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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

Embraer EMB-120 - Photo By JetPix

By%20JetPix%20-%20Gallery%20page%20http:/www.airliners.net/photo/ASA---Atlantic/Embraer-EMB-120-Brasilia/0215590/LPhoto%20http:/cdn-www.airliners.net/aviation-photos/photos/0/9/5/0215590.jpg,%20GFDL%201.2,%20https:/commons.wikimedia.org/w/index.php?curid=28592983
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Title 14 Aeronautics and Space Code of Federal Regulations

Title 14 Aeronautics and Space

Volume 1

Parts: 1-59, 

Chapter I

Subchapter A

Definitions and 
Abbreviations

Part: 1, 3

Subchapter B

Procedural Rules 

Parts: 11, 13, 14, 
15, 16, 17

Subchapter C

Aircraft

Parts: 21, 23, 25, 
27, 29, 31, 33, 34, 
35, 36, 39, 43, 45, 

47, 49

Volume 2

Parts: 60-139, 

Chapter I

Subchapter D

Airmen

Parts: 60, 63, 65, 67

Subchapter E

Airspace

Parts: 71, 73, 73

Subchapter F

Air Traffic and General 
Operating Rules

Parts: 91, 93, 95, 97, 
99, 101, 103, 105

Subchapter G 

Air Carriers

Parts: 119, 121, 125, 
129, 133, 135, 136, 

137, 139

Volume 3

Parts: 140-199, 

Chapter I

Subchapter H

Schools and Other Certified 
Agencies

Parts: 141, 142, 145, 147

Subchapter I

Airports

Parts: 150, 151, 152, 155, 
156, 157, 158, 161, 169

Subchapter J

Navigation Facilities

Parts: 170, 171

Subchapter K

Administrative Regulations

Parts: 183, 185, 187, 189, 
193

Subchapter L 

through M 

Reserved

Subchapter N 

Risk Insurance 

Part: 198

Volume 4

Chapter II

Parts: 200-399

Office of 
Secretary, D.O.T.

Chapter III

Parts: 200-399

Parts: 400-1199

Office of 
Commercial 

Space 
Transportation

Volume 5

Parts: 1200-
1299

Chapter V

NASA

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

FAA

Volumes 1-3 and 
Chapter I 

DOT

Volume 4 Chapter II

Commercial 
Space 

Transportation

Volume 4 Chapter III 

NASA

Volume 5 Chapter V
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Regulatory basics

❯ All aircraft require FAA Approval 

to fly

❯ Three basic requirements:

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.)
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jobyaviation.com

kittyhawk.aero/heaviside

wisk.aero

https://www.jobyaviation.com/
https://kittyhawk.aero/heaviside/
https://wisk.aero/
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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
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Type Certificate (TC)

Approves design

Spells out limitations

Involves approval of designs on paper
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Production Certificate (PC)

Allows holder to make duplicates 

of approved design

Certifies holder’s competence
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Supplier Control (see FAA AC 21-43A, Chapter 3)

❯ Part 21 requires aircraft manufacturers to establish and maintain a quality 

system

❯ Part 21 also requires that this quality system ensure supplier-produced 

components (for example, software, articles, and subassemblies), conform to 

the manufacturer’s requirements

❯ A manufacturer is responsible for ensuring that each product or article 

conforms to the FAA-approved design data and is in a condition for safe 

operation

❯ The manufacturer should ensure access to, and cooperation of, all involved 

facilities in the supply chain for the themselves and the FAA

❯ The manufacturer is responsible for supplier adherence to the requirements 

flowed-down through the supply chain

❯ A manufacturer does not delegate responsibility under its production approval 

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
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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)

❯ Changes to the aircraft (except routine maintenance) invalidate 

airworthiness certificate

• Paperwork required to “return to service”
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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 

designee 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
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Supplemental Type Certificate

Issued by the FAA approving a product 

(aircraft, engine, or propeller) modification

Defines the product design change, states 

how the modification affects the existing type 

design, and lists serial number effectivity

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
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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: 

• “….a minimum 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
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Certification of Air Carriers: Part 121, 125, 135, 129

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

•Lufthansa 
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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


