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Pro gram Brief ing
The Boe ing 787 (orig i nally 7E7)

Dreamliner is a twin en gine twin aisle
com mer cial trans port de signed for
me dium and long range flights. Just
above the  size class as the
220/260-seat 767, the 787 fea tures
ad vanced tech nol o gies such as a
largely com pos ite air frame and
mostly elec tric sys tems.

Boe ing first an nounced the 787 in
early 2003, and de cided to of fer the
787 to air lines in De cem ber 2003.
Launched in 2004 by ANA, the 787
en tered ser vice in November 2011,
three and a half years later than the
orig i nal plan.

Man u fac turer
The Boe ing Co.
P.O. Box 3707
Se at tle, WA 98124
Tel: (206) 655-2121
www.boe ing.com

Sub sys tems
Air frame

The 787 is the first jet liner with
com pos ite ma te rial pri mary struc -
tures. The main ma te rial will be
graph ite com bined with a tough ened
ep oxy resin. The wing will also use
TiGr, ti ta nium/graph ite com pos ite.
The cur rent com po si tion of the air -
frame, by weight, is 50% carbonfiber
lam i nated com pos ites (CFRP), with
the re main der com pris ing 20% alu -
mi num, 15% ti ta nium, 10% steel, and
5% other.

In terms of de sign, the 787 re sem -
bles most twin aisle widebodies, only
with a swept fin and a more ta pered
nose. Con trols are largely elec tric.

Boe ing (pre-Wich ita di ves ti ture)
was to sup ply 35% of the 787 struc -
ture, in clud ing the ver ti cal fin
(Frederickson), the fixed and mov -

able lead ing edges of the wing
(Tulsa), the flight deck and part of the
for ward fu se lage (the Wich ita fa cil -
ity, now Spirit AeroSystems), mov -
able trail ing edges (Hawker De
Havilland, Aus tra lia),  and the
wing-to-body fair ing (Win ni peg).

Var i ous sup pli ers pro vide an other
4% of the air frame. The rest comes
from Ja pan, It aly, and South Carolina.

Seat ing is eight or nine abreast.
The ma jor ity have been or dered with
nine abreast in te ri ors.

Air frame Sub con trac tors
• Alcan Rolled Prod ucts: alu mi num
• Alenia/Vought Air craft (Tri -

umph)/Boe ing: Work ing to gether
in Charleston, SC as Global
Aeronautica, the two com pa nies

were to pro vide 26% of the 787
struc ture in clud ing the cen ter and
aft fu se lage and the hor i zon tal sta -
bi lizer. In March 2008, Boe ing
pur chased Vought’s share of
Global, and in De cem ber 2009 it
ac quired Alenia's share as well.
Thus, some of this work is now
per formed by Boe ing, al though
Alenia has re tained its pro duc tion
share (hor i zon tal sta bi liser and the
cen tral and aft sec tions, amount ing 
to 14% of the 787 struc ture). In
June 2011 Boe ing an nounced an
agree ment with Alenia un der
which Alenia will act as a sec ond
source for pro duc tion of the hor i -
zon tal sta bi liz ers for 787-9 be gin -
ning in 2013. Boe ing said it will
de velop the sta bi liz ers for the
787-9 it self, and will tran si tion the
pri mary sta bi lizer pro duc tion
when ma ture to a location yet to be
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de ter mined. Alenia will be a sec -
ond ary source. The re main der of
Vought has been sold to Tri umph
Group.

• Asco Aero space Can ada: Sec tion
48 up per fin deck, bulk heads

• BHA Aero Com pos ites: ver ti cal
fin pan els

• Boe ing Aerostructures Aus tra lia
(for merly ASTA): trail ing edges

• Chengdu Air craft (AVIC): rud der
• Curtiss-Wright: struc tural fit tings

and me chan i cal sys tem for large
cargo door (for Saab)

• Ducommun AeroStructures: ti ta -
nium de tail com po nents and sub -
as sem blies

• EADS: aft pres sure bulk head
• M.C. Gill: floor pan els
• GKN Aero space: Com pos ite mat

for wing ice pro tec tion sys tem, ti -
ta nium wing to body and wing to
na celle fit tings; com plex ma -
chined ti ta nium and alu minium
parts and as sem blies for hor i zon tal 
sta bi liser on 787-9

• Hafei Avi a tion In dus tries (AVIC): 
wing to body fair ing pan els

• Hexcel: pre-preg com pos ite ma te -
ri als

• Hitco Car bon Com pos ites: com -
pos ite floor beams (for Kawasaki); 

pas sen ger floor and cargo header
beams (for Spirit)

• Is rael Aerospace In dus tries: Sec -
tion 47 pas sen ger cabin and cargo
com part ment floors, pas sen ger
and cargo door sur rounds

• Jamco: flight deck bulk head
• Ja pan Air craft De vel op ment. Jap -

a nese in dus try pro vides 35% of
the 787 struc ture, in clud ing the
wing. Main com pa nies will in -
clude Mitsubishi (re spon si ble for
the main wing box), Fuji (CFRP
cen ter wing box, in te gra tion of the
wing box and main land ing gear
wheel well), and Kawasaki Heavy
In dus tries (re main der of for ward
fu se lage, main land ing gear wheel
well, main wing fixed trail ing
edge).

• Ko rean Aero space In dus tries:
front and rear spars, three trans -
verse beams in Sec tion II cen ter
wingbox (for Fuji); wing fixed
trail ing edges (for Kawasaki);
Sec tion 41 nose wheelwell (for
Spirit)

• Ko rean Air Aero space: aft body
struc tural as sem bly; wingtips

• Latecoére: pas sen ger doors
• LMI Aero space: wing tool ing and

com po nents
• Or bital ATK: com pos ite frames

for -9 and -10 cen ter and aft fu se -
lages

• PlasticFab: com pos ite and metal
pan els

• RTI In ter na tional Met als: ti ta nium 
com po nents ( for  Fuj i and
Kawasaki)

• Saab Aerostructures: large cargo
doors, bulk cargo door, ac cess
doors

• Safran (Mess ier-Dowty): main
and nose land ing gear (in clud ing
de sign)

• Saint-Gobain: nose ra domes (for
Spirit)

• Shenyang Air craft Group (AVIC): 
ver ti cal fin lead ing edge

• Souriau: com pos ite connectors
• Stellex: Sec tion 41 pax floor as -

sem bly (for Spirit)
• Strata Man u fac tur ing (UAE): ver -

ti cal fin ribs on -9
• TAL Man u fac tur ing (Tata Mo -

tors): floor beams on -9
• Toray In dus tries: TORAYCA

prepreg com pos ite ma te rial for
Jap a nese con trac tors and Boe ing

• Tri umph: long sup port spars (for
Shenyang)

• VSMPO-Avisma:  t i  ta  nium
forgings

Pro pul sion
En gines

In April 2004 Boe ing se lected a
choice of two en gine con trac tors.
Gen eral Elec tric is of fer ing its
GEnx-1B70 , re  lated to the
GE90-94B, while Rolls-Royce is of -
fer ing its Trent 1000, a Trent 900 vari -
ant. These will be in the 70,000 lbst
class.

The los ing en gine was Pratt &
Whit ney’s PW-EXX.

Pro pul sion Sys tem Sub con -
trac tors
• Aermacchi: na celle fan cowls (for

Good rich)
• Aernnova: en gine cowl ings
• Avio: gear boxes, lp tur bine static

com po nents and cas ing, lu bri ca -

tion sys tem on GEnx (12% pro -
gram stake)

• FACC: thrust re verser com po -
nents and mov able blocker doors
on GEnx thrust re verser (for
Good rich)

• GKN Aero space: com pos ite fan
con tain ment case on GEnx; ti ta -
nium thrust links; outer guide vane 
mount ring and rear fan case for
Trent 1000

• GKN (Volvo Aero): fan hub
frame, tur bine rear frame, booster
spool on GEnx (6% pro gram
stake)

• Good rich: thrust re vers ers, na -
celles

• Ishikawajima-Harima/Mitsubishi
Heavy In dus tries: lp tur bine ro tat -
ing com po nents and mod ule as -

sem bly on GEnx (15% pro gram
stake)

• Kreisler Man u fac tur ing: Trent
1000 fuel man i folds (for Parker
Aero space)

• Mitsubishi Heavy In dus tries: LPT
blades , IP tur  bine discs,
combustor parts on Trent 1000

• Spirit AeroSystems: en gine py -
lons

• Sumitomo Pre ci sion Prod ucts:
Trent 1000 heat man age ment sys -
tem (with Parker Aero space)

• Techspace Aero: booster stator on
GEnx (3% pro gram stake)

• Wood ward Gov er nor: GEnx fuel
sys tem in te gra tor
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Elec tron ics
The 787 will have a 777-com pat i -

ble flight deck. Rockwell Col lins will
pro vide liq uid crys tal and HUD dis -
plays and com mu ni ca tions and sur -
veil lance sys tem pack ages, in clud ing
VHF ra dios, TCAS, WXR-2100
weather ra dar, and ter rain aware ness

and warn ing sys tems. Smiths Aero -
space is pro vid ing the Com mon Core
sys tem. Honeywell is pro vid ing the
nav i ga tion and air craft health man -
age ment sys tems. Thales is pro vid ing
the in te grated standby flight dis play
and of fers a wire less IFE sys tem

(Panasonic is an al ter na tive IFE pro -
vider). Korry Elec tron ics is pro vid ing 
flight deck con trol pan els.

Other Sys tems
Other Sup pli ers
• As tro nau tics Corp: elec tronic

flight bags
• Avtron Man u fac tur ing: starter

gen er a tor dy na mom e ter test
stands

• B/E Aero space: seat ing, food and
bev er age prep a ra tion and stor age
equip ment, ox y gen sys tems

• Bridgestone: tires
• CTT Sys tems: zonal dry ing sys -

tem
• Carleton: life sup port sys tems
• Crane Aero space: power con di -

tion ing mod ules for Smiths com -
mon core pro ces sors, brake
con trol and mon i tor ing sys tem

• Dassault Systemes: prod uct de vel -
op ment soft ware

• Deutsch: connectors
• Diehl Luftfahrt Elektronik: main

cabin light ing
• Diethelm Keller Avi a tion: rotable

food ser vice equip ment and car rier 
boxes

• Donaldson Co: cabin air pu ri fi ca -
tion sys tem

• Doncasters: tur bine com po nents
for Ham il ton Sundstrand APU

• Eaton: cou plings, hoses
• FR-HiTemp: fuel pumps, valves
• Good rich: cargo han dling sys tem,

elec tric brake sys tem, prox im ity
sens ing sys tem, fuel quan tity in di -
cat ing sys tem, fuel man age ment
soft ware, flight deck light ing sys -
tem, flight at ten dant seats, op -
tional flight deck en try video
sur veil lance sys tem

• Good rich Hella: ex te rior light ing
• GS Yuasa: lith ium-ion bat ter ies

(for Thales)
• Ham il ton Sundstrand (United

Tech nol o gies Corp): APS5000

APU, elec tri cal power gen er a tion
and start sys tem, en vi ron men tal
con trol sys tem, re mote power dis -
tri bu tion units, DC elec tric mo tor
hy drau lic pump sub sys tem, ram
air tur bine emer gency power sys -
tem, ni tro gen gen er at ing sys tem

• Heroux-Devtek: torque tubes
(start ing 2015)

• Honeywel l:  LED nav i  ga  -
tion/anti-col li sion light ing sys tem, 
crew in for ma tion sys tem, cargo
bay light ing

• Ipeco: flight deck seats
• Jamco: lav a to ries
• Kidde Tech nol o gies: fire de tec -

tion/ex tin guish ing sys tem
• Lord Corp: in te grated APU

mount ing
• Ma gel lan Aero space: steer ing as -

sem bly, land ing gear tor sion link
as sem blies, NLG drag brace as -
sem bly

• Marquez: ther mo plas tic air ducts
for per sonal ser vice units

• McKechnie (Hart well): crew es -
cape door latch ing

• Michelin: sec ond source for af ter -
mar ket nose and main tires

• Moog: flight con trol ac tu a tion sys -
tem

• MTI Global: ther mal and acous tic
in te rior in su la tion (for Spirit)

• North west Com pos ites: side walls
and lin ings

• Panasonic (Matsushita Avi on ics):
cabin ser vices sys tem

• Parker Aero space: hy drau lic sub -
sys tem, pumps/res er voirs, fil ter
mod ules, sen sors, flow con trol de -
vices

• Pfalz-Flugzeugwerke: me tal lic
tub ing and ducting, fuel line tubes

• Porvair: fil ter kit and Dif fer en tial
Pres sure In di ca tor

• PPG Aero space: dimmable pas -
sen ger cabin win dows

• Rockwell  Col  l ins  (Kai  ser
Electroprecision): pi lot con trols
(in clud ing wheel, col umn, rud der
ped als)

• Saab: high lift ac tu a tion sys tems
(for Smiths Aero space)

• Securaplane: emer gency light ing
sys tem

• Smiths Aero space: land ing gear
ac tu a tion sys tem, nose gear steer -
ing, brake con trol ac tu a tion and in -
di ca tion, high lift ac tu a tion
sys tem, lead ing/trail ing edge
power drive unit

• Safran (Labinal): elec tri cal wir ing
sys tem, fi ber op tics, high speed
databus

• Safran (Mess ier-Bugatti): elec tric
brake sys tem

• Securaplane: wire less emer gency
light ing sys tem

• TAT Tech nol o gies: elec tri cal sys -
tem cool ing el e ments

• Thermion: heater el e ments
• Tri umph Com pos ite Sys tems:

ducting, metal parts, fit tings, win -
dow as sem blies, in su la tion, tub ing 
(for Vought)

• Tri umph (Frisby): large cargo
door ac tu a tion sys tem (for Saab)

• Ul tra Elec tron ics: elec tro-ther mal
wing ice pro tec tion

• West ern Fil ter: hysraulic sys tem
fil ters

• Zo diac (Air Cruis ers): emer gency
evac u a tion slides

• Zo diac (ECE): pri mary onboard
elec tri cal dis tri bu tion sys tem

• Zo diac (Mono gram Sys tems): wa -
ter and waste sys tem
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Spec i fi ca tions
787-8 787-9 787-10

Length over all: 186 ft (57 m) 206 ft (63 m) 224 ft (68 m)
Height over all: 56 ft (17 m) same same
Wing span: 197 ft (60 m) 204 ft (62 m) 197 ft (60 m)
Max. T-O weight: 502,500 lb (228,000 kg) 557,000 lb (252,651 kg) 553,000 lb (250,836 kg)
Max. range: 8,200 nm (15,200 km) 8,300 nm 7,000 nm (12,900 km)
Cruise speed: Mach 0.85 same same
Pas sen gers (3-class): 224-242 259-289 300-323

Costs
787 de vel op ment was ex pected to

cost be tween $7 and $9 bil lion. About 
half of that will come from the sup -
plier/part ner base. In re al ity, cost

over runs boosted this to around
$20-25 bil lion.

Boe ing’s 2014 list price for the
787-8 av er ages $218.3 mil lion; 
787-9 prices av er age $257.1 mil lion;

787-10 prices av er age $297.5
million. Dis count ing should bring
those num bers down to the $115-170
mil lion range, al though launch cus -
tom ers may be pay ing some what less.

Sales/De liv ery Data
Or ders

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
787 52 197 100 285 59 24 36 45 41 183 65

To tal
1,070

Deliveries
2011 2012 2013 2014 To tal

787-8 3 46 65 104 218
787-9 — — — 10 10

Or der Book
User Ver sion Ord/Del Note
AerCap -8 26/19 In cludes for mer ILFC
AerCap -9 48/— In cludes for mer ILFC
Aeroflot -8 22/—
Aeromexico -8 2/1 Gen eral Elec tric
Aeromexico -9 6/— Gen eral Electric
Air Astana -8 3/— Rolls-Royce
Air Can ada -8 15/7 Gen eral Elec tric
Air Can ada -9 22/— Gen eral Elec tric
Air China -9 15/—
Air Europa -8 8/— Rolls-Royce
Air Europa -9 14/—
Air France/KLM -9 25/— Gen eral Electric
Air In dia -8 27/18 Gen eral Elec tric
Air New Zea land -9 12/3 Rolls-Royce
Air Niugini -9 1/—
ALAFCO -8 8/— Gen eral Elec tric
ALC -9 15/—
ALC -10 30/—
All Nip pon AW -8 36/32 Rolls-Royce
All Nip pon AW -9 44/2 Rolls-Royce
Amer i can Air lines -8 21/1 Gen eral Elec tric
Amer i can Air lines -9 21/— Gen eral Elec tric
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Arik Air -9 7/— Gen eral Elec tric
Avianca -8 15/4 Rolls-Royce
Avi a tion Cap i tal Group -9 5/—
Avolon -9 6/—
Azerbaijan Air lines -8 2/2 Gen eral Elec tric
Biman Ban gla desh AL -8 4/—
Boe ing Busi ness Jets -8 6/3
Boe ing Busi ness Jets -9 3/—
Brit ish Air ways -8 8/8 Rolls-Royce
Brit ish Air ways -9 22/— Rolls-Royce
Brit ish Air ways -10 12/—
China South ern -8 10/10 Gen eral Elec tric
CIT Leas ing -8 4/2
CIT Leas ing -9 18/—
Delta Air Lines -8 18/— Rolls-Royce
Ethi o pian Air lines -8 10/10 Gen eral Elec tric
Etihad AW -9 41/— Gen eral Electric
Etihad AW -10 30/—
GECAS -10 10/— Gen eral Electric
Gulf Air -8 16/—
Hainan Air lines -8 10/8 Gen eral Elec tric
Icelandair -8 1/— Rolls-Royce
Ja pan Airlines -8 25/19 Gen eral Elec tric
Ja pan Air lines -9 20/— Gen eral Elec tric
Jet Air ways -8 10/—
Kenya AW -8 9/6
Ko rean Air -8 1/— Gen eral Elec tric
Ko rean Air -9 10/— Gen eral Elec tric
LAN -8 22/10 Rolls-Royce
LAN -9 4/— Rolls-Royce
LOT Pol ish Air lines -8 8/6 Rolls-Royce
MG Aviation -9 4/—
Norwegian -8 3/2 Rolls-Royce
Oman Air -8 6/—
PrivatAir -8 2/—
Qantas -8 14/8 Gen eral Elec tric
Qa tar Air ways -8 30/18 Gen eral Elec tric
Re pub lic of Iraq -8 10/—
Royal Air Maroc -8 5/1 Gen eral Elec tric
Royal Brunei -8 5/4 Rolls-Royce
Royal Jor da nian -8 7/1 Gen eral Elec tric
Saudi Ara bian -9 8/—
Scoot -8 10/—
Scoot -9 10/1
Sin ga pore Air lines -9 30/—
TUI Travel -8 15/10
Un iden ti fied Cus tomer -9 13/—
Un iden ti fied Cus tomer -9 15/— Gen eral Electric
United Airlines -8 25/—
United Air lines -8 12/12 Gen eral Elec tric
United Air lines -9 26/2 Gen eral Elec tric
United Air lines -10 27/—
Uzbekistan AW -8 2/—
Viet nam AL -9 8/— Gen eral Electric
Vir gin At lan tic -9 17/2 Rolls-Royce
Xiamen AL -9 6/2 Gen eral Elec tric
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To tal 787-8 465/224
To tal 787-9 467/11
To tal 787-10 139/—
To tal 787 1,071/235

Pro gram Over view
His tory
Mid dle Mar ket Or i gins

Af ter Boe ing cancelled the 747
Ma jor De riv a tive fam ily pro posal in
the late 1990s, it turned its at ten tion
to wards the mid dle mar ket, the
200/300-seat widebody range just be -
low the 777 (see re port). The first de -
sign Boe ing fo cused on was the
much-hyped Sonic Cruiser, an -
nounced in March 2001.

In De cem ber 2002 Boe ing an -
nounced that it was shelv ing its Sonic
Cruiser pro posal. For months, Boe -
ing’s an nounce ments con cern ing the
new Mach 0.95-0.98 fast jet liner had
been couched in qual i fi ers and un cer -
tain ties, a far cry from early 2001,
when the con cept was en thu si as ti -
cally pro moted as the Next Big Thing. 
The Sonic Cruiser pro gram was
plagued from the start by doubts
about the tech no log i cal fea si bil ity.
And the re lent less down ward trend in
air line yields and prof its, ex ac er bated
by the Sep tem ber 11 at tacks, made a
per for mance-driven jet look like a
non-starter.

To soften the im pact of the shelv -
ing, Boe ing also an nounced a new
pro gram de signed to cre ate a con ven -
tional, highly ef fi cient new jet liner in
the 767-size class, ar riv ing in 2008. It
will fea ture a 777-style cock pit
(some thing the ba sic 767 never got),
Mach 0.85 speed, and op er at ing costs
up to 20% lower than cur rent gen er a -
tion jet lin ers in this class (767-300ER 
for the 787-8’s com par i son, 767-300
for the 787-3). Orig i nally stud ied as
Pro ject Yel low stone, the new plane
was chris tened 7E7.

The year 2003 also saw nu mer ous
an nounce ments con cern ing pro duc -
tion ar range ments for the new air -
craft. The com pany an nounced that
large struc tures would be de liv ered

by air, in mod i fied 747 freight ers. It
also be gan a site se lec tion pro cess,
search ing for the best place to build
the plane. Af ter sur vey ing nu mer ous
al ter na tives in the US, in clud ing
South Carolina, Texas, and Al a bama,
Boe ing se lected Everett, Wash ing ton
(where all Boe ing widebodies have
al ways been built) in De cem ber 2003.

For an al ter na tive view of the site
se lec tion pro cess, please see the Au -
gust 2003 monthly news let ter in
www.richardaboulafia.com.

How ever, Boe ing later de cided to
es tab lish a sec ond pro duc tion line in
Charleston, South Carolina. In 2013,
14 of the 65 787s built were as sem -
bled in Charleston.

Also in 2003, Boe ing an nounced
that it was re cruit ing Ja pan’s aero nau -
ti cal heavy in dus tries as part ners. It
also re cruited Alenia and Vought as
ma jor air frame part ners, and nu mer -
ous po ten tial sub con trac tors to join in
the de sign pro cess.

The Name Game
The E in 7E7 stood for “ef fi cient,”

al though Boe ing also main tained that
“e-en abled” and “en vi ron men tal”
were good words too. The fi nal des ig -
na tion, how ever, was not de cided un -
til Jan u ary 2005, when the plane was
re-des ig nated 787.

As if the site se lec tion pro cess
was n’t splashy enough, Boe ing also
teamed with AOL Time Warner to
cre ate a com pe ti tion to name the 7E7.
Some 280,000 votes were counted,
with the larg est group re port edly pre -
fer ring Global Cruiser. At the June
2003 Paris Air Show, how ever, Boe -
ing went with Dreamliner.

For an al ter na tive view of the nam -
ing pro cess, please see the July 2003
monthly news let  ter  at
www.richardaboulafia.com..

Pro duc tion
Some 65% of the 787 air frame

workshare went to in dus trial part ners
and ven dors, al though this fig ure rose 
af ter Boe ing di vested its Wich ita fa -
cil ity, and then fell af ter the com pany
ac quired Vought's workshare. Boe -
ing’s goal is to re tain re spon si bil ity
for only 15% of the 787’s as sem bly,
with the rest han dled by part ners.
Struc tures are de liv ered by mod i fied
747-400 freight ers, des ig nated Large
Cargo Freight ers (LCFs). The first
LCF flew in Sep tem ber 2006.

ANA Pro vides Launch Or der
In April 2004 All Nip pon Air ways

placed the 787 launch or der. The Jap -
a nese car rier or dered 50 787s, com -
pris ing a mix of short-range 787-3s
and long-range 787-8s. The first de -
liv ery will be a –8, fol lowed by a –3
five to six months later. An tic i pated
de liv ery rate to ANA is eight per year.

ATO
On De cem ber 15, 2003, Boe ing’s

board au tho rized Boe ing Com mer cial 
Air planes to of fer the 787 for sale to
air lines. In Sep tem ber 2005 the 787’s
firm con fig u ra tion was an nounced.

The first 787 test air craft was to fly
in mid 2007. An tic i pated in-ser vice
date was mid 2008. As of Sep tem ber
2007, there were two 787s on the as -
sem bly line—the first flight test air -
craft, and one static test plane.rogram 

Pro gram Re struc tured, Fol -
lowed By More Trou ble

In Sep tem ber and Oc to ber 2007
Boe ing made two sig nif i cant an -
nounce ments con cern ing the 787 pro -
gram. These were fol lowed by
ad di tional bad news.

In Sep tem ber 2007 the com pany
an nounced a first flight slip from Sep -
tem ber to ei ther No vem ber or De cem -
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ber. How ever, the May 2008
in-ser vice date was re tained, call ing
for a new ag gres sive 5-6 month flight
test sched ule. In ev i ta bly, the news in
Oc to ber was worse. The com pany an -
nounced a sig nif i cant re struc tur ing,
with ser vice en try de layed un til No -
vem ber or De cem ber 2008. All ex -
cept three planned 2008 air craft
de liv er ies would be shifted into 2009,
for a to tal of 109 air craft through the
end of 2009.

The de lay was largely blamed on
flight con trol soft ware in te gra tion
and trav eled work, the lat ter re sult ing
partly from an in dus try-wide fas tener
short age. By the end of the month,
pro gram man ager Mike Bair was re -
placed with Pat Shanahan, for merly
with Boe ing’s IDS unit.

In De cem ber an other an nounce -
ment shifted the first flight un til
around the end of the sec ond quar ter
of 2008. Cer tif i ca tion and first de liv -
er ies were shifted to early 2009.

In March 2008 Boe ing also an -
nounced that ad di tional de sign work
was nec es sary to strengthen the com -
pos ite cen ter wing box.

In April 2008 Boe ing an nounced
an other six month de lay, with first de -
liv er ies then sched uled for the third
quar ter of 2009. Boe ing of fi cials said
this sched ule was rel a tively con ser va -
tive. An tic i pated 2009 de liv er ies
were re duced to 25 air craft.

This was fol lowed by yet an other
de lay, due in part to the IAM strike in

the third quar ter of 2008. In De cem -
ber 2008 Boe ing re leased a new
sched ule. The 787 was to fly in the
sec ond quar ter of 2009, with first de -
liv er ies sched uled for the first quar ter
of 2010.

First Flight, A Few Pro gram
Changes, And An other Sched -
ule

In De cem ber 2009 the 787 made
its suc cess ful first flight. By the end
of the year, Boe ing had as sem bled 16
787s, in clud ing two ground test air -
craft, six flight test air craft (two of
which were fly ing), and eight pro duc -
tion air craft.

This was fol lowed by a Boe ing an -
nounce ment that it would es tab lish a
sec  ond pro duc t ion line , in
Charleston, South Carolina. This line
was sched uled to de liver its first
787-8 in the first quar ter of 2012, but
the first SC-built plane flew in May
2012.

An other change has been the death 
of the -3 vari ant. In 2009 the two Jap -
a nese air line cus tom ers switched
their -3 or ders to -8s, leav ing the -3
with out cus tom ers and with lit tle
hope of be ing re vived. In De cem ber
2010 it was cancelled al to gether.

The new sched ule called for first
de liv er ies (still to ANA) in No vem ber 
2010 (see below).

Fire, And An other De lay
In No vem ber 2010 a 787 on a test

flight suf fered an onboard fire. While

non-fa tal, it caused the pro gram
sched ule to slip since the test fleet was 
grounded un til a fix was found. Flight
tests re sumed in De cem ber, af ter a six
week hi a tus. The new plan called for
first de liv er ies in July 2011.

Cer tif i ca tion And EIS
The 787 was cer ti fied by the FAA

in Au gust 2011. The first one was de -
liv ered in Sep tem ber. In October the
787 en tered ser vice with ANA.

The GE-pow ered ver sion was cer -
ti fied in March 2012.

Cer tif i ca tion Pulled Af ter Sev -
eral Bat tery-Re lated In ci dents

In 2013 the 787 be came the third
jet liner in his tory to have its com mer -
cial cer tif i ca tion tem po rarily re -
voked. The en tire fleet was  grounded
in Jan u ary af ter lith ium-ion bat ter ies
aboard two planes over heated, caus -
ing one of them to catch fire. The bat -
tery on a Ja pan Air lines 787 caught
fire af ter land ing in Boston, while the
bat tery on an All Nip pon Air ways
787 be gan pro duc ing  smoke while in
flight out of Ja pan, forc ing an emer -
gency land ing.

Boe ing began work ing on a so lu -
tion while the cause was un der in ves -
ti ga tion. It came up with a bat tery cell
iso la tion and con tain ment sys tem.
Ethi o pian was the first air line to re -
turn the 787 to ser vice, in April 2013;
the other op er a tors fol lowed by May.

Vari ants
Orig i nal Plans

Boe ing orig i nally planned four
787 ver sions. The base ver sion, a
long-range 224-242 seat de sign, has
been des ig nated the 787-8. An other
was an SR (Short-Range) ver sion de -
signed to re place the 757, with
transcon range and later des ig nated
787-3. It was to seat 296 in two
classes. A 787-STR (Stretch) ver sion
will carry 259-289 pas sen gers (in
three classes) over very long range
and is now des ig nated 787-9. (See
Spec i fi ca tions, above.)

Un til the de lays, the –3 Short
Range and –8 Base line ver sion were
both ex pected to ar rive in 2008. The
–9 stretch vari ant was to be de liv ered
in late 2010, but rollout was de layed
un til Sep tem ber 2013. First de liv ery,
to launch cus tomer Air New Zea land,
took place in July 2014. It was
FAA/EASA cer ti fied in June 2014.

In March 2006 Boe ing an nounced
a -10 ver sion. This sim ple stretch will
seat 310 with a 6,500-7,000 nmi
range and will en ter ser vice in 2012. It 
will ba si cally re place the 777-200ER
in Boe ing’s prod uct line.

Also, Boe ing of fers a VIP ver sion.
This has been or dered by sev eral cus -
tom ers in both -8 and -9 con fig u ra -
tion. Or der de tails can be found in the
Or der Book un der Boe ing Busi ness
Jets

Boe ing Launches 787-10
At the June 2013 Paris Air Show

Boe ing launched the long-awaited
-10 vari ant. First com mit ments for the 
787-10 in clude Air Lease Corp. (30),
GECAS (10) IAG/Brit ish Air ways
(12), Sin ga pore (30), and United (20).

The 787-10 will fly up to 7,000 n m 
(12,964 km) with 300-330 pas sen -
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gers. Fi nal as sem bly and flight tests
of the 787-10 are sched uled to be gin
in 2017, with first de liv er ies in 2018.

Teal Group Eval u a tion
Keep ing The Faith, De spite
Boe ing’s Best Ef forts

For the first time in his tory, a new
Boe ing jet liner had ex tremely se ri ous
de vel op ment and man u fac tur ing
prob lems. This will likely also be the
first Boe ing jet with sig nif i cant per -
for mance short falls, at least for the
first pro duc tion batch, and pos si bly
for a sig nif i cant part of -8 vari ant
production. The man tra of “We’re go -
ing to be Eleven for Eleven” has given 
way to “We’re mar gin ally better than
Airbus…maybe.”  Man age ment
placed en tirely too much trust in the
de sign, in te gra tion, and fi nan cial ca -
pa bil i ties of its risk-shar ing part ners.
This com pounded the prob lems in -
her ent in a very ag gres sive up-front
pro gram sched ule. These prob lems
were wors ened by a de gree of hu bris
and an at mo sphere of se crecy.

Where is the Dreamliner now?
New man age ment at BCA  helped the
pro gram turn the cor ner. Then
managament changed again. Worse,
the plane's bat tery-re lated glitches re -
sulted in a ground ing. Boe ing's fix in -
volves con tain ing the prob lem, but
with out truly un der stand ing it.

On the pos i tive side, the plane is
back in ser vice, or ders have started to
ar rive again, and se ri ous can cel la -
tions have been avoided. This re -
mains a po ten tially transformational
prod uct, and most cus tom ers are
keep ing the faith. De liv er ies of the su -
pe rior 787-9 have be gun. The -10 has
been launched and looks very prom is -
ing.

The 787’s suc cess shows that
build ing a better mouse trap can make
a dif fer ence. The 787 is a very am bi -
tious prod uct that’s fo cused on the
most ac tive mar ket seg ment. This is
the ex act op po site of the A380, a rel a -
tively low-tech plane fo cused on a
shrink ing seg ment.

It’s not just the A300/310/767 re -
place ment mar ket, which in it self is
big. It’s route frag men ta tion, which is
hap pen ing as fast as de reg u la tion,
ETOPS, and other fac tors al low.
Tech nol ogy, in the form of new
long-range twinjets with low seat
mile costs, is stim u lat ing this frag -
men ta tion. Even in Asia, av er age air -
craft sizes are shrink ing.

How ever, Airbus is now a much
smarter com pany than it was when it

launched the A380. Ex e cu tion on the
A350XWB has been ex cel lent. Better 
still, the com pany has fi nally de cided
that the A330neo is a far better way to
go af ter the 787-8/9 than the doomed
A350-800. While the Dreamliner will 
be the plane of choice for the
long-range mar ket, there will be
plenty of cus tom ers who think
A330neo is just fine for 4,000 mile
routes. But this 

In the long run, we  es ti mate de -
mand at 2,500-3,000 planes over the
pro gram’s first 20 years. This is a
good, and even nec es sary thing for
Boeing, be cause the company has al -
ready de ferred $26 bil lion worth of
pro duc tion costs to fu ture pro duc tion
air craft, with an other $3-5 bil lion
likely.

Clearly, it will take much lon ger
than ex pected for this plane to do
great things for Boe ing's bal ance
sheet. And if Boe ing keeps try ing to
rem edy the sit u a tion by squeez ing la -
bor and sup pli ers, this plane might
never make money.

Pro duc tion Fore cast
User (Vari ant) Through 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 To tal

Boe ing Com mer cial Air planes
All us ers (787*) 228 126 136 140 135 130 130 120 115 115 110 1,485

*Ex cludes six test air craft.
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