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Ms. Tracy L. Biggs

Attorney, Disclosure Unit

U.S. Office of Special Counsel
1730 M Street, N. W., Suite 218
Washington, D.C. 20036-4505

Re: OSC File Numbers DI-11-2238 and DI-11-2709

Dear Ms. Biggs:

Please find FAA Inspector Daniel Mirau and my written Supplemental response to the
OSC Supplementai data you forwarded to us for comment. Attached, please find our
Supplemental Response document dated April 23, 2012. 1 includes five (5) attachments.

Inspector Mirau and I have previously provided our signed “Consent to Public Release of
Written Comments on Agency Report” OSC form and that also permits our consent of
our additional Supplemental Report and data enclosed as attachments 1-5. Be advised,
one (1) of the enclosed attachments is not to be released as so stated on the attachment
package.

We will continue to follow FAA Management’s and Delta’s corrective actions and may
have need to obtain The U. S. OSC’s assistance again.

We sincerely thank you and The U.S. OSC for assisting us in keeping Americans safe in
The United States” air transportation system. .

We trust that you will be forwarding a copy of the Report and our Responses to our
Minnesota State Representatives Senator Amy Klobuchar and Congressman Chip
Cravaack, who serve on their respective Aviation Subcommittees, at the time OSC has
completed the formal processing of our public safety disclosure.

Please contact use if you need anything from us in the final processing of our disclosure.

Respectfuliy - \\\ : “
‘w,. T /

Mark Lund Daniel Mirau
612-253-4557 612-253-4551

FAA Aviation Safety Inspectors
FAA-Delta Air Lines Certificate Management Office’
Minneapolis, Minnesota



To:

From:

President Barack H. Obama, United States of America

The Honorable John L. Mica, Representative from Florida

Chairman, U.S. Congressional Committee on Transportation and Infrastructure

The Honorable Chip Cravaack, Representative from Minnesota

Vice-Chairman, House Subcommittee on Aviation

The Fonorable Jay Rockefeller, Senator from West Virginia

Chairman, U.S. Senate Committee on Commerce, Science, and Transportation

The Honorable Amy Klobuchar, Senator from Minnesota

Senate Subcommittee on Aviation, Operations, Safety and Security

Secretary Ray LaHood, U.S. Department of Transportation

Acting Administrator Michael P. Huerta, U.S. Federal Aviation Administration

Mark S. Lund, Aviation Safety Inspector, Minnesota
Daniel J. Mirau, Aviation Safety Inspector, Minnesota
U.S. Federal Aviation Administration Delta Air Lines Certificate Mgmt. Office,

Minneapolis, Minnesota

Subjeet: Our Supplemental Response to: The United States Office of Special Counsel,

File Numbers. DI-11-2238 and DI-11-2709

U.S. Department of Transportation Office of Inspector General Investigation
Report Dated November 1, 2011, “FAA Oversight of Delta Air Lines Fuel
Tank Safety

And Electrical Wiring Interconnection System Maintenance Pro grams”
Investigation Number 11 1 AQ04SINV

April 23,2012

Dear President Obama:

As we understand from the U.S. Office of Special Counsel (OSC), this written

supplemental response will accompany their Report when it is forwarded to your office.
We have signed our consent so that this response will be made available to the American
citizens with the public release of the OSC Report, File Nos. DI-11-2238 and DI-11-
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2709. We respectfully offer this written response, as U.S. Government employees in
service to the citizens of The United States of America in the performance of our duties,
to ensure and maintain public safety in America’s air transportation system.

We understand that we are protected by the laws of the United States of America
from retaliatory acts against us by Federal Aviation Administration (FAA) management
for our whistieblower disclosure of FAA management’s continued demonstration to
disregard their oath of office to the American people by catering to the desires of the
airline(s), instead of addressing the safety concerns raised; and electing 1o retaliate
against your employed FAA Aviation Safety Inspectors for disclosing airline safety
concerns in their efforts to ensure the American public’s safety. FAA Management
continues to thwart the effectiveness of the Aviation Safety Inspector to uphold the
public’s safety.

Our disclosure to the Office of Special Counsel (OSC) was initiated due to one (1)
FAA Delta Certificate Management Office Supervisor, Mr. Sam Varajon’s, acts of
aggression towards one of us for our attempts to ensure the public’s safety on Delta Air
Lines, Inc. (Delta) with Fuel Tank Safety (FTS) and Electrical Wiring Interconnection
Systems (EWIS) Federal Aviation Regulations. Federal safety regulations enacted to
prevent another TWA Flight 800 or Swiss Air Flight 11 aircraft accident that kilied
hundreds of American souls. Our failed attempts to gain the public’s safety through FAA
Management within the FAA Delta Air Lines Certificate Management Office (FAA-
Delta-CMO) caused us to escalate our concerns to Senior FAA Flight Standards
Management Officials and the OSC. '

We provided in our first response to the OSC, January 25, 2012, the public safety
~ reasons for FAA’s enactment of FTS and EWIS Federal Aviation Regulations. These
Regulations required Instructions for Continued Airworthiness (ICAs) “paperwork
documentation” to be developed by aircraft manufactures, such as The Boeing Company
and Airbus, to maintain the continued safe operation of these aircraft. The actual
maintenance instruction, “paperwork documents” was to be provided by the aircraft
manufactures to the airline operators, such as Delta, so that these maintenance
instructions, “paperwork,” could be incorporated into Delta’s Continuous Airworthiness
Maintenance Program (CAMP). The ICAs developed by Boeing and Airbus had to be
Approved by the FAA Certification Offices (FAA-ACO) as required by 14CFR Part 25.
The airlines, such as Delta are required by 14CFR 121.1111 (EWIS) and 14CFR
121.1113 (FTS), to include in their CAMP inspections and procedures for maintenance,
“paperwork,” that must be based on an FTS and EWIS programs approved by the FAA-
ACO.
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The FAA EWIS ICA approval process is detailed in FAA Advisory Circular 25-
27A, which requires the use of an analysis process by design approval holders (ie.,
Boeing and Airbus) referred to as EZAP (enhanced zonal analysis procedure) for
developing maintenance and inspection instructions, “paperwork,” such that aircraft fires
and explosions caused by defective electrical wiring components (EWIS) are prevented.
The FAA approval process is detailed and consists of much document “paperwork” and
results in much aircraft document “paperwork™ maintenance and inspection instructions
to maintain the safety of the aircraft operated in 14CFR Part 121 passenger operations.
All this documentation “paperwork™ created, developed and produced, with FAA -
approval, 1s to keep American citizens alive on U.S. airlines. The safety is comtained in
the “paperwork,” the inspection and maintenance instructions, that FAA also required
EWIS training of airline maintenance and inspection personnel, to ensure the work
instructions contained in the “paperwork™ was followed correctly and would maintain the
continued safety of the aircraft. (ATTACHMENT 1)

In our disclosure to OSC and to Mr. John Allen, FAA Flight Standards Director,
we provided a picture of burned/shorted fuel tank wiring that occurred on a Delta Boeing
B757 opefating on passenger flights in January of 2011. The event is stated in the DOT-
OIG interview of FAA Mr. Fred Sobeck, dated August 11, 2011, page 15, line item 337,
as provided to us by the OSC. Yet, Mr. Sobeck stafed that the FAA John Allen directed
IAC team, for which Mr. Sobeck was a member, did not mnvestigate the cause of this
serious safety event; An event similar to the probable cause of the TWA 800 accident.
One has to question the importance of the public’s safety to FAA officials when a burned
electrical wiring event on a Boeing B757 passenger aircraft is not part of the Director of
Flight Standards IAC special team investigation of Delta’s FTS and EWIS compliance,
After all, the safety method to prevent an occurrence like this is mostly “paperwork
documentation.”

If mspection and maintenance instruction tasks are missing, incorrect, or as Mr.
Sobeck states in his interview, beginning at line item 231, “half a sentence can be
missing, or the operator decided to leave a word out, or something like that, that’s what 1
am talking about.” Apparently, this is not an FAA management safety concern if the
airline, such as Delta, leaves out parts of a maintenance instruction that has been
approved by the FAA-ACO as is required by the enacted Federal Aviation Regulations
with an elaborate FAA approval process. Apparently, FAA Management does not
consider this a risk to the public’s safety.

The FAA official interview excerpts, taken by the DOT-OIG investigator and

provided to us by the OSC, were incomplete. The common, mutually agreed to FAA
Flight Standards Director John Allen IAC Team position. was that the incomplete and
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incorrect work instructions contained in Delta’s EWIS developed task cards are not
public safety concerns. We dispute that and are angry that FAA Senior Officials
demonstrate their disregard to the public’s safety. We understand that our responses and
the documentation collected by the OSC will be released to the public, including media
sources. We will let the public determine if their safety is protected by FAA
Management.

We have already concluded that FAA Management does not place priority on the
public’s safety. As was the case in the past years Southwest Airlines Congressional
Hearings, FAA Management, inciuding the current FAA Principal Inspector’s of the
FAA-Delta-CMO, is still operating in collusion with Delta Air Lines and continues their
aggression towards FAA Aviation Safety Inspectors in our attempts to ensure the public’s
safety.

To aid the public’s, and the media’s, determination as to whether FAA
Management is acting on behalf of their safety with all U.S. Airlines, including Delta, we
have attached excerpts of the FTS and EWIS 14CFR Final Rule documentation,
highlighted in yellow, the areas that speak to the public’s safety. Page numbered 4 of 93,
speaks to the FAA conclusion that current maintenance practices are not adequate for
addressing maintenance requirements for wiring components. Page numbered 5 of 93;
speaks to the potential of fires on the aircraft due to short circuits of electrical devices.
Page 16 of 93, provides that the design approval holder’s (as example, Boeing and
Airbus) FAA approved EWIS ICA’s provide at least one (1) source of FAA-ACO
approved data for their compliance with 14CFR 121.1111 (EWIS). Page 42 of 93,
provides, that the airlines very likely would use (notice the word stated here is “use.”).
Most likely, the ,airiines, such as Delta Air Lines, would “use” the EWIS ICAs developed
by the TC holder (Boeing and Airbus in Delta’s case). The FAA comment does provide
for an airline to develop their own EWIS ICAs, However, they still must comply with the
FAA-ACO Approval requirements, see our ATTACHMENT 1. (ATTACHMENT 2)

Delta Air Lines elected to incorporate the EWIS ICAs developed by Boeing and
Airbus as their compliance with 14CFR Part 121.1111. They also stated they would
develop their instructions and procedures using the OEM (Boeing and Airbus) task cards
and AMM (Aircraft Maintenance manual) and that their job card authors would be
required to have EWIS training. Delta provided to FAA Supervisory Principal Avionics
Inspector Sam Varajon, Delta Document “paperwork”™ Engineering document number 10-
484667-20, dated September 10, 2010, providing to FAA their compliance method for
14CFR 121.1111. (ATTACHMENT 3)
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We have also provided the cover page of the Delta Engineering document for
revision A and B. The cover page provides the reason for the subsequent revision and
gives evidence that the September 10, 2010 document was reviewed by the FAA. FAA
Supervisor Principal Avionics Inspector Sam Varajon was the FAA Official overseeing
and approving Delta’s EWIS compliance.

The September 10, 2010 document does not provide the correct EWIS FAA-ACO
Approved Boeing Source Document, D6-84438, May 15, 2010. Despite Delta references
this document on Sheet 2, their EWIS ICA compliance chart on page 3 lists the “MPD.”
(Maintenance Planning Data); An incorrect EWIS ICA Source Document. again more

“paperwork” improperly reviewed and accepted by FAA Supervisor Sam Varajon,

Delta’s submitted compliance document to FAA Supervisor Varajon lists
incorrect ICA source documents for the Delta Boeing fleets. Yet, when revision A was
released, because of an FAA finding regarding training, the incorrect chart was not
identified by FAA Varajon and his selected team of two (2) others that were regularly
meeting with Delta. The “MPD” document listed on Delta’s ICA chart is not evena
document that has FAA oversight, and has no FAA approval. FAA Supervisor Varajon
did not identify the incorrect listed EWIS ICA compliance “paperwork” documents.

It was FAA Aviation Safety Inspector Mark Lund that informed Varajon by email
of January 18, 2011 that the EWIS source document listed by Delta as the “MPD” was
incorrect and should be the correct document “MRBR” (FAA Approved Maintenance
Review Board Report). (ATTACHMENT 4, page 2, paragraph 3),

Contrary to what Varajon states in his sworn testimony to the DOT-0IG
Investigator, beginning line item 1315 through line item 1442, he directed Delta to revise
thetr Engineering document, 10-484667-20, o revision B dated February 2, 2011 to list
the correct FAA-ACO Approved EWIS source document D6-84438, which includes by
reference the FAA ACO Approved MRBR. (ATTACHMENT 3, sheet 11 of Rev B)
At line ttem 1403 in Varajon’s sworn testimony, he denies why the Rev B change, he
states, “ Could be.” FAA Supervisor Varajon was visibly angry when FAA Inspector
Lund presented this to him. Varajon stated to Lund that he would get Delta to revise the
document. Inspector Lund responded to him that it was his choice as it was late in the

review process and other FAA Inspectors had already completed their reviews utilizing
the non-FAA-ACO Approved “MPD.”

FAA Supervisor Varajon’s interview statements faulting the FAA-ACO and the
FAA-AEG are unfounded and intended to distract his improper involvement with Delta’s
EWIS compliance document. FAA Varajon had Delta’s September 10, 2010 EWIS
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compliance document. On October 28, 2010, it was revised due to an FAA finding with
training. (ATTACHMENT 3) By the time of Varajon’s letter of February 4, 2011
(ATTACHMENT 4) to Delta stated that some of the Boeing fleets were found
acceptable even when Varajon knew that some evaluating FAA Inspectors under his
Supervisory authority had not done a complete review utilizing the FAA-ACO Approved
EWIS source document and did not evaluate the EWIS zone program on Delta south
fleets, B767, B777, B737, MD 88/90.

An FAA Inspector from the FAA-Delta-CMO Atlanta office told FAA Varajon
this while on a speaker call in Varajon’s office in the presence of FAA Inspector Lund.
Varajon became visibly angry and stated this would not hold up his approval. FAA
. Inspector Lund’s email of February 3, 2011 to FAA Supervisor Varajon, clearly provided
written communication to Varajon that some FAA Inspectors in Atlanta did not conduct
their EWIS evaluations with the correct FAA-ACO Approved source documents.
(ATTACHMENT 4, email dated February 3, 2011) Yet, Varajon’s letter of February
4, 2011, states the B767/777/737 and MD 88/90 fleets were found ok, “no pending
issues.” (ATTACHMENT 4, letter dated February 4, 2011)

FAA Inspector Lund was the only reviewing FAA Inspector for Delta’s EWIS
compliance that identified the errors with Delta’s compliance document and the FAA
evaluating Inspectors. Inspector Lund had also told Varajon and provided written
correspondence to him stating that other FAA Inspectors were not conducting their Delta
EWIS compliance evaluation properly and some had no knowledge of zone inspection
requirements or the correct FAA-ACO Approved Source Documents required to be used
in their evaluations. (ATTACHMENT 4)

We present this document history because of the false accusations made againgt
FAA Inspector Lund in FAA Supervisor Varajon’s DOT-OIG interview provided to us
by the OSC. FAA Varajon stated in the DOT-OIG investigation interview that he was
not made aware of Delta’s EWIS non-compliance. The fact is FAA Supervisor Varajon
was made fully aware of EWIS findings on the Boeing B757 aircraft as well as other fleet
types before he approved Delta’s EWIS maintenance program that did not comply with
14CFR 1211111 and FAA guidance. Some of the non-compliance findings of Delta’s
submitted Boeing B757 EWIS maintenance program to FAA Supervisor Varajon is
attached. (ATTACHMENT 4)

FAA Supervisor Varajon’s swormn testimony to the DOT-OIG also present false
accusations of FAA Inspector Lund and not performing his public safety functions. His
testimony beginning line item 819 through line item 851, he presents false Inspector
performance of FAA Inspector Lund. He offers to the DOT-OIG Investigator Lund’s
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past history even though this is not part of the questioning, At line item 833, FAA
Vargjon lies under oath when he states, “Mr. Lund refused to go back fo the property
(Northwest Airlines) after that because he refused to be escorted while doing his job.”
FAA Varajon fails to advise the DOT-OIG Investigator that FAA Inspector Lund was
removed from doing his safety duties by letter from FAA Management and that his public
safety whistleblower disclosure at the time was substantiated by the DOT-OIG Report,
Unsafe Maintenance Practices at Northwest Airlines, Report AV-2007-080, September
28,2007. FAA Supervisor Varajon has full knowledge of this DOT-0IG Investigation

event. He brought it up in his testimony without being questioned by the DOT-OIG
Investigator.

FAA Supervisor Varajon again lies under oath beginning line item 953-963,
where he presents FAA Inspector Lund as unprofessional. The fact is, Delta legacy
Boeing B757 Northwest Airlines employees were in full cooperation with FAA Inspector
Lund and they advised Inspector Lund that legacy Delta Management was not receptive
to their input for EWIS revisions, as such, they could not make the requested changes. In
fact two (2) Delta legacy Northwest Airlines employees that were working with FAA
Inspector Lund stated they were sorry and that the work relationship with him was always
good. One (1) Delta senior maintenance program employee told FAA Inspector Lund
that all EWIS revisions he was requesting were correct but Delta Management would not
listen to them and would not make the changes. One Delta legacy Northwest employee,

no longer with Delta, even telephoned FAA Inspector Lund to tell him that their work
relationship was always good.

FAA Supervisor Varajon lies under oath during his DOT-OIG Investigation
sworn testimony beginning line item 1178 through line item 1303 when he speaks to
EWIS zone inspection findings. Varajon states, the audit team has discovered zonal
issues, that there were some missing portions to the 757 program for zonal inspections,
and were going to do the viojation based on what's missing in the documents.”

At line item 1185, Varajon refutes the DOT-OIG questioning as this finding is not
related to FAA Inspector Lund’s previous findings to him. Yet, in fact, FAA Inspector
Lund did provide FAA Supervisor Varajon EWIS zonal non-compliance with Delta’s
program, Emails by FAA Inspector Lund to FAA Supervisor Varajon, of January 18,
2011, Memo of Record dated January 31, 2011, email of February 22, 2011 and February
24,2011 all address Delta’s non-compliance with required EWIS zonal inspection task
requirements. These documents to Varajon address both training and maintenance
instructions for conducting EWIS zone inspection tasks. His testimony to DOT-OIG line
item 1185 states that FAA Inspector Lund’s zonal findings were only for training. The
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docurrients provided in this response as attachment 4 prove he is lying under sworn oath
to the DOT-OIG Investigator. (ATTACHMENT 4)

Beginning line item 1482 of Varajon’s swormn testimony, FAA Supervisor Varajon
provided a false response to DOT-OIG questioning regarding another FAA Inspector
bringing to Varajon’s attention before FAA approval of Delta’s non-compliance with
their submitted EWIS program. Varajon states at line item 1499, that the other inspector
did not bring up anything, “other than reflecting what he heard from Mark.” This again is
not true, FAA Inspector Mark Lund was in Varajon’s office when the other FAA
Inspector from Atlanta called. The Atlanta FAA Inspector told Varajon that Delta had
not submitted all EWIS zone inspection task cards for FAA evaluation. The Atlanta
Inspector told Varajon that he had checked with other Atlanta Inspectors on the other
legacy Delta aircraft fleets in Atlanta and they had not received zonal task cards nor were
they all familiar with the EWIS zone requirements. Varajon became angry because it
was too late for him to do another review of all Delta zone task cards before he gave
Delta his approval. He angrily stated during the telecom clearly heard by the Atlanta
FAA Inspector and FAA Inspector Lund that this would not hold up his approval!

The other FAA Inspector from Atlanta must have given Varajon more
information of Delta’s EWIS non-compliance because why would he tell the DOT-0IG
Investigator at line item 1499 that he, “took those issues to Mr. Xxx and Ms. Yyy for
review.” Varajon did not respond directly to the questioning when he was asked if they
were documented, line item 1504, of his sworn testimony. '

At line item 1813 of Varajon’s sworn testimony, he attempts to re-assign his
public safety regulatory responsibilities to Delta Air Lines. He states, “I think it’s the
company’s responsibility to take it and run with it and make sure that they are in
compliance, and that’s going to be the direction I'm going to take with the company on
this issue.” FAA Supervisor Varajon was the FAA Official required to give Delta Air
Lines Approval for their EWIS program once they were fully compliant with the EWIS
Regulations enacted to keep the public safe. He knowingly did not ensure full
compliance when he gave his FAA approval. Now he states he is giving that
responsibility for the public’s safety to Delta Air Lines. If that is the case, why is FAA
Supervisor Varajon in an FAA Authority position if he foregoes his public safety duties
to Delta Air Lines?

According to the DOT-OIG FAA interview statements of FAA Supervisor Sam
Vargjon provided to us by the OSC, FAA Supervisor Sam Varajon lied under oath to the
DOT-01G Investigator when he stated that (FAA Inspector) Lund had not provided him
findings of Delta’s EWIS non-compliance to 14CFR 121.1111 before he gave Delta his
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FAA Approval for Delta’s EWIS program. (ATTACHMENT 4 and DOT-0I1G
“Swore Interview of Sam Varajon, Case Number T11AG04SINV, August 16,2011 at
12:20pm™)

FAA Supervisory Principal Avionics Inspector Sam Varajon, of the FAA Delta
Air Lines Certificate Management Office, lied under oath during the U.S. Department of
Transportation-Office of Inspector General’s official investigation of the American
public’s safety on Delta Air Lines.

FAA Supervisor Varajon refused to provide training to the FAA reviewing
inspectors under his authority. FAA Supervisor Varajon refused to have a meeting with
all FAA reviewing Inspectors to make sure the review was done [AW FAA requirements.
These were recommended to him multiple times and he chose not to act on the
recommendation. (ATTACHMENT 4) Now after his inappropriate FAA approval, all
Delta fleets are currently under FAA re-evaluation for FTS and EWIS compliance.
Noncompliant FAA Enforcement Actions against Delta have resulted and the FAA Fli ght
Standards Director IAC Team confirmed “a Iot of errors were found” in Delta’s EWIS
maintenance program “paperwork documentation”,

Varajon became aggressive, threatening FAA Inspector Lund with disciplinary
action. FAA Supervisor Sam Varajon solely miss-managed Delta’s compliance with
Federal Regulations for FTS and EWIS enacted to keep the American public safe even
when he was numerous times informed of the noncompliance issues before he, alone,
FAA approvéé Delta’s EWIS program. '

FAA Supervisor Varajon caused our public safety disclosure to FAA Flight
Standards Director, Mr. John Allen, and eventually to the OSC. The major reason it went
to the OSC was because Varajon was assigned to John Allen’s FAA Flight Standards
IAC Special Team investigation of Delta’s compliance. Yet, Mr. Allen was told Varajon
was the instigator. The IAC Team document states that a purpose of the [AC is to protect
the reputation of FAA Management. It provides for a disciplinary process and does not
focus on public safety. We provided comments and a copy of the FAA IAC document in
our previous reply.

FAA official Mr. Fred Sobeck’s interview excerpts, page 15, beginning with line
item 353, provides for FAA Varajon’s full involvement in the IAC Team evaluation.
Why would FAA officials allow the FAA Supervisor that was the nstigator of our public
safety disclosure to be part of a Flight Standards Headquarters® evaluation of Delta’s
compliance when he was the FAA approving official that allowed the noncompliance?
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The public will have to ask this question. Line item 367 of Sobeck’s interview
provides that Varajon was also involved in the IAC Team’s conclusions. Why? His
involvement creates distrust of FAA Senior Management Officials and supports the true
- purpose of the FAA Flight Standards IAC investigatory process is to protect the
reputation of FAA Management as stated in their IAC Document.

As we stated in our previous response, we will not use FAA’s internal disclosure
process. We will continue to use the OSC disclosure process until such time as FAA
Management demonstrates they can be frusted.

Can the public trust FAA Management with their safety?

Mr. Sobeck’s testimony, beginning line item 384, discusses Delta’s Continuing
Analysis and Surveillance System (CASS) required of Delta by 14CFR 121.373. Delta’s
Engmeering document of ATTACHMENT 3, page 7, states that Delta’s Quahity
Assurance will provide oversight for Delta’s implementation and review for any
compliance issues. Why did not Delta’s Quality Assurance detect the noncompliance
errors? Why has there been FAA Enforcement actions taken for EWIS and FTS, and are
pending processing as listed in the OSC suppiemental data, if Delta’s CASS, Quality
Assurance oversight was effective? It was not effective.

14CFR 121.373 requires of Delta to have an effective CASS. In addition, Mz,
Sobeck’s testimony indicates agreement that CASS should have identified the findings.
Yet, the IAC Team, he was part of, did not assess Delta’s CASS effectivencss. They left
this to FAA Management in the Delta CMO. We had reviewed, about October 2009,
Delta’s CASS program at the time of the Northwest Airlines and Delta merger and found
it to be un-acceptable. Delta’s merged CASS program was accepted by FAA
Management despite knowledge of our deficiency findings with Delta’s CASS program.

FAA Supervisor Sam Varajon also agreed in his sworn DOT-OIG testimony,
beginning line item 1746 through 1766 that Delta’s CASS program was not effective, As
an FAA Official overseeing Delta Air Lines, why didn’t he identify this deficiency
without the involvement of the FAA Flight Standards IAC and our Whistleblower
Disclosure? '

According to FAA Aircraft Evaluation Group Inspector John Flores’ testimony
excerpts, beginning line item 216, a lot of errors were found in Delta’s EWIS/FTS
“paperwork” documentation. This documentation is required by 14CFR 121.1111
(EWIS) and 14CFR 121.1113 (FTS) regulations enacted for public safety and the Flight
Standards IAC Team found “a lot of errors in the-administrative errors in the paperwork.”
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We noticed a lot of “hmm” pause, speech stumbling in the OSC provided DOT-
OIG testimony excerpts such that it was obvious the responding FAA officials were
trying to word their responses to “dance around” a direct public safety impact. All FAA
Flight Standards IAC Team members mutually agreed a lot of errors in aircraft
maintenance mstruction “paperwork” is trivia, not a concern for the public’s safety.

Does the public want correct maintenance instructions “paperwork” to be

- provided to the Delta aircraft mechanic, make sure it is followed, such that the
maintenance performed to the aircraft is correct and safe? Is this not also what we expect
from our automobile mechanic? That maintenance is performed correctly and
completely, so we are not exposed to an accident, injury, or death? FAA rule enactment
required these “paperwork” maintenance instructions to be approved by the FAA-ACO
engineers, the aircraft design engineers, and evaluated by FAA Aircraft Evaluation Group
(AEG) Safety Inspector Specialists. It must be very important for ensuring the public’s
safety as it is part of the rule requirements. Yet, the Director of Flight Standards IAC
Team found that “paperwork™ errors are not a public safety threat. Their finding does not
support the FAA rule making process. Their position encourages miss-trust in regards fo
the public’s safety.

It is clear from FAA Supervisor Varajon’s testimony that he lacks full knowledge
of FAA EWIS requirements. He clearly does not understand the EWIS zone inspection
requirements. The deficiencies in Delta’s zone inspection requirements were clearly
presented to him before he gave Delta’s approval. He was provided email
correspondence informing him of Delta’s zone inspection concerns, ATTACHMENT 4,
letter of January 31, 2011. He was provided excerpts of FAA Advisory Circular AC 25-
27A, that provides for the importance of EWIS zone inspection tasks. ATTACHMENT
I excerpts, beginning on AC page 20, provides for the EWIS inspection types and their
significance.

The AC appendix, page All, contains a Note that explains why separation of
stand alone tasks from zone tasks is required and they are not 1o be treated the same. The
Note speaks to the human factors element that a stand alone GV1 (General Visual
Inspection) forces the maintenance technician to ook at a specific item, contrary to the
zonal GVT that does not focus on a particular item. They are not interchangeable as FAA
Supervisor Varajon seems to think as he is laughing in response to the DOT-OIG’s

investigative questioning, beginning line item 1581 of the testimony provided to us by the
OSC.
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The American Public has to question why he is in the FAA position to approve
Delta’s compliance. Varajon was removed from the FAA Supervisory Principal Avionics
Inspector position during the DOT-OIG investigation. FAA Southern Regjonal Director
Mr. Tom Winston was involved in making that decision. Varajon is now back in the
Supervisory Principal Avionics Inspector position with the FAA authority for Delta Air
Lines. Why is he back in the position?

The FAA Advisory Circular (AC) 25-27A is very well written and does include
its use by air carrier operators. The AC provides the reason why the different
requirements for EWIS ICAs, stand-alone GVT and DET tasks, zonal inspection tasks,
cleaning and restoration, and protection instructions “paperwork” are required, are
specific in their application and are individually necessary. The AC also provides many
pages of EWIS defects that could lead to aircraft fires that should be identified by the
zone inspection if done by a properly trained aircraft maintenance person using correct
and complete maintenance instructional “paperwork.” The FAA Flight Standards IAC
Team found “paperwork™ errors not to be a public safety concern.

In FAA John Flores’ testimony, beginning line item 298, he speaks to the zone
inspection requirements.  Beginning at line item 311, he addresses the fact that, “a iot of
the time wiring was neglected in the past, even though (it was to be included in the zone
inspection criteria). Beginning at line item 323, he speaks to fire caused by defective
wiring and accumulation of combustible material. At line item 345, he speaks to, “a
defect in the wiring can cause a fire.” Line item 348, he provides the inspection type,
stand-alone GVI or DET or zone inspection, with the intent to prévent a fire on the
aircraft. At line item 358, he provides, “the operator would have to implement all those
tasks that were generated in the source document and approved by the (FAA) ACO.”

Delta Air Lines did not incorporate all EWIS zone inspection tasks into their
Continuous Airworthiness Maintenance Program {(CAMP) at the time FAA Supervisor
Varajon approved their EWIS program when he was fully aware it was not compliant to
the FAA ACO Approved EWIS ICA Source documents.

Delta Air Lines, over the years of operating some of their aircraft types, did not
maintain all aircraft manufacture developed zone tasks as current EWIS identified zone
tasks. This was the case on the Delta Boeing B757. The landing gear zone tasks, engine
zone tasks, had lost their identity and therefore were not accounted for in Delta’s EWIS
maintenance instructions. Varajon’s letter of February 4, 2011 to Delta Air Lines
accounts for the discrepancy with Delta’s zone program. Page 4, paragraph V, of
Varajon’s letter provides an overall problem with Delta’s aircraft zone program. Though
his comments are not fully accurate, it does give evidence that he was made aware of
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zone program noncompliance across Delta’s fleet of aircraft before he approved Delta’s
EWIS maintenance program. (ATTACHMENT 4)

To further evidence the safety significance of incorrect “paperwork™ for Delta’s
maintenance work instruction for accomplishing an EWIS zone inspection on the B757
landing gear, Delta was required to conduct a re-inspection due to work instruction errors
“paperwork administrative errors” as FAA Management refers to them. On December
16, 2011, Delta Air Lines was required to re-inspect eight (8) Boeing B757 aircraft for
accomplishment of a proper EWIS zone inspection of the aircraft’s landing gear, Delta
Engineering Document number 498514-14M, dated December 16, 2011,
(ATTACHMENT 5)

The Delta document provides statement that the aircraft had to be inspected at the
next “RON” (regular overnight stop). This is an immediate inspection, almost an aircraft
grounding event that according to FAA interview statements, is a public safety concern.
(John Flores DOT-OIG Interview beginning line item 210 through 224) But yet, it is

“only an administrative etror in the paperwork,” as stated in testimony by the FAA
Director of Flight Standards’ JAC Team, including FAA Supervisor Sam Varajon. Ififis
only administrative, than why after the DOT-OIG interviews is FAA Management now
requiring Delta to inspect aircraft quickly if it is not a public safety concern?

FAA ACO Engineer Mr. Dean Thompson rejected, November 11, 2011, Delta’s
request to substitute a DVI (Detailed Visual Inspection) of the MRBR specified structural
program for ianding gear as a replacement for the EWIS zone inspection specified GVI
(General Visual Inspection) of the landing gear zones as specified in the FAA-ACO
Approved EWIS ICAs. As such, FAA Enforcement Action against Delta Air Lines for
their EWIS non-compliance, FAA EIR File number 201180275338.

Despite the FAA-ACO rejection of Delta’s EWIS instructions for inspection of
the landing gear, FAA Supervisory Principal Inspector Nick Pearson wanted to allow
Deita continued operation of the non-compliant eight (8) Boeing B757 aircraft.

The aircraft landing gear areas contain many electrical wire runs. The landing
gear area electrical wiring was the defect in the MD-88 aircraft landing gear wiring that
grounded many of American Airlines and Delta aircraft in 2008 after the Congressional
hearings for Airworthiness Directive non-compliance. The landing gear area has many
moving parts, fluids, and potential for electrical wire damage. Delta had previously
performed the landing gear inspection with incorrect, incomplete work instruction cards
(“errors in the paperwork™) with non-approved FAA-ACO EWIS instructions., The
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procedure they were using was rejected by FAA-ACO Engineering resulting in the FAA
initiated Enforcement action and the immediate inspection of the aircraft.

1t 1s obvious that FAA Supervisor Sam Varajon sided with Delta Air Lines when
he approved Delta’s EWIS program, with this zone inspection non-compliance, when he
was made known of the non-compliance with Delta’s zone program. It is in his letter of
February 4, 2011 to Delta. (ATTACHMENT 4). FAA Supervisor Varajon’s email of
November 11, 2010 states that the only approved EWIS ICA procedures are those in the
aircraft maintenance manual. The aircraft’s EWIS approved zone inspection task
instructions “paperwork” are in the aircraft maintenance manual. Yet, he approved
Delta’s EWIS program when the zone program was not fully complied with and he knew
it. (ATTACHMENT 4, page 1)

It is also obvious that FAA Supervisor Nick Pearson is siding with Delta Air
Lines by allowing EWIS non-compliant aircraft to continue operating in passenger
service. He has demonstrated he really does not want to know about Delta’s non-
compliance as demonsirated in his routine statements to FAA Aviation Safety Inspectors
that he will take the side of Delta unless the FAA Inspector convinces him otherwise. L
FAA Aviation Safety Inspector Mark Lund have been in Pearson’s presence when he has
stated this.

FAA Supervisor Sam Varajon attacked FAA Aviation Safety Inspector Mark
Lund with his aggressive attempts of disciplinary action against him for pointing out non-
compliance in Delta’s EWIS program, including the zone program. (ATTACHMENT
4).

FAA Supervisory Principal Inspectors Varajon and Pearson have demonstrated
they have a preferred interest in supporting Delta Air Lines than the safety of the
American public.

Yet, these FAA Supervisors have the authority to approve airline programs that
are required to keep the American public safe but prefer to support the airline at the
expense of the public’s safety. How ironic is the current FAA Management structure?
Where is the integrity for the public’s trust in FAA Management to keep them safe? We
can not find it.

FAA Aviation Safety Inspectors are committed to the public’s safety. ItisFAA
Management, and the aggressive pressure they apply to the Safety Inspectors to keep
them from disrupting the airline’s operation instead of aliowing and supporting their
public safety duties. FAA Management is the biggest FAA risk to the American public’s
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safety. This case demonstrates this at even the highest FAA Flight Standards level JAC
Team involvement when many errors were found in required EWIS maintenance
instructions, required by Federal Aviation Regulations enacted for the public’s safety,
yet, it is not a public safety concern to Senior FAA Flight Standards Management as
stated in their IAC Report and member interviews. InJ anuary 2011, a Delta Air Lines
Boeing B757 operating in passenger service had fuel tank electrical wiring short and
burn. The FAA’s Flight Standards Director was shown pictures of the burned electrical
wiring. Yet, his assigned IAC Team did not investigate this event for which EWIS
regulations were enacted to prevent.

We submit the public will determine if they are safe or not because of aircraft
maintenance instructions containing errors that may again lead to in flight fires and fuel
tank explosions with subsequent loss of American lives.

With the current FAA management lack of pubic safety mentality demonstrated in
this case of the FAA-Delta-CMO, one has to question the EWIS and FTS compliance
state of the other U.S. Airlines required to be in compliance with these public safety
regulations. FAA Flight Standards Director Johm Allen questioned the EWIS/FTS
compliance status with FAA Aviation Safety Inspector Mark Lund during their meeting
of May 2011.

Are the other U.S. Airlines in full compliance with the Federal public
safety requirements of EWIS and FTS?

Mr. President and Congressional Representatives, maybe you could ask the FAA
Officials this question on behalf of the American public’s safety. Ask the FAA to
provide evidential proof of compliance when you ask them.

We are in agreement with FAA-ACO Engineer Stephen Slotte’s email statements
of September 15, 2011 to the DOT-OIG Investigator. His comments on page two (2)
provide as we understand the 14CFR 121.1111 EWIS compliance rule. About half way
done in his last paragraph on page 2, he states, “The rule does not require them to use the
EWIS ICA developed by Boeing or any other manufacture, It requires them to
incorporate maintenance and inspection tasks that were developed using an EZAP
(enhanced zonal analysis process) in accordance with appendix H of Part 25 and
approved by FAA. Tt doesn’t specify who must develop those tasks. However, in reality
the operators choose to use the ICA developed by the manufactures. In deing so,
they must incorporate the EWIS ICA into their maintenance pregrams without
changes to the actual procedures.” He goes on to provide an example for the DET
inspection of a No. 1 IDG (electrical generator) power feeder cable, and how to do this
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inspection, than we (FAA-ACO) expect that is exactly what will be done. His comments
support what is recorded in the narrative of the Final Rule docket and we are in
agreement with it. To note, Mr. Slotte’s name is the technicaj expert listed in FAA’s
Rule making docket. (ATTACMENT 2, page 1, bottom of page)

We are also in agreement with FAA-ACO Engineer Dean Thompson and his
reasons for rejection of Delta’s request to substitute landing gear zone inspection tasks.
We have had telephone conversations with Mr. Thompson during our FAA EWIS/FTS
review and found him very knowledgeable and helpful.

As we have provided evidence earlier in this response, Delta elected to
incorporate the Boeing and Airbus developed EWIS ICAs into their maintenance
program. Therefore, the criteria provided by Mr. Slotte applies to Delta, and as this OSC,
DOT-OIG investigation case demonstrates, Delta was not in fidl compliance to the EWIS
rules enacted to keep Americans safe on airlines. And with full knowledge of Delia’s
non-compliance, FAA Supervisor Varajon approved of Delta’s continued operation in
passenger service beyond the Federal rule compliance date of March 10, 2011,

We have read the many pages of “paperwork” documentation developed by the
FAA for guidance and the explanations as to why it is important for passenger safety that
airlines, such as Delta, have a compliant EWIS and FTS maintenance program based on
FAA ACO Engineering approval. All of the effort and resources spent to get these
maintenance requirements “paperwork/documentation” incorporated into the airlines’
maintenance program is to keep the public safe from an in flight explosion or fire already
experienced by TWA 800 and Swiss Air Flight 11 aircraft accidents. A lot of FAA
approval oversight was intentionally built into this regulatory process at the cost of many
tax payer dollars. And yet, one (1) sole FAA Supervisor can give all that public safety
effort away with the stroke of his signature, and than aggressively accuse FAA Aviation
Safety Inspectors of not doing their job. Who is holding FAA Supervisor Varajon and
Pearson accountable? | '

The Delta documentation provided to us by the OSC as Attachments 5 and 6 is
very hard to read. We do offer up, in our quick review, that Delta also exhibits a lack of
full understanding with FTS and EWIS compliance requirements. This may be explained
because they are being led by FAA Supervisors Varajon and Pearson who have
demonstrated a lack of knowledge with FTS and EWIS requirements and are more
interested in supporting Delta than the American Public’s safety. The FAA Operations
Specifications D070 errors referenced in their Airworthiness Directive (AD) findings,
first item, has nothing to do with their AD compliance. The current Ops Spec is D097
and it is not issued to show compliance with the AD. It is issued by the FAA Principal
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Inspector when the airline shows compliance with 14CFR 121.1113 (FTS) and 14CFR

121.1111 (EWIS). We did not take the time to evaluate all Delta findings on Attachment
5.

OSC Attachment 6, Delta document, Engineering Report 10-100511-20, issue
dated October 12, 2011, “FAA FTS/EWIS Compliance Audit Corrective Action Plan,”
does not provide any guidance or criteria for the actual writing of the EWIS/FTS
maintenance work instructions on Delta’s work cards used by their aircraft maintenance
personnel. The mstructions, the how to do the task, that ensures, as Mr. Slotte stated (the
task is done exactly as expected) is what was found to have, as Mr. Flores stated, “a lot of
errors.” Yet, this Delta audit, again being overseen by FAA Supervisors Varajon and
Pearson, fails to ensure the work instruction provided to the aircraft mechanic is complete
and correct for accomplishing the required task correctly as approved by the FAA-ACO.,

FAA Supervisors Varajon and Pearson have not allowed us to participate in
FAA’s evaluation of Delta’s compliance with EWIS and FTS even though we have good
knowledge of the program requirements. It is obvious that the direction given by FAA
Supervisors Varajon and Pearson is not going to ensure Delta’s fisll and continued
compliance with FTS and EWIS Rules enacted to keep the public safe.

We again greatly wish to thank the OSC and the DOT-OIG for their due diligence
in reaction to our public safety concern. The compliance requirements for FTS and
EWIS are very complicated even for us seasoned FAA Aviation Safety Inspectors. We
very much appreciate the feedback we received throughout the investigation process. We
appreciate being treated with respect and not with aggression and accusations. We will
continue to monitor FAA Management’s oversight of Delta’s compliance to the
corrective actions they state will occur. If necessary, we will use your services again.
Thank you so much for helping us keep the American public safe.

We have great respect for Mr. Fred Sobeck, Mr. John Flores and the FAA ACO
Engineers. It has been an extraordinary amount of work they have accomplished with
enactment of the Federal Aviation Regulations for FTS and EWIS. We found the FAA
documentation and the aircraft manufacture’s data to be excellent and very usable. We
have had occasion over the vears to converse with Mr. Sobeck and are appreciative of his
openness and expertise. We have regular conversations with Mr, Flores due to his
position with the FAA-SEA-AEG as the Boeing B757 Avionics Specialist. He does his
home work and is prompt with his technical response to us. We talked with him during
our evaluation of Delta’s FTS/EWIS program to make sure we had a correct
understanding.
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To you Mr. President and Congressional Representatives, we make ourselves
available for any needs vou may have. We are both military veterans and are proud to
serve the American public in our safety duties as FAA Aviation Safety Inspectors.

Respectiully,

Mark S. Lund (612:253-4557) Daniel I. Mirau (612-253-4551)
FAA Aviation Safety Inspecior FAA Aviation Safety Inspector

FAA-Delta-Certificate Management Office
6020 28" Ave. South, Suite 101
Minneapolis, Minnesota 55450

Attachments (5)
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A Advisory

U.S, Department
of Trarsportation

A Circular

Administration

Subject: Development of Transport Date: 05/04/10 AC No: 23-27A
Category Airplane Electrical Wiring Initiated By: ANM-100

Interconnection Systems Instructions for

Continned Atrworthiness Using and

Enhanced Zonal Analysis Procedure

1. Purpose.

a. This advisory circular (AC) describes parts of the compliance process for the “Enhanced ‘
Airworthiness Program for Airplane Systems/Fuel Tank Safety (EAPAS/FTS)” rule. That rule
requires design approval holders (DAHs) and applicants to develop instructions for continued
airworthiness (ICA) consisting of maintenance and inspection tasks, intervals, and procedures for
the representative airplane’s electrical wiring interconnection systems. (EWIS) for each affected
type design. The DAH must also review any fuel tank system ICA it has developed in
compliance with Special Federal Aviation Regulation No. 88 (SFAR 88) in order to ensure
compatibility with the EWIS ICA, including minimizing redundant requirements. The DAH
must then submit the EWIS ICA to the Federal Aviation Administration (FAA) oversight office
for review and approval.

b. This AC provides guidance for developing maintenance and inspection instructions for
EWIS using an enhanced zonal analysis procedure (EZAP). For the purposes of this AC, the
term “maintenance” encompasses both “maintenance” and “preventive maintenance,” as those
terms are defined in Title 14, Code of Federal Regulations (14 7 FR) 1.1. For airplane models
whose maintenance prograrns already include a zonal inspection program, the logic described
here provides guidance on tmaproving those programs. For airplanes without a zonal inspection
program, use of this logic will produce Zonal insnections for wiring that can be added to the
existing maintenance program. This AC contains information that can be used by operators to
improve EWIS maintenance practices. It stresses the importance of inspecting EWIS and
promotes a philosophy of “protect and clean as you go” when performing maintenance, repair, or
alterations on an airplane.
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Operaior's Maintenance Program, will contain guidance related to making changes to the
approved-ICA-based maintenance and inspection program tasks.

e. Requirements of §§ 121.1111 and 129.111. The EAPAS/FTS rule also requires
part 121 certificate holders and part 129 air carriers operating U.S -registered airplanes to
incorperate into their maintenance program tasks based on FAA-approved EWIS ICA.
AC 120-99, Incorporation of Electrical Wiring Interconnection System (EWIS ) Instructions for
Continued Airworthiness into an Operaior’s Maintenance Program, will contain guidance for
these reguiations. |

f. Explanation of Maximum Payload Capacity. For purposes of the requirements in
§ 26.11, payload capacity is defined by § 119.3. The current text of § 119.3 is found in
appendix E of this AC.

3. How this Information was Derived. The guidance in this AC is based on recommendations
given to us by the Aging Transport Systems Rulemaking Advisory Committee (ATSRAC). Itis
drawn from maintenance, inspection, and alteration best practices identified through extensive
research by ATSRAC and Federal government working groups.

4. Objective.

a. The objective of this AC is to improve maintenance and mspection programs for all
EWIS (as defined by § 25.1701) installed on transport category airplanes. Applying this
information will improve the likelthood that EWIS degradation from many causes, including
environmental, maintenance-related, and age-related problems, will be identified and corrected.
In addition, this information has been reviewed to ensure that maintenance actions, such as
inspection, repair, overhaul, replacement of parts, and preservation, do not (1) cause a loss of
EWIS function, (2) cause an increase in the potential for smoke and fire in the airplane, and

(3) inhibit the safe operation of the airplane. This objective is met through the adoption of the
following:

(1) Enhanced zonal analysis procedure (EZAP). The EZAP will allow the user to
determine the appropriate general or detailed inspections and any cleaning tasks (also referred to
as restoration tasks by some manufacturers) needed to minimize the presence of combustible
material. An EZAP can be used to develop new wiring cleaning and inspection tasks for both
zonal and non-zonal inspection programs. Using this procedure to develop a maintenance
program will help ensure that proper attention is given to wiring installations during
maintenance. The EZAP provides a logical procedure for selecting inspections (either general or
detailed) and other tasks to minimize combustibles. Examples could be cleaning (or restoration) -
procedures or the changing of an air filter. For an airplane without a zonal inspection program,
an BZAP will identify new wiring inspection tasks. Appendix A of this AC provides
step-by-step details of the EZAP process.

(2) Guidance for a general visual inspection (GVI). This AC clarifies the definition
of a general visual inspection and provides guidance on what is expected from such an
inspection, whether performed as a stand-alone GVI or as part of a zonal inspection.
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(3) Protections and cautions. This AC provides guidance for developing actions and
cautionary statements to be added to maintenance instructions for the protection of wire and
other EWIS components. Maintenance personnel will use these enhanced procedures to
minimize contamination and accidental damage to EWIS while working on an airplane,

(4) “Protect and clean as you go” philosophy. This philosophy is applied to airplane
EWIS through inclusion in operators’ maintenance and training programs. This philosophy
stresses the importance of protective measures when working on or around wire bundles,
connectors, and other EWIS components. It stresses how important it is to protect EWIS during
structural repairs, STC installations, or other alterations by making sure that metal shavings,
debris, and contamination resulting from such work are removed. The “protect and clean as you
go” philosophy is translated into specifics by the protection and caution recommendations
described in section 15 of this AC. More information is contained in section 13 of this AC,
Causes of Wire and Other EWIS Component Degradation.

(5) Consolidation with fuel tank requirements. The FAA has developed an extensive
program to address safety problems associated with fuel tanks. Fuel tank systems confain EWIS
that may be routed independently or may be integrated with other atrplane systems’ EWIS. One
part of the Fuel Tank Safety Rule, SFAR 88, requires development of maintenance and
Inspection instructions to ensure the safety of the fuel tank system. Other sections of the Fuel
Tank Safety Rule require operators to include fuel tank safety maintenance and inspection
instructions in their maintenance or inspection programs. An objective of this AC is to ensure

- that fuel tank system ICA developed to comply with SFAR 88 are compatible with the EWIS
ICA, including minimizing redundant requirements. See section 2 of this AC for detaiis,

b. To fully realize the objectives of this AC, type certificate holders, STC holders, air
carriers, air operators, maintenance providers, and repair stations will need to redefine their
current approach to maintaining and altering airplane wiring and systems. This redefinition must
reach both overall philosophy and specific maintenance tasks. This may require more than
simply updating maintenance manuals and work cards and improving training, Maintenance
personnel need to be aware that airplane EWIS must be maintained in an airworthy condition.
They also need to recognize that a visual inspection of EWIS has inherent limitations. Small
defects such as breached or cracked insulation, especially in small-gage wire, may not always be
apparent. Therefore, effective EWIS maintenance combines good visual inspection techniques
with improved wiring maintenance practices and training.

c¢. General Compliance Information. Sections S throu gh 12 of this AC 'provide general
information regarding the performance of the EZAP. The EZAP process is described in detail in
appendix A and appendix B of this AC.

d. EWIS Degradation and Maintenance Information. Sections 13 through 15 of this AC
contain general information on (1) causes of wire and other EWIS component degradation,
{2) EWIS maintenance guidance, including the levels of inspection applicable to EWIS
maintenance, and (3) protection and cautjon recommendations. The information in these
sections can be used by manufacturers in developing EWIS maintenance guidance and by
operators to improve EWIS maintenance practices.
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5. Enhanced Zonal Analysis Procedure (EZAP)—General Guidance.

a. The EZAP described in this AC was developed to identify tasks to (1) minimize
accumulation of combustible materials, (2) detect EWIS component defects, and (3) detect EWIS
installation discrepancies that may not be reliably detected by inspections contained in existing
maintenance programs. An EZAP logic diagram and an accompanying step-by-step explanation
are contained in appendix A of this AC. The EZAP process outhined in appendix A is to be used
by type certificate holders. Itis also to be used by modifiers such as STC holders/applicants to
determine if the design change requires new EWIS ICA, or revisions to existing EWIS ICA. If
the STC applicant/holder does not have access to the data required to perform the EZAP outlined

-in appendix A, then the process outlined in appendix B of this AC may be used.

b. An EZAP will result in safety improvements for airplanes operated with a maintenance
or inspection program that includes a zonal inspection program (ZIP). It is unlikely that ZIPs
developed in the past considered wire or other EWIS components, except for the most obvious
damage that could be detected by a GVL.

¢. For airplane models without a ZIP, the EZAP logic is likely to identify a large number of
EWIS-related tasks that will need to be consolidated into the existing systems maintenance or
inspection program. DAHs who have airplane models without 2 ZIP might find it worthwhile to
develop a ZIP in accordance with an industry-accepted method, such as Maintenance Steering
Group 3 (MSG-3), in conjunction with an EZAP.

d. When performing the EZAP, evaluate items such as plumbing, ducting, control cables,
and other system instatlations located in the zone for possible contributions to wiring or other
EWIS component degradation or failures. The results of the analysis will indicate whether a
restoration task, a zonal GVL, a stand-alone GV1, or a detailed inspection (DET) is required to
inspect the EWIS in the zone. The way to determine the best type of inspection is graphically
represented in figure 2, step 8, of appendix A of this AC. The type of inspection is determined
by completing EZAP Worksheet 3A or EZAP Worksheet 3B of appendix A of this AC. EZAP

Worksheet 3A is used for airplanes with a ZIP. EZAP Warksheet 3B is used for airplanes
without a ZIP.

e. New tasks identified by the EZAP logic should be compared against existing tasks in the
maintenance program to ensure that they are compatible with each other. Also, existing
maintenance task type and frequency should not affect the outcome of the EZAP analysis. The
analysis for a particular zone should be completed to identify appropriate EWIS tasks and their
frequency. After the analysis is complete, these new EWIS tasks should be compated to existing
maintenance program tasks to assess where the new tasks and the existing maintenance program
tasks can be logically combined. The EZAP analysis should not be adjusted in order to make the
tasks and intervals fit the existing maintenance program just for the sake of aligning tasks. Refer
to the description in figure 1, step 9, of appendix A of this AC for a detailed discussion on task
consolidation and alignment.

f. Operators may want to use the EZAP logic to identify additional inspection and cleaning
tasks for any design changes on their airplanes for which EZAP ICA are not available. EWIS
ICA developed by a DAH might not have taken into account modifications made to the airplane
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by someone other than the DAH who developed the EWIS ICA. Also, when an STC is no longer
supported by the STC holder, operators may want to perforn: an EZAP on the zone(s) affected
by the modification.

6. EWIS ICA Develope'd Using an EZAP.

a. An EWIS ICA task is either an inspection task or a restoration task. The mspection task
can be a zonal general visual inspection (GVT), stand-alone GVI, detailed inspection (DET), or a
combination of these. A restoration task is usually a cleaning task. but it can also be a task such
as repiacing an air filter in order to reduce the likelihood of contamination build-up within a
zone. EWIS ICA are comprised of all the data required to perform these inspection or
restoration tasks. The EWIS ICA can be, and almost always are, comprised of several different
data components. It is all of these data components put together that define any particular EWIS
ICA. The data components of EWIS ICA can be, and often are, located in multiple documents
produced by the applicant or DAH.

b. As an example, EWIS ICA data components can be located in 2 Maintenance Review
Board Report (MRBR), a maintenance planning document (MPD), a maintenance
implementation document (MID), an airplane maintenance manual (AMM), a standard wiring
practices manual/electrical standards practices manual (SWPM/ESPM), or a stand-alone ICA
document produced by a DAH or STC applicant. These data components are items such as;

& Task reference number(s). .
¢ Task type (for example, DET, stand-alone GVI).
¢ Task interval.

® Task description (for example, perform a DET inspection of the power feeders and -
connected EWIS components).

* Task procedure (in other words, instructions on how to perform the actual task(s)).

Note: The task procedure should describe how to accomplish the maintenance
task. For example, if the task description states to perform a stand-alone GVI of
the EWIS in the zone, then the procedure should instruct the maintenance
techniciap to inspect the EWIS within the zone. In the past, some task procedures
have instructed the technician to merely inspect the “wires” or “wiring” in the zone.
Such a procedure would not be acceptable since wire is only one component of an
EWIS. An EWIS includes many components such as clamps, connectors, bundle
ties, and stand-offs as defined by § 25.1701. However, in certain cases it may be
acceptable for the inspection task to specify a particular EWIS component, such as
a wire bundle or high current carrving cable, as being the focus of a specific
inspection. For example, service history may show that on a particular airplane
model, the power feeders in a specific zone should be the focus of an inspection.
Therefore, specifying to perform a DET or stand-alone GVI of the power feeders
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and their connected EWIS, instead of a DET or stand-alone GVI of the EWIS in the
zone, would be more effective in aiding the maintenance technician to detect
possible defects in the power feeder rather than instructing them to inspect all the
EWIS within the zone. Such an approach should be considered on a case-by-case
basis.

* Task applicability (in other words, model, engine type).
® Airplane zone identification.

Note: According to Air Transpors Association (ATA) iSpec 2200, Information
Standards for Aviation Maintenance, zones are identified by the airplane
manufacturer “to facilitate maintenance, planning, preparation of job instructions,
location of work areas and components, and a common basis for various
maintenance tasks.” ATA iSpec 2200 contains guidelines for determining airplane
zones and their numbering. The EZAP process uses these manufacturer-identified
zones. The zones are not created uniquely for EZAP.

® Access instructions,
* Supporting procedures as necessary.

¢. Both airplane manufacturers and STC holders/applicants produce EWIS ICA but the
process they use is different, and each of these DAHs produce the EWIS ICA in different forms.
It is not possible to provide a one-size-fits-all answer for what comprises EWIS ICA. The DAH
must identify ali of the components comprising the EWIS ICA and identify all of these
components in a single document. This single document has become known as the source
document. The regulatory requirement for the source document is contained in part 25,
appendix H, paragraph H25.5(b) and is discussed in section 7 of this AC.

7. EWIS ICA Source Document as Required Part 25, Appendix H, Paragraph H25.5(b).

a. Paragraph H25.5(b) imposes some specific requirements for documentation and
identification of EWIS ICA. It requires that the EWIS ICA developed in accordance with
paragraph H25.5(a}(1) must be in the form of a document appropriate for the information to be
provided, and that they must be easily recognizable as EWIS ICA. This document must either
contain the required EWIS ICA, or specifically reference other documents that contain this
information. The document required by paragraph H25.5(b) is referred to as the source
document (SD). The entire EWIS ICA must be contained or referenced in the SD. However,
paragraph H25.5(b) does not prescribe a specific data form for either the EWIS ICA or the SD (af
they are not one and the same). The form the EWIS ICA data takes, and the form of the SD, is at
the discretion of the DAH or applicant, 2s long as it meets the requirements of
paragraph H25.5(b) and the data it contains (or references) meets the requirements of
paragraph H25.5(a)(1). Some airplane manufacturers plan to use existing documents as their SD.
This could be an MRBR, MPD, MID, or some other document. Others are planning te develop
new forms of documentation to specifically address the new EWIS ICA SD requirement.

10
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Whatever form the DAH uses to document the EWIS ICA, the SD must ciearly identify the data
that comprise the EWIS ICA or contain the actual data in order o be in compliance with
paragraph H25.5(b}.

(1) As described above, paragraph H25.5(b) requires that each EWIS ICA be easily
recognizable as EWIS ICA. This means that the EWIS ICA will need to be uniquoely identified
as such. As an example, some DAHs place “(EZAP)” or “(EWIS)” after each task description {o
signify that the task is a part of the EWIS ICA. Keep in mind that the purpose of this
requirement is to enable easy identification of ICA tasks after they have been Incorporated into
an operator’s maintenance program. The requirement is meant to ensure traceability. The
identification requirement is not for the benefit of the technician who performs the actual
maintenance task, but rather for the people who must keep track of the EWIS ICA., such as
personnel at an operator or maintenance facility who track maintenance tasks, or an FAA
principal inspector.

(2) There are some unique requirements regarding operator-requested revisions to
approved EWIS ICA that necessitate they be easily identifiable. Refer to section 12 of this AC
for information regarding operator-requested revisions to EWIS ICA.

b. Future Revisions to the FAA-Approved Source Docament (SD). After initial
approval of the source document, a DAH will likely need to revise the document at some point in
order to account for any new or revised EWIS inspection or restoration procedures developed
due to production changes or design changes mandated by ADs. Revisions to EWIS ICA such as
task deletion, addition, or interval escalation could also occur due to a request by the Industry
Steering Committee (ISC) and can be addressed by a specific airplane model’s Zonal Working
Group. Any agreed to revisions would be reflected in an update to the MRBR. Proposed
revisions to the SD should be submitted to the FAA aversight office, ACO, or office of the
Transport Airplane Directorate, as applicable. for review and approval, Upon approval, the FAA
oversight office will issue a formal FAA-letter approving the new SD revision. A DAH can then
use that approval letter as proof that the EWIS ICA contained in, or referenced by, the SD has
been FAA approved. The SD should be revised and submitted for FAA approval when an
existing EWIS inspection or restoration task type or task interval is proposed, as well as any
proposed task deietions. The revised SD shouid also be submitted for review and approval if any
of the referenced procedures, such as an AMM procedure or procedures referenced within the
AMM procedure, is revised such that that any references to that procedure by the SD would no
longer be valid. An example of this would be a change to the AMM procedure number or title of
the procedure.

8. EWIS ICA Developed by Type Certificate Holders or Applicants. For EWIS ICA data!
identified in the MRBR, MPD, MID, or other type of SD, the items listed below are considered
to constitute EWIS ICA. The FAA oversight office must review this material for its

' The MRBR, MPD, or other document used as the SD may reference the information
comprising the actual EWIS ICA. The airplane manufacturer or operators would use this
referenced information to develop the task cards (sometimes referred 1o as job cards) or other
documents that are used by maintenance technicians.

11
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acceptability before issuing an approval. The items listed below are also the data that airplane
- manufacturers and/or operators (or other FAA-approved maintenance providers) will use to
develop the task, or job, cards used by the maintenance technician to perform the EWIS
inspection or restoration tasks.

a. Controlling reference numbers for the individual EWIS ICA tasks as listed in the MRBR,
MPD, MID, or other SD. These reference numbers can be referred to as MRBR reference
number, Maintenance Manual (MM)/MPD reference number, Maintenance Significant Items
(MSI) reference number, task number, and so forth. The nomenclature and the documents called
out by the reference numbers can vary among DAHs. Also, tasks may have been given more
than one number by the manufacturer to identify them as parts of different documents. So one
task, for example, may have an MPD reference number as well as an MRBR. reference number.
If more than one number identifies any single EWIS task, then each of those numbers must be
considered part of the EWIS ICA. All numbers considered necessary to fully identify and track
the EWIS ICA should be considered part of the ICA.

b. Type of task (for example, restoration/cleaning, stand-alone GVI, zonal GVI, and DET
as identified in the SD).

¢. Task interval (in other words, how often the maintenance task must be accomplished—
for example, every 16,000 flight cycles or 3,000 days).

d. Applicability (for example, 767-200, A340, EMB-145) as identified in the SD. Some
models within the same family of airplanes may have differing maintenance requirernents based
on available options (for example, freighter versus passenger version, engine types).

e. Alrplane zone identification for airplanes with a zonal program (for example, Zone 201).

f. Task description as given in the SD (for example, Inspect (General Visual) all exposed
EWIS in the wheel well. NOTE: Gear extended, doors in open position.)

g, Task procedure(s). These are the actual instruction(s) on how to perform the zonal GV,
stand-alone GV1, DET, and restoration/cleaning tasks that support the task description listed in
the SD.

h. Supporting task procedure(s), if any, necessary to perform the task procedure in any
other document referenced by the task procedure.

i. Instructions for protections and caution information that will minimize contamination and
accidental damage to EWIS. (This can appear in different places, such as in the AMM or in the
SWPM/ESPM.) If contained in the SWPM or ESPM (or other similar document), this
information will be contained in chapter 20. Sometimes this information is repeated in the
standard practices chapter (chapter 20) of the AMM. In any case, it is general caution and
protection information, and we do not expect that unique procedures will be developed for
individual EWIS ICA for a particular airplane model or even models produced by the same

manufacturer. Any protection and caution information specific to EWIS ICA must be referenced
in the SD.
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10. FAA and FAA Oversight Office Approval of EWIS 1CA.

a. The requirements for the FAA to approve EWIS ICA are contained in § 25.1729 and in
§ 26.11(b) and (c). Section 25.1729 requires applicants to prepare EWIS ICA in accordance with
part 25, appendix H. sections H25.4 and H25.5, and to have them approved by the FAA. In this
case, approval by the FAA means approval by the ACO or office of the Transport Airplane
Directorate with oversight responsibility for the company or person requesting the approval.
Section 26.11(b) and (c) require that DAHs and applicants prepare EWIS ICA in accordance
with paragraphs H25.5(a)(1) and (b) of appendix H. These also must be approved by the FAA,
but in this case by the FAA oversight office. In summary, there are three different compliance
scenarjos that require FAA approval of EWIS ICA:

{1} Section 26.11(b} requirements for TC holders.

(2} Section 26.11(c) EWIS ICA requirements for STC and amended TC
holders/applicants.

(3) Section 25.1729 EWIS ICA requirements for TC, amended TC, and STC applicants.

b. The following guidance is related only to paragraphs H25.5(a)(1) and (b) of appendix H
to part 25. Guidance for the other EWIS ICA requirements in appendix H may be found in
AC 25.1701-1, Certification of Electrical Wiring Interconnection Systems on Transport
Category Airplanes.

¢. The FAA oversight office will approve the SD required by paragraph H25.5(b).
Approval of the SD signifies approval of the actual EWIS ICA contained either in the SD itself,
or in other documents referenced in the SD. If the SD references data contained in other
documents, the FAA oversight office; ACO, or office of the Transport Airplane Directorate must
review that data to ensure compliance with paragraphs H25.5(a)(1) and (b). Please note that this
includes all task procedures related to the tasks descriptions. This means that approval of the SD
also signifies approval of any referenced data. It does not, however, necessarily signify approval
of the entire referenced document. For example, EWIS ICA task procedures contained in the
AMM will be considered FAA approved, but the entire AMM is not considered FAA approved.
This is because the AMM contains maintenance data other than EWIS maintenance data. Once
the SD has been submitted by an applicant or DAH 2nd found to be in compliance by the ACO
in the case of an ICA developed for § 25.1729, or by the ACO or office of the Transport
Airplane Directorate {(FAA oversight office) in the case of ICA developed for § 26.11, a letter
will be 1ssued signifying approval of the EWIS ICA. The DAH may communicate the approved
version of the EWIS ICA {in other words, attach the FAA approval letter to the EWIS ICA
source document) to the operators to show that the EWIS ICA are approved.

Note: FAA Aircraft Evaluation Group (AEG) approval of MRBRSs that contain EWIS ICA
tasks does not signify FAA approval of the EWIS ICA as required by § 25.1729 or § 26.11.
The FAA oversight office (ACO or office of the Transport Airplane Directorate} will issue
this approval.

d. A DAH located outside of the United States should submit the required regulatory
material to the FAA through that DAH’s civil aviation authority (CAA). This applies to the draft

14



05/04/10 AC 25-27A

Work areas should be cleaned while the work progresses to ensure that all shavings and debris
are removed. The work area should be thoroughly cleaned after work is complete, and the area -
should be inspected after the final cleaning.

(2) Repairs should be performed using the most effective methods available. Since
wire splices are more susceptible to degradation, arcing, and overheating, the recommended
method of repairing a wire is with an environmentally sealed splice.

d. Indirect Damage. Events such as preumatic duct ruptures or duct clamp leakage can
cause damage that, while not initially evident, can later cause wiring problems. When events
such as these occur, surrounding EWIS should be carefully inspected to ensure that there is no
damage or potential for damage evident. Indirect damage caused by these types of events could
be broken clamps or ties, broken wire insuiation, or even broken conductor strands. In some

cases, the pressure of the duct rupture could cause wire separation from the connector or terminal
strip.

e. Contamination. EWIS contamination refers to either of the following situations:
(1) presence of a foreign material that is likely to cause degradation of EWIS or {2) presence of a
foreign material that is combustible or capable of sustaining a fire after removal of the ignition
source, An EWIS contaminant may be in solid or liguid form.

(1) Solid contaminants. Solid contaminants such as the following can accumulate on
wiring and other EWIS components and could degrade or penetrate wiring or other EWIS
components.

_® Metal shavings/swarf
e Debris
e Livestock waste
e Lint

e Dust

(2} Fluid contaminants. Chemicals in fluids such as the following can contribute to
degradation of wiring and other EWIS components.

¢ Hydraulic fiuid
e Battery electrolytes
¢ Fuel

¢ Corrosion inhibiting compounds

®

Waste system chemicals

18
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¢ Cleaning agents

De-icing fluids

¢ Paint

Soft drinks
s Coffee
(3) Contaminants requiring special consideration.
(a) Special consideration is required for the following:
¢ Hydraulic fluids
¢ De-icing fluids
® Battery electrolyte

(b) These fluids, although essential for airpiane operation, can damage EWIS
components, such as connector grommets, wire bundle clamps, wire ties, and wire lacing,
causing chafing and arcing. EWIS components exposed to these fluids should be given special
attention during inspection. Contaminated wire insulation that has visible cracking or breaches
to the core conductor can eventually arc and cause 2 fire. Wiring and other EWIS components
exposed to, or in close proximity to, any of the above chemicals may need to be inspected more
frequently for damage or degradation.

(¢} When cleaning areas or zones of the airplane that contain both wiring and
chemical contaminants, special cleaning procedures and precautions may be needed. Such
procedures may include wrapping wire connectors and other EWIS components with a protective
covering prior to cleaning. This would be especially true if pressure washing equipment is used.
In all cases, the airplane manufacturer’s recommended procedures should be followed.

(4) Waste system contamination. Waste system spills also require speciaj attention.
Service history has shown that these spills can have detrimental effects on airplane EWIS and
‘have resulted in smoke and fire events. When this type of contamination is found, all affected
components in the EWIS should be thoroughly cleaned, inspected, and repaired, or replaced if
necessary. The source of the spill or leakage should be located and corrected.

f. Heat. Exposure to high heat can accelerate degradation of EWIS by causing wire
insulation dryness and cracking. Direct contact with a hi gh heat source can quickly damage
insulation. Burned, charred, or even melted insulation are the most likely indicators of this type
of damage. Low levels of heat can also degrade wiring over a longer period of time. This type
of degradation is sometimes seen on engines, in galley wiring such as in coffee makers and
ovens, and behind fluorescent lights, especially ballasts.
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g. Cold. Exposuwe to extremely cold temperatures, such as those found at a transport
category airplane’s typical cruising altitude, or wires exposed to cold temperatures while the
airplane is parked in a cold environment, increases the rigidity of wire insulation in those wires
that have little or no current flow. Vibration or other types of movement of EWIS during this
time could lead to wire faults. This is important to remember when performing maintenance to,
or around, these wires in a cold environment. EWIS located outside of the pressurized fuselage,
such as those located in landing gear wheel wells, wing leading and trailing edges, and in the
horizontal and vertical stabilizers are routinely subjected to these extreme cold temperatures.

14, General EWIS Maintenance Guidance. Areas to be inspected should be clean enough to
minimize the possibility that collected dirt, grease, or other contaminants might hide
unsatisfactory conditions that would otherwise be detected during inspection. For any cleaning
considered necessary, you should use the alrplane manufacturer’s procedures or other methods,
techniques, and practices acceptable to the FAA. The cleaning process itself should not
compromise the integrity of EWIS.

a. Preventing Accumaulation of Combustibles. Some applicants may set a numerical limit
on the amount of contamination that may accumulate in 2 zone in order to avoid combustion of
the contarmninants. Other applicants may choose not o set a numerical limit, but rather give
instructions that EWIS be cleaned to significantly remove the amount of combustible material.

If an applicant has set a limit, EWIS should be cleaned at frequent enough intervals that the
accumulation of combustibles never exceeds this limit. If no limit has been set, EWIS should be
cleaned at frequent enough intervals that accumulation of combustibles never reaches
unacceptable levels. Determining the interval would mvolve making an estimate of the rate at
which combustible material will accumulate in that particular zone and setting intervals to occur
with enough frequency so that unacceptable levels are not reached. If at an inspection the
contarminanis in a zone have not yet accumalated to the level considered excessive, or to the set
level that triggers the need for cleaning, a determination must be made about whether the
contaminant accumulation will have exceeded the limit or reached excessive levels before the
next inspection. If that is expected to be the case, then the EWIS should be cleaned during the
current inspection even though the contaminants have not vet exceeded the accumulation limit or
reached excessive levels.

b. Levels of Inspection Applicable to EWIS. Though the term “detailed visual
inspection” remains valid for a detailed inspection using orly eyesight, this may represent only
part of the mspection called for in EWIS ICA used 1o establish an operator’s maintenance
program. We recommend that the acronym “DVI” not be used because that term may exclude
tactile examination, which is sometimes needed. Instead, we provide the following definitions.
See figures | and 2 for examples of EWIS that are contaminated. Such contamination could
cause EWIS component degradation and also prevent an effective GVI or DET inspection if it
were not cleaned. Additionally, depending on the type and amount present, contaminants may
also be combustible and sustain a fire should electrical arcing occur.
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Figure 1: EWIS Contaminated with Dust and Dirt

(1} Detailed inspection (DET), & o0
installation, or assembly to detect damage i
supplemented with a direct source of goad 1

etve examination of a specific item,
wirees arity. Available lighting is normally
¢ oaoan ey deemed appropriate.
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Inspection aids such as mirrors, magnifying lenses, or other means may be necessary. Surface
cleaning and elaborate access procedures may be required. A DET can be more than Jjust a visual

- inspection, since it may include tactile assessment in which a component or assembly is checked
for tightness/security. It may require the removal of items such as access panels and drip shields,
or the moving of components. '

Note: Tactile assessment as used in the context of an EWIS DET does not require the
disassembly of wire bundles to inspect individual wires within the bundle.

(2) General visual inspection (GVE). A visual examination of an interior or exterior
area, instatlation, or assembly to detect obvious damage, failure, or irregularity. This level of
inspection is made from within touching distance unless otherwise specified. A mirror may be
necessary to enhance visual access to all exposed surfaces in the inspection area. This level of
inspection is made under normally available lighting conditions such as daylight, hangar lighting,
flashlight, or droplight and may require removal or opening of access panels or doors. Stands,
ladders, or platforms may be required to gain proximity to the area being checked.

(a) Recent changes to this definition have added proximity guidance (within
touching distance) and the allowance of 2 mirror and flashlight to improve visual access to
exposed surfaces when performing a GVI. These changes should result in more consistent

application of the GVI. They also support expectations of the types of EWIS discrepancies that
should be detected by a GVL

(b) When performing a GVI. there is usually no need to remove equipment or
displace EWIS unless the access instructions specifically call for it.

(¢} The area to be inspected should be clean enough to minimize the possibility
that collected dirt or grease, or other contaminants, might hide unsatisfactory conditions that
would otherwise be obvious. For any cleaning considered necessary, you should use the airplane
manufacturer’s procedures or other methods, techniques, and practices acceptable to the FAA.
The cleaning process itself should not compromise the integrity of EWIS. Avoid using high
pressure cleaning and abrasive materials that could damage wire insulation and other EWIS
components.

(d) In general, the person performing a GVIis expected to identify degradation
from wear, vibration, moisture, contamination, excessive heat, aging, and so forth, and assess
what actions are appropriate to address the discrepancy. This assessment should consider
potential effects on adjacent system installations, particularly if those systems include wiring.
You should address any observed discrepancies, such as chafing, broken clamps, sagging,
interference, contamination, and so forth.

(e) An EWIS stand-alone GV1 applies the above inspection techniques to wires,
cables, and other EWIS components identified in the inspection procedure.

(3) Zonal inspection. This is a collective term comprising selected GVIs and visual
-checks that are applied to each zone of the airplane, defined by access and ares, to check system
and powerplant installations and structure for security and general condition. A zona) inspection
is essentially a GVI of an area or zone to detect obvious unsatisfactory conditions and

[
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discrepancies. Unlike a stand-alone GV, it is not directed to any specified component or
assembly.

c. EWIS-Related Guidance for Zonal Inspections. The following EWIS degradation
conditions are typical of what should be detectable and addressed as a resuit of a zonal inspection
{as well as a stand-alone GVI). Maintenance and training documentation should include these
items. This list is not intended to be ali-inclusive and may be expanded as appropriate.

(1) Wire/wire harnesses.
* Wire bundle/wire bundle or wire bundle/structure contact/chafing
* Wire bundles sagging or improperly secured

* Wires damaged (obvious damage because of mechanical impact, overheat
localized chafing, and so forth)

]

¢ Lacing tape and/or ties missing/incorrectly installed

» Wiring protection sheath/conduit deformed or incorrectly instalied

¢ Lnd of sheath rubbing on end attachment device

¢ Grommet missing or damaged

¢ Dust and lint accumulation

¢ Surface contamination by metal shavings/swarf

¢ Contamination by liquids

¢ Deterioration of previous repairs {for example, splices)

¢ Deterioration of production splices

* Inappropriate repairs (for example, an incorrect splice)

e Inappropriate attachments to or separation from fluid lines
(2) Connectors.

* External corrosion on receptacles

¢ Backshell tail broken

¢ Rubber pad or packing on backshell missing

¢ No backshell wire securing device

23
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« Foolproofing chain broken
e Safety wire missing or broken
e Discoioration/evidencg: of overheat on terminal lugs/blocks
¢ Torque stripe misaligned
(3) Switches.
¢ Rear protection cap damaged
~® Missing hardware (screws, washers, and so forth)
® [ oose hardware
¢ Improper hardware
(4) Ground points,
¢ Corrosion
¢ [.oose hardware
(8) Bonding braid/bonding jumper.
¢ Braid broken or disconnected
e Multipie strands corroded
¢ Multiple strands bl‘éken
(6) Wiring clamps or brackets.

* Corroded

Broken/missing
® Bent or twisted

e Unstuck/detached

Attachment faulty (bad attachment or fastener missing)

Protection/cushion damaged
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(7) Supports (rails or tubes/conduit).

¢ Broken

Deformed

Fastener missing
¢ Ldge protection on rims of feed-through holes missing
¢ Racetrack cushion damaged
e Drainage holes (in conduits) obstructed
(8} Circuit breakers, contactors, or relays,
¢ Signs of overheating
¢ Signs of arcing
¢ Missing hardware (screws, washers, and so forth)

¢ Loose hardware

Improper hardware

d. Wiring Installations and Areas of Concern. Maintenance material should address the
following installations and areas. '

(1) Wiring instaltations.

(a) Clamping points. Damaged clamps, migration of clamp cushions, or improper
clamp installations aggravate wire chafing. Airplane manufacturers specify clamp type and part
number for EWIS throughout the airplane. When replacing clamps, use those specified by the
airplane manufacturer. Tie wraps provide a rapid method of clamping, especially during line
maintenance operations. But improperly installed tie wraps can have a detrimental effect on wire
insulation. When new wiring is installed as part of an STC or other modification, the drawings
will provide wire routing, clamp type and size, and proper location. Examples of significant
wiring alterations are the installation of new avionics systems, new galley equipment, and new
instrumentation. Wire routing, type of clamp, and clamping location should conform to the
approved drawings. Adding new wire to existing wire bundles may overload clamps, causing
wire bundles to sag and wires to chafe. Raceway clamp foarm cushions may deteriorate with age,
fall apart, and thus fail to provide proper clamping.

(b} Connectors. Worn environmental seals, loose connectors, missing seal plugs,
missing dummy contacts, or lack of strain relief on connector grommets can compromise
connector integrity and allow contamination to enter the connector, teading to corrosion or
grommet degradation. Connector pin corrosion can cause overheating, arcing, and pin-to-pin’
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shorting. Drip loops should be maintained when connectors are below the level of the harness,
and tight bends at connectors should be avoided or corrected.

(¢} Terminations, Terminations, such as terminal lu gs and terminal blocks, are
susceptible to mechanical damage, corrosion, heat damage, and contamination from chemicals,
dust, and dirt. Over time, vibration can cause high-current-carrying feeder cable terminal Iugs to
lose thelr original torque value, resulting in arcing. One sign of this is heat discoloration at the
terminal end. Proper build-up and nut torque i1s especially critical on high-current-carrying
feeder cable lugs. Corrosion on terminal lugs and blocks can cause high resistance and
overheating. Dust, dirt, and other debris are combustible and could sustain a fire if ignited from
an overheated or arcing terminal lug, Terminal biocks and terminal strips located in equipment
power centers (EPC), avionics compartments, and throughout the airplane need to be kept clean
and free of combustibles.

(d) Backshells. Wires may break at backshells from excessive flexing, lack of
strain relief, or improper build-up. Loss of backshell bonding may also occur because of these
and other factors.

{e) Sleevine and conduits, Damage to sleeving and conduits, if not corrected, may
lead to wire damage. So damage such as cuts, dents, and creases on conduits may require further
investigation for condition of wiring within.

() Grounding points. You should check grounding points for security {in other
words, finger tightness), condition of the termination, presence of corrosion, and cleanliness,
Grounding points that are corroded or have Jost their protective coating should be repaired.

{g) Splices. Both sealed and non-sealed splices are susceptibie to vibration,
mechanical damage, corrosion, heat damage, chemical contamination, and environmental
deterioration. Power feeder cables normally carry high current levels and are very susceptible fo
installation error and splice degradation. All splices should conform to the TC or STC holder’s
- published recommendations. In the absence of published recommendations, we recommend use
of environmentally sealed splices.

(2) Areas of concern,

(a) Wire raceways and bundles. Adding wires to existing wire raceways may
cause undue wear and chafing of the wire installation and inability to maintain the wire in the
raceway. Adding wire to existing bundles may cause wire to sag against the structere, which can
cause chafing.

(b) Wings. Wing leading and trailing edges are difficult environments for wiring
instaliations. On some airplane models, wing leading and trailing edge wiring is exposed
whenever the flaps or slats are extended. Slat torque shafts and bleed air ducts in these areas are
other potential damage sources.

(¢) Engine, pvion, and nacelle area. These areas experience high vibration, heat,
and frequent maintenance, and they are suscentible to chemical contamination.

[
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being modified, or other documentation that supports the applicant’s position as to
the necessity of creating new or revised EWIS 1CA.

(d) The FAA oversight office, in conjunction with the applicable AEG office,
reviews and approves the SD, which indicates approval of the EWIS ICA referenced or
contained in that document,

11. Making EWIS ICA Available to Operators and Other Persons. Section 26.11(e)(4)

- requires that the compliance plan submitted by the DAH or applicant contains a proposal for how
the approved EWIS ICA will be made available to affected persons. Section 26.1 1(f) requires
that the compliance plan be implemented in accordance with § 26.11(e). The rule does not
specify the manner in which the DAH must make the EWIS ICA available. It simply requires
the DAH to make them available. The “affected persons” that the rule refers to are operators and
others required to comply with the requirements of §§ 26.11, 25.1729, 121.1111, and 129.111.

12. Operator Changes to EWIS ICA. Sections 121.1111 and 129.111 reguire that the EWIS
maintenance program be based on EWIS ICA that have been developed in accordance with
provisions of appendix H and approved by the FAA oversight office. Guidance for air carriers
and air operators on how to make changes to FAA-approved EWIS ICA is contained in

AC 120-99, Incorporation of Electrical Wiring Interconnection System (EWIS) Instructions for
Continued Airworthiness into an Operator’s Maintenance Program,

13. Causes of Wire and Other EWIS Component Degradation. The following are

considered principal causes of wiring degradation and should be used to help focus maintenance
programs.

a. Vibration. High vibration areas tend to accelerate degradation over time, resulting in
“chattering” contacts and intermittent symptoms. High vibration of tie-wraps or string-ties can
cause damage to insulation. In addition, high vibration will exacerbate any existing wire
insulation cracking.

b. Moisture. High moisture areas generally accelerate corrosion of terminals, pins,
sockets, and conductors. It should be noted that wiring installed in clean, dry areas with
moderate temperatures appears to hold up well,

¢. Maintenance. Scheduled and unscheduled maintenance activities, if done improperly,
may contribute to long-term problems and degradation of EWIS. Certain repairs may have
limited durability and shouid be evaluated 1o ascertain if rework is necessary. Repairs that
conform to manufacturers’ recommended maintenance practices are generally considered
permanent and should not require rework. Care should be taken to prevent undue collateral
damage to EWIS while performing maintenance on other systems.

(1) Metal shavings and debris have been discovered on wire bundles after maintenance
repairs, modifications, or STC work has been performed. Take care to protect wire bundles,
connectors, and all other EWIS components during maintenance, repairs, or modification work.

3

[7



05/04/10 AC25-27TA
Appendix A

STEP 4: Are there, or are there likely to be, combustible materials in zone? This question
requires evaluating whether the zone might contain combustible material that could cause a fire
to be sustained in the event of an ignition source arising in adjacent wiring. Examples include
the presence of fuel vapors, dust/lint accumulation, and contaminated insulation blankets.

* With respect to commonly used liguids (for example, oils, hydraulic fluids, and corrosion
prevention compounds) refer to the product specification to assess potential for
combustibility. The product may be readily combustible only in vapor mist form. If so, an
assessment is required to determine if conditions might exist in the zone for the product to
be in this state. You should consider hydraulic fluid to be combustible in a mist form even
if the product specification states that it is not combustible in its liquid state.

* Liquid contamination of wiring by most synthetic oil and hydrauiic fluids {for example,
skydrol) may not be considered combustible. Itis a concern, however, if it occurs in a
zone where dust and lint are present, because wet or oily surfaces attract dust and lint.

Assess what sources of combustible products may contaminate the zone following any single
failure considered fikely from in-service experience. For example, consider unshrouded pipes
with connections within the zone to be potential contamination sources. Forced air ventilation in
a zone tends to blow dust and lint through the air, causing it to lodge on the surfaces of wiring
and other EWIS components. Wet or oily surfaces attract more dust and lint. This needs to be
considered when you are assessing the possibility of a buildup of combustibles in the zone.

e Avionics and instruments located in the flight compartment and equipment bays tend to
attract dust, dirt, and other contamination. Because of the heat generated by these
components and their relatively tightly packed instaliations, you should consider that these
zones have the potential for accumulating combustible material. Forced air ventilation is
often used in these areas, causing lint and dust to be hlown about the area and often
resulting in a buildup of dust and lint on the surfaces of wiring and other EWIS
components. Always use the EZAP logic for these zones. For flight compartment and
equipment bays, the answer to the question in step 4 should be “yes.”

Although moisture {whether clean water or otherwise) is not combustible, its presence on wiring,
or other current carrying EWIS components increases the probability of arcing from small
breaches in the insulation. This could cause a localjzed fire in the wire bundie. The fire could
spread if there are combustibies in close proximity: The risk of a sustained fire caused by
moisture-induced arcing is mitigated in step 5 by identifying a task to reduce the likelihood of
accurnulation of combustible material on or adjacent to the wiring and other EWIS components.

STEP 5: Is there an effective task to significantly reduce the likelihood of accumulation of
combustible materials? Most operator maintenance programs have not inciuded tasks directed
towards removing combustible materials from EWIS components or adjacent arcas or preventing
their accumulation. Evaluate whether accumulation on or adjacent to the EWIS can be
significantly reduced.

Though restoration tasks such as cleaning are the most likely applicable tasks, the possibility of
identifying other tasks is not eliminated. For example, a detailed inspection of a hydraulic pipe

A-D
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of the criteria for considering task interval alignment is access requirements for the
zone. Task intervals should be aligned to the maximum extent possible so undue
disturbance of EWIS and other systems located within the zone does not occur. If a
task is aligned with an existing zonat inspection, it must be identified as an

EZAP-related task to prevent the possibility that it could be deleted or inappropriately
escalated.

e Stand-alone GVIs and DETs identified by the EZAP should not be consolidated into
the ZIP. They must be introduced and retained as dedicated tasks in the scheduled
maintenance program under ATA 20 (the ATA category for electrical wiring), or ATA
28 in the case of combined SFAR 88 and EWIS inspection tasks. These tasks, along
with tasks identified to reduce accumulation of combustible materials (known as
cleaning or restoration tasks), should be uniguely identified to ensure they are not
consolidated into the zonal program or deleted during future program development,
Within Maintenance-Steering-Group-3-based MRBRs, these may be introduced under
ATA 20 with no failure effect category assigned. While a stand-alone GVI and a DET
cannot be combined with existing zonal inspections, the intervals for performing them

should be aligned with other maintenance tasks in the zone, such as zonal GVls, to the
extent possible,

Note:

In the past, there has been some confusion about using existing zonal GVIs in lHeu of EZAP-
identified stand-alone GVIs. However, a zonal GVI does not satisfy the intent of a stand-
alone GVI. Although on the surface it may appear that the zonal GVI would accomplish the
same inspection of the EWIS within 4 zone that a stand-alone GVI would, it does not. This
1s because the stand-alone GVI forces the maintenance technician to pay particular attention
to the EWIS that is identified as being necessary to inspect. Tt is this particalar attention that
will help ensure that EWIS degradation issues are identified and corrected before a potential
safety issue arises. While a zonal GVIis a recognized and effective inspection technique, it
does not focus particular attention on EWIS or any other systetn or structural component
within the zone and, therefore, cannot be used in lieu of a stand-zlone GVI when the EZAP
identifies a stand-alone GVI as necessary.

For programs without a ZIP:

Although some non-zonal inspection programs may already include some dedicated
inspections of EWIS that may be equivalent to new tasks identified by an EZAP, it is
expected that a significant number of new EWIS inspections will be identified for
introduction as dedicated tasks in the system and powerplant program. All new tasks
identified by an EZAP should be uniquely identified to ensure they are not deleted during
future program development.
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over 900 production approval holders. TAD works closely with other FAA offices throughout
the country and with foreign regulatory authorities to accomplish this mission.

36. Zonal Inspection—A collective term comprising selected general visual inspections and
visual checks that are applied to each airplane zone, defined by access and area, to check system
and power plant installations and structure for security and general condition. Zonal Inspections
are discussed in greater detail in section 10 of this AC.

37. Zonal Inspection Program (ZIP)—A part of an airplane model’s overall maintenance

program where the whole of the airplane is divided into zones. For each zone of the airplane,
applicable maintenance instructions are identified.

C-6
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those zones with EWIS components, characteristics and components of all systems installed in
the zone would be listed. The EWIS in the zone would be described, including information on
the full range of power levels carried in the zone. And the presence or possibilities for ignition
‘sources or accumulation of combustibles would be noted.

Combustibles are any materials that could cause a fire to be sustained in the event of an
ignition source. Examples of combustible materials would be dust or lint accumulation,
contaminated insulation blankets, and fuel or other combustible liquids or vapors. Wire
contaminants are foreign materials that are likely to cause degradation of wiring, Wire
contaminants can also be combustibles. Some commonly used airplane liquids, like engine oils,
hydraulic fluids, and corrosion prevention compounds, might be readily combustible, but only in
vapor or mist form. In that case, an assessment must be made of conditions that could exist
within the zone that would convert the liquid to that form. Combustibles appearing as a result of
any single failure must be considered. An example would be leaks from connection sites of
unshrouded pipes. For the purposes of this new requirement, the term combustible does not refer
to material that will burn when subjected to a continuous source of heat as occurs when a fire
develops. Combustibles, as used here, will sustain a fire without a continuous ignition souice.

An EZAP must address:

* Ventilation conditions in the zone and the density of the installations that would affect
the presence and build-up of combustibles and the possibilities for combustion. Avionics and
instruments located in the flightdeck and equipment bays, which generate heat and have
relatively tightly packed installations, require cooling air flow. The air blown into the area for
that cooling tends to deposit dust and lint on the equipment and EWIS components.

* Liquid contamination on wiring. Most synthetic oils and hydraulic fluids, while they
might not be combustibles by themselves, couid be an aggravating factor for accurnulation of
dust or lint. This accumulation could then present fuel for fire. Moisture on wiring may increase
the probability of arcing from smail breaches in the insulation, which could cause a fire,
Moisture on wires that contain insulation breaches can also lead to “arc tracking.” As discussed
previously, arc tracking is a phenomenon in which an electrical arc forms a conductive carbon
path across an insulating surface. The carbon path then provides a short cirenit path through
which current can flow. Short circuit current flow from arc trackin g can lead to loss of multiple
airplane systems, structural damage, and fire.

° EWIS in close proximity to both primary and back-up hydraulic, mechanical, or
electrical flight controls.

¢ The type of wiring discrepancies that must be addressed if they are identified by
general visual or detailed inspections. A listing of typical wiring discrepancies that should be
detectable during EZAP-derived EWIS inspections is given in AC120-XXX, Section B
“Guidance for Zonal Inspections.”

¢ Proper cleaning methods for EWIS components.
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Once information about such contaminants and combustibles within an airplane zone is
collected, each identified possibility for combustion would then be addressed to determine
whether a specific task could be performed to reduce that possibility. An example of a specific
task to reduce build-up of combustibles on EWIS components is the use of temporary protective
covers {such as plastic sheeting) over EWIS components in a zone where corrosion prevention
fluids are being used. This would minimize the amount of fluid contamination of the EWIS
components. Preventing fluid contamination reduces the probability of other contaminants, like
dust and dirt, accumulating on the EWIS components. If no task can be developed to prevent
accumuiation of combustibles in a zone, such as the dust blown through the air by cooler fans,
then tasks must be developed to minimize their buildup, such as scheduled cleaning.

Developing an ICA to define such tasks would include assessing whether particular
methods of cleaning would actually damage the EWIS components. Although regular cleaning
to prevent potential combustible build-up would be the most obvious task for an EWIS ICA.,
other procedures might also be cailed for. A detailed inspection of a hydraulic pipe might be
appropriate, for instance, if high-pressure mist from a pinhole caused by corrosion could
accumulate on a wire bundie in a low ventilation area, creating a possibility for electrical arcing.

Proximity of EWIS to both primary and back-up hydraulic, mechanical, or electrical
flight controls within a zone would affect the criticality of inspections needed, their level of
detail, and their frequency. Even in the absence of combustible material, wire arcing could
adversely affect continued safe flight and landing if hydraulic pipes, mechanical cables, or
wiring for fly-by-wire controls are routed close to other wiring.

The EZAP-generated ICA must be produced in the form of a single document, easily
recognizable as EWIS ICA for that specific airplane model. The single document is relevant to
the maintenance and inspection aspects of the JCA, and not the standard wiring practices manual
or electrical load analysis, etc.

The ICA must define applicable and effective tasks, and the intervals for performing
them, to:

e Minimize accumulation of combastible materials.
e Detect wire contaminants

* Detect wiring discrepancies that may not otherwise be reliably detected by
inspections contained in existing maintenance programs.

As noted earlier, among the types of tasks to be developed from an EZAP are general
visual inspections (GV1I) and detailed inspections (DETY. A GVIis defined as a visual
examination of an interior or exterior area, installation, or assembly to detect obvious damage,
failure, or irregularity. This level of inspection is made from within touching distance of the
inspected object unless otherwise specified. It is made under normatly available lighting
conditions such as daylight, hangar lighting, flashlight, or droplight and may require removal or
opening of access panels or doors. It may be necessary to use a mirror to improve visual access
to ali exposed surfaces in the inspection area. Stands, ladders, or platferms may be required to
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(8) Hiyushin Aviation IL 96T

(9) Bristol Aircraft Britannia 305

(10) Handley Page Herald Type 300

(11) Avions Marcel Dassault - Breguet Aviation Mercure 100C
(12) Airbus Caravelle

(13) Lockheed L-300”

b. NPRM Preamble Discussion (70 FR 58526, October 6, 2005). Part 26 was proposed

as a new Subpart I to Part 25. The placement of these requirements was changed in the final
rule. '

“B. Part 25 Subpart [—Continued Airworthiness and Related Part 25 Changes

As discussed below, the following proposals are applicable to holders of existing TCs
for transport category airplanes and applicants for approval of desi gn changes to those
certificates. On July 12, 2005, we issued policy statement PS-ANMI 10-7-12-2005, “Safety - A
Shared Responsibility — New Direction for Addressing Airworthiness Issues for Transport
Airplanes” (70 FR 40166). The policy states, in part, “Based on our evaluation of more effective
regulatory approaches for certain types of safety initiatives and the comments received from the
Aging Airplane Program Update (July 30, 2004), the FAA has concluded that we need to adopt a
regulatory approach recognizing the shared responsibility between design approval holders
(DAH) and operators. When we decide that general rulemakin g is needed to address an
airworthiness issue, and believe the safety objective can only be fully achieved if the DAHs
provide operators with the necessary information in a timely manner, we will propose
requirements for the affected DAHs to provide that information by a certain date.”

We believe that the safety ohjectives contained in this proposal can only be reliably
achieved and acceptable to the FAA if the DAHs provide the operators with the EWIS- and fuel-
tank-system-related maintenance information required by the proposed operational rules for Parts
91, 121, 125, and 129. Our determination that DAH requirements are necessary {o support the
initiatives contained in this proposal is based on several factors:

* Developing EWIS and fuel tank system ICA is complex. Only the airplane
manufacturer, or DAH, has access to all the necessary type design data needed for the timely and
efficient development of the required EW1S and fuel tank system maintenance tasks.

¢ FAA-approved EWIS and fuel tank system ICA need to be available in a timely
manner. Due to the complexity of these ICA, we need to ensure that the DAHs submit them for
approval on schedule. This will allow the FAA Oversight Office havin g approval authority to
ensure that the ICA are acceptable, are available on time, and can be readily implemented by the
atfected operators. Additionally, accurate and timely information is necessary to ensure
alignment with the requirements of the Fue! Tank Safety Rule (FTSR). The compliance deadline
for the operational requirements of the FTSR was extended to facilitate this alignment, as stated

E-11
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in the Federal Register notice “Fuel Tank Safety Compliance Extension (Final Rule) and Aging
Airplane Program Update (Reguest for Comments)” (69 FR 45936).

* The proposals in this NPRM affect a large number of different types of transport

_ airplanes. Because the safety issues addressed by this proposal are common to many airplanes,
we need to ensure that technical requirements are met consistently and the processes of
compliance are consistent. This will ensure that the proposed safety enhancements are
implemented in a standardized manner. '

* The safety objectives of this proposal need to be maintained for the operational life of
the airplane. We need to ensure that future desi gn changes to the type design of the airplane do
not degrade the safety enhancements achieved by the initial incorporation of EWIS and fuel tank
system ICA. We need to be aware of future changes to the type des gns to ensure that these
changes do not invalidate the maintenance tasks assigned to a particular type design when the
ICA are first developed under the requirements of this proposal.

Based on the above reasons and the stated safety objectives of FAA policy
PS-ANM110-7-12-2005, we are proposing to implement DAH requirements applicable to EWIS
and fuel tank svstem ICA. -

In the past, we have issued a similar requirement in the form of a special federal aviation
regulation (SFAR). But SFARs appear in various places in the CFR and are difficult to reference
- as a whole. The FAA believes that placing these types of requirements in a new subpart of part
25, which contains the airworthiness standards for transport category airplanes, would provide a
single, readily accessible location for this type of requirement. Therefore, we are proposing new
subpart [ to part 25 to contain these requirements.

In preliminary discussions with foreign airworthiness authorities of the concept of this
new subpart, they have expressed concerns that their regulatory systems may not be able to
accommodate these types of requirements in their counterparts to part 25. While agreeing on the
need for these types of requirements, they have suggested that it may be more appropriate o
place them in part 21 or another location. As discussed below, becanse we expect these new
subpart [ requirements to be similar to new part 25 airworthiness standards, we have tentatively
decided to place them in part 25. However, we specifically request comments on the appropriate
location of these requirements, particularly from the forei gn authorities. If, based on comments
received, we conclude that another location is more appropriate, we may move them in the final
ruie. Because such a move would not affect the substance of the requirements themselves, we
would not consider this to be an expansion of the scope of this rulemaking that would require
additional notice and comment procedures.

Section 25.1 Applicability.

As stated in § 25.1, part 25 currently prescribes airworthiness standards for issuance of
TCs, and changes to those certificates, for transport category airplanes. As discussed in more
detail above, with this NPRM the FAA is proposing (o expand the coverage of part 25 to include
a new subpart I containing requirements that must be complied with by current holders of these
certificates. Therefore, we are proposing to amend § 25.1, “Applicability,” to state that part 25
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Appendix F

I. Background.

a. Over the years there have been a number of in-flight smoke and fire events where
contaminants ignited by electrical faults allowed the fire to be sustained and spread. The FAA
and the National Transportation Safety Board (NTSB) have conducted aircraft mnspections and
found wiring contaminated with items such as dust, dirt, metal shavings, lavatory waste water,
coffee, soft drinks, and napkins, Sometimes wire bundies and surrounding areas have been
found to be completely covered with dust.

b. Inrecent years Federal government and industry groups have realized that current _
maintenance practices may not be enough to address aging non-structural systems, Over time,
insulation can crack or breach, thus exposing the conductor, While age is not the sole cause of
wire degradation, the likelihood of EWIS damage from inadequate maintenance, contamination,
improper repajr, or mechanical damage increases over time., Examples include the practice of
needling wires 1o test the continuity or voltage, and nsing a metal wire or rod as a guide to feed

new wires into an existing bundle. These practices couid cause a breach in the wiring msulation
that can contribute to arcing.

¢. Research has shown that maintenance work on other aircraft systems can cause collateral
damage to nearby wiring. Normal maintenance actions, even using acceptable methods,
techniques, and practices, can, over time, contribute to wire degradation. A person inspecting an
electrical power center or avionics compartment, for exampie, may inadvertently cause damage
to wiring in a nearby area. Zones of an airplane subject to a high level of maintenance activity
display more deterioration of wiring insulation. Undisturbed wiring will have less degradation
than wiring that is disturbed during maintenance.

d. Typical analytical methods used for developing maintenance programs have not
provided a focus on wiring. As a result, most operators have not adequately addressed EWIS
deterioration in their programs. We have reviewed current inspection philosophies to identify
improvements that could tead to a more consistent application of inspection requirements,
whether for zonal, stand-alone GVI, or DET inspections, as they relate to airplane wiring.

e. We believe it would be valuable to provide guidance on the type of deterioration a person
performing a GVI, DET, or zonal inspection could expect to discover. Though it may be
assumed that all operators provide such guidance 1o their affected personnel, it is evident that
significant variations exist, and a significant enhancement Lo wiring inspection could be obtained
if standardized guidance material existed. Achievement of the objectives of this AC is
dependent on each operator conducting GV and DET inspections as defined in this document.
These definitions should be incorporated in operators’ fraining material and in the introductory
section of maintenance planning docurmentation.
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Autherity for This Rulemaking

The FAA's authority to issue rules regarding aviation safely is found in Title 49 of
the United States Code. Subtifie |, Section 106 descrihes the authority of the FAA
Administrator. Subtitle VI, Aviation Programe, describes in more detail the scope
of the agency's authority.

This rulemaking is promulgated under the authority described in Subtitie Vil Pant
A, Subpart lll, Section 44701, " General reguiremants " Under that section, the
FAA is charged with promoting safe flight of civil aircraft In air commerce by
prescribing minimum standards required in the interest of sefaty for the design
and performance of aircraft; regulations and minimum standards in the interest of
safety for inspecting, servicing, and overhauling aircraft, anc reguiations for other
praciices, methods. and procedures the Administrator finds necessary for safety
in air commerce. This reguiation is within the scope of that authority because i
prescribes--

New safety standards for the design of transport category airplanes, and

New requirements necessary for safsty for the design.

production, operation, and maintenance of those airoplanes, and for other
practices, methods, and procedures refating to thase arpianss.
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. New Subpart for EWIS

. The Definition of EWIS {Sec. 25 1701}

- Functions and Installation: EWIS (Sec. 25 1703)

- Systems and Functions: EWIS (Sec. 25.1705)

- System Separation: EWIS (Sec. 25 1707)

- System Safety: EWIS (Sec. 25 1708)

. Component Identification: EWIS (Sec. 251711

- Fire Protection: EWIS {Sec. 25 1713)

. Electrical Bonding and Protection Against Static Flectricity:

EWIS (Sec. 25.1715)
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V. The Amendments
I. Executive Summary

Safety concerns about wiring systems in airplanes were brought to the forefront of
public attention by a midair explosicn in 1998 invoiving a 747 airpiane. tgnition of
flammable vapors in the fuel tank was the probable cause of that fatal accident,
and the most likely source was a wiring failure that allowed a spark to enter the
fueltank. All 230 pecple aboard the airplane were killed. Two years later, an MD-
11 airpiane crashed into the Atlantic Ocean, killing ali 229

people aboard. Although an exact cause could not be determined, the presence of
resolidified copper on a por’uon of a wire of the in-flight entertainment system
cable indicated that wire arcing had occurred in the area where the fire most likely
originated.

Investigations of those accidents and later examinations of other airplanes
showed a collection of common problems. Deteriorated wiring, corrosion,

improper wire installation and repairs, and contamination of wire bundies with
metal shavings, dust, and fluids (which would provi ide fuel for fire) were common
conditions in representative examples of the ~aging flest of transport awpianes
The E concluded that cu ent maintenance pract
address wmng components wmng mspection crttena are |

isturbance to electrical erlng by repeated movi ing, pul ing, and
flexing of the wire bundies will induce unnecessary stress on the wiring and its
components, which in turn could lead to degradation, expedited aging, and
failures. Thus itis mportant that redundant tasks and n di

. foF: §lo8 : ks!We are creat ing a new
subpaz‘z of part 25 to contain the majonty of the certification reguirements for
airplane wiring, including new rules to improve safety in manufacture and
moedification. Finally, we are creating a new part 26 for design approval hoider
requirements relating to continued airworthiness and safety improvements and
new subparts in parts 91, 121, 125, and 129 for the same types of requirements
for operators.

' We are not amending 14 CFR part 135 because presently there are only 20

airplanes with sufficient passenger or payload capacity to be affected by this rule
that fiy in part 135 operations. Should part 135 be amendad to permit widespread
usage of these larger transport category airplanes, we may extend the operating
requirements of today's rule to part 135 at that time.

Accompanying this final rule are guidance materials in the form of advisory
circutars (AC), which present one way, but not the only way, to comply with
specific parts of these regulations.

One of the ACs presents a suggested curricuium for electrical wiring
interconnection system (EWIS) training. Extstmg Sec. 121375 requites that

Enhanced Atrworthiness Program fo...

10/5/2011 12:53:15 PM

Page 4 of 93



1] pples n nspection.-tn
AC 120-84 we prowde a suggested training program o address the informational
needs of the various people who come in contact with airplane EWIS, and we
encourage operators to inciude this training voluntarily, While the

Aging Transport Systems Ruiemaking Advisory Committee (ATSRAC) had
recommended some form of EWIS training be required for anyone likely to

come into contact with £EWIS, we have determined the associated cost would be
unduly burdensome. There are 11 other ACs accompanying this

rule which provide guidance on different requirements contained here, A few of
them have been revised for clarification. In those instances,

this will be noted in section |11, O]

S;nce the Natice of Proposed Rulemakmg (NPRM the National Transportation
Safety Board (NTSB) has issued Safety Recommendations A-08-29 through -35
pertaining to fires on one particular mode! of regional iet. In the 6 months between
October 2005 and March 2006, there were a total of 6 fires on regional jets. A
saventh fire occurred prior to that 6-month period. The NTSE stated that, in
addition to the danger posed by the fires, 2 of the incident airplanes temporarily
lost all flight displays. The NTSE's investigation revealed that all of the fires
originated from the same efectrical component--an electrical contagtor Io

‘ ; We e pres present
value benefits and costs usmg a7% dascoun rate. The total astimated benefits of
this final rule, $801 million ($388 present value) over a 25-year period, are
comprised of operational benefits and safety benefits. The operational benefits
are estimated at $508.3 million ($237.5 million present value). The safety benefits
are estimated at $294.6 million ($150.6 million present value). This finai rule will
prevent a portion of fatal and non-fatal incidents and accidents while decreasing
the impact that WIS discrepancies have on airline operations. The estimated
totai cost of this final rule is $416 million {3233 million present vaiue) over 25
years. The majority of these costs ($202.2 million, or $147.6 million present value)
will be borne by operators. The remainder of the projected costs will be borne by
aircraft and engine manufacturers, and, fo a much iesser extent, the FAA
Oversight Offices.

ii. Background
A Summary of the NPRM
1. The Proposed Rule

On October 6, 2005 (70 FR 58508), the FAA published in the Federal Register the
Notice of Proposed Rulemaking (NPRM) entitled Enhanced Alrworthiness
Program for Airplane Systems/Fuel Tank Safety (EAPASIFTS), which is the basis
of this final rule.

in that NPRM, we proposed development of instructions for Continued
Airworthiness {ICA) for wiring systems and subsequent incorporation of those 1CA
into operators’ maintenance programs. We also propesed alignmeni of the
compliance times for operators to incorporate wire and fue! tank system ICA into
their maintenance programs.

We proposed changes in the certification rules to reguire more attention during
the design and mstallation of airplane systems to conditions that could
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- hile systems have always been subject to careful scrutiny of their
safety and rehabmty during the certification process, the wires that connect those
sysiems had been considered appropriately cared for when fitted and maintainad
according to standard indusfry practices.

? Transport Aircraft Intrusive Inspection Project final report dated December 29,
2000

Now we know that airplane wiring needs more attention. It needs to be considered
as a discrete system, and given the same careful scrutiny as other systems, The
design of wiring systems s 1mportant for creating safe separation from other wires

In considering the problems found on transport category airplanes, we explored
various aiternatives. One alternative was to do nothing. But the result of that
approach would be a continuation of incidents and accidents causad by
detericrated wiring systems. Once we knew there was a problem affecting safe
flight, doing nothing was not really an option. We could have asked for voluntary
support. But voluntary programs in the past have not always rasutted in complete
participation, and a voluntary program could not guarantee the level of safety we
want to ensure, Accordingly, we decided to develop a rule to correct potential
safety problems with airplane wiring, and to reguire compliance of all those whose
participation is necessary to achigve that goal.

This ruie enlists the aid of design approval holders in assessing the wiring on their
airptanas and in developmg mn and mamtenance tasks th t operators can

: . ¥ ntroduces new
certiﬂcaﬂon ruées for wire separat on udentlﬂcation system safety,

protection from damage, access, and other aspects of wire safety. |t creates a
new subpart in the certification rules for wire certification so that the many existing
requirements are more easily found. It aiso requires that design approaval holders
align inspection and maintenance tasks for wiring with these for fuel tank systems
to avoid duplication and to ensure that the most rigorous task is accomplishad. As
an example, if the EWIS [CA calls for a gensral visuat inspection of a certain wire
and the fuel tank ICA calis for a dgetailed inspection of the same wire, the general
visua!l inspection task would be removed from the EWIS ICA and the detailed
inspection would be retained in the fuel tank ICA, identified as both a fuel tank
task and an EWIS fask.

B. Besign Approval Holder (DAH) Requirements (Part 26)

For design approvai hoiders this final rule differs from the preposal in the following
four ways.

The physical tocation of the rule has changed, from the proposed location in part
25, subpart i, to a new part 262

Enhanced Airworthiness Program fo...

10/5/2011 12:53:15 PM

Page 7 0f 93



* Since the comments refer to the NPRM, however, the commenters' original
references are retained, including references to proposed ACs.

The compliance date has been changed from December 18, 2007, to 24 months
after the effective date of the rule,

Two changes were made {o the compliance pian reguiremnent.

The definition of the “'representative airplane” has been clarified.

We have also made minor wording revisions to section 26.11 for clarification.
They do not change the requirements.

1. Requirements To Develop ICA

As discussed above, this rule introduces requirements for design approval holders
(DAH) to assess their airplanes in refation to wiring.

The assessment must be performed with an enhanced zonal analysis procedure
(EZAP), which is outlined in & part-25-series advisory circular accompanying this
rule entitled AC 25-27 " Development of Transport Category Airplane Electrical
Wiring Interconnection Systems Instructions for Continued Airworthiness Using an
Enhanced Zonal Analysis Procedure " This AC was ofiginaliy titled AC 120-XX
""Program to Enhance Aircraft Electrical Wiring Interconnection System
Maintenance.” The material contained in that proposed AC is now presented in
two separate ACs. Guidance for carrying out an EZAP

analysis, as required in the new parts 25 and 26 regulations in this final rule, is
presented in the newly titled No, 25-27 AC named above, which will be referred to
in the rest of this docurnent as the DAH EZAP AC

ns wiring, DAHs must develop
maintenance and inspection tasks to prevent contaminant duildup on that wiring
and maintain safety. They must then make those tasks availabie to operators in
the form of ICA readily identifiable as pertaining to wiring. They must also assess
those wiring ICA in relation to iCA for fuef tank systems to make sure there zre no
conflicts or redundancies between the two. The rule includes requirements for the
DAHM to submit 2 compiiance plan to the FAA outlining how it intends to meat
these requirements,

2. Changes to Location of Design Approval Holder Requiremants

inthe NPRM, we noted that we had not decided on the fina location of the
continued airworthiness and safety improvements design approval holder
requirements of part 25, subparts A and |. We requested comments on this Issue,
and received 7 comments on the rule location. Transport Canada and British
Airways stated that they wanted the requirements in part Z1. This was o keep the
procedural requirements of the new subpart with the present procedural
requirements of part 21 and out of the airworthiness standards parts of the
regulations, EASA. Airbus, Boeing, Aerospace Industries Association, and the
General Aviation Manufacturers Association stated that they wanted the
requiremants in 8 new part or in part 21. EASA said these reglirements must be
mna '

mandatory part of its system and CS (Certification Specifications) -25, its
equivalent to our part 25, is not mandatory. Others who commented wanted o
maintain part 25 as strictly an airworthiness standard. Based on these comments
and on discussicns with Transport Canada, EASA, and the Brazilian Agerncia
Nacional de Aviacao Civil, we decided to create a new part 26 and move the
enabling regulations out of part 25 and into part 24--Certification Procedures for
Products and Parts. We did this for several reasons.

First, moving these reguirements to a new part Keeps part 25 as strictly an
airworthiness standard for new transport category airpianes. This is important
because it maintains harmonization and compatibility among the United States,
Canada. and the European Union reguiatory systems. Second, integrating the
requirements into part 21 improves the clarity of how the part 26 reqguirements will
address existing and future design approvals.

In creating the new part 26, we renumbered the previous sections of part 25,
subpart |, and we incorporated the changes discussed in this preamble. A table of
this renumbering follows:
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determine that the {CA for the production modification alsc applies to them.
7. impact on Operators
Boeing asked that we separate the operational rule from DAH requirements, with
a separate comment period, so that defined service information and associated
©Csts can be evaluated by the operators.
Boeing contended that consclidating DAH and operational requirements into one
ru:ernaking action with one comment period prevents the FAA from obtaining
accurate cost estimates and prevents operators from determining the true impact
of the proposal on their operations. NACA also expressed concern that operators
cannot know the full impact of this rule until DAHs develop the required ICA.
We have decided against separating the operational rules from the DAH
requirements. Separating the rules would not change the technical requirements
containad in this final ruie but would substantially delay implementation of the
EAPAS safety initiative. Thus, it is essential to include both certification and
operational requirements in the final rule to ensure maximum safety benefits to
the flving puplic,
nio o :
he. premse effects of the iCA developed.:by TC holders
enance programs thay should have:a good understandmg of the v
e of the program fromthe NPRM and the guldance material prowde
EZAF’ jC' \C'No, 25 27) As dlscussed both of these were de

graung:
8. EZAPs Already Completed
Boeing asked that we include a statement in the fina! rule indicating that EZAP
analyses conducted prior to the effective date of the final rule, and resultant ICA,
comply with subpart | (new part 26} requirements. Boging questionad the
statement that the proposed time frames are supported by experience gained by
EZAPs aiready performed, when the NPRM did not discuss the acceptability of
those analyses. It noted that several EZAP analyses were conducted using MSG-
3 ® methods, which differ slightly from those contained in proposed AC 120-XX
(now the DAH EZAP AC, No. 25-Z7). Boeing noted that, for those
cases, it must show the FAA Oversight Office how the previous analysas were
conducted, make any necessary changes, obtain industry agreement, and have
the FAA approve the resulting ICA,

*Alr Transport Association {ATA) Maintenance Steering Group 3 (MSG-3) is a
document containing a logic pracess used by the airlines and manufacturers to
develop scheduled maintenance programs for an airplane.

We believe that work done before adoption of the ruie will reduce the level of
effort required for DAHs fo comply with the rule. But we also recognize that some
additional work may be necessary for DAHs to show compliance. For exampie,
EWIS ICA may not have been aligned with FTS ICA or may not have beaen
developed for the “representative airpiane” as defined in the rule. Therefore
previeuss wark cannot automatically be considerad compiiant. Becauss we cannot
say with any confidence that no more work will be required, we are not adopting
Boeing's recommendation.

9. Wire Inspections ‘

The National Air Traffic Controllers Association (NATCA} called the proposal
inadequate because it relies on enhanced zonal inspections fo detect latent
failures in the wiring system, and it said that zonal inspections detect cnly visible
deteriorated wire.

The commenter said that without periodic or real-time monitoring of airplane
wiring, there is no way to predict a degraded state and prevent future wire failures.
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NATCA recommended that we include requirements for either continucus on-
beard detection of airpiane wiring faults, such as that provided by system self-test
features, or periodic maintenance tasks, to detect both visible and hidden
degradation in the wiring system.

The requirements adopted today do not prevent use of wire manftoring or fault
detection technology. Multipie non-destructive inspection (N [} tools and real-time
moenitoring technigues are being developed for use in aircraf wiring inspection.
However, current NDI reflectometry technology is not yet mature enough for its
use fo be mandated by the FAA, Although real-time monitoring technology, such
as arc fault circuit breaker technoiogy, is further aiong in development, it too is not
yet mature enough to address all circuit types. We expect that these technoiogies,
when available, may be relatively more

expensive than conventional methods, so the need for visual inspection of EWIS
would remain even if this technology were widely available. We

made no change hased on this comment.

10. Protections and Cautions

Boeing requested that we remove from subpart | (now part 26) the reguirement to
inciude ICA instructions for protection and caution information to minimize
contamination and accidental damage during maintenance activities. It suggested
this language shouid be added to the operating rule. Boeing considers the
methods of protecting wiring during maintenance to be best determined by the
maintenance provider and dependent on the type of maintenance activity
underway. Boeing also noted that operators who have already deveioped
protection schemes based on their experience will be required by the operational
rules to replace this with the one provided by the TC holder. Boeing does not

beli is is & positive step towards increased protection of EWIS.

age

during differs se
We infer that Boeing is referring to the requirement in H25.5(a){1)(vi). That
requirement applies both to new type certificates complying with Sec. 251729
{proposed as Sec. 25.1739} and existing type certificates complying with part 26,
The requirement is consistent with ATSRAC's recommendations. These
recommendations were based on recognition that the TC holder will have the best
understanding of EWIS material properties and vulnerabiities, and will be inthe

fo identify wh nandca

11.
AIAGAMA and GE requested that the last senfence of oroposed Sec. 25.1805(b)
(now Sec. 26.11(h)), requiring minimization of redundant requirements betwesn
EWIS and fuel tank ICA, be deleted. The commenters stated that this is an
economic and customer service issue beyond the scope of the FAA's safety
interest,

Boeing requested we inciude, within proposed Sec. 25.1805(b), the levels of
alignment of FTS and EWIS maintenance actions that will be accepiable for
compliance. While Boeing sees the benefit of eliminating redundant maintenance
activities, it considers itself unable fo determine how o show compliance with this
requirement.

Minimizing recundant requirements is not just an economic issue for operators.
One of ATSRAC's findings is thatf repeated disturbance of EWIS during
maintenance s itself a scurce of safety probiems.

Therefore, while ensuring that all necessary maintenance is performed, it is also
our objective to minimize disturbance by eliminating redundant requirements. Too
frequent disturbance to electrical wiring by repeated moving, pulling, and flexing of
the wire bundles will induce unnecessary stress on the wiring and its components,
which in turn couid tead to degradation, expedited aging, and failures. Thus it is
important that redundant tasks and unnecessary disturbances to the electrical
wiring be minimized. Operators will review their maintenance tasks and coordinate
with the DAHSs to ensure that tasks are incorporated into their maintenance
program for the highest level of safety and performed in the manner most suitable
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for their operation.

As discussed earlier, Boeing and other TC holders have been required to develop
ICA since 1981, and maintenance manuals even before that. In developing ICA,
TC holders routinely review individual tasks to align them with other tasks being
developed. This is done both to avoid redundancy and to eliminate confusing or
conflicting instructions that could inadvertently tead to improper maintenance with
unsafe conseguences. The purpose of the requirement to align the ICA is no
different. The intended levels of alignment” are the same as would be expected
for ICA developed in connection with original type certification. The MSG-3 and
Maintenance Review Board (MRB) processes, with which Boeing and other
affected TC hoiders are familiar, have the same objectives. The DAH EZAP AC,
" Development of Transport Category Airplane Electrical Wiring Interconneciion
Systems instructions for

Continued Arworthiness Using an Enhanced Zonal Analysis Procedure " No. 25-
27, describes means of compiiance that will achieve these objectives. It provides
a step-by-step process to assist applicants in compliance with the electrical wiring
interconnection system (EWIS} maintenance reguirements. This process inciudes
a2 step requiring an analysis of the related maintenance tasks to ensure that they
are consolidated and/or aligned to maximize effectiveness and eliminate
redundancies and duplications between the EWIS and fuel tank [CA.

The airplane manufacturar will align the ICA requirements to the greatest extent
possible. No change to the final rule is necessary.

12. Approval of ICA

Boeing and AIA/GAMA reguested further clarification of proposed Sec. Sec.
25,1739 (now Sec. 251729} and 25.1805(b) (now Sec. 26.11(b)) requirements
that |CA prepared in accordance with paragraph H 25.5 of Appendix M be
submitted to the FAA Oversight Office for approval. AIA/GAMA, Airbus, and
FedEx recommended that EWIS ICA be accepted by the FAA, rather than

approved, with the excepticn of any applicable airworthiness limitation itams (AL,

which should be approved. The commenters were concerned that the proposed
requirements are not consistent with the current requirement in Sec. 25.1529 that
iCA be found acceptabie {0 the FAA (except for ALL which must be approved).
Fedix also stated that creation of separate *"FAA-approved”

ICA will lead to confusion and fragmentation of what should be an integrated

3. -o.clarafy exactiy awhat: documents the FAA: Oversrght Off ce. wm
approve. iINo change

to the final rule is necessary.

13 Rule Applicability

Today's ruie is applicable to airplanes with & passenger capacity of 30 or more
passengers or a payload capacity of at least 7,500 pounds operating in parts 121
and 129. NATCA reguested that we consider revising the rule appiicability to
address all transport airplanes regardiess of size or type of operation. It stated
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EY

We also disagree that subpart AA should not be ¢reated. The new requirements
contained in subpart AA are necessary to raise the level of safety by correcting
fleet-wide continued airworthiness issues.

Alrworthiness directives only address specific unsafe conditions that exi st ina
product and are likely to axist or develo on roducts of the same t [

categ addition, using ADs to |mplement these requlrements would
mean that ADs would need to be continually issued as new models, model
variants, or modifications are introduced by a DAH. The use of the AD process to
impose the requirements contained in subpart AA would not be the most effective
method to address these issues..

We do not believe that adopting the new subpart instead of issuing ADs will
prevent operators from being able to accurately comment on the cost and
feasibility of the manufacturers' proposed requirements. it would be impractical to
set up a comment pericd for each specific set of maintenance changes developed
by the manufacturers, as the commenter appears to want. However, a substantial
cost/benefit analysis is always prepared to support any propesed 14 CFR
reguiation and public comments are soiicited. This is a more comprehensive
analysis than these prepared for an AD. We made no changes due fo this
comment.

3. Type and Scope of Requirements

The Air Transport Association (ATA} commented that in proposed Sec. 121,110
{a}, the words "™ ** may include, but are not limited to * * *" can be interpreted to
mean that at a minimur the operator's maintenance program must incorporate
100% of all design changes and 100% of all ICA, not just the EWIS/FTS design
chanrges and ICAs to be developed. ATA stated there is no justification presented
in the NPRM for such an open-ended regulatory requirement. it said this
requirement cannot be interpreted consistently by all operators impacted or by all
the FAA Aviation Safety Inspectors with oversight responsibility. ATA
recommended that the second sentence of Sec. 121.1101(a) be rewritten as
follows:

These requirements may include revising the maintenance program by
incorporating the intent of applicable revisions to the Instructions for Continued
Airworthiness, as identified in this subpart.

As expiained in the NPRM (at 58538-8), this rulemaking is one of several to adopt
new reguirements relating to continued airworthiness. and the purpose of creating
these new subparts is fo have a commen location for all of these requirements,
both existing and proposed. The purpose of Sec. 121.1101(a) (and its
counterparts, Sec Sec. 81.1601(a}, 125.501(a), and 129.101{2)), is to identify the
type and scope of requirements that may be inciuded within this subpart. [fis
purposely broad to encompass possible future rulemaking but does not itself
Impose requirements. Any future reguirements will be proposed

through the normal rulemaking process and all interested parties will be aforded
the opportunity to comment on therm

their !CA in the absence of de3|gn changes but as under axisting regulations,
these updates would not be mandatory unless we issue an AD mandatmg them
which we would do only if necessary | to address an unsafe congition j

fule, these:changeszwou d.-;have to bezappmved;aby %helr:Prmc pal'glnspector

F. Operating Reguirements for EWIS (Parts 121 and 129)

1. Reguiremenis for Maintenance and Inspection Program Revisions

For those operating under parts 121 and 129, we are establishing, within the new
Continued Airworthiness and Safety Improvements subparis, requirements to
revise maintenance and inspecticn programs to inciude maintenance and
inspection tasks for EWIS. The tasks must be based on ICA developed in
accordance with Appendix H.
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We have extended the compliance dates for Sec. Sec. 121.1111 and 128.111.
They were originally proposed with a compliance date of December 18, 2008. But
as a result of comments discussed earlier we have decided to fix the time for
compliance as a number of months afier the effective daie, rather than as a hard
date, and to also allow some additional time beyond that which was originaily
contemplated. The compliance date for these ruies is now 39 months after the
effective date of the rule. We have also revised these ruies to clarify meaning, as
discussed below.

2. 1CA Developed by Design Approval Holders

Boeing noted that the proposed operational regulations woufd require that the
mantenance program revisions be basad on ICA developed by the DAH.

Boeing would ke clarification of the interpretation of the term “based on.™ It
asked whether certificate holders are expected to adopt, without change, the ICA

18y D D
for ICA, as Icng as they meet the app ;cable requrremenfs
e re‘ s_ed thev_ perattena rufes to cias‘tfy thls ﬂexnbjhty Devnatlons from th

3. Different R ments for Existing and Fuiure Designs

RAA requested that proposed Sec, 121.911 (now Sac. 121.1111) be revised so
the periormance objective of the " retrefit” requirements may be distinguished
from the design changes that may be considered for newly manufacturad fleet -
types. The commenter assumed that each OEM will be required to re~certify to the
new standards provided in the part 25 proposal, and that carriers would be
subjected to a massive retrofit program. NACA requested that we clarify
requirements by being more specific about differences between new production
aircraft and retrofitiing aircraft. They ask if all the part 25 enhancements will
become [CA and fall under these requiremants.

At the outset, Sec. 121.1111 requires neither *retrofit” nor ~'design changes.” it
simply imposes requirements for operators’ maintenance programs. We agree
that some clarification is appropriate. As explained in the NPRM, the purpose of
Sec. 26.11 is to require type certificate holders to develop ICA for existing
airplanes that would enable oparators to comply with this section. For those
airplanes, only certain provisions of new paragraph H25.5 {H25.5(a)(1) and (b))
are required. But for all future airplane designs subject to new Sec. 251729, type
ceriificate applicants must show compi;ance with all _prowsmns of paragraphs )
H25 4(_a}(3) and H25.5. D ‘

'h'a_ e revssed Sec:.= 294 ind Sec 1297 .
KLM disagreed wi ith the reau irement for operators of all alrpianes regardless of
the azirplane's age, to implement maintenance program inspections and
procedures for EWIS. The commenter contended that the amount of exposure to
deteriorating factors on new aircraft is limited, so there is negligible benafit to
performing additional maintenance tasks on wiring. The commenter also pointed
out that checking wiring on a new aircraft may even cause more wiring failures
due to mainfenance near the wiring. KLM suggested we consider a threshold for
starting the first inspections,

Although older airplanas have been exposed to more siressors that can
accelerate the degradation of wire and other EWIS components, age is not the
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and components of the aircraft. The five years of data and accompanying analysis
is inciuded in the final regulatory evaluation and n appendix

C. These types of failures are more serious (in terms of cost and time) than the
delay of $24.43 per minute as reported by ATA and used in that evaluation. The
operational impacts {as estimated in the final regulatory evaluation} of wiring
failures have safety impacts and increase the likelhcod of a more sericus event.
7. Training Costs

GE commented that training addressed in proposed AC 120-YY is commaercially
available, at $60 per employee trained, to be repeated biannually. If stated that
costs of having employees occupied in training rather than production were not
factored into our estimate, GE said the training it investigated involves 17
moduies, at an average of 30 minutes each, resuliing in 8.5 hours per trained
employee, biannually, in addition to the 360 /employeefysar. GE said the cost {o
operators and service shops of providing training is therefore
3308/employeelyear. U.S. Ainways stated that the average annual cost of
$131,108 for developing a training program seems to be significantly below actual
costs. United Airfi nes asked if operators will be expected to follow proposed
AC120-YY. It says target leve! ong” training atone takes 40 hours and the three
hours guoted in the NPRM seems extremely low.

The FAA agrees that the required training mlght be avallable commermaily We

to conduct this training at 3 hours for target groups 1, 2, 4, and 8, as provided by
ATSRAC and stated in the initlal regulatory evaluation.

Training for the remaining modutes and ta{get groups is voluntary and not
reguired for comphance with this final rule. No changes were made as a result of
these comments.

RAA stated that using care when working arcund wiring, being knowledgeable
about electrical systems, and teaching technicians that a maintenance/alteration
task is not complete untit the area ie thoroughly cleaned are simply common
sense and need not be mandated.

The commenter expressed confidence these maintenance practices aiready exist
among its members, and said that specific retrofit reguirements can be more
efficiently mandated by Airworthiness Directives.

RAA said one member suggested it wouid enhance its training not on how to
develop inspaction programs, but as a preventative maintenance aide for
technicians. The commenter suggested the FAA (with industry assistance) issue
an Electrical Systems Installation & Repair Standard Practices Hand Book” that
supplements or replaces the sections in AC 43.13, along with video training
modules. RAA suggested that training on concepts like proper routing of wire
bundies with sufficient supports that are not so tight as to increase the possibility
of chafing within the bundle would be more beneficial than inspecting after the
fact. The commenter said that availability of quatity training to many technicians
will result in a cultural change in the industry that can roll over to other practices.
The final regulatory evaiuation ciearly shows that the beneﬂts exceed the;:osts of
the proposed EWIS ma n‘cenance requs remen

'repa rs and contammatlon.
common-conditions:n today's tr 1
practlces do not adequately ddress WI g;-.components wmng mspectlon crltena
are'too general,’ ‘and: unacceptabie conditions,such

ag’improperirepairs -and installstions, -are.not: described in enough deta:l in
maintenance:instructions. ‘We commend the RAA member airline for volunteering
to enhance its EWIS training program and we encourage cther companies to do
the same. A complete EWIS training course, developad by ATSRAC, is contained
in AC 120-94. Also, we have produced a course on good wiring practices which is
available to the public through our Oklahama City training center.

8. Costs for EZAP Analysis and inspection of Engines
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projected to be retired from service before the end of the 25-year amortization
period.

We betieve that ATSRAC's analysis is relevant to today's fleet. The reguiatory
evaluation cites ATSRAC's non-infrusive inspection report finding 3,372 total
discrepancies during the non-intrusive wiring inspections of 81 airplanes. The
“effectiveness measure" looks at continuing failures, malfunctions, or defects in
the current fleet as reperted by operaters, and evaluaies them with respect to the
Intrusive Inspection Report. This final rule will change the certification,

design, instaltation, and maintenance practices for EWIS, which, up to this time,
have changed very little since the jet age began. In addition, the physical
environments in which wires are installed and the types of hazards they are
exposed to are very similar regardiess of airplane age. At the same fime, airptane
designs have become more vuinerable to EWIS safety problems because they
are more dependent on electrical systems and less dependent on meachanical
systems, as in the case of electronic flight contro! systems.

We chose the 25-year benefit period because we expect, on average, that a
newly manufaciured airplane would be in service for that period of time. There will
also be airplanes delivered in the next 25 years that are impacted by these '
requirements. As stated in the preliminary regulatory evaiuation the 25-year
analysis paraliels the expected useful life of an aircraft impacted by this proposal.

{. Harmonization Changes tc Transport Category Certification Rules (Part 25)

1. FAAJJAA {Joint Aviation Authority) Harmenization

At the time the EWIS certification requirements in this final rute were being
developed, several existing part 25 ceriification requirements were also
undergoing ravision as part of & separate joint harmonization effort with the
European JAA® These rules were the result of an effort to develop a common, or
Uharmonized” set of standards between 14 CFR part 25 and JAR-25, which was
then the European counterpart to part 25 Because this harmonization effort was
essentially complete when drafting of this final rule began, the harmonized rules
were used as the baseline for the new EWIS certification rules. The harmonized
ruies are finatized here. This finat rule also further revises several of the
harmonized rules to accommodate the new EWIS requirements.

? The JAA is the Joint Aviation Authority of Europe and the JAR is its Joint
Aviation Requirements, the equivalent of cur Federal Aviation Regutations. in the
fime since these rules were developed, in 2003, the European Aviation Safety
Agency {EASA) was formed. EASA is now the principal aviation regulatory agency
in Europe, and we intend to continue 1 work with EASA 1o ensure that this rule is
aiso harmonized with its Certification Specifications (CS). But singe the
harmonization efforts invoived in developing thesa rules cccurred before EASA
was formed, it was the JAA that was involved with them. So while the JAR and CS
are essentially equivalent, and in the future we will be focusing on the CS, it is the
JAR that will be referred to in the historical background discussions in this final
rule.

We received no comments about sections 25 889, 251309, and 251310
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{1) Section Sec. 25.1711 requires that electrical wiring interconnection systems
{EWIS) components be labeled to identify the component, its function, and its
design limitations, if any. If the EWIS is part of a system that requires redundancy,
the labeling must also include component part number, function, and separation
requirements for bundles. This specificity of labeling will be required to ensure that
maintenance can be handied properly and with the

appropriate caution for maintaining the safety features the wiring systerm was
designed fo provide. The information marked on the wires will be used by
maintenance personnel for repair and cautionary tasks, and by modifiers so that
original safety features are retained during modifications. The future airplane
manufacturer and anyone who modifies the airplane will bear the burden of this
fabeling requirement.

(2) Section Sec. 26.11 requires that emstmg TC holders develcp instructions for
Continued Airworthiness (ICA) for EWIS, and that those ICA be approved by the
FAA. Applicants for approval of design changes will be required to develop
revisions to those EWIS ICA for any modifications o the airplane that might affect
them. Section Sec. 251729 and Appendix H will apply the requirement for EWIS
ICA to future applicants for TCs. EW!S ICA will be used by operators {o

prepare their maintenance programs. This requirement is necessary to ensure
that wiring is properly maintained and inspected to avoid problems that could
affect safety.

(3} Section 28,11 will also require that TC holders submit to the FAA a plan
detailing how they intend to comply with its requirements. This information will be
used by the FAA o assist the TC holder in complying with requirements. The
compliance pian is necessary o ensure that TC holders fully understand the
requirements and are able to provide information needed by the operators for the

Pro
(6) The revision to part 25 Append ix H requires that future manufacturers include
accapiable EWIS praciices in their ICA, presented in a standard format. This
information will be used by maintenance personnel for wiring maintenance and
repairs. The requirement 1s necessary because information about cautionary tasks
during maintenance that can prevent situations that ceuld compromise safety
need to be available to maintenance personnel. Standard wiring practices
mahuats, in which this information is presenied, often differ from manufacturer to
manufacturer and so are difficult for maintenance personnel to find
specific information in, The requirement for 2 siandard format is meant fo correct
this. Because of this rute, manufacturers will change their Standard Wiring
Fractices Manuals {SWPM).

Annual Burden Estimate

To provide estimates of the burden to collect information, the FAA developed
categories. The following summary table coniains the impacted entities, average
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45105, 46105, 46301.
34. Amend Sec. 121.1 by adding a new paragraph {g) to read as follows:

Sec. 121.1 Appiicability

% ok ok Kok

(g) This part also establishes raquirements for operators to take actions to support
the continued airworthiness of each airplane.

35 Amend part 121 by adding new subpart AA o read as follows:
Subpart AA--Continued Alrworthiness and Safety ImprovementsSec.

121.1101 Purpose and definition.

121.1103 [Reserved]

121.1105 [Reserved]

1241107 [Reserved]

121.1108 [Reserved]

121.1111 Electrical wiring interconnection systems (EWIS) maintenance program.
121.1113 Fuet tank system maintenance program.

Subpart AA--Confinued Airworthiness and Safety Improvements
Sec. 121.1101 Purpose and definition.

{a} This subpart requires persons holding an air carrier or operating certificate
under part 119 of this chapter to support the continued airworthiness of each
airplane. These requirements may include, but are not fimited to, revising the
maintenance program, incorporating design changes, and incorporating revisions
to instructions for Continued Alrworthiness,

{b) For purposes of this subpari, the "FAA Oversight Office” is the aircraft
certification office or office of the Transport Airplane Direcicrate with oversight
responsibility for the relevant type certificate or supplemental type cerlificate, as
determined by the Administrator.

Sec. 121.1103 [Reserved]
Sec. 121.1105 [Reserved]
Sec. 121.1107 [Reserved]
Sec. 121.1108 [Reserved]

Sec. 121.1111 Electrical wiring interconnection systems {(EWIS)
maintenance program.

{a) Except as provided in paragraph (f) of this section, thig section applies to
fransport categery, turbine-powered airplanes with a type certificate issued after
January 1, 1958, that, as = result of criginal type certification or later increase in
capacity, have--

{1} A maximum type-certificated passenger capacity of 30 or more, or
{2} A maximum payload capacity of 7500 pcunds or more.

(b) After March 10, 2011, no certificate hoider may cperate an airplane identified
in paragraph (&) of this section unless the maintenance program for that airplane
includes inspections and procedures for electrical wiring interconnection systems
(EWIS)

(c) The proposed EWIS mainitenance:program changés must ‘bebased onEWIS
instructions for Continued Ainvofthiness {iCA)that ihave been
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(1) For airplanes subject to Sec. 26.11 of this chapter, the EWIS ICA must comply
with paragraphs H25.5(a)(1) and (k).

(2) For airplanes subject to Sec. 25.1729 of this chapter, the EWIS ICA must
comply with paragraph H25 .4 and all of paragraph H25.5.

(d) After March 10, 2011, before returning an airplane 1o service after any
alterations for which EWIS ICA are developed, the certificate holder must include
in the airpiane’s maintenance program inspections and procedures for EWIS
based on those ICA.

(f} This section does not apply to the following airplane models:

} Lockheed L-188

y Bombardier CL-44

)} Mitsubishi Y3-11

} British Aerospace BAC 1-11

} Concorde

3 deHavilland D H, 108 Comet 4C

1 VEW-Vereinigie Flugtechnische Werk VFW-614

) Hiyushin Aviation iL 96T

} Bristol Aircraft Britannia 305

0) Handley Page Herald Type 300

1) Avions Marcel Dassault--Breguet Aviaticn Mercure 100C
23 Airbus Caravelte

3

1
2
3
4
5
6
7
8
9
1
1
1
13} Lockheed L-30C

{
(
(
(
(
(
{
(
(
(
{
{
{

Sec. 121.1113 Fuel tank system maintenance program.

(a) Except as provided in paragraph (g) of this saction, this section applies to
transport category, turbine-powered airplanes with a type certificate issued afier
Janusry 1, 1958, that, as 2 result of original type certification or later increase in
capacity, have--

(1) A maximum type-certificated passenger capacity of 30 or more, or
(2) A maximum payload capacity of 7500 pounds or more.

{p) For each airpiane on which an auxiliary fuel tank is instalied under a fizld
approval, before June 16, 2008, the certificate holder must submit (o the FAA
Oversight Office proposed maintenance instructions for the tank that meet the
regquirements of Special Federal Aviation Regulation No. 88 (SFAR 88) of this
chapter.

(¢) After December 18, 2008, no certificate holder may operate an airplane
identified in paragraph (a) of this saction unless the maintenance pragram for that
airplane has been revised to include apphicabie inspactions, procedures, and
fimitations for fuel tanks systems,

(¢) The proposed fuel tank system maintenance: Program revisions must'be based
on‘fueltank system’Instructions:for: Contmued Alnworthi ness {ICA ithat have been
deveioped in.accordance: ns:
chapter-or:Sec. 251529 an _
JuneB 2001, Aindtudling’ those elop@ed for auxz%
under: Supplemental type certificates or otherdes;

fuel tanks, i any, \hsiai?ed
1.approval)-and-that’ have been

Enhanced Airworthiness Program fo...
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Fw: EWIS

Michael Hickey, Terry L
Homan, Eric Morey,
Charles Stange, John
Sam Varajon . Tamburi, Paul Biever, 11/15/2010 04:38 PM
ASO-ATL-DELTA-CMO-27, Atlanta, GA Rory Ernst, Connie J '
Henke, Steven Lerbakken,
Mark Lund

G4 John McCann, J D Schwab

History: This message has been forwarded.

Avionics:

Mr. LLerbakken has brought to my attention that Delia had placed a statement in the DC-9 Job
Instruction Cards {JIC) to conduct the applicable EZAP / EWIS inspection for the DC-9 fleet in
accordance with the applicable maintenance manual in a "NOTE". Previously, they had placed a
statement in the Job Instruction Cards (JIC) that only referenced the maintenance manual. Which
ignored the fact that the Instructions for Continued Airwaorthiness (ICA ) in the maintenance manual were
the only approved procedures to follow. The company had committed to change the language in the JIC
to accomplish the task in accordance with the applicable AMM. The current Delta - SOP states:

"A “NOTE” has the lowest grder of importance. It is used as an instruction to better clarify or
enhance a procedure.”

This is unacceptable check you fleet type JIC and let me know, if the cards have the same tvpe
of note in them.

Thanks:

Sam Varajon

Federal Aviation Administration
Supervisory Principal Avionics Inspector
FAA - DALA CMU

Ph. #952-814-4326

FAX. #952-814-4329

Your feedback is appreciated:

http://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afs/gms
- Forwarded by Sam Varajord AGUFAN on 1171572010 04:22 PM —

Frome Steven Lerbakken/AGL/FAA
ASO-ATL-DELTA-CMO-27, Atlanta, GA

Tor Sam Varajon/AGL/FAAGFAA

Date: 11/15/2010 04:17 PM

Subjach EWIS

Sam, as per our conversation ! have attached a sample workcard for the Delta DC-8. As you will be able
to see they have attached a note to the EZAP steps calling out the AMM to accomptish the steps. The note
is explained in the SOP Technical procedures/ General Procedures/ Miscellaneous- General Procedures.
[ have also attached a section of the SOP that defines a Note. Steve



Mote 50P.doc STEVE LERBAKKEN
FAA ASI
steven.lerbakken@faa.gov
952-814-4357

4 - 2510-2303M-W25219.pdf



B757 EWIS

MarkLund - i Sam Varajon 01/18/2011-04:37 PM
AGL-MSP-NWA-CMO-01, Minneapolis, MN _
“zr John McCann, Paul Biever, Connie J Henke, John Tamburi, Rory Ermst

s

Sam: Rory and | met with Delta folks, Ron Little, Doug Hili, Merle Carison, and B737 lead and B757
maintenance programs...

We:should talk in ¢ase Delta contacts you down there in Atlanta.
Points of our meeting:

1) The currently submitted B757 PMDB does not list all work cards developed by Delta. Delta to submit a
revised PMDB which will again slow down the FAA review process.

2) We directed Delta to comply with the Boeing task instructions for the system task cards in that, "GVl of
EWIS do task 20-60-04-102-001." The specific task number is what is in the Delta manual and it is what is
specified as the Boeing task instruction. This may apply across fleets. We informed the Delta developed
task card has to direct accomplishment as the instruction specified by Boeing devéloped [CAs

3} The Zonal inspection tasks, Delta needs to provide in their manual system the work instructions for
accomplishing a zone inspection. The B757 MRB is the source document and it provides zene inspection
task instructions. The ACO approved source document for the B757 is the MRB not the MPD as Delta has
preferred to comply with. This was pointed out to Doug Hilt per Defta's implementation EO. The MPD -
‘does not account-for all the zonal coding found in the MRB as a cross reference. This has made FAA
review more complex to account for all tasks as Delta has used the MPD.

The B757 MRB revised definitions, systems and zone inspection sections with fron t matter for program
requirements. Delta has not yet provided these and they state they will be in TOPP. Merle Carison and
the B757 maintenance programs integrator, Dave Mikeison understand this.

4) We shared our concern with cleaner skills and the various skills used by Delta on their fleet task cards.
Delta informs that the skills are not used and yet when we guesticned why they were being used on new
task cards, they had no good answer. Delta states they have AMTs and Inspeciors. Ron Little was not
aware of the use of cleaner on pre-NWA task cards. Ron Litlle stated Cieaner will not be used and will be
either Mechanic or Inspector accomplishing EWIS tasks. Deita to investigate TOPP sections for revision
of skilis and submit necessary revisions.

5) The TOPP listing in the Delta EWIS implementation document is not complete. 1, FAA, as well as
Delta, have identified other TOPP sections needing revisions than what is listed in the Deita EO.

6) Delta Blue tail airplanes are to retain the current TOPP Aircraft Time Limitations and the submitted
PMDB is only for reference. Deita has not submitted revised Blue tail Time Limitations for EWIS despite
that is what the controlling Time Limitations are. | provided example of errors in the B737.

7) Delta is to submit via Share Point site, a folder for "Revised Task Cards and PMDB" based on our
discussion today. Delta will revise task cards to direct work instruction task number as per Boeing task
cards and ensure all task cards are listed in PMDB. Aiso, they will provide the SFAR 88 task cards which
are EWIS and they did not submit to date. Deita stated that SFAR 88 are still being reviewed due to past
issues and they elected not to submit as part of EWIS. Boeing has revised their SFAR 88 task cards to
include EWIS and so | asked for the SFARSS/EWIS task cards for evaluation of Delta's EWIS program.

8) The B757 MRB revised definitions to include EWIS, Combustable Matiefial, terms for EWIS programs.
Not found in Delta's program. Delta stated they would review MRB for EWIS program requirements for



incorporation into Delta TOPP sections. Remember Delta decided to use MPD as source document
instead of the MRB.

9) On B757, | directed that the Delta task card needed to conform to the source document, i.e., the Boeing
B757 developed task card, "Do This Task, General Visual Inspection of EWIS, Task 20-60-04-102-001."
Boeing directs to a task numbert that is identified in the Boeing B757 Aircraft Maintenance Manual. This
task number is also in Delta's, both blue and red tail, B757 and specifically provides the instruction for the
task. The specific instruction needs to be in Delta's task card. Delta questioned the other Boeing fleets,
l.e., B747/B767. | stated that whatever was specified in the source document task card work instructions
must be so stated and provided for in the Delta task card for that fleet. The Boeing task cards are EWIS
ICAs and as such, Delta needs to comply with the baseline ICA's for task instructions. FAA advised Delta
that the Delta fleet POC needed to work through the FAA fleet PPM.

This is a summary only. Delta wanted me, FAA to send them a letter but | told them we were to work
through our POC to resolve issues and than FAA would do one letter to approve Delta's program.. (I
understood from you last we talked that we will not go bacl and forth with a letter writing campaign...

Call and Rory and | can talk with you.

Mark Lund
952-814-4316



B757 EWIS Status-pre-merger NWA

Mark Lund o) Sam Varajon 01/31/2017% 03:17 PM
AGL-MSP-NWA-CMO-01, Minneapoiis, MN
oo Connie J Henke, Eric Merey, John Tamburi

Sam: attached is my memo status of my evaluation of Delta’s EWIS compliance,

Feview siatus Memo doc
Respectiully,

Mark Lund
FAA B757 PPM Avionics
952-814-4316
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Memorandum for Record
January 31, 2011

TQ: Sam Varajon
FAA Supervisory Principal Avionics Inspector
FAA-Delta Air Lines-CMU

FROM: Mark Lund
FAA Boeing B757 Partial Program Manager, Avionics
FAA-Delta Air Lines-CMU

SUBJECT: Status of Evaluation for Delta Air Lines’ Incorporation of Boeing B757
EWIS ICAs into Their CAMP for Compliance with 14CFR 121.1111

As of this date, January 31, 2011, my evaluation is incomplete due to the late submission
of EWIS task cards, a complete PMDB report, revisions to TOPP and training.

1} Delta has not submitted their Open and Close panél task card for evaluation. The
Boeing ICA’s for instailation of panels contains a Caution prior to installing panels.

2) Delta provides a skill and crew of Cleaner on task cards 2010-1005, 2010-1028, 2010-
1030, 2010-1033, 2010-1038. 2010-6183. The skill is presented as & number as used by
pre-merger Delta but conflicts with TOPP 40-00-25 for skill identifiers used by pre-
merger Northwest Airlines. TOPP 20-20-05 also provides for the use of skill levels and
are designated by use of sign off blocks on the work cards. The task cards have been
revised to remove ‘Cleaner” from the sign off blocks and Delta had advised during our
meetings they do not utilize a cleaner position. It appears current TOPP sections that
provide for skill levels and cleaners between pre-merger Delta and Northwest Airlines are
in need of revision.

3) The cleaning tasks as required by the Boeing ICAs, and to be accomplished by Delta
individuals, are not presented in the Delta developed training for EWIS.

4} The protection of EWIS during any maintenance, alteration, or repair, as required in
the Boeing ICAs by task 20-60-07-842-001, is not presented in the Delta developed
training for EWIS. The Delta training presents protect and ciean as a philosophy and not
as a task requirement.

5) PMDB task number 60247 description should inblud@ zone 543,

6) MRB System tasks for the detailed inspection of EWIS on the engines are not
accounted for in the Delta PMDB report. MRB System number 20-051 through 20-062
are not accurately listed in Delta’s PMDB.

7) Delta lists an MRB 20-064, yet the MRB shows this task for a Rolls Royee engine
when Delta operates the Pratt engine on their B757 aircraft.
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Memorandum for Record
January 31, 2011

8). MRB System tagks 20-073 through 20-076 were not found in the Delta submitted
PMDB. The MRB lists them to be applicable to Delta’s B757 aircraft.

9) Delta has provided AMDS task cards written with different ship effectivities for
ETOPS, or 55/56/58 series aircraft. PMDB task number 70938 has a variable if a
Hydraulic Motor Generator (HMG) is installed. Yet, Delta did not create task cards for
their HMG equipped and not equipped B757 aircraft.

10) PMDB task number 6012 lists AMDS work cards number 2510-2217 and 2510-
2216. The work cards were not found on the share point site.

11) It is not clear in the AMDS work card as to which work steps are Delta’s Zone
Inspection Program tasks and which are System or stand alone tasks. As provided in the
Boeing ICAs for a Zonal Inspection task, it is a General Visual Inspection of the stated
zone, the boundaries of the zone. At times, Delta uses terminology, “Perform a General
Visual Inspection of the following: Zone 143 (EZAP).” It appears at times, Delta added
the “(EZAP) to structural items and not the specified zone provided in the Boeing Zonal
ICA’s as listed in the B757 MRB document and provided in the zone inspection program
rules.

12) The B757 MRB provides for a zone inspection of each engine. Yet, the zone
inspection for each engine was not found in the AMDS task card work steps for the 410
and 420 zones as stated in the MRB item 0600-410-017 and 0600-420-017.

13) The Delta developed training is'not adequate in providing a clear understanding of

‘the zone inspection program and the zone inspection task to be accomplished by the
individual performing the task. The example given in the training for a zonal inspection
is actually a detailed inspection for a system MRB task. It is not a zonal inspection task
as defined by Boeing in the FAA Approved MRRB.

14) The Boeing developed EWIS ICA’s and the FAA Approved MRB for the zonal
inspection program and the zone inspection task are dependant on the mechanics
understanding of the zone inspection program and inspection task requirements. The
Delta Airbus A330 Aircraft Maintenance manual also provides instructions for
accomplishing zonal inspections, “05-20-00, Scheduled Maintenance Checks.” Airbus
provides, “that people who do zonal tasks have an adequate knowledge of the aircraft
construction and systems instaliations, thus a list of items contained in the zones 1o be
inspected is not given.” Airbus also provides that any items removed to gain access to
the zones, must also be examined.

15) Delta developed EWIS training does not present AMDS task cards. The majority
examples given are for the pre-merger Delta Job Instruction Cards (JIC).
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Memorandum for Record
January 31, 2011

16) The Delta training does not provide for the inspection standards contained in TOPP
40-10-10, EWIS program contained in TOPP 30-20-70, or TOPP 20-20-05 Zonal
Inspection Program.

This FAA evaluation is not complete. Delta TOPP sections have not had a complete
review due to their late submission with the revised B757 task cards and PMDB. The
- TOPP sections should be the basis for Delta training.

Delta has chosen to use Aircraft Maintenance Technicians to accomplish “Inspector”
tasks on lower order checks in the line environment. It is imperative that Delta provide in
their TOPP, job instruction cards, AMDS task cards, and training clear and direct
instructions for individuals performing EWIS maintenance tasks such that all the
requirements for EWIS are complied with by Delta Air Lines, Inc.
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MDB80 and MDS0 EWIS Source Documents

Mark Lund le. Sam Varajon 02/03/2011 08:14 AM
AGL-MSP-NWA-CMO-01, Minneapolis, MN

Sam: Inspector Eric Morey has sent me at least 3 emails with copies of the EWIS Handbook and he
unable to find the MD80 Maintenance Implementation Document.. Not sure what he is trying to do with
the email traffic. This moming, February 3, 2011, | did email him the MD80 MID Source Document and he
has received it. | also placed on our server "Y" drive (which the FAA Delta Atlanta-CMU has as there "Q"
drive} both the MD80 and MDS0 MID EWIS source document. They are in folder "EWIS Source
Documents”. John McCann should have access to these as do you. The other Delta South Boeing Fleets
are covered by the single source document {D6-84438) and referenced fleet MRBR {737,747, 757, 787,

777), as you already know. | placed this D6 document on the "Y" “Q" server as well so that both offices
have access to it.

Eric had previously told me he and they in Atlanta, used the MPD Maintenance Planning Document for
there review and also stated the MPD is FAA approved, (not true, certain sections maybe such as CMRs,
Airworthiness Limitations).

We need to talk when you get in. Itis my commitment to ¥ou ta support you in some good resolution
ouicome with the current state of the submitted Delta EWIS Continuous Airworthiness Maintenance
Program (CAMP).

Respectfully,

Mark Lund

FAA B757 PPM Avionics
FAA-Delia-CMU
952-814-4318



B757 EWIS Spoke to Tom Ahr

Mark Lund : 0 Sam Varajon - 02/22/2011 02:42 PM
AGL-MSP-NWA-CMO-01, Minneapolis, MN

Mr. Varajon:

t spoke to Mr. Tom Ahr at 14:15 today as you suggested to ensure acceptabie correction to B757 EWIS
iCA's as time is running out. :

Mr. Ahr states he has no reason to meet with me. He stated that you, Eric {Marey} and Connie (MHenks)
were briefed on Delta's response to the letter you sent over and found Delta's response accepiable.

Mr. Ahr was not receptive to me informing him that the B757 MRBR document Revision May 2010 (which
is not FAA ACO approved) does not contain a cross reference of zone tasks to the task card as the

appendix in the MRBR is incorrect. Mr Ahr stated that you said the MRBR of May 2010 is acceptable.
Therefore, no more discussion is necessary.

f aiso attempted to informed Mr. Ahr of the non-standard zone inspection language used on the Delta
developed fask cards (AMDS/JIC) and it is not in accordance with the Boeing FAA ACO approved task
card instructions. A clear understanding of the zone inspection tasks and the zone inspection program is
in the letter you sent to Delta. | have not been privy to Delta's proposed response as | was not part of the .
meeting that was heid when Delta offered up their response o your letter of February 4, 2011, Currently,
all zone inspection tasks developed by Delta Air Lines of those submitted and } reviewed, do not compiy
with the Boeing/FAA ACO approved task card instructions.

Again, Mr. Ahr was unwilling to resolve this stating the Delta responses to your letter have been agreed to

by yourself. Mr. Ahr said that training was the only open issue for which they have an extension for
response.

I informed Mr. Ahr that | was attempting again (for the fourth time now) to advise Delta to of the need to
meet the FAA-ACO approved reguirements for the zone inspection tasks.

Mr. Ahr had no interest in this and held the position that the only item needing resolution with FAA
approvai for EWIS was the training issue.

| advised Mr. Ahr that you had informed me to calt him to gain resolution and he was not receptive to my
efforts. |aiso advised Mr. Ahr that | wouid be out of town next week and that time was running out.
Hence, my effort again to explain to Delta the requirements for the B757 EWIS ICA's in order to obtain
EAA approval.

Itis my suggestion that you and | meet to discuss the current state of Delta submitted B757 ICA's. As of
this date, February 22, 2011, | am unable te recommend approval to you.

Sincerely,

Mark Lund

FAA B757 Partial Program Manager, Avionics
FAA-Delta-CMU

952-814-4316



Delta EWIS Maintenance Program Compliance

Mark Lund ' = Sam Varajon 02/24/2011 08:44 AM
AGL-MSP-NWA-CMO-01, Minneapolis, MN -

Zer Connie J Henke

Mr. Varajon (FY1-l have copied you Connie because | showed you Delta EWIS noncompliance yesterday):

Asfallow up to our avionics meeting of yesterday, February 23,2011, | provide the following further
evidence of Delta's non-compliance with incorporation of EWIS ICAs developed by the aircraft
manufacture as required and approved by the FAA Aircraft Certification Office (ACO) 14CFR 121.1111,
for which Delta Air Lines, inc. is to be in compliance with by March 10, 2011, clearly requires that Delta Air
Lines' Continuous Airworthiness Maintenance Program (CAMP) be revised o include EWIS inspections
and procedures.developed by the aircraft manufactire (Boeing/Douglas:and Airbus) that have been
approved by the FAA ACO,

As of this date, the Delta Air Lines’ BogingB757 aircraft EWIS-maintenance program:submissions do not
comply. The task card instructions written by Delta Air Lines do not comply with the Boeing ICA task
instructions for the requirements of General Visua! Inspection, Detailed Inspection and zone inspection
requiremerits:: Delta TOPP 40-10-10, which contains Delta's inspection standards and terminology does
not comply with EWIS maintenance program requirements, Delta did not provide'this TOPP document on
the share point site for FAA review. Yesterday, | reviewed the copy Inspector Henke has and it does not
comply. :

The FAA ACO has provided statement and justification for the EWIS ICA inspection criteria and standards
in FAA-Advisory Circutar AC'25-27A. Inpart it states, "These changes should result in more consistent
application of the GVI (General Visual Inspection}. They also support the expectations of the types of
EWIS discrepancies that should be detected by a GV1." The AC provides much understanding as to the
expeciations of the EWIS program developed by the aircraft manufaciure,

As far as my review of the Boeing/Dougias developed ICAs as approved by the FAA ACO, they meet the
recommendations provided in AC 25-27A.

However, the Delta Air Lines, developed task cards for their WIS and TOPP manual standards for their
mainteriance program donot. : :

Yesterday, | again briefed Inspector Henke of the deficiencies with Delta's EWIS submiissions and existing
CAMP-using Delta's Boeing/DouglasMD90 as the example; This is a most recent fieet type to Delta Air
Lines and presents in simple fashion the non-compliance Deélta has for their EWIS program.

I offer to you again to visit with me so that you have a clear understanding as 1o the Délta EWIS program
deficiencies existing in their attempts to provide an EWIS CAMP based on the FAA ACO approved ICAs.

I had recommended to you on at least two (2) occasions to gather the FAA avionics inspectors under your
supervision tegether in & meeting to compare review notes such that we, FAA were providing a standard
review of Delta's program. You have notacted on my recommendation.

It is obvious to me that some other FAA inspectors have not used the EWIS source documents, as
approved by the FAA ACO, have not used the fask ICA instructions deveioped by the aircraft manufacture,
and do not have a clear understanding of EWIS maintenance requirements in application-of General
Visual Inspection (GVI}, Detailed Inspection{DET) and azone inspection program. - All of these require a

standard knowledge by FAA Inspectors in order to review for acceptance Delta's EWIS program for
approval.



It is not my attempt to fault the FAA inspector in their review. But, to point out errors in the FAA review
process such that your final approval is valid for Delta Air Lines' compliance with 14 CFR 121.11 11 and
that public safety is not jeopardized.

We both know Delta has had their share of wire defects. Most recently January 20, 2011, Delta's B757,
ship 653, N653DL, a legacy Delta aircraft, which experienced a burned electrical wire bundle due to a

potential electrical short in the fuel tank boost pump wiring. This wire bundle also contains fuel quantity
indication wiring and feeds into the fuel tank. A serious event when one considers the TWA 800 accident.

I have tried to remedy the non-compliance issues with Delta's B757 maintenance program personnel.
They have been unwilling to work resolution as they have stated the Delta EWIS program is all acceptable
as you have apparently stated to them, They have advised me that all that is left for resolution with you,
the FAA, is a training issue.

Yesterday, February 23, 2011, | informed you in our avionics meeting that the Delta developed EWIS
training was not acceptable as it is incorrect in its instruction for GVI, DET and zone inspection task
requirements. Your response to me did not support my finding. | had provided to you, in my January 31,
2011 memo of B757 EWIS findings to you, the deficiencies in the Delta EWIS training program. Yet, your
February 4, 2011 letter to Delta does not present my training findings.

There really is no reason why Delta has not been able to develop correct and proper EWIS training as the
requirements for their MD9O aircraft have had EWIS maintenance instructions for GVI, DET and zonal
inspection tasking in Delta's MD90 Aircraft Maintenance Manual since pages dated June/December of
2008. Almost three (3) years ago, Boeing/Douglas provided the inspection criteria to Delta in their aircraft
maintenance manual. Why is the training not correct today? Why am | apparently the only FAA Inspector
identifying these deficiencies in my review of Delta's B757 EWIS maintenance program?

In your letter of February 4, 2011 to Delta Air Lines you advise Delta of FAA non-compliance findings for
legacy Delta Air Lines B757 aircraft. The finding states, "It was found (by FAA) when reviewing the
Boeing B757 Maintenance Planning Document (MPD) ltem 20-014-00; the corresponding Delta Job
Instruction Card (JIC) Operation (OPN) 55032 did not show in the Detail Instruction a full maintenance
task procedure or a requirement to do the work In Accordance With Aircraft Maintenance Manual (AMM)
20-60-04."

There are a couple of points of error in FAA's review findings with this FAA non-compliance finding.

The first, is that the Boeing B757 MPD is not the FAA ACO approved source document required to be
complied with by Delta Air Lines and reviewed by the FAA Inspector as required by 14CFR 121.1111 and
guidance found in FAA Handbook 8900.1, Volume 6, Chapter 11, Section 24, “Evaluate/Inspect Part 121
and 129 Operator's Electrical Wiring Interconnection Systems Maintenance Program." The Boeing MPD
document should not be used as the EWIS source document. In fact, the FAA-SEA-AEG in my
discussions with the B757 MRB Chairman advises against using the MPD because it has no FAA
oversight on the document.

The second, is that if the reviewing inspector had utilized the Boeing B757 ICA task cards or aircraft
maintenance manual as the FAA ACO approved source of the task instructions, he would have seen that
the instructions direct the work to be done in accordance with a twelve (12) digit task number that provides
the specific EWIS work instruction steps to be accomplished. Not a six (6) digit AMM reference. | had
directed this noncompliance finding to Delta in a meeting with them on January 18, 2011 for which |
provided you an email follow up to that meeting.

Again, | stress highly, it is not my intent to fault the reviewing FAA inspectors. This non-standard FAA
review process that in fact has occurred could have been illuminated if we had all met early on to ensure a
clear understanding of program requirements and presented a single, unified voice to Delta Air Lines.



This did not occur, and rightfully so, Delta has a right to experience frustration.

- However, ultimate 14CFR 121.1111 compliance is the full responsibility of Delta Air Lines as an FAA
Certificated 14CFR Part 121 Air Catrier.

There is no excuse for Deita not being in full compliance as of this date. Boeing/Douglas has provided all
EWIS ICAs to Delta weli in advance of the March 10, 2011 date.

it Delta decides they want to complain to FAA Washington Headquarters to voice complaint of our FAA
review, | am prepared to support our position and you, as FAA Supervisory Principal Avionics Inspector, in
that Delta had all the resources necessary and time to be in full compiiance.

in honesty, | would have to bring to question. Deita Air Lines, Inc. qualification to hold an air cartier
certificate 16 ensure compliance with aircraft maintenance program reguired Federal Aviation Regulstions
(FAR). They have clearly demonstrated a failure despite having ali resources and data avaitable to them.

Sam, | have appreciated working with you the past year or so as you have been the Supervisor PAI |
appreciate the support you have given me and your willingness to put forth the un=popular effort to ensure
Delta's compliance. To that | say thank you in supporting me in my public safety duties.

What | have presented in this letter | can support and provide evidence that Delta's EWIS maintenance
program does not comply with 14CFR 121.1111 and FAA guidance requirements and is not acceptable for
FAA Approval, your approval.

As I have stated in past communications with you, { commit my support to you in obtaining Delta's
compliance such that you can grant FAA Approval with Operations Specifications for their EWIS CAMP.

You are the FAA Approving Official for Delta's EWIS program. | have done due diligence on my review
and have been up against Delta's refusal to correct my non-compliance findings due in large part'to their
assumption that the other Delta fleets have aiready been found acceptable by the FAA. You state these
other fieets in your letter of February 4, 2011,

As such, | am not fully aware of any further correction activity by Delta Air Lines to ensure compliance on
their B757 fleet and they have been unwilling to mest with me, even at your direction, 1o ensure my
findings are corrected such that Delta is in full compliance.

You had received my written findings prior to the February 4, 2011 letter you sent to Delta. The zone
program/GV1 inspection requirements are in the letter. it is obvious to me that some FAA Inspectors as
well as Delta maintenance programs individuais do not fuliy understand the EWIS maintenance program
requirements. Delta has advised me that you have been briefed with their corrective action responses
and the only item pending resolution is with training...As such, time may be run out for zone, GVI , EWIS
task instruction and program revisions for Deita Air Lines to be in full compliance by March 10, 2011.

| am avaiiabie today to meet with you to discuss and | will be out of the office next week in Orlando, FL
conducting ATOS surveitlance activities of Delta Air Lines, Inc. { am due back in the office on March 7.
2071,

Respectfuily,

Mark Lund

FAA Aviation Safety Inspector

FAA-B757 Partial Program Manager, Avioncs
FAA-Delta-CMU

952-814-4316
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