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Part25.1309: New Bpproach to Certification :

by Len Buckwalter

Last year, an Avionics Inspector in an
FAA district office began receiving phone
calls from shops in his area. The shops, it
seems, were complaining that a sales rep-
resentative of a corporate jet manufactur-
er was warning aircraft buyers that only
the airframe factory could install radios in
the new aircraft.

That alone was not surprising; the trend
in recent years is for airframers to provide
the navcom and flight control package.
What had alarmed those shops, however,
was a new development. The salesman
was spreading the word that aircraft certi-
fied under Part 25 must have avionics fit-
ted at the factory because new regulations
made installation in the field too difficult,
To prove his point, he held up Section
1309 of Part 25 of the FAA Federal Air
Regulations; the one headed “Equipment,
Systems and I[nstallations.”

Section 1309 was first adopted nearly
twenty years ago to recognize that aircraft
were growing out of the DC-3 era. During
the 1960°s, however, Britain and France
were planning a greater leap — the one
that would lead to the first SST civil
transport. As the Eurcpeans studied de-
sign objectives for the Concorde SST,
they decided the aircraft was too sophisti-
cated for ordinary standards. The British
had dealt with a similar question while de-
signing automatic landing systems in the
1950’s. They were able to evaluate what
could fail, but conventional guidelines were
not sufficiently firm, often triggering such
questions as; “How many failures should
be considered for a single flight?" — or
“How do we combine failures with such
environmental conditions as wind shear?”

In a simpler age, a designer could rely
on his intuition for answers. Common
sense guided builders of World War [ air-
craft (0 rig wings with dual wires, install
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A major change in certification that
began 12 years ago is beginning to
affect new aircraft. It's overturning a
World War I philosophy of how to
determine the safety of flight.

left and right magnetoes and two spark
plugs per cylinder. Even now the belief
persists that the hazard of radio fatlure is
overcome by dual and triple redundancy.
Such solutions for today’s aircraft, and
their highly interactive systems, have
been judged as crude and uncertain. (One
observer bluntly remarked; “If you instali
dual radios for redundancy, you could end
up with two lousy radios!”)

It was becoming clear that fresh con-
cepts were needed to replace the classic
“single fault” criteria used by certifying

How does the designer define "probabil-
ity” — and how severe is "severity?” Al-
though few people would disagree that
complex aircraft need to be certified with
sophisticated methods, the amended Part
25 was vague and perplexing. [t contained
no guidelines.

After numerous attempts to fill this gap,
a long-awaited Advisory Circular — AC
25,1309.1 — was published last vear. Its
appearance was timely because of an in-
creasing urgency by government and in-
dustry to certify new airline and corporate
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Studies for the Concorde stimuiated thinking about how to design against multipie failurgs.

agencies. Somehow, the industry would
have to deal with the threat of multiple and
hidden fauits, or sirmultaneous malfunction
in several systems. And digital software
often conceals bugs that intuition and judg-
ment simply never see.

By 1970, a new philosophy appeared. In
simplest terms it said: The more serious
the failure, the lower must be the risk, In
its engineering expresston, the idea stated
that “Systems should be designed sa there
is an inverse relationship between the
probability of a failure and its severity.”

This basic concept, introduced to Part
25,1309 2 decade ago — in the form of
Amendment 23 — tauched off what many
in the industry believe was the most con-
fusing regulation ever to issue from FAA.

transports under 25.1309 — and only a
few specialists could do it. Further, air-
framers wanted to upgrade older aircraft
as “hybrids,” where only certain systems
are certified under the new standards, rea-
soning that a 1309 certification not only
produces g safer airplane, but is a powerful
marketing tool,

For newly Type Certificated Part 25 air-
craft, however, e¢ll functional systems
FAA says, require some proof of compli-
ance, which may be anything from a simple
design review to an extensive analysis us-
ing “fault trees” or other techniques, If a
function is defined as “critical” it will re-
quire a probability analysis: while “essen-
tial” functions may require the same treat-
ment. FAA engineering judgment may also
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affect the outcome.
Certain systems are deeply influenced
by 1309; for example, automatic control of

E engines and fuel systems, high authority

automatic stabilization and control func-
tions, a yaw damper which interconnects

- with electrical, hydraulic and mechanical

systems — and digital systems which are
separate from each other, but use the
same software — because a comman de-
sign error can lead to simultaneous fail-
ures. Displays for altitude, attitude and air-
speed are also affected,

Which aircraft? Among the first of the
new aireraft to be certified under 1309 were
the Mitsubishi 300 Diamond, Falcon 50
and Challenger. The new digital airliners
— the Boeing 757 and 767 -— were also
licensed under 1309 ananew Douglas Su-
per 80 systems were upgraded to 1309,
Two arcraft are “hybrids” — the Gulf-
stream llI and the Citatjon Il — meaning
they were Type Certificated too early to
come under the new Part 25 rules, but the
manufacturers elected to certify upgraded
systems to the newer standard,

When Amendment 23 revised
1309, it introduced the concept of “proba-
bilistic terms.” The concept originated
when the world's regulatory authorities
searched for methods which would enable
the designer to assess the acceptability of
a failure condition. The result of their
work, which serves as a basis for 1309,
assumes the risk of a serious accident from
2ll causes as approximately 1 in ] million
per hour of flight {(or 1 X 10-%). About ten
percent of these accidents are caused by
avionics, power, control and other sys-
tems, which is a probability of 1 i 10 mil-
on {1 x 1077). Thus it's possible to re-
quire that the probability of an accident
caused by systems aboard the aircraft be
no more than 1 in 10 million (1 % 10°7).

This assessment, however, proved too
general and cumbersome, so it was refined
further. It was decided there are 100 po-
tential failures i an airplane which could
cause a serious accident. If the allowable

Dave Gilles of Douglas Air-
craft has instructed hundreds
of FAA engineers and person-
nel in private industry in the
techniques of cenrifying to Part
25.1309.

aircraft, but will occur in the life of
all airplanes of one type.

Extremely improbabie - These oc-
cur 1677 or less and are considered
so unlikely, they don’t have to be
considered unless engineering judg-
ment says otherwise.

Given these guidelines, other terms are
given quantitative values; for example, the
meaning of “non-essential” and “critical,”
how they affect aircraft and crew, and
where they fit on the scale of failure prob-
ability. All of these relationships are shown
graphically in Fig, 1, and provide the de-
signer with basic definitions needed to pro-
ceed further.

To lock at the practical side of comply-
ing with 1309, Avionics visited Dave Gilles
of Douglas Aircraft. Mr. Gilles has exten-
sive experience in developing that com-
pany’s aircraft refiability programs and
validating digital flight control systems. He
has trained over 300 FAA engineers, sev-
eral airframe manufacturers and airline
technical personnel in the background
needed o certify systems for 1309, Avion-
tcs asked Mr. Gilles;

“Can you start by describing which sys-
tems aboard the aivcraft must be considered
Jor certification under 13097"

“In principle.” he replied, “the regula-
tion applies to all systems on the airplane
and to all avionics, as a first step. FAA

Continued

nsk for such systems is 1 = 10-7 then
dividing that risk equally armong 100 sys-

tems allocates to each system an upper
risk limit of 10°% (for catastrophic Talluras
for each hour of flight). With this s target,

evised a scenario to satisfy the con-
cept that the more sericus the failure, the

lower must be the risk.

Defining Risk
Part 25.1309 is vague on its terms of
probability, but the new advisory circular
pinpoints them as follows:
Probable — 1 x 103 or greater,
per hour of flight. “Probable” events
may be expected to occur severa)
times during the life of the airplane.

Improbable ——  Probability from

10-3to 10-* per hour, not expect-
€a to ocuur in the life of a single

Seplember 1983

Relationship Between Probability and Failures
Effect on aircraft | No significant Reduction of air- Prevention
and occupants degradation of craft or crew of continued
aircraft or crew ability to cope safe !I|gh.t
capability with adverse and landing.
operating
conditions
Criticality Non-essential Essential Critical
Qualitative May be "Probable” |Must be Must be
Probability “improbabig” “Extremely
Improbable”
Quantitative 100 10-8 1 9-9 ‘
Probability Probability of Failure Condition (for one flight or flight hour)

Fig. 1. Chart shows how subjective terms of "probable”, “improbable " and “extremely improb-
able" are relaled to measured values. For example; a failure which must be rmp_rrobabfe gnear
lower right) may occur with a probability between orie in 100.000 and one in 1 billion for 16-5 and

109},
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CONCEPT = PART 25.1309
ADVISORY
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Flig. 2. Baslc approach to Part 25,1309 certification. It begins with a Concept (which
may be a system, component, line raplaceable unit, etc.) Much of the analysis is non-
mathematical and qualitative, drawing on the designer’s or installer’s experience, es-
pecially for items judged Non-Essential and Essential., When Critical, howev-
er (at H;e right), deeper analysis using quantitative, or numerical, assessment is offen
required,

1 3 09 Continued

thinking is that first you assess a system
from a functional point of view and ask
what it can do to hurt you if it doesn't do its
job, or does it incorrectly at the wrong
time. The terminology for talking about
that first step is the preliminary hazard
analysis. And you can do one even before
you have a schernatic; all you need is the
concept or function. If your conclusion at
the outset is that the system can't harm
the airplane, then you can say it's »non-
essential and you're finished with it.

“But if you find certain things which can
put the pilot in a difficult position, but are
not catastrophic, you may be working in
the area we call essential. It could be a fly-
by-wire control system, a wing load allevi-
ation or maybe an electronic fuel control. If
it has a potential for malfunctioning in a
way that could be catastrophic, it's classi-
fied as critical and requires the full-blown
1309 treatment.

“The basic thinking is that 25.1309 ap-
plies, at least, to the first review on every-
thing on the airplane. You eliminate things
depending on how you categorize the need
for going further in your safety assess-
ment."”

Mr. Gilles pointed out that newer ver-
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sions of older systems may need z fresh
look, as in the transition from electrome-
chanical to electronic instruments.

“A year ago the FAA held a workshop in
Palo Alto on the subject of displays be-
cause this equipment had not been consid-
ered critical before. But now, because of
digital technology and software-based sys-
tems with a CRT scope display, the con-
cern is that we have to verfy that it is
extremely improbable that a display will
give false information to the crew that
could lead it into a disastrous situation. So,
while the function of the device hasn't
changed, the way it is mechanized has
opened the doar for failure conditions that
could not have occurred before. In other
words, where you had independent side-
by-side mechanical devices with flags, we
now consolidate them in a magic tube.
What happens if the tube says something it
shouldn't? An analogy [ use is that years
ago, when we worked with sliderules, it
was easy to have confidence that an error
was some percentage shift from the value
you wanted. In other words, analog de-
vices tend to drift only little bit from nomi-
nal. The problem with a digital system is
that [ have to take on faith that the answer
is correct, but it could be off several orders
of magnitude. That is a basic problem with
digital equipment; you have tc analyze it

. . . or there is potential for failure modes
that we didn't have before.

“If your conclusion is ‘No," then your job
isdone. Ifit's 'Yes, then the next question
is, ‘How likely is it to occur?’ A numerical-
type risk assessment, however, is re-
quired only on failures you have deter-
mined are serious to the airplane.”

Redundancy. “We used to say if some-
thing fails during a flight, you're in trouble,
so let’s put in ancther for a backup. That is
a straight qualitative philosophy, but itisn't
sufficient anymore with the new complex
systems. Now FAA is saying ‘We no long-
er will tell you, you must have two or three
or four channels. We're asking what is the
effect on the airplane, and the bottom line
is that the effect must be shown to be ex-
tremely improbable. That's now defined as
one chance in a billion for the design you
select.

“So 1309 is more of an objective, where
the FAA is not going to say how rmany
channels to have, but expects you to come
up with the configuration which controls
the risk.”

“There appears to be a misunderstanding
in the field on redundancy becouse, in
speaking with airframe people, a frequent
answer is ‘We'll put in two of them and
avotd any complications.’ Are they correct?”

“In theory,"” Mr. Gilles replied, “if | can
make a single channel system with a dem-
onstrated reliability equal to or greater
than a multi-channel system, my single
channel system will meet the regulation,
And where we have become enlightened
over the past several decades is that we
have often been fooled by someone who
has a design, and he duplicates it on the
premise ‘Now it's safe enough.’

*If you analyze how things fail and how
often, you find it's not difficult to put two
lousy things on the airplane as a crutch for
one good one — and two lousy things can
be more hazardous than one good one. So
the automatic replication of a function is no
guarantee of a safe system.

“Doesn't 1309 call for higher mathemat-
ics?

“No. As a matter of fact, I've been
working in this area for twenty years and
have yet to run into a problem [ can't solve
on that.” (Mr. Gilles pointed to a pocket
calculator.)

“There’s a lot of in-depth theory behind
probability,” he continued, “but it's not the
arithmetic, but the logic that people stum-
ble over, Probability is misunderstood and
misapplied because everyone feels it's a
subject they understand a little bit of. If
they have ever been to Las Vegas or
flipped for coffee, they think they under-
stand probability. When [ teach the
course, we don't go any higher than high
schoo!l algebra. That's the level of math-
ematical sophistication needed to handle
any problem. Continued
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1 3 09 Continued

Approaching 1309

“Can you draw a block diagram that
would show the overall steps a designer
might follow in preparing a 1309 certifica-
tion for the first time?"”

“1 would begin with the concept (see Fig.
2), which could be a system or unit on the
airplane. Before proceeding, it's important
to study and understand the advisory cir-
cular (AC 25.1309.1). As the circular says,
you do a Preliminary Hazard Analysis to
determine whether, in the designer's
view, the system is non-essential, essential
or ¢nitical. In other words, the applicant
does that study. In my opinion, and this is

‘not required by law, before you do any

additional work, it's time to talk to the FAA
and show what you've done. Reach agree-
ment on your ideas before taking further
steps.

“Next, if the system is judged non-es-
sential, then that's all you have to do. Ifit’s
essential, the advisory circular provides
guidance on the next step. Generally
speaking, if the system is not difficult to
understand as a concept, without esoteric
new technology, a qualitalive assessment
will be satisfactory. There may be failure

conditions that are marginal, and FAA
might ask for a bit of probability analysis. If
you are in the essential category, howev-
er, the bulk of your effort will be limited to
a qualitative FMEA (Failure Mode and Ef-
fects) Analysis. It's a fairly straightfor-
ward, easy-to-learn procedure. There is
no industry standard as to format, but [
usually get people to understand it in an
hour or twa.
If you have a function which could cause
a catastrophic failure, then that is assessed
as a critical. Generally, you do all the quali-
tative work but, in most cases, you will
also do some kind of a probability analysis.
One popular technique is Fault Tree Anal-
ysis which structures the logic that leads
to the numerical probability. It isn't difficult
to leam but is relatively new and many
engineers in our industry have not been
exposed toit. It was evolved by the nucle-
ar energy industry, and what [ like about it
as an approach to probability analysis,
rather than pages of formulas, is that a
fault tree is relatively easy to do. It's not
time-consuming and is an excellent com-
munication vehicle. You can show a fault
tree to a vice president and he can compre-
hend what you're doing. If you show 16
pages of czlculations, you're not communi-
cating. The fault tree graphically illustrates
Continued
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Flg. 3. Fauit Tree Analysis reveals relationships among faults and failures, and identi-
fies problem areas. it's constructed from the top down (“Motor Overheats”), then
branches lo faults and basic events. The tree is complete when all evenls are devel-
oped down to primary failures (bottom), whose failure rates can come from other
sources (MTBF) or probability analysis, Logic symbols used in Fault Tree are: OR gate
{A and C); and AND gate (B). Rectangles contain events which result from a combina-
tion of faulls or failures. Events in circle are primary faitures which need no further
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those equations and, in fact, if you've de-
signed it correctly, you can put numbers
on the blocks and use it to do calculations
because it uses logic symbology (And and
Or gates, etc.).

“The logic of probability works the same
way. There are And and Or conditions,
and modifications of both. Any avionics en-
gineer who can draw schemnatics could
probably do a good job on a fault tree. If
you need calculations, in many cases that
can be done right on the fault tree.

“The kinds of things that completion
centers need include support from the
manufacturer of the airplane and avionics
equipment maker. As an assembler of the
system, the completion centers must have
information from those two ends of the
spectrum. Their job is relatively easy, be-
cause all they have to analyze is the instal-
lation. The completion center is buying
equipment from a manufacturer who has
done the required analysis inside the black
bax, so the center doesn't have to do that.

“For the Preliminary Hazard Analysis,
would you use Mean Time Between Fail-
ures (MTBF)?

“No, here you don't use numbers at all.
Let’s take an autopilot. I don't know how
['m going to install it; whether I'm going to

grab control cables or electronically drive
hydraulic actuators at the surfaces. All |
know is that I'm going to put in an autopi-
lot. That's all I have to know to start this
process. Now, I say, "What can this autopi-
lot do to hurt me? [ can get a hardover, a
slowover, or it can disconnect inadvertent-
ly." This starts my preliminary hazard anal-
ysis.”

“Just using your oum prior knowledge?

“Right. Quite often at the completion
centers, the quality of these analyses are
largely a function of the individual’s knowl-
edge and experience. So it might benefit
him to talk to pilots because you can't do
this in isolation if you haven't got the back-
ground.”

FMEA

“If the installer or designer must perform
a Failure Mode and Effect Arnalysis, what
Jormat should he follow?"

“There is no standard format for an
FMEA, but we can provide guidance with
an example (see Fig. 4). In the far left
column, you identify the failure or error
mode. This format zflows you to consider
human or maintenance error and other fac-
tors. In this particular case, we're talking
about an APU starter relay, but you could
apply it to each Line Replaceable Unit
(LRUY in your system. In this particular

case, we take the relay and say ‘Fails to
close, starter power circuit.” Now what
causes that -— mechanically, electrically,
or whatever? We enter faulty contacts as a
possible cause and ask 'Is there a phase of
flight that is more critical than others if that
occurs? These are listed under Phase:
taxi, takeoff, etc.

“What is the effect of this failure? (Un-
der columnn 4), the starter motor will not
rotate to start the APU. Now we use the
FAA's guidance and say, ‘How hazardous
is this to the airplane?’ In our case we're
building Part 121 airplanes, so we asked
the designer to make a judgment because
these systems will have 2 minimum equip-
ment list. He decides whether the opera-
tor can dispatch the airplane without the
item working. His judgment, in this case,
was yes. Because the APU is not required
in flight, he said you can dispatch with this
fault (Col. 6). Then we ask several ques-
tions (Col. 7) that are important because
this is where you learn how far you have to
go. If the malfunction occurs, what is the
indication to the flight crew? If your an-
swer is Nene, you know immediately you
have cne of these latent, undetected fail-
ures and you'd better look at what else is
going to happen if the next failure occurs.

“Assuming there is an indication, the

Continued on page 36

Failure Mode & Effect Analysis
Component: Relay, APU Starter
1 i 2 3 ; 4 5 TR : 7 8
Failure Failure Phase : Effect of Hazard Disratch | (A] Indication Etffect of
Mode Cause . failure i Class Inop. | 1o flight additionat
: Yes No crew. faitures
{B) Other fail-
| ures with
. same indic.
i {C) how does
| crew iso-
i late fault?
‘ [ (D) ---
Faisto | Faulty Static Starter I. Safe Yes | (A) APU wil
close contacls, system motor wilk not star,
starter open coil | operaling | not rotate N2 gage in-
powet i to start APU dicates no
circuit rolation
(B) Fauity elec-
tronic con-
trol box
f 2. Faulty
proximity
switch
3.---
Fails 10 Welded In ffight Power nct | Hl. Critical | No {A) None Shutting
reset conlacts remaved (B} Not down AFU
from starter, applicable  |with starter
causing —_ overspeeding
overspeed, II. Marginal will damage
seized V. Cata- slarter
bearings strophic cluich

Fig. 4. Failure Mode and Effect Analysis (FMEA). In (his
highly simplified example, an FMEA is being prepared for the
stanter relay of an APU. The analysis determines what hap-
pens lo the system when failures occur in its individual parts.
it's recommended that an FMEA be performed on systems
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which perform critical functions, where the effects of failures
are not obvious. Such systems can include primary and secon-
dary flight control systems, enging controls which affect all
engines simultaneously and systems which display attitude,
altitude and airspeed lo the crew.
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Continued from page 16

next question is; ‘How does the crew iso-
late the fault (Col. 7C)? They know some-
thing's wrong, but do they know it's this
relay? [s the indication to the crew ambigu-
ous? Can several things go wrong that
would cause this same indication? That
could be a significant hazard.

“What is the corrective action? {(Col.
7D) Here, we mean the flight crew; what
can it do right now? Can the crew get ad-
vanced warning by some instrument or in-
dicator that the failure is impending, like
loss of oil pressure? “After we answer
those questions we have a good insight,
and have forced the designer to think
through his own system. ['m convinced
that a valuable benefit of this exercise is
that a designer may uncover a problem;
and can take care of that issue so0 it never
shows up again.”

“Da the completion centers follow the
same overall procedure?

“[ think so. The avionics manufacturers
would be dealing inside the box, while the
completion center would be in the same
position we (airframers) are. There are
interfaces to worry about and questions
like ‘What are the cutputs from the box?'
In other words, [ would put the box in {the
FMEA chart) and say, ‘How can the box
fail?' | don’t care what's going on inside.
How does a failure appear to the outside
world?”” That's the level the completion
center would work on, but they need to
get information from the manufacturer
about what can be seen at the output of
that box.”

“At what point does probability analysis
require @ mathematical treatment?”

“Two ways: if | find a [atent, undetected
failure and that failure, coupled with a sec-
ond failure, will put me in 2 dangerous situ-
ation, I note that here (Col. 8) [ may have
to go into a probability analvsis to find
whether that is acceptable and how much
time [ may allow z latent failure to go unde-
tected before | have severely increased
my risk to where it's no longer acceptable.
The system may require something added
to the airplane or a method to detect failure
when it occurs. Or I must impose one of
these periodic checks, which airline opera-
tors detest. That's one way,

“The other is if [ find dangerous effects
where a single factor can cause a Class IV
{catastrophic) hazard, it would be very dif-
ficult to convince me that the single failure
is extremely improbable, or that it will
never occur. You don't build stuff that. So
you've got to reconfigure the system,
When ['ve done that, I'm into a multiple
failure case that could give an event that is
critical. Now | may have to go into a prob-
ability analysis to satisfy myself there is
sufficient backup. Just duplicating the
channel is not sufficient; you've got to
show you can meet the criteria,

“That's why, even on the critical items,
an FMEA has to be done, On a lot of the

Avionics

essential items you may be able to stop,
but not always. And you may find unique
cases that force you to look deeper,
“Why are some airframe companies certify-
ing aircraft lo 1309, when the law doesn’t
rquire it?”

“There is an advantage to the manufac-
turer. ['ve asked some of the business jet
people, 'Why do you want to go through
the trauma and the expense of certifying to
Part 25, when you have the choice of certi-
fying to Part 232" They say, ‘Because, it's
good marketing strategy - a good invest-
ment.’ The corporate heads buying busi-
ness jets today want something they feelis
certified to the same standards as a com-
mercial airliner. So they've decided that
the additional cost and trauma are worth it
in their marketing strategy. It's what the
customer wants,

“Another advantage is that, quite often,
it isn't costly because you build vour air-
plane to a level of regulation that exists at
the time, but because you have experience
in certain areas, technology evolves that
exceeds minimum requirement. Let's take
the DC-10. Its original certification base
was to Amendment 16, but we designed
the airplane to our own standards. Quite
often the standards and practices of indus-
try are a little ahead of the bow wave of
regulations that follow. So, we design a
system a certain way. even though the
regulations may not require that. Maybe
three or four years later, because all man-
ufacturers are doing it a better way, the
FAA reviews its regulations and says,
‘Everybody’s doing that, and it's a better,
safer way, so let's revise the regulation
and bring it up to that standard.” So when
we go back and modify the airplane, we
find we already meet a great many of the
regulations. That's why someone like
Cessna or Learjet would do the same
thing.”

“You mentioned the MU-300, Cllaiion
I, Lear and others. Would they include the
Challenger?”

“[ was going to mention the Challenger,
but its original certification was with Cana-
dian DOT, and they followed 25.1306. [
believe that's true and the U.S. certifica-
tion followed.”

“The Gulifstream (112"

“Gulfstream Il is another hybrid. | think
that they upgraded to FAR 25 require-
ments voluntarily.

“Any other airframe manufacturers in
this certification procedure, aside from the

Jour or five mentioned?”

“The MU-300, as well as the 757 and
767 and the Challenger — those four ta the
best of my knowledge are the anly air-
planes that started from scratch, where
their application for type certification on
the original model was to post-Amend-
ment 23, 1309 status. So it was a total
application of that regulation to the air-
plane. All the others, [ think, were based
on an earlier type design  that  volun-
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1 3 09 Continued from page 37

tarily or, through special conditions, had
1309 philosophy applied to some systems,
but not to the whole airplane.”

General Aviation: Completions and
Mods

“How will the avionics shops in General
Aviation — the completion and mod centers
— deal with 13097 Some are expressing
concern over its complexily.”

“I've been to four or five completion
centers and given weekend seminars. My
answer is that anyone — anyone who real-
ly wants to — can do it. [t's not something
that must be done by the manufacturer.
Where the problem lies is that most com-
pletion centers are only beginning fo be
exposed to 1309, That happens when they
modify or install essential or critical sys-
tems, If they want to get into the business
of Part 25 airplanes, as opposed to Part 23,
which most had been doing, they've got to
step up to the requirements. And it does
require an effort to understand what has to
be done and getting the skills in their
shops. It's not going to overwhelm them.
I've been to completion centers where
they've had excellent engineers, with only
one or two who are DERs, and they got
STC's for Part 25 by applying 1309 — with
no trauma. So it can be done.

“The most annoying problem I've run
into is that the completion center has been
used to tapping into a system thatexists on
the airplane. When the airplane arrives the
customer says, 'l want this and this, put it
all in.” Then the shop calculates ‘So much
for material and costs multiplied by some-
thing' and they make a bid, not considering
the requirements to get the STC.

“FAA says, 'Wait a minute, That is a
Part 25 airplane, so you have to meet the
equivalent standards for whatever modifi-
cation you do." If you are going to tap in and
add equipment, there are now two tasks.
You not only must show that this equip-
ment meets the intent of 1309, but that
vour installation and method of tying into
an existing systern hasn't affected its certi-
fication status.

“The requirement is that a completion
center should go to the manufacturer and
have enough dialogue to where the manu-
facturer provides the information to assess
that impact. Sometimes a manufacturer
says, ‘No. You can't have it, that's propri-
etary.’ And that's where the problem
comes in."”

“Are there struggles between the airframe
manufacturer wanting lo install as much
avtonics as possible, versus the completion
center?"

“No question abaut it. But now we're
into an area that savs, "Look, the regula-

i tions clearly say what you have to do.
© What vou guvs are arguing ahaut is a busi-
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ness matter and that's out of our (FAA}
domain, so settle it anyway you can.’

“I think as a matter of business, the
completion centers have got to assess this
impact when they estimate costs for their
customers, and say ‘We've got to enter an
agreement where the airframe manufac-
turer provides information we need to do
the certification. If there are expenses, it's
got to be part of doing the job. We've got
to somehow come to contractual terms.

“[ don't want to single out Canadair, but
they did produce a summary document of a
1309-type analysis done while certifying
the airplane into what they called 2 comple-
tion center handbook. They make it avail-

able for certifying additional equipment. 1 |

don't know what the arrangements were,
but that was a step in the right direction.
“One weakness is that a completion cen-
ter may be deficient in bits and pieces of
inforrnation. It may require him ta get on
the phone and exchange ideas with sorne-
one back at the airframe manufacturer, To
the degree the manufacturer is willing to
invest an engineer’s time to benefit the
completion center, againis a business mat-
ter. Also consider that the customer may
say*1'm going to buy this airplane and want
you {the airframer) to ship it to the comple-
tion center and have it put more avionics
on it." The airframer says, 'No, we don't
want to, The customer could then say, *To
heck with it. [ ain't going to buy your air-
plane!’ I think there's a motivation for the
airframe manufacturers to cooperate.”
“Is it possible for a DER in a completion
center to go it alone, so fo speak, if he did not

get the cooperation of the airframe manufac- |

turer in gelling data?”

“I'd say it's possible, but more difficult. |

And ['ve advised some of them to do that,
which leads us to a related problem. { sug-
gest as the first step, before they even
make up a cost book to bid the job, to send
the DER to talk to his FAA counterpart.
He should openly and objectively explain
the situation, ‘Here's what we're going to
da and where I think my problems will be.’
Right from the start, reach agreement on
what the FAA will require, because FAR
25,1309 is an objective requirement and,
while the advisory circular recommends a
way, it's not the only way to show compli-
ance,

“The actual activity to satisfy the FAA is
negotiable because the regulations do not
say ‘You must follow the bouncing ball,
Step 1, Step 2, Step 3." They say come up
with an approach that satisfies us, the FAA
— and you have met the intent of this
regulation.” 0
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