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Joe Nieberding ve Larry Ross ile SOYLESImsi

Lzay Sanauisinde

50 Yilik Deneyim Genc
Hizrm

MuUhendislerir

Havacilik ve uzay, teknik bilginin yani sira zamanla edinilen
deneyimin de cok onemli oldugu bir alan; hele sistematize
edilerek kurumsallastirilmis deneyim... Farkli calisma
alanlarinda, izerinde calisilan Uriinu defalarca degistirip
calismasini denemek mimkin iken, havacilik ve ozellikle de
uzay calismalarinda ¢cogu durumda deneme sansi cok

sinirli... Sistematize edilerek kurumsallastirilan deneyim
faaliyetlerin her bir (ana ve alt) asamasinda yasanan
sorunlarin kok sebeplerinin kronolojik ve istatistiki detay
incelemeye de uygun bir veri tabaninda kayit altina alinmasi
ve kullanilabildigi icin havacilik ve uzay calismalarinda
onemli hatalarin yapilmasinin oniine gecebiliyor.

Havacilik ve uzay calismalarinin basarisinda insan
faktorunun etkisi ve alinan dersler ile ilgili dizenlenen ve
AEA LLC sirketinin kuruculari Joe Nieberding ve Larry Ross
tarafindan verilen "Mission Success First: Lessons Learned”
kursunda, yaklasik 50 yillik dogrudan deneyim aktariliyor.
Mayis ayinda Turkiye'de 3. kez duzenlenen kursu
kurgulayan, hazirlayan ve vermekte olan dostlarim

Joe Nieberding ve Larry Ross ile SOYLESIimsikdsemizin

ilk soylesisini gerceklestirdik.

Can EREL / c.erel@savunmahaber.com
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Can EREL: Bay Nieberding,
okuyucularimizin sizleri daha iyi
taniyabilmesi icin 6zgecmisinizden
bahsedebilir misiniz?

Joe NIEBERDING: 1966 yilinda Carroll
Universitesi'nin Fizik bolimiinden lisans
diplomasi aldim ve NASA Glenn Aras-
tirma Merkezi'nde calismaya basladim.
Buradaki ilk isim, Centaur Ust kademe
programi kapsaminda gorev ve yoriinge
tasarimlarini kapsiyordu. NASA'da cali-
sirken Toledo Universitesi'nden miihen-
dislik bilimleri dalinda yiiksek lisans
aldim. Kariyerimin erken dénemlerinde,
Kennedy Uzay Merkezi'nden gercekles-
tirilen 65 adet Atlas/Centaur ve
Titan/Centaur gérevi sirasinda, firlatma
ekibinin lyesi olarak yer aldim. Firlatma
vasitalari ve uzay gorevleri icin gelismis
firlatma mimarisi tasarimi konularinda
uzman olarak taniniyorum. Kariyerim
boyunca, NASA'nin cesitli inceleme he-
yetlerinde yer aldim. Sovyetler Birligi da-
gildiktan sonra, Rusya’'da temaslarda
bulunan ilk delegasyonda da yer aldim.
NASA’'dan 2000 yilinda emekli olmadan
once, bircok gelismis kavram calisma-
sini is lideri olarak yonettim. Emeklili-
gimden itibaren, NASA ve diger devlet
kurumlarinda cesitli danismanlik gorev-
lerinde bulunuyorum. Bu donemde, Bay
Ross ile birlikte, AEA firmasini kurduk ve
artik yaygin olarak bilinen “Mission
Success First: Lessons Learned” kur-
sunu kurguladik. Ayni zamanda 47 yillik
evli ve 4 cocugu olan bir babayim.

Can EREL: Bay Ross, sizin de
0zgecmisinizi 6grenebilir miyiz?

Larry ROSS: Ben de 1963 yilinda, Man-
hattan Koleji'nden elektrik miihendisligi
dalinda lisans diplomasi aldim ve mezu-
niyetimin hemen ardindan NASA Lewis
(simdiki adiile Glenn) Arastirma Merke-
zi'nde calismaya basladim. Joe ile 1966
yilinda tanistim ve o zamandan beri, 48
yildir birlikte calisiyoruz. Havacilik ve
uzay sanayiine yaklasik 48 yildir teknik ve
yonetsel katki sagliyorum. NASA'da
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gorev yaptigim 32 yil icinde, Firlatma
Araclari Direktorligd, Uzay Direktorlugi
ve Arastirma Merkezi Direktor Yardim-
ciligi sonrasi 1990-1994 yillari arasinda
yaptigim Glenn Arastirma Merkezi Di-
rektorligl ile son buldu. Kariyerimin itk
evrelerinde, Atlas/Centaur ve Titan/Cen-
taur Programlarinda mihendislik ve
program yoneticilikleri yapmistim. 1986
yilinda, Delta 178 Ariza inceleme Komi-
tesi'nin baskani olarak gorev aldim.
NASA’'dan 1995 yilinda emekli olduktan
sonra, NASA'da, havacilik ve uzay ile ilgili
diger devlet kurumlarinda ve ticari kuru-
luslarda danismanlik yaptim. AEA sirke-
tini de Bay Nieberding ile beraber
kurduk. Ben de 48 yillik evli ve 4 cocugu
olan bir babayim.

Verildikce Gelisen Kurs

Can EREL: Kurs ile ilgili yaklasiminizdan
bahsetmek gerekir ise, neler
soylenebilir?

Larry ROSS: Kursumuz, Harvard Ornek
Olay inceleme (Harvard Case Study) yak-
lasimi uyarinca kurgulandi. Kursta, cesitli
uzay araclarinda, firlatma vasitalarinda ve
ucaklarda gerceklesen kazalari ya da ka-
zalara cok yaklasildigi durumlari konu
alan, cok sayida olay ele aliyoruz. Mevcut
durumda, bu olaylarin sayisi 42. Bu olay-
larda ne oldugunu ve neden oldugunu de-
taylariile anlatiyoruz. “Neden” bolimiinde
islerin planlandigi gibi gelismesini engel-
leyen sistematik nedeni ariyoruz. Her ola-
yin  sonunda, alinan  derslerden
bahsediyoruz. Boylelikle, farkli olaylarin
temelinde ortak tehditler oldugunu ve bu
bulgularla gelecekte yasanabilecek so-
runlarin online gecilebilmesinin olanakli
oldugunu gostermeyi hedefliyoruz.

www.savunmahaber.com

Can EREL: Sundugunuz “Mission

Success First: Lessons Learned” isimli
kursunuzun, insanoglunun uzay ve
havacilik alaninda 50 yili kapsayan bir
doneminde yasanan 40’tan fazla olay

ve kok sebeplerini inceliyorsunuz;

bu olaylarla ilgili bilgileri nasil topladiniz?
Joe NIEBERDING: 2006 yilinda, Ares 1
projesini inceleyecek bir panelin lyesi
olarak atandim. Firlatma vasitalarrile il-
gili derin tecriibem nedeni ile panelde,
bu tlr vasitalarda yasanan arizalar ve
bunlarin nedenleri hakkinda 1 saatlik bir
sunum yapmam istendi. Sunumun
amaci, panelin inceleme siirecinde
dogru sorulari sormasini saglamakti. ilk
asamada Centaur arizalari ile ilgili tec-
ribeme dayanarak bir hazirlik yaptim ve
bu slirecte Bay Ross’un yardimina da
basvurdum. Hazirliklar sirasinda bu tir
bilgilerin, hatta daha fazlasinin, bir kurs
haline getirilmesinin yararli olacag fikri
olustu. Boylece, kendi bos zamanlari-
mizda, aylarca veri toplama calismalari
ylrittik. Bay Ross ile kendi tecribele-
rimizi, NASA Glenn Arastirma Merke-
zi'nin  arsivlerinde  bulduklarimizla
birlestirdik. Elde ettigimiz belgeler ara-

Centaur 6A roketi (solda). Centaur, 27 Kasim 1963'te
ilk firlatma denemesinde ateslendiginde,
hidrojeni yakit olarak kullanan ilk roket oldu (altta).

sinda, kamuya acik olan NASA ariza ra-
porlari vardi ve bunlari kullanarak, sa-
dece resmi ve gercek bilgilere dayanan
olaylari ortaya koyduk. izleyen siirecte,
calismamizi havacilik ve uzay olarak
ikiye ayirdik. Bu asamada da sadece gi-
venilir bilgilere eristigimiz olaylar kul-
landik. Zamanla, kursu daha cok kez
gerceklestirdikce, katiimcilardan da
kendilerinin yasadiklari olaylarla ilgili
bilgiler geldi. Hazirlanmasi 6 yilimizi alan
siirecte bugiinki olay kiimemiz olustu.
Kullandigimiz tim bilgi ve veriler ka-
muya aclk ve hepsine erisilebiliyor, hep-
sinin referansini veriyoruz ve bunlari ayni
zamanda diger alan uzmanlart ile birlikte
de degerlendiriyoruz.

Can EREL: Her bir kursu nasil
kurguluyorsunuz?

Larry ROSS: Kurs iceriginde koti sonu
hazirlayan sebepleri arayan ornek olay
yaklasimini kullandigimizi belirtmistik.
Kurs kapsaminda her bir 6rnek olayi in-
celemeden dnce, bu konuyla ilgili kaynak
ve malzemeyi degerlendiriyoruz. Orne-
gin, uzay sektorl basliginda uzay calis-
malarinda diinya genelinde elde edilen
basari ve yasanan kaza istatistiklerini
degerlendiriyoruz. Basariyi etkileyen yo-
netsel konularla ilgili belli bulgulara de-
giniyoruz. Kurs kapsaminda incelenen
ornek olaylar, katilimcilarin glinliik ola-
rak yasadiklari problemlerle bagdastiri-
labilmesine yardimci olabilmek icin 14
farkli “tema” altinda toplanmustir. Ornek
olaylar incelendikten sonra, bireysel ola-
rak alinan derslerin dizenlenmesi ile
olusturulan “uygulama kurallari” olarak
adlandirilabilecek bir kiimeyi katilimci-
lara sunuyoruz.

MSI Dergisi - Haziran 2013
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Can EREL: Kursta sunulan ana bulgu var mi?
Joe NIEBERDING: Pek cok ana bulgudan
bahsediyoruz. Bunlar arasinda en 6nem-
lilerinden birisi, olumsuzluklara neden
olan seylerin zamandan bagimsiz olarak
ortaya cikmasi. 50 yil 6nce gerceklesen
olaylarin ana nedenleri, giinimiizde hala
gerceklesmeye devam ediyor. Yasanan
olaylarla ilgili yeni diyebilecegimiz cok az
sayida neden var, bu ylizden eski olaylari
incelemek cok onemli. Bir diger ana
bulgu, kazalar ve kaza olmasina cok yak-
lasilan olaylar, bir sekilde insan hatasi
ile baglantili oluyor. Uygulanmayan pro-
seddrler, kritik bilgiler konusunda ileti-
sim kurmayan insanlar, yetersiz
uygulanan sistem mihendisligi ve koti
kurgulanmis testler, insan kaynakli et-
menler arasinda yer aliyor. Kursta ince-
ledigimiz 42 olayin sadece bir tanesi,
dogru olarak tasarlanmis ve Uretilmis
bir parcanin kusuru ile ilgili.

Can EREL: Kursun amacini nasil ifade
edebilirsiniz?
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Joe NIEBERDING: Bay ROSS ve ben,
bugilin bircok genc NASA miihendisinin,
cok iyi egitim almalarina ragmen, uygu-
lamaya yonelik bilgi ve deneyim konu-
sunda eksik olmalarindan endise
ediyoruz. Arttk NASA eskiden oldugu
kadar cok sayda yeni sistem gelistirmi-
yor, bu ylizden uygulamaya yonelik bilgi
ve deneyim edinmek zorlasiyor. Gele-
cekte, NASA yeni bir biyik proje baslat-
tiginda, basari icin gereken calisanlarin
uygulama deneyiminden nasil emin ola-
cagiz? Bu ylzden kariyerlerimizin bu son
doneminde yaklasik 50 yillik is tecriibe-
sini paylasmaya karar verdik. ikimiz de
basarilardan cok hatalardan 6grendigi-
miz gorusiindeyiz, bu nedenle tarihsel
akisinda hata ve basarisizliklara ve bun-
larin ana sebeplerine egilmeye karar
verdik. Bu kapsamda, kurs, havacilik ve
uzay calismalarindaki kazalar ve basari-
sizliklarin nedenleri ile ilgili bir bakis
acisi saglamayi amacliyor. Ornekler uzay
calismalari agirlikli olsa da en agirlik
verdigimiz ornekler arasinda deneysel

"NASA Glenn Arastirma Merkezi

X-31 ucagi ile ilgili kaza da yer aliyor. Bu
ornek, havacilik ve uzay calismalarinda
yasanan kazalarin ne kadar cok ortak
noktasi olabilecegini gosteriyor. Aslinda,
kazalarin cok biyitik cogunlugu insan ha-
tasindan kaynaklandigi icin alinan ders-
ler otomotiv, niikleer eneriji ve saglik gibi
baska sektorlere de uyarlanabilmekte-
dir. Bu sektorlerde de kursumuza kati-
lanlar alinan derslerin kendi sektorleri
icinde gecerli oldugunu belirterek bu
gozlemimizi dogruladilar.

Bay Ross ile beraber kursumuzda insan
tarafindan tasarlanip isletilen sistemleri
anlatiyoruz. Bu sistemlerdeki hatalarin
tarihi incelendiginde, hatalarin kok se-
beplerinin blyilik oranda degismeden
surdurdigind gostermektedir. Bu kok
sebeplerden alinacak dersler, havacilik,
uzay ve diger teknik sistemlerin tasarla-
yicilarina onceki kazalarla ilgili ornek
olay kayitlarinin detayli analizinin sis-
teme o©zel derslerin belirlenmesinde
fayda saglayacagini gostermektedir. Ali-
nan bu dersler, ilgili kazalarda bulunan
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kok sebepleri azaltabilecek somut stra-
tejilere de donusturiilebilir.

Kurs kapsaminda sunulan pek cok kazada
bizlerin de gorev almis olmasi, bu kaza-
larla ilgili degerlendirmelere kisisel yo-
rumlarimizi da ekleyebilmemizi sagliyor.
Ayrica, neden ders alin(almadigi ve bunun
icin neler yapilabilecegi konularinda da ki-
sisel goruslerimizi paylasiyoruz.

Genc ve lyi Miihendisler
Diinyanin Her Yerinde Ayni

Can EREL: Bugiine kadar hangi kurum

ve kuruluslar bu kursu aldilar?

Larry ROSS: Kursu, gectigimiz 7 yillik
donemde, yaklasik 65 kez diizenledik.
Kursu alan kurum ve kuruluslarin ara-
sinda, NASA'nin merkez teskilati ile
arastirma merkezlerive laboratuvarlari,
Avrupa Uzay Ajansi, ABD'li bircok hava-
cilik sirketinin yani sira TUBITAK ve Ana-
dolu Universitesi de yer aliyor.

Can EREL: Kursun Tiirkiye'de
diizenlenmesi fikri nasil ortaya cikti?
Larry ROSS: Oncelikle Tiirkiye'ye gelisi-
miz konusunda en biyuk sirprizi bizim
yasadigimizi belirtmek isterim. Birkac yil
once, NASA Glenn Arastirma Merke-
zi'nde verdigimiz kursu alanlar arasinda
bulunan, merkezin calisanlarindan Dr.
Sileyman Gokoglu, kursu Turkiye'de de
diizenlememiz gerektigini soyledi. Bu
fikre cok olumlu baktik, diger yandan
bunun nasil gerceklesebilecegi konu-
sunda en ufak bir fikrimiz yoktu. Daha
sonra, Dr. Gokoglu, sizin Tirkiye'de ha-
vacilik alaninda etkili bir kisi oldugunuzu
belirterek size ulasti. Sizin cabalarinizla,
Eskisehir'de bulunan Anadolu Universi-
tesi, Turkiye'deki itk kursun diizenleyicisi
oldu. Burada, Prof. Dr. Hikmet Kara-
koc'un cabalarini da anmak isterim.

www.savunmahaber.com

Centaur kademesinin LCROSS uydusu ile ilerleyisini gdsteren temsili cizim

2012  yiinin Mart ayinda, once
TUBITAK ta, birkac giin sonra da Ana-
dolu Universitesi'nde bu kursu diizenle-
dik. Anadolu Universitesi'ndeki kursta,
TUSAS tan ibrahim Keskiner Bey ile ta-
nistik ve kendisi, kursun 2013 yilinda
TUSASta diizenlenmesini talep etti.
Bdylece sizin ve ibrahim Bey'in cabalari
ile kurs Mayis ayinda TUSAS icin diizen-
lendi. Gelecekte de baska kurslar di-
zenleyebilecegimizi umuyoruz.

Can EREL: Tiirkiye'de diizenlediginiz
kurslar ile ilgili gozlemeleriniz hakkinda
neler soylemek istersiniz?

Joe NIEBERDING: Nelerle karsilasacagi-
miz konusunda bir fikrimiz yoktu. Tur-
kiye'ye gelmeden once, Dr. Gokoglu ve esi
ile bir Turk restoraninda yemek yedik ve
bize Tirk adetleri ve yemekleri ile ilgili
bilgiler ilettiler. Ankara'ya geldikten
sonra Doc. Dr. Tugrul Seyhan Bey ve dok-
tora 6grencisi Yasin Sohret Bey bizimle
yakindan ilgilendi. Tiirkiye'de bulundugu-
muz slirede gordiigimiz ilgiden cok et-
kilendik. TUBITAK'ta diizenledigimiz
kursun sonunda, 2'si erkek, 2’si bayan 4

mihendis yanimiza geldi. Birkac dakika
zaman ayirmamizi ve kariyerleri ile ilgili
bazi tavsiyeler vermemizi istediler. On-
larla 45 dakika gecirdik. Genc ve iyi mi-
hendisler diinyanin her yerinde ayn.

Can EREL: Son olarak, gelecek
planlarinizdan bahsedebilir misiniz?
Larry ROSS: Kurs icerigini, yeni ornek
olay incelemeleri ekleyerek ve kursu
alanlardan gelen geri bildirimler 1siginda
giincellemeye devam ediyoruz. icerik
siirekli giincelleniyor. Kurs iceriginin,
sadece havacilik ve uzay alanlarina hitap
etme ile sinirlanamayacagina inaniyoruz.
Yakin zamanda, saglik sektoriinden bi-
zimle temasa gecenler oldu. Gelecekte
diger sektorlerle ilgili calismalarimiz
giindeme gelebilir. Ayrica anlattiklari-
mizi bir kitap haline getirmemiz yoniinde
yorumlar da aliyoruz. Tabii tim tespit ve
gelismeleri degerlendirirken stirekli ola-
rak “emekli” oldugumuzu hatirlamaya
calistigimiz da bir sir degil.

Joe Nieberding ve Larry Rossa, bize
zaman ayirdigr ve verdidi bilgiler icin
okuyucularimiz adina tesekkUr ediyoruz.

MSI Dergisi - Haziran 2013
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SOYLESImsi

An Interview
with
Joe NIEBERDING & Larry ROSS of AEA

Can EREL
Ugak Mihendisi
can.erel@canerel.com.tr

Bu réportaj MSI Aylik Savunma Teknolojileri Dergisinde baglatilan
SOYLESImsi koésesi icin yapilmis; Temmuz 2013 sayisinda yayinlanmistir..

Can EREL: Joe, what is your background?

I grew up in Cleveland, Ohio, where I still reside. After earning a B.S in physics in 1966
from John Carroll University in Cleveland, I started at NASA Glenn Research Center, at
that time called NASA Lewis Research Center. I began my career on the Centaur upper
stage program, and was involved in the mission and trajectory design for many missions.
While at NASA, I earned an M.S. in Engineering Science in 1972 from Toledo University. In
my early career, I was a launch team member on over 65 NASA Atlas/Centaur and
Titan/Centaur launches at Kennedy Space Center. I am generally recognized as an expert
in launch vehicles and advanced transportation architecture planning for space missions. I
was a member of the first U.S. delegation to Russia after the Soviet Union dissolved, when
we explored using the Soyuz capsule as a way to get to Space Station Freedom. Over the
years, I've led and participated in many independent program review teams for NASA
Headquarters in Washington, D.C. Before retiring from NASA Glenn in 2000, under my
direction as Chief, the Advanced Space Analysis Office led all exploration-related advanced
concept studies for Glenn, including transportation, propulsion, power, and
communications systems for many advanced NASA mission applications. Since retirement,
I've held numerous consulting positions for NASA and other government agencies. In
addition, I'm co-founder, with Larry, and President of Aerospace Engineering Associates,
and co-author (also with Larry) and presenter of a highly acclaimed class titled “Mission
Success First: Lessons Learned”. I'm the father of four children and a husband of 47
years.

Can EREL: Larry, how about yours?

I grew up in New York City, where I got a B.S.in electrical engineering from Manhattan
College, Riverdale, New York City in 1963. Right after graduation I started at NASA Glenn
Research Center as an electrical engineer on the Centaur program, where I met Joe in
1966. So we've worked together for nearly 48 years. Over that time, I've been a technical
and management contributor in the aerospace industry. My thirty-two year career at the
NASA Lewis Research Center, now NASA Glenn, culminated in my assignment as Center
Director from 1990-1994. Prior to that assignment I had held the positions of Deputy
Center Director, Director of Space, and Director of Launch Vehicles. Earlier in my career, I
held various positions associated with engineering and program management of the
Atlas/Centaur and Titan/Centaur Programs. I was chairman of the Delta 178 Failure
Review Board in 1986. I retired from NASA in 1995, and since that time have served as a
senior consultant to NASA and other Government agencies, as well as to the commercial
aerospace Industry. I'm co-founder, with Joe, and CEO of Aerospace Engineering
Associates. I'm the father of four children and a husband of forty eight years.
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Can EREL: What is the approach taken in the class?

Our class is constructed along the lines of the Harvard Case Study approach. We present
the case histories of a large number of Spacecraft, Launch Vehicle and Aircraft mishaps or
near misses (presently 42 individual cases) and describe in detail what happened and why
it happened. For the “why” part of the discussion, we drive down as deeply as possible to
shine a light on the basic or systemic reason things didn't go as planned. We end the
discussion of each case with a set of “Lessons Learned” posed by that case. One objective
of this is to illustrate that there are common threads among the cases at the basic level
that would provide insight in how to avoid trouble in the future.

Can EREL: Joe, you mentioned that you and Larry have presented your class titled
“Mission Success First: Lessons Learned”, which I understand discusses the root causes
of over 40 aero and space mission failures over more than 50 years. Where did you get
the information for the class?
In September, 2006, I was asked to be a member of a non-advocate review panel that
was going to conduct a review of the Ares 1 project. Since I had a lot of launch vehicle
experience, the chairman asked me to put together about a 1 hour presentation of
vehicle-related failures and their causes, and to present this information to the panel to
help them prepare the right type of questions for the ARES 1 project. I initially drew upon
my own experience with Centaur failures, and I asked Larry to help put this data together.
It became clear to us that this information, and a lot more like it, might be useful in some
sort of class. So, on our own time, we spent several months gathering information. We
first drew on our own combined experience, and researched all the necessary documents
in the NASA Glenn archives. These included official NASA failure reports now publically
available, which we used to assemble appropriate case studies based only on official,
factual information. We then branched out to present other aero and space mission
failures, but only if we could find authoritative information containing the details of each
failure. As time went on, and we presented our class more often, many case studies were
obtained from class members who had been personally involved with a mission failure.
These people then supplied us with the necessary documentation for those cases. That's
the way the information data base was gradually assembled over about 6 years. By the
way, we identify all sources of information such as websites, failure reports, interviews,
and consultation with other subject matter experts. All the information is referenced in the
class, and is also publically available.

Can EREL: Are there any major finding presented?
We describe several major findings. One of the most important is that the causes of bad
outcomes seem to be independent of time. We talk about incidents that happened over
50 years ago where the root causes are still happening today. It seems there are few new
reasons for incidents and it is therefore useful to examine cases irrespective of the era in
which they took place. Another major lesson that comes out of the cases is that most
mishaps or near misses come about through human error of some kind. Examples include
procedures being violated; people not communicating critical information; badly
performed systems engineering discipline, ill-conceived tests; etc. Of our current list of 42
cases, only one has to do with the failure of a correct part.

Can EREL: Exactly what is the objective of the class?
Larry and I became concerned that many of the young NASA engineers today, although
extremely well educated, are lacking in the practical experience that goes along with
building, and failing, new development systems. NASA just doesn’t develop nearly as
many new systems today as they did in years past, so practical experience is much more
difficult to get. When NASA embarks on the next great exploration adventure, where will
the people have gotten their practical experience that is so necessary to ensure success?

2/5 (15.05.2013)
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So we decided that sharing our experience over nearly 50 years, with a great many
successes but also a number of failures, may be a beneficial way to spend the latter days
of our career. We both agreed that we learned more from failures than from successes, so
we decided to place a heavy emphasis on historical failures and their root causes.
Basically, the course is designed to provide an insight into the causes of aerospace system
mishaps and near-misses. Although most mishaps presented are space related, the most
extensive treatment of any one mishap is the failure of the experimental X-31 aircraft
because this failure illustrates how common the root causes of failure are with those
associated with so many space mission mishaps. In fact, because almost every mishap we
present occurred because of human error, the lessons are not only applicable to the
aerospace industry, but to every technical endeavor, including automobiles, nuclear
power, and medical, to name only a few. We've had people attend from each of these
industries, and they all told us that the lessons were really applicable to them.

Larry and I explain that all systems are designed and operated by humans. Examination of
the history of failures of these systems shows that the root causes remain largely
unchanged over time and across many, diverse programs. Lessons to be learned from
such root causes can help designers of aerospace and other technical systems to analyze
the detailed case histories of previous mishaps to identify system-specific lessons. Also,
they can translate these lessons into concrete strategies that will minimize or eliminate
root causes.

We share our personal involvement with many of the mishaps presented, to provide our
insights from the perspective of those who were there and have the scars to prove it.
Finally, we share our views on why the lessons are frequently not learned, and what we
think can be done about it.

Can EREL: Who have been your clients?
We have given our class some 65 times over 7 years to a variety of audiences including all
of the NASA Centers including NASA Headquarters, the European Space Agency in The
Netherlands and Paris, TUBITAK in Anchorage, Anadolu University in Eskisehir, and several
aerospace companies in the U. S.

Can EREL: By the way, how did you guys ever come to deliver the class in Turkey?

No one was more pleasantly surprised than we were. It all started when we presented our
class at NASA Glenn a couple years ago, and one of the Glenn employees, Mr. Suleyman
Gokoglu, who was from Turkey, said that we had to present the class in Turkey. We said
that would be great, but, honestly, we had absolutely no idea how to make it happen. As it
turns out, Suleyman was friends with Mr. Can Erel, who lives in Ankara, and is very
influential in the Turkish aerospace community. Through Can’s efforts, a sponsor for the
class was found, Anadolu University in Eskisehir. In particular, Professor Hikmet Karakoc
graciously agreed to sponsor two classes in March of 2012, the first at TUBITAK in Ankara,
and the second, a few days later, at the University. In the class at Anadolu, a gentleman
from TAIL, Mr. Ibrahim Keskiner, attended and requested a class at TAI in May of 2013,
again through the combined efforts of Mr. Erel and Mr. Keskiner. So, the May class is our
third class in Turkey, and we sincerely hope there will be many more.

Can EREL: How is the class organized?
As I mentioned, we use a case history approach to identify the underlying causes of bad
outcomes. Before reviewing the cases however, we discuss preparatory material that sets
the stage. For example, we give an overview of the world-wide record of success/failure
in the space business. We also spend some time examining certain findings having to do
with management issues affected success. The cases themselves are organized in 14
“Themes” chosen to help the audience relate the incidents to the everyday problems they
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face in this business (for example, "How to screen out design errors”). After presenting
the cases, we offer a set of “"Rules of Practice” that are synthesized from the individual
Lessons Learned. The rules rely on twenty-twenty hindsight to say what should have been
done differently to preclude the unwanted outcome.

Can EREL: Tell me more about your experience in presenting your class in Turkey.

We truly had no idea what to expect. We prepared a little bit by going to dinner in a
Turkish restaurant in Cleveland just before the trip with Suleyman and his wife, Tuba.
They educated us on Turkish food and customs. When we arrived in Ankara, Professor
Karakoc was gracious enough to provide us with a full time guide, Professor Tugril Seyhan
(and later graduate student Yasin Sohret), who took us everywhere, including restaurants
and museums. Frankly, we were awed by the reception we received, both at TUBITAK and
Anadolu. We were treated like kings. Full size roadside billboards with our pictures,
banners everywhere, newspaper headlines, banquets, and the crowning touch: string
orchestras opening both classes. (Upon our return, we tried to insert “string orchestras”
into our contract with NASA, but they wouldn’t do it©!). All this in addition to a wonderful
assortment of gifts, and dinners in the homes of two Turkish families. We were truly
impressed by all the people we met in the classes, at the dinners, and everywhere we
went. One event in particular really gratified us: after the TUBITAK class, four young
engineers (two young men and two young ladies) asked us if we could spend a few
minutes with them to just give them some advice on what to do and not to do in their
young engineering careers. We spent nearly 45 minutes with them and were so
impressed. Good, young people are the same everywhere.

We could not have been received more graciously, and we’ve been eagerly looking forward
to our return.

Can EREL: What are your future plans?

We continue to fine tune the class by adding new cases and especially by reacting to
feedback from our audiences. The content is always changing. Our belief is that the
lessons we discuss are much more broadly applicable than just the aerospace community.
Recently, the medical community has approached us with a desire to investigate how they
might learn from the lessons we present. One future direction will be to further exploit
inroads into possible beneficiaries outside the aerospace sector. We also have been
encouraged to put our material into book form. While we are considering this idea, we
continually remind ourselves that we are retired and we should regard new commitments
with a jaundiced eye!

KAYNAKCA :

1. C. EREL; " Havacilik ve Uzay Caligmalarinin Bagarisinda insan Faktériinin Etkisi ve Alinan Dersler”; MSI Dergisi
Makalesi; Nisan 2012; Istanbul.
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