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Airwbrthiness Directivee; Boeing Model 747 Series Airplanes

AGENCY: Federal Aviation Administration, DOT.
ACTION: Final rule; regquest for comments.

SUMMARY: This amendment adopts a new airworthiness
dirlective (AD) that is applicable to certain Boeing Model
747 seriee airplanes. This action requires a one-time
inspection to detect damage of the sleeving and wire bundlee
of the booest pumps of the numbers 1 and 4 main fuel tanks.
and ¢f the auxiliary tank jettison pumps (if installed};
replacement of any damaged sleeving with new sleeving: and
repair or replacement of any damaged wires with new wires.
Foz| airplanes on which any burned wires are found, this
actlion also requires an inspection to detect damage of the
conduit, and replacement of any damaged conduit with a
serViceable conduit. This aomendmcont is prompted by an FAA
determination that an enviroument conducive to vibration
exibts in the conduit and wire bundles of the boost pumps
and ¢f the auxiliary rank jettison pumps, which can cause
abragion of the Teflon sleeving and subsequent abrasion of
the| wires in the bundles. The actions specified in this AD
are| intended to detect and correct such abrasion, which
coulld result in electrical arcing between the wires and the
aluminum conduit and subsequent fire or explosion of the
fue] ;tank.

DATES: Effective January 21, 1997.

*  The incorporation by reference of certain publications
listed in the regulations is approved by the Director of the
Fedezal Register as of January 21, 1997.

. Comments for inclusion in the Rulez Docket must be
received on or before March 4, 1997.

ADDRESSES: Submit comments in triplicate to the Federal
aviation Administration (FAA), Transport Airplane

Dirg torate, ANM-103, Attention: Rules Docket No. 96-NM-
277 , 1801 Lind Avenue, SW., Renton, Washington SBO55-

4058 .

, The service information zeferenced in this AD may be
obtained from Boeing Commerecial Airplane Group, P.0. BoOX
3707, Seattle, Washington 98124-2207. This information may
be examined at the FAA, Transport Airplane Directorate, 1601
Lingd venue, SW., Renton, Washington; or at the Office of
the|Federal Register, 800 North Capitol Street, ¥W.. suite
700} Washingten, DC. :

FOR| IURTHER INFORMATION CONTACT: G. Michael Collinms.
Aerospace Engineer. Propulsion Branch, ANM-140S, FAR,
sport Airplane Directorate, Seattle Aircraft

Tra

Cer gfication Office, 1601 Lind Avepnue, SW., Renton,

g;g q?gton 98055-4056; telephone (208} 227-2689; fax (206)
y181.

747 |series airplane broke up during climb over the Atlantic
Ocean after takeoff from John F. Kennedy Imtermational
Airport, Jamaica, New York. Although the National
Transportation safety Board (NTSB) has not determined the
cause of the accident, it has identified mechanical failure

supiqsusuraat INFORMATION: On July 17, 1996, a Boeing Model
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as lone possible cause. The NTSB also stated that the center
fuel tank exploded at some time during the accident.
However, the NTSB has not determined if that explosion was
the g¢ause of the accident or the result of some cther event.
Fo l9win the accident, the FAA began investigating .
Po egtia failures that could result in ignitiom sources in
the fuel tanks installed on Model 747 seriee airplanes.
Other Relevant Rulemaking and Survey
As part of its investigation, the PAA reviewed the
actlions reguired by certain- existing AD’s, and the results
of la.survey conducted on in-service Model 747 Beries
airplanes, as discussed below.
! In 1979, the FAA issued AD 75-05-04, amendment 39-3431
(44 FR 12636, March 8, 1979). That AD was prompted by a
reppoxrt indicating that the fuel pump wires in an aluminum
condyit in an auxiliary fuel tank on a Model 747 series
airplane chafed through the ineulation. Electrical arcing
fromithe chafed wire to the aluminum conduit caused a hole
in the conduit; however, the arcing did not cause a fire or
explésion. The hole in the conduit was discovered because
fuell . leaked through the hole and out of the conduit at the
rearspar. :
1 AD 7$-05-04 required discontinuing the uce of the
auxi}iary fuel tanks, draining fuel £rom those tanks, and
opeﬁxng and collaring the circuit breakers for the auxiliary
tank [jettison pumps. Those actions were required to be
accompliehed prior to Eurther flight. The actions required
by that AD affected 10 Model 747-200 series airplanes,
unlbds Teflon sleeving had been installed on the wire
bundies in accordance with Boeing Alert Service Bulletin
747-28AR2091, Revision 1, dated Pebruary 5, 1879, or unless
the| pumps had been deactivated previcusly in accordance with
Boeling Service Bulletin 747-28-2067, dated November 11,
19777i The FAA has been advised that use of the fuel tanks
hag| been diecontinued on eight of the affected airplanes,
and that Teflon sleeving has been installed on the wire
bundles of two of the affected airplanes.
Following the issuance of AD 79-05-04, a survey
inv ﬂving an inspection of the wires in the conduits for the
numﬁers 1 and 4 fuel tank pumps was conducted on
approximately 26 in-service Model 747 series airplanes. The
resilts of that survey revealed that numercus wires in these
conduits were chafing against the conduit. Although none of
the| wires inspected at that time had worn completely through
the| insulation, chafing thbrough up to B0 percent of the
total insulation thickness was found on numerous wires.
| Based on these survey results, the FAA issued AD
79- Gl-OZ, amendment 39-3439 (44 FR 16362, March 19, 1379).
Tha JAD requires an inspection, repair, and modification of
the| qutboard main fuel tanks (numbers 1 and 4) boost pump
wirey in the conduits located in the inboard main fuel tanks
(nunbjere 2 and 3) on Model 747 series airplanes. Any chafed
wxreﬁ are required to be replaced, and Teflon sleeving is to
be inctalled to prevent chafing or abrasion of the wires
agairst the conduit. Those actions were required to be
acc‘xb lished within 750 hours time-in-sexrvice or 2 months,
whichever occurred first, after the airplane had accumulated
either 6,000 or 30,000 total hours time-in-service,
depending upon the type of wires installed. The
modiflication required by AD 79-06-02 involves tying the
wires together every six inches and installing two
congentric Teflon slesves over the wire bundle. The
reanrements of tnat AD were intended to prevent abrasion of
theledlectrical wires of the fuel tank boost pumps.
Bagkgrouud Information - o
The numbers 1 and 4 main fuel tanks (outhoard main
tanks) on Model 747 geries airplanec each have two boost
. pumps that are located in dry bays (“dog houses”) inside the
" numbeirs 2 and 3 main fuel tanks (inboard main tanks). The

J T77/97 11:00 AM

J-3




I
eledctrical power for these boost pumps is suppl;ed by wxr;ng
routed through aluminum conduits inside the inboard main
tanks. These conduits begin at the wzng Tear spar and end
at the boost pump dog houses. The wires are separated from
th conduzt by two concentric Teflon sleeves that are
in talled over the wire bundles.

: The auxiliary tank jettison pumps, if installed, are
located in the auxiliary fuel tanks. These pumps are
mo ted in dog houses inside the aux;llary fuel tanks. The
electrical power for these pumps is routed through aluminum
co di it inside the auxiliary fuel tanks, similar to the
conduit of the boost pumps for the numbers 1 and 4 main fuel

ta

T Vibration of the conduit and wire bundles can cause
abrjagion of the Teflon sleeving, which could lead to
ab eion of the wires in the bundles. Such abrasionr, if not
co ected could result in electrical arcing between the
wir § and the aluminum conduit and subseguent fire or

os;on of the fuel tank. .
FARN's Determinations

The FAA find=s that an environment conducive to vibration

still]l exists _in the conduitr and wité sundles .of the tuel
boost pumps and the auxilia ettison s (It
ing e as determined that wire chafing hae
occurred on Model 747 series airplanes inside other conduits
lothed outeide the main fuel tanke in the vicinity of the
conduits addressed in AD 79-06-02. In some cases, chafing
through both the Teflon sleeving and the wire insulation has
occlrred on these airplanes [referemce AD 96-03-14,
amendment 3$-9511 (61 FR 6500, February 21, 1996), and AD
89-14 -04, amendment 39-6246 (54 FR 27157, June 28, 1989)]).
The FAA concludes that follow-on inspections of the Teflon

Expllanation of Relevaut Service Information
The FAA reviewed and approved Boeing Alert Service
Bul étln 747-28A2204, dated December 19, 1996, which
deskribes procedures for a one-time inspection to detect
ge of the zleeving and wire bundles of the forward and
aft| Bboost pumps of the numbers 1 and 4 main fuel tanks, and
of tHe wire bundlee of the auxiliary tank jettison pumps (if
instdlled): and repair or replacement of damaged parts with
new| parts. For airplanes on which any burned wires are
tounq. the alert service bulletin describes procedures for
an inspection to detect damage of the conduit, and
repldcement of any damaged conduit with a serviceable
conduit.
Expldnation of the Requirements of the Rule
Since an unsafe condition has been identified that is
llkély to exist or develep on other Boeing Model 747 series
airblanes of the same type design, this AD is being issued
to Hetect and correct abrasion of the Teflon sleeving and
wir d in the bundles of the fuel boost pumps for the numbers
1 aud 4 main fuel tanks, which could reeult in electrical
archng between the wires and the aluminum conduit and
subkequent fire or explosion of the fuel tank. This AD

reqlires a one-tim= ins tect damage

Bieeving and wire sundles of the forward and aft boost pumps
of tHe numbers 1 and 4§ maipn fuel tanks, e auxiliary
ank pettison pumps (if installed); replacement of any
damaged sleeving with new sleev;ng, and repair ox

repldcement of any damaged wires with new wires. For

airt anes on which any burned wires are found, this AD
requires an inspection to detect damage of the conduit, and
repldcement of any damaged conduit with a serviceable
conduit. The actions are required to be accomplished in
accogdance with the alert serviee bulletin described
preyviously.

[ SO
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I This AD alsgo regquires that operators submit a report of
ingspection results to the FAA. In addition, this AD
requires that operators submit damaged Teflon sleeving,
wires, and conduits to the FAA.

. Boeing Model 747 series airplanes having line numbers
433 pnd subsequent are eguipped with fuel pump wire conduits
made| from coxxosion-resistant steel (stainless steel).
Arcing from the fuel pump wires to the stainless steel
condiit will result in opening the fuel pump circuit breaker
before sufficient heat is generated to penetrate the
stdinless steel conduit. The FAR is considering additiocnmal
rulemaking to regquire replacing the aluminum condunits
locdated in the fuel tanks with stainless steel conduits
following accomplishment of the one-time inspection regquired
by\tpie AD. The details of the requirement to replace the
aluminum conduits with stainless steel conduits will be
firalized after reviewing the reports of inspection results
required by this AD.

) Additionally, the FAA recognizes that the degree of wear
or |[damage to the parts may be difficult to deecribe in a
written report of inspection results. Consequently, the FAA
finde it necessary to require that any damaged parts be
suﬂm'tted to the FAA for examination. Examipation of these

14 = = ' i -
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O regquire future repls ut_of aluminum gonduits
stadinless steel conduits, and to develop appropriate
c éiance times based on the extent of wear or damage
to .

Justification of Compliasnce Time

! The required compliance time of 120 days is usually
suf icieut to allow for a brief comment period before
adoption of a final rule. 1Im this AD, however, that
compliance time was selected in order to allow the
requirements of the AD to be performed at a maintenance base
whelré special equipment and trained maintenance personnel
willl 'be available without significant disruption of normal
operations. Nevertheless, the FAA has determined that
1rmm §iate adoption is necessary in this case because of the
impprtance of initiating the required one-time inspection as
soon jas possible.

Determination of Rule's Effective Date

Since a gituation exists that requires the jimmediate
adoption of this regulation, it is found that notice and
oppggtunity for prior pubklic comment hereon are
impracticable, and that good cause exists for making this
amendment effective in lees than 30 days.
Co ents Invited
. Although this action is in the form of a f£inal rule that
involves requirements affecting flight safety and, thus, was
not| greceded by notice and an opportunity for public
comment, comments are invited on this rule. Intercsted
perscng are invited to comment on this rule by submitting
such (written data, views, Or argumente ac they may desire.
Co ications shall identify the Rules Docket number and be
submiltted in triplicate to the addrese specified under the
captilon "ADDRESSES." All communications received on or
beg the closing date for comments will be considered, and
this rule may be amended in light of the comments received.
Factual information that supports the commenter's ideas and
suggestions is extremely helpful in evaluating the
effeqtiveness of the AD action and determining whether
additiional rulemaking action would be needed.

i Comments are specifically invited on the overall
regqullatory, economic, environmental, and energy aspects of
theifule that might suggest a need to modify the rule. All
comments submitted will be available, both before and after
theicloeing date for comments, in the Rules Docket for
_ examination by interested persons. A report that summarizes
- each FRA-public contact concerned with the substance of this
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whll be filed in the Rules Docket.

: Commenters wishing the FAR to acknowledge receipt of
ir comments submitted in response teo this rule must
mit 2 self-addressed, stamped postcard on which the
lpwing statement is made: “"Comments to Docket Number 96-
277-AD." The postcard will be date stamped and returned
the commenter.

latory Impact

. The regulatiens adopted herein will not have substantial
ect effects on the States, on the relationship between
naticnal government and the States, or omn the
ttribution of power and rcsponsibilities among the varicus
els of government. Therefore, in accordance with
clitive Order 12612, it is determined that this final rule
sinot have sufficient federalism implications to warrant
preparation of g Federalism Assessment.

: The FAA has determined that this regulation is an
rgency regulation that must be issued immediately to
corréct an unsafe condition im aircraft, and that it is not
a Wsignificant regulatory action” under Executive Order
12866. Tt has been determined further that this action

lves an emergency regulation under DOT Regulatory
igies and Procedurecs (44 FR 11034, February 26, 1979).
it is determined that this emergency regulation otherwise
¢ be sigmificant under DOT Regulatory Policies and
edures, a final regulatory evaluation will be prepared
and placed inm the Rules Docket. A copy of it, if filed, may
btained from the Rules Docket at the location provided
r the caption "ADDRESSES."

,0f Subjects in 14 CFR Part 39

Air transportation. Aircratt, Aviation safety,

rporation by reference, Safety.

Adoption of the amendment

‘ Accordingly, pursuant to the authority delegated to me
by ge Administrator, the Federal Aviation Administration
amends part 39 of the Federal Aviation Regulations (14 CFR
park i39) as follows:
PART '39 - AIRWORTHINESS DIRECTIVES

1. The authority citation for part 39 continues to read

grity: 49 U.S.C. 106{(g), 40113, 44701.
.13 ~ [Amended]
2. Section 39.13 is amended by adding the following new
irthiness directive:
§-06 BOEING: Amendment 35-9870. Docket 96-NM-277-RD.

Applicability: Model 747 series airplanes having line
éxs up through 432, certificated in any category.

i NOTE 1: This AD applies to each airplane identified in
preceding applicability provision, regardless of whether
13s been modified, altered, or repaired in the area
ect to the requirements of this AD. For airplanes that
jpeen modified, altered, or repaired so that the
ormance of the requirements of this AD is affected, the
ownex/operator must request approval for an alternative
megtqd of compliance in sccordance with paragraph (d) of
this |JAD. The request should include an assessment of the
effbdt of the modification, alteration, or repair on the
unsaﬁe_condition addressed by this AD; and, if the unsale
conflition has not been eliminated, the request should
include specific proposed actioms to address it.
Compliance: Required as indicated, unless accomplished

previously. .

i  To detect and correct abrasion of the Teflon sleeving
and wires in the bundles of the fuel boost pumps for the
numbers 1 and 4 main fuel tanks and of the auxiliary tank
jettison pumps (if inetalled), which could result in
elegtirical arcing between the wires and the aluminum conduit
and) subsequent fire or explosion ©f the fuel tank,

LRI SN PV
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acco$plish the following:

(a) Within 120 days after the effective date of this AD,
perform a one-time inspection to detect damage of the
sleeving and wire bundles of the forward and aft boost pumwps
of the numbers 1 and 4 main fuel tanks, and of the wire
bundles of the auxiliary tank jettison pumps (if installed),
in pécordance with Boeing Alext Service Bulletin
747-28A2204, dated December 19, 1996.

! (1) If any damaged sleeving is found, prior to
further flight, replace the sleeving with new sleeving in
accbtdance with the alert service bulletin.
(2) If any damaged wire ig found. prior to further
flight, repair or replace the wire with new wire in
accprdance with the alert service bulletin.

. (3) If any burned wire is found, prior to further
flight, perform an inspection to detect damage of the

conduit, in accordance with the alert service bulletin. If
any| damage is found, prior to further flight, replace the

conduit with a serviceable conduit in accordance with the

alert service bulletin.

(b) Within 14 days after accomplishing the reguirements

of paragraph (a) of this AD, submit & report of inspection

‘resilts to the Manager, Seattle Aircraft Certification

office (ACO), FAR, Transport Airplane Directorate, 1601 Lind
Avenue, SW., Renton, WA 98055-4056; fax (206) 2337-1181. The
repprt shall include the information specified in paragraphs
(LYK, (br(2), (b)(3), (b)(s), and (b) {5) of this AD.

InfE ation collection requirements contained in this
regulation have been approved by the Office of Management
and| Budget (OMB} under the provisions of the Paperwork
Reduction Act of 1980 (44 U.S.C. 3501 et seq.) and have been
assfigned OMB Control Number 2120-0056.

{1) The airplane serial number.
{2) The total hours time-in-service accumulated on
the! airplane.
. (3) The total number of flight cycles accumulated on
the| dirplane.
(4) A demcription of any damage found.
(s) The location where the damaged part wae
installed.
! (c) If any damaged sleeving, wire, or conduit is found

durisg any inspection required by this AD, within 14 days
after accomplishing the inspection, submit the damaged part
to the Manager, Seattle ACO, along with the report of
inspection results recquired by paragraph (b) of this AD.
(d) An alternative method of compliance or adjustment of

the| dompliance time that provides an acceptable level of
safety may be used if approved by the Manager, Seattle ACO.
Operators shall submit their requests through an appropriate
FAR| Erincipal Maintenance Inspector, who may add comments
and| then send it to the Manager, Seattle ACO.

' NOTE 2: Information concerning the existence of
approved alternative methods of compliance with this AD, if
any, '‘may be cbtained from the seattle ACO.

{e) Special flight permits may be issued in accordance
with |sections 21.197 and 21.199 of the Federal Aviation
Re ations (14 CFR 21.197 and 21.199) to operate the
ai 1ane to a location where the requirements of this AD can
be accomplished. ’

) (£) The actions shall be done in accordance with Boeing
Alert Service Bulletin 747-28A2204, dated Decewber 19, 1996.
Thik |incorporation by reference was approved by the Director
of tHe Federal Register in accordance with 5 U.S.C. 552(a)
and| 1 CFR part 51. Copies may be obtained from Boeing
Commeércial Airplane Group, P.O. Box 3707, Seattle,
Wasnington 98124-2207. Copiec may be inspected at the FAA7,
Trangport Airplane Direcrorate, 1501 Lind Avenue, SW..
Rentén, Washington; or at the Office of the Federal
Regligter, 800 North Capitol Street, NW., suite 700,
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This amendment becomes effective on January 21,

FURTHER INFORMATION CONRTACT : .
Michael Collins, Aerospace BEngineexr, Propulsion Branch,
-140s, FAA, Transport Airplane Directorate, Seattle

igdcraft Certification office, 1601 Lind Avenue, SW..

g} 227-1181.

ton, Washington 98055-4056; telephone (206) 227-2689; fax
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