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Why is the Supply Chain Important to Safety?

ASA Flight 2311 Accident April 5, 1991
* Caused by Supply Chain Error
*  PCU Quill (below) failed due to plating incompatibly
* Caused hull loss and 23 fatalities

From NTSB Report
AAR-92/03
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Figure 3.--PCU quill. Figure 2.--Hamiiton Standard propeller system Mode! 14RF.
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Title 14 Aeronautics and Space Code of Federal Regulations

Title 14 Aeronautics and Space

US Regulations are broken into major groupings
called Titles. Each Title Covers a Specific Area

of Laws. Regulations are divided into Volumes,
Chapters, and Parts

LURA
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Volume 1 Volume 2 Volume 3 Volume 4 Volume 5
Parts: 1-59, Parts: 60-139, Parts: 140-199, Chapter Il Parts: 1200-
Chapter | Chapter | Chapter | Parts: 200-399 1299
FAA Office of Chapter V
Secretary, D.O.T. NASA
Volumes 1-3 and
Chapter | Subchapter A Subchapter D Subchapter H Chapter Il
Definitions and Airmen Schools and Other Certified Parts: 200-399
7 N Abbreviations Parts: 60, 63, 65, 67 Agencies Parts: 400—1199
DOT Part: 1, 3 Subchapter E Parts: 141, 142, 145, 147 Office of
Commercial
Subchapter B Airspace Subchapter | Space
Volume 4 Chapter Il Procedural Rules Parts: 71, 73, 73 Airports Transportation
- ’ Parts: 11, 13, 14, Subchapter F Parts: 150, 151, 152, 155,
15,16, 17 A ) 156, 157, 158, 161, 169
r N ir Traffic and General
. Subchapter C Operating Rules SubchapterJ
Commercial . .
Space Aircraft ng&i %11, %%3951,097, Navigation Facilities
\ Parts: 21, 23, 25, » 101,103, 105 Parts: 170, 171
Transportation 27,29, 31, 33, 34, Subchapter G
35,36, 39, 43, 45 Subchapter K
Volume 4 Chapter lll "7 20 Air Carriers . ) )
L y 47,49 Parts: 119, 191, 125 Administrative Regulations
arts: ) , ’ .
129, 133, 135, 136, Parts: 183, %gg, 187, 189,
- ~ 137, 139 )
Subchapter L
NASA P
through M
Volume 5 Chapter V Reserved
- o Subchapter N
Risk Insurance
Part: 198
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Regulatory basics

> All aircraft require FAA Approval
to fly

> Three basic requirements:

kwb awk.aero/heaviside

g

1. Aircraft must have airworthiness
certificate (14 CFR Part 21)

2. Flight Crew must be Certificated
(14 CFR Part 61)

3. Commercial Operations must be
certificated (14 CFR Part 135,
121, etc.)

wisk.aero

LURA
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Certificates based on 14 CFR Part 21

> Three certificates:
1. Type
2. Production
3. Airworthiness

> Address different aspects
of aircraft development

> Design, production and
condition of individual
product

A U R ﬁ © 2021 AURA Network Systems [Private & Confidential] 6
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Type Certificate (TC)

Approves design

Spells out limitations

LURA

Involves approval of designs on paper

Thr Enitrd Statrs of Amrrica
-zdrral Aviation Administration

Bepartment of Transportation

Type Certificate

Nomder _nsus _

This cortifocate isuued lo MCDONNELL DOUGLAS CORPORATION
conlifios that la lypa dosign fon lha following porcduct with lha opsraling limila-
lions and condilions tharefor as shecfiad in e Fodoral Suistion Regulations and e
Typpa Certificate Dot Shoet, mocts tha ciroorlhiness raguirements of Fart 8 of
the Fedoral Hoialion Regedations.

pC-8-11, DC-9-12, DC-9-13, DC-9-14, DC-9-15,
0C-9-31, DC-9-15F, DC-9-32, DC-$-32F, DC-9-41,
0C-9-33F, DC-9-21, DC-9-51, DC-S-34F, DC-9-34,
0Cc-9-81, 0C-9-82, DC-9-83

shall remain in effect unlil surrendered, susfonded, ked,

ox a L nalion dale &

olheroie extadlished by the Administrator of the Federal Huiation Adminitralion.

This certificate consists of three pages.
Gt of applicaliom:  Ses Page 2.

Dale of iismnce : Sea Page 3.

By directions af tho Hdminitrat
(Spaaioe) 7/,24'4/ ﬂ Colloeen

MANAGER, LOS ANGELES AIRCRAFT
(9=) CERTIFICATION OFFICE

This certificate may be trensferred if endorsed as provided on the reverse hereof.

Any eberation of this cervifease axdfor ihe Type Cervificare Dasa Shees is punithadle by a fine of nct exceeding $1,000,
or imprisonment xot excredisg 3 yeecs, er boih,
FAA FORM 81109 047 surtssrs r TA Foun 331

(212CONEWS FG) 8-4
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Production Certificate (PC)

Allows holder to make duplicates
of approved design

LURA

Certifies holder’'s competence

The Wasted States of Menerica
Bepariment of Cranspecisties

Federal viation Fyminigtration

Production Certificate

Namber T2INM

IR eertifeentes diiverd. b
CUB CRAFTERS, INC,
wsenr devidmeii elblrensi &
1918 SOUTH 16" AVENUE
YAKIMA, WASHINGTON 98903
vl oo smotswifiscdiesing freilitioy snre fovaterd ot
1918 SOUTH 16™ AVENUE
YAKIMA, WASHINGTON 98903
dnssthhonioes o forvclicotions, i the fodlitins Ritord slwe. of soeninnonlde ditdionstes of
AIRCRAFT
whiod  wev wenalontwred i conformely it cnihmntioontond v, Fedioedin o
irmongpi. for wohivk f’;r Cortifiomnios geegfeed in e frrineni onid onreently
ofertioe S sunbaction  Sinitmtion $Fcont tove Mk, e foollbiion  wethooks
wtwd frooerlicees of B avrnnftcturer wore demomdoited ok by wwdogute for e
Sreddiction of oo ,.{y/,..r/nx on sliwte of February 12, 2007,
BUCKON: T75 cnshoaic Aall comtiman in et loalefinitedy. fromivdo,
dhe arsonfartoerer ooy comfdioi with the regmisnments for oniginal s

of evrtifiverie, or Wbl B cevtiffoaie & verieedord, ..M,”m/n/, s roenkoed.

kg Lo of s - Hldmvmeivmtes

e enrdl { Sy P
Febesary 12,2007 Al Ul bt
WIR, Calxbe
Manager, Scarrle Masofacnnng
Ingpoction Disnct Oifice

Chor Commstim on wot Eramateradle, « o0 000w

ML B MARORATIY B N |1 T THE ATPROAN

AR I I A WAL O i 1T LCRCATION TR
NAORAL CHVET OF 11 1RDCRAL A VLA TION ASAIMIETRATION

Aoy whvresen of b ceriiosn B pasbiable § 5 u fine af on cxiaeling 5100, sr lprivanent sot sxiioding 3 jwars w boik
FAA FORM £120-4 (260 5.0tapancs Fas 108 1)



Supplier Control (see FAA AC 21-43A, Chapter 3)

> Part 21 requires aircraft manufacturers to establish and maintain a quality .
SyStem gepanmem A.dVI So ry
of Transportation C I rc u I a r

> Part 21 also requires that this quality system ensure supplier-produced M oo
components (for example, software, articles, and subassemblies), conform to
the manufacturer’s requirements

?uhject: Pro;luc'non Under 14 CFR Part 21, Date: 10/01/15 AC No: 21-43A
> A manufacturer is responsible for ensuring that each product or article Subparts F, G. K, and O Initiated By: AIR-112
conforms to the FAA-approved design data and is in a condition for safe
operation This advisory circular (AC) provides information for production approval holders (PAH)

pursuant to Title 14 of the Code of Federal Regulations (14 CFR) part 21, Certification
Procedures for Products and Articles. This AC provides PAHs and applicants for a production

) The manufactu rer shou |d ensure access to and cooperation of a" invo'ved approval with guidance for developing and maintaining a production system that 1s appropriate
I . . ’ ! to the PAH’s operations and complies with the regulations.
facilities in the supply chain for the themselves and the FAA

> The manufacturer is responsible for supplier adherence to the requirements ' Cal 0
flowed-down through the supply chain Susan J. M. Cabler |
Acting Manager, Design, Manufacturing, &
Airworthiness Division

> A manufacturer does not delegate responsibility under its production approval Aureraft Certification Service
to a supplier

> Level of control can vary based on a safety risk assessment of the potential
safety impact of the supplied product on the overall aircraft safety

% U R i



Airworthiness Certificate

There are two different classifications of FAA Airworthiness certificates -
Standard & Special

> Signifies individual aircraft’s (1) Design conformity, and (2) Condition
for safe operation

» Certificate is valid if both are true
Contingent on proper, continued maintenance
Need Type Certificate to get Airworthiness Certificate

Need Airworthiness Certificate to operate legally (airworthy)

VoV VNV

Changes to the aircraft (except routine maintenance) invalidate
airworthiness certificate

* Paperwork required to “return to service”

LURA

WRETED STATES OF AMERICE
DEPARTMENT OF TRANSPOATATION—F EDERAL AVIATION ADMINISTRATION

STANDARD AIRWORTHINESS CERTIFICATE

1 MATIOMALITY AD | 2 MANUFACTURER Abel) MODEL Y MIRCRAFT SERIAL | 4 CATEGORN
REGISTRATION MARIE MREER
N2631A PIPER PA-22-135 22=903 NORMAL

3

AUTHORTY AR BaSS FON S3UANCE
T ot I SR LA 1 U Durieant 30 e K e B e ion A of | BSAER0 Dot s WAl & of P B o deubne. Fhe
awgrafl o mhich ad his teen g an 1ownd b conkar I B ByPE DEFICEE hireder, I B N CORGRGCE 10 Aale
CRETAUn, S Iy Been shomn [0 M 10 segueErenty O e SURCI0IE COMBIENTTL W 3 R340 et el CO08 B
promaied by Arves § 10 B Conveston on imsnaions Gl Svielon escepl 53 noed hess
Enclpiers

NONE

TEAME AND COMDITICNE
Uinisas SO0 LF NS Lelande. FEvihed. of § 1 Er by e A £
Sty centCme 8 ERDOAe B R 31 [N TAIVEENIE BRI SRAECIAEE aRd BNeralions e pedorrad o
ALOm ERnta =N Fati 1T, 47, snd 91 of T Fadees! Avalon Flegulihors. a8 apeoprale. snd IRg arcral o regestened in the Linded

St
DATE OF ISSUAMCE FAMHEPRESENTATIVE “lusg — 1‘_; m DMEGRLRA T IO WLWBER
08-10-95 MARION W. WILLIAMS | SW-FSDO-0KC

g 1 . FELR DI IO 5 P 3Lk ©F i A 0 e s it D 8 P ol R ehng B D00 0F (s s s Ac b Ciateng 1
yeae of boin THIS CERTIFICATE WUST BE DIEFLAYED ™ THE MBCAAFT m ACCORDAMNEE WITH APPLICABLE FEDERAL
AIATION REGULATIONS

FM Fﬂl’m ‘1“‘2 (L2 -i) EED BRE-A0d

UNITED STATES OF AMERICA
DEPARTMENT OF TRANSPORTATION - FEDERAL AVIATION ADMINISTRATION
SPECIAL AIRWORTHINESS CERTIFICATE

CATEGORY/DESIGNATION EXPERIMENTAL

PURPOSE OPERATING AMATEUR-BULILT AIRCRAFT

MANU- NAME N/A
FACTURER | ADDRESS N/A

FROM N/A
FLIGHT To N /JA

O|lO| o] >

N— 48SB SERIALNO. 9411
BUILDER MARK W. JACOBS MODEL PITTS SIS

DATE OF ISSUANCE__ 04 -01-95 EXPIRY_UNLIMITED
OPERATING LIMITATIONS DATED 04 -01-95 ARE A PART OF THIS CERTIFICATE
SIGNATURE OF FAA REPRESENTATIVE DESIGNATION OR OFFICE NO.

Dmd A, 7%4& OKC-MIDO-41

on o moun o! his certiheate shable by a $1.000 -
nmmmoma both. THIS CERTIF TEWSYBEDISMYED!NTHEAI CRAFTIN
APPLICA&E FEDEN«L AVIATION REGULATIONS.

SEF REVERSE SIDE
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Changes to Aircraft

> Repairs must be signed off by FAA approved
mechanic with appropriate credentials (power
plant, airframe, etc.)

> Minor changes can be approved by FAA
inspectors or designees (install radio, repair to
upholstery)

> Major changes require FAA engineer or
desighee approval (changing type of engine,
increasing aircraft maximum weight)

> Supplemental Type Certificates required for
major design changes

> Production Approval required for parts
manufactured for sale with STC

LURA
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Supplemental Type Certificate

LURA

4 N
Issued by the FAA approving a product
(aircraft, engine, or propeller) modification
k J
~ ™
Defines the product design change, states
how the modification affects the existing type
design, and lists serial number effectivity
\ v
4 N

Identifies the certification basis listing specific
regulatory compliance for the design change

Possession of the STC document does not
constitute rights to the design data or
installation of the modification

AN

Arw 2% 0w o Wy o
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Fiwsh St ot Mty
Teportman of Trmquecttion ¥Foded Avatun Adimstration

Supplemental Type Certificate
Aarndor STO2127SE
Cugan Kinetics, LLC

0900 State Hwy 3 SW., Suite 204
Braenarton, WA 86367

w25 /e Federal Aviation

A
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What is a TSO?

> TSO stands for Technical Standard Order, which is defined in 14 CFR
Part 21, section 21.601(b)(1) as:

« “....aminimum performance standard for specified articles (for the
purpose of this subpart, articles means materials, parts, processes, or
appliances) used on civil aircraft.”

> A TSO authorization is an FAA design and production approval
issued to the manufacturer of an article which has been found to
meet a specific TSO

> Supply chain control is required for TSO’s as well as part of the
production approval process

% U R i

) TS0-C213
Department of Transportation
Federal Aviation Administration .
Effective

Aircraft Certification Service A
v Washington, D.C. Date: 3/9/18

Technical Standard Order

Subject: Unmanned Aireraft Systems Control and Non-Payload
Communications Terrestrial Link System Radios

1. PURPOSE. This technical standard order (TSO) is for manufacturers applying for a TSO
authorization (TSOA) or letter of design approval (LODA). In it, we (the Federal Aviation
Adnunistration, (FAA)) tell you what minimum performance standards your Unmanned Aircraft
Systems (UAS) terrestrial non-networked Control and Non-Payload Communications (CNPC)
Link System radios operating in C Band. 5040-5050 megahertz (MHz). must meet for approval
and identification with the applicable TSO marking.

The CNPC Lk System, shown i figure 1. 1s comprnsed of a CNPC Awrborne Radio System
(ARS) and Ground Radio System (GR.S) comprising radios and their corresponding antennas.
This TSO 1s specifically for the airborne and ground radio components of the ARS and GRS.

Figure 1. CNPC Link System Components

CNPC LINK SYSTEM

CNPC GROUND CNPC AIRBORNE

RADIO SYSTEM RADIO SYSTEM
INFORMATION INFORMAATION

GROUND poPAGATI AIRBORNE

RADIO Rapi0 | @ RADIO RADIO

COMMAND COMMAND
anDsTATUS
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Certification of Air Carriers: Part 121, 125, 135, 129

LURA

Part 121

Any domestic, flag or
supplemental operation
(Scheduled Airlines)

* Domestic Operation - 10 or more
pax seats, or a payload capacity
greater than 7,500 pounds.

¢ Flag Operation - 10 or more pax
seats, or a payload capacity
greater than 7,500 pounds.

* “Supplemental Operation - more
than 30 pax seats with a payload
capacity of more than 7,500
pounds.

Part 125

Airplanes Having a Seating
Capacity of 20 or More
Passengers or a Maximum
Payload Capacity of 6,000
Pounds or More

* Boeing BBJs

Part 135

Commuter, on demand and

air-taxi operations

* Applicable to short distance
commercial aircraft operations or
“commuters” and nonscheduled
carriers that operate “on
demand.”

¢ Includes Non-Scheduled Cargo

Part 129

Foreign Air Carriers
Operating in the US
* British Airways

* Emirates Air

*EL AL Airlines

e Lufthansa

14



General Rules For Maintaining Aircraft

> Part 43 covers the basic rules for maintenance of United
States registered aircraft, and component parts

> The owner or operator of an aircraft is primarily
responsible for maintaining that aircraft in an airworthy
condition; maintenance records must be maintained for
one (1) year

> No person may operate any aircraft that has undergone
maintenance, preventive maintenance, rebuilding, or
alteration unless;

1) approved for return to service by authorized mechanic, and
2) the maintenance record entry

> Part 91 covers the basic rules for flight operations, which
also establishes the requirements for maintenance
programs and records keeping

LURA 15



