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Executive Sunmary

O Oeicber 28, 2011, the Acting USD (ATEL), Cithg CONCEMS About F-35 developmemsl issues amd the
degret of risk assocteted with adilitioml profduction commitments, chartered o sl DUSD {ATEL) team
tovomduct a Quick Look Review AOLR) of the Joint Strike Figter program. Thiis team was 1asked to
review and assess F-35 test duta and analyses o evaluate whether there T adequate confidence in the
bty of e besic design o justify addmional concurrent procurement, Specifically, fhey examired
mmmrﬂwmmmmmmm&ﬁpmgmnmm;pmwﬂ ﬁmﬁgmﬁmftﬁmdmmmhmemm&m
o Essess The Tisk associated with modification T aincrat beimg produced while the deip is 6l being
rested and cheanged, which s refemred o in This report 25 tuncuirency mizk.

The Departprent began the F-35 progam cor et the berefits frowm a new penertion of advaced
rﬂusi,gnmﬂﬁmﬂiﬂnmﬁmﬁswmwwwﬁdeammmMsymmdmimwﬁwWM‘Mmmmﬂm.
mwmwmcmkmwmnWMammmmmmmwmmwmm
M@’fﬂm]—'ﬁﬁmmmﬂmﬂﬂmmmmmﬂfwm@fﬂmﬂywmwmmm
wprydest. mmmmmﬁmmmmﬁwgmmmeﬂmﬂmmmmmm
mmm'-smmw;pic&lmfmﬂydeﬂﬁlmmwwmmwawﬂmmwpmwﬂs
mmmmmmmwwmhwmmmmmmmmm
[Production.

Tire Techrical Baselime Review (TRR) compiteted in Noveniber 2010 represented 2n inzportant skep in e
mﬁmh;gm}mﬁmmmwm%mmmmﬁmm. As s result of e TSR, the progmm
‘mmwmmmmwwmﬁn development effort. After 8 year-tong effort, fhere is mow an
Treprated Master Schedule (IMS) that refiects fhis restrociure, clerifying the exten of developmen aod
wrodaction cOMUITTENEY MOTe precisely tham wes widersioed in previons plarming. Addtonaily, gt
mﬂm@mﬂmimheﬂ;uﬂywmmmw ieaTs ‘with rowerk implications for concurrentiy
| procured aircraft. mmmimism@mﬁmwﬂrmmmwmm&%ww}dmmmn
Tmmmm}pmﬂmmmwmmnmm“fmmm

Jmﬂmwmwwﬁmﬁw-ﬁmmm,mﬁmmmmﬁmmmm
production were identified. FMhmmfm‘wmmwwmmhﬁmmemwmm
WMWWWMWmmmmmﬂmdwﬂmmmwmmmﬁm
Gystesn, Pael Demp Rulpeystem, hrteprated Power Package, Arresting Gear Byxiem (CV vaianf) wrd &
rc-”tagsﬁﬁmﬂissmWﬁwmmm‘ﬁmﬂmnwmﬁﬂmmajwmmmmmﬂym
putcomes of Gnther discovery: ;B,mmwﬂj&ﬂmﬂTmﬁmmﬁm Five mswes were Tound where
consequEnte G Tost 15 mm,mmmwmmm-mma.mmemmmh
Lightring Proteciian. The combined mmpect o thess jssaes resuits n a Tack of vonfidence in fhe destan
stability. mmnnmwmmmwmsmwmmm@mﬁumﬁmmmW
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drrorn comvegrences of the Fequired fiTnes, SUppONs serions reeumsideration of prowrement dnd
production plarmimg.

“he F-3% ig early i its flight test execution, The program es been finding, and expects 1o continue 1o
Fimd, dssmes ‘which will require consideration of potentialty sgrifican rewerk 1o concurrently jprovured
sivcraft. The most challenging portions of Theht et (bigh augle-oFattack Right, missien systems amd
wwmmuymmphwcymmhmeﬂmﬂmmmmmmemﬁmmﬁwm
produce additional Hiscovery of Tssues with potentiafly sigrdficant design fmpect. As ayesuit, e QLR
-mcmmmm#hemmﬂﬂtwﬂﬁidm%nﬁheﬂesigummﬁwmm:ﬂ:—%mhﬂmﬂmmmmﬂmpw
Wﬁmqmﬂbﬂ?anmﬂm@m&dmﬁ%mmmﬂmﬂﬂmmme
aircraft a5 new test discoverics awe mate. The (LR team recommens e funfher decisioms at-out F-35
mmﬁmmmammﬁwmmmmmmmmmdanWm
confidence in design matrity and of 2 well-controfled process fior executing mnd wiritmizing design
ronsidered ndependently with respect 10 CONCRITENCY.
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1.0 Istroduction

On October 29, 2011, the Commenders of the 115, AdrFarce Operations Test and Evediumtion Center
(AFGTEC), the 1S Nzvy Operational Text antl Evaluation Foree (QPTEVFOR]), and fhe United
Kingdom (1) Reye) it Force Air Warfare Center (AWE) released their Operations] Assevsmemt (OA)
OT-TIE repont of the F-35 program’s Progress soweari readiness for Tnithal Operatione] Test and Evatuaton
NOTEE). The operation] tst coramunity expressed Cocern tUmt, Wit BOTACE officiily sulnsduled fo
Z015; the program s ot mking, SEhcient progress toward mewting operationz] effectiveness criteria
for the helmet mommted Srepley., mh visn capatality, aireraft bandBng charactetietios, snd ceni
lassifed issoes. They also expressed comvern fhit the system Wis noton travk %o meet certain suitability
TeypairemETs, inchading Germal mapegement, Hve performance of the Awonomuns Logistics Infemaution
System {AL1S), and aircraft mater repair tiTmes.

Although the moost recent draft of fhe program’s integyaed Master Schedule (IMS) places IOTEE in lare
216, e megitmde of the issoes joemtied by the aperationa] test commumity and their potential
impicedons Tor wmedi dostgn, e, ol prroduction warramted = derniled exwmmetion of e aedeying
performance isgues. 'OT-ME represept=d the Fiest OA fhat Dactwded sippifivan: Developmental Fifght Test
Bt and thus presented s eveeliont oppotmity to assess the concurvensy risk of the F-35 design and
tect program. At the Acting USDHATELY s reguest, APQPTEC husted a dlassified VTC with DOTRE,
SAFIAQ. ASN(RDA), and the IPEOQ on October 26, 2011, Yo 2xpand apon fhe Frdings fieted in their
vepott and provide direct feedbeck on fheir mperational cenooms.

i October 28, 2011, the Acting USD (ATEL), citing cotcems abom F-35 developmente] fssues and the
depree oF sk assocted mith additiond production commitments, chapered a small OUFSEH (ATEL) team
1o voméet = Qrick Look Review QLR of the Joimt Stifke Faghter program. Thits team was tasked to
teview and evaluate F-35 mﬂmmmmmemmwmmmmmﬁmmm
stalblity of fhe basic design to justify additions) concument procuTerHE. Specifically, fhey examined
currently known isvoes fo The F-35 program amd the potental For significant future desin droges. This
docoment s a repert mfthe tean’s findings and revommnendations.

The OFD team consisted of:
2. Dol Aern, Deprty Assistant Secretary of Defense (Strtegic and Tactical Sysweurs)
M. Edhward Greer, Deputy Assistant Secretary of Defonse {Developmental Test and Evaluation)
My Tames Woalsey, Deputy Direttor, Performapee Amsessments {PARCA)
Mir. Temves MauSiavic, Senior Techmicad Advisor, PLATSD (ATRIL)

Tn condueting Thedr review these primeipals were supported by techrival experts from fheir staffs and
mmmwmnmmmm“mmmmmﬁmwmmﬂmm

mmmmmmwmmwmmwmmm ittty the team reviewed the
October 20, 2011, F-35 OA OT-IE report; the Outober 28, 2011, report 1o Congress om e F-35 System
Marzzerwent Plan; and fhe October 2011 F-35 wongressionsl metrics veport. The tean fhren conducted 2
Tau=EnOnE e Ramsugh Jdirse dizeunmiore with and briefge From rempaomnsible Flight tret phkets and ey
developmernal engimeering and test =taff

3

EUOAIG — TENS GEINILY



FOUQHUS ONLY

The review nclzded:

»  Videnconferences with resporsThle teehricat authirities a Neaval Afr Systemns Command atd
SAF Aeropmtical Systems Comter.,

»  Dhiscussions with F-35 Joint Progeam Office personmel.

»  Site wisite tto Pattreent River Naval Air Warfare Certer, Adrera®t Division (INAWC-AD), For
Wive visit 10 Lockheed Meartin (LM}, Ft Worth, Texes, for discussions with enginesring personnel.
Teleconference with Commander, DXUMA, Fort Weorth.
Videovonference with Hight et persomme] at Bdwards Alr Porce Base.

The tean vollecked and reviewed awide range of data, mchoding rivore than 115 documents, briefings, amd
repotts. Figures and tables showing applicable deta which suppont Grese Giodings can e found i the

1.1 Operational Asvessment OT-HE Report Topics

The operatiomad test tem conducied an opcretienn) assessment from Jane 1, 20010, o Jere 1, 2001, to

sro-Surface Attack: The QA OT-IE report cited mrsatisfartory progress towsands meefing perfeonnunce
BT For The air-to-swriace (ANS) stk missiun apability xed surviveibiiity. The chif cowcem
mimﬂMWWWWMMaHWWNﬁWWﬁWWW,MWMMﬂ,adkmf
s i the e mossted dspley LFIVED), a5 el ars cextoin classified survivabifity issues. The
report dlse expressed sigrificant conotms with sircraft performence Characteristics, partictlarly Aramsomdc
B et it &5 wedl 4 TAMSTVEEIRE Perivmmrance. Fimally. the report noted] that recent design
EWWWWTWWWMMMWtWMIWWMWM
Yikehy o stress that capibility. The QLR confirmed fhat, althengh progress hed been made against these
jssues, each remeins & source «f concemn for conourreny Hk. '

i

Tlose AT Buppor fCASE A&M@hﬁemmﬂ&m‘hﬁmmﬁhﬁmﬂﬂwmmm
mpmsscﬂmcmmﬁmmemmmmﬁmmﬁmpnﬁﬂi&esm%eﬁﬂﬁ,mwﬁmassome
faws in HMD symbolopy. The QLR considersd 2 wide tange of legecy {ron-ORL) requircments and
none were identified as svnrves of copcurrency k.

A WanTare: %:@pmmﬂmtmmmdnmwwmmﬂmﬁﬂmhﬂmﬂmfmmw
perfonnance, and air-4e-air weapems euployment. Whille the QLR & mot consider weapoms empiloyment
Tegquirernents for the UK"s Advanced Short-Range Ajr-te-Afr Misse (ASRAAM), the team did find
wmummmywﬁlwfmbﬁﬂn@chﬂmmmm«ﬁwhfmﬂmwmmmmm,mmm
wtructural Joading
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Eies Attack (EAY. The OA report cited specific concerns related to B4, performance for
WmmdﬂﬁmwmwmdmmmMmﬂamﬁdMﬂm omil sarvivatality issues. The

LR temm evalunted the classified comerns and determimed that while program plans were in place to
address thote risks. the aforemeotioned comoermns wifh e MDD and sreradt materveratitiny <5l held.

Comi ] ; j : omigEssapee: ‘The wperations] festers reztepated convermns
ntmm mma‘tt mmwwmm‘ﬁw mﬂ surmhﬂhy - -weIl &% cenzain nog-CRID dea wamster requirements
ut fthre QLR team did not idemify addition] conterrency fisks m these wees.

Degloyab: Fixsi ; [Fieet Support: The repon corclnded with =n assessment of

F-B."asysm:mgmmsmﬁmm;ww,mﬁmmqmwmmmmmﬂwmmﬂuﬂ
wmmgmwmﬁ;mmmpﬂmmadmmomﬂ,mﬂmppmﬁ@ﬁwm Chief among their
vomcerms weye The reatfiness of the ALTS and its mrltiphcity of confizgurations; the thenua) management
sysem: the ineprmed power packen (IPF), e vversll lugistics Tootprint aid systems imervperabiliny;
progress on the HMDY; and low cheervebie {109 rraintenance. Wihile ft did ot exphicitly rejew the F-35
fogistics footprint, fhe QLR found somrees of concamretcy ivk in severs] of fhese aress.

From propram inception fe F-35 represemed & tectmica) and meanagerisl cinllenge. In addition to fhe
complexity assovaied with developing amd manwhicimding 2 ew fifth cetreration tactical afreraft, fhe
program st dlvo prothice fhree separate variamts for three differem operations) regimes, one of which
being a verticel Lift vesRot

The Department chose a concument acqisition strategy in order to bifance the cost aod schedule fisks of
@evelopment and productivn s fad sevora facwons supportiog, bs chvioe.  Fist, gonmmrremey is presemt
10 zome depree mt vinuelly all Dol programs, thoegh wot to the extent fhat 3t 1 onthe F-35. Appendix
Figure 1, pags A-1, fhovws a grephical depietion of the F-25 developments fest progrevsion emd
procirement it comparison to ofher legary fighter progmms. Second, and most important, a sew
eneraion of mtegraved design, sindation, and test compuatations] teols was introdueed in e 19808 amd
199Gs which held fhre promise (with some evidence) of defiverang Tar more mature designs to testmyg Shan
tradivonal metheds. Frrally, the Oepartment had frvested the time and fonding required for extensive
pre-S0D rrek reduction efforts. The Department bty fwnded free contracior teams to work on what
Gecame fhe F-35 and, sfier a down-select to two, irdd 2 flying prototype conipetition etween the bidders.
mpertanily, Besc prototypes were of buth comvemtiona] and verties] Tift models, Token is total, the
Departmem had 4 reasongble busts to be gptmistic that the F-35 might represent a oew generation of
Aevetopment efforte. wad fhe concurrency boilt inte its plans was & reflection of confidence fat the
problems emcovened n test, mnd $he assocmted cost to mitigate Yhem, would be fewer and more modest

Cronourrency risk s the Tisk assocised with modification to sirorak being prodaved while the design is
ST heing tested aud changed. This concumoncy wis mahmeined i the program pln despile a series of
E-35 developmens] issues over the pit decade involving weight, prodecibifity, and vertical nft issues,
“Tire B0 progearh et ProterenmestTt 5n Fey before fyime the first derehopmermal wirers CRF-1) 50
Fs. Production aircraft were piaced on contract thromgh 7Y 10 For a total of 58 11.5. F<35s in Lot 1-4.

5
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“ﬁwmﬂimﬁgumznmemz,mﬂwﬁﬁl depiction of the F-35 developments] test progression andl
provareten as surently plarmed infhe 2042 President’s Budget (MB12).

The Tedhricsl Basefine Review (TOR) completed jn Movernber 20 represented am importnt step m the
comtiming evaluetion of the program’s premise of design maatmity. As aresut offie TER, tie program
exwended fhe plarned daration e overall development effort. The mew program P alve e

Sioe The TBR, five Departrent bas geined addivonal ingigit imo the program. After a yearlong eiforl,
there 35 mow gn ntegraved Master Schedule (IMS) st reflects this restructure, st the ftwo years wided o
e ST pogram clarify the mxtent of developmental copcurTmy e procively fhem e wiTlke
with rework mplications for concurrertly procured sicraft.  This information s mtn oonststent with the
premise that fhe F-35 wonld represcrt 2 fundamental bredk from prevedent, and motivates anew
asecement of conenerency Tisk.

@mwmmmmapmMﬂwmmwﬂqmmeWWMWMW

£ months 1o 2 Years 10 incorporite g e production i after discovery. i auhdition to thie Thine A cost
shcreases with the severity of the design vhange necdod to comrect toshmrcol issues Adentibied in
dievelopmemal test,

There are severl Sactors that fepet concmrency associated with design change, inchading the gquarity of
ﬁhmmmwmﬁm@mmmﬁmmmhmmmmgmm'ﬁmmmmmﬂmgmmﬂmﬁmm

Quanttty gf Change in Process: As shown in Appendix Figare 3, page A-3, e ity of mejor Clhemge:
Requests (CRs) Srom Jang 2010 te Novepber 2011 s aconcermn.  Cumently, fhere are 725 change

mMWmﬁhmMﬂmpmaﬂﬂwWﬁM%ﬁﬁﬂmymmmmm
Wmm%bhmmmmmmwmmﬁmmmﬂmwm
at fhe enpimeering dckeff mege. 577 asre SiFll mot vet availebie to fmplement. These figures are indicative

o the large volumme of change traffic on s program and low desgn mataity.

Span Time for Processing CRs {(122.CRs): As shovwn in Appendix Figure 4, page A-4, the median tae
From Fssue Hemifcation #o implemertaion of dirange into prodhaction watges is 18 <24 months. This
e fhat for eech change, @y siroraft that is n production wp o 1824 moemths after the isswe is found
sfs ] e @ cooTrreNGy COSRD conrect it

Rorionale for Chamges: Forthe 143 CRs in process {Septemter 201§, see Appendix Figure 5, pape A5
7B {54%) were attiardble o specification wompiance, inchding foiled parts, wte 14 (10%6) for
affordability; 12 (3%) for producitility; o the rememmg 28% spread relatively evenly across reliability
et TRy MemproaeTeit, Wwetght redoction, G, These Fipares mdicate that there is not a siyie

. common soumee of chemge e, '
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TR Cost: Sirce cumrent (CR. Frcorporztion timehoes wil] be pregter them fhe LRIP 4 produeciion spam, a5
shown i Appendix Figure 6, page A6, fhere #5 an increased Rielhood that 2 subset of cumrsm CRs That
wetll mist e arvaitelsle for incorpotation within fhe canrent planned LRIP lot, The QLR team astistes
That imeany more Msoovertes romuin duc te i fomrstanity o7 devotupmmotd b The centim disvovry
o new fewes vequiryag rewerk and the lep tme in ncorperatng previous CR waffic Jeads to a High risk
et vy e reiteoft costs 10 concurrenthy proctred stroreft will contimee to e sedlized perovs fhe
entire LRIP production fow.

30 Key Technic Finlings

Rammd ryn e Fet of sopics Teviewed, foond in Appendix Toble 1. page A-G, the team idemifed rechnical

resues that indicate o Lk of adequute stebility in the basic design which reduces confidence in addifional
ooncurrent F-35 procurerment. The techmice] team separated these tssmes o four categories:

1. Avreas where a fondamerntel desipn risk bas been identified with redlized convequences sufficient

1. Aress where mzjor comseywente jvsues have been idenified, bt oot camse, conrettie action o
fin elfenaivity mme still in development.

TH.  Aress where potenfislty maur conveguence s fkely pending vacomes of fmther test discovery,

V. Aress where comsequence or cost s moderate, bt $he smariber of moderate issees poves a

3.1 Findings Suymmary:
The Following highlights the key Tmdings:
1. The wwn Wemilted ne Tomdaorental design rishs soffcicnt to predinde forther produoction.

TL. There aire 5 arews where major conseguesrce ivtues Tave Teen fentified, but root camse,
corrective setion or fix effectvity e stil in development.

‘ ; Ystem mmmmmmmmymmpm
ﬁemmmw@mm mmﬂvwﬂmmﬁWmmmwﬂkSMWmmmamﬁﬁaﬂm
gt weference: divplay fiser, might vision ecwity, e Electro-Optical Distwituted Aperture Sysvem ([EO
DAS) Femage display laEnTy.

Faell Do Suibsvpierms: There is & poteatial risk of fire, paticolarly on the F-358 STOVL due to the
wetting of external surfaces,

s “Thhe Dntegrated BPower Peadkege (TPP) s o leey relizlifity and meintainability

varenty Thers are Significant 1ssaes in the carrem F-300 degign with

respmm Mwmmmwuwmnemm The program s revismg fhe ook poit amd hold-
G darmper A=dlg, hovwe v, i fhic change 1= et mameeandia] Kl 5o afeik For 2mppaFenmt airfrome
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e Hee classified amex.

mmmameMymﬁmmmnmmisﬁ[iluﬂmpenﬂhxgmnmmmm
topt discovery.,

ronched the areas of highest pradicted tuaffer loads (shove 20 degrees anghe of ateck), High hrufffer heads
m;pm&mhggtm-ﬂmmpwmdmfﬁmﬂmds particatatly on the vertical wil serfaces, as well as poor
ride quality and assoctted ~woikioad distractions. itcan alse doterfere with nee of the hebmet mounted
Fesphary swstem (HMIEIS).

Fanipoe Life: Fatipgue testing fs less tham 20% complete on CTUL and SROVI. OV fatigue test i5 Dot
scheduled to start 2ol March 2012. mmwmhﬁmﬁwiww&mgam%awmmﬁ
F famare Failares that ate not vet jlentifed. Life-Jimited parts have elready heen dscovered fhat e
fradied o fhe LRIP -4 aircreft configarions,

st Execmionm The F-35 PrUETET. 75 ity i et temt eemwstion with Bmited envelope exploved. limited
Tissian systems testing, limited angle of attack, und no Weapoms melense commgpleted.

TV, There are 5 aress where consequence or Tost is moderate, bat #he pumter of muderate iszoes
ipoyes & cwmwiative CoRTHTTENCY ik

Software: @mmmdwﬂwmumm@mm&mmﬂEMWﬂmmm&ewmmmmm

Weight Managetent: Weight manging sy cxiremely fight and even smaf] weight growth willl megatively

fFect &bl to snoet KiPPa fior CTON, & STOVL Combat Radius and STOVL Vertical Lift Bring-Back.

Weight tangims tawst be menaged carefully fhrough fhe renveinder of dirvmft fife fpost oY,

Thermzl Concenns: Fimes apphied for previcus iherme] Bscvrvery Trerve mot eon Folly tested. Fall extet
of discovery will mot e Keow aiil climatio tests are complered in Y14,

Hoopemic lLogxtes lale pation Systerp (ALLSY mmmm#mﬂmm&m
mmwmmmwmmmmwmwmmmmmmmﬂe

Mmmmﬁummmmmﬁmmﬁmmmﬁmmnmmmmm@mm
correct, and manage Software.

ghtnity Protection: mF&Smmﬂmyﬁmmﬁmﬁg}vaﬁmwmmmﬁmmwmmm@s
10 cerfification corrgared 10 2 move Coventionsl pESSTVE SYFIEH. A 25 wn Hghenimg resaration end dive
mmmmwmﬂmmwmmmmmmmmmmm
Tl cerfication expected in the 2018-Z01% Yime e,

3.2 Key Technica] Findings Detuils
.‘ M@mﬁmﬂmmﬁhsMe&mﬂsﬂmﬁﬁmﬁﬁaﬂmhmwlmmmﬂhﬂaawwmwmﬁw
Tzt Wy e duaingm, kA mwmmamﬂmmmﬁmmmmﬂw&mﬁfmm

B
FONA - TF5 ONLY



FOUOHUS GNLY

Appm&txﬁgm‘?ﬂwﬁrﬁﬁmwmﬁaﬁmmﬁwmmgﬂmw}e&mmﬂmmwmﬂmﬁﬂiﬁn
itigation of vk associated with Thew: fvsues.

1 "The team ilentified no fondamental desigo risks sufficient to preciude tarther production.

N1 Areas -memiummmumﬁxmmmmwﬂﬂmﬁﬁ:ﬂ,mmmgmwﬁwmw
Fix effeefivity ore mtill in Gevelopmvent

Ficlnet Mounted Display System: The Generation Tl {Gen-1T) Helmet Moumted Display System (HVIDS)
‘msmﬁmmts"inIﬁknwmmwhhhmwmﬁydmmﬁmmmwmmmﬁksmﬁﬁmHMM1MMammﬁed
Evmtem AED DAS) fmage depiny latency. Tihe Gen-T1 FIVILYS s cumently mted =5 @ progoam-evel Figh

Adroralt baffer inguces HMD display fitter, making symbalegy wmreadnble mder hove
comftions. This ¥ tacticatly sipmificam, especitly for viswel-umge air-o-ar weapans emplayment (gun
wacking, Migh off borcsight [ROBS] mislie coeing) and surface-to-ir / air-10-gr threat weactions.
Tm‘bﬂmmywﬁmmﬁmmﬂmdmﬁmmﬂmmmwﬂm A Mier
Frmetis] Miemsorement Uit is being considered iin an anempt o cance] ot fitter effeuts, bt this rerneins i
e tested.

1 curremt S5 syatoun jrvides poor night vison acdity with fhe exting Gen-1 mght ¥ision
camers. Aty oF filve carrrent, pigiht vision camers (approximetely 20770 ander best-vase fidl mmoon
ﬂmdmjhmm“mnpdhkmfim@mvﬁﬂﬂ:ﬂmmWMWWG})(WMMW
2253, Mmmmwmmmmmmyﬁmmmwmmmmmﬁmm A
Wﬂmwmmﬁhe‘m@ﬁﬁﬁmm&mhmmﬂyﬂm However, it 5 not expected 10
mwuuwmmg*mdﬁmmmzvmwmmmdmm

FIMIDIS ftency s ssccssive amd detracts from mmiwsion copabitity. Comrently, DAS video Hmegery
Jatency s approximnerely m@mwmwcmmmmigmmmmmmmem
:ﬁpeu}ﬁmﬁmmﬂmﬂMmMmmmdﬂmﬂm%mmmpmﬁwm A Sulll-rorotion simiator stody
mmnmﬁmmmmmmmmnmmmmﬁmm@mﬁmﬁmmmmmm
stis sy Wil Inelp o $nform  sechnioel solution. Tt shyouiid siso be nored fhet fhe smlior s very
ﬂﬂmﬁﬁnﬂhﬁuﬂbﬂﬁtym&m]ﬁmmﬂmeﬁeﬂsmmmmmw&mmm - Il
wmmmmmmmm@fwmmmmmm&mmmmm@mcmm
action is gt tesied.

vmmﬂmmmmmmmmmmmmmmmmgmmmm
m}ﬁmﬂwﬁmmﬂyﬁﬁwmﬂmwmﬁﬁmmeVWIM'ﬂmam AR
additional sdbcomtract was awaried in September 201} For the sitermeate EMD development, This helrpet
Foroes isgnes of buffet and lateney fior asic symboloy, With no DAS Vides capability ftamdd ‘ez et CXRD-
comphent). PDR is cunrently scheduled for early 2012

An ORD-womliam Gen-1l helbyet remais heh techmical gk, 1t will Tequire hanges o the

wﬂﬂmmﬂmm,mmmmmwgmﬂpmthSmmmmﬁmﬂmmmm
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Conclusion: Mdjor Contarrency Risk — The HMD system s integral 1o pilat safety, situational
avreresy, wl nurstioul affectivernesy and fivces foardware S urchiivotare chamges o meet fodl

el Dump Subsystem: The curnent fuel dump deston hes shown s b mrefective in domping fiel clear
of the aircrl surfaces, resulting inpooling and wetting atrcraft smifaces with the potential ridk of fire due
ito ingestion iite fhe Imcemted Pewer Package (TPT) cxbmst. ol duwop tost resudts on OF-1 ard DF-4
were mon-compant with aireorthiness cenifeation oriteria apd JCS reguirements foe to the afroraft
puses a fire rixk, more critical to STCVL given e langer mumber of ot serfaces and exdaust flow, a3
Fuel vm deck coukd be fonited duang arrcrad taxd after koding, Tios 2lzo presemts a mantenance burden
o Trspretaons, e removat, and LG restatation fellowing - dumrp evest.

Diee to fhese tssues, Be Aldr Foree and Navy consider ihe prevent fuel dumping capability
ungccaptatie. Two STOVL fucl dunp design modifications wers atttmpted uesuccesstulty, Tesulting m
am aircraf overating Hmittion (AOL) preventing foel dumping except in 20 emergency situation o in
pursyit of specific Flight test poimts. Gperationally, this could lead 1o the need fur staves jettesom a3 an
altermative 1 adjus: landing weight. The Alr Force has probilited fuel Sump on CTOLL.

Furher development of 2 long-teen soltion 7s required; homever, fhe path Forwed is arknown at
Wi e Repositionioge of fhe foel dom valve wenld present a sterificant conenmency issoe. Amy
additiong] wructre, uwrh a5 2 dump mest, wrdd potertislly fmpect LO properies for 2 variame.

Conciusion: Majior Concayrency Risk—~ T iy n signiftcart cwrremt sfety famrd wmd reguires an
mitrcrft hardware chonge.

{ Power Packaee: The Iteprated Power Packape (TPP) ts a reliability wod smamtamebility
AODCEnL mdwmmeme¢WWMMW
comeo] sysiem imo 2 Fingle onil. Lows of the TPP results in the toss of primery sionics capalility, Toas of
mmmmwmwﬂvmﬂﬂmmfpmmwmﬁymdwamWW Destgned
a5 2 Wigh-reliability, 2.200-Sight-hony stibeystem, there heve been 11 remorval wmd replacement instances
=t Air Force Flight Test Cemer,, Edwards AFB, v ot Fort Works, and foor st NAWC-AD, Patweent
Riverto date. () these remuvals, B ocearred In 2 12-week period, which lowered airordi dlectric power
mystern reliability to dees than 13 Mean Fiight Hours Between Maitteramve Evenns (es of Juty 201 7).

A Fecent catastrophic fuilare was due to n valve-ventrol pin fabere, during which Fherated patts
e 1ot comtsined and pupctored an afjecent fuel tank, This resulted in (e grousding of 2l sircraft for
o ek went @ charyee $o vallve conted] was implemented. The approach o resolving fhe issoe of
nmeortaited parts s e fo e detetmimed.

‘Litre PP s Jdls0 A st exeewion paciig rivk because fhe TPP romorve-nod-repiace wffort (requiing
Wmmmdmﬁmzﬂmmmgﬂﬁmm%mzmﬂMWmmmMmmmﬂwﬂ
mEmpeweT-Arcreve fhen fhat For engine removal. Thhe: lorew Semomstoated wefialilty coupled with kgh
TRERETRCE Yimes were key Favtors in the Dperational Assessment fndig of High risk o meeting

ittty vequiTerents. Qther than lomg temn software chenges plamred i the fore, fhere 1 no defeed
weary dhepd mmd fras the TPP remais 4 mgor comcumenty gk, -

w o
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Conclusion: TPP is u Major Gencwrrency Risk — EPP reliabillty and maintainability requires
stgrelfTcomd maturing

C¥ variant)y: There are significant issaes with respect to hoew the CV veriant's
AH“.':- mmwemm w}iﬂh a‘.lmaaﬁt ey remed WIK-T amrestimg gear- Foll-in anrestmen sl o0 HAWC-
AD, Lakehurst, resulted fn ne successtul ME-7 engagements (0 successes in 3 attesprs). Root cawse
arvibytis tdentified three key NS desipn fssnes: (1) the aireraf geometry hes areltively short digtunce
hetsvoen The aircrafts rein lawdng pear fires and tailhook, powt (when lowered), (2) taiirook pomt design
was overemphasized for weibile shredding featores versws ability to scoop low pesitioned cabley, amd (5
ety hold-down daper performanee Ts neffective to suppert damping of sl bowmoes relative o
Tumway | deck sarface profiles.

As show in Appendix Figure 8, page A-9, the F-35C's wrain lanting pear to isilhook point
distoree is 71 feet  Avcordingly, when the sircrafl's nrain Tandirg e wolls oeer the arresting cabile, the
WMWMMMWMWEMMMmemmﬂWK Crmprarmy s geoneiies
wiith attrer, comemtly opertirg carier based aireraft which ramnge from 302 feet {C-2) to 18.6 feea (T-43),
fthe F-39C 5 an outfier. The coment F-35C teifhodk point design (Appendix Figure 9, page A-19) was
tased on the FIA-VFEAF design whith has a bl fece fo better provide ceble shredding protection versus
BCOOEInE. | However, the F/A-1REF: geometry places the dstanve of its main landing pear 1o @iihovk
poion 2t 182 Feet: amrach Jomger distance them the F-35C. Simoe there is move dhstanes in the geometny,
the trampled woble has crough fime to respend and Hex back tovward i origel setting positon by the
titne fhe teilhook poist tercepts for amestment. The hold-dewn damper contdtaes o overall sircradt
arresting gear poor perfnmance by afowing e tihook to bounce excessively.

T adidress these fssoes, the program is desygning modificatioms o The millook point znd heid
duwm ARMper componemE. Tihe propuwed bk pui sedesiga m Appeedix Figore 19, page A1, trwth
reduces the thum face peometry with ammore pomicd from end and owers its apes poiot by 8.5 prches
{GRP%) meech that it ix oy ety five arretne gear ceble cenerlime to betier enabie scoopime performance.
The propused hold dovwn damper Tedesign wWill comsist of modifications to the ANS actwtor damper such
shat 2 lesser pumiber of oritices will temper wilhook bounce dymmics (Appendix Figure 11, page A-12).
The AMS redesipned components will mrderge Monte Cardo probeiility of engrgement azalysis &5 2 lead-
i effort For design review which fs scheduied in Devember 201 1. Following successfil design review,
mpmmmmcmmmmmmwmmmmMmmwmmwawe
A, Lfiebrorst in April 2012.

With vartective acton il in development, the AHS is considersd am area of mgjor Consequence.
lfmmwmmmwmmwwmmmﬂemm-me . then
shemificant redesipn smpacts will eosve. Accordingly, the program i comdocting » Formral wade sy e

| mmsess uptions beyond AMS redesign. Omre wption includes adjastments of ARTS airfiame location.

Howmerer, sinoe arrestment toads are Fioniticent mmd e wicraft has oo constraints with reEpeet e
engine focation and sarvivability considerations, oty readjustment of AFTS Teeation will bave major,
irest primary and scoondany strecture impacts.

Timer roling enzagemens T Al 20172 vepresents only fhe initial staees leading toto foll canter
sutsbitity demonstrations of dhe F-35C, compiete Jnowidg: ef o tmly owtpatible AHE rederigred
DTS, perform mﬂmwmmaﬂm&mﬂ‘mnﬂwmmhmmmmmmﬂmmwﬂﬂmm
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meaifized vaitil well into the program's developorental test timeTime. Tiis issue represents a oy
comeuryenty Fisk which would have a sipsificant retrofit fmpect to LRIP amcraft siready defivered a lurpe
re-adjustent to the cumrent F-35C protution provess bufld-up flow and, in ey aspects, mvafidate
previpusly obtained developments] test amd evalmtion deta.

Comclieston: Major Conomtrency Risk — Siprificant redesipn risk avel opticns ere grknown af i
i,

Conclasion: Sec classified annex.

HI.  Arces where petentally mujor conseguence in haly pending outeornas: of Farther tost

Bulliet: F-35 Dlight sest aireroft ave secing highr then pro@oted buffes Joods during Feht tes, md Sight
test s mut vet been conducted in the regimes where the lighest bufFer lowls are predicied (gbove 20
degrees angle of attack). One effect of buffet can be hivh wrframe loads, pratonlary on vertica) bl
surfaces. Buffet loads on vertical tas heve appezred on ol twintailed tactical gircref, and have ofien
ean Iarger than predicied, parfoularly for dhe FIA-13A/8 and the F-22 programs. The someqpences of
e high lveds can inclode stuctersl retrofits and increased irspections of in-sorvive aircraft. Tihis dsk
willl vt e retired nomtil high angle of atteck loats fights are complietod wmd S resilts ane fed o
Firframe stroctural anslyees. These feins canmet be performet wmtil siremb e bom verified 2 statd
for these Theht repimes, so the foll extent of buffet isses mwy ot e apparemt o] CY 2014,

Buffet wise aifects the ride quality of the groraft, and the abiliity of thie piiot to memags workioad,
perform Fimre tracking eperaiioes, such as required for HOBS missik tangeting and gum-vadking tasks, and
Tveen Aescrihed s stilar to that coen in previcos recticsl stroraft, fhe buffi does oo ™ an Tportant
and Targe pavt of the figlt emvclope. Agppendix Figure 12, pape A-12, shorws an exarapie of buffet fight
test data ot 10000 £ MEL.

Uvmﬁlaﬁwmfﬁ&gmmﬁmﬁﬁmﬂmmmzmhamﬁmmﬂﬂﬁshm Corremily fhis
testing is sebweduled to begin fall of 2002, There js significant sk that buffet spectrom will not match
iptts for durability testing, affecting confidence in resths. In addition, w5 dusoriled previvesty i i
report, buffit dewacts from FIVIDS ity

Cenclasion: Major Concarrency Risk — Petential stractiurol tmpncts anid retrofit ©osts oy jighr et
expinres areas uf greatest predicied foads - mpacts tactica] emplayment die to gffect un cockpit
enironment and wiility of feteet mperied dispiay System.

Fatigae Life: Fatigne tests are 2 primary clement used to certify wirfmme stuctures for thew regired
service ke, and in fhe process of deing o, experience test fxlures thet identify individus] airframe
whmpoments That Fall short of this requiremert e consegmense 7s et aireraft dhat heve been delfvered,
ot e deTivered betore clmmses oam b imsosporanet fn oo, sl pot mec neuieios far
dirframe fife. The eptions ey incuds sconpiing e shoter Hves of affected airoral, inspocting moremit
mre Gifken O reTTSing the sivatalt Wit strecter mrotEficatios. Mudifcatiers «an e expensive for
individunl aircralt, v divicasty beoome commlatively more expenstye a3 the smiver of affcted st
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inoreases. Appendm Freas 13, page A-14, shows examphes of e Fnbted stroctural parts amd their
rebative diffronlty to access sod roodify,

The F«35 is early in its fatigue test program. The F-35 aitframe is reguived 40 reach = wervice Gife
o7 3,000 flight hours. Full demensiration of this life requires 16,000 equivalent Sight honrs (EFH) of
fatigoe testimy. To dete, the F-354, vatiau has been tested to 3 000 EFIL, the F-358 hes been tested 1o
1500 EFR, end F-35C posting has not yet begun,

The F-35 test progratn has expetienced two mper fatigee test Fifores, The F-358 test
enperienced a major feiture of fhe FR456 bolkbemd =t 1,500 hours, is being modified with n retrofit design
and iz sohediled to re-star testing in Tt qurter CY2002. Analysis WentiBied an area on fhe F-354
Wimg iForeard Koot Kb et bad an insufficien: Saigwe fife, and subsequen inspaction of the fe artcle
fdernified a crack ot the predicted location In additen, amatysis has idenified components with Jess than
required e, dlthough fafures ot fhese Jocations bave mot et bean experienced in fatipue testing: 24
ety on the F«35A, 19 partson the F-258 and 15 pts on fhe F-35C.

viewed agatmst the background of ether tactica] e progrmms. They appear to be individual
EnEiReETing alres af the fimd woutirely discoversd in Roiees fatiug. The ulkesd Sditere did reflec
inedoguate anslysis o 2m eopostant adrfiaee detel, bt significant re-analysls of shrifler detals bas been
performed 1o remedy thir sheroming.

The shajor risk in fire wea of faligue Hife comes not from fhe from fhe results seen in the timited
Testing %0 dene, it from faitures thet will oo denng te g magorty of faigre testing the remdies 1o
be performed. The program’s paamenic sedyss based on historicd data indicates = total expected vidwe
of 22 major and 43 moderate falures to b found befors completion of fatigue testme,  Appendis
Figmre 14, page A-175, shows the schedule For durability, aka ftigee, testing.

By the e of scheduled compietion of faltgue testing, the owwent F-35 propram plen (PB12Z) will
heve prodoced over 360 wircraft. These ehoraft willl ncer retrofit costs 1o content ammy ancmeilies,
wpermtiongl restrictions, teduccd scrvive life sndfor invresed Tepetion barden.

Conclasion: memmrmmym - fture fitigre test failwres will incur retrofil oosts ip correct
any womalies, operational restrictions, rednoed servive Tife undfor inoreased inspeciion burden.

Test Execaiion: The groerem Is ey in test execution with moaghly 19% of e neerty 60,000 planmed
A«IB). Full government approval of test point <losure is o significantly lesser percentoge. Less than 5%
' of the tote] 10,260 mission mystemns test pois planned heve been flown., There T MigERat opportaity
For discovery. (OF particular imerest, fhere hay been very Timited testing on dhe CV verwst o dae (2,000
< ot o 10300 temn pedms). and nowe o the ver s iwve done iy spricant high amshe ol itk tevtng
or weapous clearance weork. Lowds, flutter, and buffet testap to 0% allowabile design loads confimues
throegth the 2014 timefrrre, with 100% jnads textimg vot compiete il fhe 200 52006 timefome
Testing above 40000 fieet is not scheduied uatil the 20152016 fimefiame, As previously discessed, fafl-
weale prowmd demability testing I3 dlwe e wery sarly stages with CTOL firbest shead. baving
completed 3. GO0 of 16,000 test huves, While TV tedts will not begin umtl ey 2012

13
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While test exection at The two primary test sites is meetmg plammed fy rates, test progress i
mainly due 1o Sseovery and needed desipn changes o well as airoraft avaflability due to shortfalls in
reliability and spare parks. For example, CTOL matwrty Shele tests and ofer acfivithes to resoive issues
have delayed mission sysiems tewts.  STOVL Jift fan door actoator filwes delayed vertica] landimg
wwelope exparsion snd tnitial seanrals. As mentioned elsewhere in this report, carrent Swel dump
resiictions ate an irsae and could Smpemet utvre cea teels, '

capaility i being added in cach software Glock. The program has already encoumnered six weeks of
dowmn time an AF-6 for software Blodk 1B, and Blocks 24 and 2B which add weapons amd mome sersor
ffusion, remain to be tested. Test data access issues st between the twe test sites &ffecting classified
date sharing and anatysis, wihich must be cortected before complex minsun svstams testing.

Of mote, Fellvwing @ schedule tisk assessorent, differerces remein between the Sight test schedie
] five Tvegreted Master Scheduis for meajor DT&E wompletion dates fe.y.., 190-day difference for
Biock 3F completion). These st be reconciled in order to properly skign test execntion events.

Conclusion: Major Concmmency Rivk — Since the progrm is erly in Jight test exocntion, with
fimited envelope expiored, tmited missivn systems texting, limited angle af atteck, wd ne weapony
relvase completed, the mujority of discovery remoins.

IV.  Arews where consegueice oF Costis moderate, but fhe nuntber of moderate issves poses o
cumlative comearnency TSk,

stfrovaee aild soe beine: deferred witich creunes: sipniiicant challenges: m developing, mtemrating and
supporting mliple confiparations releaved at various levels of maturity as shown i Appendix Fignre 16,
e A=17. There are three softwere baselines supporting LRIPs 1-4, =l of wikich have both on-board wmd
ff-brand aspects tvaryiop levels of matrity, Additionelly, sirbameous 10 development of mritiple
supmort airoralt test and evaluation and traimng Wiieh resuis im increaeed fisk to both cost and schedule,
Appendix Figure 17, page A-18, bighlights a few exampies of such a challleriges by showing fight teston
Figfl Block 1 Aviowivs software far LRIEP 3 1o e 25% complers cutupared 1o the plannod 10036 wonrpless
i md@ifon o the Missien Systenys Tnteprsion ot ey o 2.3 month sHp o plm. 21 fhe same time the
Mission Sveterns Trtexration for fhe Syetem brmgration and TegtfRewerk Sor the TRTP 445 Tritia] (Rlock
2A) s oy 35% complets For fhe 67% planmed.

Appendix Figures 1823, peges A-19 Trough A-23, st cach ok suftware schriule
percent cormplete, ‘This offers anuther perspeciive of the complexity of orchrestrating swltipie software
ndlazgraetfiom /s with cach softesm: ool mt m ifForont stace of syt soes eadh softvrere boild and
mhmumkw@m&mﬁmmMMMMWMﬂmmmsﬁmmsﬁﬂsmmmmﬁm

of seftwvere protiem mepons (SPARS) for Block 24, are currentty belwnd schedile as 2 result of
seal oot F TSAuiess A Yhmwm fn Aeremdix Figgrre 24, page A-T8_ T Sia0RE For eoch sofrerame lowd
mre expected fo heve the normal growth with developmvental tevt discevery, Bt with 2 growimg marter of
i4
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grystmed 2t & greater Tate

Crrrently, Whmmmgm{ﬂﬁﬂ@mrdemmwmwmmﬁﬂm{ﬂmmmm
4 o Fldl Sfunces), resuiiug o stgnifican bejancng cifor 1o meet SDD and LRIP sircraft demands,
Increasmg software Jemands on hardware heve consamed margms. As additiona hardware
eonfigurations affect coftveare fonchopality within the software Iwilds additionszl ridh wil e e
programm. Beyond the challinges associgted with developrent, tmtegration, and support of mmtipie
suftvere configurations, there am concems that finite capacity in sofiware fegration tabs il not ke
sufficient to address development, release and comection of conenmment mmdtipe software Hocks.

Conclusion: Mederate Concarrency Risk —Corciorrent developrmere amd proGuctivn drives the meed
Jor mudiipie xoftware releases in test amd in the field wiick incregses sime and revoarces regtdired to
develem, Smivprate, snd mmnape safiwary.

Weght Mamspeger: Weight Mapagement = a formidatite challeage for the F-35. Folluwing the weight
STOVL weight growth from COR to 10C to ~ 3.0%, and beth CTTOL and CV t0~2.5%. That cquated to
The 200 re«phun, tesadting From the Nunn-MoCardy breach and selseguent Tectnrical Baseline Review
fiayther stresved €ire sveight managesment plar by extending EMID and fherefors poversial for weeipht
wrvweth well beyond the origiml phm. The current metric is based on reaching the end of weight ervwih
in 2015, wiich e well before 10C.  Thrs furfher ampiifies the challenge 2s the meed for weight
menagement Wil cpmtimre well beyond e welign Yechnical Performemor MMeasore { TFN) teiame. n
ey, @ riporous weign memragement progyam will be meguimred fhroughom ftre fife of the progmm.

Though weaht sanagetment is frota mew issve for arcrd programs, the Fu35 challenge is
significant, Fighter eircteft typicaly grow at a higher sate, with an average weight growth from first
flight {FF) 80 10C of ~ 3.5%. Comparatively, the F/A-18 EF grew ~2.5% from FF 1o 10C and fhe F-22
grew zbow 5% from FF 4o 10C. This eqmates to growth wite of dbout 0.45% and 0.6% per year
Teppectively. By cumpetisen, the T-25 plenning facter ks albovt heilf dwt of rocont lepacy Segiver
progras. To highteht de challenge - Ststorically legacy fighter Ziromf experienced bigher growth rates
i et Tl e S,

STOVIL weipht mrowh 75 lianited by fhe Vertical L-anding Bring Back (VLEBE) KPP, This is
easentiplly drven iy te wiight of the aircraf wnd instelied perfrmance of de engine in e STOVL
maaie. The wetght grosvh b been extrapclated to plarmed NTE fmit {Appendix Figere 25, page A-26)
e preogron shows 0 53 Tomagin i e revioed planned meight prowth cerve. Thars are Shirtwen {13)
weipht thress to STOVL Gotaling ~146 b ircreass) along with 37 epportanities (totating ~ 250 Ths), of
aiich to af wiill be realized. The coment VBB NIE of 32,719 fb incindes an mmticipmted 190 b
iterease in thrst end yields 2 142 1b mergim over the plammed NTE of 32,577 s,

Thhre STOVIL weineln challlenge is furter complicatzd by the nood fe speiwiain a conter of gravity
C.AG.) akt of Flight Stativn (SE) 440, wiich is required to meet spevification reguired thrust {Appendix
Fragare 26, panc A-27). i Drovpmet of v caxrpesm O Sty TR il redoctions ot of F5 440
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withet compensanry changes to move the C/G. aft Tie EOTS addition ks been fncheded in the
projections, which scoonnts for e spiles in vy 2001,

CTOL mexizionr weight growth is currenfly Fniting the aicreft maximum manewvering loads
zod i3 & gontrbmting Facter 10 the 7isk of net meeting the CTOL combat Tadios KPP, The weight growth
s extrapolated 1o a planned NTE fmit of 29,371 ios. Currerdly, e program shows 269 Ib margin 1o
he plamned weight growth cerve and fhe current plamed NTE sweight.  The cunront oo Tight Fmits The
neximum manewvermg vapabity 10 fower than the specification {Appendix Figure 27, page A28

CV weight growih 15 ultimenely imrited by the carrier tanding weight under specified conditions:
been emrapoiaicd to plamed NTE Himit of 34,868 s, The program shows 1 26 b mmangin to e revised
plarmed weight growth curve and an additions) 442 1b margin 1o dhe Carder Landing Design Gross
Weight {CLDGW). While the CV is the least matare of fimee warisits, fhe progrem hes sty
idertified weight threats (65 Tbs) 2nd oppormites {32 bs). {Appendix Figure 28, pape A-29).

Whilie the program bhas siectively cxeoared fie welght tramgeent program to date, the .
cubmination of cwtstanding Tisks and comcumrency presemt increased risk io the prowem. Especidily
significam is the poterdisl For molemoem dhoanges to physics] structors. Weight grovth is prodicied o \
tregatreety affect meeiioe Cornlet Radios and VLB KPPs.

Conclusion: Moderme Concnrrency Risk — Weight morging are extremely tight and even ymol] weight
Erontl vl negutively affect ability to meer KPPy for CTOL and STOVL Condwt Budins and STOVL
Vierdleod Lif Bring-Bock. Welght marpins must be managed corefilly throwgh the remainder of
#drerafi Tife.

Thermal Concenns: Currently, e effects of all tempertture conditions are not well knows and the
ety of deate is from pilot ol memtesame crew fesdback, The thermol concerms generally rewlt
firem & lavk of cooling air Pow and heat buildup impacting pilot contrels and displays, and gircraft startep
amd mertie tam times. o addition, 2 number of specific component-asated thene irses eve beesn
identified for which fixes are in varions stapes of development and verification. Fixes appiied for
premviorrs fhermsll divcmvery have tot been Slly tested, Cooling airfloe 1o e pilot m fhe codipit s
imsutficient n some operating enviromments, particularty in STOVL operations and with pilot equipment
meeded For fights over cold water. " Workaromnds with increased throte during srownd opertioms impact
mafery mnd Tacreaye wear R ithe brekes. Fovmel Cliarmtic leb iosing (u STOVL wnty) is mot schedeied

The atreraft wes fixx] as the privary heo sirk with 2 foel-sr beat exdlemger to provide cooling
afr 1o the wockpit and seme avionics. Inability to mairtam the fuel willin tempentrs Fimits could lead to
an greer empergtore condifion m e full authorty dheital engre comtrols (FALECS): lows of both
FADECs wonlld result in engive falsre, A selution using a dualvane pomp and enlerged feel-gir heat
exchamger was fstalicd n BI-5, in addition to convept-of-opentivrs changes and wib-sratem software-
hugic ireprovernents, but the solutions heve yet to be flly tested in mrevsing environments,
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Jmﬁmﬂmmﬁmmimﬁngﬁwmdmmmmmp}wmﬁﬂeﬂmmwm MG owckpt
display (PUD) does mot ieet specifivations and & more severe than designed / expected, causing fhe POD
electronics unit (BT to overhent {Appendix Figure 29, page A-30). 'Wiile previoos chempes have
resulted in some Improvement. tire tssoes have pot been reslved. Also, girciafl supply / extrust pletvms
are fedking on some sircradt leading 1o improper cooling fow at dlfitade.

Orverheating of the Electrohydroctatic Actontion Syztem (EHAS) is divo a watch ftom.  Althcagh
2 fix for thre EHAS components bas been installted on an F-35C developments] vt diroreft, the system
rermaes 2 therne] watch tem pending qualifivation of this component CV thermal trade stodies, pilat
ety wysles and slectronies unit wdhnelngies are in propress.

Beveral imsues Teguire aporatieoel adjustmonts end Thintaions, For example, STOVL atroral
Retrofitting the CTOL brakes onto STUVL womd curry 2 considermivle weight penetty (90 fos). The
STOVL clhetch drag hreating 15 2 concemn and cooling ducts and a PCD temperatare fodicator are fixes
amider comsideration. STOVL rol-post sctuetor vverheating from bieod air heaks Fnfs slow speed /
Mode-4 aperations. Ar imsalation Hladiet is 2 potential Hix, but caories 2 2 5 b weight pemaity.  Althooyh
areas off concem for shipbosd mteprtion leve been idemtified and moorpormed s tee plans <ver the
hast e, sfripowand operatituns remams 2 watch ftem Yor effective system Tieiding,

Finalty, recent testing =t A Force Flhight Test Cetter, BEdwards AFB. revealed excesive
stracteral heating with the afterbamner on for exended permeds. Fhght tests o speeds wp to 76 Mech with
fhve afterburner engaged for several mimutes, penersted enough heat o demere the hodzontal 128 (peelimg
md tubibiline of comdng sbout the size of o §ist). There was gl seme degradation of fhe therme panels
fim: e ammziene. " Wihille solutiaons sne being evaluated the program office has eswblished mmoaft operations
iwmits, TEsuCiTm M top speed 10 1.0 Maech wih afedbwrmer opertions Thieied w 1-2 mimes. o order e
et Tl aftetburmer performance beck in the efrondt, it tay te necessany to change the maveriol and or
add structure 4o the fail

Cimrlayine: Mpderote Cononrrency Rixk — thermnl merncpement system may be inxafficien for come
comditinns omd missiom profiles, climatic fab testing is schednied for 2019

Annenemic Lopistics o 5 ALISY: ALIS snd fre atrerafl are tightly coupled. Ther=fore,
e Tomatmity oF ALTS development and Jwa ety of sireraft configunation informetion ar program-
ievel ihgh sutenment fidks which affect ALTS wedtifity m tes, training =nd opereticns.

deterrmed Tn 2007 o not be stitabile to support fhe F-35. This gystem willl e mved il ALIS 1035
relessed, plemed for December 2011 Toamgition is first schednled for LRIP 3 wncrafi: AF-6 in
Devember 2011 and AF-7 in Febrary 2012, The transition of &l 15 30D sircraft is mot expected to e
conmplete uptil December 22, a5 seen T Appendx Figure 30, page A3 Addibonally, the Progmstc
Health Management {PHM) Bystem s rpeltiple workarounds due to system armatarity. These
wesrkawownds are labor inetarsive and coronity tdke approsimaticly 2 homes v pretess after onch St
Crnmks irtepration of PEM data e ALTS will net e possible wot? ALES 103,
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] ALﬁhmummﬂymwmmemfwmpmmmﬁgmﬁmMmmmmmmﬂmmm
every Fght tv ensore an andit wail for the components instalivd on five airomfi. As sumbers of aireraf
merehse &t variows locatiomns, fhe fuability of ALTS 10 endble relemse following mairtensmoe will advervely
affect Sortle Generanon Rale (SR, Appendix Fipure 31, jprage A-32 furfher devcribes dhese fesmes.,

e Training Management Systers {TMS) s ftended 1o be uxed for tracking personn el fraisrrime,
It it 72 currently mot set-up to track treintg for mreltiple manenance personmel skill Jevels. Al F-35
traming classes ind geveral Tasks are koaded apsing everyone arigned 1o 2 particular base, section, or
ircraft. TS does not bave the capability to fdemify differen specialties or skill levels and is mable to
separate rEning requirements by sprecialty or skill level. TS 5 mrdbie 1o query by course or tagk,
direrely mot 2RoWinE @ WSeT 10 ste wWhe is grabified v a particular task. Also, the scheduiimy function in
"TIVES il et lbve wiizned wibdite: scheduling Mgt test morties,

Concumrency in development and production of aircral ampfifies the issues associaed with
suppartng concaren? development, test, maining and upemtions of multple ALLS vonfipnmations
mtiple locations. requining more persense] and rescurces in the sho tenm to acvomplish fhese tasks,
Appendix Figure 3Z, page A-33 depicts this graphically showing activity innmp to 4 ditherent ALTS
ey i DO TNyt Dt Sty Sues wot inviwie acivity o rewilt SO atroref id avguire dets from

Cemcinsion: Moderare Corcwrrency Risk — immatnrity of ALLS development and date integrity of
aircraf} configrration informetion we program-level Figh sastatnrment risks wihich affect ALTS
WSTR[ AES, TR W Opertions,

Lightoing Protection: The F-35 employs mn active lightoing protection systeo, windh presems chalienges
te centification companed 1o & more comventonal pavsive system. The F-33 weter surfaces ure safety
compliant, it fhere are seven subrystemns not yet meeting safety qualificeton stondads, n odditon, the
Tm-Boand Inert Gas Gonoratingg, System (OBIGGS) dwes wot provide sefiircient mtregen o fnert the foel
ks remdler ] vonditions, which presests 2 potentia) ignition dek. Specifically, rpd altitade changes in
stmep dires sllov sdditional arvibient it (am thus oroger) imto fhe Fred ks, beyord the capability of
OBIGGS o Supprrt with nitrogen swpply. In addtion, there is no fiel sk inevting (and therefore mo
Fipihning prorection) when sircraft are parked, Improved inexing is being adtressed vIa & twe-phase
design effort. Thee farst phase has completed 2 Preliminary Design Review and will focus on OBIGGS
changes. The second phase will emphasize foel vent valve redesien in order to allow Gkl dve e
apability {however, $hs I not cotrently scheduled before 2004). The ttmtmcter is also mvestizating
e wsing an sy ot and adding o dedicated sorvice peet o e st

T e oerim, 225 rnm ghtning restition and dive rate fimitetions are i place For 3]l airora®
wtl partial certification is cpmpleted 2t fhe end of 2012, with full certification expected in the 20142016
tirmreframe. A Bglm AFB s located in 2 sippificem glwing envivomnment, fhe cument 25 vom restriction
cowid Tead 10 comcelimg wn eFimaed 25-5% peroen of phcmed Teining events die 1o typical proximity
2w freguency of thonilerstorm acivity.

Conclsion: Modernte Concwrrency Risk — full certification is not expected arol Z004-2076
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40 Conchasions

lax the tram’s review of F-33 deta 20d analyses, no fundaments] stesign vivks sufficient tv prechnds firther
protuction wene idertified,

Fivee Tssaes were fonmd where major consequence issues bave been Sdentified, bat root cause, comestive
action or fix effectvity are still in development Helmet Muounted Display System, Fud D
Sulysystem, hntegrated Power Packagre, Anestiag Gear System (CV varjant) and & clessified invue.

Three jegues wers foumd where potentislly major consequence Sisvovery is likely pending cwcomes of

Five fxxyes were found where consequencs or cost s moderate, but fhe nunther of modetste iespes posesa
amREtive copcurrenty risk: Softwane, Wisight Management, Thermal Comoerms, ALYS nd Laghtming

Tive vomibined impact of these issues results in a lack of confidence i fhe desien sttty The QLR team
oonchades that this tack of confidence, in conumction with fhe concumrency driven convegeences of the
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10 Ruesminendiatlons

The QLR team recommends thet further decisions showt F-35 concarent prodirction be svent driven,
based o the edievernent of sufficent fest dma to support herezed confidence in design matarity and of
a welleomtrotled process for executing and minimizing design changes across concorrent prodoction. The
Tenm has idemified key knowledge poims in Appendix Figure 7, page A-8, for each varinn rsimive o
design sl Yewt tontarity which shoald e considered 55 4 factor in recoasideration of prodoction plans.

The JSF iis a single acquisition program with F-35A CTOL, F-35B STOVL, and F-35CCV varimms. Due
o fhe Significant differences in design us well s fhe Giffering tmelires of developrent, testing wnd

Az Swieniited:

Sepaor Techyiea] Mm
POAJSTX Acquisition, Technology, & Logmtics)

Avnchment
Agpprerviix: Sopportiog Doownrentation
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