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INSPECTOR GENERAL 
DEPARTMENT OF DEFENSE 

400 ARMY NAVY DRIVE 
ARLINGTON. VIRGINIA 22202 

February 14, 1994 

MEMORANDUM FOR ASSISTANT SECRETARY OF THE NAVY (FINANCIAL 
MANAGEMENT) 

SUBJECT: Audit Report on Warranties for the Navy F-404 Jet Aircraft Engine 
(Report No. 94-041) 

We are providing this report for your information and use. This report resulted 
from our Audit of Jet Aircraft Engine Durability (Project No. 3LB-5007). It discusses 
the Navy's efforts to invoke the provisions of the F-404 jet aircraft engine's warranties. 

Comments from the Assistant Secretary of the Navy (Research, Development 
and Acquisition) on a draft of this report were considered in preparing this final report. 
The comments conformed to the requirements of DoD Directive 7650.3 and there are 
no unresolved issues. Therefore, no additional comments are required. 

The courtesies extended to the audit staff are appreciated. If you have any 
questions on this audit, please contact Mr. Christian Hendricks, Program Director, at 
(703) 692-3394 (DSN 222-3394) or Mr. James Kornides, Project Manager, at 
(703) 692-3420 (DSN 222-3420). The planned distribution of this report is in 
Appendix H. The audit team members are listed inside the back cover. 

/i^^r/>c2^t*- ■wC •\ 

Robert J. Lieberman 
Assistant Inspector General 

for Auditing 

This special version of the report has been revised to omit source selection and 
contractor confidential or proprietary information. 



Office of the Inspector General, DoD 

Report No. 94-041 February 14, 1994 
(Project No. 3LB-5OO7.01) 

REPORT ON WARRANTIES FOR THE NAVY F-404 JET 
AIRCRAFT ENGINE 

EXECUTIVE SUMMARY 

Introduction. This report covers part of our audit of Jet Aircraft Engine Durability 
(Project No. 3LB-5007). Additional issues related to the durability of jet engines used 
in DoD aircraft are or will be discussed in separate reports. The F-404 jet engine is 
used in the Navy's F/A-18 aircraft. At the time of the audit, General Electric had 
reevaluated the durability of the F-404 engine and recommended new reduced life 
limits for many of the components in the engine. 

Objectives. The objective of this part of our audit was to evaluate the Navy's efforts 
to invoke the engine warranties and recover the cost of the reduced life of the 
F-404 engine's components. We also evaluated the effectiveness of applicable internal 
controls. 

Audit Results. Although the Navy invoked the warranty provisions to obtain 
reimbursement for the life it will not achieve from nine defective F-404 engine 
components, it had not invoked the warranty provisions to obtain compensation 
(including redesign costs) for other defective components that are covered by warranty. 
As a result, the Navy can seek an estimated * * of additional compensation from 
General Electric for replacement and redesign of engine components. 

Internal Controls. The audit identified no material internal control weaknesses and no 
weaknesses in implementation of the Federal Managers' Financial Integrity Act. See 
Part I for details of our review of internal controls assessed. 

Potential Benefits of Audit. Approximately * * in potential monetary benefits can 
be realized by pursuing the recovery of the costs of all defective engine components 
(Appendix F). 

Summary of Recommendations. We recommended that the Commander, Naval Air 
Systems Command invoke the provisions of the warranty that require General Electric 
to redesign or replace all F-404 engine components that are defective. 

Management Comments. The Department of the Navy agreed to take the 
recommended actions. See Part II for a full discussion of management's 
responsiveness. 

* Contractor confidential or proprietary data has been deleted. 



Audit Response. The Navy's comments to Recommendations 1., 2., and 3. are 
responsive and additional comments are not required. The Navy and General Electric 
agreed to further revisions on the life limits of the F-404 engine components after the 
issuance of our draft report. We have revised the report to reflect the new limits. (See 
Part IV for the complete text of the Navy's comments.) 
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Part I - Introduction 



Background 

The F-404 engine is used in the Navy's F/A-18 aircraft. The Navy began 
buying the engine in 1976, and at the time of the audit General Electric, the 
engine designer, was still manufacturing it. In 1987, the Navy introduced 
competition to reduce the cost of the F-404 engines. Pratt and Whitney was 
selected as the second source contractor. At the time of the audit, the Navy 
had procured 1,910 F-404 engines from General Electric and 215 engines from 
Pratt and Whitney valued at approximately   *   *   . 

The Navy has procured 17 lots of the F-404 engine. The advance acquisition 
contract for Lot 18 (FY 1994) has been awarded but not yet definitized, and 
deliveries are not scheduled to begin until April 1995. Each lot of engines is a 
group of engines bought as one item under a contract. General Electric 
manufactured lots 1 through 17 of the F-404 engines, while Pratt and Whitney 
manufactured some of the engines in lots 11, 12, and 13. General Electric will 
also manufacture lot 18. 

As of January 1, 1985, DoD was required by Public Law 98-525 to obtain 
warranties when procuring major weapons systems that cost more than 
$100,000 or for which the total acquisition cost was more than $10 million. 
The Navy procured lots 1 through 9 of the F-404 engines before the enactment 
of the legislation and the contracts for those lots contained very limited warranty 
provisions. However, lots 10 through 18, which the Navy procured after the 
legislation was passed, contained more extensive warranties. 

In 1992, General Electric reevaluated the durability of the components in the 
F-404 engine and recommended reduced life limits for many of them. Many of 
those components are warranted by General Electric. 

Objectives 

The objective of this audit was to evaluate the Navy's efforts to invoke the 
engine warranties and recover the cost of the reduced life of the F-404 engine's 
components. We also evaluated the effectiveness of applicable internal controls. 

Scope and Methodology 

Review of Records. We reviewed and evaluated Navy and contractor 
documents and records related to the life limits of the F-404 engine's 
components, and the warranties for those components, that were prepared 

* Contractor confidential or proprietary data has been deleted. 



Introduction 

between July 1985 and August 1993. We also interviewed cognizant Navy 
contracting officials and F/A-18 engine program office personnel, officials at 
General Electric and Pratt and Whitney, and personnel at the Defense plant 
representative offices. 

Auditing Standards. This economy and efficiency audit was made from May 
through August 1993 in accordance with auditing standards issued by the 
Comptroller General of the United States for economy and efficiency audits, as 
implemented by the Inspector General, DoD, and accordingly included such 
tests of internal controls as were considered necessary. Organizations visited or 
contacted during the audit are in Appendix G. 

Internal Controls 

Controls Assessed. We evaluated the Navy's controls for ensuring that the 
warranty provisions for the F-404 engine were invoked where appropriate. We 
also reviewed the implementation of the Federal Managers' Financial Integrity 
Act pertaining to the audit objective. 

Internal Control Weaknesses. Because some of the provisions of the 
warranties on the F-404 engines were not invoked, the applicable internal 
controls were not fully effective. Nevertheless, the internal weakness was not 
considered to be material. We did not disclose weaknesses in the 

. implementation of the Federal Managers' Financial Integrity Act. 

Prior Audits and Other Reviews 

There has been no other audit coverage of this specific issue in the last 5 years. 
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Pursuing Reimbursement for Warranty 
Claims Associated with Defects in the 
Navy's F-404 Engine 
Although the Navy invoked the warranty provisions to obtain 
reimbursement for the life it will not achieve from nine defective 
F-404 engine components, it had not invoked the warranty provisions to 
obtain compensation (including redesign costs) for all defective 
components that are covered by warranty. We attributed this condition 
to a lack of management oversight. As a result, the Navy can seek an 
estimated * * of additional compensation from General Electric for 
replacement and redesign of engine components. 

Background 

Public Law 98-525, section 1234, effective January 1, 1985, was passed as a 
result of congressional concerns that weapons systems often failed to meet their 
military missions, were operationally unreliable, and had defective and shoddy 
workmanship. The Public Law requires the Federal Government to obtain 
warranties on production contracts for major weapons systems that cost more 
than $100,000 or for which the total acquisition cost is more than $10 million. 
The contractor must provide the Government with a written guarantee that the 
weapons systems will conform to design and manufacturing requirements, be 
free from defects in material and workmanship, and conform to specific 
performance requirements. 

The Public Law states that if the product does not meet the required 
specifications, the Secretary of Defense will instruct the contractor to promptly 
take corrective action. The contractor must correct the failure at no additional 
cost to the Government or repay reasonable costs that the Government incurred 
in taking the corrective action. 

In accordance with Public Law 98-525, the Navy obtained comprehensive 
warranties for the F-404 engine components. The major components of the 
F-404 engine are illustrated in Appendix A. Beginning in March 1985, the 
Navy obtained warranties for each remaining lot (10 through 18) of the 
F-404 engines it procured or planned to procure. In addition to materials and 
workmanship, the expanded warranties also covered design and the structural 
life of the engine. 

* Contractor confidential or proprietary data has been deleted. 



Pursuing Reimbursement for Warranty Claims Associated with Defects in the 
Navy's F-404 Engine 

F-404 Engine 

In 1992, the Navy's F/A-18 engine program management office requested that 
General Electric reassess the lives of all critical rotating or life limited 
F-404 engine components. In 1992, the F-404 engine had caused 
two catastrophic accidents and the durability of the engine was in question. At 
the completion of its evaluation, General Electric recommended that the Navy 
reduce the life limits of many of the engine components. 

Although controls over the administration of the contract were in place, the 
Navy did not consistently invoke the warranty coverage for each component 
among the lots of engines it bought. We attributed the Navy's nonexercise of 
all warranty contracts with General Electric to a lack of management oversight 
by the Navy's F-404 contracting office. 

Navy Action to Invoke Warranties. When General Electric recommended that 
the Navy reduce the life limits of many components in the engine to levels well 
below the originally contracted specifications, the Navy invoked some of its 
warranty provisions for structural defects. 

In January 1992, the Navy's contracting officer issued letters notifying General 
Electric of a warranty breach for the F-404 engine's stage 2 and stage 3 fan 
disks. In June 1992, the Navy notified the contractor of a warranty breach on 
the F-404 engine's stage 1 fan disk and forward cooling plate. In July 1993, 
the Navy issued letters notifying General Electric of a warranty breach for the 
F-404 engine's high pressure compressor (HPC) stage 3 disk, HPC forward 
spools (Nos. 1 and 2), low pressure turbine (LPT) disk, and LPT forward seals. 

In August 1992, General Electric provided replacements for some of the 
components that the Navy claimed were not meeting structural life 
requirements. Replacement parts, including 50 forward cooling plates and 
129 stage 1 fan disks, were provided by General Electric to the Navy. At the 
time of the audit, the Navy was negotiating on the remaining parts identified in 
its letters. 

Additional Actions Needed to Recover the Cost of Reduced Component 
Life. Although the Navy took actions to invoke the warranty provisions 
covering structural defects on the components, listed above, additional actions 
are needed per the terms of the warranties. Specifically, there are additional 
components that will not achieve the life specified in the warranty, which the 
Navy had not pursued at the time of the audit. 

Components in Lot 10. The Navy's letter notifying General Electric of a 
warranty breach on the stage 1 fan disk covered engines in lots 12 and higher. 
However, the letter did not include stage 1 fan disks and aft shafts in 
173 engines that were purchased under lot 10. 

Section E.4 of the Navy warranty for lot 10 engines (contract 
number N00019-85-C- 0129) states, if any cold section part of the engine (the 
stage 1 fan disk and aft shaft are cold section parts; that is, they are not located 



Pursuing Reimbursement for Warranty Claims Associated with Defects in the 
Navy's F-404 Engine 

in the combustion part of the engine) has a life without repair of less than that 
specified in the warranty, the contractor shall provide all engineering hardware 
necessary to complete a redesign that will achieve a life without repair of that 
stated in the warranty, engineering and redesign hardware support for 
development and qualification testing of the redesign, and all component rig or 
bench testing required for development and qualification of the redesign. 
Additionally, if repeated warranty breaches show any cold section part to have a 
life less than half that specified in the warranty, the contractor shall provide all 
parts and labor necessary to incorporate the redesign in each engine for which 
there is a warranty breach. 

The stage 1 fan disk and the aft shaft have been redesigned. The 173 stage 1 
fan disks purchased under lot 10 are expected to achieve * engine cycles, or 
less than half the * that are warranted under lot 10. Similarly, the aft shafts 
are expected to achieve only   *    of the   *   cycles warranted under lot 10. 

Although the components are not expected to reach half their warranted lives, 
the Navy did not include the components in its letters that notified General 
Electric of breaches of the warranty. We estimated that at least * * should 
be pursued from General Electric for life lost on the stage 1 fan disk and the aft 
shafts acquired under lot 10 of the engine procurement (Appendix B). 

Components in Lots 12 through 18. The warranty for lots 12 through 18 of 
the F-404 engines obtained under contract number N00019-86-C-0247 covers 
the full structural life of many of the F-404 engine components. Section B.2.h 
of the warranty states that the structural life (without repair or parts 
replacement) of the engines/modules tendered for delivery and accepted under 
this contract shall be not less than that defined by paragraph A.7. Paragraph 
A.7. contains a table identifying each component and its warranted life. 

At the time of audit, the Navy had not notified General Electric of a warranty 
breach on the high pressure turbine module's disk, in lots 12 through 18. The 
disks are not expected to meet their structural life requirements as specified in 
paragraph A.7 of the warranty. We estimated that at least * should be 
pursued from General Electric through the warranty for life lost on the disk 
(Appendix C). 

Components Built by Pratt and Whitney. We also evaluated the warranty 
provisions of the Navy's contract for F-404 engines (contract 
number N00019-86-C-0045) with Pratt and Whitney to determine Pratt and 
Whitney's responsibility for the replacement of defective engine components. 
Pratt and Whitney built F-404 engines in lots 12 and 13 and warranted the 
structural life of the engines in those lots. 

Section E.2. of the warranty with Pratt and Whitney states that any warranty 
breach reveals a deficiency which must be corrected by redesign, the contractor 
will provide all hardware necessary to eliminate the cause of the breach, in each 
engine which has been tendered for delivery and accepted under this contract 
and has accrued at least        *        engine   operating   hours,   providing   the 

* Contractor confidential or proprietary data has been deleted. 
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breach: is unique to the engines/modules delivered by the contractor or results 
from a design deficiency for which the contractor had design responsibility. 
Any design and development work necessary for qualification of a modification 
to eliminate the cause shall be funded or conducted by the Government. 

General Electric may be responsible for some of the F-404 engine components 
built by Pratt and Whitney that do not meet their structural life requirements to 
the extent that failure to meet the structural life requirements is due to design 
deficiencies rather than manufacturing defects. 

Although the Navy indicated that it was planning to pursue General Electric for 
the defective components in engines in lots 12 and 13 that Pratt and Whitney 
built, at the time of the audit, it had not taken action. We estimated that at least 
* * of components (based on the life lost from components in engines 
acquired in lots 12 and 13 from Pratt and Whitney [Appendix D]) should be 
pursued from General Electric. 

Redesign. In addition to the reimbursement that is achievable by exercising the 
warranties for the life of the components that was lost because of poor 
durability, we believe that the Navy is entitled to recover the payments it made 
for redesigning components of the F-404 engines. 

Sections E.3. and E.4. of the Navy's warranties with General Electric for 
lots 10 and 11 state that if any cold or hot section part of the engine has a life 
without repair of less than that specified in the warranty, the contractor shall 
provide all engineering hardware necessary to complete a redesign that will 
achieve a life without repair of that stated in the warranty, engineering and 
redesign hardware support for development and qualification testing of the 
redesign, and all component rig or bench testing required for bench testing 
required for development and qualification of the redesign. 

Based on the new life limits recommended by General Electric, four of the 
components in the F-404 engine, the stage 1, 2, and 3 fan disks and the aft 
shaft, have been redesigned because they did not achieve their structural life 
requirements. The Navy had not taken action to obtain payment for the 
redesign. Instead, the Navy paid General Electric * * (Appendix E) to 
redesign those engine components under the Component Improvement Program, 
a program that provides for sustaining General Electric engineering efforts to 
improve the F-404 engine system.  The Navy should follow through to recover 
* *   from General Electric under the warranty. 

Conclusions 

The Navy's warranties provided remedies for the loss of engine life due to 
defective components. We concluded that the Navy should request 
compensation for an estimated   *  *   for the engine life it will not achieve on 

* Contractor confidential or proprietary data has been deleted. 
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engine components, and * * to have components redesigned. The costs can 
be recovered from General Electric under the provisions of the Navy's warranty 
for the engine. To recover the estimated * * , the Navy must act to invoke 
the provisions of its warranties. 

Recommendations, Management Comments, and Audit 
Response 

1. We recommend that the Commander, Naval Air Systems Command 
negotiate compensation from General Electric under the F-404 engine 
warranty provisions for the engine components procured under lot 10 and 
lots 12 through 18 that will not meet their warranted life. 

Management Comments. The Navy concurred with the recommendation and 
suggested that we substitute the word "Request" with "Negotiate" because the 
contracting officer has requested compensation for all of the components not 
meeting the warranty provisions of contracts N00019-85-C-0129 and 
N00019-86-C-0247. 

2. We recommend that the Commander, Naval Air Systems Command 
negotiate compensation from General Electric for the F-404 engine 
components procured under lots 12 and 13 from Pratt and Whitney, that 
will not meet their warranted life, for which General Electric had design 
responsibility. 

Management Comments. The Navy concurred with the recommendation and 
stated that it intends to pursue compensation from General Electric for the 
engines procured from Pratt and Whitney in Lots 12 and 13. 

3. We recommend that the Commander, Naval Air Systems Command 
negotiate compensation from General Electric for funds expended to 
redesign F-404 engine components. 

Management Comments. The Navy concurred with the recommendation and 
stated that it intends to obtain compensation for redesign of deficient 
components during warranty negotiation. 

Audit Response. The Navy's comments to Recommendations 1., 2., and 3. 
are responsive and additional comments are not required. The Navy and 
General Electric agreed to further revisions of the life limits of the F-404 engine 
components after the issuance of our draft report. We have revised the report to 
reflect the new limits. 

10 
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Appendix A. F-404 Engine and Major 
Components 
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Appendix E. Redesign Costs that are Recoupable 
Under the Provisions of the 
Warranty with General Electric 

Redesigned Component £°^ 

Stages 2 and 3 Fan Dovetail + 
Stage 1 Fan Disk 
Fan Aft Shaft 

Total 1 

* Contractor confidential or proprietary data has been deleted. 
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Appendix F. Summary of Potential Benefits 
Resulting from Audit 

Recommendation 
Reference Description of Benefit 

Type and Amount 
of Benefit 

1. Economy and Efficiency. The Navy 
can pursue warranty remedies (one 
time) from General Electric for 
defective components. 

Economy and Efficiency. The Navy 
can pursue warranty remedies (one 
time) from General Electric for 
defective components procured from 
Pratt and Whitney for which 
General Electric had design 
responsibility. 

Economy and Efficiency. 
The Navy can pursue the recovery 
(one time) of the costs of 
redesigning defective engine 
components. 

Funds put to better 
use through 
reimbursement or a 
manufacturer credit 
from General Electric 
of at least   *   . An 
equivalent reduction 
could then be made in 
the Defense Business 
Operating Fund 
Appropriation 
97X4930.NC1A. 

Funds put to better 
use through 
reimbursement or a 
manufacturer credit 
from General Electric 
of at least * . An 
equivalent reduction 
could then be made in 
the Defense Business 
Operating Fund 
Appropriation 
97X4930.NC1A. 

Funds put to better 
use. The Navy could 
recover * of Research, 
Development, Test, 
and Evaluation 
Appropriation 
173.1319. 

* Contractor confidential or proprietary data has been deleted. 
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Appendix G. Organizations Visited or Contacted 

Office of the Secretary of Defense 
Under Secretary of Defense for Acquisition, Washington, DC 

Department of the Navy 
Naval Air Systems Command, Washington, DC 
Naval Air Warfare Center, Trenton, NJ 
Naval Aviation Depot, Jacksonville, FL 

Defense Agencies 
Defense Plant Representative Office, General Electric, Cincinnati, OH 
Defense Plant Representative Office, Pratt and Whitney, West Palm Beach, FL 

Non-Defense Agencies 
National Aeronautics and Space Administration, Lewis Research Center, 

Cleveland, OH 
General Accounting Office, Washington, DC 

Congressional Committees 
Senate Appropriations Committee, Washington, DC 

Contractors 
General Electric Company, Washington, DC 
General Electric Company, General Electric Aircraft Engines, Cincinnati, OH 
General Electric Company, General Electric Aircraft Engines, Lynn, MA 
United Technologies Corporation, Pratt and Whitney, West Palm Beach, FL 
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Appendix H. Report Distribution 

Office of the Secretary of Defense 
Under Secretary of Defense for Acquisition and Technology 
Deputy Under Secretary of Defense for Logistics 
Assistant to the Secretary of Defense for Public Affairs 
Comptroller of the Department of Defense 

Department of the Navy 
Secretary of the Navy 
Assistant Secretary of the Navy (Financial Management) 
Comptroller of the Navy 
Chief of Naval Operations 
Headquarters, Naval Air Systems Command 
Auditor General, Naval Audit Service 

Department of the Air Force 
Air Force Audit Agency 

Defense Agencies 
Director, Defense Contract Audit Agency 
Director, Defense Intelligence Agency 
Director, Defense Logistics Agency 
Director, Defense Logistics Studies Information Exchange 
Director, National Security Agency 

Non-Defense Federal Organizations 

Office of Management and Budget 
U.S. General Accounting Office , 

National Security and International Affairs Division, Technical Information Center 
National Security and International Affairs Division, Defense and National 

Aeronautics and Space Administration Management Issues 
National Security and International Affairs Division, Military Operations and 

Capabilities Issues 

19 



Appendix H. Report Distribution 

Non-Defense Federal Organizations (cont'd) 

Chairman and Ranking Minority Member of each of the following Congressional 
Committees and Subcommittees: 

Senate Committee on Appropriations 
Senate Subcommittee on Defense, Committee on Appropriations 
Senate Committee on Armed Services 
Senate Committee on Governmental Affairs 
House Committee on Appropriations 
House Subcommittee on Defense, Committee on Appropriations 
House Committee on Armed Services 
House Committee on Government Operations 
House Subcommittee on Legislation and National Security, Committee on 

Government Operations 
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Department of the Navy Comments 

THE ASSISTANT SECRETARY OF THE NAVY 
(RtMvcn. OtvMoomtm ana Acquisition) 

WASHINGTON. O.C. 20350-1000 

0: JU T594 

MEMORANDUM FOR THE DEPARTMENT OF DEFENSE ASSISTANT INSPECTOR 
GENERAL FOR AUDITING 

Subj:  DODIG DRAFT REPORT ON THE NAVY'S EFFORTS TO INVOKE TIE 
PROVISIONS OF WARRANTIES ON ITS F-404 JET ENGINE 
(PROJECT NUMBER 2LB-5OO7.01) 

Ref:   (a) Dapartaant of Defence Inspector General maao or 2 
Novaaoar 93, subjace as above 

End:  (.1) Departaant of taa Navy Response to Draft Audit Raport 

r a» responding to tie draft audit raport iorvardad by 
reference (a) concerning tne Navy's afforts ca invoJca taa 
provisions of warranties on its F-404 jet engine. 

Tne Departaent of taa Navy concurs with the racoaaandations. 
Our detailed response to tse audit, including additional 
clarifications to taa report, is provided as enclosure (1) . 

Nora SlatJcin 

Copy to: 
NAVZNSGEN 
NCB-53 
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Department of the Naiy Canmuta 

DEPARTMENT or THE NAVY RESPONSE 
TO 

DODIC DRAFT REPORT 07 NOVEKBER 2. 1993 
ON 

THE NAVY'S  ETTORTS TO  INVOKE THE PROVISIONS  OF 
THE WARRANTIES  CN  ITS F-404  JET AIRCRAFT  ENGINE 

(3LB-5007.01) 
Finding; 

Altbougb tba Navy invofcad tba warranty provisions to obtain 
raiabursaaant for rba 112a it will nor aebiavs froa nina 
dafeeriva F-404 angina coaponanrs.   it bad not iavoJcad tba 
warranry provisions to obrirn esapanaation (including radasign 
coses)   for orbar dafactiva cosponanrs rbar ara cevarad by 
warranry.    Na artribura rbia condition to a lacJc or aanaganant 
ovarsigbt.    As a raault.   tba Navy can saaJc an aarlaarad    * 

*        of additional essreansarien fron fianaral Elacrric for 
replacananr and radaaion of  an91.1t cosponanrs. 

ntgoaatadatioaa! 
Raccaaand tbae tba ccaaandar.  Naval Air sysraas Coaasnd: 

I.    Raquasr eoaponsarion frea Ganaral Elacrric undar rba 
F-404 angina warranty provisions for rba angina coaponanrs 
procurad undar lor 10 and Isrs 12 rbrougn 18 tbar will nor naat 
rbair warranrad Ufa. 

B.Pfirt=ti.« a* *ha Maw Position; 

Concur.     Rowavar,   racoaaand tbar "Saquaat" ba cbancad bo 
»Maqociara" ainea cba contracting officar baa racpiaacad   
coapansarien for all coaponanrs whicb do nor aaac ras warranty 
provisions of Conrracts N0O0l9-85-c-oi29 and NOOQl9-a«-c-0247. 

2. Raguaat coapanaarion froa Ganaral Elacrric for rba F-404 
aneins cosponanrs procurad undar lors 12 and 13  froa Praet and 
whirnay,  tbar will nor aaac rbair warranrad Ufa.   for wbicb 
sanarsl Elacrric bad dasign raaponsibility. 

BiMrtai^ «* tm Maw poaition; 

Concur.     Tba Navy intands to puraua coapanaarion froa GZ for tba 
anginaa procurad froa Prarr and Whirnay in tors  12  and 13. 

3. Raquaar coapanaarion froa canaral Elacrric for funda 
expandad to radaaign F-404 angina coaponanrs. 

"«»-«»»'= «■* »Tis vvrr rqaltiBiw 

concur. Tba Navy inrands es obtain coapanaarion for radasign of 
dafieiant coaponanrs durir.o varrsnty negotiation. 

* Contractor confidential or proprietary data has been deleted. 



Department of the Navy Comments 

isam^.i  *.VT cbananta» 

Introduction. -Tram  197« to tha date of the audit, the U.S.  Navy 
preeurad 1.82» F-404 anginas from General Electric and 215 
engines froa Pratt and Whltr.ay, valued at approxlaataiy  * 

*  ."  The etataaant should raad "Froa 1976 to tha data of 
en« audit, tha U.S. Navy preeurad 1,910 F404 anginas froa Ganaral 
Elaetric and 215 anginas frca ?ratt and Whitney, valuad at 
approximately     *    •" 

Background.  Paragraph 2.  "The Navy procurad 18 lots of the 
7-404 angina.  Eaen lot of anginas is a group of anginas bought 
as on« itaa undar a contract.  Ganaral Elaetric aanufactured lots 
l through 18 of the F-404 anginas, wbila Pratt and Whltnay 
aanufactured »on» of tha anginas in lots 11, 12, and 13." The 
Navy has procurad 17 Lots of tea f-404 angina.  Tn« advmnca 
acquisition contract for tax.  18 (FV94> has bmma  awarded but not 
yat dafinitifed. and dalivarias ara not seftadulad to begin until 
April 1995.  The quantity of 1.910 rafarrad to in tha Exacutiva 
Suaaary and tha first paragraph, of tha Background sactian ara tha 
nuaeer of anginas for Lots l through 17 only. 

Pane g. Paragraph i. "Pursuing Reicbursenent for Warranty Claims 
Associated with Defense in tha Navy's F-404 Engina." Tha 
statasant "other dafactlva coaponents that ar« cavarad by 
warranty* say imply that thara are additional deficient parts 
that hava not been citad rathar than tha saaa angina caapenants 
frca anoehar lot or anothar vandor.  Racoaaand revising sentence 
to state that " - • • it had not invoiced the warranty provisions to 
obtain coapensation (including radesign costs) for all defective 
F-404 engine coaponents that are covered by warranty." 
Additionally, due to -the clarifications providsd, "      *    " 
has bmmn  reduced to     A       " 

PT,. «. par,«rr»nh «. "»-*/u s-gin«. '■  -.. .regueecad that cjneral 
Electric reassess tha lives of ail F-404 engina coaponents." Tha 
statsaant should read "... reoueated that General Electric 
raasseaa tha livea of all critical rotating or life liaitad F-404 
engine coaponents." 

r>*~.  7. »»D.^Bh a. ""esnenema <t tat  ID."  "Howw. "»•   ' 
iKttr did not include stage 1 fan disks and aft shafts in 173 
engines that were purchased under lot 10." Notifications of 
defect for these two parts have since bmmn  issued undar Contract 
HOOOig-as-C-0129 for Lot 10.  See attachaent (a) list of defect 
letters issued by the contracting officer. 

pup« 7. p»T-»«r™wh i.     "Section £.3." should read "Section E.4." 

P»T» p. ?»r^«rre)i i. »The stage l fan diaJe and the aft shaft 
have ceen reaesigneo because the 173 stage 1 fan disxs purensssd 
unaer lot 10 are expected to acnieve  *  engine cycles, or lass 
than half the  *   that are warranted.  Siailarly, tha aft 
shafts are expected to acnieve only  *  of the   *   cycles 

* Contractor confidential or proprietary data has been deleted. 
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Department of the Navy 

warranted." 

The words "under Lot 10" should be added after tha word 
«warranted- in the first s«ncanea and added to the and of tfte 
last iincuca, as cycle» warranted differ from engine contract to 
angina contract. 

Tha correct number of cyclas achieved by tha stage 1 disJe is 
actually  *  and not   *  dua to refinement in lira 
calculations. Therefore,  *  sbouid raplaca   * .  This 
generates tha following corrections in Appendix 3 or the report: 

Maw Life Unit Cyclas * 
Warranted Cycles Not Achieved       * 
Additional Parts Needed 
Reimbursement Reg'd Froa Mfr 

-he correct number or cycles achieved by the art shaft is 
actually  *  and not  *  .  Therefore, " *  " should replace 
■• *  ." This generates the following corrections in Appendix fl 
of the report: 

Mew Life Limit cycles 
Warranted Cyelmm  Not Achieved * 
Additional Parts Needed * 
Reimburses»« Rsq'd Froa Mfr * 

p»g» a. ?»r»nraph 2.  "...at least     *     should be 
pursuea..."  Tue correction in the nuaoer of cycles for the etage 
1 disk and aft shaft (discussed under page 8. paragrapn 1 above) 
causes tha    *      to become    * 

p»«re 8  oaraarsnh_l.  "...contract number M00019-36-C-0045" 
snould'reld M00019-a«-c-0247. Contract numbar Moooi9-a«-c-oo4S 
is a Pratt and Whitney contract not a General Electric contract. 

?,g, B. PtJ-nar-a-Dh *.    »..its« Navy had not notified General 
Electrie of a warranty breecn on two components, the high 
oreeeure module's aft spool and tha high pressure turbine 
nodule's disk, in lots 12 through 18 that are not •fJP«««f J« _,. 
aeet their structural life requirements as specified in paragrapn 
A. 7 of the warranty. We estimate that at least      * 
should be pursued froa General Elactrie througn the werranty for 
life lost on the aft spool and tha dlsX.  (Appendix C). " 

"~e hind preesure compressor (HPCJ aft spool cycles are currently 
at   *  whica exceeds the warranty life of   *   cycles. 
There is no breecn and no need to issue a notification of defect 
letter.  Therefore, the information regarding tha HFC Aft spool 
snould be deleted from Appendix C. 

High cressure turbine (HPTJ ii.sk  lira =ay be reducea to 
acoroxisateiy  *  cyelee in early 1394. pending the next 
'-teria l'*e upoata due January 1994. wnan  compared to tne 

* Contractor confidential or proprietary data has been deleted. 
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'contract NO0O19-««-C-0347 warranty liait of  *  cyel«s, tnis 
vialds a JsrMcn of * eycias not  *  cyclaa aa citad tn 
ABBWidlx C of turn  r«port. A  notification of dafact lattar was 
issued to G«n«ral Elactrie for ta« HPT Disx for täis contract. 
(Saa Attacaaant (A) 1. Teas« eorraetiona ganarata ta« following 
enangaa to Appandix c: 

Nav Li.1 a Liait Cyclas 
Warrantad cyclas Mot Achiavad 
Additional Parts Naadad 
Raiaöursanant Raq'd Froa Mfr 

* 
* 
* 
* 

Final Report 
Reference 

a»«» n. ?-^»tr».ph i.  "...at laast *      of eoaponants 
. . -  oivSn taa eorractad inforaation providad to pa?« a. 
päragrapns 1 and 3 aoova, taa     * cacoaa«   * 
Appandix O should t« eerraetad. 

="" "- ?wraqrasft .Navy paid Caneral Slactric 
TliSäncÄje £) to r«a«aign thos« angina eoaponanta undar tna 
c--ocn«nt Iaprov«a«nt Progxaa ... ." Radaaign of taa Staga 3 Fan 
van«, citad la  Appandix Z.  at a coat of  *   is a v«ar proolaa 
not assoeiatad wita taa fan lifa preolaaa. and is not a warranty 
b-aaen.  Tnarafora. taa staga 3 fan van« coats of    *   should 
^i dalatad froa Appendix S.  «suiting in a ravisad totai of 

*    .  Tna Navy will pursu« racovary of ta« radMign costs 
—r cov«r«d coaponants during finai varranty negotiations.  TBa 
ua of tna Coaponant laprovaaant Frograa <CZ7) contract to 
"'.'«rworxler th. Stag« i. 2 and 3 dia*s and tna aft snaft 
v«*s"dua to en« safaty issu«a involved.  Ta« CTS  contract will not 
0« us«d for any futur« r.aasxgn affort dua to a warranty tr-.ca. 

a,o- o ww»r«i!ii «.-- "Tha Navy's warranties . ..coaponants.  W« 
■irTff  ' /r,gr .?.r«d«sign«d. Th. costs ...angina.  To r-cov.r 
ta« ««tiaacad    *      • tn« Navy aust act to inveic« tna 
proviaiona of its warranti««." 

Siv«n tna corractad inforaation providad for Pag« 8, paragraph» l 
and 4 anov«. raplac. »   *     - wittx -    *    .- a«* 
rapiac« tna "    *     " vita      * 

-a« Navy has invoicad Its rights undar tö« *""»^*i*"**,°* 
contracts N000i9-«5-c-0l29 for ut 10 and N000i9-««-c-o247 -or 
^^rtaxougn if for all Jcnovn d«f«ctiv« angin« parts as notad 
in attacnaanc (a). 

ir,n«nriiea«   A   and  S: 

lm-nrtlM<   H.    C.    3- 

conear 

, „,..., „.   t:.   ■_,.   - ■  and y;    Bas«d on tna corractad inforaation 
.«ySSrS o£ our so.ciflc r.spons« anova. Appanoic« fl tarougaF 
hav« tain ravisad and ara fsrvaroad as attaeaaants (0), fe;, fd). 
O   and   (f) • 

Attachments 
deleted 

* Contractor confidential or proprietary data has been deleted 
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jwaociation position i» no« eopoBind. 
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