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Cha irman, Subcommittee on Defense 
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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 

The B-2 Program has been of keen interest to the Congress, ev idenced by 
leg is lat ion enacted over the past 2 years that restr icts the program’s use of 
appropr iat ions unt i l the Secretary of Defense cert if ies progress has been 
made in demonstrat ing spec if ic B-2 performance character ist ics. Th is 
report prov ides the status of these demonstrat ions. Spec if ica l l y, the report 
d iscusses act ions taken by the Department of Defense (DOD) as requ ired by 
sect ion 131 (c) and (e) of the Defense Author izat ion Act of 1992 and 1993. 
It a lso d iscusses the status of the cont inu ing “long lead” product ion effort 
on the 16th through the 20th a ircraft, the last f ive B-2s that DOD i ntends to 
procure but wh ich have on ly been cond it iona l ly author ized by the 
Congress. a 

Background The f isca l year 1992 and 1993 Defense Author izat ion Act author ized 
$2.8 b i l l i on for procurement of B-2 bombers, of wh ich $1 b i l l i on was 
spec if ica l l y earmarked for procurement of one new B-2 aircraft that has 
been cond it iona l ly author ized for f isca l year 1992. The new aircraft is the 
16th of 20 operat iona l B-2s DOD i ntends to acqu ire. The 20 a ircraft inc lude 
5 of 6 deve lopment a ircraft to be reworked, refurb ished, and de l ivered for 
Air Force operat ions, and 15 product ion a ircraft. Subsequent ly, after the 
Congress had appropr iated $2.8 b i l l i on for B-2 procurement, the Congress 
resc inded $500 mi l l i on of the f isca l year 1992 B-2 procurement funds. 
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Sect i o n 131 was  i nc l u ded i n the act to ensure that spec i f i c performance 
character i st i cs of the B-2 were demonstrated before the f i sca l  year 1992 
funds were ob l i g ated for procurement of the 16th a ircraft. T h e s e  
character i st i cs i n c l u ded f l y i ng qua l i t i .es, nav i gat i on, radar cross sect i on, a ir 
veh i c l e  performance, structura l i ntegr ity, offens i ve and defens i v e av i on i cs, 
and weapo n s  separat i on. T h e  act requ i res the Secretary of Defense to 
subm i t  cert i f i cat i ons and reports to the Congress regard i ng those 
character i st i cs. It further prov i des that no funds m a y  be ob l i g ated for 
procurement of the 16th a ircraft unt i l  a  subsequent act has been enacted 
author i z i ng the ob l i gat i on of funds. 

Sect i o n 131. of the act was  i nf l uenced b y  a br ief i ng prov i ded to the Senate 
Armed  Serv i c es Comm i t t e e  b y  the Rand  Corporat i on i n Ju l y  199 1. T h e  
research l ead i ng to the br ief i ng was  sponsored b y  the Off i ce of the 
Secretary of Defense. T h e  Rand  Corporat i on conc l u ded that DOD cou l d, b y  
m i d-1992, comp l e t e enough test i ng to prov i de h i gh conf i d ence that there 
are no performance prob l ems so ser i ous that they m i g ht just i fy term inat i on 
of the program. T h e  Rand  conc l u s i o ns were based on assumpt i o n s  that the 
test schedu l e  wou l d  be ma i n ta i n ed and prob l ems wou l d  be corrected i n a 
t ime l y  and effect i ve manner. Wh i l e  offens i ve and defens i v e av i o n i c s are 
i nc l u ded a s  cr it i ca l performance character i st i cs i n the act, the Rand  
br ief i ng conc l u ded that av i o n i c s test i ng i n the f l y i ng test bed (a mod i f i e d 
C-135 cargo a ircraft) was  adequate to ensure that the av i o n i c s s u b s y s t ems 
cou l d  be ma d e  to perform at an acceptab l e  l eve l . 

Resu l ts i n B r ief T h e  f l i ght test program cont i n ues beh i n d the schedu l e  the A ir Force 
p l a nned i n 1989, when  the f irst deve l o pment a ircraft was  de l i v ered and the 
f l i ght test program began. In Apr i l  1 99 1, we  reported that the p l a nned 
comp l e t i o n of the f l i ght test program had s l i p ped from 1993 to 1995.’ 
However, the A ir Force’s  schedu l e  approved i n 199 1 extends f l i ght tests to 
August 1996 because of prob l ems dur i ng f l i ght test i ng and the late de l i v ery 
of f l i ght test a ircraft. For examp l e ,  the fourth deve l o pment a ircraft was  
de l i v ered i n Apr i l  1992, 12 month s  beh i n d the schedu l e  p l a nned when  the 
f l i ght test program began. S ome  improvements have been made,  however, 
w ith f l i ght test act i v i t i es acce l erat i ng s i n ce Apr i l  1992. 

l  

Air Force off ic i a l s stated that, based on June 1992 test schedu l e s  for the 
B-2, DOD wi l l  not be ab l e to comp l e t e the demonstrat i o ns needed to sat i sfy 
the prov i s i o ns of the act unt i l  ear l y 1993, and w i l l  b e  unab l e  to subm i t  a 

‘B-2 Bomber: Ear l y  Radar S ignature Tests (GAO/NSIAD-91-188, Apr. 15, 1991). 
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cert if i cat ion of comp l i a nce unt i l  m id- 1993. At that t ime, however, the 
cert if i cat ion wi l l  b e made  w ithout actua l  f l i ght tests of i ntegrated offens i ve 
and defens i ve av i on i cs on a B-2 a ircraft. The Air Force be l i e ves that test ing 
in the l aboratory and w ith the f ly i ng test bed wi l l  s upp l ement part ia l B-2 
f l i ght test ing and wi l l  support the cert if icat ion. A lthough supp l ementa l  
test i ng wi l l  he l p reduce r isks, we be l i e ve DOD wi l l  not be ab l e to 
demonstrate a h i gh degree of conf i dence in m i ss i o n accomp l i s hment for a l l  
cr it ica l performance character i st i cs spec i f i ed in the act unt i l  i ntegrated 
offens i ve and defens i ve av i on i cs are f l i ght tested on a B-2 a ircraft. 

A lthough the act restr icts ob l i gat i ng f isca l year 1992 funds to procure the 
16th a ircraft, the Congress has appropr i ated funds perm itt i ng DOD to 
in it iate and cont i nue l ong l ead efforts for the 16th through 20th a ircraft. 
F i sca l  year 1992 and pr ior years’ procurement funds of about $1 b i l l i on 
have been ob l i gated through August 31, 1992, for l ong l ead product i on 
act iv i t i es on those a ircraft. These funds have enab l e d the Air Force to 
proceed w ith the fabr icat ion of the last 5 a ircraft. As of September 30, 
1992, these a ircraft had not entered f ina l assemb l y. 

Progress of the F l i ght Although funds for the B-2 deve l o pment program have been author i zed 

Test Program Has Not 
and appropr i ated as requested s i nce its beg i nn i ng in 1981, the 
deve l o pment program has been de l a yed and f l i ght test hours have not been 

M’et Ear l i er P l ans accumu l ated as qu i ck l y as the Air Force had p l anned. The f l i ght test p l an in 
Ju l y 1989 was expected to take 54 months to accumu l ate 3,600 f l i ght test 
hours, but has been extended to 86 months and 4,000 hours, accord i ng to 
the 1991 p l an. Th i s p l an is expected to be comp l eted in August 1996. As of 
September 30, 1992, the Air Force had f l own 799 hours, or 20 percent, of 
the p l a nned 4,000-hour f l i ght test program. 

Severa l  factors have contr i buted to the de l ay in the f l i ght test program. 4 
F irst, deve l o pment a ircraft 1 through 5 were de l i vered 6 to 15 months 
beh i nd schedu l e  and the last deve l o pment a ircraft is expected to be 
de l i vered a year or more later than p l a nned in 1989. Second, in September 
199 1, the Air Force announced that prob l ems had been encountered in 
demonstrat i ng the a ircraft’s radar cross sect i on, an important e l ement of 
its surv ivab i l i ty. D iagnost i cs, ana l yses, and retest ing have been requ i red to 
ident ify so l ut i ons to these prob l ems. Th ird, deve l o pment a ircraft have been 
de l i vered i ncomp l ete to the test force, mak i n g  them unava i l a b l e for f l i ght 
test ing wh i l e add i t i ona l  manufactur i ng work and des i gn changes are 
comp l eted. 
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T h e  impact of de l a ys caused b y  comp l e t i n g manufactur i n g work after 
de l i v ery of test a ircraft to the f l i ght test i ng l ocat i on, and des i g n changes i s 
s h own in tab l e 1. Tab l e  1 c ompares  the number of months, i n the 1989 and 
199 1 f l i ght test p l ans, that each of the s i x  deve l o pment a ircraft were 
expected to be unava i l a b l e  for f l i ght tests. 

Tab l e 1: Months B-2 Aircraft Wi l l  Be 
Unava i l ab l e for F l i ght Tests After Months unava i l ab l e Months unava i l ab l e D ifferen& 
De l i very to the Test Program Aircraft 

l- 
1999 p l an 1991-p l an (months) 

6 20 14 .~ .~ .~~~ 
2 0 9 9 
3 0 15 15 
4 0 7 7 
5 0 5 5 
6 0 5 5 

Tab l e  1 s h ows that, i n 1989, the A ir Force expected that the f irst 
deve l o pment a ircraft wou l d  be unava i l a b l e  for f l i ght test i ng for 6 month s  
after its de l i v ery to the A ir Force for the f l i ght test program. A l l  other 
deve l o pment a ircraft were expected to be ava i l a b l e for f l i ght test i ng upon 
the ir de l i v ery to the test force. T h e  1991 p l an, however, s h ows a 
substant i a l  c h ange i n a ircraft ava i l ab i l i ty, w ith the f irst deve l o pment 
a ircraft be i n g unava i l a b l e  for 20 month s  and the rema i n i n g deve l o pment 
a ircraft be i n g unava i l a b l e  for 5 to 15 months. 

Wh i l e  the A ir Force has had d iff icu l ty i n f l y i ng p l a nned test hours s i n ce Ju l y  
1989, it s i gn i f i cant l y i n creased month l y  f l i ght hours beg i nn i n g i n Apr i l  
1992. A ir Force off ic i a l s sa i d  deve l o pment a ircraft were ava i l a b l e to f ly 
more often and were not be i n g mod i f i e d or undergo i ng manufactur i ng-type 
act iv i t i es. In add i t i on, the a ircraft exper i e nced fewer prob l ems and weather b 
cond i t i o ns d i d not shorten f l i ght test m i s s i o n s  a s  mu c h  as  i n the past. A ir 
Force off ic i a l s sa i d  that the 1991 f l i ght test p l an i s be i n g updated but was  
not f i na l i zed a s  of September 30, 1992. 

Schedu l e  for M e e t ing 
Cert if i cat i on 
Requ i r em e n ts 

Sect i o n 131 of the act proh i b i ts the ob l i gat i on of funds for procurement of 
the 16th a ircraft, cond i t i ona l l y  author i zed for f i sca l  year 1992, unt i l  DOD 
f l i ght tests certa i n B-2 performance character i st i cs and demonstrates w ith 
h i gh conf i d ence that the B-2 can accomp l i s h  its m i ss i o n. A  June 1992 A ir 
Force br ief ing, and d i s cuss i o ns w ith A ir Force off ic i a l s, i nd i cate that the 
ear l i est the A ir Force cou l d  comp l e t e the demonstrat i o ns they ident i f i ed a s  
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necessary to meet  the act’s  requ i rements i s ear l y 1993. As  a resu lt, A ir 
Force off ic i a l s sa i d  they w i l l  b e  unab l e  to ma k e  the cert if i cat ion unt i l  
m i d-1993. T h e y  sa i d  the cert if i cat ion requ i rements w i l l  b e  hand l e d i n 
separate stages. T h e  f irst stage i n c l u des requ i rements the A ir Force 
be l i e ves have been met  as of August 1992. T h e  A ir Force i s current l y 
accumu l a t i n g  the documentat i o n they be l i e ve supports the ach i e v ement of 
these requ i rements. T h e  later stages w i l l  i n c l u de sat i sfy i ng the rema i n i n g 
requ i rements i n the act. 

Tab l e  2 s h ows the cert if i cat ion requ i rements for the B-2 ident i f i ed i n the 
act and the A ir Force schedu l e  for comp l e t i n g tests to ensure that these 
requ i rements are met. 

Tab l e 2: B-2 Cert if icat ion Requ i remente 
i nc l uded in Sect l on 131 (c) and (e) of the 
1992 and 1993 Defense Author izat l on 

Cert lf lcat lon requ i rements P lanned comp l et i on 

Act and Air Force Schedu l e for 
T h e  f isca l year 1991 m i l estones in the fu l l performance matr i x have June 1992 
been met 

Comp l et i on _~.~ _... ~--~ ..-- - -~~. ~. .._~_ 
No ma j or aerodynam ic or f l ight worth i ness prob l ems were June 1992 
ident if ied before October 1991 .___ ~... ~. .~~ _.~. .~ . ~~ 
T h e  ab i l i ty to update the nav igat i on system with the Coherent Ma p  

~-..~-.-.~..-.-.-~-.. ~~ ~~.. 
June 1992 

Mod e  of the radar has been successfu l l y demonstrated 
T h e  b&&capab i l i t i es of X  and KU band transponders have been November 1992 
successfu l l y demonstrated 
T h e  base l i ne ana l ys i s of the radar cross sect ion s ignature data for March 1993 
the f irst test a ircraft has been comp l eted 
T h e  test program for the B-2 a ircraft has suff ic ient ly demonstrated 
the fo l l ow ing cr it ica l performance character ist ics from f l ight test ing 
to prov ide a h i gh degree of conf i dence in m iss i on 
accomp l i s hment: 
-detect ion and surv ivab i l i ty Ju l y 1992 .-----_-A --_.-.--_------.-_-. - -..... ~-..--..~--.-~ -.... 
-a ir veh ic l e performance June 1992 
-strength and durab i l i ty of the structure August 1992 
-offens ive and defens i ve av i on i cs March 1993 --.--.-..- .._.._ -.--~_--~I_ __---.---...--_ 
-weapon separat ion test ing p l anned to take p l ace dur ing f isca l October 1992 

year 1992 - .._ .-.-. _---_-- ._..~ . .._ ...~__._~. _.-- _____ __ __.__~.. ____----__-_-_-_..-- _I.-- 
T h e  or ig ina l radar cross sect ion operat iona l performance June 1992 
ob ject i ves have been successfu l l y demonstrated from f l ight test ing 
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Test Resu l ts 

. 

Accord i n g to the A ir Force, test i ng h as progressed far enough to sat i sfy 
ma n y  of the cert if i cat ion requ i rements, i nc l ud i ng the 

f i sca l  year 199 1 m i l e s tones i n the fu l l  performance matr i x, 
i dent i f i cat i on of no aerodynam i c  or f l i ght worth i ness prob l ems before 
October 1991, and 
ab i l i ty to update the nav i gat i ona l  s y stem. 

T h e  fu l l  performance matr i x c ompares  p l a nned test progress w ith program 
m i l e stones, s u c h  a s  annua l  product i on dec i s i o ns. It i s ma d e  up of techn i ca l  
requ i rements that are p l a nned to be demonstrated each year based on 
schedu l e s  for l aboratory ana l y s es and/or B-2 f l i ght tests. T h e  techn i ca l  
requ i rements are progress i ve, w ith a goa l  of demonstrat i n g overa l l  B-2 
performance at the conc l u s i o n of the test program in 1996 and at s y s t em 
matur i ty. About 25 techn i ca l  requ i rements are needed to ach i e ve the f i sca l  
year 199 1 m i l e stone, wh i c h  i s to support the dec i s i o n to produce the f i sca l  
year 1992 a ircraft. T h e s e  techn i ca l  requ i rements address m i s s i o n  
performance, l ow observab l e  character i st i cs, a ir veh i c l e  performance, 
i ntegrated l og i st i cs support, m i s s i o n  p l ann i ng system, and tra in i ng 
s ystems. T h e  cut-off date for data co l l e ct i on for the f i sca l  year 199 1 
m i l e stone was  September/October 199 1. T h e  cut-off date for the f i sca l  year 
1992 m i l e stone was  September/October 1992. Fo l l ow i ng are e x amp l e s  of 
s ome  test resu l ts the A ir Force prov i ded u s  a s  ev i d ence that se l ected 
techn i ca l  requ i rements have been met  for f i sca l  year 199 1 m i l e stone: 

A  matr i x requ i rement for m i s s i o n  performance i nc l u ded a demonstrat i o n 
of the B-2’s  ground a l i g nment mo d e s  through funct i ona l  a nd i ntegrat ion 
tests of the nav i gat i on s y s t em in f l i ght. T h e s e  were successfu l l y  
demonstrated i n September 199 1. 
Another matr i x requ i rement for m i s s i o n  performance i nc l u ded a 
demonstrat i o n of radar power man a g emen t  features dur i ng funct i ona l  a nd 
i ntegrat ion tests i n f l i ght. T h e  B-2 radar i s des i g ned to perm it the 
man a g emen t  of power to ma i nta i n  a l ow probab i l i ty that radar s i g na l s  
em i tted from the radar cou l d  be used b y  an adversary to detect the B-2. 
Th i s  funct i on requ i res the radar to use l e ss power but produce radar ma p s  
of a qua l i ty equ i va l ent to ma p s  produced us i n g fu l l  power. T h e  A ir Force 
demonstrated the power man a g emen t  features dur i ng f l i ght tests i n August 
199 1. Resu l t s s h owed no d i scernab l e d i fferences i n imag e  qua l i ty between 
power-managed and fu l l -power radar ma p s  dur i ng the tests. 
A  matr i x requ i rement for a ir veh i c l e  performance i nc l u ded the comp l e t i o n 
of one l i fet ime durab i l i ty test on a fu l l -sca l e ground test art ic le. T h e  
purpose of the test i s to demonstrate durab i l i ty of the a i rframe structure b y  

. 
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s imu l at i n g f l i ght and ground pressures on the a ircraft structure. T h e  B-2 
spec i f i cat i on requ i res durab i l i ty to be tested for two s imu l a ted l i fet imes, 
wh i c h  i s i n accordance w ith overa l l  m i l i t ary spec i f i cat i ons and eng i neer i ng 
standards for demonstrat i n g the usefu l  l i fe of a ircraft structures. T h e  test 
of the f irst l i fet ime was  comp l e t ed i n March  199 1 w ithout an i nd i cat i on of 
any ma j o r structura l d amage. T h e  second l i fet ime of test i ng was  comp l e t ed 
on June 26, 1992. No  ma j o r prob l ems were ident i f i ed w ith the a ircraft 
structure accord i ng to the A ir Force and the pr ime B-2 contractor, 
Northrop Corporat i on. 

Aerodyn am i c  and f l i ght worth i ness requ i rements are a l s o i n c l u ded i n the 
matr i x. Requ i r ements i nc l u de eva l uat i ng and demonstrat i n g f l i ght 
character i st i cs and a ir veh i c l e  f l y i ng qua l i t i es at d ifferent a l t i tudes and 
speeds. Resu l t s are based on pre l im i nary performance f l i ght tests. Reports 
s h ow the B-2 performance a s  be i n g w ith i n 20 percent of pred i ct i ons the A ir 
Force ma d e  before resu l ts were demonstrated i n f l i ght. T h e  A ir Force 
be l i e ves th i s g i v es t h em a h i gh conf i d ence i n meet i n g  B-2 operat i ona l  
requ i rements. Performance test i ng for ver i fy i ng fu l l  c omp l i a n c e  w ith the 
spec i f i cat i on i s not schedu l e d to beg i n  unt i l  m i d - 1993 and i s schedu l e d to 
conc l u de i n ear l y 1996. 

W e  a l s o rev i ewed the A ir Force’s  i nter im Ma y  1992 f l i ght test report on 
updat i ng the nav i gat i on s u b s y s t em w ith the coherent ma p  mo d e  of the 
radar. T h e  coherent ma p  mo d e  us e s  a synthet i c aperture radar to ma k e  a 
p i cture ma p  of terra in and cu ltura l features on the ground. It i s u sed for 
updat i ng the a ircraft pos i t i on accuracy i n the nav i gat i ona l  s u b s y s t em and 
for bomb i n g. It i s one of the k e y  mo d e s  of the radar. T h e  report conc l u d es 
that the radar mo d e  funct i ons proper l y when  execut i n g pos i t i on updates to 
the nav i gat i on subsystem. Some  prob l ems w ith re l ated funct i ons were 
ident i f i ed dur i ng these f l i ght tests. Correct i ons w i l l  b e  ma d e  and va l i d ated 
dur i ng future tests. T h e  fu l l  performance matr i x s h ows that f l i ght tests to 4 
fu l l y demonstrate that the coherent ma p  mo d e  pos i t i on update accuracy 
meet s  the nav i gat i on s u b s y s t em performance requ i rement w i l l  not be 
comp l e t ed unt i l  f i sca l  year 1994. As  of Apr i l  10, 1992, l e ss than 50 percent 
of a l l  f l i ght test po i nts for the coherent ma p  mo d e  were comp l e te. 

DOD Cert if l eat i on of Av i o n i c s  Ma n y  features of the offens i ve and defens i v e av i o n i c s s y s t ems wi l I not be 
Performan c e  W i l l Not Be f l i ght tested i n a B-2 a ircraft before DOD p l a ns to i s sue its cert if i cat ion i n 
Based on B-2 F l i ght Tests response to the act. T h e  act cons i d ers offens i ve and defens i v e av i o n i c s to 

be cr it i ca l B-2 performance character i st i cs needed to be f l i ght tested i n 
order to demonstrate a h i gh degree of conf i d ence i n m i s s i o n  
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accomp l i s hment. However, not a l l  av i on i cs integrat ion software (software 
that a l l ows the offens i ve and defens i ve av i on i cs to interact w ith the 
appropr i ate subsystems that are to be used in operat i ng the B-2 a ircraft as 
an operat i ona l  m i l i tary a ircraft) is p l a nned to be de l i vered for f l i ght test ing 
by ear l y-1993. 

Integrat ion software to i ncorporate a l l  offens i ve av i on i cs funct i ons into the 
B-2 a ircraft is not schedu l e d to be de l i vered to the f l i ght test program unt i l  
December 1993. For examp l e, the radar is des i g ned to perform var i ous 
funct i ons, known as radar modes, to carry out the B-2 m iss i ons. The B-2 
radar has 19 of these mode s  (the coherent map  mode  was d i s cussed 
prev i ous l y). Integrat ion software for the 5 most cr it ica l modes, accord i ng 
to the Air Force, was i ncorporated in B-2 test a ircraft as of Ju l y 1992. 
Integrat ion software for the rema i n i ng 14 mode s  is schedu l e d to be 
insta l l ed into the B-2 a ircraft for test ing in January 1993 (4 modes), August 
1993 (7 modes), and December 1993 (3 modes). However, Air Force 
off ic i a l s sa i d the offens i ve av i on i cs system has been tested on the f ly i ng 
test bed, wh i ch they be l i e ve supp l ements the part ia l B-2 f l i ght test ing and 
s ign i f i cant ly reduces r i sks w ith dep l oy i ng workab l e offens i ve av i on i cs. 

Sim i l ar l y, integrat ion software necessary to operate a l l  funct i ons of the 
defens i ve av i on i cs is not p l a nned to be insta l l ed in the B-2 a ircraft unt i l  
after the cert if i cat ions for the act. Part of the integrat ion software is 
schedu l e d to be insta l l ed in a deve l o pment B-2 in January 1993 for f l i ght 
test ing. The rema i n i ng software is schedu l e d to be insta l l ed in two parts, 
one in August 1993 and one in September 1994. To reduce r i sks and 
ident ify prob l ems ear ly, a set of defens i ve av i on i cs un i ts was tested in the 
av i on i cs integrat ion l aboratory at the Northrop Corporat i on. Those tests 
d i d not i nc l ude s ome hardware i tems such as the cab l es and antennas used 
in the defens i ve av i on i cs system on the B-2 a ircraft. Un l i k e offens i ve 
av i on i cs, Air Force off ic i a l s noted that defens i ve av i on i cs are not tested on A 

the f ly i ng test bed because the performance of the defens i ve av i on i cs is 
dependent on the conf i gurat i on of the B-2 a ircraft in wh i ch it i s 
i ncorporated. Therefore, to demonstrate performance of the defens i ve 
system the off ic i a l s sa i d it i s important to f l i ght test the system with a fu l l 
set of hardware and i ntegrated software. 

Air Force off ic i a l s stated that the fu l l test i ng of i ntegrated av i on i cs systems 
on a B-2 a ircraft was never i ntended to be comp l ete by ear l y 1993. They 
sa i d av i on i cs deve l o pment and test ing is progress i ng in accordance w ith 
the fu l l performance matr i x prov i ded to the Congress in August 199 1. The 
Air Force be l i e ves that test ing conducted in the l aboratory and w ith the 
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f l y i ng test bed supp l ements B-2 f l i ght test i ng and reduces the r i sk of 
i ncurr i ng s i gn i f i cant prob l ems w ith the av i on i cs. 

W e  be l i e ve f l i ght test i ng i ntegrated offens i ve and defens i v e av i o n i c s on a 
B-2 a ircraft i s important because of the av i o n i c s and software integrat ion 
prob l ems encountered on other a ircraft deve l o pment programs. For 
examp l e ,  the defens i v e av i o n i c s s y s t em on the B-1B bomber rema i n s a 
prob l em even today after a l l  product i on B- 1Bs  have been de l i vered. T h e  
B-2 program presents cha l l e nges d ifferent from pr ior a ircraft deve l o pment 
programs in that the av i o n i c s mus t  not on l y  be i ntegrated into the a ircraft 
system, but they mus t  a l s o operate w ith i n the requ i rements necessary to 
ach i e ve the l ow observab l e  features of the B-2. In add i t i on, software 
deve l o pment on the B-2 program has exper i e nced s i gn i f i cant de l ays. Wh i l e  
the contractor has ma d e  improvements i n software deve l o pment, the 
Defense Sc i e n c e  Board st i l l  cons i d ers software deve l o pment as  a cr it i ca l 
i t em in the s u c c e s s  of the B-2 program. Therefore, unt i l  offens i ve and 
defens i v e av i on i cs, a l o ng w ith the ir assoc i a ted antennas, rece i vers, 
transm itters, and other hardware have been i ntegrated and f l i ght tested on 
a B-2 a ircraft, we  be l i e ve h i gh conf i d ence i n m i s s i o n  accomp l i s hment, a s  
spec i f i ed i n the act, cannot be fu l l y demonstrated. 

Status of F ’und i n g  a n d  T h e  A ir Force has ob l i g ated over $1 b i l l i on of f i sca l  year 1992 and pr ior 

Product i on Act iv i ty of 
years procurement funds for cont i nu i ng product i on act i v i t i es on the 16th 
through 20th a ircraft. Th i s  i s termed “l ong l ead” act i v i ty b y  the A ir Force. 

the 16th Through 20th T h e  A ir Force has not negot i ated a firm  contract for the de l i v ery of these 

B-2 A ircraft a ircraft. Suc h  a contract for the 16th a ircraft cannot be s i g ned unt i l  the 
Secretary of Defense subm i t s  the spec i f i ed reports and cert i f i cat i ons ca l l e d 
for b y  the act and the Congress approves a subsequent act to conf i nn 
author i zat i on of the a ircraft. Tab l e  3 s h ows the funds ob l i g ated for the 16th 
through 20th a ircraft. 4 

Tab l e 3: Funds Ob l i gated for the 16th 
Through 20th Aircraft, as of August 31, 
1992 

F i sca l  year 
1990 
1991 
1992 

Tota l  

Amount ob l i gated Purpose 
$ 314.6 mi l l i on a ircraft 16-20 l ong l ead 
$ 144.9 mi l l i on a ircraft 16-20 l ong l ead ~. ~~~ ...~_~ -. ~~~ ._~ __...__..__ .__. ~~ _.. ~._.~_ -.. ~~- 
$ .J 04.2 mi l l i on a ircraft 16 l ong l ead 
$ 444.1 mi l l i on a ircraft 17-20 l ong l ead 
$1.008.0 m l l l l on~ 
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Aircraft 16 through 20 are in var ious stages of fabr icat ion. The ma jor 
sect ions that make up the a ircraft structure have not yet been de l i vered to 
Northrop’s f ina l assemb l y p lant, in Pa lmda le, Ca l iforn ia. The ma jor 
sect ions are schedu l ed to be de l i vered from 1993 through 1996. For 
examp l e, the aft center sect ion of the 16th product i on a ircraft is schedu l ed 
for de l i very to the Pa lmda l e fac i l ity in February 1993. It wi l l b e  j o i ned with 
the forward center sect ion wh i ch beg i ns the f ina l assemb l y process for th is 
a ircraft. 

Agency Comments DOD genera l l y agreed with our eva l uat i on of the status and progress of B-2 
test ing and product ion. DOD be l i eves that p l a nned test ing of offens ive and 
defens i ve av ion i cs by m id-1993 is suff ic ient to demonstrate a h i gh degree 
of conf i dence in m iss ion accomp l i shment even w ithout f l ight test ing on the 
B-2 a ircraft. However, in l ight of the av ion i cs and software integrat ion 
prob l ems encountered in other programs, such as the B-lB, we be l i eve 
h i gh conf i dence in m iss ion accomp l i shment cannot be fu l ly demonstrated 
w ithout f l ight test ing i ntegrated offens ive and defens i ve av ion i cs on a B-2 
a ircraft. 

dcope a n d  
Methodo l o gy 

We rev i ewed documents and records and interv iewed off ic ia ls at the B-2 
System Program Off ice, Wr ight-Patterson Air Force Base, Oh io; the 
Comb i n ed Test Force, Edwards Air Force Base, Ca l iforn ia; the 
Departments of Defense and the Air Force, Wash i ngton D.C.; and the 

- Northrop B-2 Div is ion, Pica Rivera, Ca l iforn ia. 

We  performed our rev iew from January 1992 to September 1992 in 
accordance with genera l l y accepted government aud it i ng standards. 

We  d id not rev iew most of the test documentat i on the Air Force is 
prepar i ng to demonstrate that it has sat isf ied the requ i rements of the act. 
The Air Force is sti l l accumu lat i ng that documentat i on. Th is 
documentat i on, a l ong with resu lts for demonstrat i ons not yet comp leted, 
wi l l b e  the sub ject of our future rev iews and reports that are necessary to 
sat isfy leg is lat ive requ irements. 

We  are send i ng cop i es of th is report to the Rank i ng Minor ity Members of 
your committees, other interested congress i ona l  committees, the 
Secretar ies of Defense and the Air Force, and the Director of Off ice of 
Management and Budget. Cop i es wi l l b e  made ava i l ab l e to others upon 
request. 
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Please contact m e  at (202) 275-4268 if y o u or your staff have any 
quest i o ns concern i n g th i s report. Ma j o r contr i butors to th i s report are 
l i sted i n append i x  II. 

Nan c y  R. K i ngsbury 
D irector 
A ir Force Issues 

A 
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Agency Comments 

OFFICE OF  THE UNDER SECRETARY OF  DEFENSE 
WASHINGTON, DC 20301 

September 25, 1 9 9 2  

Mr. Frank C. Conahan 
Ass istant Comptro l l er Genera.1 
Nat iona l Secur ity and 

Internat iona l Affa irs Div is ion 
U.S. Genera l  Account i ng Off ice 
Wash ington, D.C. 20548 

Dear Mr. Conahan: 

Th is is the Department of Defense (DOD) response to the 
Genera l  Account ing Off ice (GAO) draft report, "B-2 BOMBER: 
Status of Defense Comp l i ance with the 1992 and 1993 Author izat ion 
Act," Dated September 2, 1992 (GAO Code 392679), OSD Case 9171. 
The DOD part ia l ly concurs with the report. 

The Department genera l l y agrees with the GAO observat ions 
concern ing the status and progress of B-2 test ing and product ion. 
The Department does not, however, agree that offens ive and 
defens ive av ion ics cannot be demonstrated with a h igh degree of 
conf idence in miss ion accomp l i shment by mid-1993. Avion ics 
deve l opment is progress ing in accordance with the B-2 System 
Matur ity Matr ix. Av ion ics requ irements have been met to date and 
are expected to be met in the future. With regard to the 
observat ion that " long lead @I fund ing is occurr ing because the Air 
Force has not negot iated a  f irm contract for the a ircraft, it 
shou ld be noted that Congress has repeated ly author ized and 
appropr iated fund ing for procurement, inc lud ing advance 
procurement, for the B-2 program and DOD act ions have been 
cons istent with that fund ing. 

The deta i l ed DOD comments are prov ided in the enc losure. 
The Department apprec iates the opportun ity to comment on the 
draft report. 

Enc losure 

ALyJf lti 
George R. Schne iter 
Director 
Strateg ic and Space Systems 

4 
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Now on pp. 1 and 2. 

GAO DRAF T  REPORT  - DATED SEPTEMBER 2, 1992 
(GAO CODE 392679) OSD CASE 9171 

"B-2 BOMBERI STATUS OF  DEFENSE COUPLIANCE WITH THE 1992 

AND 1993 DEFENSE AUTHORIIATION ACT ” 

DEPARTMENT  OB DEPENBB COMMENT 8  
l  * *** 

F INDINGS 

0 B INDINOZ  Btaturofr=s . 
T h e  GAO observed that the FY  1992 and FY  1993 Defense 
Author izat i on Act approved $2.0 b i l l i on for procurement of 
~-2 bombers-- of wh ich $1 b i l l i on was spec if ica l l y earmarked 
for procurement of one n ew B-2 a ircraft (the 16th of 
20 operat iona l B-213) tentat ive ly author ized for FY  1992. 
T h e  GAO a l so reported that Sect i on 131 of the Act requ ires 
that (1) certa in performance capab i l i t i es be demonstrated 
before FY  1992 procurement funds are ob l i gated for 
procurement of the 16th a ircraft, (2) that the Secretary of 
Defense subm it certa in cert if icat ions and reports to the 
Congress, and (3) that a subsequent act be enacted before 
the Secretary is author ized to ob l i gate funds for 
procurement of the B-2 a ircraft. T h e  GAO found that Sect i on 
131 was inf l uenced by a Rand Corporat i on br ief ing to the 
Senate Armed Serv i ces Committee, wh i ch was sponsored by the 
DOD. The GAO observed that the Rand Corporat i on conc l uded 
the DOD cou ld, by m id-1992, comp l ete enough f l ight tests to 
prov ide h i gh conf i dence that there are no performance 
prob l ems so ser ious as to just ify term inat i on of the 
program. (p. 2 /GAO Draft Report) 

p oD Rm: Concur. 

0 

rfE?- 

Proartaerr of the Test Prow Ha ir Not Met Ear l i er 
. T h e  GAO reported that, a l though funds for the B-2 

deve l opment program have been author ized and appropr iated as 
requested s i nce 1981, the deve l opment program has been 
de l ayed and f l ight test hours have not accumu l ated as 
qu ick l y as p l anned. T h e  GAO observed that the Ju l y 1989 
test p l an was expected to take 54 months, but was extended 
to 86 months in the more current 1991 p l an--wh ich is based 
on 4,000 hours of f l ight test ing. T h e  GAO found, however, 
that as of Ju l y 22, 1992, the Air Force had f l own on l y 667 
hours, or 17 percent of the p l anned 4,000 hour f l ight test 
program. The GAO conc l uded that the factors contr ibut ing to 

Pag e  1 3  GAO/NSIAJh 9 3 - 4 6  B-2 Bombe r  



Append i x  I 
Age n c y  Commen t s  

Now on pp. 3 and 4. 

Now on pp, 4 and 5. 

the test program de l ay are (1) test a ircraft de l i ver ies have 
not been comp l eted on schedu l e, (2) d iagnost ics, ana l yses, 
and retest ing have been requ ired to reso lve l ow observab l e 
prob l ems, and (3) test a ircraft have been de l i vered 
i ncomp l ete to the test force --mak i ng them unava i l ab l e for 
f l ight test ing, wh i l e add it i ona l manufactur i ng work and 
des i gn change8 are comp l eted. T h e  GAO noted that the impact 
of de l ays from needed manufactur i ng work and des i gn changes 
has been substant ia l , e.g., the 1991 p l an ref lected that the 
f irst a ircraft wou l d be unava i l ab l e for f l ight test ing for 
20 months, as compared to 6 months in 1989. T h e  GAO 
acknow ledged that, wh i l e the Air Force has had d iff icu lty in 
f ly ing p l anned test hours s i nce Ju l y 1989, month l y test 
hours were s ign if icant ly i ncreased in Apr i l  and Ma y  1992-- 
because test a ircraft were more often ava i l ab l e to f ly and 
were not be i ng mod i f i ed or undergo i ng manufactur i ng type 
act iv it ies. T h e  GAO a lso found that the a ircraft 
exper i enced fewer prob l ems and weather cond it i ons d id not 
shorten test m iss i ons as muc h  as had occurred in the past. 
(pp. 4-S/GAO Draft Report) 

WREBPONBE: Concur. 

0 PINDTN(I: QQ&av~  
. Th e  GAO reported that Sect i on 131 of the Act 

proh ib its the ob l i gat ion of funds for procurement of B-2 
a ircraft author ized for FY  1992, unt i l certa in des i gn 
character ist ics were f l ight tested and demonstrated w ith 
h i gh conf i dence. Based on d i scuss i ons w ith Air Force 
off ic ia ls the GAO conc l uded that, a l though s ome of the 
cert if icat ions have been comp l eted, the ear l i est the Air 
Force cou l d comp l ete the rema i n i ng tests and demonstrat i ons 
requ ired by the Act is ear ly 1993. (pp. 6-7/GAO Draft 
Report) 

Da l) : Concur. 

0 PTNDLNa:  l l .wW& of Wm l e t e d Teat i eq . T h e  GAO observed 
that the fu l l performance matr i x i nc l udes 25 requ i rements 
needed for the FY  1991 m i l estones in the areas of 
(1) m iss i on performance, (2) l ow observab l ea, (3) a ir 
veh ic l e performance, (4) integrated log ist ics support, (5) 
m iss i on p l ann i ng system, and (6) tra in ing system. The GAO 
found that man y  of the requ i rements i nc l uded in the Act have 
been comp l eted as of Ju l y 31, 1992, inc l ud i ng the fo l l ow ing: 

the FY  1991 fu l l performance matr i x m i l estones; 
ident if icat ion of no aerodynam ic or f l ight worth i ness 
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Now on pp. 6 and 7. 

prob l ems before October 1991; and 

the ab i l i ty to update the nav igat iona l system. 

The GAO rev i ewed reports and ana l yses for se l ected 1991 
m i l estones and found that fu l l performance matr i x 
requ i rements were, in fact, comp l eted. For examp l e, the GAO 
observed that nav igat i on accuracy wae successfu l l y 
demonstrated on a ir veh ic l e 3 in September 1991. T h e  GAO 
further observed that B-2 performance was with in pre-f l ight 
pred ict ions--thereby ind icat ing the B-2 can meet operat iona l 
requ i rements w ith h i gh conf i dence. T h e  GAO a l so observed 
that the radar power management tests found no d iscern ib l e 
d ifferences i n image qua l i ty between power managed and fu l l 
power radar maps. F ina l l y, the GAO observed that the f irst 
l i fet ime test for structura l integr ity was comp l eted in 
March 1991, without any ind icat ion of damage--w ith the 
second l i fet ime test schedu l ed to be comp l eted in September 
1992. 

T h e  GAO a lso rev i ewed the inter im May  1992 test report on 
updat i ng the nav igat i on subsystem with the coherent ma p  mod e  
of the radar. T h e  GAO found that, a l though s ome prob l ems 
were ident if ied dur ing the tests, the radar mod e  funct ions 
proper ly when execut i ng pos it i on updates to the nav igat i on 
subsystem. The GAO noted, however, that nav igat i on 
subsystem test ing wi l l  not be comp l eted unt i l FY  1994--and 
that, as of Apr i l  10, 1992, l ess than 50 percent of the 
test ing for the coherent ma p  mod e  was comp l ete. (PP. 7- lo/ 
GAO Draft Report) 

~RGBPONBI: Concur. 

0 -:z . 
T h e  GAO reported that the cert if icat ion requ i rements wi l l  be 
hand l ed in separate stages, and the Air Force is current ly 
accumu l at i ng documentat i on to support the f irst stage. T h e  
GAO observed that one of the last requ i rements to be 
sat isf ied is cert if icat ion of offens ive and defens i ve 
av i on i c8 to prov ide a h i gh degree of conf i dence in m iss i on 
accomp l i s hment. Th e  GAO quest i oned the Air Force ab i l i ty to 
demonstrate h i gh conf i dence in offens ive and defens i ve 
av i on i cs by m id-1993 because cr it ica l av i on i cs software is 
not schedu l ed for de l i very to the test program unt i l m i d  to 
late 1994. In part icu lar, the GAO found that, of the 19 
mode s  in the S-2 radar, software for on l y 5 mode s  was 
incorporated in test a ircraft as of Ju l y 1992, and the 
rema i n i ng 14 mode s  wi l l  not be i n c l uded unt i l September 
1993. T h e  GAO a l so observed that the defens i ve av i on i cs 
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Now on pp. 7-9. 

Now on pp. 9 and IO. 

wi l l  i nc l ude on l y a port ion of its p l anned capab i l i ty unt i l 
November 1994. (pp. l o- l l /GAO Draft Report) 

boD: Part ia l l y concur. Comp l et i on of app l i cab l e 
Syetem Matur ity Matr i x i tems for offens ive and defens i ve 
av i on i cs wi l l  support a cert if icat ion by m id-1993 of both 
system8 with a h i gh conf i dence in m iss i on accomp l i s hment. 
Laboratory and inf l ight tests of hardware and software for 
both systems de l i vered to date have met program requ i rements 
and expectat ions. S im i l ar performance is expected from 
future de l i ver ies of offens ive and defens i ve system hardware 
and software. De l i very of av i on i cs software is p l anned over 
the l ife of the f l ight test program to support System 
Matur ity Matr i x m i l estones. 

T h e  f ive radar mode s  that are current ly be i ng tested on the 
B-2 a ircraft are the f ive most cr it ica l for the a ircraft to 
be ab l e to perform its m iss i on. T h e  other 14 radar mode s  
are schedu l ed for de l i very and test ing in accordance w ith 
System Matur ity Matr i x m i l estones. Al l  wi l l  be tested and 
imp l emented pr ior to the Requ i red Assets Ava i l ab l e date. 
Air Combat Comman d  part ic i pated in the deve l opment of the 
av i on i cs spec if i cat ions and is we l l  aware of the matur ity 
schedu l e for hardware and software de l i ver ies. 

0 WINQ F: &f& l&# of F-&d Produat i on Aot iv i tv of the 
26th throuah 20th Omrat i o n a l  B-2 AiraFa l f . T h e  GAO 
reported that the Air Force has ob l i gated over $1 b i l l i on of 
FY  1992 and pr ior years procurement funds for cont inu i ng 
product ion act iv it ies on the 16th through 20th product ion 
a ircraft. T h e  GAO observed that the act iv ity, ca l l ed " l ong 
l ead,” i s occurr ing because (1) the Air Force has not 
negot iated a f irm contract for the a ircraft, and (2) the Act 
restr icts ob l i gat ion of FY  1992 funds for procurement of the 
16th a ircraft unt i l the Secretary of Defense subm its 
spec if i ed reports and cert if icat ions on the B-2 performance. 
T h e  GAO found that the requ ired reports and cert if icat ions 
are not p l anned unt i l m id-1993, w ith product ion a ircraft 
16 through 20 in var i ous stages of fabr icat ion. T h e  GAO 
observed that the ma j or sect i ons wh i ch mak e  up the a ircraft 
structure are schedu l ed to be de l i vered to the f ina l 
assemb l y  p lant in 1993. For examp l e, the GAO noted that the 
aft center sect i on of the 16th product ion a ircraft is 
schedu l ed for de l i very in February 1993, and must be jo i ned 
w ith the forward center sect ion--wh ich beg i ns the f ina l 
assemb l y  process. (pp. 11-12/GAO Draft Report) 

T)oD: Concur. T h e  GAO is correct that act iv ity, 
part icu lar ly at the ma j or subcontractor fac i l i t ies, is 

4 
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ongo i ng in the absence of a des in it ive contract. Sect ion 
131 of the FY 1992 and 1993 Nat iona l Defense Author izat ion 
Act prov ided $2.0 b i l l i on for nprocurement, inc lud ing 
advance procurement, for the B-2 bomber a ircraft program." 
It a l l ocated $1.0 b i l l i on of that amount for procurement of 
one new B-2 a ircraft and restr icted that expend iture, as 
po inted out by the GAO. The ba l ance of! the $2.0 b i l l i on is 
proper ly ava i l ab le for advance procurement. As noted, of 
the $1.0 b i l l i on expended on advance procurement of the 16th 
through 20th a ircraft, on ly $540 mi l l i on was from FY 1992 
funds. Use of advance procurement funds, in accordance with 
Congress i ona l  d irect ion, in no way runs counter to the Act 's 
requ i rement for spec if ied report8 and cert if icat ions. 

L l l +  +  

0 Bone. 

Page17 GAO/NSIAD-93-46 B-2Bomber 



Append i x II 

Ma jor Contr ibutors to T h is Report 

Nat iona l  Secur ity a nd Brad Hathaway, Assoc i ate Director 

Internat iona l Affa irs 
Div is ion, Wash i ngton, 
D.C. 

Cinc innat i Reg i ona l  
O ff ice 

Robert D. Murphy, Ass istant Director 
M ichae l  J. Hazard, Eva luator- i n-Charge 
Les i a Mandz i a, Eva luator 
M ichae l  J. Su l l i van, Adv i ser 
Marv i n E. Bonner, Adv i ser 
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