
 

 

 
A Division of Lockheed Corporation Marietta. 
Georgia 30063 

November 14, 1986 
L86R148O 

United States Air Force 
Air Force Systems Command 
Aeronautical Systems Division 
Wright-Patterson Air Force Base, Ohio 45433-6503 

 
Attention: Mr. Charles Silas, ASD/AEKAA 

 
Subject: REQUEST FOR PROPOSAL F33657-86-R-0193, GENERIC INTEGRATED 

MAINTENANCE DIAGNOSTICS (GIMADS) PROGRAM 
 

The Lockheed-Georgia Company views the Generic Integrated Maintenance Diagnostics 
Program as a vital link to improving and sustaining warfighting capability and look forward to 
being a partner with the Air Force to develop a generic process to insert integrated 
maintenance diagnostics into the weapon system design and development process. 
Integrated diagnostics is already being applied in our current programs, but this program is 
needed to provide the discipline and structure necessary to institutionalize the process. 

 
We have been active in integrated diagnostics since the early days of the C-5A program 
when we made a pioneering effort to create an on-board, real-time, interactive, diagnostics 
and recording subsystem. This became the forerunner of all such projects including the B-1 
Central Integrated Test System. The associated ground processing segment was the first 
example of an interactive maintenance data collection system. The success achieved is 
being expanded in our present Pilot's Associate and Smart Weapons Programs contracts. 
Our present concepts stem from over 13 years of manufacturing numerous items of 
automatic test equipment using integrated diagnostic concepts for the Navy Fleet Ballistic 
Missile Programs. 

 
The challenges presented. by the Generic Integrated Maintenance Diagnostics Program 
require that an experienced, innovative team work together for the common goal. Our team 
consists of the Lockheed-Georgia Company as prime with the Lockheed-California, 
Company, Allied Bendix Aerospace Company, Sperry Defense Product's Company, General 
Electric Aircraft Engine Group,- 2 and Detex Systems, Inc., as members. Supplementing this 
team is a group of companies that have agreed to work on an as needed consulting basis. 
The consultant companies are Rockwell/North American Aircraft Operations, Grumman 
Aerospace, and Barron Associates, with Mr. G. J. Montgomery as their chief consultant. 



This team and the consultants have the talent and expertise in all of the disciplines needed to 
successfully conduct the program. In addition, an Industry/University Program is in the planning 
stages to provide liaison between the Generic Integrated Maintenance Diagnostics Program and 
the academic community. 
 
The Government and Industry must at some point in time recognize that there are cases where 
a fixed price contract is inappropriate. The GIMADS program is a perfect example of such a 
case. The choice of a fixed price contract in this case has resulted in Lockheed including 
considerable conservatism in its price. Due to the developmental nature of this program, as 
clearly stated in the GIMADS Statement of Work, and the lack of identifiable criteria to 
determine an acceptable level of performance, Lockheed has also submitted a cost 
reimbursement alternate proposal, thereby eliminating the conservatism included in its fixed 
price. This results in over a $7,000,000 decrease for the basic program. Lockheed would also 
consider a Fixed Price Level of Effort form of contract. Lockheed believes that its alternate cost 
reimbursement proposal is more in line with the FAR and is the preferred way to procure this 
type of effort and will best serve the interest of the Government. 
 
We look forward to working with the Air Force in the development of the integrated diagnostics 
process. 
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Executive Vice President 
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This proposal or quotation includes data that shall not be disclosed outside the Government 
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1.0  TRODUCTION AND SUMMARY 

BACKGROUND 
 
Improvements  in  ma in ta inab i l i t y ,  
re l iab i l i t y ,  t ra in ing,  and main tenance 
d iagnos t ics  have pu t  the  A i r  Force  in  
the bes t  pos i t ion  i t  has  ever  been in  
to  do  i ts  job  o f  suppor t ing  a  d ivers i ty  
o f  a i rc ra f t  and  suppor t .  equ ipment  
types .  Even w i th  these improvements  
and the  h igh  a i rc ra f t  ava i lab i l i t y  ra tes  
that  have  been ach ieved,  however ,  
there  a re  s t i l l  many  areas  wh ich  
cou ld  be improved.  Cur ren t ly  there  
a re  gaps  in  fau l t  i so la t ion  and 
de tec t ion  a t  a l l  leve ls  o f  
ma in tenance:  h igh fa lse  a la rm ra tes ,  
h igh  "cannot  dup l i ca te"  ra tes ,  and  
h igh  " re tes t  OK"  ra tes .  These 
prob lems must  be  reso lved  be fo re  
any  s ign i f i cant  improvements  in  
a i rc ra f t  ava i lab i l i t y  can  be  ach ieved.  

The most  p romis ing  opt ion  fo r  so lv ing 
cur rent  p rob lems,  wh i le  suppor t ing  
rev ised ma in tenance organ iza t iona l  
s t ruc tu re  and reduced manpower  
leve ls ,  i s  the  inc lus ion  o f  in tegra ted  
ma in tenance d iagnost ics  ( ID)  in to  
fu tu re  a i rc ra f t  p rocurement  p rograms.  
A l though th is  i s  an exce l len t  
approach,  i t  i n t roduces  a  new se t  o f  
i ssues  assoc ia ted  w i th  the  in tegra t ion  
p rocess.  

 

Recent  advances  in  e lec t ron ics ,  
av ion ics  and ar t i f i c ia l  in te l l igence 
appear  to  o f fe r  the  needed so lu t ions  
to  in tegra t ing  ID bu t ,  to  da te ,  i t  i s  
d i f f i cu l t  to  compute  the i r  "va lue 
added. "  The immedia te  need is  fo r  a  
means to  eva lua te  the  requ i rements  
fo r  implement ing ID in to  fu tu re  pro-
curement  p rograms.  Some exper ience 
is  be ing  ga ined now as  ID is  inser ted  
in to  cur ren t  p rograms bu t  the  p rocess 
is  uns t ruc tu red  and und isc ip l ined .  The 
ques t ion  s t i l l  to  be  answered is  what  
i s  the  most  e f fec t i ve  way to  imp lement  
ID .  

Some of  the  prob lems assoc ia ted w i th  
imp lement ing  ID are  the  dec is ions  tha t  
must  be made regard ing requ i rements  
fo r  new des igns .  Future  weapon 
sys tems requ i rements  w i l l  i nc lude 
in te l l igen t  p rognos t ic /d iagnos t ic  
sys tems on  the  a i rc ra f t  to  eva lua te  the  
impac ts  o f  fa i lu res  (and pro jec ted  
fa i lu res )  on  the  miss ion  and a i rc ra f t  
per fo rmance,  to  in tegra te  fa i lu re  
in fo rmat ion  w i th  a i rc ra f t  a lgor i thms 
(such as  a lgor i thms for  comput ing  
miss ion  success  and surv ivab i l i t y ) ,  
and  to  reconf igure  subsys tems based 
on  fa i lu res  and/or  ba t t le  damage.  
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The ability to provide these capabilities in 
new aircraft depends on the weapon 
systems engineers being able to make 
optimum tradeoffs among the hundreds of 
interrelating factors involved in design 
decisions. Mission-driven analytical 
techniques will be required to optimally 
integrate the numerous requirements of 
weapon system design to maximize 
warfighting capability. It is becoming widely 
recognized that techniques such as life-
cycle cost analysis are inadequate to 
determine the "most effective" mix of ID and 
weapon system capabilities. More and 
more, the evaluation is based on how 
effectively the ID system satisfies the 
objectives in R&M 2000. 

solve these new problems. The existing data
(military standards and specifications) must
be reviewed and the applicable
documentation identified. The procedures
and verifications needed to integrate the ID
process into the weapon system design and
development must be determined based on
the above analysis. 

The GIMADS Program provides the
opportunity to develop the system
engineering process needed to optimally
integrate ID into the overall weapon system
design through the development of
comprehensive documentation including a
MIL-PRIME Standard, a Specification, and
supporting Handbooks, and through the
conduct of the Fill Technology Application
Gaps Tasks. It is through the applications of
GIMADS that further improvements in Air
Force prognostics and diagnostics
capabilities will be made. 
 
GIMADS TEAM 
 
Lockheed-Georgia has assembled a team 
of six companies with state-of-the-art 
expertise in technologies required to meet 
the challenges of the ASD Generic 
Integrated     Maintenance      Diagnostics  

 
Before solutions to the existing and future ID 
problems can be defined and implemented, 
a thorough analysis of current methods and 
problems in the development process and in 
the field must be performed. The anticipated 
impacts of new technology must be 
assessed in terms of the new problems that  
can  be  expected  to  arise  and  in terms of 
how this  new technology can  be applied to 
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(GIMADS) Program. The core 
Lockheed GIMADS Team consists of 
Lockheed-Georgia (prime), Lockheed-
California/Advanced Development 
Projects (ADP), All ied Bendix 
Aerospace, Sperry Corporation, 
General Electric, and Detex Systems. 
This complementary team represents 
nationally recognized expertise in all 
essential GIMADS topics. Figure 1-1 
summarizes this expertise. 
Supplementing the core team are 
several companies that have agreed to 

work with Lockheed on an as-needed 
consult ing basis. The unique expertise 
furnished to the program by the 
consultants is summarized in Figure 1-2. 
 
The Air Force GIMADS Program Office, 
with the Lockheed GIMADS Team, wil l  
develop a systems engineering process 
for inserting prognostics and diagnostics 
design into weapon systems and their 
support systems. The most  challenging  
part  of the GIMADS 
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