i o n  
c o n c e r n s ,  t h e  u s e r  of automated a n a l y s i s  programs must r e c o g n i z e  t h e  need f o r  
v a l i d a t i n g  t h e  program bo th  s t r u c t u r a l l y  'and o p e r a t i o n a l l y .  The DOE C o n t r o l l e r  
s h o u l d  be c o n s u l t e d  f o r  a d v i c e  wi th  r e s p e c t  t o  automated a n a l y s i s .  

B. DATA DISPLAYS 

Computer g e n e r a t e d  c h a r t s  and t a b l e s  used t o  p l o t  c o s t  and s c h e d u l e  
performance d a t a  can be main ta ined  and used i n  p r e p a r i n g  o v e r a l l  independent  
a s s e s s m e n t  summaries o f  p r o j e c t  s t a t u s  f o r  h i g h e r  l e v e l  DOE management. The 
d i s p l a y s ,  which f a c i l i t a t e  e v a l u a t i o n  o f  p r o j e c t  s t a t u s  a t  a  summary l e v e l ,  
a r e  d e s c r i b e d  below: 

1. The C o n t r a c t  Performance Char t  ( F i g u r e  23) prov ides  t h e  o v e r a l l  
s t a t u s  o f  t h e  c o n t r a c t  o r  s p e c i f i c  WBS element .  This  c h a r t  which is 
comparable t o  t h e  Performance Measurement Char t  ( F i g u r e  111 ,  r e f l e c t s  . 
changes  t o  budge t s ,  s c h e d u l e s ,  and e s t i m a t e s  a t  complet ion . a s  they  
have o c c u r r e d  s i n c e  t h e  beg inn ing  of t h e  p r o j e c t .  It a l s o  shows 
cumula t ive  c o s t  and s c h e d u l e  performance t o  d a t e .  Ma jo r  b a s e l i n e  
changes  a r e  e a s y  t o  i d e n t i f y  and ,  by showing t h e  e n t i r e  t ime  s p a n  o f  
t h e  p r o j e c t ,  c u r r e n t  s t a t u s  is pu t  i n  p roper  p e r s p e c t i v e .    his 
d i s p l a y  d e p i c t s  t o t a l  p r o j e c t  h i s t o r y  and s t a t u s ;  however, it does  
no t  h i g h l i g h t  r e c e n t  performance.  
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2. The Cost /Schedule  Var iance ,  Trends Char t  ( F i g u r e  24)  is used i n  
c o n j u n c t i o n  w i t h  t h e  C o n t r a c t  Performance Char t  and c l e a r l y '  shows t h e  
r e c e n t  perrormance i n  r e l a t i o n  t o  a  10% t h r e s h o l d  band. The c h a r t  
a l s o  p rov ides  v i s i b i l i t y  of t h e  u s e  of management r e s e r v e  budge t ,  
which is n o t  a v a i l a b l e  on t h e  p reced ing  c h a r t .  Use o f  manag&ment 
r e s e r v e  budget  is a  v a l u a b l e  i n d i c a t o r  o f  p r o b l e m  and s h o u l d  be 
c o n s i d e r e d  t o g e t h e r  w i t h  t h e  c o s t  v a r i a n c e  t r e n d  l i n e  i n  a s s e s s i n g  
performance.  

3-  The C o n t r a c t  Performance Summary, i n  a d d i t i o n  t o  t h e  above c h a r t s ,  
t a b u l a t e s  t h e  d a t a ,  a l s o  a u t o m a t i c a l l y ,  I n  both  d o l l a r s  . and 
p e r c e n t a g e s .  T h i s  summary i n c l u d e s  a l s o  a  C o n t r o l l e r  independent  
e s t i m a t e  of c o s t  a t  comple t ion ,  based on performance t o  d a t e  and a  
b r i e f  a n a l y s i s  of ' t h e  l a t e s t  a v a i l a b l e  data-. A sample  of such  a  
combined computer/ana l y s  t g e n e r a t e d  summary is provided i n  F i g u r e  25. 

F i g u r e s  23,  24 and 25 d i f f e r  p h y s i c a l l y  from o t h e r  c h a r t s  i n  t h i s  Guide 
s i n c e  they  a r e  c o p i e s  o f  a c t u a l  o u t p u t s  g e n e r a t e d  a u t o m a t i c a l l y  from t h e  
DOE C o n t r o l l e r  computer c a p a b i l i t y .  

C. USE OF OUTPUT PRODUCTS 

A major o b j e c t i v e  o f  t h i s  t y p e  o f  CPR d a t a  a n a l y s i s  is t o  t r a c k  p r o j e c t  
p r o g r e s s  between a c q u i s i t i o n  key d e c i s i o n  p o i n t s  and t o  f o c u s  DOE 
management's a t t e n t i o n  a t  t h e  e a r l i e s t  p o s s i b l e .  t ime  t o  p r o j e c t s  which a r e  

. .  e x p e r i e n c i n g  u n f a v o r a b l e  performance t r e n d s .  

. . I n  , a d d i t i o n  t o  t h e  above,  a  summary r e p o r t  o f  p r o j e c t  c o s t  and s c h e d u l e  
, performance can be p repared  q u a r t e r l y  f o r  u s e  by h i g h e r  l e v e l s  of management. 
. Management r e p o r t i n g  i n  t h e s e  summaries is on a n  e x c e p t i o n  b a s i s ;  i . e . ,  t h e  - 
.. r e p o r t s  a r e  l i m i t e d  t o  t h o s e  p r o j e c t s  d e v i a t i n g  from plan by 10% o r  more a t  

t h e  t o t a l  p r o j e c t  l e v e l .  
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SYSTEM: 

DESCRI  P T I O l i :  
C O ~ ~ T R A C T  NO. / T Y P E  : 
CONTRACTOR : 
REPRE SEt iTS :  

REPOR: PEQIOD:  

DOLLriRS . 
. . 

PE?CE';T ------- - - - - - - -  
". 

A .  BUDGETED COST FOR WORK SCHEDULED(BCYS) : $ 1 7 . 0 .  87'. 
B .  BUDGETED COST FOR WORK PERFORHED(BCLIP) : $ 1 5 . 9  81: 
C. ACTUAL COST OF WORK PERFORHED(ACVP): 5 1 9 . 1  97 :. 
D. SCHEDULE VARIA~ICE ( B ) - ( A )  : S-1.1 -F *. 
E .  COSY VARIk t iCE  ( 8 ) - ( C ) :  3 - 3 . 2  ' -2C ' .  

F .  TARSET COST: 5 1 9 . 6  1 0 9 :  
G. CO' ;TR~(~TOP.  I S  ESTI'IATE AT COWPLETIO~, : $ 2 1  . e  109:  
H. VARIAHCE .4T C0I IPLETIO: i  ( F ) - ( G ) :  5 - 1 . 8  - 9 ; :  

I. PRO J L t T  tK t lAGER ' S  E S T I I K T E  AT  COtlPLET]O!;: S21:5  ll$: 

C o n t r a c t  i s  81% complete .  Cost  and s c h e d u l e , v a r i a n c e s  a r e  a t t r i b u t e d  
t o  t h e  w e l d e r ' s  s t r i k e  and t o  d e l a y  of  s u b c o n t r a c t o r  component d e l i v e r i e s  
which r e s u l t e d  i n  a  four-month d e l a y  i n  f i r s t  d e l i v e r i e s  and two-month 
d e l a y  i n  f i n a l  d e l i v e r i e s .  However, w h i l e  s c h e d u l e  t r e n d s  have been 
s t a b l e  s i n c e  t h e  s t r i k e ,  c o s t s  c o n t i n u e  t o  d e t e r i o r a t e .  Fur the rmore ,  t w o  
of t h e  f i r s t  t h r e e  i t e m s  f a i l e d  t e s t s ,  r e q u i r i n g  r e d e s i g n  of sub-components; 
a n o t h e r  component f a i l e d  i n i t i a l  q u a l i f i c a t i o n  t e s t .  

The DOE C o n t r o l l e r  e s t i m a t e  .is based on performance t o  d a t e  and 
does  n o t  a d d r e s s  t h e  c o s t  and s c h e d u l e  impact of t h e  problems addressed  
above.  The e s t i m a t e  w i l l  be  r e v i s e d  when t h e  impact of  t h e  component 
problems can be  f u l l y  e s t a b l i s h e d .  . . 

BCIf S 
BCWP 
ACWP 

- THE VALIJE OF THE UORK THE COYTRACTOR PLAWIED T O  ACCOt lP i  lSH - THE VALUE OF THE WORK THE COtlTRACTOR HAS ACTUALLY COMPLETED - THE ACTUAL COST OF THE COIIPLETED WORK 

FIGURE 25: CONTRACT PERFORMANCE SUMMARY 



Attachment 1 

OUIDEUNES FOR E6lABUSHING TMRESHOLDS FOR 
VARIANCE ANALYSIS REPORTING 

TYPE OF VARIANCE C O M P ~ I ~  STAGE 
I A FREQUENCY 

COST OF CONTRACT DEGREE OF VARIANCE 
I SCHEDULE . ' PERCENT 6 DOLLARS' 

CUM. INCREM. MONTHLY OUARTERLY FIRST 114 LAST 3 4  

X 
? 10% 6 more 

X X than $8000 

5 25% & more 
X X X $5000 

X X x + 5%- 6 more 
than $12000 

X X x ? 2 5 % 6 m b r e  
than $5000 

+ 15% & more 
X X X than $12000 

+ '10% 6 more 
X X , X than $18000 

* s 0 f n c O u D r r ~ ~ u s ~ ~ Y f 7 .  
.. , - % . .  

RATIONALE FOR GUIDELINES 

o The higher tolerances i n  the f i r s t  1 / 4  of the contract  a r e  t o  allow 
f o r  "se t t l ing  downvv. Normally, greater  ranges of variance a r e  t o  
be expected i n  the e a r l i e r  stages u n t i l  cumulative e f f ec t s  
es tab l i sh  a more valid trend. 

Wider 5 tolerances fo r  incremental  variances r e f l e c t  normally 
expected wider f luctuat ions  of incremental $ variances. 

A schedule variance i s  more prone t o  have greater .  f luctuat ion than 
a cost  variance and could still be i n . a  controlled s i tuat ion.  

o Monitoring of schedule variance is more meaningful when 'done on a 
quarterly basis ra ther  than on a monthly basis. 

Comments: The above guidelines f o r  do l la rs  variance were based on a contract  
value of approximately $50,000,000. These do1,lar variance guidelines a r e  fo r  
guidance purposes only. Each contract  requires reviews for, individual 
ta i lor ing.  



ADDITIONAL GUIDELINES 

R e s t r i c t i o n s :  
. o V a r i a n c e  A n a l y s i s  must  be p r o v i d e d  o n  a l l  v a r i a n c e s  o v e r  $100,000 

r e g a r d l e s s  o f  w h e t h e r  i t  i s  w i t h i n  t h e  p e r c e n t a g e  a l l o w a n c e .  

Exempt ions  f o r  r e p e t i t i v e  c u m u l a t i v e  v a r i a n c e s  ( C o n s e c u t i v e  c u m u l a t i v e  
s u b - t a s k  v a r i a n c e s  on  which a v a r i a n c e  a n a l y s i s  h a s  p r e v i o u s l y  been  p r o v i d e d ) :  

o V a r i a n c e  a n a l y s i s  i s  n o t  r e q u i r e d '  i f  t h e  c u m u l a t i v e  v a r i a n c e  i s  
f a v o r a b l e .  

o V a r i a n c e  a n a l y s i s  is  n o t  r e q u i r e d  i f  a n  u n f a v o r a b l e  c u m u l a t i v e  
v a r i a n c e  h a s  a f a v o r a b l ;  i n c r e m e n t a l  v a r i a n c e .  

o Only a n  i n c r e m e n t a l  v a r i a n c e  a n a l y s i s  i s  r e q u i r e d  when a n  
u n f a v o r a b l e  c u m u l a t i v e  v a r i a n c e  h a s  a n  u n f a v o r a b l e  i n c r e m e n t a l  
v a r i a n c e .  

Note : I n  t h e s e  above  t h r e e  e x e m p t i o n s ,  r e f e r e n c e  s h o u l d  be 
made t o  t h e  mon th ly  r e p o r t  which e x p l a i n s  t h e  c a u s e s  of  
t h e  v a r i a n c e .  I n  a d d i t i o n ,  t h e  c o n t r a c t o r  c a n  comment 
as  h e  may see f i t .  

RATIONALE FOR ADDITIONAL GUIDELINES 

o D o l l a r  s i z e  o f  t h e  v a r i a n c e  becomes p redominan t  when i t  e x c e e d s  a  
c e r t a i n  s i z e .  

o F a v o r a b l e  v a r i a n c e s  are n o t  as c r i t i c a l  i n  m o n i t o r i n g , t h e  program 
as  u n f a v o r a b l e  v a r i a n c e s .  Most p r o j e c t  a t t e n t i o n  c e n t e r s  on  t h e  
u n f a v o r a b l e  v a r i a n c e s  r a t h e r  t h a n  t h e  f a v o r a b l e  v a r i a n c e s .  

o A s  l o n g  as  f a v o r a b l e  i n c r e m e n t a l  v a r i a n c e s  a r e  t a k i n g  p l a c e  on  
c u m u l a t i v e  u n f a v o r a b l e  v a r i a n c e s ,  i t  c a n  be c o n s t r u e d  t h a t  
e f f e c t i v e  c o r r e c t i v e  a c t i o n  i s  b e i n g  accompl i shed .  

o An i n c r e m e n t a l  v a r i a n c e  a n a l y s i s  w i l l  p r o v i d e  more i n s i g h t  when 
v a r i a n c e  a n a l y s i s  i s  r e q u i r e d  o n  r e p e t i t i v e  c u m u l a t i v e  v a r i a n c e s .  
( P r e v i o u s  c u m u l a t i v e  v a r i a n c e  a n a l y s i s  h a v i n g  been  p r o v i d e d . )  

Comments: The a b o v e  g u i d e l i n e s  f o r  d o l l a r s  v a r i a n c e  were based  on  a c o n t r a c t  
v a l u e  of  a p p r o x i m a t e l y  $50,000,000.  These d o l l a r  v a r i a n c e  
g u i d e l i n e s  a r e  f o r  g u i d a n c e  p u r p o s e s  o n l y .  Each c o n t r a c t  r e q u i r e s  
r e v i e w s  f o r  i n d i v i d u a l  t a i l o r i n g .  



Attachment 2 

- .  
Users o f  t h i s  g u i d e  are encouraged t o  f u r n i s h "  d a t a  a n a l y s i s  t e c h n i q u e s  f o r  
c o n s i d e r a t i o n  f o r  u s e  i n  f u t u r e  e d i t i o n s .  A r ev iew o f  t h e  t e c h n i q u e s  used on 
a p a r t i c u l a r  p r o j e c t  may i d e n t i f y  examples  o f  a n a l y s i s  which c a n  be a d a p t e d  t o  
o t h e r  p r o j e c t s .  The proposed t e c h n i q u e s  shou ld  be  s e n t  i n  d u p l i c a t e  t o .  t h e  
O f f i c e  of  t h e  C o n t r o l l e r ,  Department o f  Energy,  Washington, D.C. 20585. The 
s u g g e s t e d  fo rmat  f o r  t h i s  submiss ion  i s  shown below and i s  fo l lowed  by a n  
example o f  a . c o m p l e t e d  fo rmat .  

SUGGESTED FORMAT . . 

T i t l e  
S e l e c t  a t i t l e  c o n s i s t e n t  w i t h  t h e  a n a l y s i s  ' t e c h n i q u e  (e.g. ,  p e r c e n t a g e  
r e l a t i o n s h i p ,  performance i n d e x ,  e t c . )  p r e s e n t e d .  

Author 
Name(s1 o f  pe r son  ( s )  who deve loped  t h e  t echn ique .  

N a r r a t i v e  
E x p l a i n  t h e  t e c h n i q u e  i n  c l e a r ,  c o n c i s e  t e r m s ,  u s i n g  t h e  f o l l o w i n g  o u t l i n e :  

o  Purpose. identify a t y p i c a l  s i t u a t i o n  . t o  b e  a n a l y z e d  by a p p l y i n g :  t h e  
t echn ique .  E x p l a i n  t h e  t y p e  o f  d a t a  needed.  R e a l i s t i c . e x a m p l e s  are 
d e s i ' r e d ,  b u t  names of s p e c i f i c  p r o j e c t s  and c o n t r a c t o r s  o r  p r o p r i e t y  
i n f o r m a t i o n  shou ld  n o t  be used.  ~ y p o t h e t i c a l  s i t u a t i o n s  shou ld  be 
u s e d  as  a background f o r  t h e  t echn ique .  

o  Source  o f  Data. I d e n t i f y  t h e  o r i g i n  o f  t h e  d a t a  used.  I n d i c a t e  who 
p r e p a r e s  t h e  d a t a  b e f o r e  i t  i s  a n a l y z e d ,  f r equency  o f  u p d a t i n g ,  and 
t h e  method of o b t a i n i n g  t h e  d a t a .  

o  O r g a n i z a t i o n  o f  Data. D e s c r i b e  t h e  d a t a  o b t a i n e d  and i t s  a r rangement  
(e .g . ,  t a b l e s ,  g r a p h s ,  e t c . )  p r i o r  t o  a n a l y s i s .  

o  A p p l i c a t i o n .  E x p l a i n  how t h e  t e c h n i q u e  was used t o  a n a l y z e  t h e  
s i t u a t i o n  i d e n t i f i e d  i n  t h e  "Purpose" s e c t i o n ,  how t h e  i n f o r m a t i o n  i s  
used ,  and how o f t e n  t h e  a n a l y s i s  shou ld  be  done. 

o Conclusion.  State b e n e f i t s  g a i n e d  by a p p l y i n g  t h e  t e c h n i q u e .  
I d e n t i f y  s t r e n g t h s  and weaknesses  of t h e  t e c h n i q u e  i n  view o f  t h e  
r e s u l t s  o b t a i n e d .  I n d i c a t e  how t h e  t e c h n i q u e  may be r e f i n e d ,  t o  
become more e f f e c t i v e  i n  t h e  f u t u r e .  

o  Recommendation. Note t h e  p o t e n t i a l  f o r  a p p l y i n g  t h i s  t e c h n i q u e  t o  
o t h e r  s i t u a t i o n s .  Sugges t  c r i ter ia  f o r  i t s  a p p l i c a t i o n  t o  o t h e r  
c o n t r a c t s  and p r o j e c t s .  



EXAMPLE OF DATA ANALYSIS TECHNIQUE SUBMISSION 

T i t l e :  Performance I n d i c e s  Track ing  

Author :  T. Andrews', P r o j e c t  C o n t r o l ,  E n e r g i s t i c  P r o j e c t  O f f i c e  

Purpose  : 

The purpose  of t h i s  a n a l y s i s  t e c h n i q u e  i s  t o  estimate i f  t h e  Ac tua l  Cost  f o r  
Work Performed (ACWP) w i l l  exceed t h e  Budget a t  Completion ( B A C ) .  T h i s  is  
done by c a l c u l a t i n g  and p l o t t i n g  t h e  Cost  Performance Index  (CPI) ( p a s t  c o s t  
e f f i c i e n c y )  and t h e  To Complete Performance Index , (TCPI)  which must be 
a c h i e v e d  on t h e  remain ing  c o n t r a c t  e f f o r t  t o  b r i n g  t h e  ACWP-in a t  budget .  

Source  o f  Data:  

C o n t r a c t o r  s u b m i t t e d  Cost  Performance Repor t  (CPR). 

O r g a n i z a t i o n  o f  Data:  

The f o l l o w i n g  CPR d a t a  were t a b u l a t e d  by month: 

Cumulative To Date BCWP, 
Cumulative To Da te  ACWP, and 
Budget A t  Completion 

The f o l l o w i n g  i n d i c e s  were t h e n  c a l c u l a t e d  and t a b u l a t e d  by month: 

Cost Performande Index (CPI) t o  Date  = BCWP (Col.  8 )  
ACWP (Col.  9 )  

TCPI = Work L e f t  =. BAC (Col .  1 2 )  - BCWP (Col.  8 )  
Money L e f t  BAC (Col .  1 2 )  - ACWP (Col .  9 )  

A p p l i c a t i o n :  

The CPI and TCPI were p l o t t e d  e a c h  month o v e r  t h e  ' pe r iod  f o r  which d a t a  were 
a v a i l a b l e  (See  F i g u r e  A-1). Examinat ion o f  t h e  p l o t s  r e v e a l s  t h a t  t h e  CPI 
s t a r t e d  a t  a v a l u e  g r e a t e r  t h a n  1.00 a n d ,  somewhat g r a d u a l l y  d e c l i n e d  t o  a  
v a l u e  o f  0.92. The TCPI s t a r t e d  a t  a  v a l u e  s l i g h t l y  l e s s  t h a n  1.00,  c r o s s e d  
t h e  v a l u e  o f  1.00 a t  t h e  same time a s  t h e  CPI ( g o i n g  i n  t h e  o p p o s i t e  
d i r e c t i o n )  and t h e n  curved  r a p i d l y  upward. A s  t h e  TCPI i n c r e a s e d ,  t h e  
p o t e n t i a l  e x i s t e d  f o r  t h e  ACWP a t  comple t ion  t o  exceed t h e  BAC. A t  24 months 
i n t o  t h e  c o n t r a c t ,  where t h e  CPI was 0.96 and t h e  TCPI was 1 .05,  t h e r e  was a n  



appreciable chalice t h a t  t h e  ACWP a t  c o m p l e t i o n  would o v e r r u n  t h e  BAC. A t  28 
months  i n t o  t h e  c o n t r a c t ,  where  t h e  CPI was 0.95 and t h e  TCPI was 1 .10 ,  t h e r e  
was a v e r y  good c h a n c e  t h a t  t h e  ACWP a t  c o m p l e t i o n  would exceed  t h e  BAC. A t  
31 months  i n t o  t h e  c o n t r a c t ,  where  t h e  CPI had d e g r a d e d  t o  0.92 and  TCPI had 
c l imbed  t o  1 .24 ,  i t  c o u l d  be s t a t e d  w i t h  n e a r  c e r t a i n t y  t h a t  ACWP a t  
c o m p l e t i o n  would e x c e e d  t h e  BAC. It was a t  t h i s  p o i n t  t h a t  t h e  c o n t r a c t o r  
a d m i t t e d  t h a t  a n  o v e r r u n  o f  BAC would o c c u r .  The r i s i n g  t r e n d  o f  t h e  TCPI 
beyond 2 1  months  i n d i c a t e d  t h a t  r e c o v e r y  was n o t  p o s s i b l e .  

F i g u r e  A-1 .  
PERFORMANCE INDICES VERSUS TIME 

Conc lus ion :  

Comparison o f  t h e  CPI w i t h  t h e  TCPI, o v e r  a number o f  months  i n d i c a t e d  t h a t  
t h e  ACWP would e x c e e d  t h e  BAC. T h i s  a n a l y s i s  t e c h n i q u e  was d e v e l o p e d  u s i n g  
h i s t o r i c a l  d a t a  and  it  was n o t  i n  u s e  o n  t h e  c o n t r a c t  f rom which  t h e  d a t a  were 
o b t a i n e d .  F 'ur ther  e x p e r i e n c e  i s  needed w i t h  t h i s  t e c h n i q u e  i n  o r d e r  t o  
d e t e r m i n e  i n d e x  v a l u e s  which would p r o v i d e  a n  e a r l y  i n d i c a t i o n  t h a t  a 
c o n t r a c t o r  w i l l  o v e r r u n  t h e  BAC. 

Recommendation: 

It i s  recommended t h a t  p r o j e c t  management o n  new p r o j e c t s  c a l c u l a t e  and  t r a c k  
t h e  TCPI a s  well a s  t h e  CPI i n  o r d e r  t o  estimate a c o n t r a c t o r ' s  p o s s i b i l i t y  of  
c o m p l e t i n g  t h e  c o n t r a c t  o n  budge t .  



ATTACHMENT 3 

BASIC DATA FOR SAMPLE PROJECT 

TWELVE MONTHLY COST PERFORMANCE REPORTS, FORMAT 1 



CONTRACTOR: 

A . U . S .  Inc. 
LOCATION: 

SITE 6 B L D G S .  

T R A I N I N G  
S U P P O R T  E Q U I P .  

COST PERFORMANCE REPORT-WORK BREAKDOWN STRUCTURE (Format 1) Page 1 of 7 

1 
! 
I 

y ' !  
P 

( A l l  E n t r i e s  i n  T h o u s a n d s  of D o l l a r s )  
RECONCILIATION TO CON1 RACT BUDGET BASELINE 

' CPR, F o r m a t  1 ,  January 13XX 



COST PERFORMANCE REPORT-WORK BREAKDOWN STRUCTURE (Format 11 paqe 1 o f  1 0  - - - . - - . - 

I 

Q U A N T I T Y  N E G O T I A T E 0  COST EST.  COST O F  T A R G E T  PROF11  
A U T H .  U N P R I C E O  F E E  X 

$228,900 
W O R K  

1 .  -0- $6867132 

C O N T R A C T O R :  

A.U.S. I n c .  
LOCATION: 

German town, Mary l a n d  

I CURRENT PERIOD 

ITEM B U D G E T E D  COST V A R I A N C E  
COST 

:Ez.K S C H E D  COST SCHED. PER. 
U L E D  F O R M E D  F O R M E D  ULE 

C O N T R A C T  TVPL/NO.  

CPFF/ I E n e r g i s t i c  
(10-10-10-2; 

i (2222) 

(1)  I 121 1 (31 I 141 I I 1 (61 
WORK BREAKDOWN 

STRUCTURE 

2-1-XX t o  J .  S. Browning 
2-28-XX TITLE 

3-6-XX 

NSSS 1191  
SITE AND BLDGS. 115  
BAIANCE OF PUNT 35 
TRAIN I NG 1 
SUPPORT EQUIP. 0 
SYS. TEST 6 EVAL. 241 
PROJ. MGT. 624  
DATA 2 1 
FUEL 0 

WBS S u b t o t a l  2228 

P R O J F C I  N A M C / N I J M R E U  

I I I 

GENERAL AND 
ADMINISTRATIVE 306 302 302 

SUBTOTAL 1 2534 ( 2502 12502 1 (-32.1 ( 0 

U t P O U  r P L R I O O  

TOTAL 
1 2 5 3 4  12502 12502 1 (32 )  1 0 

S I G N A T U R E  

A 1 1  E n t r i  
R E c o L c I u  ATION 

I 1 
T A R G E T  PRICE E S T I M A T E O  P R I C E  S H A R E  R A T I O  

V A R I A N C E  
I 

4687 1 4347 I4347  1 (340)  1 0 
-. - - - 
2s i n  Thousands  o f  D o l l a r s  
TO CONTRACT BUDGET BASELIN d 

C O N T R A C T  E S T I M A T E D  
C E I L I N G  C t  I L l N G  

NIA N /A  

AT COMPLETION 

L A T E S T  

E S T I M A T E  

CPR, Format 1 ,  F e b r u a r y  1 9  XX 

VARIANCE 
ADJUSTMENT 

. . . . . . . . .  . . .  

. . .  . . . . . . .  

.. - - 

. . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  ........ . . . . . . .  
.>:.:(.:. 
.... <:.:: . . . . . . . . .  : .. ".. :<.:. . . . . . . .  ..: .... . . . . . . . .  ..... . . . . . .  ........................ 
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I 1 I I 1 4 

UNOISTRIBUTED I I 1 BUDGET - . . 
I 

COST PERFORMANCE REPORT-WORK BREAKDOWN STRUCTURE (Format 1) Pape 1 01 15 - .. . . . . . . . . . .  - - 

SUBZOTAL 
-- -- - 

3820 2685 3713 (1135) (1028) 8507 7032 8060 (1475) (1028) 
MANAGEMENT 

RESERVE ............ . . . .  ... . . < - -- 

TOTAL 
. . .  

(All  ~ n t ' r i e s  i n  Thousands of Do l l a r s )  
RECONCILIATION TO CONTRACT BUDGET BASELINE 

C O N T R A C T O R :  

A.U.S. Inc.  - 
L O C A T I O N :  

Germantarn, Maryland 

I CPR, Format 1 ,  March 19XX 

CONIUACT TVPLINO. 

C PFF / 
(10-10-10-2) 

(2222) 

PI~OJF.CI NAM~./NIJMRF u 

Energ i s t  i c  

. . .... - - - - 
. . 

. . 

VARIANCE 
ADJUSTMENT 

. - ... - - - ---- - 
TOTAL CONTRACT 

VARIANCE 

T A R G E T  PROFIT/ 
F E E  % 

$6867/3% 

TARGET PRICE 

$235,767 

01  I'OU 1 P C ~ O ~ > ! J  

3-1-XX to 
3-31-XX 

EST. COST OF 
A U T H .  UNPRICEO 
WORK 

$13,092 

QUANTITV 

1 

-- 

SIGNAT1JHE 

J ;  S. Browning 
TITLE 

. Pro l ec t  Di rec tor  ........ - - -- - - -, - 
D A T E  

4-7-XX 
ESTIMATEI )  PRICE 

$230,026 

NEGOTIATED COST 

$228,900 

.......... . . . . . . . .  . . . .  1 . . . . . .  .......... . . .  ...... . . . . . . . . .  ......... . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . .  ....... . . . . .  . . . . . .  
i:.. 

::.:.:.:. 

I T  EM 

(1) 
WORK BREAKOOWN 

STRUCTURE 
NSSS 
SITE AND BLbGS 
BALANCE OF PLANT 
TRAINING 
SUPPORT EQUIP. 
SYS. TEST 6 EVAL. 
PROJ. MGT. 
DATA 
FUEL 

AT COMPLETION 

. . . . 
. . 

. . 
. . 

. . . .  . . . . . . . . . . . . . . . . . .  . . .  

SHARE R A T I O  

N /A 

BUOGETEO 

(12)  

62900 
53504 
14500 

1443 
2300 

22267 
18087 

7938 
5100 

. . .  . . 

. . 

. . . . . . . . . . . . . .  . . . . . . . . . . . .  
. . 

. . 
. . 

7 4 a 2 T ' .  I i ( l297) 1 .(904) 1 188039 I 190971 I (:::;I) 
-- .. 

1025 (178) (124) 25761 26163 

WBS S u b t o t a l  

GENERAL AND 
ADMINISTRATIVE 

CURRENT PERIOD I 
B U D G E T E D  
WORK 

SCHED. 
Qw 

171 

4073 
421 
413 

8 
0 

685 
1764 

118 
0 

. . . . . . . . . . . . . . . . .  

CONTRACT 
C E I L I N G  

N / A  
CUMULATIVE TO DATE 

LATEST 
R E V I S E D  

ESTIMATE 

(13)  

62900 
56436 
14500 

1443 
2300 

22267 
18087 
7938 
5100 

COST 
WORK 
P E A  

FOR-MED 

(8) 

3178 
405 
382 

8 
0 

677 
1450 

85 
0 

. . . _ . .  :... ..: . . . . . .  . . .  . . .  . . . . .  . . 
. . . .  . . .  

. . 

ESTIMAT'EU 
L t l L l N G  
\ 

N /A 

A:;?C 
WORK 
PEN- 

F O R M E D  

191 

3660 
476 
652 

10 
0 

660 
1463 

168 ' 
0 

V A R I A N L E  

( 1 4 )  

0 
(2932) 

0 
0 
0 
0 
0 
0 
0 

BUOGETED 

SCHED. 
U L E O  

( 2 )  

1602 
264 
360 

6 
0 

414 
632 

8 2 
0 

AC::TAL 
!::? 

F O R M E D  

(41 

1555 
240 
365 

7 
0 

425 
549 
125 

0 

COST 

PER. 
FO_R_MED 

13) 

1031 
202 
101 

5 
0 

432 
545 
46 

0 

3360 

460 

. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  .... . . . . . . . . .  . . . .  

3266 

447 

SCI IEDULE 

(10) 

(895) 
(16) 
(31) - 

- 
(8) 

(314) 
(33) - 

2362 

323 

. . .  . . 

. . . . . . .  

V A - ~ A N C E  

SCHED- 
ULE 

I51 

(571) 
(62) 

(259) 
(1)  - 
18 

( 8 7 )  
(36) - 

V A R I A N C E  

C?ST 

( I  Il 

(482) 
(71) 

(270) 
(2) - 
17 

(13) 
(83) 

- .  

. . 

. . 

I 
COST 

(6) 1 

(524) 
(38) 

(264) 
(2) - 
7 

(4) 
(79) - 

(998) 

(137) 

(904) 

(124) 



I 

O T I A T L D  COST EST. COST OF TARGET PROFIT1 TARGET PRICE 
AUTH.  UNPRICED FEE % 
WORK 

31,110 $31.041 $6933/3% $238.043 

COST PERFORMANCE REPORT-WORK BREAKDOWN STRUCTURE (Format 1) ~ a q e  -- 1 . . .  I 17 - - - - . -- 

CONTRACT ESTIMATED 
CEILING CClL lNG 

N / A  

CONTRACTOR: 

A.U.S. Inc .  
LOCATION: 

Germantown, Maryland 

CURRENT PERIOD 
I 

3 D A T E  

CONTRACT TVPEINO. 

CPFF/ 
(10-10-10-2) 

(2222) 

ULATIVE 
A C l  U A l  

COST 
WORK 
PER. 

FORMEO -- 
19) 

5266 
729 
917 

16 
0 

1247 
2145 

203 
0 

AT COMPLETION 
I 1 

PROJECT NAMCINUMBER 

E n e r g i s t i c  

I T E M  
\ 

VARIANCE 
1 

ULPORT PERIOI) 

4-1-xx t o  
4-30-)o( 

LATCST 
BUDGETED REVISED VARIANCE 

ESTIMATE 

SIGNATURE 

J .  S. Browning - - - - . -. - - - - - - - - - 
T I T L E  

P r o j e c t  .- -- D i r e c t o r  -- 
DATE 

5-7-XX 

SCHEDULE COST 

(1 )  
WORK BREAKDOWN 

STRUCTURE 

NSSS 
SITE AND BLDGS. 
BALANCE OF PIANT 
TRAINING 
SUPPORT EQUIP. 
SYS. TEST 6 EVAL 
PROJ. MGT. 
DATA 
FUEL 

WBS S u b t o t a l  

GENERAL  A N D  

ADMIN ISTRAT IVE  
1 I 

UNDISTRIBUTED 
-T-.vwa 

BUDGET 1 I ' I  10419 1041Q 

SUBTOTAL 

- -- 

RESERVE 
MANAGEMENT 

. . . . 
.......... . . - -- -- -- - -- - . . . .  

TOTAL 

( A l l  E n t r i e s  i n  Thousands o f  D o l l a r s )  
RECONCILIATION TO CONTRACT BUDGET BASELINE 

CPR, Format 1, A p r i l  19XX 

- - - ... - 
VARIANCE 

ADJUSTMENT 
- - - - - - - . . - - . . - -- - 

T O T A L  CONTRACT 
VARIANCE 

- -. . . 

. . 

. . . . . . "  . . .  : . . . .  . . .  . . .  . . .  . . . . . .  . . .  .... . : :  

... ............ ,;,, ::: :::, :,:::: .:::.:.:. .& 

. . .. ..'.... . . . . . . .  . . .  '..':..:.. : 
.............................................. . ......... ..... :.:.,:.: ..: ,: 

...................................................... . . . . . .  ....... ::.:.:;.:..:. :..: 
......................................................................................... . . . . . . . . . . .  ............................ ::.>.. 

. . . . . . . . . . . . . . . . . . . . . . . .  ..................... ....................................... ................ ...... 
: .\........ ':..'::: :.:.;::>;.: :..b ....................... 

........ 
:. ::. (.:.:.:.. :: .:.:::: ;:., ;:.:.:.. .:::<*.:,:.:.:.: :. 

.+>:>:.:.:.:.::.:.:..:.?..~.:.:.:.:.~< .- 



COST PERFORMANCE REPORT-WORK BREAKDOWN STRUCTURE (Format 11 1 01 18 . . . . . . . . . . .  -. - 

I 1 I 1 1 I 1 

UNDlSTRl0UTED 
BUDGET 1. 4827 

C O N T R A C T O R :  C O N 1  AACT T V I ' L I N O  V A O J C C I  NnMC. /N IJMHI  A  

A.U.S. Inc. 
L O C A T I O N :  

Germantown, Maryland 

I t t l ' r l U  1  P C U I U I I  ( SIGNATURE 

c PFF / 
(10-10-10-2) 
(2222) 

SUBTOTAL 
- .- - - -- .- 1 . . . . . . . . . .  ...... 4094 ; ..... 

. . . . . . . . .  . . . . . . . .  MANAGEMENT .:. . . . . . . . .  . . .  
RESERVE . . 

-- _- _ .. - -- ... 

TOTAL 
4094 

CPR, Format 1, May 19XX 

Energistic 

(All Entries in Thousands o f  Dollars) 
RECONCILIATION TO CONTRACT BUDGET BASELINE 

VARIANCE 
t 

ADJUSTMENT 
- - - - - - - . 

TOTAL CONTRACT 
VARIANCE 

T A R G E T  PRICE 

$265,257 

O U A N T I T V  

1 

.::,-... 4 4 1 9 7  ................. -TT?7T7 

- 

I 

5-1- XX to 
5-31- xx 

EST.  COST O F  
A U T U .  U N P R I C E D  
W O R K  

$13,792 

N E G O T I A T E D  COST 

$257,531 

- ;288) .................................... ................. 
....... . .  . . . . . . . . . . . . . . . . . . .  . . .  : ..,:. . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . : . . . . .  .:. 

.::.,.:..,.:. ;:,; ......... 

(288) 

. . . . . . . . .  
. . .:..(.. 

. . . . .  . . .  . . . .  . . -  . . . . . . . . . . . . . . . .  

3806 

-- -- 

......-. 
J. S. Browning 

........ . - - -. - - -- -- 
T I T L E  

-. ........... Project - Director ... - .... 
U A T E  

6-5- xx 
E S T I M A T L I )  P I I I C E  

$257,490 

T A R G E T  P R O F I T /  
F E E  % 

$7726/3% 

. . .  . . . . .  :. .:- ....-. .: . . . . . . . . . . . . . .  . . .  .............................. . . . . .  . 
; . .  

4197 

I T E M  

! 
11) 

WORK BREAKDOWN 
STRUCTURE 

NSSS 
SITE AND BLDGS. 
BALANCE OF PLANT 
TRAINING 
SUPPORT EQUIP. 

1 SYS. TEST 6 EVAL. 
PROJ. KT. 
DATA 
FUEL 

W 
I 

AT . 

BUOGETED 

I121 

67438 
66562 
19388 
1660 
2300 
23574 
18498 
8172 
5100 

(391) +: .... :-.:. .......................................................................................... .... .................................................................. .................. ::::: .::::.. 
..... ........ :..: -.:.: .:.. ..... ........................ : : .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .:... ::::/.:., 
.: -._.u.-u..,-u 

(391) 

S I I A R E  R A T I O  

N /A 

I 
GENERAL A N D  

ADMINISTRATIVE 

w WBS Subtotal 

CURRENT PERIOD COMPLETION 

BUPGETED 
WORK 

SCHf .0 .  
U L E O  

I71 

7170 
1105 
1120 
2 5 
0 

1697 
3050 
240 
0 

C O N T R A C T  
C E I L I N G  

N /,A 
CUMULAJI_V_E TO - 

A:;?L 
WORK 
PEA.  

19) 

7089' 
970 
1154 
2 2 
0 

1872 
2867 
240- 
0 

- . . - - - - 
L A T E S T  

REVISED 
E S T I M A T E  

1131 

68650 
68024 
19645 
1660 

. 2300 
23574 
18499 
8172 
5100 

CSST 
WORK 
PER-  

F O R M E . ~ F ? , ~ ~ - E ~  
I01 

5665 
947 
898 
2 2 
0 

1498 
2814 
236 
0 

:.: ....... 16381 >:.; ....-.:.... ........ 113735 :.:.:;. :.:.:.: :.:.:.:.,. ..: .:.:...:.. 

E S T I M A I E U  
CL I L I N G  

N /A 

VARIANCE 

1141 

(1212) 
(1462) 
(257) 

0 
0 
0 
0 
0 
0 

494 

16161 .... :.: . ..........:;.. . :-.. ...........,... .,..:.,: ................................................................. . . . .  . . . . . . . . . . . .  ........... ;:.:... . ....... . . .  - :" 

:.::.';::':::":-.:., ... 
r i . r r r . . . . - G - . - . r u r u v r r y v i  

16161 

:.... : ....." . . . . . . . . . . . . . . . . . . . .  .: :..:.. ..: 
.,.......... :.: ................................................................ ,.::. 

---... 

16381 

3691 1 (253) (344) 14407 12080' 14214 

A ~ ~ ~ T A L  

F O R M E D  

V A R I A N C E  

SCHEO-  
ULE 

DATE 

459 

3600 

B U D G E T E D  

SCHEO.  
U L E D  

506 

. :  :..: .................... :' -:: . . . . . . . . . . . . . . . .  
: ... .. : .: ::..:. : 

13735 

COST S C H E D U L E  

I101 

(1505) 
' (158) 
(222) 
(3) 
0 

(199) 
(236) 

. '(4) 
0 

3347 

COST 

PER. 
F O R M E D  

(35) (47) 1974 1655 1947 

..:.::i'.:.:l:k:: (2646) .,: .,.: i':'::T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . : . .  . . . . . .  . .  .::. : :::.:.: ..:. ..................... .: ........ .. .': .... :: :... :. : .... :.: ..... \.:..:,., 

(2646) 

V A R I A N C E  

COST 

I l l 1  

(1424) 
(23) 
(256) 

0 
0 

(374) 
(53) 
(4) 
0 

12) 

1652 
357 
345 
7 
0 

540 
646 
53 
0 

13) 

1387 
325 
396 
8 
0 

429 
702 
100 
0 

:I....: (2426) :,.. . . :  .......... ..:... 
: .  . . . . . . . .  . . . .  : Y. .  

. . . .  ......... . . 
.: .......... :.:.:.. .:.... .:.: 
-ul.uu.... .... -.; 

(2426). 

161 

(436) 
84 
159 

2 
0 

(196) 
(20) 
6 3 
0 

141 I51 

. . - . - . . - - 
I 

246657 ?49990 .................. ............. - .  ......... :.. :, . . . . . . .  :. . . . . 
. . . .  . . . .  24666 :;': !,. . . -.- 
. . 

271323 249990 

(3333) -- 

24666 . - . . -. .- 

21333 

1823 
241 
237 
6 
0 

625 
722 
37 
0 

(265) 
(32) 
51 
1 
0 

(111) 
56 
4 7 
0 



- 
Page 01 

2 0 
COST PERFORMANCE REPORT-WORK BREAKDOWN STRUCTURE (Format 1 ) 

CONTRACTOR: 

6-1- to J. S. Browning 
T I T L E  6-3"" ' Pro 'ec t Director 

7-6- XX 

A.U.S. Inc. 
L O C A T I O N :  

Germantown, Maryland 

CONTRACT TVPEINO. PROJECT NAMEINUMBER 

UNDISTRIBUTED 
BUDGET 15563 15563 

REPOR r PERIOI) SIGNATURE 

CPFF/ 
(10-10-10-2) 

(2222) 

I I I 

MANAGEME 
RESERVE 

(All Entries in Thousands of'Dollars) 
RECONCILIATION TO CONTRACT BUDGET BASELINE 

Energistic 

Q U A N T I T Y  

1 

CPR, Format 1, June 19 XX 

N E G O T I A T E D  COST 

$273,749 

EST. COST O F  
A U T H .  UNPRICED 
WORK 

$20,644 

ITEM 

(1) 
WORK BREAKDOWN 

STRUCTURE 

I NSSS 
SITE AND BLDGS. 
BAIANCE OF PLANT 
TRAINING 
SUPPORT EQUIP. 
SYS. TEST 6 EVAL. 
PROJ. MGT. 
DATA 
FUEL 

w 
I 
* WBS Subtotal 

GENERAL AND 
ADMINISTRATIVE 

AT 

B U D G E T E D  

112) 

69336 
73896 
21207 
1795 
2300 

24128 
18667 
8267 
5100 

224696 

30782 

T A R G E T  PROFIT/  
F E E  % 

. $8,212/3% 
CURRENT PERIOD I CUMULATIVE TO DATE COMPLETION 

LATEST 
R E V I S E D  

ESTIMATE 

1131 

' 70192 
74489 
21570 
17 95 
2300 

24128 
18667 
8267 
5100 

226508 

31031 

T A R G E T  PRICE 

$281,961 

V A R I A N C E  

(141 

(856) 
(593) 
(363) 

0 
0 
0 
0 
0 
0 

(-1812) 

(249) 

Atz2TAL 
!::? 

F O R M E D  

B U D G E T E D  

SCHED- 
U L E D  

E S T I M A T E D  PRICE 

$281,295 

COST 

PER. 
F O R M E D  

V A R I A N C E  

SCHEO- 
ULE 

A:AgL 
WORK 
PER- 

F O R M E D  

(21 

1840 
410 
340 
10 
0 

641 
687 
55 
0 

3983 

545 

SHARE R A T I O  

N/A 

V A R I A N C E  

COST 

(31 

1706 
353 
375 
9 
0 

584 
723 
54 
0 

3084 

521 

I B U D G E T E D  COST 

COST 

CONTRACT 
C E I L I N G  

N/A 

110) 

(1639) 
(215) 
(187) 

(4) 
0 

(256) 
(200) 

(5) 
0 

(2506) 

(343) 

14) 

E S T I M A T E D  
C E I L I N G  

N /A 

W O R K  
SCHEO. 
U L E D  

(11) 

(1948) 
(65) 

(244) 
(1) 
0 

(482) 
(72) 
(5) 
0 

(2817) 

(386) 

I51 

WORK 
PER. 

F O R M E D  

(6) 17) (81 

2230 
395 
363 
10 
0 

692 
742 
55 
C 

(91 

(134) 
(57) 
3 5 
(1) 
0 

(57) 
36 

' (1) 
0 

(524) 
(42) 
12 
(1) 
0 

(108) 
(19) 
(1) 
0 

9010 
1515 
1460 
35 
0 

2338 
3737 
295 
0 

7371 
1300 
1273 
3 1 
0 

2082 
3537 
290 
0 

I 
4487 1 (179) 

9319 
1365 
1517 
3 2 
0 

2564 
3609 
295 - 
0 

615 (25) 

I 
(683) 18390 

(95) 

1 
15884 b8701 

2519 2176 2562 



COST PERFORMANCE REPORT-WORK BREAKDOWN STRUCTURE (Format 1) Page 1 of 20 I 
CONTRACTOR: CONTRACT TYPE/NO. PROJECT NAMEINUMBER REPORT PER100 SIGNATURE 

A.U.S. Inc .  CPFF/ E n e r g i s t i c  7-1-XX t o  J. S. Browning 
TITLE 

LOCATION: (10-10-10-2) 7-31-XX P r o j e c t  D i r e c t o r  

(2222) 
DATE 

German town,  Mary land 8-6-XX 
QUANTITY  NEGOTIATED COST EST. COST OF  TARGET PROFIT/ TARGET PRICE ESTIMATED PRICE SHARE RAT IO  CONTRACT ESTIMATED 

AUTH. UNPRICED FEE % CEIL ING CEIL ING 

1 $288,525 W0R$?3, 895 $8756/3% $297,281 $283,129 N/A N/A N /A  

CURRENT PERIOD CUMULATIVE TO DATE AT COMPLETION 

I T E M  
BUDGETED COST AC2yTAL VARIANCE BUDGETED COST 

A:;?L VARIANCE LATEST 

!g?f( SCHED. 
COST 

WORK WORK WORK BUDGETED REVISED VARIANCE 
SCHED- PER- SCHEO- PER- P E R  . SCHEDULE COST ESTIMATE 

U L E D  FORMED FORMED 
IJLE ULEO FORMED FORMED 

(1 )  (21 (3)  ( 4 )  (51 (6) . (71 (81 (9) (10)  (11)  (12)  (13)  (141 
WORK BREAKDOWN 

STRUCTURE 

NSSS 2122 2045 22b3 (77) (198) 11132 9416 11562 (1716) (2146) 71234 73022 (1788) 

S I E  AND BLDGS. 1687 1530 1636 (157) (106) 3202' 2830 3001 (372) (171) 79494 81822 (2328) 

BALANCE OF PIANT 444 451 499 7 (48) 1904 1724 2016 (180) (292) 23026 23389 (363) 
TRAINING 15 15 14 0 1- 5 0 46 46 (4) 0 1930 1930 0 
SUPPORT EQUIP. 

PROJ. MGT. 
DATA 
FUEL. 

-- 
(All  E n t r i e s  i n  Thousands o f  Dollars) 

RECONCILIATION TO CONTRACT BUDGET BASELINE 

CPR, Format 1, July 19XX 



A.U.S. Inc .  c PFF / E n e r g i s t i c  8 - l - U t o  J. S. Browning 
L O C A T I O N :  

T I T L E  
(10-10-10-2) 8-31-XX P r o j e c t  D i r e c t o r  

Germantown,  Maryland (2222) 9 -7 -XX \ 

COST PERFORMANCE REPORT-WORK BREAKDOWN STRUCTURE (Format 1) Page 1 01 2 1  - -. - . . . .- . . -- 

I I 
Q U A N T I T Y  N E G O T I A T E D  COST EST. COST O F  T A R G E T  P R O F I T /  T A R G E T  PRICE E 

A U T H .  UNPRICEO F E E  % 

CONTRACTOR: 

1 I . , . - ~  - ,--- I 
CURRENT PERIOD CUI 

ITEM 
B U D G E T E D  COST ACTUAL V A R I A N C E  

COST 
B U D G E T E O  COST 
W O R K  W O R K  

?S)RRK SCHED- COST SCHED. PER. SCHEO. PER- 
U L E D  F O R M E D  F O R M E D  U L E O  F O R M E D  

ULE 

(11 
WORK BREAKDOWN 

STRUCTURE 

NSSS 
SITE AND BLDGS. 
BALANCE OF PLANT 
TRAINING 
SUPPORT EQUIP. 
SYS. TEST & EVAL 
PROJ. MGT. 
DATA 
FUEL 

U 
I 
03 

WBS Subto ta l  

CONTRACT TVPEINO. 

GENERAL AND 

SUBTOTAL 
---- 

MANAGEME 
RESERVE 

-- - .- -. - - - 

PROJECT NAMEINWMREU 

TOTAL 9028 8383 9970 (645) (1587) 36228 32428 

( A l l  E n t r i e s  i n  Thousands 
RECONCILIATION TO CONTRACT BUI 

\ 

EST 
C E I L I N G  C E l l  

~ ( E P O H ~  PERIOO 

$285,292 1 N /A  N /A 
ULATIVE TO DATE AT COMPLETI 

SIGNATURE 

A C l  U A L  V A R I A N C E  
L A T E S T  

F O R M E D  

o f  D o l l a r s )  
GET BASELINE 

- - 

V A R I A N C E  

CPR, Format 1, August 19'XX 
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(All E n t r i e s  i n  Thousands o f  Dol lars )  
RECONCILIATION TO CONTRACT BUDGET BASELINE 

CONTRACTOR:  

A.U.S. 1nc.  
LOCATION:  

Germantown, Maryland 

I CPR, Format 1, September 19XX 
I 

CONTRACT TVPE/NO. 

C PFF / 
(10-10-10-2) 

(2222) - 

PROJECT NAME/NUMBER 

~ n e r ~ i ' s  t i 'c  

Q U A N T I T Y  

1 

EST. COST O F  
A U T H .  UNPRICEO 
WORK 

-0- 

N E G O T I A T E D  COST 

$292420 

REPORT P E R I O D  

9-1-XX t o  

9-30-XX 

S I G N A T U R E  

TITLE 

J.  S. Browning 

Projec t  Direc tor  
D A T E  

10-5- XX 

ITEM 

( 1 )  
WORK BREAKDOWN 

STRUCTURE 

NSSS 
SITE AND BLDGS 
BALANCE OF PIANT 
TRAINING 
SUPPORT EQUIP. 
SYS. TEST & EVAL. 
PROJ. MGT. 
DATA 
FUEL 

T A R G E T  PROFIT1 
F E E  % 

$8773132 

TOTAL 110507 ( 8719 b1520 1 (1788) 1 (2801) 1 46735 141147 149268 1 (5588) 1 (8122) 1 2924201 281600 1 10820 

T A R G E T  PRICE 

$301,193 

E S T I M A T E D  PRICE 

$290,048 

V A R I A N C E  

114) 

(3515) 
(4561) 

0 
0 

- 0 
(2945) 

0 
0 .  
0 

AT COMPLETION CURRENT PERIOD ' 

B U D G E T E D  

(12)  

71234 
79494 
23026 

l93Oa 
2386 

24681 
18836 

8362 
6699 

SHARE R A T I O  

N I A  

LATEST 
R E V I S E D  

E S T I M A T E  

(13) 

74749 
84055 
23026 

1930 
2386 

427626 
18836 

8362 
6699 

BUDGETED 
WORK 
SCHED- 
U L E D  

17) . 

17764 
9642 
3271 

102 
48 

4187 
5658 

432 
0' 

BUDGETED 
WORK 
SCHEO- 

U L E O  

(2) 

3392 
3632 

787 
3 2 
2 3 

680 
642 

53 
0 

C O N T R A C T  
C E I L I N G  

N / A  

Az2yTAL 
' WORK 

PER- 
F O R M E D  

(4)  

3793 
4109 

833 
32 
22 

644 
647 

5 2 
0 

CUMULATIVE TO 

AC2$L 
WORK 
PER- 

F O R M E O  

(9) 

19194 
10119 

3447 
9 7 
47 

4443 
5544 

44 1 
0 

COST 
WORK 
PER. 

F O R M E D  

( 0 )  

14632 
8779 
3026 

95 
47 

3732 
5453 

425 
0 

COST 
WORK 
PER- 

F O R M E D  

(3) 

2145 
3418 

778 
30 
2 1 

583 
643 

5 0 
0 '  

E S T I M A T E D  
C E I L I N G  

N /A 

VARIANCE 

SCHED- 
ULE 

15) 

(1247) 
(214) 

(9) 
. (2) 

(2) 
(97) 

1 
(3) 
0 

DATE 
VARIANCE 

COST 

16) 

(1648) 
(691) 

(55) 
(2) 
(1) 

(61) 
(4) 
(2) 
0 

(10) 

(3132) 
(863) 
(245) 

(7) 
(1) 

(455) 
(205) 

(7) 
0 

COST 

111) 

(4562) 
(1340) 

(421) 
(2) 
0 

(711) 
(91) 
(16) 

0 



COST PERFORMANCE REPORT-WORK BREAKDOWN STRUCTURE (Format 1) Pape 1 01 23 -- - 

CONTRACTOR:  CONTRACT TVPEINO.  

A.U.S. Inc. 
LOCATION:  

Germantown, Maryland 

CPR, Format 1, October .. . 19XX 

PROJECT N A M E I N U M B E R  REPORT PERIOD S I G N A T U R E  

I I 

c PFF / 
(10-10-10-2) 

(2222) 

Q U A N T I T Y  

1 

Energi s t i c  

N E G O T I A T E D  COST 

$292,420 

11-9-XX 
EST. COST O F  
A U T H .  UNPRICEO 
WORK 

-0- 

ITEM 

0 1  
WORK BREAKDOWN 

STRUCTURE 

NSSS 
SITE AND BLDGS. 
BALANCE OF PLANT 
TRAINING 
SUPPORT EQUIP. 
SYS. TEST 6 EVAL. 

-L PROJ. MGT. 
DATA 

7 F'UEL 
I-' 
0 

I 

SUBTOTAL 

I RESERVE 

(All  E n t r i e s  i n  Thousands o f  Dol l a r s )  
RECONCILIATION TO CONTRACT BUDGET BASELINE' 

AT 

B U O G E T E D  

112) 

71234 
79494 
23026 

1930 
2386 

24681 
18836 
8362 
6699 

T A R G E T  PROFIT1 
F E E  % 

$8773/3% 
COMPLETION 

LATEST 
R E V I S E D  

E S T I M A T E  

(13) 

76284 
84016 
23026 

1930 
2386 

27703 
18836 
8362 
6699 

T A R G E T  PRICE 

$301,193 
CUMULATIVE TO DATE 

V A R I A N C E  

(141 

(5050) 
(4522)' 

0 
0 
0 

(3022) 1 
0 
0 

I 

0 .  

B U D G E T E D  

SCHED' 
U L E O  

(21 

3833 
4772 

950 
40 
2 3 

740 
644 
154 

0 

CURRENT PERIOD 

COST 

PER- 
F O R M E D  

(3) 

3204 
4499 

907 
45 
22 

558 
645 
156 

0 

E S T I M A T E 0  PRICE 

$291,890 

At22TAL 

:gRRK 
F O R M E D  

B U D G E T E D  
W O R K  

SCHEO. 
U L E D  

COST 
WORK 
PER- 

F O R M E D  

COST 
WORK 
PER. 

F O R M E D  

SHARE R A T I O  

N /  A 

V A R I A N C E  

''HE'. 
uLE COST 

(7 )  

21597 
14414 
4221 

142 
7 1 

4927 
6302 

586 
0 

SCHEDULE 

CONTRACT 
C E I L I N G  

N/A. 

161 

(1349) 
(296) 

(40) 
(2) 
1 

(309) 
(15) 

(4) 
0 

V A R I A N C E  

COST 

(101 

(3761) 
(1136) 

(288) 
(2 
(2) 

(637) 
(204) 

(5) 
0 

(4)  

E S T I M A T E D  
CEIL ING 

N /A 

( 1  11 

(5911) 
(1636) 

(461) 
(4) 
1 

(1020) 
(106) 

(20) 
0 

( 5 )  (81 I91 

17836 
13278 
3933 

140 
6 9 

4290 
6098 

581 
0 

4553 
4795 

947 
47 
2 1 

867 
660 
160 

0 

- .  

23747 
14914 
4394 . 

144 
6 8 

5310 
6204 

601 
0 

(629) 
(273) 

(43) 
5 

(1) 
(182) 

1 . 
2 
0 

I I 



COST PERFORMANCE REPORT-WORK BREAKDOWN STRUCTURE (Format 11 1 Of 20 
Pa* . - -- 

A.U.S. Inc .  
-. - - - - -. - . - - 

LOCATION.  

Germantown, Maryland 

CPR, Format 1, November 1 9 m  

PROJEC r NAMEINUMHEW I~EPOW I PERIOI~ SIGNATURE CONTRACTOR:  

-- 
VARIANCE 

ADJUSTMENT 
- - . - . . - -. . . . - -- 

T O T A L  CONTRACT 

VARIANCE 

CONI W A C T  TVPEINO. 

C PFF / 
(10-10-10-2) 

(2222) 

. . . . , . . . , 

. . .. . 

E n e r g i s t i c  

QUANTITV  

1 

EST. COST OF 
AUTH.  UNPRICED 

-0 - WORK 

N E G O T l A T t O  COST 

$292,420 

11-1-XX t o  

ll-30-XX 

J .  S. Browninn 
11TLF 

P r o j e c t  D i r e c t o r  -- - 
DATE 

12-4- XX 
TARGET PROFIT1 
FEE X 

$8773/30/. 

I T E M  

11) 
WORK BREAKDOWN 

STRUCTURE 

NSSS 
SITEANDBLDGS. 
BALANCE OF PLANT 
TRAINING 
SUPPORT EQUIP. 
SYS. TEST & EVAL. 
PROJ. MGT. 
DATA 

w FUEL 
I 

C1 
C1 

-.-- - -. 
MANAGEMENT 

RESERVE 

(Al l  E n t r i e s  i n  Thousands o f  D o l l a r s )  
RECONCILIATION TO CONTRACT BUDGET BASELINE 

A T  

BUDGETED 

112) 

-71234 
79494 
23026 

1930 
2386 

24681 
18836 

8362 
6699 

TARGET PRICE 

$301,193 

CURRENT PERIOD I CUMULAT IVE  T O  DATE COMPLETION 

LATEST 
REVISE0  

ESTIMATE 

1131 

77584 
83855 
23239 

1930 
2386 

26695 
18836 

8062 
6699 

ESTIMATE11 PRICE 

$291,941 

VARIANCE 

114) 

(6350) 
(4361) 

(213) 
0 
0 

(2014) 
0 

300 
0 

A::&AL 

Wpgy 
FORMED 

( 4 )  

4354 
, 5 9 4 7  

1047 
6 1 
2 3 

877 
642 
170 

0 

BUDGETED 

SCHED 
U L E D  

12) 

4038 
5282 
1098 

6 0 
24 

800 
638 
164 

0 

SHARE RAT IO  

N / A  

VARIANCE I BUDGETED COST COST 

PEW. 
FORMED 

13) 

3611 
5164 
1176 

56 
2 3 

680 
640 
183 

0 

A:;?L 
WORK 
PER- 

FORMED 

19) 

28101 
20861 

5441 
205 

9 1 
6187 
6846 

771 
0 

SCMED. 
ULE 

15) 

(427) 
(118) 

78 
(4) 
(1)  

(120) 
2, 

19 
0 

CONTRACT 
CEIL ING 

N / A  

ESTIMATED 
CEILING 

N / A  

COST SCHEOULE 

(101 

(4188) 
(1254) 

(210) 
(6) 
(3) 

(757) 
(202) 

14 
0 

VARIANCE 

COST 

( 1 1 )  

(6654) 
(2419) 

(332) 
(9 )  
1 

(1217) 
(108) 

(7)  
0 

WORK 
SCHEO. 
U L E D  

WORK 
PER. 

FORMED 

10) 

21447 
18442 

5109 
196 

9 2 
4970 
6738 

764 
0 

16) (71 

(743) 
(783) 
129 

(5)  
0 

(197) 
(2)  
1 3  
0 

25635 
19696 

5319 
202 

9 5 
5727 
6940 

7 50 
0 

I 



UNDISTRIBUTED 0 0 
BUOGET 

COST PERFORMANCE REPORT-WORK BREAKDOWN STRUCTURE (Format 1) 
1 of 21 

Pa* -- 

SUBTOTAL 

(Al l  Entries in Thousands of Dollars) 
RECONCILIATION TO CONTRACT BUDGET BASELlPlE 

VARIANCE .......... ................ .......... . . . . . . . . . .  . .. ................................ .. . . . . . . . . . . . . . . . . . . . . . .  ...... 
. . 

. . . . . . . . . . .  
" :. 

: : .;...:: 
...................... ............ 

. . .  : :  .:. :... ...................... 
',' ;.: ::.;::;sc:<.: :.:,:,: :,: ,:;:;:,,;:.:;:,:,:<i;;;;:;;:::j; :;.:::z::;<;:;s;z$:: 

VARIANCE 

CONTRACTOR: 

A.U.S. Inc. 
LOCATION: 

Germantown, Maryland 

CPR, Format 1 ,  December 19XX 

REPORT PERIOD 

12-1- xx to 
12-31- XX 

CONTRACT TVPE/NO. 

CPFFI 
(10-10-10-2) 

(2222) 

SIGNATURE 

J .  S. Browning 
TITLE 

Project Director 
DATE 

1-8- XX 

PROJECT NAMEINUMBER 

Energistic 

OUANTITV 

1 

ESTIMATED PRICE 

$290,419 

NEGOTIATED COST 

$292,410 

SHARE RATIO 

N I A  

EST. COST OF 
AUTW. UNPRlCLD 
WORK 

-0- 

I T E M  

(1) 
WORK BREAKDOWN 

STRUCTURE 

NSSS 
SITE AND BLDGS. 
BAIANCE OF PLANT 
TRAINING 
SUPPORT EQUIP. 
SYS. TEST & EVAL. 

2 PROJ. MGT. 
DATA 

u FUEL 
I 
P 
h) 

WBS Subtotal 
GENERAL A N D  

AoMINlsTRATIV~ 

CONTRACT 
CEILING 

N/A 

VARIANCE 

(14) 

(350) 
(761) 
(213) 

0 
0 

(314) 
0 

300 
0 

(13381 

(184) 

A T  

BUDGETED 

(12) 

76234 
82494 
23026 

1930 
2386 

26681 
18836 
8362 
6699 

246648 

33790 

TARGET PROFIT1 
FEE Y 

$8773137, 

ESTIMATED 
CEILING 

N / A  
COMPLETION 

LATEST 
REVISED 

ESTIMATE 

(13) 

76584 
83255 
23239 

1930 . 
2386 

26995 
18836 
8062 
6699 

247986 

33974 

TARGET PRICE 

$301,193 
CUMULATIVE TO 

A:AFL 
WORK 
PER- 

FORMED 

(9) 

32235 
26008 

6496 
285 
114 

6975 
7470 

9 11. 
0 

BUDGETED 
WORK 

StHEO. 
ULED 

17) 

29775 
24772 

6399 
274 
119 

6487 
7570 

886 
0 

DATE 

BUOGET 

SCHED- 
"LED 

(2) 

4140 
5076 
1080 

7 2 
2 4 

760 
630 
136 

0 

11918 

1632 

CURRENT PERIOD 

A2,yTAL 
z?.K 

FORMED 

( 4 )  

4134 
5147 
1055 

8 0 
2 3 

788 
624 
140 

0 

11991 

1643 

COST 

WORK 
PER. 

FORMED 

181 

25348 
-23506 

6185 
271 
115 

5655 
7380 

911 
0 

SCHEOULE 

110) 

(4427) 
(1266) 

(214) 
(3) 
(4) 

(832) 
(190) 

25 
0 

7 6 2 8 2 ~  1 80494 i (;t7: 
10451 11028 

€ 0  COST 

PER. 
FORMED 

!3) 

3901 
5064 
1076 

7 6 
2 3 

685 
642 
147 

0 

11613 

1591 

VARIANCE 

COST 

111) 

(6887) 
(2502) 

(311) 
(14) 

1 
(1320) 

(90) 
0 
0 

(11123) 

(1524) 

VARIANCE 

SCHEO- 
ULE 

151 

(239) 
(12) 

(4)  
3 

(1 )  

12 
11 
0 

(305) 

(41) 

COST 

(61 

(233) 
(83) 
21 
(5)  
0 

( 7 5 ) ( 1 0 3 )  
18 
7 
0 

(378) 

(52) 
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