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Abstract

Most of the aerospace industries establish the SAE AS9100 Quality Management System, and acquire
commercial certification by the 3rd party. Nevertheless, they repeatably have to cope with similar quality
system evaluation by the airworthiness authority for the production certificate, parts manufacturer approval,
and technical standard order authorization in accordance with the applicable regulations. The current quality
system evaluation criteria of the airworthiness authority could be recommended for reforms in order to reduce
duplication and correspond to the industrial development and environmental changes. In this paper, we
propose measures to reform the authority’s evaluation criteria through comparative analysis among the TAQG
SAE AS9100, the FAA quality system codes, and the MOLIT ACSEP requirements.
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Table 1 AS9101 Quality System Audit Checksheet [3]

No. AS9100 Clauses Y ‘ N ‘nfgn“;
4. Context of the Organization

4.1 | Understanding the Organization and its Context og

4.2 |Understanding the Needs and Expectations of ~ o

4.3 | Determining the Scope of the Quality Management ~ |[] |[]
44 | Quality Management System and its Processes
441 | The organization shall establish, implement, maintain~ |[J |[J

442 | To the extent necessary, the organization shall: ~ o

5. Leadership
5.1 |Leadership and Commitment

5.1.1 | General OO
5.1.2 | Customer Focus O|Q
5.2 | Policy

5.2.1 | Establishing the Quality Policy

5.2.2 | Communicating the Quality Policy

5.2.3 | Establishing and Communicating the Safety Policy
5.3 | Organizational Roles, Responsibilities, and Authorities
5.3.1 | Accountable Manager

5.3.2 | Quality Manager

5.3.3 | Other Appointed Manager(s)

6. Planning

6.1 |Actions to Address Risks and Opportunities

6.1.1 [When planning for the quality management system ~
6.1.2 | The organization shall plan: ~ OO
6.2 | Quality Objectives and Planning to Achieve Them
6.2.1 | The organization shall establish quality objectives at~ |1 |[]
6.2.2 |When planning how to achieve its quality objectives~ |[] |[J
6.3 |Planning of Changes (skipped below in this paper) |[]|L]
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4. ZZA %3 context of the organization) : 5%

5. #ltld (leadership) : 9&+

6. A& (planning) : 53
7. A (support) : 143-%
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10. 7B (improvement) : 43
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Q1: Does PAH produce annually
more than 100 aircraft, 500
engines, or 1,500 propellers?
Q2: Does the PAH have 2 or more
models in production?

Q3: Does PAH have 20 or more
external suppliers of critical
parts/major assemblies?

Cat 1: a system or part must
be one whose failure could
prevent continued safe flight

Cat 2: a system or part must
be one whose failure would
not prevent continued safe fight.

No

Risk Level
Determination

START

Does PAH
manufacture a
Product?

Yes

Does the PAH
manufacture an Article
thatis Critical or o

CPL?

No Yes

Does the PAH
meet three Level 1
Criteria?

A4 A4

Level 1 PAH Level 2 PAH Level 3 PAH

Fig. 2 Risk Level Determination Process [5]

Table 2 Audit Frequency i.a.w. Risk Level [5]

Level 1 Level 2 Level 3

High | Medium| Low | High |Medium| Low |Medium| Low
18+Audits | 12+Audits | 6+ Audits | 4+ Audits | 3+ Audits | 1+ Audits | 1+ Audits | 1+ Audits
within 12 | within 12| within 12 | within 12 | within 24 | within 36 | within 48 | within 60
months | months | months | months | months [ months | months | months
1QSA |1 QSA |1 QSA |1 QSA |1 QSA |1 QSA
NTE 24 [NTE 24 |NTE 36 |NTE 24 |NTE 36 |NTE 48
months | months | months | months | months | months
7R = (RBRT) H71HE B8] 24" 4
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A28 ZARE g3 Zo] 1671 ®oF 16171 &5l
tjste] G- E ok

(a) AAAE# 2] (design data control) : 1135
(b) &=+ ¥2](document control) : 33

(c) ¥4 A= (supplier control) : 225

(d) #AZ¥74#2](manufacturing process) @ 2135
(e) AAF 2 A& (inspection and testing) : 153%
() #AYZ7/A 8744 (insp/meas/test equip): 73

(g) A+ 2 A& El(insp and test status): 33
(h) &&x% 77 (nonconforming control): 108}
(1) A=A B o E-s(corrective actions) : 6?'2}%
() F3¥ % A% (handling and storage) @ 434
(k) #4715 &2 (quality records control) : 335

1) HHFZAHinternal audit) : 485

B

(m) 2R 314 2}(in-service feedback) : 3&%
(n) FAEFA A (quality escapes) : 535

(0) ®Z 4 W8 (authorized release doc.):

(p) 718} EA A2 others) : 4231

28%

Table 3 FAA Quality Noncompliance Codes [5]

Description of Noncompliance PC PMA | TSOA

001. The audited facility did not have written procedures
for controlling design data and subsequent changes
to ensure that only current, correct, and approved
data are used.

§21.137(a)| §21.307 | §21.607

002. The audited facility did not follow procedures for
controlling design data or subsequent changes to
ensure that only current, correct, and approved
data are used.

§21.146(0)| §21.316(0) | §21.616

003. The approval holder did not approve minor design

changes under a method acceptable to the FAA. §21%

§20319 | §21619

004. The approval holder did not submit major design
changes, including process specification changes, to
the FAA for approval.

§21.97

o |99

§21.619

00.5 The approval holder did not submit appropriate
design changes for approval to correct unsafe
conditions under an AD.

§21990)(1)| §21.307 | §21.607

006. The approval holder did not make available to a
user descriptive data and information on
FAA-approved design changes resulting from ADs.

§21.99(a)(2) | §21.99(a)(2) | §21.99(a)(2)

007. The approval holder did not keep an ICA current
with design changes or make it available to
appropriate persons.

008. The approval holder did not provide the FAA all
required information to support inclusion of a
commercial parts list in an ICA.

§2150 | §150 [§2150

§2150 | §21.50

009. The audited facility did not follow approved
procedures to coordinate and obtain approval from
authorized personnel. (skipped below in this paper)

§21.146(0) | §21.316()| §21.616(b)

FAAS) 4N 28 24 371E 1617 35 o)
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Table 4 Safety Dominant Requirements in FAA Codes

Unique Airworthiness Items required by FAA Quality Codes only

004. The approval holder did not submit major design changes, including
process specification changes, to the FAA for approval.

005. The approval holder did not submit appropriate design changes for
approval to correct unsafe conditions under an Airworthiness Directive.

007. Approval holder did not keep Instruction for Continued Airworthiness
current with design change or make it available to appropriate person.

023. A supplier did not follow PAH procedures to report a quality escape
to the PAH.

031. A supplier with direct shipment authority was not controlled to ensure
that only conforming parts were released.

036. The audited facility did not follow approved procedures for preparing
an interface quality document for consortium manufacturing activities.

057. The audited facility did not follow approved procedure to retest product
or article that had been adjusted or reworked after test acceptance.

060. The audited facility used an inspection method which did not ensure a
product or article conforms to FAA-approved design data.

090. A disposition for a nonconforming product or article resulted in a
major design change that was not approved by the FAA.

110. The audited facility does not have a procedure for receiving and
processing feedback on in-service failures, malfunctions, and defects.

118. The PAH has issued authorized release documents that were not in
accordance with approved written procedures.

128. The PAH did not immediately nofify the FAA in writing of a change
to the manufacturing facility that affects the inspection, conformity, or
airworthiness of its product or article.

145. A completed product or article did not have proper identification
markings.

156. An unauthorized person issued an airworthiness approval (FAA Form
8130-4 or 8130-3).

162. The PAH was manufacturing and installing an interface component that
was not identified on the production limitation record (PLR).
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(1) #3427 (organization) : 1735

(2) A #2](design control) : 1085

(3) ~xEdo] FAHZF(SQA) 1 1535

(4) A 234 (manufacturing process) : 3734

(5) A=#2] (manufacturing control) : 343 &

(6) &< &el(supplier control) : 1985
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Table 5 MOLIT ACSEP Survey Sheet[6]

A3} (Result) ‘ HZ
Yes|No | NA |(Remark)
101 HIZEHN, PSSHANEEM, E= JISEEE 450 |0 (0|0
KOt 2o RIASZN HEGHH MADH UA=IH?
Is the production approval/authorization displayed prominently
in the main office of the evaluated facility in which the product
is manufactured?
102. ol HIASHES MASOIN(RIZEY/2BSHARNEYISE (O (0|0
S01)0] MAHSHEAH HY LA 28D USIK?
Is the evaluated facility operating within the production
limitations of the production approval?

71 & (Requirements)

103.% JI52 290l HESY ¥ g XN ¥l 28 #9

7Y 9= FBEY FH ¥ BURO 24 Y

U= HEHE

O
]
O

Is there an overall policy/procedural document that describes the

facility and each organization responsible for various functions:

including a description of responsibilities and their levels of authority?
104. 2ol MASES F 28 M2 HELD A4S FIF |0 (0|0

oz HESY, Fad LFN Wt 015 HEot, MU

ot B3M Y BX 2NE EHl 0188 & A=k

Is the policy document reviewed periodically by the evaluated facility

for adequacy and currency, and updated as warranted and are the
policy and procedures documents available to responsible personnel?

1 Qo0 018 A8al U=Ir?

Does the evaluated facility have and use a Quality Manual to
describe the management of quality-related subjects, including a
description of responsibilities and their levels of authority defined?
(Skipped below in this paper)
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Table 6 Safety Dominant Requirements in MOLIT ACSEP

Unique Airworthiness Items required by MOLIT ACSEP only

101.Is the production approval displayed prominently in the main office
of the evaluated facility in which the product is manufactured?

106. Is quality system data, and changes thereto, submitted to the MOLIT?

109. Are relocations of the manufacturing facility at which products are
manufactured reported to the MOLIT in writing?

110. Are failures, malfunctions, and defects reported to the MOLIT?

111. Are service bulletins and maintenance manuals approved by authorized
personnel and coordinated with a MOLIT engineer/inspector?

205. Are changes to technical data referenced on MOLIT-approved
design data appropriately documented and approved?

209. Are the instructions for continued airworthiness kept current with
design changes, and made available to appropriate persons?

210. Is descriptive data on MOLIT-approved design changes resulting
from incorporation of Airworthiness Directive's?

301. Is there a Software Configuration Management Plan (SCMP) or
procedure to control airborne software configuration?

402. Are all special processes in use identified and defined by MOLIT
—approved design data and detailed in process specifications?

429. Have Statements of Conformity and Compliance for products or
parts been submitted to the MOLIT for airworthiness determination?

430. If an export airworthiness approval has been issued, have necessary
documents been forwarded to aviation authority of importing country?

434. Have aircraft been properly identified with nationality and registration
marks prior to airworthiness certification?

435. Have applicable airworthiness certificates or special flight permits
been obtained for the purposes for which the aircraft is flown?

517. Have flight test procedures and subsequent changes been
submitted to and approved by the MOLIT?

518.1n the case of aircraft, is the evaluated facility using flight test
pilots that have been fully qualified?

608. Does the PAH notify the MOLIT of suppliers authorized to direct ship?
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Table 7 Gap Analysis between MOLIT ACSEP
and KM&I Quality System

SCSEP Requirements Arglaypsis Actions

101. s the production approval/authorization displayed Establish
prominently in the main office of the evaluated faciity | ADD |new
in which the product is manufactured? procedure

102. Is the evaluated facility operating within the production
limitations of the production approval? NIA | PC only

103.Is there an overall policy/procedural document that
describes the facility and each organization responsible See

) ) R - YES | current
for various functions; including a description of manual
responsibilities and their levels of authority?
(skipped intermediate)

201. Are there procedures for the control of technical See
data/documents and do they include storage, YES |current
maintenance and protection? manual

202. Are the issuance, retrieval, distribution, and currency of YES gl?r?ent
design and technical data documents controlled? manual

203. Do the manufacturing, quality, and service/support Revise
organizations participate in the review of design and REV | current/new
technical data changes? procedure
(skipped intermediate)

401. Are work instructions and revisions to work  instructions YES g&r?ent
reviewed, approved, controlled, and documented? manual

402. Are all special processes in use identified and defined Establish
by MOLIT-approved design data and detailed in ADD |new
process specifications? procedure

403. Are new or changed processes substantiated and Revise
approved by appropriate personnel? REV | currentinew
(skipped below in this paper) procedure
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