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The Honorab le Sam Nunn 
Cha irman, Committee on Armed Serv ices 
Un ited States Senate 

The Honorab le Dan ie l K. Inouye 
Cha irman, Subcommittee on Defense 
Committee on Appropr iat ions 
Un ited States Senate 

The Honorab le Les Asp in 
Cha irman, Committee on Armed Serv ices 
House of Representat ives 

The Honorab le John P. Murtha 
Cha irman, Subcommittee on Defense 
Committee on Appropr iat ions 
House of Representat ives 

Sect ion 113 of the f isca l year 1990/1991 Author izat ion Act requ ires us 
to rev iew the Department of Defense’s test reports and eva luat ion docu- 
ments for the B-2 a ircraft program and prov ide per iod ic reports on our 
f ind ings to the Congress. Th is unc lass if ied summary d iscusses our eva l- 
uat ion of ear ly radar s ignature and fl ight worth iness test ing of the B-2, 
known as ear ly B lock 2 fl ight test ing. 

Our ob ject ives were to eva luate the adequacy, r igor, and rea l i sm of the 
tests; the tests’ comp l i ance with the ful l performance matr ix; and the 
use of appropr iate threat data. To accomp l i sh our ob ject ives, we 
rev iewed documents and interv iewed off ic ia ls at the B-Z System Pro- 
gram Office, Wr ight-Patterson Air Force Base, Oh io, and the Depart- 
ments of Defense and the Air Force, Wash ington, DC. We performed our 
rev iew from September 1990 to March 1991 in accordance with gener- 
a l ly accepted government aud it ing standards. 

We are send ing cop ies of th is summary to the Rank ing Minor ity Mem- 
bers of your committees; other appropr iate congress iona l committees; 
the Secretar ies of Defense and the Air Force; and the Director, Off ice of 
Management and Budget. We wi l l a lso make cop ies ava i lab le to others. 
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Th i s summary was prepared under the d irect ion of Nancy R. Kingsbury, 
Director, Air Force Issues, who may be reached on (202) 276-4268 if you 
or your staff have any quest i ons concern i ng th is summary. Other ma jor 
contr ibutors to th is summary are Robert D. Murphy, Ass istant Director, 
M ichae l  J. Hazard, Eva luator- in-Charge, and Matthew Lea, Eva luator, 
Cinc innat i Reg i ona l  Off ice. 

Frank C. Conahan 
Ass istant Comptro l l er Genera l  
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In November 1990, the Air Force started f l ight tests to eva luate the 
radar s ignature of the B-2 and determ ine if the s ignature met the Air 
Force’s ear l i er pred ict ions. Radar s ignature is one of the l ow observab l e 
character ist ics of the B-2 that is cr it ica l to its ab i l i ty to surv ive as it 
carr ies out its i ntended miss i on. 

GAO eva l uated the in it ia l ser ies of f l ight tests to measure the radar s igna- 
ture of the f irst B-2. GAO a lso rev i ewed further f l ight tests to eva luate 
the B-2’s f l ight worth iness. 

Background Low observab l e a ircraft have features that reduce an adversary’s 
ab i l i ty to detect, locate, track, and shoot at them. Important factors are 
radar, infrared, opt ica l, and acoust ic s ignatures. Radar s ignature is a 
measure of the v is ib i l i ty of the a ircraft to radars. 

The f isca l year 1990/1991 Defense Author izat ion Act (P.L. 101-189) 
requ ired the Department of Defense to accomp l i sh certa in l ow observ- 
ab le and f l ight worth i ness tests, known as ear ly B lock 2 tests, before 
more than 16 percent of f isca l year 1990 B-2 procurement funds cou l d 
be expended. The tests were conducted us i ng the f irst two deve l opment 
a ircraft. The f irst a ircraft was used for radar s ignature tests, and the 
second a ircraft was used pr imar i l y for f l ight worth i ness tests. 

The act a lso requ ired the Secretary of Defense to cert ify that the ear ly 
B lock 2 test resu lts were sat isfactory. In add it ion, the act requ ires GAO 
to rev i ew the Department of Defense’s test reports and eva luat ion docu- 
ments on the B-2 a ircraft program and per iod ica l l y report on var ious 
aspects of the test ing, inc lud ing the adequacy, r igor, and rea l i sm of the 
deve l opment and operat iona l tests; the tests’ comp l i ance with the fu l l 
performance matr ix, wh i ch ident if ies m i n imum cond it i ons that must be 
used in the tests before certa in m i l estones are cons i dered comp leted; and 
the use of appropr iate threat data. 

An in it ia l ser ies of f l ight worth i ness tests, known as B lock 1 tests, was 
prev ious ly conducted with the f irst a ircraft between Ju ly 1989 and June 
1990. GAO reported on these tests in B-2 Bomber: In it ia l F l i ght Tests 
(GAO/NSIAD4&2S4,%!pt. 4, 1990). 

The Secretary of Defense cert if ied on March 16, 1991, that the resu lts of 
ear ly B lock 2 f l ight tests were sat isfactory and that no s ign if icant tech- 
n ica l or operat iona l prob l ems were ident if ied. The cert if icat ion was 
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based on eva luat ions of test resu lts and reports by the Defense Sc ience 
Board and the Director of Operat iona l  Test and Eva luat ion. 

The actua l radar s ignature measurements d iffered in a few areas from 
pred ict ions and spec if icat ions. The Defense Sc ience Board reported, 
however, that no ma jor redes i gn of the B-2 shou l d be requ ired and that 
the s ignature shou l d c lose ly match pred ict ions for the cond it i ons tested 
once mod if i cat ions to the a ircraft’s surface are comp l eted and tested. 
The Board stated that these test resu lts ind icated the B-2 shou l d be 
surv ivab le. 

Resu l ts in Br ief The ear ly B lock 2 tests and those conducted under B lock 1 compr i se 
about 4 percent of the p l anned B-2 f l ight test program. The ear ly B lock 
2 tests were in it ia l deve l opment tests and were not des i gned to demon- 
strate the B-2’s fu l l capab i l i t i es or test the B-2 in a representat ive opera- 
t iona l env i ronment. In add it ion, the tests d id not attempt to account for 
the effects of day-to-day operat ions, wear and tear on the a ircraft and 
equ i pment, or ma i ntenance over a long t ime frame. 

The ear ly B lock 2 tests adequate l y met the ob ject ives of part ia l l y mea- 
sur ing the f irst a ircraft’s radar s ignature, pre l im inar i l y assess i ng the 
s ignature, and further demonstrat i ng the a ircraft’s f l ight worth iness, 
Test ing comp l i ed with the cond it i ons estab l i shed in the fu l l performance 
matr ix for these ear ly tests. Even though ear ly test ob ject ives were met, 
the f l ight test program has not progressed as rap id ly as p l anned when it 
began in Ju ly 1989. 

GAO’s Ana lys is 

Test i ng Met L im ited 
Ob ject ives 

The ear ly B lock 2 f l ight tests were respons i ve to the 1991 fu l l perform- 
ante matr ix requ i rement of tak ing ear ly measurements of the radar s ig- 
nature. The test ob ject ives were to prov ide a pre l im inary assessment of 
the radar s ignature for the f irst B-2 at se lected frequenc ies i ntended to 
be representat ive of threat radars. The ear ly B lock 2 tests measured the 
a ircraft’s radar s ignature 360 degrees latera l ly around the per imeter of 
the a ircraft. The s ignature around the per imeter was obta i ned at ang l es 
be l ow the a ircraft that are typ ica l l y exposed to ground-based radars. 
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-- - 
SummarY 

The ful l performance matr ix on ly requ ired the Air Force to measure 
from the nose to the tai l on one s ide of the a ircraft, or 180 degrees 
around the per imeter of the a ircraft. The actua l f l ight measurements 
were compared with prev ious Air Force radar s ignature pro ject ions 
based on sca le mode l  tests and computer pred ict ions. F l ight test ing to 
ver ify d irect ly that the B-2 meets radar s ignature spec if icat ions is 
schedu led later in the f l ight test program. 

F l ight tests for the second B-2 adequate ly demonstrated some bas ic 
f l ight character ist ics beyond those accomp l i shed in B lock 1 test ing. The 
tests a lso demonstrated that new fl ight contro l software corrected f l ight 
stab i l ity prob l ems ident if ied in B lock 1 test ing. 

L im ited F l i ght Test ing Has The ear ly B lock 2 tests were not intended to demonstrate the B-2’s ful l 
Eken Comp l eted capab i l i t ies. Although the tests were r igorous ly conducted, they were 

intended on ly to prov ide pre l im inary ind icat ions, not a comp lete ana l- 
ys is, of the D-Z’s radar s ignature and to cont inue ana lys is of the B-2’s 
f l ight worth iness. Deve l opment and operat iona l test ing of the B-2’s ful l 
capab i l i t ies wi l l be accomp l i shed as the f l ight test program progresses. 

As shown in f igure 1, the f irst and second B-2s have f lown about 133 
tota l hours, or 4 percent, of the 3,600-hour f l ight test program. Air 
Force p lans to test low observab le features of the B-2 requ ire 992 hours 
to test the radar, infrared, v isua l, and acoust ic s ignatures and conduct 
surv ivab i l i ty assessments. The ear ly B lock 2 tests cons isted of 13 hours 
of radar s ignature tests, wh ich is 1 percent of the low observab le test ing 
p lanned. F l ight test ing of certa in integrated miss i on av ion ics, subsys- 
tems, and armament has not yet started. 

Block 1 and ear ly B lock 2 test ing of the B-2’s f l ight worth iness tota led 
about 99 hours through January 26, 1991. Th is represents about 9 per- 
cent of the 1,100 f l ight test hours p lanned to demonstrate f l ight and a ir- 
craft character ist ics and va l idate a ircraft spec if icat ions. 
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F lgure 1: B-2 F l i ght Teat Program 
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Tests Were  Not Intended to Test ing in a representat ive operat iona l env i ronment is p l anned to beg in 
Portray an Operat i ona l  i n 1992. However, a B-2 wi l l  not be tested in a representat ive m iss i on 

Env i ronment env i ronment us ing operat iona l tact ics and procedures unt i l 1994. What 
effects operat iona l use has on the B-2 and whether the Air Force can 
adequate ly ma inta i n the l ow observab l e features rema i n to be 
determined. 

Because the f l ight tests were not des i gned to s imu late operat iona l m i s- 
s ions, threat data or s imu lat i ons of threat systems were not used dur ing 
the tests. The Air Force p lans to test the B-2 aga inst many of the threat 
systems that were ident if ied by the inte l l i gence commun i ty. The Depart- 
ment of Defense’s capab i l i t i es to test the B-2 in an operat iona l l y repre- 
sentat ive threat env i ronment are l im ited. Many of the newer and 
soph ist icated threat systems must be s imu lated by computers, s i nce rep- 
resentat ive hardware is not ava i l ab le. Th i s is not un ique to the B-2 f l ight 
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test program and does not prec l ude an adequate surv ivab i l i ty 
assessment. 

Test Ob ject ives 
but Schedu l e  Is 

Wer e  Met, The f l ight test program has not progressed as p l anned because test a ir- 
Sl ipp i ng craft are be i ng de l i vered to the Air Force both late and incomp lete. Air- 

craft have been de l i vered late pr imar i l y because of a str ike at a ma jor 
subcontractor and manufactur i ng d iff icu lt ies. These have caused the 
comp let i on of the test program to s l ip from 1993 to 1996. 

In add it ion, these a ircraft are be i ng de l i vered incomp lete. Over 100,000 
hours of unant ic i pated manufactur i ng work has been done on the f irst 
a ircraft s ince it was de l i vered, decreas i ng its ava i lab i l i ty for f l ight 
test ing. As a resu lt, the Air Force has not accumu l ated as many f l ight 
tests and hours as p l anned, and ear ly B lock 2 f l ight test ing had to start 
6 months beh i nd schedu l e. 

Recommendat i o n s GAO i s not mak i ng any recommendat i ons in th is summary. However, GAO 
has prev ious ly recommended that the pace of fund ing and product ion 
for the program be l im ited unt i l the cr it ica l performance e l ements of the 
a ircraft have been adequate l y eva luated. 

Agency Comments GAO d id not request wr itten agency comments on th is summary to meet 
the 30-day report ing requ i rement in the act. However, GAO prov i ded a 
draft of th is summary to Department of Defense off ic ia ls and incorpo- 
rated the ir comments where appropr iate. 
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Orders may a lso tm p laced by ca l l i ng (202) 275-624 I. 






