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AD : Airworthiness Directive

ANA : All Nippon Airways

AOM : Airplane Operations Manual

APU : Auxiliary Power Unit

BCU : Battery Charger Unit

BDM : Battery Diode Module

BMU : Battery Monitoring Unit

BPCU : Bus Power Control Unit

ccC : Constant Current

CFR : Code of Federal Regulations

CP : Chief Purser

CRN : Current Return Network

cvV : Constant Voltage

DME : Distance Measuring Equipment
EAFR : Enhanced Airborne Flight Recorder
EICAS : Engine Indicating and Crew Alerting System
FAA : Federal Aviation Administration
FCE : Flight Control Electronics

FHA : Functional Hazard Assessment

FL : Flight Level

FME A : Failure Modes and Effects Analysis
FTA : Fault Tree Analysis

GCU : Generator Control Unit

HBB : Hot Battery Bus

HECS : Hall Effect Current Sensor

I1LS : Instrument Landing System

IP : Issue Paper

JAXA : Japan Aerospace Exploration Agency
J ST : Japan Standard Time

LGA : Landing Gear Actuation

LIB : Lithium Ion Battery

MAC : Mean Aerodynamic Chord



MCA
ML G
MOPS
NLG
oCV
ODA
PF
PM
PWM
RNAV
RIPS
RTCA
SC
SEI
SOC
TC
TIG
TSO
TWR
VOR
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: Multi Channel Access

: Main Landing Gear

: Minimum Operational Performance Standard
: Nose Landing Gear

: Open Circuit Voltage

: Organization Designation Authorization

: Pilot Flying

: Pilot Monitoring

: Pulse Width Modulation

: Area Navigation

: Recorder Independent Power Supply

: Radio Technical Commission for Aeronautics
: Special Condition

: Solid Electrolyte Interface

: State Of Charge

: Type Certification

: Tungsten Inert Gas

: Technical Standard Order

: Tower

: VHF Omnidirectional Ranging
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1,85 2m
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In lieu of the requirements of 14 CFR 25. 1353 (c) (1) through (c) (4),
the following special conditions apply. Lithium ion batteries on the
Boeing Model 787-8 airplane must be designed and installed as follows:

(RAR)

14 CFR 25. 1353 (c) (1) ~(c) (4) DDV IZ, LLTF ORHIEMFZ#EHT 5,
A=A 7AX7 87— 8HBEIZIKITHL I BiE, FiidEMEICHE > TRREFS
., WUZEREICHE S L T T e B 7Ry,

D Safe cell temperatures and pressures must be maintained during any
foreseeable charging or discharging condition and during any failure
of the charging or battery monitoring system not shown to be extremely
remote. The lithium ifon battery Iinstallation must preclude explosion
in the event of those failures.

(RER)

THIFTRE 72 B ST EIRFE DM, W T FE AR IRIK (extremely
remote) ELREAINARWHEB XTI Ny T U —BEHT AT LAOMEOR], %
RIRBNRE R OENBHER SN RTiEz o2, L1 BEEIL, £h
B DOHIENFEAE LIZG B BB A 1T 2 b O TRITUIR B 7220,

@ Design of the lithium ion batteries must preclude the occurrence of
self-sustaining, uncontrolled Iincreases In temperature or pressure.

(RER)

L I BO&GHT, BEIIES O CFifiry, HliE~ R EFoRE%E
PiilEd 2 6 O TRITNIER B 720,

@ Mo explosive or toxic gases emitted by any lithium ion battery in
normal operation, or as the result of any failure of the battery
charging system, monitoring system, or battery installation not shown
to be extremely remote, may accumulate in hazardous quantities within
the airplane.

(RER)

B E R ST TR & GE SR R Eds, B AT L%
L3Ny 7 U —3EOHE (REE) ICX->TL I B bIeAT DR
P BEORAIT, BAICAFREPER SN ZLBb-> TR b

20,

_46_



@ Installations of lithium ion batteries must meet the requirements
of 14 CFR 25. 863 (a) through (d).

(RER)

L T BOEEfHIX, 14 CFR 25.863(a) ~ (d) DEREUECEHA L TS
IRBTRN,

® No corrosive fluids or gases that may escape from any 1ithium ion
battery may damage surrounding structure or any adjacent systems,
equipment, or electrical wiring of the airplane in such a way as to
cause a ma_jor or more severe fallure condition, In accordance with 14
CFR 25. 1309 (b) and applicable regulatory guidance.

(RAR)

14 CFR 25.1309 (b) K ONEH & 2 BIHIFEEHIAEV, L I B HA W
*f % ATREME D & 2 I B ME DRI SUT KRS, O EY) . BEES 2 v A

. BEER IR O BRI MRICHEE A 5 2. HARAR (najor) XITHIZ

ﬁbw&&% Bl S Z LTI 520,

® FEach lithium ion battery installation must have provisions to
prevent any hazardous effect on structure or essential systems caused
by the maximum amount of heat the battery can generate during a short
circuit of the battery or of 1ts individual cells.

(RFR)

L I BEEL, Ny 7 U —=SUIEBI O A3 LIRS A LGS
KRBT Ko TIBIE TR U AT DGR BN K S 2 L 2Bk
HHREEGT L OTRINERS20,

M Lithium ion battery installations must have a system to control the
charging rate of the battery automatically, so as to prevent battery
overheating or overcharging, and,

(i) A battery temperature sensing and over—temperature warning
system with a means for automatically disconnecting the battery
from its charging source In the event of an over—temperature
condition, or,

(i1) A battery failure sensing and warning system with a means for
automatically disconnecting the battery from its charging source
in the event of battery failure.

(RAR)
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Ny T U — O A BERIZIERTT 58y 7 U —il BN M OV R
FEERAGE ., XU,

(11) N7 U —HEIeAERE, BB L Ny T U — OB 2 B BRIk
T 5Ny T U R & OVE RS E

Any 11thium ion battery installation whose function is required for
safe operation of the airplane must incorporate a monitoring and
warning feature that will provide an Indication to the appropriate
flight crewmembers whenever the state—of—-charge of the batteries has
fallen below levels considered acceptable for dispatch of the
airplane.

(RER)

P ZERE 0D 2 AEML D T2 D2 DHEBENS L TH H L T BIEEITIE, Ny
TV —ORBEBREDPMAERDO IR SN LIV FICR T LIz & =
([CE B G 725k BT 2 R I3 2 AR B RE DS LA STV 7R T
TR 57200,

© The Instructions for Continued Airworthiness required by 14 CFR
256, 15629 must contain maintenance requirements for measurements of
battery capacity at appropriate intervals to ensure that batteries
whose function Is required for safe operation of the airplane will
perform their intended function as long as the battery is installed in
the airplane. The Instructions for Continued Airworthiness must also
contain procedures for the maintenance of Iithium ion batteries in
spares storage to prevent the replacement of batteries whose function

Is required for safe operation of the airplane with batteries that

have experienced degraded charge retention ability or other damage

due to prolonged storage at a low state of charge.

(RER)

14 CFR 25. 15292 BUE S 41T W D M2 2 fikiee 9~ % 72 D OFaRITiE, M
ZEREDLZRTEM DT DI T OBRENLETH D L 1 BAS, HLZepBICHE# S
NTWDHRY ZOMREEZ BT 5 L 01Ny T U — BN &2 w722 Mk
THET DI OBFENENZEN T RITNIT R B70, £o, Mikfh
AT, BT ERE CRBIBRE SN2l FREREFE O T 2 O
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DERGEZ T TNy TV —ICZB SN L0 &IET 5720, FlidnficEs
F5 LI BOBHEFIEZE A THRITIUZR LR,

Note: These special conditions are not intended to replace 14 CFR
25b. 1353 (c) in the certification basis of the Boeing 787-8 airplane.
These special conditions apply only to Ilithium ion batteries and
their installations. The requirements of 14 CFR 25. 1353 (c) remain in
effect for batteries and battery installations of the Boeing 7878
airplane that do not use lithium ion batteries.

(ﬁﬁ)
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2.0.0 SectionZ2 Non—Normal Checklists

General
(Hig)

T DEIZFIE X 1 Non—Normal — Procedureld, A L J=2 IG5 /-
DD TH S, L7355 T DProcedure /=17 TIIX Iy TE 200 L 972
T D FEREDFEA L e EIT, KIS U /e sk ZE2 DRLE K60 5 3,

(FR%)

_59_



(12) Fmergency Landing
BERITLL T DR DT L 7o 6 d L O DML 51T, ®77 0 Db
2R GGEN DR EF BT S,
(Hh i)
- Cabints L OV F 7= /dCrew Rest Compartment(ZSmoke/Fumesio J- O8N/ FE 7= 13
Fire 3F#A L, HEEXIZTHK & IEIC R TE 0055

()
- TOM, TTT ORI BEA R X S &I S48 55
(i)

Cabin or Cockpit Smoke/Fumes/Fire

Cabin (Overhead Crew Rest Compartment b Z7v) TSmoke/Fumes® 5 )
(ZFire SFEAE L 725 ET, Cabin TOJHKITE)ZEDELE I DG & =17
B8, BEFFHD 5 LD 14 &Cockpit E DEFHEFEIZH = 6, HHHT
Z2Communication& fEIR T 5,

FEIN D FESF 7 #EfF T 5 /20D (ZSeat Belt Signs Selector#ONE L, £i22
72 5 PA Announce & 75,

Cabin/Cockpit D5E4T 3 Smoke/ Fumes, <+ DB ECas, B 5V VIFELT
TGRE I TOBHF, HSVILTTR I SEA DD SHFIZIL, [H HIZ0xygen
Mask, Smoke HoodZ /75 = & #ZET B, ZiL5DEEHIZ, Smoke/
Fumes, C02, &DMEG ZECasDEITINIZHZ) T S,

(LA T )

2.13.4 FEEMHTIA
FIEOFEF B FIEIILL T LB TH D,

]PAH[([NGBHAKE .......................... SET
2 OUTFLOW VALVE switches (both) = « « « « « « ¢ ¢ o ¢ o ¢ o o o o o MAN
3 OUTFLOW VALVE MANUAL

switches (both) = « + = « + = « « o ¢« ¢ o o o o o o 0 o Hold in OPEN

until the outflow valve
Indications show fully
open to depressurize
the airplane
4 FUEL CONTROL switches (both) = « « « = « « « o « o« o o« o o o CUTOFF
S Evacuation « * © o © s o s o s o s o s o o s e s e s e Initiate (PIC)

6 Advise the tower
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7 Engine fire switches (both) =+ + + + + « ¢ ¢ o o o o o o o o o o Pull
EAPU fire switch « ¢ © © o o o o o o o o o o o o o & Override and pull
9 [f an engine or APU fire warning l1ight Is
illuminated-
[lluminated fire switch =« * © © o o o o o o o o o & Rotate to the stop
and hold for I second

2.13.5 AREKA T v MNEAERTOEEO K FFR

AKERA VT MEARTL ER24F12H 1AL 254F1H15HF
T O [FEFE DR EFREE H NS R OB TR DWW T, AEE T2, £
DOFER., W T OR BIEN -T2/ MKIRIE, — 2. 6°C (P2 441 2H2 3H)
Tholz,

(T4 [FEOKERE I T D RIEIIR (2012/12/1~2013/1/15) ZHR)

3.1 EHEEOEKE
B R K OVRIERAE I3, L 7o Mt 2 e B FRERE - K OB 2h et 22 B Kk RiEFl 2
LWz,

3.2 ML DMZEFER S
FIRE XA 2D 72 Z2RE 28 L, BTE O RAREM 2 Thiv Tz,

3.3 KB LDOEHE

2. 13. 2ITFR L 7o AR A P VR R OBHFERIIAEKRA 7 > M a8 3
HENWTHS 1 HOEGHICERALTWD, T, BEHBIIEY > 7 AE 45
Tl EBbn a2, EUT LNy T ) —REAENETEINIRE L2 X, 3
FER CIRER TE 20, 207, RIRRENSFRE A Y 7 U —DO A BGORAEIZEE
L7=AREMENREZ 2 B b,

3.4 FHRBEENOLAEREET

(1) BNy 7 V=S EA R FR Shiz & & ORBEO N & O
B PR K ORI o Dok, IR & DM ORERSIN BRI 5 & [F
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BlX, A4y T ) —OREEPRA SR R Tl bR THRTE 5
EIRZEPRIZERE Lo, TSI, EHIE D FREICHEIT L TRz isIicEA L T
wkm%%@ﬁéﬁk_k%ﬁ%bt%@k%méhéo
[FD 7 74 L a—X—Oiekr bl 5 & R L ORI LIX TR
IZHE> THRHZHIG L TW e b EHEE SN D, £ L CEEITEREZEDOFIAT
b5 APUKREZEREANCAT> CTPHEN LR L TWe, 2D, AA 2
Ny T — ﬂ&hb%f BIEN RS o RIEECTH = P U 21 L7211
APURERICLDOEBBNDPMHRTE, BNT T U U AENAEETH-T-HD L
HEIND,
(2) HENTETFSSWVWRWALEZHEBIE, koY EHESND,
20774 hba—X—OFtdkD LB, ALy TV —DFEIKT
BB > 27 AOEBIRRE SN TE Y, K2.6.21RLcdBh ., HEHR
HUTZRTFBEREN L OB AT A, FFHEBVITERI L Tz L HEE X
N5, YT AT LAOEENC LD A— =T A K« »2OLT RORIHET U b7 a— -
IV NBHER S VT — BRSNS S, RSB o—E . 20
BHFINETIHFyEL 2T — a7y var A by ML EOEN
IZAD BB L ORRICHFER L2 E TREANE LGN EEZOND,
(@ IEFITIL, IRERN Kb E (HBBRENEZK-TLEE25T,)
CHEMICHEIT T2 L2 ICEFFSN TS, KEKA VT v b THRIIZ
EICASVTMW LIGHTS) MFRSNZHHIE, A A 2Ny T U —3 s
L7c7z9OHB BOEN KDV, FFEFIARRUT LI EHESND,

3.5 FEHEDLH

2.1.2Q) DNIEKE 7 T A FLa—F—O&FENENDL, BEIZY U —DHEIG
ﬁﬁﬁfwéw%%;Ltﬁﬁfmm%&ﬁbt%@k%méﬂé REFRFEDON
WASHWT 5 &, REOHFIZIIMDEZFRZ LIEZ WD, 1T EDFEIINY %
BN T HERICIE W i 2 R TSR A 7 A4 FEE - b o LHEE SN D,
FEFMHE AT A 2R L7ATENEL, BEED AL Wb ODEREIThoIZb D L
HEIND,

A ZEHE DR BRER OB BT, RO ERERTNCHE EBBICERZ5E T L TWis
DEHESIND,

3.6 7IARMLAa—H—0AAf Ny T Y —EEDHK
2. 11 LZTRER L7z &80 | [AHEICIIAK S 2 & T\l — RBNEEfF I CTuni=7-
W, AA Ny TV—DFBEBENPET LTAPURYy T U —N5EYIAALTL 2EERY
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T@ékAPUNV?U~W%%%ﬂmﬂé EMMER SN2, ZOFE, X2, 11. 112
RTEBY, AA Ry T —EBEOELEE Y —(ETHLAPUNN YT U —EEN
@méhéo%®k®\$$k4/V7/kﬁ AA Ry T Y —BIEBMET LB
IZREER ST AL Ny T Y — FllViAPUA/T) DEETHST-bD L
HESN, BEOAAL LNy T V—FBEX1 1 VU FCThozHEESIND,
ﬁ%%ém%fﬁwmﬁﬁ®ﬁ—Fﬂmﬁéhkii@ﬁ%?@ﬁ%ﬁAMQ%ﬁ
FIEPEI NI T &IE, BRI HIE SR DR HERBIC iR Do Tob D EFE X B D,

3.7 AHEREREREOSHT
3.7.1  PHEMELRS T AEIRE D L D 25 )

2.11.5Q2) DB KL ORIFR2 X2 —7 BIVEFEEFOEMRN JERE2) |

DFLERIZH D LB, WEEE N BET L L, ZOEZBICHNENS EH LT MR
AL, BVEEIL, —HI1VEEOEFERKRTFAHY ., 0%, 4 V~EIEL
72120 VKT LT,

NI RS EZICN FRFEAETLIOE, 1 oD L A2 N THEERRNEET S
& ARG ER CIE ARG TRl 2 = LI K 0 KRBTSR LB 5 LN
JEN BRI B0t HESNS,

Ny hEABIC-HEEMETT 501, NEERKAEE LT L AV FPRER
TN TR T L & BICRIE LZERE 225720, WHNCEE ST 2o
DT L A B ERNDTIVAKSR, BANEERPUC XD RIEELEOIK T NREAET S
ZEICEAAEERB L OND,

PHEBIENEETADIL. 2O L AL "B IRIVAAT BIIZLY V‘?%K@ﬁ‘&
DHAE LT B VO TEMREEBERN L 2 — XD X 5 I SERSER S -2 &
LDAREMERZ 2 b D, AEEER IR, EMEEEIER SN0k, %
NENOMEE LTHEHIN TV DEE T VI = AORESEOE N EHESILD,

BIVEENRAVILEOVAMEF L2 Eid, BANETHRAE LI REIIGIC LY
WD A LTz A NSO L A P THEANL—F —NERL T, IE
BB ORAS N E LTc e EHEE S LD,

3.7.2 Ny MNEERD o & 7 X —FA/EH)

2. 1L 5IZFLIR L7 A HBRBROERE 1, 2 KNS DFERNL, BADORU MDA
LIcBICa 27 2 —OBNBET 5 Z EBER SN, AR, a2 7 42—
2654@£¢®kk@ Ny T U =T VOBAENIEAE LRI S D

IREFENTWD, L, AHRBRONR Mo a7 Z—0BKE, &%

VEEK Oy T U —EEOFE GIMAEIFTRAEL TRV, BFREIFHEAEL T
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WRWIH Db b Targ 7 Z2—NERK L2 &L, X MZXb'AEDOE
SR BMUILAAE LT BT BV ORBIRBIC L DO EIC L a2 7 X —
DFMEB DO A REMENE Z DN D N, a7 Z—BROFRRNERFEST D Z 1L T
Rinolz, ZoarFy Z—0EEENT, 2.11.6.51ZEiR L= BAIC X B 2[RI/
TU—_U bk (B—F—) BB THLRAELTEY, ARy T U —lZBWWTELD
NY IR ELTRICIE, a2 7 2 —OREEDN AT D RIREENE W EHEE S
o,

ar g2y Z—OREENL, N2 PRERBH~BHHTRET D, £, aUF
7 2 —BARED Ny T ) —EEOEENT, T<AERMTOV ERD,

T8 TIZBWVWTAAL Ny T U —NERERE L THER IS OITEEERN A
THELEGBATHY, BREMWERIFIZAAL Ny T U =22 MRRAET DR
IO T/HhINEBZLNDHDOD, JT—FD L5 IR FEBFAETIIEEDOFET
D THRANTHDLZ &b, SFOFUFERENRELLZLEHER, TOY A
DFHE D LBEHEIZONW TG T RE LD LEX HILD,

3.7.3 RXUMNEDEBNLTS—RENRYT U —Ry 7 2D

2.11.5©2) O K ORI 2 [MHFEHE 2 —COBEHERE] OFfX2—8—1
KOS 2 —8 —2 TRVERE - 7—AMEREL (BRE2)) OFEIZHDH LB,
T —AMOERENERD E 6 F LD MMEKS O TT —A#Z1, 000 A
A OBWRBEAELTEY, ZOXA IV T THELZ6FELORLr—A LT
L— A= L=t ExbND, ZORE, 3.7. 1 TR B0 6 HFELITE
TOT VLAY NTHEEPEZY, KoL A MaEoTVWDHIEY — FHIEE L T
TN AL BT VLA IR o RER L s TV D EHEES LD, £
DD, NyTU—Ry 7 ZLDEKIZL>TEHRLLOEARIIT — XA BT
RolebDEHEEIND, LLRRDL, 7L —ARN—L DRI, Ny TV —
BEOK FILfidk I N TV, —JF, 2,11 6. 515 L= Bz kL 53y 7 U —
R b (B—#—) BERCIL, 7T —ARRUTKERPBEL TWDHEN Y T U —EED
KRR SN TEBY, ZHE Ny T U =Ry I A~OFEEENT — ABN & 7eo
Tl LHEESINS,

VAT =R LNy T Y =Ry 7 ZAOEAEIIEHRNI R AET D720, ZHUTfE S E
JEH AR EEB ZR"T b D EZZ BN,

3.7.4 T —UMEDORE
2.11.5Q) TR L7-AHRABROIERE 2 DRERICB VT, 6 BFEZ/LOE/LF—A

ETV—ANR—IT — I ME L DEENRBINT, 3.7.3Th_7EB0,
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T—AFIZ1, 00 0 AZHR HRERNPIMNTZZ L EUETERZDL L, 6F L
DN =R LT L— AN —DOFREPWH AN TS Lz 7o, BIRAFEEL TWD
EXICHEMKEITNBENT 2Ly, T O X Y T —  ENEE LT L
HEIND, 6 BFEBELDOENLr—R LT L —ANN—NEE LRI, &EBICT7—
AR RERDTEN 7T HFB AN b LERIR EHESND,

BIRNIAE L CVDIFC, BN LV EENT= 0 95 2 & 240 KT L Wit
WINCT — V7 EED X D 727 — 7 RENFA L, 7 — 7 EOKREIC X 0 BLIx&E
RERD,

F7o, 2.11.51) TRER L72IBHE 3 ORBR TlX, 7 — 7 BB DIEBI RS ST
W, ZHUE, Ny T U =Ry 7 ADOT —AREHER L TR oz, 'L
P RAEN TV =Ry I A% LIz T — A~OEEEE PR I N T2720
EHEE S LD,

3.7.5 7 — AR O

2.11.5@Q) K UOBIIR2 TAHTEHE ¥ —COBMERERAR] OffX2—-8—1K
OffX 2 —8—2 TBAEE - 7T—AMERE BRE2) | OFisICH D LB |
TR VNAVDR MTDHEIE T, 6 FBLNDDOBGIEIC & - T 7&K /L THERERK
WFEAEL, 7THERVIIEESICL Y NEN ERT 57207 —XDORZEN A
LTCWEEHESIH, ZHICED T L—2RN—RH I 6 B LOELF—R LT
FERERR L7272, 7T — AR E S ERSAZ EHEE S VD, O R
X, THFEBADBN N LTCEHEOEERK TRICT —ZAFICH KL, 6 3 0 AR
TWeZ b e—%¥+5, £/, ROERMEOE—271L1, 01 0ATHY, RO
PREIGE TIZZ DX A I T TTF VT I 0D FEORICKRPHTND Z &b,
2% HOEBIRERICT — AR UINT-b D LHEEIND,

AHEBRBRCHER L7 — 28T, FRIEH STV D b0 LIRS EMEISE
WRH DT, WHINEBRLITRR D bDER> TS, LinL, 7—ABE R
S HESNOBRMEIL, 7 A AEBET DL RYRETHY, T—R
FREEWT & W ) FOFER A B CEX - B2 b5,

3.7.6 AHREBROIIE 2 LIEHE 3 OMIE

2. 11.5(2) OV (3) TRk L 7= A HaRBR O HE 2 K OYERE 3 ORERICK VT, BVr
FEOFENDIA LTz,

—J7, 3.7 4TIz X H iz, RGO RENOGIFRE2 TIET — 7 IEMNRBAEL
TEV, B3 TIET — 7 ENEAL TWhrols,

BN =R T =A== I Ny T V=R 7 R L3Rl & FEE A Mg
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%DLT®’%0T7~7W$#%$L&mﬁ%7 DD XD B E 72 D,
ZDTD, T — 7 EOBSEAR WA RE L, BV ORBIIGIC L DIRE B
Ul khliz@mie b tBEx b, Lt#of £ HRBRIC B W TIERE 2 TRV
AL, EHE 3 TEMBRENRAE Lis o BBl Ay —RA L T L— R/~
NI Ny TV =Ry 7 2L OEERFIZ, 7 — AR SN TN D EREHER LT
KEFDIEND Z EWZE 0 T =T HENBET DN, 7 — ABPEER S TU 720
EREBWRNBIMENT T — I HENRBELRNWZ LI DEEZ LD,

3.8 AA ANy T U —{HEEORKBICET 55T
3.8.1 XV bMDIEF
(1) CTAFx  HEHENSHEISND NONEF

TYILONENEE DL ERAANREERL, BEELE~ZFH 5, 2.6.5.21C
Lk L7z B0, WELIZBELVORNERS B RHELL BT/ LB
DIy NRFRAET L, WIS, BEERELVORNER ERT5 L. S EIXMEE
TANEEZEZ L, LRICBELEZE IR MCEOVREMET LTV
=, B LVOFEICL VS~ ESND I LI D, O EESE
L, 283 R LIZCTAF v VHIRIZ K D2H/5 B LVOERIREZ 5T %
ELRPNCARY PRRELEBEME3HFERLUI6FEELTHoT-b D L H#HE
EIND, TOMDEMZHONTIE, UFTO LI ICHEEINS,

s 3FELDOHEIZ2FE L, FOHELIZ1EEL

B/ ELDHEIZTHEEL, TOHELIZ8EEL

(2) ﬁﬁitm?w@%ﬁ
FE Q) TR LI, FIOIIR R LT3 HFELITI6H L
EHEESILD,

MHE3DT7 T4 FLa—F—ligkInL TV AL Ny T U —EEICX
HE Ny TV —OREENEELIEHEOBELKFTIE, 2 9 VD 2B
14VIIETFL, FIZ2MHEIZT 1 VAEETLTWS, 11 VREHESh
TWAEFD A A Ny T J—FEEX, 3.6 THRXZLHZ, 11 VLUFT
bolot#EIND,

AA RNy TV —DEEKTFIZIZ, LTFDO200KKRNEZHND,
O Ry NgEOaLE T E2—OEE
372ft&tiérxxyk%$% a &7 B =BT %R EE)
BINTWD, a2 r72—n,nRlT 5L, YRR K VEKR 2R HE

#ﬁ<ﬁétw BETISERFHTOV ER D,

B 7 X —OFRFE O AR, N MAEBRE~BATH D,
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@ ‘AT —RENRYT U =Ry 7 AOHEHE
3.7.3Ck 7= By, XUMLEEALDEAS—RERY T U =Ry
7 AL I/~7\/\—75>% BT He, AR LEEART —RAEB LR,
Ny T V—EBEORTNBET DL EH D,

A=A T L— xA—®@%@%$Ltﬁm RN Lt
NI3FEBNALTHIITHESNA NNy TV —EEF4FE~8FLVOLEIHEL
Thbr20VERD, 6FEBLOLGEIL. 7$&U8§?W®—ﬁﬁﬁk@
Hleb8VErsd, 3.6ICFGRLIZLIITAALS Ny T U —FEEIT11V
HTT%éikﬂE\WWLA/FLkﬁWi6§?W@ﬂ%@WWVE%
z bbb,

O, 2.11.5@) IR L7 HEABROERE 2 ICB 1T 56 /L ET L —
ZN—DIWENTT LI, 6FBRANEICR F LRSS, 6 BN
HATT b— AN — L il UG D3 T4 5, € OBROHEMRIIWe i 72 729
6%%»5137V~2A~%T?~7M$ﬂﬁb<%Ebtk%z%ﬂ
2.8.3(6) IZFCIR L7z 6 F e /L OBEEIRILE T JE L2, £z, AHREBROE
BE2ICBITA6F/ELLET L —ZAR—DRELABERA T FD6FE
& T L= ZN—DEEDFEAERUPEELL TWDH T Enbb, LU b
LE-DIZ6FE L EHTESND,

3.8.2 =my & X —DBAHA

AKERA LTV MDTTA N a—F—DAA Ry 7V —EEOTEN 1 1V
272> TWAM, 3.8. I THR7ZE DAy T UV —KRy 7 AL DBERENPHE LT &
ﬁék\7~%%@@%%?%%#étw\Ny%v~ﬁy&x&@@%ﬁ%ﬁb

LB BN,

3.7.2CH =X 91, RuT U—ND1EBLERX FIEDLE, a X T X —
BT 2RREENV D B VR TRAET D2 00> TEY | RO A A Ry T
U—=Tb, FRRICar X7 X —OBMAREE L LHEESND,

3.8.3 AA w7 U —HEEORE

AA Ry T U —HEORIEIZOWT, 2.11.6. 7Ttk L7z BAEDFHD A <
FEHWTHT LIZRERITIU T B Th D, i, $@®F%4yﬂy?U~
BEIIL.BATT I b a—F—ITilskSNTc A A Ny TV —EEZERKT 5,
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O AXFA

AA RNy TV —EEN3I1VND
SOVIZIKF L7z, ZOERINLEE
KTFOR, ALy T =D
DOE TG RIRE FF-Z2 15 NES
g (3.1 0I1C%&R) kOt T—
ADRZIENRAE U T, REAIZ< h L
b EHEESND, 3.8.1(2) 1Tk~
=Xz, TORHOENLVILI6FEL

ft (1000)

k%méhéo«/kﬂﬁébt_k H
by N Gear Handle LGA
73 % 6 ﬁﬂz}l/ j: %iﬂfﬁ‘%z} %%EE L/ NLG Door _Closed LGA I—3V
TBY AL —AHEEL TV =H O MLG.R Door Closed L GA I
MLG L Door Closed LGA ]
CHEESND, ZOEALT—ADN I

B
NpAS - = >
ORI HRIZLY, 6 F2AEDLD 383-1 KEARAITULTD

AN —=DPEMR LI D EHEST AUy TFY—BEEIL (HH)
Do

EHIT, ANy TV —OFBEIL2 9 VERLFEKLEZE, 14VAETFL
TW5,

ZOBERTIX, 2% 7 2 —ORKIC X % ATaEM: X133, 8. 1(2) Tik~7z
EBOV Ry TV =Ry 7 RALEvNIr—ZADEKIZ LD EBEREZ LD,

@ AXUFB

AA Ny T U—EBENL 1 VEHFEFL TS
fi%, 3.8.2Cilk_7=L BV, 247 % —DH
e 6FENDELF—ALENy T =Ry 7 X |
DEAED EH B ALM G RFEEL TN &EFE X
Hivd,

AA Ny T V—EBED20V~DEHIF, =
VR TH =N L TWAHRIZ 6 F LD —
AL T U= AN — DR N—RERICBEN 7272
EEZEZDBND, TDhR, ANy T —&EE
N2 7TVICERLTWSZ &id, ZORRETIEIRV FLTWEDIZ6F LR
DHTHSTZZ LR L TN, Ny T U —EED 1 1 VADIETIEL HO,
AV E T E =N LT XIT6 FEELDORNLS— R L T L— AN
Lz blitksrboE2x6N5,

X 383-2 fE#KEFD[EEK
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@ A kC

AA Ny T V—=EEN26 VAL TWDLZ EiX, ¥ 72—
CHhiv, TOMRFRT2ERHORADNER L TCWAREEEZRL, TOHKD
2 3VADEKTIX, YEBEANRY N LEAREEZRL TS, ZiT
2.8.3(5) T &Tbtkk@5%?»#A/bewﬁﬁot_kiU
2. 11.5Q2)FIZR LR A Y 7 U — 2 H L 72 BYR R I EERICB W T,
ERELVOWRIZBGIRIZ L VR M58 UE, S1XIES 3lOELTH
HAEEMENE N 16, Y X 7B EALTH D alEEMENE L,

@ AXVFD

23VHH 21 VADELEOKR T, BLRAEETEALERYT U —KRy
I AP LD T — I EENRBEL, 1B ~S5FELORETR/LF—
PEE SN EEZ BN,

D%, 3F LD, 6F BN —RE 3FB B — AW TEE,
TV MELOEENEE LB 2D (3.8.3. Lictkik), 6FEL&
SEEANEE LI LICLD, 3F~4FE~5F~6F~3FELOMF
ORI, 4BXLOPSFEELVOZRAF—RNREITHE SN EE2 DN
Do

STEENDIEMD T A NINtEfiR LTzTe, 3F /L LA4FBELVEDR
SNAN=E 3FBNVIEWEL E ORI TTY — 7 E M BEDY . £ZT4HEK
VS5 FEELNLVORBRLF—2R2THELIZEEZLND,

AB"K OB FENVIRECRNVLT 2R THEE LD, XU MIELR
MmolzbDEZEZ LD,

® AXUHFE

AA Ny TV—EBENR22VIrH51 1 VIZIKTFLE, 2, B, =
VHETE—=NBB LY 6 /LD ENL S — AL T L— A= NG L
tbDEBEZHND,

©® AXFF

AA Ry T ) —EBEDOEENL., BAMEOERK LT — 7 EDIEIC

Lot LEZIOND,
@ AXFG

AA Ny T Y —EEE, 11 VEHERFLTWE, BHEOBHALTS. 6
TRk Lo LB, AL Ny 7 VU —BFED 1 1 VO, HER
DS TWEZ EIZEDAPURy T —EENLEINT- LD LHESN
Do
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® A~ FH
BHOIMHADEEBY . X7 RT7TOLight SEIT L7, BEN 3 VICE
TLEZbDEHEINS,

3.8.3.1 3FBLBILLE6FBLILOBEST VA
6 FZENLDENLF—A LT L — A= OB IRAET DT — 7 B O BEC
i@\7%?w&03%th%@tAV~5~#@T RS 34 L TRy

KRR AT S, ZOBSRICL SEEADIOSATERIC, 3FEBLDOS AL 6%
YA DS 20N, T — 7% =RFEAELTZZ IR, Zo2HITBEE SN &
EZEZ N5,

3FELDSA4L6FRVLDOS 2NREFINTZLIZEY, 3F, 4F, 5FK
V6 BNV OBAGRIEPER S LD, FBIZ 3 FE/NOEMSG T FIZdH 5RO
T2 SEL OO BB L O RIE L=, IEMRIE T & 23 28— (R A3
AT, BBV TWDIREE CTHEfih & SREZ ARV IR L7272 T — V7 D L 5 72
T— 7 ENEE L TRAELTEEEZOND, ZICK Y, 3F B IEMmEG TR,
SEBNEMBE LDV Nr—A EEA/N— RV EEOR3FBNLVEMRE 4F LA
W2t T DNAN—NEMR LT B2 6D,

3.9 NoTFU—OFEBEHIE
3.9.1 FHEEIROIEE)

2.11.3, 2. 114K O2.11.6. LIZFE L= LBV . BT oo 7B, FER
AEA Oy 7 ) — L B CUDEERBRIZB VT, méum@m:wbéﬂﬁ%@mm>
REIL TWD Z ENERINTZ, Ny T U —0DK DA THY /NS WD, R
TERWRBES B IRIND Z &, K%@%@T&é*k NyT U —DH

MIZEEBTLEEZEZIONAZ LD WEINDOIZENEF LD EEZLND,

3.9.2 JHFERFICIIT HIMIEBIGIC L DRI e mEIE
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BV 3
(LEDNS DE R

Le Bourget, le 16 septembre 2014

To : Kosugi san
JTSB investigator

Obijet : BEA proposal for appended comments to the JTSB report on the
serious incident to the Boeing 787-8 registered JASO4A

Dear Kosugi san,

Thank you for giving the BEA the possibility to append comments to your
above-mentioned report.

You will find them hereafter. | hope you will append them to the report,
in accordance with the provisions of Annex 13.

| wish to thank you again for your understanding and good cooperation
that prevailed all over this investigation.

;I'he BEA remains at your disposal for any further information that you
may wish to obtain.

Yours sincerely.

‘_ﬁﬁ

Emmanuel DELBARRE
BEA Accredited representative
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Proposed comments to append

Charging at low temperature

The coldest temperature outside the airplane during grounding was only
minus 2.6 degree Celsius.

Experimentation on electrolyte viscosity and performances demonstrate
that these condition do not affect this battery in the operating
Temperature range (-18°C to +70°C).

External laboratories performed numerous tests to attempt to create
lithium metal in the LVP65 cells with harsh constraints more severe than
those recorded in the three incident without any conclusive results.

Oscillation of charging current

The BEA considers that the oscillations observed are due to the pre-load
circuit of the BCU equipment. This phenomenon occurs at the end of the
charging phase when BCU is in Constant Voltage (CV) mode.

External independent laboratories performed similar tests in order to
investigate on this phenomenon. The test results clearly demonstrate
that such “noisy” oscillations have no effect on the battery or on a cell
safety and performances. The magnitude of current measured is smaller
and doesn't induce heat or any negative effect on battery.

The BEA concurs to this conclusion that oscillations have no negative
effect on the safety or on the performance of the battery or cell.

Wrinkles or gaps in anode caused by manufacturing or by repeated
charging/discharging

GS YUASA performed 125 charging/discharging tests, using cold

temperature at -23°C, charge voltage rate at 4.2V and charge current

rate at 70 Amperes on LVP65 cells without any evidence of creation of

lithium metal deposit and with no conclusive result on an internal short,

heat generation and venting.

The BEA concurs to the fact that wrinkles are a very unlikely contributing
factor to the incident.

Proposed safety recommendations

1

The BEA suggests to take into account the various reports established
during the battery investigations and the Thales testing and to modify the
recommendation towards FAA and Boeing as follows :

“Although this investigation could not identify the mechanism of the
internal short circuit, the Federal Aviation Administration should instruct
The Boeing Company to:
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= Continue studies of the internal short circuit mechanisms
considering the effects of internal and external
phenomenon that potentially impact the lithium-ion batteries
in operational conditions, such as the aircraft electrical
environment and particularly the risk associated to potential
transient current and voltage.

= Continue studies on the impact of other environmental
parameters such as humidity and vibrations.

= Continue efforts to improve the lithium-ion batteries quality
and its reliability”.

* |n addition, the BEA suggests another safety recommendation:
During the investigation it appeared that the Digital Flight Data
Recorder didn’t record the Main Battery Current as it is done for the
APU battery. As this information would be of help for the contributing
factors determination, the BEA proposes to the JTSB to add, in the
chapter 6.2 (Measures to be Taken to Supervise The Boeing
Company as a Designer and Manufacturer of the 787), a
recommendation as follows :
“The Federal Aviation Administration should instruct The Boeing
Company to:
- add the recording of the Main Battery current by the DFDR with an
appropriate current range”.
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