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1 IVITERpANRY - 1z hulNessraceidents en military version of B-707 and
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BoZalPIaNES '
~ AllRteiksSSiEled with higher volatility' JP-4 fuel

sVilierR hasseconverted to low volatility JP-8

10eiFZieeelmed in vedy or center wing tanks

/ occurred o o;' pundiduring|refueling or maintenance

5 In flight'= specific cause not identified in many incidents-

puUMpPS and fuel gquantity indicating system (FQIS) wiring

suspected

. Militar); has imposed new dry run reguirements on pumps




iter tank explosion, 8 fatalities
— July 17 el ex jon, 230 fatalities
—VIarchr S 17" j i 37-300 center tank explosion, 1 fatality,

S IS WT explosion due to unknown

: ed flammable vapors exist in fuel tanks
[tions require prevention of ignition sources
Since 1959, 17 fuel ﬁhk Ignition events have occurred in the

transport fleet

Therefore, the existing regulations have not prevented fuel tank
explosion related accidents
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DESIGN REVIEW INSTRUCTIONS FOR LONG
Lessons TERM AIRWORTHINESS
Learned
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| | | |
IMPROVED RECOMMENDED INSPECTION REVISED MAINTENANCE
DESIGN MAINTENANCE PROGRAM PROGRAM
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ElammabilitysReduction

LEjoJi the FAA on December 13, 1996 regarding
fJe i HJrlOJJJF/ feduction
COIMMERCEC EAA require design or opel tlonal changes that preclude

[l GINVIHIREY4II OS] ef I-¢c DXL el tanks
OImim émrlecl SHEESEErM oo;r&x al reg ments intended to reduce
rglzum WiiREXxplEsIve vapors in fuel tan
- Omim HrJchluorJ; applied to transport category airplanes

Requiremenittorlimreiuel ;am lammability is a major shift in FAA regulations
FAA published reguesiior comments to NTSB recommendations in Federal Register
on Apr 1997 :
FAA and SAE co-sponsored Transport Fuel Flammability Conference on October 7 -9,
1997 in Washington, D.
FAA determined a shor terniﬁaAC study needed

Comments to the Notice and at the Conference indicate disagreement on
approach to flammability reduction methods




NWWASEIgnE SO0 Accident O J on Ji Iy 17 1996
NTSB/EAATaCCIdentt | rncluded:
SREVIEW O Bogmg 747 tuel tank syste esign features
— Inspection@iin-service Boeing 747 airplanes
— InsSpecuRieiMenred Beeing 747 airplanes
lesting and analysis of fuel tank components
AIA/ZATA fuel tank saf ty teamiinspected multiple airplanes of
in-service fleet.---Over 900 airplanes total.

These and other Inspections of in-service airplanes showed
that corrosion, wear, debris in tanks and long term
maintenance actions were not adequately accounted for in the
initial design

Other transport airplanes have similar fuel tank system
designs and are therefore subject to the same concerns



port airplane types that
5 ADs to date)

In tanks
rnal wires

, causing sparks or hot spots

Electrical Wiring Outside fuel tanks
Electromag Eticﬁerference creating high energy on FQIS
wiring
Inadequate Separation within Line Replaceable Units
Bonding jumper wire failures
missing
improperly connected
corroded



DER Workshop
- Fuel Tank Safety Final Rule

_._.l-":h__h_

FRAYED FUEL PUMP WI.II:\"E,

ARC THROUGH CONDUI'T
ARC THROUGH PUMP HOUSING




t Review

Sport fleet is required
System designs preclude

mpro e I d to provide robust design and
improve

}gnltl Source prevention
Improved design evaluation
maintenance practices



gulations

“C.

- Certification Procedures
- Airworthiness Standards

- Operating Reguirements
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elfepior lelsi 2 rJrJrJ Off doc 'lrr‘rf-"il.ﬁ.ﬁe
‘er't]'f]a ie Holders

pliance based upon lessons learned

talledaras

REVISION O “Euel tank temperatures” to include
- cot sideration of other sources of tank ignition

Development of two Acs to replace AC 25.981:

AC25.981-1Db el tank ignition source prevention
guidelines”,

AC25-981-2 “Fuel tank flammability minimization”
PART 91, 121 etc.- Operating Requirements

Operator incorporation of fuel system inspection and
maintenance program
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_ISIVIIEARSIO PREVIOUS EAA/INDUSTRY FLEET SAFETY REVIEWS

7 Tihrust Reversers "
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- SFAR ALLOWS -

P rOfferlJJLs'CO 255
1 Single Action
. Enforceability:




PART 21

~“Carijfleziilon o eCI Ures for Products and Parts”

a2t I (SFAR)

cates, and STCs that may affect
eren transport category airplanes

more, certified after 1/1/58
el tank system designs

rate design precludes ignition sources
— L all' design changes necessary to meet requirements
= Devel o all neﬁsary maintenance and inspection instructions
— Submit a report to ACO
Compliance time is 18 months after the effective date of the final rule

— For existing certification projects, 18 months after certification
date or 18 months after SFAR effective date, whichever is later



ecial EAR

IGNITION SOURCES
"SFAR"
REGULATION &
AC

FLEET COMPLIANCE FUEL SYSTEM
REVALIDATION INSPECTION &
MAINTENANCE

CERTIFICATE OPERATORS
HOLDERS IMPLEMENT MAINTENANCE
REVIEW PROGRAM

LESSONS DEFINE REQUIRED
LEARNED FUEL SYSTEM
MAINTENANCE
PROGRAM

DESIGN INSPECTIONS? MANDATORY
COMPLIANCE MAINTENANCE/
REVALIDATION OVERHAUL?

FQIS WIRING FUEL PUMPS VENT SYSTEM
Separation? FLAME ARRESORS
Shielding? (addressed by 121 rule)
Transient Suppression? (assigned to ARAC)

FUEL PUMP FUEL PUMP FOD FUEL PUMP ELECTRICAL FUEL PUMP POWER
DRY RUN Rotating parts covered with CONNECTOR Conduits in tank?
Auto Shutoff before dry? fuel Corrosion Resistant Single fault protected?
Explosion proof, Arc fault? GFl or Transient protected?
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PART 21 SFAR-

A 000N S ETISIErEd tiansport airplanes affected

600 smalleisieispElts (turoprops and bizjets) operated in Part 121
and 4000NpRaIsss Would not be affected.

ENECHVILYACHBSEN 0] COVEN Major fleet passenger carrying capacity,
WhIIENIMItREESaliNIUSINESS alifec



JED. MODELS

MB 145
Shorts 360
Dornier 328

Brad CRJ

SAAB 340, 2000
B727 BAE 146 Lockheed Electra
B737-100/200, L 1011
737-300/400 B777 747-400 DHC 7,8
B737-500,600,700,800  B757 B767-200

B747-100,-200,/300 B767-200/300ER, -400
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PARJIZAESIDESIGN CHANGES

“REERZANECUIEMERLSEWItIN 8 months
= Davelgy ] (J@:U 4&{65 Lo the fuel tank system that are
NECESSAIYLONIIE safe eguirements.
— AlloWEspACOS tihe Uderto extend time provided:
s L) Tre 5are£/‘ 'evv s,completed with the compliance

al

v ' 2) Necessary design changes are identified within the
compliance time; and

3) Additional time can be justified based on the holders

demonstrated aggressiveness in performing the safety

review, the complexity of the design changes the

availability of the interim actions to provide an

acceptable level of safety.




el Zos gt on Sources

E

jon Requirements

analysis to demonstrate the design
e ignition sources

SIS requirement
regulation philosophy of considering latent

fic consideration of
iuring variability

corrosion
likely damage

— includes consideration of specific risk similar to thrust reverser fleet
review
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REGUIESHEEnicatenref crtical’ design configuration
CONUOINIINIANORNS (_3eugir_y criticall features like wire
SSefelfelijon))

Jques Visilele means to identify critical features in
2as|oOireliplane Where maintenance actions repairs
| erer_lrumJ. Ay 0e apt to vielate the critical

~ configurationi control limitations

e.g. colo “wire to identify separation limitation
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wPart 25, A ctions r@f ontinued Airworthiness-
(H25.4 tions section.

j ] -"r/ imitations in the

|rwor niness.

\A J 2s to new type design changes

| rough L .‘ 1.50; “Instructions for continued
IWOrtNINESS and mal facturer’s maintenance manuals
aving alworts Jr ess limitations sections.”




RENRZS = dimmability

= [Flzinplnnkeleiny
pinimize exposure of fuel tanks to

ARA recommendation
@ new designs and STCs as all new rules

=VApplICaI J]J ty te STCs determined by standard top
. deWR assessment

ain tank”

May require cooling or other means on tanks located in
fuselage and cargo compartments. (see AC25.981-2)
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K ]gn]'t'&n prevention
HENUEIRteisinstaliatio

n must include either--
@Hmieansie minimize the development of flammable vapors
IR thefuelftenRks (In the context of this rule means to
A roroor;n. 2 practicable design methods to reduce the
likelihood! of flammable vapors); or

(2) Means to n itig the effects of an ignition of fuel vapors
within fuel tanks such that no damage caused by an ignition
will prevent continued safe flight and landing.

Note: “Minimize” : the intent of the proposal is to require that fuel tanks are not
heated, and cool at a rate equivalent to that of a wing tank in the transport
airplane being evaluated.”.



New AC
designs

ihe SFAR design review
rned that should be addressed



paifRule Changes

o= Operating Reguirements
orSelarge transport airplanes as defined in the applicability

! i ]
IFESHREOIPEIAEeN off EAA approved fuel tank system maintenance and
CUBNIISTIUCIoNS INte the maintenance and inspection programs

Jn [FUCUIONSHNUSLES
: driess theractuall configuration; of the fuel tank systems of each
% dlfected alrplanes
be approved by cognizant Aircraft Certification Office (ACO)
Requires engineering (ACO) approval for subsequent changes to program .
E.g. Escalation in inspection intervals

Compliance timel8 months longer than SFAR design review
compliance time

“ad




PElctiopalfkule Changes

“IELEImInauonFoFAlRIanesContigurat

LS torNPRM Jm ated records inadeguate

iled ﬁrmoi ion of airplanes in fleet

| figldRapprovals, STICs, Repairs not always documented
rpla

plane may be required in many cases If
n configuration control limitations.

g Separatlon

Inspection may not be needed if fail safe features address
possible configuration: variability

E.g. Installation of transient protective features on FQIS

— Operators comme
Lo dEtEIMINECELal

wile] Of e\l
19
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SFAR

= EJ'J;IEJDH REPOIL o) Each Model
[gn configuration control limitations
DESION W*J Nges
red Viamtenance and Inspection Instructions for
EcciplViere)

PERATORS
onfiguration Determination for each airplane
TCsHm= nﬁovals,
Overall Assess t of airplanes in their fleet
based upon TC and STC holder assessments.
Implement Maintenance and Inspection Program
VA
Possible AD’s - Model Specific Based on Design Evaluation




