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Revision History

Revision Date Description
-- 8 March 2006 Initial Release
A 10 May 2012 CCC Guide Update Effort to provide greater clarity

for CCCP and CPOA including addition of
Appendices C, D, E, F and G.

Updates for corrections, clarity, and typos:

e Parac(3), 1, 2" para: Clarify that inspection
system shall not accept defects.

e Parac(3), 1, 39 para: Clarify that VL-VII
inspections are not included in inspection
reliability/escape risk calculations.

e Example 4: Delete “minimum?” in title and
correct 0.356 to 0.390 in final answer.

e App A3: Correct DID to “DI-SAFT-80970A”
e App C, para 2.c(1)(a): Clarify wording to

emphasize that CPOA thresholds used to
evaluate escape risk

e App C, para 2.c(2)(a): Clarify wording by
changing sentence order.

A, Amd 1 | 07 October 2015

Changes from previous issue. The margins of this document are marked with vertical
lines to indicate where changes from the previous issue were made. This was done as
a convenience only and the Government assumes no liability whatsoever for any
inaccuracies in these notations. Bidders and contractors are cautioned to evaluate the
requirements of this document based on the entire content irrespective of the marginal
notations and relationship to the last previous issue.

i
UNCLASSIFIED



UNCLASSIFIED
CCCP & CPOA Review Guide, Revision A, Amendment 1

Table of Contents

(oo 18 o 1] o ISP 1
Paragraph @ - COCP ...ttt snnnnnnnnnne 2
Paragraph b - Production Process RODUSINESS ............cccovviiiiiiiiiiiiiiiiiiiiiiiiiiieeieeeeeeeeee 6
Paragraph c - Inspection System RObUSINESS ............ccovviiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeee 8
Paragraph c(1) - Calculated Non-Conformance Escape RisK ...........ccccccvvunnenn. 10
Paragraph c(2) - Allowance for Phased-In Approach ..........ccccccceeeiiiiiiiiiiiiinnnnnn. 12
Paragraph c(3) - Inspection System Error Rate............ccccccvviiiiiiiiiiiiiiiiiiiiennnn. 14
Paragraph d - Previous PractiCes............ouuuiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 18
Paragraph € - CICL .. ..o e e e e e e e e e e e e e e eeeaaes 19
Paragraph f - Critical Non-ConformancCes ..............coiiiiiiiiiiiiiicce e 21
Paragraph f(1) - Identification, Segregation and Disposition ...............cccccevvuune. 22
Paragraph f(2) - Operation Stoppage .......coovvviiiiiiiiiiiiiiiiiieeeeeeeeeee 23
Paragraph f(3) - Notification ..., 24
Paragraph f(4) - Suspect Material..............ccccooiiiiiiii 25
Paragraph f(5) - Root Cause and Corrective Action ............cccceeeeeiieiiiiiieeiiinn. 26
Paragraph f(6) - Operation Restart and Disposition of Suspect Material............ 27
Paragraph f(7) - Right of Refusal.............cccooooiiiiiiii e, 28
Paragraph g - CPOA ... et e et e e e aaaeeaaaaa 29
Paragraph h - Production Continuity ............coooiiiiiiiii e 34
Paragraph i - Responsibility for ESCapes...........oouvviiiiiiiiiiccee e 35
Appendix A: Contract Data Requirements ListS ..........cccoooiiiiiiiiiii e, 36
Appendix A1: Example CDRL for Submission of CCCP............ccccooeeiiiiiiiinnnnnnn. 37
Appendix A2: Example CDRL for Submission of CPOA..........ccccoiviiiiiiiiiiiiinnnnn. 38

Appendix A3: Example CDRL for Submission of CICL; Notification of
Occurrence of a Critical Defect; Root Cause and Corrective
Action; Segregated Suspect Material Use; and Request to

Restart Operations ..........ooooviiiiiiiiie e 39
Appendix B: Process for Internal Government Review of Critical Documents.............. 40
Appendix C: Recommended Elements and Format of a CCCP .............ciiiiiiiiinnnes 41
Appendix D: Recommended Elements and Format of a CPOA ... 48
Appendix E: Example FMEA FOormat..........coooriiiiiii e 51
Appendix F: Example Scales for Severity, Occurrence Rate, and Detection for
Assessing Risk Priority Numberina FMEA ..., 52
Appendix G: Referenced DOCUMENTES ..........coooiimiiiiiiiiiiieecee e 53
i

UNCLASSIFIED



UNCLASSIFIED
CCCP & CPOA Review Guide, Revision A, Amendment 1

Critical Characteristics Clause
CCCP & CPOA Review Guide

Introduction

The critical characteristics clause Critical Characteristic Control Plan (CCCP) and
Critical Plan of Action (CPOA) review guide is meant to be an aid as follows:

e For contractors, suppliers, or any entities that produce assemblies, parts, or
components with critical characteristics, including Government Owned
Government Operated (GOGO) facilities, who are developing a CCCP and/or
CPOA.

e Forindividuals who are reviewing a CCCP or a CPOA which has been submitted.
e Forindividuals who are the disposition authority of a CCCP or CPOA.

The goal of this document is to assure a uniform review process for CCCPs and
CPOAs. The objective in developing the review guide is to provide a common
methodology that prescribes the development and review of Critical Characteristic
documents.

The document is set up in a fashion where each clause paragraph is duplicated and
then followed by what should/shall be addressed in a CCCP or CPOA for that particular
clause paragraph. These excerpts do not substitute for the actual clause included in a
solicitation, production order, or contract. Additionally, there are appendices to provide
further information and guidance.

Notes

e Any given CCCP or CPOA will have variety in it that will distinguish it from other
submissions,

e Every CCCP or CPOA submitted shall address every requirement contained in
the clause.

The latest revision of this guide is available at the following web site:
http://www.pica.army.mil/PicatinnyPublic/organizations/ardec/orgchart/quality.html
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Paragraph a- CCCP

a. The contractor’s processes shall be designed with the
objective of preventing the creation or occurrence of non-
conformance of a critical characteristic (see paragraphs d

and e). The contractor shall establish, document and maintain a
product specific, Critical Characteristics Control (CCC) Plan
that shall be submitted to and approved by the Procuring
Contracting Officer (PCO) IAW DD Form 1423 and DI-MGMT-80004.
The CCC Plan shall include or reference all procedures, work and
handling instructions and process controls relating to any
critical characteristics. Mistake Proofing techniques of the
material handling and inspection systems shall be a part of the
CCC Plan. Guidance for developing this plan and submitting
Critical Plans of Action (CPOA) (paragraph g) can be found at
http://www.pica.army.mil/PicatinnyPublic/organizations/ardec/
orgchart/quality.html

Review Points

Critical non-conforming material includes any material that does not meet critical
characteristic requirements per the contract, including material for which an approved
standard rework procedure exists.

The CCCP forms a part of the contractor’s quality system and addresses how a
contractor and their subcontractors will PREVENT the creation of a critical non-
conformance (defect), but in the event of its occurrence, assure its detection and control
(paragraph f). This entails those aspects of the manufacturing process that can
influence the creation of a critical non-conformance including, but not limited to, the
production process, work instructions/procedures, process controls, mistake
proofing/Poka-Yoke (see MIL-HDBK-1916, paragraph 6.1.1), inspection systems
(Acceptance Inspection Equipment (AIE), Automated Acceptance Inspection Equipment
(AAIE)), materials, material handling, personnel, training, and quality management
system (calibration, corrective/preventive action, control of non-conforming product,
supply chain management).

Requirements of the clause apply to wherever a critical non-conformance can be
created and/or detected, whether at the contractor’s facility, their subcontractor’s facility,
or any subsequent location. The CCCP may reference existing documents for systems
currently in place that may be related to non-conforming material controls. It is good
practice to include any referenced documents as a part of the CCCP submission to
enable effective review and expedite approval of the plan. This plan can be
supplemented with CPOAs for specific critical characteristics which a contractor may
elect to develop/submit (paragraph g).
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There shall be one comprehensive product specific CCCP submitted by the contractor
for the contract. The contractor may divide the CCCP into sections by the different
subcontractors, suppliers, or facilities. However, the CCCP must address overarching
requirements including how the prime contractor will manage and coordinate the CCC
requirements throughout the supply chain as well as continuously monitor and track
inputs used to establish the overall product specific escape risk. Factors such as
caliber, processes, materials, technical data package (TDP) requirements,
manufacturing location, and other contractual requirements may be used to define
“product specific”. If any questions exist on what “product specific’ means, a request for
clarification should be submitted to the PCO.

Key Elements of a CCCP
For details, please reference Appendix C.

The CCCP shall identify and describe all product realization processes which can affect
the creation, handling, movement, and/or detection of critical non-conformances
anywhere within the supply chain. This shall include:

1. Procedures of the process and work instructions: This section should describe the
manufacturing process, including (or referencing) all operating procedures of the
manufacturing system, under all conditions (e.g., normal operation, power failure,
recall, etc.). This can be addressed through a detailed production process map
incorporating failure modes identified by a Process Failure Mode and Effects
Analysis (P-FMEA) (for an sample format, please see Appendices E & F).
Procedures should specifically address what controls are in place to mitigate failure
modes such as a power failure, tool breakage, dropped/mishandled parts, etc. (See
process controls.)

2. Handling instructions: Material handling system for an item is defined as all
operations (e.g., manufacturing, inspection, material transport, storage, marking,
rework, repair, disposal, etc.) which affect the feature classified as a critical
characteristic defined by the contract (Detail Specification, Performance
Specification, Critical Item Characteristic List (CICL), etc.). The contractor should
assure that the documentation has positive procedures in effect for identifying and
controlling material with features identified as critical characteristics. Additionally, it
should address material handling to ensure that items do not bypass critical
manufacturing and/or inspection processes.

3. Process controls: Tools such as Statistical Process Control (SPC) or other process
control tools should be applied to ensure processes are capable and under control.

4. Mistake proofing techniques: Failure modes of the material handling and inspection
systems should be assessed and mistake proofing techniques implemented to
reduce the risk of a critical nonconformance creation, introduction, or the possibility
of an escape.

3
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5.

Inspection systems: Description of inspection systems used to verify/validate critical
non-conformances shall be included in the plan. This applies to Automated
Acceptance Inspection Equipment, Acceptance Inspection Equipment, In-Process
Inspection, Standard Measuring Equipment, gages, visual inspection, defect
masters/salters (known critical non-conformance samples use to verify reliability of
the inspection system, whether AIE, AAIE, or visual), referee gages, etc. For
example, in the event of a power failure it must be assured that the machine logic is
not affected thereby preventing a reject from being “remembered” and kicked out; or
a procedure which requires clearing the indexing table and evaluating the material.

Note: The above elements (1-5) should include the specific locations/facilities that
apply e.g. different buildings, production lines, or subcontractors.

CCCP shall be updated with a new revision and corresponding date and resubmitted for
approval when:

¢ the critical nonconformance threshold rates are re-calculated.
e the location of production changes.

e there are any major process changes.

e there are any major equipment changes.

e there are any inspection system changes.

e any new failure modes are identified or eliminated.

e there are any change in subcontractors affecting or influencing critical
characteristics.

e there are any changes in technical data requirements (new
specifications/drawings, Engineering Change Proposals, Request for Deviations,
etc.) affecting or influencing critical characteristics.

¢ the established schedule within the CCCP requires an update.

CCCP Approval Process

Initial submissions and revisions of the CCCP shall be submitted for approval per DD
Form 1423 (sample Contract Data Requirements List format provided in Appendix A).
Revisions to documents referenced by the CCCP (such as control of non-conforming
material, material handling, etc.) can be requested by the government to determine if
the CCCP is materially affected and requires re-approval.

For the internal government approval flow chart, please refer to Appendix B.
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Notes

The CCCP is a supplementary document to the Quality Management Plan required by
the Higher Level Quality Requirements clause.

MIL-STD-1916 also addresses requirements for critical characteristics, control of non-
conforming product, inspection, and process controls. This clause is intended to
supplement and work with these requirements, or any other contract requirements.
Additional requirements regarding critical characteristics may be included from the
item’s TDP (including drawings and specifications), additional referenced or included
specifications (such as MIL-A-48078, MIL-A-70625, etc.) and the contract.
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Paragraph b - Production Process Robustness

b. The contractor shall assure its critical processes are
robust in design, capable and under control, with the objective
of not generating any critical non-conformances. The contractor
shall calculate, document, clearly identify, and have a schedule
that routinely assess the reliability and effectiveness of its
critical processes to prevent generating critical
non-conformances as identified in the CCC Plan.

For the necessary elements of a CCCP, please reference Appendix C.
Review Points
A process is robust if:

e Performance will be insensitive to variation in factors internal and external to the
process.

o Flexible.

e Easy to operate.

e Easy to error-proof.

¢ Anticipates changes in material, environment, operators, etc.

Capable and Controlled Process: A capable process for critical characteristics should
have a minimum process capability of 2.0 or as defined by the contract (MIL-STD-1916
or other contract quality clauses — SPC or Process Capability, Control and
Improvement, etc.). ISO 9001:2008 paragraph 7.5.1 also describes elements of a
controlled process.

To prevent critical non-conformances, the contractor's CCCP shall address the
methodology to assess the reliability and effectiveness of the production processes
throughout their entire supply chain that influences creation of critical non-
conformances. This is generally addressed by:

e Documentation and identification of the processes (flow charts, work instructions,
procedures, FMEA methodology, key process parameters - pressure,
temperature, environmental controls, etc.) and mistake proofing techniques.

e Calculating relevant data for critical characteristic processes (non-conformance
rates, process capability, first pass yield, etc.).

e A schedule to assess relevant metrics and process documentation and take
corrective action when needed. This schedule should consider production rates

6
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and volume. The assessment should ensure that the reliability and effectiveness
of the system is evaluated and maintained to prevent the creation of critical non-
conformances, and determine the critical non-conformance rate and impact on
end item escape rate risk (see paragraph c for further details). Tools such as
SPC, process capability studies, and audits can be utilized for the assessment.

The process reliability and effectiveness is the first pass production yield of product
(with respect to critical characteristics) prior to inspection (by contractor/subcontractor).
This addresses the incoming non-conformance rate going into any inspection process
(in-process or final). This paragraph applies to the production process, while
paragraph c addresses the inspection system. Production entails the transformation of
materials and parts with input from personnel and equipment into a finished product.

What constitutes “routinely” for an individual item or characteristic would be based upon
production rates and volume. If a process produces a million parts a month, an annual
frequency would not meet the standards of “routinely”. For example, a high rate
manufacturing system with an SPC frequency of a daily basis would not meet the intent
of “routinely”. Inadequate periodic verification will impact the approval of a CCCP.

Notes

The goal is to continually drive the critical non-conformance rate to zero, but must
realize it will require time and resources to eliminate some non-conformances.

7
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Paragraph c - Inspection System Robustness

c. An inspection and verification system shall be employed that
will verify the robustness of all critical processes. The
contractor shall calculate, document, clearly identify, and have
a schedule that routinely assess the reliability and
effectiveness of its inspection and verification system to
detect and prevent critical non-conformance escapes as
identified in the CCC Plan. The government expects that a
contractor will allow zero critical escapes. To demonstrate its
critical escape risk the contractor will utilize the
non-conformance escape risk goal provided below.

For the necessary elements of a CCCP, please reference Appendix C.

Review Points

An escape is a critical non-conformance identified past its designated inspection point;
whether it is discovered at a subsequent operation or facility, or is delivered to the
government. This will result in a shutdown of the process controlling the identified
critical characteristic and the inspection process that allowed the escape. Acceptance
of any critical non-conformance or any critical non-conformance master by AAIE or the
inspection system constitutes an escape and shall result in shutdown.

The contractor's CCCP shall identify the methodology used to assess the reliability and
effectiveness of the inspection and verification system. It shall include:

e Documentation and identification of the inspection and verification processes at
both the contractor and subcontractor facilities. This includes AIE, AAIE, in-
process inspection, and when accepting on process control (per MIL-STD-1916),
the process control measuring and monitoring systems.

o Inspection systems provide feedback on production and compliance to
requirements, but do not comprise part of the production system.
Production entails the transformation of materials and parts with input from
personnel and equipment into a finished product.

o MIL-STD-1916 (see paragraph 4.4) requires that “unless otherwise
specified in the contract or product specifications, the contractor is
required for each critical characteristic to implement an automated
screening or a fail-safe manufacturing operation and apply sampling plan
VL-VII to verify the performance of the screening operation.”

o The MIL-STD-1916 requirement for screening and VL-VII verification
should occur at the same facility and the VL-VII verification is required
whether the 100% screening is performed by AAIE or visual/manual
inspection.

8
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Definition of the designated inspection points and any proposed referee
gages/procedures to validate critical non-conformance.

Definition of how the inspection system reliability will be calculated.

o For purposes of calculating inspection system reliability, where visual
inspections are called out as the inspection system, the individual
inspections should not be separated. In addition, visual inspection
stations must have documented inspection procedures (generally
including visual standards) and maintain inspection records.

Conditions (location, environment, rate) under which the inspection system is
qualified to run.

A schedule (frequency) to routinely assess inspection system reliability and take
corrective action. This schedule should consider production rates and volume to
ensure that reliability and effectiveness of the system can be assessed to prevent
the escape of a critical non-conformance, to assess the inspection system error
rate and determine impact on end item escape rate risk. The use of defect
masters or salters to assess reliability is a standard practice. These masters are
typically run through several times a day to validate system control.

9
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Paragraph c(1) - Calculated Non-Conformance Escape Risk

(1) Unless otherwise specified immediately below, the calculated
critical non-conformance escape risk is 1 in a million (.000001)
items delivered. Or:

Alternate Calculated Critical Non-conformance Escape Risk:

Unless otherwise approved by the PCO, the non-conformance escape
rate is the sum of the individual characteristic escape rates.
The probability of escape for a single characteristic shall be
calculated by multiplying the non-conformance rate(s) entering
the inspection system(s) by the error rate of the inspection
system(s). These escape rates are then summed and shall not
exceed the tolerable critical non-conformance escape risk.

Review Points

The non-conformance rate is an estimate of the capability of the process and is
determined as a upper confidence limit of the number of non-conformances produced
and the number of items manufactured (which would correspond to one minus the 90%
lower confidence bounds of the rate of manufacturing conforming material). Itis
independent of where the non-conformance is identified or found. Non-conforming
material includes any material that does not meet requirements; including material for
which an approved standard rework procedure exists.

The contractor may omit GFM escape risks from their calculations unless actions by the
contractor upon receipt or during subsequent processing affect those risks.

Functional critical characteristic non-conformances found during destructive testing
(e.g., functional testing, Ballistic Lot Acceptance Testing (BLAT), etc.) should not be
included from the overall critical characteristic escape risk calculation. However it does
not exclude the other provisions of the clause (shutdown, notification, etc.).

The following example provides a simplified example of calculating Escape Risk; it uses
the assumption of attributes inspection to give inspection system error rate
demonstration quantities. See paragraph c(3) discussion for information on
alternatives.

10
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Example 1. SIMPLIFIED EXAMPLE FOR CALCULATING ESCAPE RISK FOR
SEVERAL CRITICAL CHARACTERISTICS DEMONSTRATING MEETING
1/1 MILLION ESCAPE RISK REQUIREMENT

An item’s specification lists three (3) critical
characteristics and the default requirement is for not worse
than 1 in 1 million total escape risk.

Recent, relevant, history includes creation of 2 critical
non-conformances for Critical Characteristic #1 (Cl), 6 critical
non-conformances for Critical Characteristic #2 (C2), and
0 critical non-conformances for Critical Characteristic #3 (C3)
out of 78,000 items manufactured. Accordingly, determination of
the 90% upper confidence bounds for the non-conformance creation
rates would yield rates of 0.000068 (Cl), 0.000135 (C2), and
0.000030 (C3).

If the inspection system error rate (risk) for Cl has been
demonstrated to be not greater than 1 in 500 (0.002), and C2 and
C3 have been demonstrated to 1 in 750 (0.0013333) each with
successful running and detection of 1150 (Cl) and 1725 (C2 and
C3) of each non-conformance master accordingly (see paragraph
c3, Review Point 2) than the overall escape risk would be
determined as follows:

(C1) Mfr ratec; * Insp Error Ratec; = Esc Riskes
(C2) Mfr ratecz; * Insp Error Ratec: Esc Riskes
(C3) Mfr ratecs * Insp Error Ratecs = Esc Riskes

(Total) Esc Risker + Esc Risker + Esc Riskes = Esc Riskrotal

Therefore:
(C1) 0.000068 * 1/500 = 0.000000136
(C2) 0.000135 * 1/750 = 0.000000180
(C3) 0.000030 * 1/750 = 0.000000040

(Total) 0.000000136 + 0.000000180 + 0.000000039 = 0.000000356

0.356 per million which meets the total escape risk
requirement for less than 1/1 million.
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Paragraph c(2) - Allowance for Phased-In Approach

(2) Within 45 days after award, the contractor can elect to
submit a phased-in approach on how the non-conformance escape
risk will be achieved over a period of time not to exceed 180
days from the date of first article approval, or from initiation
of production when first article is not required. Submission
will require approval by the government and is subject to a
technical review and analysis. Allowance for a phased-in
approach will then become a part of the contract. Disapproval
of the contractor’s submission does not relieve the contractor
of its obligation to comply with the terms of this clause.

Review Points

Request for phased in approach is not part of the CCCP. This request requires a
separate submission and approval from the PCO. If the request is approved, then the
phased-in approach needs to be addressed within the CCCP.

Some contractors may not be able to meet the calculated critical non-conformance
escape risk right at the start of production. Contractors are given the option to propose
a phased-in approach to comply with the clause paragraph c(1) requirement. This
option would only be approved where it is in the best interests of the government.

A contractor’s request for a phased in approach will include the following:
1. Current Process capability and any supporting data available.
a. Current non-conformance rate for each critical characteristic.
b. Current inspection equipment error rate for each critical characteristic.
c. Current Individual escape risk.
d. Current total escape risk.
2. Commitment to meet their current total escape risk for the requested time period.
3. Justification for the requested relief period addressing the specific limitations.

4. An improvement plan which identifies strategies for meeting the contractual
requirement and includes a milestone chart with key phases and dates. The plan
should include, at a minimum, activities such as:

a. Process capability improvement studies.

b. Inspection system reliability studies and implementation.

12
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. SPC implementation strategies.

. Material handling system improvements.

. Modification or purchase of process equipment or inspection equipment.
Training of personnel and/or acquisition of new competencies.

. Software implementation.

13
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Paragraph c(3) - Inspection System Error Rate

(3) Based on the maximum error rate defined for the inspection
system, the contractor shall develop a test procedure to
demonstrate the error rate. As part of the test plan the
contractor shall include sufficient test quantities to assure
90% statistical confidence in the resultant rates unless
otherwise approved by the PCO. Once established, the contractor
shall have a documented schedule to routinely monitor the non-
conformance and inspection system error rates to assure they do
not exceed the maximum rates allotted.

Review Points
1. Error Rate

The error rate (risk) of the inspection system is determined as a upper confidence level
(bound) based upon the number of non-conforming parts accepted and the number of
parts inspected during prove-outs and/or historical data. The minimum upper
confidence level shall be 90% (with zero non-conformances), unless otherwise
approved by the PCO as part of a phased in-approach when requested.

The contractor shall develop a test procedure (referenced to or included within the
CCCP) to demonstrate inspection system error rate which shall be performed using
non-conforming parts or reject standards (representing the full spectrum of non-
conformances). No part or standard shall be accepted during the test. If a part or
standard is accepted, the cause of the failure shall be isolated and corrected and the
test rerun to demonstrate efficacy.

If redundant (series) inspection equipment is utilized, the overall inspection system error
rate shall be calculated by multiplying the error rate of the first inspection point by the
error rate of the following inspection point(s) (e.g., overall inspection system error rate =
error rate of 1st inspection station * error rate of the 2nd, etc.). Verification Level VI
inspections IAW MIL-STD-1916 verify the performance of the screening operation
(100% inspection) and shall not be included in calculations assessing the overall
inspection system reliability or escape risk. Defects identified by the VL-VII inspection
are, by definition, escapes.

The prove-out of inspection equipment for critical characteristics using a confidence
level of 90% can be accomplished either via attribute or variable data. For attribute
inspections the test quantities can get quite large. Great reductions in test quantities
are typical for tests utilizing variables data when feasible.

2. For assessment of inspection reliability using attribute data:

The following formula in MS Excel™ will provide prove-out test quantities for attributes:

14
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Quantity of test samples = ROUND(CHIINV(1-¢,2*(x+1))/((1- 8)*2),0)

where ¢ = confidence level (0.90), x = failures allowed (zero in our case) and 6 =
reliability required.

An adequately accurate simplification of this formula for 90% confidence and
0 defectives accepted is:

Quantity of test samples = 2.3/ (1-0)

Visual inspections performed after the AAIE should not be considered in the calculation
of inspection system error rates.

When allowed by the TDP, visual inspection of a single characteristic is considered by
industry standards to be 80% reliable and can be negatively affected by production
rates, lighting, and other factors. Visual inspections of multiple characteristics by the
same individual or under adverse conditions are less than 80% reliable. Data should be
provided by the contractor to document the reliability of multiple visual inspections and
any deviations from the above. Two independent visual inspections of a single
characteristic in series are considered to be 96% reliable (see below for calculation).

1—((1-0.8)x(1-0.8)) = 0.96

To obtain this higher inspection reliability, multiple sequential visual inspections should
not be separated by other manufacturing processes, operations, or locations.

3. For assessment of inspection reliability using variable data:

If a measurement system must meet reliability with respect to a single critical limit, the
working limit may be biased to assure that measurement repeatability does not enable
critical non-conforming product to be accepted. The k factor or Tolerance Factor can be
used to determine the minimum bias. If, for example, a maximum inspection system
error rate of 1:200 (or point estimate reliability of 0.995) is assigned to the measurement
system, based upon a sample of 30 measurements at a confidence level of 90%, the
bias would be to restrict the limit by 3.16 times the standard deviation determined for the
repeatability.

The k factor can be found in statistical tables or calculated. Using the single tailed
formula for approximate values of k1, acquired from the NIST/SEMATECH Engineering
Statistics Handbook, the function in MS Excel™ would look like:

= (NORMSINV(8)+SQRT((NORMSINV(8)2)-((1-(NORMSINV(c)*2)/(2*(n-1))))*
((NORMSINV(8)*2)-((NORMSINV(c)*2)/n)))))/(1-(NORMSINV(c)2)/(2*(n-1))))

where 0 = reliability requirement, n = sample size, and ¢ = confidence level. (Note: cell
locations in Excel need to be substituted for 6, n, and c).

15
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The use of variables data then potentially reduces the required prove-out test quantities
from 460 that would be required for attributes data to 30 for the above example.

Automated measurement equipment would require fail-safe electro-mechanical and
software design and regular maintenance to assure that those design features continue
to function properly. Otherwise the reliability of identifying product deemed to be non-
conforming would also need to be assessed including special causes of failure in the
inspection system.

4. Additional methods to reduce qualification sample quantities or time.

Methods of reducing the number of samples or time required to prove-out the AAIE
include:

e Use of redundant, independent inspection stations in series.

e Use of multiple non-conformance standards containing the same non-conforming
characteristic to reduce cycle time.

e Accumulation of historical data from periodic verification.

5. Scheduling of review of inspection error rate.

The contractor in their CCCP shall identify an adequate frequency for monitoring
inspection system error rates to ensure that escape risk remains better than one in one
million. This monitoring can be accomplished by routinely running of defect masters.
Objective verification shall be available at any time.

The following example provides a simplified example of determining inspection system
error rate demonstration quantities for attribute inspections.
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Example 2. SIMPLIFIED EXAMPLE FOR CALCULATING NUMBER OF
REQUIRED SAMPLES FOR DEMONSTRATION OF INSPECTION RELIABILITY
USING ATTRIBUTE DATA

An item’s specification lists two (2) critical characteristics
and the default requirement is for not worse than 1 in 1 million
total escape risk. The inspection systems for both of these
characteristics are going to use attribute data for the
decisions of their AAIE.

Based upon requirements to meet overall escape risks
requirements and/or other contractual requirements, the
inspection error rate (risk) for Critical 1 (Cl) needs to be
demonstrated at least 1/500 (.002) and for Critical 2 (C2) at
least 1/750 (0.0013333) each at a 90% upper confidence bound.

We can determine the minimum number of defect masters that the
system must successfully reject without incorrectly accepting
any defect masters by using the 2.3 factor shown above where 6
is the inspection system reliability and (1-6) is the inspection
system error rate.

(C1) # Samples = 2.3 /(1-61)
(C2) # Samples = 2.3 /(1-65)
Therefore:
(C1) # of Samples = 2.3 / (1/500) 2.3 * 500 = 1150
(C2) # of Samples = 2.3 / (1/750) = 2.3 * 750 = 1725
Therefore:

The inspection system for Cl must demonstrate its minimum
inspection reliability by successfully rejecting 1150 of the
specific defect master (or of each defect master if there are
multiple) while accepting none (0). The inspection system for
C2 must demonstrate its minimum inspection reliability by
successfully rejecting 1725 of the specific defect master (or
of each defect master if there are multiple) while accepting
none (0).

It should be noted that this is the method solely for
demonstration of inspection system reliability. Additional
qualification may be required to demonstrate and qualify an
inspection system to meet other additional contractual
requirements.
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Paragraph d - Previous Practices

d. As a result of previous practices, the government’s
technical data may refer to “Critical I”, “Critical II”, and
“Special” characteristics. The use of the term "critical
characteristics" within this clause includes Critical I,
Critical II and Special characteristics and the use of the term
"critical non-conformances" includes those non-conformances
pertaining to Critical I, Critical II and Special
characteristics. Unless otherwise stated in Section C, these
characteristics shall be subject to all requirements of this
clause.

Review Points

Paragraph d provides definitions and does not require contractor input with the
exception of properly identifying all the characteristics which fall under the auspice of
the critical characteristics clause. All criticals and “Specials” are to be considered
critical until changed by Engineering Change Proposals (ECPs) in the TDP.
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Paragraph e - CICL

e. In addition to critical characteristics defined in the
government’s technical data (drawings, specifications, etc.),
the contractor shall also identify and document in their
contractor developed technical data all known material,
component, subassembly and assembly characteristics whose non-
conformances would likely result in hazardous or unsafe
conditions for individuals using, maintaining or depending upon
the product. All additional critical characteristics identified
by the contractor shall comply with the critical characteristic
requirements of the technical data package, supplemented herein.
The Critical Item Characteristic List (CICL) review process
shall be included in the CCC Plan. The contractor's additional
critical characteristics shall be classified in accordance with
guidance located at
http://www.pica.army.mil/PicatinnyPublic/organizations/ardec/
orgchart/quality.html and shall be submitted to and approved by
the PCO prior to production (DI-SAFT-80970A).

For the necessary elements of a CCCP, please reference Appendix C.
Review Points

This paragraph applies to the contractor’s technical data (performance based
acquisition, Commercial Off the Shelf (COTS), Non-Developmental Item (NDI), etc.) as
well as if the contractor chooses to review a government TDP for additional critical
characteristics. Additional failure modes leading to destructively tested critical non-
conformances can be identified as part of the CICL and included within the CCCP and
CPOA accordingly.

The contractor shall establish a review process for identifying additional critical
characteristics. If, as part of this process, a contractor identifies any additional critical
characteristics, they shall be submitted to the government as a part of a CICL.
Additional critical identified by the contractor will be included and addressed in the
CCCP. Development and submission of a CICL list does not supersede any other
contractual requirements. When referenced within the TDP, the definition of a critical
characteristic is per DOD-STD-2101 or MIL-STD-1916.

Common tools used to generate a CICL:
e Cause and Effect Analysis.
e Fault Tree Analysis.

e Failure Modes Effects Analysis.

19
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e Design of Experiments.

e Historical data including experienced failures leading to occurrences of critical
non-conformances.

For the internal government approval flow chart, please refer to Appendix B.
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Paragraph f - Critical Non-Conformances

f. In the event that a critical non-conformance is found
anywhere in the production process, the contractor, as part of
its CCC Plan, shall have procedures in place to ensure:

For the necessary elements of a CCCP, please reference Appendix C.

Review Points

The phrase “anywhere in the production process” means the critical non-conformance is
found at or after the operation that produces that characteristic. It is a critical non-
conformance, even if found prior to the designated inspection point.

The following are examples of some unique “production processes” consisting of a
multiple step operation which must be fully completed to create a conforming part:

e |If “depth to explosive filler” is a critical characteristic and depth is controlled by
drilling out the explosive to a specified height, the critical characteristic would not
apply until the projectile had completed the drilling and vacuuming processes.

e If “explosive residue on exterior of body” was a critical characteristic and it is
known and documented in the CCCP that the drilling operation causes explosive
dust to get onto the outside of the projectile, this critical characteristic would not
apply until after the operation designed to clean the outside of the projectiles.

e In either of these examples, parts which bypassed or were found downstream of
the process would be considered as critical non-conformances but not those
found between the operations.

In a system where redundant (series) inspection stations are utilized to achieve the
needed inspection reliability the product determined to be non-conforming by the first
inspection station will be considered a critical non-conformance and counted as such.
Additionally, any critical non-conformance found at any other location including in-
process inspection stations shall be counted as well.
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Paragraph f(1) - Identification, Segregation and Disposition

(1) The non-conformance is positively identified and segregated
to ensure the non-conforming product does not inadvertently
remain in or reenter the production process. This control shall
be accomplished without affecting or impairing subsequent non-
conformance analysis. Final disposition of non-conforming
product shall be documented and audited for traceability.

Review Points

As part of the CCCP, the contractor will identify the specific procedures and individuals
who will:

1) Identify the critical non-conformance; e.g., tagged, color coded, marked, placed
in a marked sealed bag.

2) Segregate the critical non-conformance to prevent reintroduction; e.g., placed in
a locked container or other positive control method.

3) Maintain auditable custody chain with objective evidence to ensure accountability
and traceability of the critical non-conformance through final disposition.
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Paragraph f(2) - Operation Stoppage

(2) The operation that produced the non-conforming component or
assembly and any other operations incorporating suspect
components or assemblies are immediately stopped.

(See paragraph h for exceptions.)

Review Points

The CCCP shall require that all critical non-conformances, when found, will result in
immediate stoppage of the appropriate operation(s). The operators, supervisors, and
appropriate management personnel shall take actions as prescribed in the CCCP to
ensure the operation(s) that produced the non-conformance are immediately stopped
and relevant data is collected for notification to the government.

The term “any other operations” includes operations at subcontractor facilities and
operations downstream (in-plant or external to the contractor) as well. In situations
where multiple machines or stations perform a similar/identical operation in parallel, and
a critical defect is found originating from one of those machines/stations, all of the
machines/stations shall be immediately stopped. Exceptions to this must be approved
by the government on a case-by-case basis.
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Paragraph f(3) - Notification

(3) The government (PCO) is immediately notified of the critical
non-conformance (electronic mail) (DI-SAFT-80970A7) .

Review Points

The CCCP will document the process and personnel involved in the notification to the
government including notification time. Notification must occur for all critical
non-conformances, without exceptions.

‘Immediate” means no longer than 24 hours unless otherwise stated in the DD Form
1423. Notification shall be in accordance with the distribution list of the DD Form 1423.

An approved CPOA does not relieve the contractor from this notification requirement
when a critical non-conformance is found even though the approved threshold has not
been exceeded, an escape has not occurred, or it was the result of a known failure
mode. However, the notification may be conducted through an agreed upon periodic
report.
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Paragraph f(4) - Suspect Material

(4) Any suspect material is identified, segregated and suspended
from any further processing and shipment.

Review Points

The CCCP shall address the methodology by which suspect material will be identified,
segregated and suspended from further processing and shipment.

As an example, when the inspection method employed is AAIE the material considered
suspect will be, at a minimum, that quantity of material which has been produced since
last successful verification with the appropriate reject masters. Typically this is

2-4 hours of production depending upon inspection and production throughput. If a
visual or manual inspection method is used, the CCCP should identify how the
contractor determines what would be considered suspect material.

Any critical escapes beyond the designated inspection point(s) would expand the scope
of what is considered to be suspect material. All suspect material, regardless of
location, should be properly identified, segregated and suspended from use. Examples
of potential scenarios which need to be addressed in the CCCP include: Where is the
suspect product? Has any suspect product left the plant? Has it been delivered to the
customer?
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Paragraph f(5) - Root Cause and Corrective Action

(5) An investigation is conducted to determine the root cause of
the non-conformance and the required corrective actions. An
evaluation shall also be conducted with regard to suspect
material to ensure that no additional critical non-conformances
are present. A report of this investigation shall be submitted
to the government (DI-SAFT-80970A). The use of the DID report
shall not delay notification to the government as required in

£ (3) above.

Review Points

The CCCP should identify the contractor’s process for determining root cause and
required corrective actions including evaluation and disposition of suspect material. It
should include the contractor’s internal review and approval process in addition to the
process for the submission of these findings to the government.

The contractor’s documentation shall provide sufficient detail on exactly what steps
constitute an investigation, including adequate validation of corrective action. The
contractors’ documentation shall also assure adequate depth of root cause analysis has
been conducted.
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Paragraph f(6) - Operation Restart and Disposition of Suspect Material

(6) A request to restart manufacturing or to use any suspect
material associated with the critical non-conformance is
submitted to the government (DI-SAFT-80970A). Restart of
production shall not occur until authorized by the PCO, unless
previously addressed in the CCC Plan. The government will
respond to a restart request within 3 working days. All
objective evidence of the investigations to date shall be
available for review at the time of restart. Suspect material
shall not be used without PCO approval.

Review Points

CCCP shall state that the contractor will not utilize suspect material or restart production
without PCO approval and provide the methodology for requesting approval.

The request to restart will include information, per DI-SAFT-80970A (paragraph 4.3).

The contractor is not relieved from any of the obligations of this clause including control
of non-conforming material, root cause analysis, and corrective/preventive action if a
proposed self-restart process is approved. Approval of such self restart is the exception
to the rule, which will seldom be approved without significant negative programmatic
impact to a major government program milestone. It is solely at the government’s
discretion as to what constitutes a major government program. All material and
production under such a self restart shall be withheld from acceptance until PCO
approval of the request to restart is provided. The government is under no obligation to
accept any product manufactured under a self restart.

Notes

e PCO will respond to the contractor after coordination with customers and
technical community. The government’s time frame for initial response to the
contractor will be established in the clause and DD 1423.

e Government has the right and authority to confirm and verify the effectiveness
and efficiency of the implemented corrective actions IAW ISO 9001:2008 or
equivalent QMS requirements.

For the internal government approval flow chart, please refer to Appendix B.
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Paragraph f(7) - Right of Refusal

(7) The procuring activity reserves the right to refuse
acceptance of any suspect material until the root cause or
reasonably likely cause of the critical non-conformance has been
identified, corrective action has been fully implemented and
sufficient evidence has been provided to exclude non-conforming
material from the conforming population.

Review Points

See previous sections including paragraphs f(5) and f(6).
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Paragraph g - CPOA

g. The contractor may develop alternative plans and provisions,
collectively referred to as a Critical Plan of Action (CPOA),
relative to government or contractor identified critical
characteristics. All CPOAs are independent and shall be
evaluated by the government for this contract. The CPOA and any
subsequent revisions submitted IAW DD form 1423 and DI-MGMT-
80004 require PCO approval prior to implementation. Unless
otherwise specified at time of approval, contractor shall review
and evaluate CPOAs for currency and process improvements at
least on an annual basis and submit results to the PCO. Unless
otherwise approved by the PCO, each critical characteristic
shall require a separate CPOA. If the CPOA includes other
documents by reference they shall be submitted upon request.
Guidance for the development of a CPOA can be found in the
referenced guidance located at paragraph a of this clause.

For the necessary elements of a CPOA, please reference Appendix D.

Review Points

The CPOA is not a waiver to the requirements of this clause. The CPOA gives a
contractor a methodology to address known failure modes within approved critical non-
conformance creation rates (also referred to as CPOA thresholds), appropriate
corrective actions and continuous improvement to reduce critical non-conformances.
For a stable and in-control production process with well understood non-conformance
creation rates and failure modes, it provides a means to maintain operational continuity
while avoiding delays due to mandated shutdown.

CPOAs are independent for each critical characteristic and do not require government
mandated shutdown (per paragraph f(2)) and restart (per paragraph f(6)) procedures
where evidence is provided that the contractor has adequate knowledge of the failure
modes, root causes and associated corrective/preventive actions with critical non-
conformances and is able to show that their processes are under control.

The goal of this clause and tools such as the CCCP and CPOA are to continually
improve processes, prevent critical non-conformances, and manage them ensuring
escape risk is less than as defined in paragraph c(1).

While each CPOA for individual critical characteristics stand on their own, they may be
submitted to the government for review in a single document, or separate documents.
However, government may approve/disapprove CPOAs for each critical characteristic
separately; e.g., product has 20 critical characteristics, therefore it is acceptable that the
contractor submits one or more documents that address the CPOAs for each critical
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characteristic. However, government reserves the right to accept/reject each CPOA for
the 20 critical characteristics (therefore 20 CPOAs) on an individual basis.

The contractor shall review CPOAs at minimum on an annual basis and submit the
results to the PCO. It is encouraged that review of CPOAs be performed more
frequently.

When the CPOA or its referenced documents are revised and the revision will affect the
requirements specified in the clause, the contractor will resubmit for government re-
approval and make the revised reference documents available to the government upon
request.

CPOA thresholds should be established based on the rate of occurrence within some
limited, logical production interval (per day/hour/shift/week/etc.) or quantity. They
should include only those non-conformances created by assignable, controllable, and
correctable failure modes with processes running under stable, controlled production
and inspection conditions.

CPOA thresholds shall be used in the determination of escape risk and shall ensure that
overall escape risks requirements are still maintained.

CPOAs shall be updated with a new revision and corresponding date and resubmitted
for approval when:

e the critical nonconformance threshold rates are re-calculated.

the location of production changes.

¢ there are any major process changes.

e there are any major equipment changes.

e there are any inspection system changes.

e any new failure modes are identified or eliminated.

e there are any change in subcontractors affecting or influencing critical
characteristics.

e there are any changes in technical data requirements (new
specifications/drawings, Engineering Change Proposals, Request for Deviations,
etc.) affecting or influencing critical characteristics.)

¢ the established schedule within the CCCP requires an update.
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Development and assignment of threshold rates for a CPOA requires appropriate
balancing of multiple considerations while at the same time, continuing to ensure that
the default (1in 1 million) escape rate is maintained. The CPOA threshold should reflect
the capability (defect creation rates) of the current process when running under
“‘normal”, well understood, controlled conditions. Too low (infrequent) a threshold rate
subjects the supplier to excessively frequent shutdowns, restricting continuity of
production, while an artificially high threshold rate (too lenient) masks degradation and
loss of control of the manufacturing processes increasing risks of defect creation and
escapes.

If the supplier selected to use as the threshold the historical average of defect creation
rates, then by random occurrence (MTBF) they would fall above that rate about 50% of
the time, breaching the CPOA. On the other hand, if too lenient a threshold is allowed
or too large of a window is provided over which a larger number of defects is allowed,
then it risks of masking spikes in the defect creation rate exposing the process to
escapes. Instead, a suggested method is to take into account supplier risk (alpha risk
(o)) and assess an upper confidence limit to determine the CPOA threshold while
ensuring that overall escape risks are appropriately maintained. A supplier risk (o) of
0.10 or 0.05 should be used unless a specific reason is identified and the impact is
considered;; levels which are significantly higher or lower may be either ineffective or
expose too much risk of not detecting process deviation. This threshold can be
calculated using following formula in MS Excel™

= CHIINV(0,2*(x+1)) / (2*n)

where o equals the supplier risk, x equals the number of critical defects created and n
equals the number of units produced base upon recent, relevant production history
(Note: cell locations in Excel need to be substituted for a, n, and x). The following
examples provides a simplified examples of calculating and using CPOA thresholds :

Example 3. EXAMPLE OF CPOA THRESHOLD CALCULATIONS BASED UPON
HISTORICAL DEFECT RATES

# of Units # of Creation Rate
Produced (n) Defects (x) a = 0.10 a = 0.05
48,910 0 0.000047 0.000061
(1/21241) (1/16326)
52,000 3 0.000128 0.000149
(1/7783) (1/6706)
370,000 5 0.000025 0.000028
(1/39893) (1/35194)
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Example 4. EXAMPLE OF INCORPORATING CPOA THRESHOLD INTO
DEMONSTRATION OF OVERALL ESCAPE RISK (EXPANSION OF EXAMPLE 1)

This example is based upon example 1 with three (3) critical
characteristics and the default requirement is for not worse
than 1 in 1 million total escape risk. Recent, relevant,
history includes creation of 2 critical non-conformances for
Critical Characteristic #1 (Cl), 6 critical non-conformances for
Critical Characteristic #2 (C2), and 0 critical non-conformances
for Critical Characteristic #3 (C3) out of 78,000 items
manufactured. 1Initial plans are to demonstrate the inspection
system error rate for at not greater 1 in 500 for Cl and 1 in
750 for C2 and C3. The supplier desires to submit CPOAs for
Critical Characteristics C2 and C3 and utilize a supplier risk

() of 0.05 and will determine manufacturing rate as above in
Example 3. At this time, they do not desire to submit a CPOA
for Cl and will calculate manufacturing rate following Example
1.

Creation Rate
t 1 ' ' CPOA
Critical | # of Units # of w/o CPOA using
Defect Produced (n) Defects (x) (Example 1) w/ o= 0.05
Cl 78,000 2 .000068 -—
(1/14655)
C2 78,000 6 - 0.000152
(1/6586)
C3 78,000 0 -— 0.000038
(1/26037)
(C1) Mfr ratec; * Insp Error Ratec; = Esc Riskes
(C2) Mfr ratecz-crpon * Insp Error Ratec, = Esc Riske
(C3) Mfr ratecs-cpon * Insp Error Ratecs = Esc Riskcs

(Total) Esc Riskc: + Esc Risker + Esc Riskes = Esc Riskretal

Therefore:
(C1) 0.000068 * 1/500 = 0.000000136
(C2) 0.000152 * 1/750 = 0.000000202
(C3) 0.000038 * 1/750 = 0.000000051

(Total) 0.000000136 + 0.000000202 + 0.000000051 = 0.000000390
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= 0.390 per million which meets the total escape risk
requirement for less than 1/1 million.**

Resulting from the implementation of the CPOA, the supplier
would be able to resume production upon experiencing of a
critical defect (not an escape, and of known failure mode, etc.)
in processes C2 and C3 so long as they occurred, separated by
6586 (C2) or 26037 (C3) defects. The occurrence of any escapes
or Cl defects, the experiencing of any C2 or C3 defects by new
failure modes, or the occurrence of C2 or C3 defects more
frequently than permitted would be cause for production shutdown
requiring Government approval for restart in accordance with
paragraphs £ & h and the clause.

**Note: If the overall total escape risk did not meet the 1/1
million requirement then either a lower threshold (rate) would
be required or the reliability of the inspection system(s) would
be required to be higher to support the approval of the CPOA(s).

For the internal government approval flow chart, please refer to Appendix B.
Notes

CPOAs from subcontractors should be evaluated by the prime contractor before
submission to the government for review/approval and statement to that effect should
be included in submission letter to the PCO.
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Paragraph h - Production Continuity

h. The contractor may continue production with an approved CPOA
provided that the critical non-conformance is consistent with
the failure mode(s) and rates established in the CPOA. Failure
to meet all CPOA requirements will require the contractor to
revert back to paragraph f requirements.

For the necessary elements of a CPOA, please reference Appendix D.

Review Points

This paragraph provides permission to continue production despite finding a critical non-
conformance provided that there is an approved CPOA. However, if a critical non-
conformance is found, the CPOA should address how the contractor will analyze the
affected production process in order to investigate and verify that the root cause is
consistent with an approved failure mode (including a temporary pause/shutdown of the
affected process when appropriate) in the CPOA and that the non-conformance rate is
within the approved threshold before continuing with production.

Production may only continue with contractor validation that a critical non-conformance
is within accepted failure mode(s) and rate(s) of the approved CPOA and that it has not
escaped the designated inspection point. Production shall cease if the non-
conformance has a previously unidentified or unaddressed failure mode, exceeds the
approved non-conformance rate, or escapes the designated inspection point.

Notes

In a systems contract environment, it is the responsibility of the prime contractor to
ensure CPOA requirements are met and verified through the product realization
process, including subcontractors that may produce/control critical characteristics with
an approved CPOA.

It is good practice for contractors to ensure objective evidence is readily available to
local government QAR or other government representatives to validate whether critical
non-conformances are consistent with known failure modes and rates documented in
the CPOA, in accordance with requirements of this clause.
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Paragraph i - Responsibility for Escapes

i. If a critical non-conformance is discovered beyond its
designated inspection point and prior to government acceptance
the contractor shall take actions specified in paragraph £
above. If a critical non-conformance is discovered after
government acceptance the government has the right to invoke the
requirements of paragraph f with respect to the contractor’s
remaining production under this contract.

For the necessary elements of a CCCP, please reference Appendix C.

Review Points

The CCCP plan shall address actions to be taken if critical non-conformance escapes
occur either within the contractor’s control or delivered to the government. It should
include at a minimum:

e The actions of paragraph f.

¢ Investigating the cause of the critical non-conformance and implementing
corrective action.

¢ Investigating the cause of the critical non-conformance escape and implementing
corrective action.

e Updating the overall escape risk calculation.
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Appendix A: Contract Data Requirements Lists

The following three pages contain suggested template Contract Data Requirements
Lists (CDRLs) to be used with this clause. These provide the timeline requirements for
document submittal and evaluation.
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Appendix Al: Example CDRL for Submission of CCCP

CONTRACT DATA REQUIREMENTS LIST

(1 Data ltem)

Form Approved
OMB No. 0704-0188

Public reparting burden for this callection of information is estimated to average 110 hours per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data
needed, and completing and reviewing the collection af information. Send camments regarding this burtien estimate or any other aspect of this callection of information, ineluding suggestions for reducing this burden, o
Department of Defense, Washington Headquarters Services, Directorate for Infarmation Operations and Reparts, 1215 Jeffersan Davis Highway, Suite 1204, Arlington, A 222024302, and to the Office of Management
and Budget, Paperwark Reduction Praject (0704-0188), Washington, DC 20503. Please DO NOT RETURN your form to efher of these addresses. Send completed form to the Govemment Issuing Contracting Officer

for the Contract/PR M. listed in Block E.

A. CONTRACT LINE ITEM NO. B.EXHIBIT C.CATEGORY:

TDP __

™

OTHER _____

D. SYSTEMATEM

E. CONTRACT/PR NO.
PROGRAM NAME

F.CONTRACTOR

1.DATAITEM NO. 2. TITLE OF DATA ITEM

A000 Management Plan

3. SUBTITLE

Critical Characteristics Control (CCC) Plan

5. CONTRACT REFERENCE

4. AUTHORITY (Data Acquisition Document No.)
Insert Contract Clause Here

DI-MGMT-80004 (Tailored)

6. REQUIRING OFFICE

Insert Office Symbol Here

7.DD 250 REQ 9. DIST 10. FREQUENCY 12. DATE OF 1ST SUBMISSION

14.

DISTRIBUTION

STATEMENT

SEEBLK 16 SEEBLK 16

11. AS OF DATE 13. DATE OF SUBSEQUENT

8. APP CODE
A SEEBLK 16

N/A

a. ADDRESSEE

b. COPIES

17. PRICE
GROUP

[r———
18. ESTIMATED
TOTAL PRICE

Final
Draft

Reg Repro

16. REMARKS

PCO

1 1

Tailoring: Ignore DID paragraphs 10.3.6 and 10.3.7. Contractor’s electronic format using

Tech Agency POCs

1 1

Microsoft Word or comparable software is acceptable.

DCMA QAR

1 1

Additional guidance on content of the CCC Plan is available at :
<http://www.pica.army. mil/PicatinnyPublic/organizations/ardec/orgchart/guality. html>

BLK 10Q: Contractor shall submit Plan covering all critical characteristics as

Required in contract clause reference.

BLK 12: Contractor shall submit 60 days prior to First Article or production if a FA is not

applicable. Government will respond within 45 days of receipt of original and any required

revisions. Unless otherwise specified, contractor shall submit revisions within 10 days of
receipt of Government response.

BLK 13: Unless otherwise specified, If CCC Plan changes after initial Government approval,

contractor shall resubmit revised plan for Government approval.

Government Technical Agency (POCs) Email Distribution List:

PQM Email Address

QE Email Address
PCO Email Address

15. TOTAL =eeememea>

G. PREPARED BY
NAME

2.DATE
00-00-0000

I. APPROVED BY

J.DATE

DD Form 1423-1, JUN 90 (EG) Previous editions are obsolete
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Appendix A2: Example CDRL for Submission of CPOA

CONTRACT DATA REQUIREMENTS LIST

(1 Data iterry

Form Approved
OMB No. 0704-0188

Puplic reporting burden for this callection of information is estimated i average 110 hours per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data
needed, and completing and reviewing the collection of information. Send camments regarding this burden estimate or ary other aspect of this collection of information, including suggestions for reducing this burden, to
Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Management
and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503, Please DO NOT RETURN your fartn to ether of these addresses. Send completed farm to the Government 1ssuing Contracting Officer

for the Contract/PR No_ listed in Block E

A. CONTRACT LINE ITEM NO. B. EXHIBIT C.CATEGORY:

TOP __

™

OTHER _____

D. SYSTEM/ITEM

E. CONTRACT/PR NO.
PROGRAM NAME

F.CONTRACTOR

1.DATAITEM NO. 2. TITLE OF DATAITEM

A0CO Management Plan

3. SUBTITLE

Critical Plans of Action (CPOA)

5. CONTRACT REFERENCE

Insert Contract Reference Here

4. AUTHORITY (Data Acquisition Document No.)
DI-MGMT-80004 (Tailored)

6. REQUIRING OFFICE

Insert Office Symbol Here

17. PRICE
GROUP

——
18. ESTIMATED

TOTAL PRICE

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

7.DD 250 REQ 9.DIST 10. FREQUENCY 12. DATE OF 1ST SUBMISSION| 14, DISTRIBUTION !
LT STATEMENT See BLK 16 See BLK 16 b. COPIES :
8. APP CODE N/A 11. AS OF DATE 13. DATE OF SUBSEQUENT a. ADDRESSEE Draft Final 1
A See BLK 16 Reg | Renra )
16. REMARKS PCO 1 1 1
Tailoring: Ignore DID paragraphs 10.3.6 and 10.3.7. Contractor’s electronic format using Tech Agency POCs 1 1 !
Microsoft Word or comparable software is acceptable. DCMA QAR 1 1 :
Additional guidance on content of the CCC Plan is available at ; 1
http:/fwww.pica.army.mil/PicatinnyP ublic/forganizations/ardec/orgchart/quality. html 1
BLK 10: Contractor may voluntarily submit a CPOA for all critical characteristics as :
specified in the contract clause reference. "
1

BLK 12: Contractor shall submit the CPOA for approval prior to use. Government will 1
respond within 45 days of receipt of original and any required revisions. 1
Unless otherwise specified, contractor shall submit revisions within 10 days of receipt of 1
Government response. Unless otherwise approved by the PCO, the CPOA is not authorized 1
for use prior to Government approval. 1
BLK 13: Unless otherwise specified , if the CPOA changes after initial Government approval, !
Contractor shall resubmit revised plan for Government approval. :
Government Technical Agency (POCs) Email Distribution List; 1
1

PQM Email Address 1
QE Email Address I
PCO Email address :
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

3 3 1

G. PREPARED BY H. DATE I. APPROVED BY J.DATE 1
NAME 00-D0-0000 !

DD Form 1423-1, JUN 90 (EG) Previous editions are obsolete
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Appendix A3: Example CDRL for Submission of CICL; Notification of
Occurrence of a Critical Defect; Root Cause and Corrective Action;
Segregated Suspect Material Use; and Request to Restart Operations

CONTRACT DATA REQUIREMENTS LIST

Form Approved
{1 Data lfam) OMB No. 07 04-0188

Fusle porting Sien fo thin collection of iiforrasios s asimated 1o mmrage: ! 15hous par rapcrem, incksdig e Soa bor ceviewing Fauctions, marching asieiag dais soures, patsecg uad rainiairing e daia
assez “Mm1“nw]h=“ﬂ f IrfaeTmticn, Sand comTsnts QTN B bLrten sstiists or Ny cfar espec of Bl codection of Inforraon, Inclading magge o k' RESLCnG e e,
it obinse, Mok s st Servicws, Dircionis for infsrraEon Cpersions ard Repcris, 1715 efarscn Dwvis Highwey, Soe 1704, Arfingion, ‘WA Z213-007, e o S Offics of Massge mest

Fusiget, Papsran: Racuotorn w:-u (OO0 ), Wamsngion, [0 TS Pisams D0 NOT RETURN pour bem i sther of Swes addramen. Sand comzss ken & fe Govemman imeing Cortacting Dficer
o #m Corddi Mo, il Bk

2. CONTRACT LINE ITEM HO. B. EAHIDT C. CATEGORY:
TOP__ TM___ OTHER
D SYSTEMITEM E CONTRACTIFR NO. F. CONTRACTOR
PROGRAM NAME
1. DATAMEMNO. | Z TITLE OF DATA ITEM 3. SUBTITLE 77 FRIGE
Critical Safety ltem Characteristic and Defect CICL, Motification, Investigation, Segregated | |**™*
AD0D Report Material Use and Restart Request

4. AUTHORITY [Data Acquisilon Document No.) | 5. CONTRACT REFERENCE 6. REGUIRING OFFICE o——
DI-SAFT-B0970A nsert Contract Rieference Here Insert Office Symbal Hers ToTaL PRICE
7. DD 250 REQ 3. DIST 0. FREGUENCY 12. DATE OF 15T SUBMISSION| 14. DISTRIBUTION

LT STATEMENT See BLK 16 See BLK 16 b. COPIES
8. APP CODE - 1. AS OF DATE 13. DATE OF SUBSEQUENT o ADDRESSEE Final

A Draft [rag [ Feprs

See BLKE 168
16 REMARKS PCO 1
Tech Agency POCs | 1

Critical ltern Characteristics List (CICL) | DID paragraph 3.3)
DCMA QAR 1

BLK 12 and 13: f applicable, contractor shall submit 80 days pror to First Article or
production if FA is not applicable. Gowemment will respond within 45 days of receipt of
original and any required revisions. Unless othenwise stated, confractor shall submit
revisions within 10 days of receipt of Gowemment response.

Motfication of a critical defect (DID paragraph 4.1)

BLK 12 and 13 : Unless othenwise approved by the PCO, notfication of the occumence of
any critical defects shall be made to govemment, see distrbution list, within 24 howrs of
event, by the most expedticus means available.

Root Cause Investigation and Comective Action (DD paragraph 4.2)

BLK 12 and 13 Confractor shall submit to the Government, see list, for approval
Govemnment wil respond within 45 days of receipt of oniginal and any required revisions.
Unless otherwise stated, contractor shall submit revisions within 10 days of receipt of
Gowvemment response.

Segregated Suspect Material Use [DID paragraph 4.3)

BL12 and 13: Contractor shall submit to the Govemment. see list, for approval.
Government wil respond within 45 days of receipt of original and any required revisions.
Unless otherwise stated, contractor shall submit revisions within 10 days of receipt of
govemment respense.

Request to Restart Operstions {DID paragraph 4.3)

BLK 12 and 12: Contractor shall submit to Govemnment, see list, for approval.
Government wil respond within 10 days of receipt.

Govemment Technical Agency Email Distribution kst

PQM Email Address

QE Email Address

PCO Email Address

15 TOTAL ——— 3 3

G. PREPARED BY H. DATE I. APPROVED BY J. DATE
MAME 00-00-0000
DD Form 1423-1, JUN 30 (EG) Previous editions are obsolete Page _aPAGEs_ of _«PAGESs_ Pages
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Appendix B: Process for Internal Government Review
of Critical Documents

Contractor Government
Contractor submits Government Recipients
Documents IAW Receives Distributpe to IPT*
DD 1423 "| Documents IAW for Review
Distribution DD 1423

‘ !
Government IPT

—» Reviews
Document

!

Government
Comment
Consolidation

Contractor
Receives Disapproval
Disapproval Letter pp ) Recommend
N < Recommendation
and Revises to to PCO Approval?

Address Govt. No
Comments

Contractor -
Receives Approval Approval Position
Letter and < Recommendation < Forwarded to QA
to PCO Authority

Implements

Reviewed Documents by This Process:
. CCC Plan

¢« CICL

e CPOA

. Restart Request

. Suspect Material Disposition

. Critical Investigation (Root Cause and
Corrective Action)

*1PT includes:

Product Quality Manager

Quality Engineering

System Engineering

Service Representative (MC, Navy, AF)
Program Manager

DCMA
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Appendix C. Recommended Elements and Format of a CCCP
Plan shall be submitted IAW with DD 1423 and DI-MGMT-80004.
The following are items that should be addressed in a CCCP:
1. General information
a. Cover Sheet
(1) Contractor's name
(2) Contract number
(3) Revision and date
(4) Product identification (item or applicable family)
(5) Security classification and/or distribution restrictions as appropriate
b. Table of Contents (if more than 30 pages in length)

c. List of the applicable critical characteristics and associated documents
specifying the requirement — specification or Quality Assurance Provision
(QAP) number, drawings and the revisions.

d. Critical characteristics management structure and roles/responsibilities.

(1) An organization chart addressing the critical characteristics control
structure should include, at a minimum:

(a) Personnel performing QA inspections and verification inspections.
(b) Relevant QA Inspection validation (running of masters/salters).

(c) Material Review Board (MRB) authority (departments,
subcontractors, root cause/corrective action, etc.).

(d) Access/disposition to critical non-conformances, accountability,
traceability.

(e) Work stop authority.
(f) Restart authority.
(g) Notification to government authority.

(2) The plan should address program management responsibilities, see
paragraph 3.4 of DI-MGMT-80004.
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e. Reference to the appropriate critical process documents (when referenced,
copies should be provided upon request for review or included as an
appendix to the plan). This can include process control, inspection,
accountability/traceability of non-conforming materials documentation and
associated quality records maintaining an audit trail. They include such
things as, but not limited to:

(1) Manufacturing Process and Procedures
(2) Work Instructions

(3) Handling Instructions

(4) Process Controls

(5) Inspection Systems and Procedures

f. Specify the location/facility which produces the material affected by the critical
characteristics (listed in paragraph c).

2. Detail information
a. Prevention of critical non-conformances (Production process related)

(1) Describe process and how it is robust with high capability and adequate
controls.

(@) Process description.

(b) Detailed flow chart including Inputs, Outputs, and Key Process
Parameters.

(c) How key process parameters are identified, defined, and controlled.

(d) Failure Modes analysis methodology such as FMEA, Fault Tree
Analysis, etc.

(e) Type of mistake proofing/Poka-Yoke techniques.
(f) Process control tools.

(g) Feedback or in-process inspections.

(h) Material handling.

(2) Calculate, document and identify how process is capable, reliable, and
effective.

(a) Identification of failure modes and frequency of occurrence.
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(b)

Method to assess that the system is robust, capable, and under
control (process prove-out; recent, relevant production data, SPC,
etc.).

(8) Schedule to ROUTINELY assess reliability and effectiveness.

(@)

Frequency of verification (SPC, process capability, and audit
schedules.)

Monitor appropriate metrics and reactions to trends.

Documentation and identification of actions to ensure process is
reliable and effective.

Define the frequency for assessing the reliability and effectiveness of
the production processes.

Note: What constitutes “routinely” for an individual item or
characteristic would be based upon production rates and volume. If
a process produces a million parts a month, an annual frequency
would not meet the standards of “routinely”. For example, a high rate
manufacturing system with an SPC frequency of a daily basis (rather
than at least hourly with the appropriate sub-group sample size)
would not meet the intent of “routinely”. Inadequate periodic
verification will impact the approval of a CCCP.

b. Prevention of critical non-conformance escapes (inspection system).

(1) What is the inspection system, including equipment, and how will it
prevent an escape.

(@)

Contractor’s process to verify that the design of the inspection
system is robust, capable, and effective to ensure that non-
conformances are identified and correctly dispositioned ensuring no
escapes.

Inspection/verification system process description to include material
handling and accountability of non-conforming material. For
example:

1) Describe the methodology of inspection utilized (AIE, AAIE,
visual, acceptance based on process control, etc.).

2) Identify MIL-STD-1916 VL VIl validation system or alternate
proposed method.

3) Personnel involved in inspection and their required qualifications.
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(c)

(d)
(e)

4) Throughput of inspections utilized (AIE, AAIE, visual inspections,
etc.).

5) ldentify any proposed referee gages and associated processes to
include re-introduction of conforming material into the production
process and maximum rates and quantities permitted for referee
gages.

Detailed flow chart including Inputs, Outputs, and Key Process
Parameters (may be incorporated with the manufacturing flow chart).

Failure Modes of the inspection system.

Fail-safe methods, mistake proofing/Poka-Yoke techniques and
assurance that the inspection system is not bypassed.

(2) Calculate, document, and identify reliability and effectiveness of the
inspection system.

(a) Provide formula, methodology, or industry standard used to determine

the inspection system reliability.

i. Defect masters/salters or other inspection process parameters
can be used to calculate inspection reliability.

(8) For each inspection system, provide the results of the demonstrated
reliability based upon the verification/validation.

(4) Schedule to ROUTINELY assess reliability and effectiveness.

(@)

Frequency and method of routine verification (when and how many
times defect masters/salters are run through and/or audit schedules).
Plan shall quantify inspection system error rates. This data can be
collected through a prove-out of the system with equipment,
personnel, procedures, and materials used in production at the
appropriate sample size or running calibrated defect masters/salters
at the appropriate sample size. MIL-A-70625 has further information
on automated inspection equipment prove-out.

Note: Procedures should address (based upon production rates and
volume) how obijective verification of the process is conducted within
a reasonable timeframe. Defect masters/salters should be inserted
into the inspection system at established frequencies (planned and
random) to validate system reliability. Inadequate periodic
verification will impact the approval of a CCCP. It is good business
practice to run these defect masters/salters through at production
start-up, shift changes, breaks, and randomly throughout the shift to
validate the inspection systems.
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(b) The plan should address actions to be taken if the inspection system
accepts a defect master/salter. This constitutes a failure of the
inspection system which would require the following actions:

i. Segregate all material since the last successful verification.

ii. Investigate and implement corrective action to the inspection
system.

iii. Verify suspect material does not contain any critical non-
conformances.

iv. Update the inspection system’s error rate and overall escape risk
calculation.

(5) Test procedure(s) should exist to demonstrate the error rate (reliability) of
the inspection system. When referenced, this procedure should be
provided for review along with the CCCP submission. This procedure
can also be included as a part of the CCCP.

(a) Sufficient test quantities/samples sizes should be identified to assure
minimum 90% statistical confidence (unless otherwise approved by
the PCO).

i. Contractor shall have a schedule identified in the plan to
routinely monitor the non-conformance and inspection system
error rates to assure they do not exceed maximum rates allowed.

c. Escape Risk Calculation:

(1) Plan shall quantify critical non-conformance rates entering the inspection
systems. This can be calculated based upon historical data or limited
production runs for new processes/production lines (or no history of
producing the product).

(a) If a CPOA is submitted and approved, the CPOA threshold(s) for the
characteristic(s) is used as the incoming non-conformance rate into
the inspection system; however, the overall escape risk requirements
shall be met using the most frequent (worst case) relevant defect
creation rate(s).

(2) Plan should list individual escape rates for the critical characteristics and
address how escape risk is the sum of all individual escape rates. This is
a cumulative number — the summation of ALL critical escape rates shall
not exceed the overall escape risk specified in the contract clause.

(a) Critical non-conformances discovered during performance testing
based upon samples (for example ballistic testing) are considered to
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d.

be escapes and they shall be reported and dispositioned in
accordance with contract requirements. They should, however, not
be included in calculations of overall escape risk.

When phased in approach is requested by the contractor, the plan should
explain methodology and milestones for this phased in approach on how non-
conformance escape risk will be achieved over a period of time not to exceed
180 days from date of first article approval or initiation of production when first
article is not required. Phased in approach is subject to PCO approval.

3. Document the review process for development of the CICL in the CCCP.

a.

Contractor shall identify any additional critical characteristics that result in
hazardous or unsafe conditions associated with material, components,
subassembly and assembilies identified by the contractor for technical data
developed by the contractor. These additional critical characteristics shall be
documented in a CICL. These CICLs are to be treated just like any other
critical characteristic identified in a TDP or contract. All requirements of the
CCCP apply to these CICLs.

Note: This is only applicable to the contractor’s technical data (performance-
based acquisition, COTS, NDI, etc.) as well as if the contractor chooses to
review a government TDP for additional critical characteristics.

4. The CCCP shall have procedures in place to address the necessary actions to
be taken if a critical non-conformance is found anywhere in the production
process and shall include:

a.

b.

Plan shall address how a non-conformance will be identified and segregated.

All personnel/positions responsible for identifying, segregating, and
maintaining accountability/traceability for the critical non-conformances.

Identify the appropriate documentation, including records for
disposition/accountability for tracking a critical non-conformance.

Plan shall address how the operation that produced the non-conforming
component or assembly operations and any other operations incorporating
suspect product will be immediately stopped. This should include
personnel/positions responsible for the shutdown process and records
documenting the shut-down.

Plan shall identify a process to immediately notify the government per the
CDRL. Identify personnel responsible for reporting critical non-conformances
to the government.
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f.

Plan shall identify how suspect material is identified, segregated, and
prevented from additional processing or shipment to the customer. Any
critical non-conformance escape will expand the quantity of suspect material.

Plan shall address how and by whom an investigation will be conducted to
determine the root cause of a non-conformance and required corrective
actions. The plan shall address how the report will be submitted to the
government.

Plan shall address the restart request process or use of any suspect material,
including objective evidence of the failure analysis investigation, which will be
provided to the government as part of the restart request.

5. Plan should address what actions and by whom are taken for any critical non-
conformance escape found beyond the designated inspection point prior to
government acceptance. In addition to the actions required per paragraph (f) of
the clause, the contractor should:

a.

Conduct a root cause analysis and corrective action on the inspection system
that allowed the critical nonconformance to escape.

Update the inspection system reliability rates (error rates) and re-calculate
total escape risk.
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Appendix D: Recommended Elements and Format of a CPOA
Plan shall be submitted IAW with DD Form 1423 and DI-MGMT-80004 and include:
1. Cover Sheet

Contractor’'s name

Contract number

Revision and date

Product Identification (item or applicable family)

Security classification and/or distribution restrictions as appropriate

P00 T

2. Table of Contents (if more than 30 pages in length)

3. List of the applicable critical characteristic(s) and associated documents
specifying the requirement — specification or QAP number, drawings and the
revisions.

4. Reference to the specific associated CCCP and revision.

5. Management structure: Roles/responsibilities, and procedures to ensure that
CPOA(s) are evaluated for currency and process improvements. In addition to
the management structure identified in the CCCP, contractor should identify:

a. Position(s) responsible for monitoring and reporting the CPOA thresholds.

b. Position(s) responsible for confirming that critical non-conformance is from a
known/approved failure mode and execute root cause failure analysis.

c. Position(s) responsible for implementing corrective actions and determining
that they adequately address the critical non-conformance based upon
known/approved failure modes.

d. Position(s) responsible for controlling access to critical non-conformances as
well as maintaining accountability and traceability through final disposition.

e. Position(s) responsible for controlling access to material suspected of having
critical non-conformances as well as maintaining accountability and
traceability through final disposition.

6. Failure Modes and Effects Analysis: Failure modes associated with each critical
characteristic, including Failure Modes and Effects Analysis (FMEA) (for an
sample format, please see Appendices E & F), Cause and Effects diagrams, and
data from any other tool used to establish a baseline of known failure modes for
the CPOA.

a. CPOA should include the failure mode, frequency of occurrence, applicable
key process parameters, and how they are specifically monitored. It should
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identify short term corrective action(s) and long term preventive action(s) for
each failure mode.

CPOA should include procedures and objective evidence used to confirm that
the failure mode of a critical non-conformance is that identified in the CPOA.

CPOA should address how an occurrence of a new failure mode not
previously identified, exceeding the established threshold, or occurring after
the inspection point (an escape) shall result in actions prescribed per
paragraph (f) of the clause.

7. Key Process Parameters: Key process parameters include the maximum subject
critical non-conformance rate and inspection equipment error rate. It also
includes those parameters which are used to control the quality of the listed
critical characteristic (i.e., dwell time, temperature, pressure, humidity, etc.).

8.

a.

Monitoring Key Process Parameters: Once established the CPOA shall
provide for effective monitoring of the non-conformance and inspection
system error rates to assure that they do not exceed the maximum rates
allotted. What evidence will be monitored to determine each of these rates?

Activities upon occurrence of a critical non-conformance:

a.

Operation Shutdown: The supplier’s plan must state, in some manner, that

the operation will be shut down and an investigation IAW stated procedures

will ensue if the threshold in the CPOA is exceeded or a non-conformance is
generated from a previously unidentified mode.

Material Controls: Action to be taken when a critical non-conformance occurs
and a description of controls to ensure the non-conforming item does not
inadvertently remain in or reenter the production process. Final disposition of
non-conforming material must be traceable and auditable.

Verification: Method to immediately verify that a produced critical non-
conformance is consistent with the identified failure mode(s) and key process
parameter limits.

Notification: An approved CPOA does not relieve the supplier from the
notification requirement even though the approved threshold has not been
exceeded; however, the notification may be through a periodic report. The
reporting period would be coordinated with the government and approved as
part of the CPOA.

Process Improvement: Process improvement plans with milestones will be
specific in nature and will be tied to FMEA results for each characteristic and
failure modes for that characteristic. A previously approved CPOA must be
updated with timely, relevant data that incorporates any process
improvements, to be considered for continued use. At a minimum, current
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historical data must be provided. Inspection processes, process capabilities,
and key process parameters must be reviewed for improvement. The goal is
to reduce the failure rates and the number of failure modes. The supplier’s
CPOA should show improvement over the previous contract or production
order.

9. CPOA Threshold Calculation: When calculating the CPOA thresholds, the
following guidance applies:

a.

Provide rationale for selection of data population from which threshold is
derived (what type of data was selected historical/limited production runs,
how far the data goes back, why the particular time-frame was selected, any
process changes/improvements over that timeframe, etc.).

Provide an explanation on how the threshold was calculated based upon the
factors above.

Provide a methodology on how the threshold rate applied to a particular
quantity of production (# critical non-conformances allowed per # of items
produced) is monitored and managed.

Provide explanation and justification for establishing amount of product or
time frame within which the threshold frequency is calculated (e.g., per
10,000 vs. per 100,000; per week vs. per month, etc.).

Ensure that CPOA threshold matches the non-conformance rate for that
critical characteristic in the CCCP Escape risk calculation and the overall
escape risk requirement is maintained.

10. CPOA shall address plans to ensure currency and process improvements:

11.

a.

Planned improvements and/or corrective actions to reduce occurrences
and/or eliminate failure modes.

Resubmission of the updated CPOA to the PCO for approval in accordance
with the approved schedule (at minimum on an annual basis).

Any proposed alternate reporting structure for critical non-conformances.
Clause requires 24 hour notification for ALL critical non-conformances, even
when a CPOA is approved. However, alternate reporting arrangements can be
made with PCO approval when non-conformance rate is under the threshold
rate.
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Appendix E: Example FMEA Format

Prime Contract No. Team Members Date
Prime Contractor Rev
End Item
Team Leader
Actions Results
c Planned

Process Step No./ Potential Potential sev | L Potential oce Controls DET Actions Action Date

Functional Failure Effect(s) of (S) A | Cause(s) of 0) (Detection & D) RPN | (Short & Long| Assigned to Completed pS | pO | pD | pRPN

Description Mode Failure g Failure Prevention) Term) & (Name) P

Target Date
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Appendix F: Example Scales for Severity, Occurrence Rate, and Detection for
Assessing Risk Priority Number in a FMEA

Assigned #: Severity (S): Occurrence Rate (O): | Detection (D):
_ Catastrophic Frequent Highly Unlikely
Of Greatest Concern: 5 (Death, Serious Injury) (~1/10) (~10%)
4 Probable Unlikely
(~1/100) (~50%)
: Occasional Marginal
3 Marginal (~1/1000) (~90%)
5 Remote Likely
(~1/10,000) (~99%)
. , Improbable Highly Likely
Of Least Concern: 1 Inconsequential (~1/1,000,000) (~99.9%)

Note: Risk Priority Number (RPN) is assessed as the product of the Severity (S), Occurrence Rate (O), and
Detection (D) such that: S*O * D = RPN.

For example, if a failure mode is identified as having a catastrophic severity (S=5), an occasional rate of

occurrence (O=3), and is unlikely to be detected (D=4), then the RPN would be assessed as 60. If, after process
and inspection improvements, the severity remains unchanged but the rate of occurrence is improved to Remote
(pO=2) and the detection improved to likely (pD=2) then the improved process would have an improved RPN
(pPRPN) of 20.
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Appendix G: Referenced Documents

1. JMC ES6550 Critical Characteristics (Six Sigma)

2. JM&L 173 Critical Characteristics (Six Sigma)

3. MIL-STD-1916 DoD Preferred Methods for Acceptance of Product

4. MIL-HDBK-1916 DoD Handbook Companion Document to MIL-STD-1916

5. 1SO 9001:2008 Quality Management Systems - Requirements

6. NIST/SEMATECH Engineering Statistics Handbook

7. DI-SAFT-80970A Critical Safety ltem, Characteristic and Defect Report

8. DI-MGMT-80004 Management Plan

9. DOD-STD-2101 Classification of Characteristics

10. MIL-A-70625 Military Specification for Automated Acceptance Inspection
Equipment Design Testing and Approval

11. MIL-A-48078 Military Specification for General Specification for Standard

Quality Assurance Provisions
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