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Introduction

Critical Characteristics Clause

CCC Plan & CPOA Review Guide  

The critical characteristics clause Critical Characteristic Control (CCC) Plan & Critical Plan of Action (CPOA) review guide is meant to be an aid as follows;

- For an individual who is developing a CCC Plan and/or Critical Plan of Action (CPOA) or, 

- For an individual who is reviewing a CCC Plan or a CPOA which has been submitted.

- For an individual who is signing off on the disposition of a CCC Plan or CPOA.

The document is set-up in a fashion where a clause paragraph is duplicated and then followed by what should most likely be contained in a CCC Plan or CPOA for that particular clause paragraph.  The clause paragraphs contained herein reflect the language of the clause as it is being drafted on the date of this revision of the guide.  These excerpts do not substitute for the actual clause included in a solicitation, production order or contract.

Certainly there are a variety of approaches/methods/tools which can be utilized in meeting a particular requirement of the clause.  The goal in developing the review aid was simply to provide an individual with an idea of what they most likely should encounter.

Two thoughts come to mind that must come out loud and clear for the individuals identified above;

· Any given CCC Plan or CPOA will have variety in it that will distinguish it from some other submission,

· Every CCC Plan or CPOA submitted must address every requirement contained in the clause. NO EXCEPTIONS
The goal of this document is to assure a uniform review process for CCC Plans & CPOAs.  .  The term supplier is used throughout this document to denote the entity with a government contract or GOGO.

The latest revision of this guide is available at the following web site: http://qa.pica.army.mil/QAW/qaw_p/safety_policy.htm

Paragraph a (CCC Plan)

	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 & 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://qa.pica.army.mil/QAW/qaw_p/safety_policy.htm


Review Points 

The CCC Plan should be a document which may reference existing documents for systems currently in place which may be related to nonconforming material controls.  This plan is independent of CPOAs for specific critical characteristics which a supplier may or may not elect to develop/submit.  The CCC Plan forms a part of the supplier’s quality system.

After initial approval, revisions of the CCC Plan are to be resubmitted per the DD Form 1423.  Revisions to documents referenced by the CCC Plan are also to be resubmitted per the DD Form 1423 if the QAR determines that the CCC Plan is materially affected.

With the concurrence of the PCO “product specific” may be interpreted as a product family where the majority of characteristics are the same for the items in the family.
The plan shall state that critical escapes found beyond designated inspection point or at a using Facility will result in a shutdown of the process controlling the identified critical characteristic. (See paragraph i)  

If using Automated AIE, the designated inspection point is that AAIE.  Unless justified, subsequent visual inspections should not be considered in determining the error rate of the inspection system (see C-2 for discussion on error rate).

If visual inspections are used to accept the characteristic, the last designated visual inspection station used to determine the inspection system error rate must be prior to the pack-out operation (see C-2 for discussion on error rate).  Visual inspection stations must have documented inspection procedures and maintain inspection records.

CCC Plan shall have concurrence of customers (per MIPR) and:

	JMC
	Production Quality Division chief

	RDECOM-ARDEC
	Quality Engineering & System Assurance Competency Manager (Div Ch)


Approval flow chart appears at the end of this guide.

The plan shall include details as follows regarding the material handling system:

Critical characteristic material handling system.  A documented material handling system to be utilized for each critical characteristic defined by the item detail specification.  The documentation shall assure that the supplier has positive procedures in effect for identifying and controlling material with features identified as critical characteristics.  

System definition.  The critical characteristic material handling system for an item is defined as all operations (e.g., manufacturing, inspection, material transport, storage, marking, rework, repair, disposal, etc.) subsequent to the creation of the feature classified as a critical characteristic.


System description/analysis requirements. 
 

System description.  The description of the system shall include the following, as a minimum:


- flow chart and block diagram


- Identification of all material handling devices (automated and manual), including load/off-load points.


- Description of the method for identification and traceability of items being manufactured which contain critical characteristics.


- Inclusion of all operating procedures of the system, including manufacturing inspection, record keeping, handling of non-conforming material (critical defects) and suspect non-conforming material, and material handling equipment operation, under all conditions (e.g., normal operation, power failure, recall, etc.).  Procedures should specifically address what controls are in place when a power failure occurs. This is particularly important when an assembly machine contains probes serving as inspection devices.  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” & kicked out or procedure calls for clearing the indexing table and evaluating the material after a power failure occurs.


- Controls used at reject/accept stations to assure mixing of good and defective product cannot occur. (e.g. lock boxes)

System analysis.  The analysis of the system shall include the

following, as a minimum:

- Identification of each potential failure mode which could inadvertently permit material with a critical non-conformance to leave the plant as “acceptable” product. (e.g. FMEA)

- Description of methods employed by the supplier to prevent the occurrence of each failure mode.

NOTE: Keep in mind that in this paragraph we are asking for failure modes of the “system.”
Alternatives to “Mistake Proofing” will be considered if they result in similar level of confidence. (e.g. Poka-yoke)

The available guidance refers to this document.

Paragraph b (process robustness)

	b. The contractor shall assure its critical processes are robust in design with the objective of not generating any critical non-conformances.  


Review Points 

Per Juran’s Quality Handbook:  A process is robust if it is flexible, easy to operate, and error-proof and its performance will tolerate uncontrollable variations in factors internal and external to the process.

A robust process anticipates changes in material, environment, operators, etc. 

An excellent way for the supplier to provide evidence that this has been accomplished would be to include data on process mapping of all processes involved in producing product features which are ultimately identified as a critical characteristic.  Process mapping is the front end portion of a FMEA (or similar tool) as noted in guide section g(1) which the producer must complete in order to submit a Critical Plan of Action (CPOA) IAW paragraph g. Note that ISO 9001:2000 requires process knowledge to the extent that this clause feature should already be completed for most ISO registered facilities.

Paragraph c (production, inspection and escape rates)

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.  
Review Points 

An escape is a non-conformance that gets past its designated inspection point.  

Maximum use should be made of automated inspection equipment to accomplish verification of product quality. 

The supplier will identify the type of inspection equipment utilized for all critical characteristics and how verification system reliability will be calculated for each critical characteristic.  The supplier designates in the CCC Plan the inspection point(s) intended to screen out non-conformances for each critical characteristic.

The frequency of the reliability and effectiveness assessment shall be identified in the CCC Plan.

Paragraph c(1) (tolerable non-conformance escape rate)

 (1)
Unless otherwise specified immediately below, the tolerable critical non-conformance escape rate is 1 in 1 million items delivered.

Alternate Tolerable Critical Non-conformance Escape Rate: ___________

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 rate.

Review Points 

For clarity, the non-conformance rate is the first pass production rate of non-conforming product prior to inspection.  Non-conforming material includes any material that does not meet requirements; including material for which an approved standard rework procedure exists.  “If it ain’t right count it!”
The IPT is encouraged to identify achievable escape rates in this clause.  If current or past producers have demonstrated escape rates less than 1/1M, that value should be identified in the clause.  List escape rates for each critical characteristic that has historic data to support.  This data should be obtained from current or past suppliers.  Specifying the lowest demonstrated rate can help the current supplier’s competitive advantage over other companies who simply bid to 1/1M.  Unless sufficiently justified, the tolerable escape rate should be what has been historically achieved or 1/1M, whichever is lowest.   Suppliers should be motivated to reduce their escape rate if they know their performance will be used to raise the bar for their competitors.  The benefit to the government is a continuous improvement in quality.  

The term “unless otherwise approved by the PCO” means that suppliers can submit alternative means of achieving the tolerable nonconformance escape rate.  For example, critical nonconformances that affect production only (will not present a hazard during the life cycle of the ammunition), do not have to be included in calculating the tolerable nonconformance escape rate.  Fault tree analyses may be performed for non-single point failures or characteristics that do not degrade safety features.   When two or more critical nonconformances must occur to result in a hazard, these nonconformances may be multiplied and the product summed.  Documentation must be provided to support these positions.  These positions must be under the supplier’s contractual control.  For example, a Prime contractor could not include subsequent inspections after the product leaves the manufacturing facility in his calculations.  

The supplier may omit GFM escape rates from their calculations unless they actively assess or impact those rates. 

Ballistic test data should serve as a validation of manufacturing process controls.

The following examples will use the assumption of attributes inspection to give test quantity calculations.  See paragraph c(2) discussion for information on alternatives.

	EXAMPLE FOR CALCULATING ESCAPE RATE FOR ONE CRITICAL CHARACTERISTIC

1.
A Specification lists only one critical characteristic.  The default requirement is for not more than 1 in 1 million escapes.  

Non-conformance Rate coming into the AIE

Error Rate of the AIE

Overall Escape Rate

1
1
1

2,000

*

500

=

1,000,000

The Overall Escape rate would meet the 1 in 1 million requirement.  The minimum confidence level shall be 90%.  This level may be adjusted based upon engineering and contracting limitations but not lower than 50% confidence.  Examples of such limitations are pushing the state of the art technology or exceeding the length of the contract just to perform the test. The  minimum number of test samples to be run for attribute inspections shall be equal to 2.3 divided by the error rate [e.g. If the required error rate is 1/500, the sample size would be 2.3 divided by (1/500) = 1150].  To prove-out the AIE, the supplier would have to run their reject standards or rejected items through the AIE 1150 times (2.3 ÷ 1/500 = 1150.  This is equivalent to 2.3 * 500 = 1150).

 


	EXAMPLE FOR CALCULATING ESCAPE RATE FOR MULTIPLE CRITICAL CHARACTERISTICS

2.
A Specification lists five critical characteristics.  The requirement is for not more than 1 in 1 million escapes out of the total of all 5.  

Non-conformance Rate coming Into the AIE

Error Rate of the AIE

Overall Escape Rate

Fraction Equivalent

a.

1
1
1
2
2000

*

2500

=

5000000

=

10000000

b.

1
1
1
2
1000

*

5000

=

5000000

=

10000000

c.

1
1
1
4
1000

*

2500

=

2500000

=

10000000

d.

1
1
1
1
2000

*

5000

=

10000000

=

10000000

e.

1
1
1

1
2000

*

5000

=

10000000

=

10000000

Total Escape Rate:

10

10000000

The Overall Escape rate would meet the 1 in 1 million requirement.  To prove-out the AIE, the supplier would have to run their reject standards or rejected items through the AIE used for a and c above 5,750 times each (2.3 * 2,500) and for b, d, and e 11,500 times each (2.3 * 5,000).

 


	EXAMPLE FOR CALCULATING ESCAPE RATE FOR MULTIPLE CRITICAL CHARACTERISTICS

3.
A Specification lists five critical characteristics.  The requirement is for not more than 1 in 1 million escapes out of the total of all 5.  

Non-conformance Rate coming Into the AIE

Error Rate of the AIE

Overall Escape Rate

Fraction Equivalent

a.

1
1
1
2
2000

*

2500

=

5000000

=

10000000

b.

1
1
1
2
1000

*

5000

=

5000000

=

10000000

c.

1
1
1
4
1000

*

2500

=

2500000

=

10000000

d.

1
1
1
1
2000

*

5000

=

10000000

=

10000000

e.

1
1
1

2
1000

*

5000

=

5000000

=

10000000

Total Escape Rate:

11

10000000

The Overall Escape rate would NOT meet the 1 in 1 million requirement.  Improvements to either the Non-conformance Rate or the AIE Error Rate would be required before the supplier could meet this contract requirement.

 


Paragraph c(2) (inspection system error rate)

 (2)  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 

The error rate of the inspection system shall be defined as the expected ratio of the number of non-conforming parts accepted to the number of non-conforming parts inspected.  

The supplier, to meet the requirement defined in this clause, sets the maximum error rate allowed.  

The frequency of monitoring the inspection system error rates shall be identified in the CCC Plan.

The minimum confidence level shall be 90% unless otherwise approved by the PCO.      This level may be adjusted based upon engineering and contracting limitations but not lower than 50% confidence.  Examples of such limitations are pushing the state of the art technology or exceeding the length of the contract just to perform the test. 

Suppliers who demonstrate a 95% confidence level may request through the PCO a reduction in the verification level/frequency of their inspection process (ie., use of standards to assure reliability).   

The test shall be performed using non-conforming parts or reject standards.  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 or additional quantities can be added to the test to achieve the required reliability at the agreed upon confidence level

If redundant 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.)   

The prove out of inspection equipment for critical characteristics using a confidence level of 90% can be accomplished either via attribute (discrete) 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.

The following formula in MS Excel™ will provide prove out test quantities for attributes:
=ROUND(CHIINV(1-c,2*(x+1))/((1- θ)*2),0)
where c = confidence level, x = failures allowed (zero in our case) and θ = reliability required.

When taking measurements (variables data) the accuracy of the measurement system is determined by comparing the measurements of units with a reference measurement system or measurements of known standards.

The difference of these measurements provides a bias and repeatability.  The difference of mean values indicates the bias, while the standard deviation of the measurements indicates the repeatability.

Bias is easily compensated for in a measurement system.  In order to compensate for repeatability error for measurement of a critical characteristic, a sample of measurements should be made near the critical limit.

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 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(θ)+SQRT((NORMSINV(θ)^2)-((1-((NORMSINV(c)^2)/(2*(n-1))))*((NORMSINV(θ)^2)-((NORMSINV(c)^2)/n)))))/(1-((NORMSINV(c)^2)/(2*(n-1))))

where θ = reliability requirement, n = sample size, and c = confidence level.

The use of variables data then 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 removing product deemed to be non-conforming would also need to be assessed.
The two tailed formula for approximate k2 acquired from the NIST/SEMATECH Engineering Statistics Handbook looks like the following in MS Excel™:

=SQRT(((n-1)*(1+1/n)*(NORMSINV(1-((1-θ)/2))^2))/(CHIINV(c,n-1)))
The NIST/SEMATECH Engineering Statistics Handbook can be found at:

http://www.itl.nist.gov/div898/handbook/ 

Unless justified, visual inspections performed after the AIE should not be considered in the calculation of inspection system error rates.

These calculations were covered in the examples for paragraph c(1) above.

Some justifications that might be expected are:


Critical non-conformances can be generated after the inspection system.


Low reliability and confidence in the AIE.


Looking for modes that the AIE is not capable of detecting.


Material handling, where screened product could accidentally reenter the process flow.

Methods of reducing the number of samples required to prove out the AIE include:

Use of redundant inspection stations

Use of multiple defect standards containing the same nonconforming characteristic

Collection of variables data instead of attributes data during performance of test

Reduction of incoming defect rate (don’t ask for high defect rates in the CPOA if the actual defect rate is lower)

Suppliers using ring gages, plug gages, pressure gages, and test equipment that use these gages are encouraged to submit alternative data to substantiate the reliability of their equipment.  Examples would include hydrostatic testing stations, automatic chamber gaging stations, and similar operations.  This equipment must be subject to the calibration program.  When such gages are found to be out of tolerance, parts are suspect.  Actions must be taken per ISO 9001:2000 or other approved Quality Program standards.

A visual inspection for a single characteristic is considered by industry standards to be 80% reliable.  Two independent visual inspections of a single characteristic are considered to be 96% reliable (see below for calculation).  Visual inspections of multiple characteristics by the same individual are less than 80% reliable.  Data should be provided by the supplier to document the reliability of multiple visual inspections and any deviations from the above.

1 – ((1 - 0.8) x (1 - 0.8)) = 0.96

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.  Unless otherwise stated in Section C, characteristics classified as Critical I”, “Critical II”, and “Special” shall be subject to all requirements herein associated with critical characteristics and critical non-conformances.

Review Points 

Paragraph d provides definitions and does not necessarily require supplier input.  All criticals and “Specials” are to be considered critical until changed by ECP in the TDP.

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 all known material, component, subassembly and assembly characteristics whose non-conformances may result in hazardous or unsafe conditions for individuals using, maintaining or depending upon the product.  This applies to both government and contractor developed Technical Data.  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://qa.pica.army.mil/QAW/qaw_p/safety_policy.htm and shall be submitted to and approved by the PCO prior to production (DI-SAFT-80970A). 


Review Points 

The supplier should establish a process for identifying additional critical characteristics.  If a supplier has any CICL, they shall be listed here.  Generally, this paragraph would be for performance type specifications or development contracts.  In addition if the supplier can identify characteristics that contribute to a critical characteristic at a later process they should identify them here and control them appropriately.

A minimum acceptable response for a CICL review process is “per ISO 9001:2000 customer requirements review.”

CICL shall have concurrence of customers (per MIPR) and:

	JMC
	Production Quality Division chief

	RDECOM-ARDEC
	Quality Engineering & System Assurance Competency Manager (Div Ch)


Approval flow chart appears at the end of this guide.

Paragraph f (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:

The term “anywhere in the production process” means the critical is found after the operation that produces that characteristic.  For example, 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 been drilled.  If “explosive residue on exterior of body” was a critical and it is known that the drilling operation causes explosive dust to get onto the outside of the projectile, this characteristic would not apply until after the operation designed to clean the outside of the projectile.

The requirements of paragraph f may be significantly affected by an approved CPOA developed in accordance with paragraph g.

Paragraph f(1) (identification, segregation and disposition)

	(1) The non-conformance is positively identified and segregated to ensure the nonconforming item 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 each non-conforming item shall be documented and audited for traceability.


Review Points 

The producer’s procedures must identify a critical non-conformance as being identified (tagged) as to the critical characteristic involved and placed in a locked container or other positive control method.  Timing of identification and tagging (if appropriate) shall be addressed in the CCC plan.  Access must be limited to selected individuals.

Periodic auditing by the supplier of critical NCM should be performed as specified in ISO 9001:2000 or equivalent.

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 para h. for exceptions)

Review Points 

When a CPOA has been approved for a specific Critical Characteristic then that operation will be stopped when the allowable threshold has been exceeded.  All other criticals that do not have an approved CPOA, when found, will result in immediate stoppage of the appropriate operation(s).

The term “any other operations” are limited to those under the purview of the supplier and as identified in the CCC plan.  

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

Review Points 

The CCC Plan will document a process on how this occurs to include notification time, without exceptions. Notification must occur for all critical non-conformances.  The approval for a given CPOA does not relieve the supplier from this notification requirement when a non-conformance is found even though the approved threshold has not been exceeded; however, the notification may be through an agreed upon periodic report.  See guide section g(7).

“Immediate” means 24 hours unless otherwise stated in the DD 1423 and applies to critical non-conformances not addressed in the CPOA or that exceed the CPOA.

Paragraph f(4) (suspect material)

(4)
Any suspect material (material that may contain the same non-conformance) is identified, segregated and suspended from any further processing and shipment.

Review Points 

All suspect material, regardless of location, should be properly identified, segregated and suspended from use.  Where is the suspect product?  Has any suspect product left the plant?

The key here is dependent on the type of inspection.  If the inspection is visual then the plan must state some period of production that has already been processed through the visual inspection station that will be captured and evaluated.  Recommended minimal time is 4 hours of production.  When the inspection employed is Automated Inspection Equipment the material reviewed will be that quantity of material which has been produced since successfully running the appropriate reject masters.  Typically this is 2-4 hours of production and is normally a product specification requirement.

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 f(3) above.  

Review Points 

The suppliers’ documentation shall provide sufficient detail on exactly what steps constitute an investigation, including corrective action validation as to sufficiency.  The suppliers’ documentation shall also assure adequate depth of root cause analysis has been conducted.

A root cause/corrective action investigation report is not required for those non-conformances covered by a CPOA given that the threshold has not been exceeded and the failure mode is addressed in the CPOA.

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 the investigations are complete and upon authorization from the PCO.  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 

Request to restart shall state that a complete investigation, IAW suppliers’ critical characteristic control plan (per clause paragraph a), AND PCO approval are required prior to restart, unless approved CPOA exists for a given critical characteristic.  PCO will respond to the supplier after coordination with customers and technical community.   The Government’s time frame for initial response to the supplier will be established in the DD 1423. 

Signature level for government approval of restart is as follows:

	JMC
	Director of Quality

	RDECOM-ARDEC
	Assoc Director of Quality Engineering & System Assurance


Approval flow chart appears at the end of this guide.

Paragraph f(7) (right of refusal)

(7) The procuring activity reserves the right to refuse acceptance of any suspect material until the root 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 

As a default position the government should exercise these rights until satisfied that the appropriate root cause and corrective actions have been identified and incorporated to the process.  PCO will respond to the supplier after coordination by the PQM with customers and technical community.  

Signature level for government approval of acceptance of previously suspect material is as follows:

	JMC
	Director of Quality

	RDECOM-ARDEC
	Assoc Director of Quality Engineering & System Assurance


Approval flow chart appears at the end of this guide.

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 requires PCO approval prior to implementation.  CPOA approval will be valid for one year unless specified otherwise at the time of approval.  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.  

Review Points 

If the critical manufacturing process is not robust and produces non-conformances, a CPOA can be submitted.

The CPOA is not a waiver to the requirements of paragraph c.  The CPOA gives a supplier that knows that they will not be able to prevent the manufacture of critical non-conformances a means to gain control of their operational continuity while avoiding delays due to government coordination.  The CPOA prevents government mandated shutdown (per f(2)) and restart (per f(6)) procedures where evidence is provided that the supplier has adequate knowledge of the causes and remedies associated with critical non-conformances and is able to show that  their processes are under control.  

When the CPOA or its referenced documents are revised and the revision will affect the requirements specified in section g of the guide, the supplier will resubmit the CPOA  and make the revised reference documents available to the Government upon request. Revisions to documents referenced by the CPOA are also to be resubmitted per the DD Form 1423 if the QAR determines that the CPOA is materially affected.  Requests for documents required for evaluation of the CPOA will impact the time required to evaluate.
Government approval levels for CPOA are as follows:

	JMC
	Director of Quality

	RDECOM-ARDEC
	Assoc Director of Quality Engineering & System Assurance


Approval flow chart appears at the end of this guide.

CPOA Development Guidance

The information contained in the following eight (8) sections will be necessary for approval of any submitted CPOA

Section g(1) Failure Modes and Supporting Data

(1) Complete explanation of potential failure mode(s) together with supporting historical and statistical data.

Review Points 

Information required will be a detailed explanation of the process and reasonable scenario’s on what failure modes can occur.  Essentially, the information constitutes a Failure Mode & Effects Analysis (FMEA) for any CPOA submitted against a critical characteristic. Support data will be in the form of historical or statistical data and will encompass, at a minimum, the data from a previous production run or equivalent data.  This should be data reflecting normal production of a volume of at least the size of the current contract or production order.  The data should be valid, relevant and recent.  Historical or statistical data for failure modes that have not been identified under the CPOA shall not be considered.

Section g(2) Material Controls

(2) Action to be taken when a critical non-conformance occurs and a description of controls to ensure the nonconforming item does not inadvertently remain in or reenter the production process.

Review Points 

Remember, a separate Critical Plan of Action is normally required for each characteristic (see paragraph g for exception). This is important here in that we would likely expect different controls for different characteristics. For example, small components may enter a lock box, which is then routinely transferred to some other locked container periodically. Larger components would require significantly different controls.  Point is that a “general” control is not sufficient.  The controls must be sufficient to prevent any non-conforming item inadvertently remaining in or reentering the production process.

Final disposition of each non-conforming item shall be documented and audited for traceability.
Section g(3) Key Process Parameters

(3) 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).
Review Points 

Suppliers need to consider controlling processes for those parameters affecting critical characteristics. 

CPOAs will only be approved if it assures the escape rate is less than the value identified in the clause.  The goal is to continually drive the non-conformance rate to zero, but we must realize it will require time and resources to drive some non-conformances to zero.  

The probability of critical non-conformance escape for the subject characteristic is calculated just as it is in paragraph c above.  As a matter of fact this calculation is a repeat of the over all critical non-conformance escape rate for paragraph c(1) when the CPOA is submitted on an item with only one critical characteristic.   In the case where there are multiple critical characteristics this calculation becomes an input to the overall critical non-conformance escape rate for paragraph c(1).

The supplier may use any of a number of means to determine the maximum subject non-conformance rate for a process.  If the supplier uses his average non-conformance rate from historical experience he runs a risk of being above that average about 50% of the time.  Since that triggers undesirable events due to noncompliance with clause paragraph h we prefer a method which takes the supplier’s risk into consideration.  We therefore suggest the following:

The supplier determines the level of risk that he is willing to withstand with respect to a process shutdown.  This level should probably be set as a constant across all critical characteristics for a given item (if not plant wide).  Since process shutdown is very undesirable for both the supplier and customer we suggest a default risk value of 5% (referred to as alpha risk in statistics).  This number may be adjusted up or down depending on the supplier’s risk tolerance.  Using this risk value the supplier would use the corresponding upper confidence limit (UCL) to determine his maximum non-conformance rates.  This would be the 95% UCL (confidence = 1 – alpha risk).

Some examples of this:

Calculation of Upper Confidence Limits

	Baseline
	Supplier's Risk

	Non-Conformances
	Items Tested
	Average Rate
	α

	x
	n
	μ
	0.1
	0.05
	0.02
	0.01

	0
	300
	0
	0.00768
	0.00999
	0.0130
	0.0154

	4
	2000
	0.002
	0.00400
	0.00458
	0.00529
	0.00580

	0
	2300
	0
	0.00100
	0.00130
	0.00170
	0.00200

	7
	23456
	0.000298
	0.000502
	0.000561
	0.000632
	0.000682

	0
	34567
	0
	6.66E-05
	8.67E-05
	0.000113
	0.000133

	1
	4000000
	2.50E-07
	9.72E-07
	1.19E-06
	1.46E-06
	1.66E-06


Using MS Excel™ the UCL can be calculated using the following function:  

=CHIINV(α,2*(x+1))/(2*n) 

One of the criteria that will be used for the evaluation of the maximum subject non-conformance rate is to determine if the methodology passes the “common sense test”.

Section g(4) Monitoring Key Process Parameters

(4) Means of monitoring the key process parameters.

Review Points 

Once established the CPOA shall provide for the routine monitoring (e.g., daily) 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?

The supplier should also be able to demonstrate that other key process parameters are being monitored that will affect critical characteristics (i.e., temperature, pressure, etc.,).

Section g(5) Operation Shutdown

(5) Limits and events that impose process shut down.

Review Points 

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 defect is generated from a previously unidentified mode.  

An investigation should be performed (and shutdown may be indicated) if a key process parameter limit is exceeded.

Section g(6) Verification

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

Review Points 

This portion of the “Critical Plan of Action” should also contain a series of questions such as the following;

Has the maximum subject critical non-conformance rate been exceeded?  If so, production must shut down. The determination of current rate should be the number of critical non-conformances produced divided by the total parts produced within a specified time frame.

If the maximum subject critical non-conformance rate has not been exceeded what must be done to assure that the inspection system employed has not degraded?  If a visual system is employed then perhaps instituting a second 100% inspection system is in order to continue production while investigation continues. For AIE, a validation of the defect masters would be sufficient.

Verification should be accomplished in some manner, such as a form, which identifies the potential failure modes. The specific failure mode must be identified for any given critical non-conformance occurrence and if a “new” failure mode is encountered then regardless of whether the historical rate has been exceeded or not the operation must be shut down because something entirely new has occurred and the premise for the CPOA has been altered.  The method of verification (e.g., form) must be updated frequently enough to assure that key process parameter limits are not exceeded.  The use of a database or electronic form is encouraged to enable automatic notification of the actual rate.

Regarding the production process itself, a complete investigation must be completed even when a CPOA is approved for a given critical characteristic. Questions to be asked include; what has changed in the process?  New operator, new material source, new equipment, etc.

Section g(7) Notification

(7) Method and timeline of government notification per f(3).

Review Points 

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.

Section g(8) Process Improvement

(8) Specific process improvement plans designed to improve the overall historical non-conformance rate. The process improvement plans will be linked to the potential failure modes identified in paragraph g(1).

Review Points 

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.  The use of the same CPOA from a previous contract or production order shall not be rolled over.  At a minimum, current 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.

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.  Action shall be taken in accordance with paragraph f at any time the contractor does not comply with paragraph h.

Review Points 

This paragraph is essentially the permission to continue production despite finding a critical non-conformance provided that there is an approved CPOA and the subject non-conformance is consistent with the terms of the CPOA.

The CPOA rates are linked back to paragraph c.

Paragraph i (responsibility for escapes)

i.  If a critical non-conformance is discovered during further processing or after acceptance (i.e., escapes its designated inspection point), with respect to current production the contractor shall take the actions specified in paragraph f above.

Review Points 

The supplier’s plan must state how they will adhere to this portion of the clause; however, this requirement is invoked via a notification to the supplier by the Government and must occur quickly.  This situation represents an escape for the original producer and may invalidate the current Critical Characteristic Control Plan and any CPOA affected, until a cause is identified and corrective action instituted. If the original manufacturer is still in production then the operation involved must be stopped immediately and all production since the escape must be evaluated.

The following actions need to be accomplished:

1 Determine mode and compare against documented modes in an applicable CPOA.

2 Validate inspection system is functioning properly.
3 Use the newly identified escape to recalculate the process non-conformance and inspection error rates for the appropriate time period.

4 Determine if the escape is within the tolerable critical non-conformance escape rate defined in the contract/requirement under which the product was produced.

5 Determine if corrective action is required (fail 1, 2 or 3 above) and implement.

6 Request restart based upon results of above.

The prime contractor discussed in this paragraph is the supplier who signed the Government contract or production order and is responsible for the process that created the non-conformance.  In the case of GFM, the prime contractor would be the supplier who provided the material to the Government.

In a case where Government Furnished Material (GFM) is found to contain critical non-conformances the current supplier shall notify the Gov’t (electronically and via Quality Deficiency Report (QDR)) so the Gov’t may resolve that non-conformance with the supplier of the GFM.

Contract Data Requirements Lists (CDRL)

The following three pages contain template CDRLs to be used with this clause.  These provide the timeline requirements for document submittal and evaluation.
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