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Publication identity and application

Control Publication value

Title Risk, Hazard, Criticality and Residual Decision

Document code AF-FR-9100-014

Edition / language FIRST EDITION / English master text

Companion edition identity 30 September 2026

Controlling source AF 9100:2026 — FIRST EDITION — 29 September 2026

Responsible owner function Responsible record owner

Primary source anchors 6.1,8.1.1,8.1.3,11.5, B, E

Delivery status Prepared implementation companion. Actual approval, adoption, effectivity and

operational decisions are recorded separately.

Use and document-control boundary

This companion implements the supplied AF 9100 requirement basis without changing the original standard.
Its process allocation, examples, checklists and record design are authored implementation material. Actual
mission or product limits, specialist procedures, permissions and genuine observations must be completed
before consequential use. Applicable source minima and independent decision conditions cannot be reduced
by this companion.

The printed edition date identifies the companion series; it is not evidence that later preparation, review or operational
decisions occurred on that date. New support codes in this set are proposed allocations for controlled registration. Established
AF-1G-9100-001, AF-FAQ-9100-001 and AF-TR-9100-001 identities are retained; earlier files, the corporate master list and ASTRA
codes are not overwritten.

Equivalent combined or digital records are permitted when all required fields, relationships, authority and history remain intact.
A completed PDF field or typed name is not evidence of an authenticated approval. Blank records in this delivery contain no
invented applicant, signature, event or result.

Interactive fields are blank by default. Save a working copy, use continuation records where necessary and preserve raw
supporting evidence outside the PDF through controlled references. Separate issued PDFs are the authoritative interactive
copies; the combined reading edition is flattened.
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Contents and reading route
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Contents and reading route 3
1 Purpose, source identity and completion rules 4
2 Common identity and record control 4
3 Form-specific evidence and decisions 6
4 Detailed continuation record 8
5 Completeness and receiving review 9
Appendix A — Source requirements and complete field payload 10
Source tables — complete field and decision payloads 13

Select actual scope —» complete application criteria = use the applicable procedure and technical book - capture authentic
evidence - evaluate every applicable condition —» obtain the required independent decision. Document availability does not
establish implementation or conformity.
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1 Purpose, source identity and completion rules

This additional implementation form organizes the detailed record needs of the identified AF 9100 provisions.
It supplements the twelve source form modules without renumbering them or creating a new assessment
route.

Complete the applicable fields with authentic information. Record unknown, unavailable and
not-yet-demonstrated conditions explicitly. An exclusion needs an approved applicability rationale. Use linked
continuation records for multiple items, sources, tests, people or decisions. Keep source attachments under
controlled custody; do not rely on this PDF alone where raw evidence is required.

2 Common identity and record control

Record ID and continuation link
Template/code and controlled version
Case/applicant/asset identity

Route, scope and application profile
Object configuration and relevant period
Actual creation/event time and time zone
Author and role

Reviewer and approval responsibility
Current state and original history
Original evidence and source location

Access classification and permitted recipients

Aerospace Federation FIRST EDITION | 30 September 2026 4
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Retention basis, duration and preservation hold

Correction: original value, reason, author and approval

Authenticated approval/workflow reference (typed name is not a signature)

Aerospace Federation FIRST EDITION | 30 September 2026

AF-FR-9100-014
AF 9100:2026 | IMPLEMENTATION SERIES



NEROSPNCEC AF-FR-9100-014
FEDERATIO AF 9100:2026 | IMPLEMENTATION SERIES

zM

3 Form-specific evidence and decisions

Scenario and lifecycle phase
Configuration and exposed population

Initiating events and common causes

Consequence and CO-C3 rationale

Likelihood basis and uncertainty

Analysis method

Essential controls and owners
Verification links

Occurrence and escape mechanisms

Remaining uncertainty and counter-evidence

Independent challenge

Residual decision and authority

Restrictions
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Change and reopening triggers
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4 Detailed continuation record

Use this section for each additional independently testable condition or actual event. A form-level summary
cannot remove a required field, earlier failed result or unresolved item.

Parent form and continuation/item ID

Exact object / configuration / performer / event time

Source requirement / approved profile / condition

Numeric criterion with units or observable attribute

Method / validity / uncertainty / essential step

Original evidence and actual result

Conclusion and limitations / rejected or contrary evidence

Required protection / action / responsible owner / actual due event

Reviewer / approval reference / receiving acknowledgement

Aerospace Federation FIRST EDITION | 30 September 2026 8
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5 Completeness and receiving review

Check Required review

Identity and scope Every record belongs to the actual object, evaluated configuration and relevant period.
Evidence and validity Required original data, method, actual results and limitations are traceable.
Decision separation Technical disposition, independent attestation, employer task authority and public

permission are not merged.

History and time Earlier failed states and original notification clocks are preserved; no manufactured
observations.

Approval and custody Actual competent authority and receiving responsibility are established; typed names are
not authenticated signatures.

Actual reviewer / conclusion / unresolved items

Authenticated approval instrument or workflow reference

Receiving custodian / access / retention / accepted residual duties

Aerospace Federation FIRST EDITION | 30 September 2026 9
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Appendix A — Source requirements and complete
field payload

Source: AF 9100:2026, Aerospace Quality Management System, FIRST EDITION, 29 September 2026; supplied 131-page PDF.
Source page references below locate the original publication. These excerpts are read with the complete applicable standard;
local implementation sequences do not replace it.

6.1 Risk planning and acceptance

SOURCE p. 16 | Normative when applicable

6.1(a) The organization shall identify adverse uncertainties that can affect conformity, safety, mission outcomes,
integrity of evidence or continuity of supply. The method shall address organizational and operational risks,
interfaces, common-cause effects and credible combinations of failures. Risk ownership and acceptance authority
shall be explicit.

6.1(b) Risk evaluations shall identify consequence, likelihood basis, exposure, existing controls and uncertainty.
Ordinal categories shall not be treated as precise probabilities. A high-severity hazard shall not be accepted solely
because an unsubstantiated likelihood estimate or a multiplied score is low.

6.1(c) Controls shall be selected, implemented and verified; residual risk shall then be assessed against approved
criteria. Decisions shall specify assumptions, limitations, monitoring and review triggers. Unresolved binding
requirements and unacceptable residual risks shall prevent the relevant release or lifecycle transition.

Required evidence: Risk register; hazard analyses; acceptance criteria; control verification; residual-risk decisions and
triggers.

8.1.1 Operational risk management

SOURCE p. 20 | Normative when applicable

8.1.1(a) For each program, order or family of work, the organization shall identify operational risks to
requirements, delivery and lifecycle outcomes. The assessment shall cover new technology, difficult
characteristics, supplier capability, work transfers, maintenance constraints and changes in the intended
environment.

8.1.1(b) The organization shall establish risk criteria, ownership, mitigation actions and residual-risk approval
before the relevant gate. Risk records shall be updated when test evidence, nonconformities or field experience
change the likelihood or consequence basis. A closed mitigation action shall be distinguished from demonstrated
risk reduction.

Required evidence: Program risk register; mitigation verification; residual-risk acceptance; changes based on new evidence.

8.1.3 Product safety and mission-critical controls

SOURCE p. 20 | Normative when applicable

8.1.3(a) The organization shall identify product and service hazards throughout the lifecycle, including interfaces,
foreseeable misuse, maintenance, transport, abnormal modes and retirement. Safety responsibilities shall extend
to suppliers and field support within the organization’s scope.

8.1.3(b) Safety-critical items and functions shall have explicit controls, acceptance criteria, independent review
and traceability to hazard mitigations. Changes, concessions and nonconformities affecting these controls shall
receive safety impact assessment before disposition. A generic quality approval shall not substitute for the
required safety decision.

8.1.3(c) The organization shall provide relevant safety information to users, maintainers and downstream
organizations, monitor safety-related events and support timely corrective action. Safety concerns shall be
escalated even when the contractual acceptance criteria appear to have been met.

Required evidence: Hazard log; safety-control traceability; independent reviews; safety communications; in-service event
assessments.

11.5 Hazard analysis and assurance case

SOURCE p. 28 | Normative when applicable

Aerospace Federation FIRST EDITION | 30 September 2026 10
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11.5(a) The organization shall maintain a structured safety and mission-assurance argument proportionate to
criticality. Claims shall be bounded by configuration and operational domain and supported by traceable evidence.
The argument shall expose uncertainty, counter-evidence and unresolved limitations.

11.5(b) Hazard analysis shall be maintained as the design and operating context evolve. Failure-mode analysis,
fault trees, scenario analysis and other methods shall be selected for the problem rather than used as paperwork
substitutes. Shared resources, common software, environmental exposure and organizational dependencies shall
be assessed.

Required evidence: Assurance case; hazard log; analysis rationale; evidence index; limitations and independent challenge.

B.1 Classification method

SOURCE p. 52 | Normative when applicable

B.1(a) The organization shall classify functions, items, processes and evidence-producing tools by the highest
credible consequence of their failure within the defined context. It shall consider exposure, combinations, common
causes, detectability, recovery and uncertainty. Classification shall not be based only on financial value or a single
multiplied risk score.

B.1(b) The classification shall be reviewed by competent technical personnel and approved by the assigned
acceptance authority. Where the consequence is uncertain, the organization shall use a conservative provisional
category or obtain the missing evidence before lowering assurance. An external mandatory classification shall
remain applicable independently.

Required evidence: Classification record; hazard link; assumptions; reviewers; approval and change rationale.

B.2 No averaging across critical failures

SOURCE p. 52 | Normative when applicable

B.2(a) A favorable average score shall not compensate for a missing critical control, failed mandatory criterion or
unsupported residual-risk acceptance. The organization shall identify release-blocking conditions and apply them
before considering aggregate maturity or performance measures.

B.2(b) Quantitative safety or reliability objectives shall be derived from the applicable mission and authority basis.
This annex does not prescribe universal probability targets. Evidence requirements shall consider uncertainty and
the capability of the selected method to support the claimed objective.

B.2(c) The C0-C3 category controls technical assurance and surveillance intensity; it does not relax the
independent review and decision requirements for a third-party attestation in Annexes AA and AD.

B.3 Example classification decision

SOURCE p. 53 | Definition, explanation or informative example; no new universal limit

B.3(a) lllustrative case: a software-controlled ground-support cart can move an expensive payload while personnel
work nearby. The initial assessment identifies credible severe crush injury if unintended motion occurs. The
relevant motion-control function is provisionally C2, not CO merely because the cart is a support device. A qualified
assessment may determine a different category when actual exposure and safeguards are known.

B.3(b) The example decision requires independently reviewed motion limits, verified stop functions, configuration
control, operator validation and a residual-risk decision. It does not assign a universal automotive safety- integrity
level or establish a certified cart design.

E.1 Choosing an analysis method

SOURCE p. 57 | Definition, explanation or informative example; no new universal limit

E.1(a) A useful assessment begins with the decision and the system boundary. Process FMEA is appropriate for
examining operation-level failure and escape mechanisms; design FMEA helps examine component or function
failures; fault trees examine combinations contributing to an event; scenario analysis addresses interactions and
unusual operating states. None is automatically sufficient for every system.

E.1(b) The analysis should record credible failure modes, initiating conditions, local and system effects, exposed
populations, detection, mitigation, evidence and ownership. The analyst should actively seek shared dependencies
and conditions that can defeat multiple safeguards. Negative evidence, uncertainty and model limitations should
remain visible.

Aerospace Federation FIRST EDITION | 30 September 2026 11
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E.2 Severity-first FMEA interpretation

SOURCE p. 57 | Definition, explanation or informative example; no new universal limit

E.2(a) A priority index may help organize work, but multiplying ordinal severity, occurrence and detection scores
does not create a physical risk quantity. Two rows with the same product can represent very different
consequences. A serious hazard with uncertain occurrence should remain visible even when its numerical ranking
is lower than a frequent cosmetic defect.

E.2(b) For example, an illustrative severity score of 10 with occurrence 1 and detection 2 produces 20, while a
cosmetic issue with scores 2, 8 and 8 produces 128. The larger product does not make the cosmetic issue more
safety-critical. A sensible response uses severity gates, evidence quality and explicit critical-control decisions in
addition to prioritization.

E.3 Probability calculations and dependence

SOURCE p. 58 | Definition, explanation or informative example; no new universal limit

E.3(a) Consider two synthetic failure events with probabilities P(A)=0.002 and P(B)=0.003 over the same defined
exposure. Under independence, the probability of either event is 1—-(1-0.002)(1-0.003)=0.004994. The
probability of both is 0.002x0.003=0.000006. These calculations are conditional on the stated model, not
measured performance.

E.3(b) Without independence, P(A and B) cannot be obtained by multiplication. The general union relation is P(A or
B)=P(A)+P(B)—P(A and B). From the given marginals alone, the intersection lies between 0 and 0.002; the union
lies between 0.003 and 0.005. Shared power, common software or environmental exposure can invalidate the
independent model.

Source calculation note: (E-1) P(A u B) = P(A) + P(B) — P(A n B) All probabilities must refer to the same population and
exposure. The equation is an identity; the independent-product approximation is an additional assumption, not part of the
identity.

E.4 Common-cause sensitivity example

SOURCE p. 58 | Definition, explanation or informative example; no new universal limit

E.4(a) Assume, purely for illustration, a common-cause event has probability g=0.001 and causes both channels to
fail. Conditional on no common cause, the channel failure probabilities are 0.002 and 0.003 and are independent.
The combined loss probability is g+(1—qg)x0.002x0.003=0.001005994, much larger than 0.000006.

E.4(b) This is a sensitivity demonstration, not a validated common-cause model. It shows why a redundancy claim
needs evidence about independence, common environments, implementation diversity and shared resources. A
reviewer should challenge an analysis whose impressive result comes mainly from assuming every dependency
away.

E.5 Risk acceptance record and review

SOURCE p. 58 | Definition, explanation or informative example; no new universal limit

E.5(a) A defensible record states the scenario, configuration, applicable obligations, controls, evidence,
uncertainty, residual risk, decision authority, operating restrictions and review trigger. Acceptance should be
withdrawn or reconsidered when an assumption is violated or material counter-evidence appears.

E.5(b) The record should distinguish a technical decision from an administrative acknowledgement. “Customer
informed” is not the same as “customer authorized the specific departure”, and neither can waive an applicable
authority requirement. Acceptance should not be retroactively inferred from use of the product.

Aerospace Federation FIRST EDITION | 30 September 2026 12
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Source tables — complete field and decision
payloads

Table B-1 — AF consequence categories

Source p. 52 | Required structure when applicable

Category Consequence basis Minimum assurance
response
CO — Ordinary No credible safety effect or significant mission/service Controlled requirements,
consequence within the stated use. competent execution,

acceptance evidence and
proportionate internal review.

C1 — Significant Recoverable degradation, material rework or service Documented risk and interface
interruption with no credible severe injury or comparable review; verification plan;
high-consequence effect. reviewer not the sole originator

where practicable; defined
recovery.

C2 — Critical Credible serious injury, major mission loss, major Formal hazard analysis;
environmental harm or prolonged loss of an essential independent technical review;
service. controlled critical

characteristics; demonstrated
mitigations; authorized
residual- risk decision.

C3 — Catastrophic Credible fatalities, catastrophic system loss with safety Organizationally independent
consequences, or comparable catastrophic harm in the assurance challenge; explicit
applicable domain. safety case; rigorous evidence

and configuration control;
highest designated technical
and accountable approvals.

Table B-2 — Tailoring dimensions

Source p. 52 | Required structure when applicable

Dimension CO / C1 baseline C2 / C3 additional

expectation

Requirements Defined acceptance criteria and controlled changes. Bidirectional traceability of
safety/mission controls;
independent review of derived
requirements.

Design and evidence Review appropriate to complexity. Independent verification of
critical assumptions and
evidence; unresolved
counter-evidence escalated.

Suppliers Scope-based approval and monitoring. Critical sub-tier visibility;
process qualification;
authenticity strategy; change
and escape notification.

Measurement Suitable method and equipment. Uncertainty and decision risk
explicitly justified for critical
acceptance characteristics.

Software and Al Controlled versions and functional verification. Assurance independence,
failure-domain analysis, robust
anomaly control and bounded
adaptation.

Aerospace Federation FIRST EDITION | 30 September 2026 13
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C2 / C3 additional

expectation

Release

Field support

Change

Authorized person confirms completed plan.

Feedback and corrective action.

Impact-based review.

Table E-1 — Minimum useful hazard-log content

Source p. 57 | lllustrative or explanatory source table

Record element Purpose and example

H-GSC-02; ground-support cart GSC-004; configuration baseline CB-03.

Identity and configuration

Scenario and phase

Initiating conditions

Consequences and exposure

Existing controls

Likelihood basis

Verification and evidence

Residual decision

Change triggers

Critical-control completeness,
safety review and independent
challenge of remaining
limitations.

Population traceability, urgent
notification, monitored safety
assumptions and lifecycle
support.

Reopen affected safety
arguments and qualification;
approval at an equivalent
authority level.

Unintended movement during payload handling while personnel are in the access

zone.

Incorrect command, stale state information, control failure or maintenance

misconfiguration.

Potential personnel injury and payload damage; exposure depends on task and
exclusion-zone effectiveness.

Physical access control, motion authorization, stop function, operator procedure;
each linked to a requirement.

Relevant field data or analysis with conditions and uncertainty; “unlikely” without
evidence is not a quantitative estimate.

Test case, representative load, software version, independent review and anomaly

disposition.

Named authority; accepted operating boundary; unresolved limitations; monitoring

and review date.

Software, payload, speed, terrain, access zone, operator procedure or failure

evidence changes.

Table E-2 — Filled illustrative FMEA extract

Source p. 57 | lllustrative or explanatory source table

Failure / effect

Occurrence control

Escape control and
evidence

Decision

Incorrect controller version
/ motion behavior differs
from validated baseline.

Measurement bias /
nonconforming dimension
accepted.

Aerospace Federation

Signed release manifest
and controlled installation;
prevent unauthorized
update.

Calibration, temperature
control and validated
method.

Read-back version/hash
and functional verification
at deployment.

Uncertainty-aware decision
rule; independent check of
affected interval.

FIRST EDITION | 30 September 2026

Hold release until identity is
reconciled; review actual
installed population.

Assess prior accepted
output; recalibration alone
does not close the event.
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Failure / effect Occurrence control Escape control and Decision
evidence
Supplier material Approved source and Identity and certificate Obtain design-authority
substitution / hidden change notification; validation plus risk-based disposition; no automatic
strength or environmental controlled specification. confirmatory testing. equivalence.
mismatch.
Scratched non-functional Handling improvements Visual criterion and Correct according to actual
label / reduced readability. and suitable label material. readability check. function; escalate if
identification or warnings
are impaired.
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