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1. PURPGSE

1.1 To establish policy and specific responsibilities for

pl anni ng and conducting a NASA Engi neering and Quality Audits
(NEQA) at contractor facilities and to ensure consistent

eval uations of contractor conpliance with NASA and MSFC
contractual S&VA requirenents.

1.2 NASA Engineering and Quality Audits (NEQA) for Ofice of
Space Flight Projects will be structured and conpl eted as defined
in this plan. This docunent establishes requirenents for

sel ection, preparation, performance, and cl oseout of prine
contractor, subcontractor, and vendor audits. Methodol ogy and
checklists for audit conduct are included in Appendix A

1.3 This plan is organized to provide necessary guidelines and
requirenents for the inplementation of NEQA at facilities and

| ocations involved in manufacture, assenbly, testing, and
processing of hardware. This plan provides the nethodol ogy for
pl anni ng, scheduling, performance, reporting and cl oseout of a
NEQA. This audit can provide indicators of generic system
anonmal i es that cause or contribute to the inability of personnel
to warrant that the product satisfies specified requirenents as
wel | as specific problens in docunentation or performance of
requi red manufacturing/ assenbly operations.

2. APPLICABILITY

This procedure is applicable to all S&VA O fice personnel who may
serve as survey chairnen or team nmenbers on MSFC surveys and to
ot her MSFC organi zati onal el enents and in-house MSFC contractors
that performany kind of work involving QA requirenents on

har dware, software, materials, and process equi pnent.

3. APPLI CABLE DOCUNMENTS

None

4. REFERENCES

None

5. DEFI NI TI ONS

None
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6. | NSTRUCTI ONS

6.1 Objective. The overall objective of this plan is to assure
that all manufacturing and assenbly operations will provide safe
and reliable hardware. This requires accurate and readily
under st ood pl anni ng and associ at ed docunent ati on, adequate
training and certification of operators and inspectors,
conpliance to formal work authorization docunents, and the
assurance that the application of an operator's or inspector's
stanp is a personal warranty that work perforned satisfies the
literal requirenments of the work docunents. The objectives of
the audit are to ensure the foll ow ng:

a. That planning docunents correctly reflect the specifications
and draw ng requirenents.

b. Proper levels of controls are in place to establish planning
requirenents.

c. Appropriate levels of authority are involved in review and
approval of planning.

d. Training and certification are adequate to support the
requi red tasks.

e. Planning and instructions are clear, correct, and easily
executed and can be verified.

f. Conformance to contract requirenments through traceability of
the product to engi neering specifications and draw ngs.

g. Disciplined conpliance to work authorization docunents,
specifications, control docunments, and other requirenents.

h. Inspection stanps provide warranty of satisfactory conpletion
and verification of operations.

i. Adequate controls are in place and properly utilized to
assure correct materials and conmponents are delivered fromstores
to manufacturing fl oor.

6.2 Responsibilities.

6.2.1 NASA Project Ofices or organi zation responsible for the
contract have the primary responsibility to assure inplenentation
of NEQA.
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6.2.2 NASA Engi neering or other technical organizations have the
responsibility to provide technical support to the NEQA through
critical assessnents of the supplier's engineering processes. In
addition, these organi zations shall:

a. Provide recommendations for audits where evidence depicts
necessity.

b. Assist in scheduling and determ ning audit scope, depth, and
focus by evaluating trend data, netrics, process, product or

per sonnel changes, quality escapes, perfornmance neasurenent data,
etc.

c. Participate as required in audits.

d. Evaluate audit nonconformty for effective and efficient
corrective actions.

6.2.3 NASA Safety, Reliability and Quality Assurance (SR&QA)

O fices have the responsibility to provide overall quality
assurance and safety assessnents of supplier's netrics and assi st
in corrective action evaluations, tracking and cl osure, and audit
scheduling. In addition, SR&QA offices shall:

a. Establish procedure for scheduling, planning, conducting, and
reporting audits.

b. Determ ne need for audit, audit scope, depth, and focus by
eval uating trend data, netrics, process, product or personnel
changes, quality escapes, performance neasurenent data, etc.

c. Participate in audits.

d. Evaluate audit nonconformance responses for effective and
efficient corrective actions and verify supplier inplenentation.

e. Retain and safeguard docunents pertaining to audit.
6.3 Audits.

The audit can be conducted in one or two phases. Cenerally, if an
audit has not been conducted in a given area, two phases are
appropriate. Two phases could also be dictated if nmetrics or

ci rcunstances indicate that system c or an unusual nunber of

probl ems exist. Further, the extent of coverage in a Phase |
Audit should be determ ned by increnental results during the
progress of the audit.

CHECK THE MASTER LI ST at https://repository. nsfc. nasa. gov/directives/directives. htm
VERI FY THAT THI S | S THE CORRECT VERSI ON BEFORE USE




Marshal |l Work I nstruction
Qs01

NASA Engi neering and MAY 5330. 2 Revision: A
Quality Audit (NEQA)

Date: August 20, 1999 Page 6 of 29

6.3.1 Phase | Audits (Reference Appendix A).

6.3.1.1 Phase | Actions.

6.3.1.1.1 Plan. Prior to initiation of Phase | investigations,
a plan nmust be established that identifies the product areas to
be covered and the nmethod of investigation.

6.3.1.1.2 Personnel Selected. It is absolutely inperative that
t he personnel performng the investigation be practitioners of
the process and that clear, concise guidelines are provided for
their use. It is also inportant that one or two individuals who
are know edgeabl e of the process, but are non-owners of the
process, be included.

6.3.1.1.3 Team Size. Tean(s) should not exceed six to eight
individuals with all necessary expertise to cover the operation
under review. It is recomended that each team sel ect a
representative to docunent and report results of the

i nvestigation. Custoner representation should be considered.

6.3.1.1.4 A kick-off neeting nust occur with each teamprior to
initiation of the investigation to review the investigation

nmet hod, operations to be covered, and the reporting criteria.
The team nenbers at the kick-off neeting nust be clearly
chartered to review each operation and the supporting docunents
with the focus on accuracy and their ability to perform and
warrant each task as literally stated. In addition to view ng
the tasks for personal warranty, the follow ng itens should be
included in the guidelines for review

a. Are drawi ngs, specifications, and planning accurate and
consi stent ?

b. Are operators and inspectors adequately trained?
c. Are the correct parts and quantity required?

d. Are allowable alternate parts clearly defined?
e. Is the full part nunber identified?

f. Are operation figures adequate?

g. |Is the tooling adequate?

h. Are aids or other non-controlled itens used?
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i. |Is the operation sequenced correctly?

j. Is there a preferred sequence for operations allow ng out-of-
sequence wor k?

k. Are other docunents referenced and is their application
consistent with the text?

. Is this a non-val ue-added operation or step?
m Does the text clearly describe what is to be perforned?
n. 1Is serialization entered at the tine of installation?

0. Can the nechanic, technician, inspector, or engineer warrant
the operation or step as literally stated?

p. Are neasurenent requirenents clear and achi evabl e?

g. Are references to drawi ngs, draw ng notes, specifications,
procedures, etc., correct and necessary?

6.3.1.1.5 Docunentation of Findings. The tean(s) will redline
docunents with proposed changes and corrections.

6.3.1.2 Phase | El ement Sel ection.

6.3.1.2.1 The intent of the Phase | investigation is for the
supplier-formed teamto conduct a candid self-assessnent of their
work. This assessnment will establish a baseline to be used in
the Phase Il evaluation, therefore, it is necessary to adequately
cover a significant sanpling of work docunentation. The
preferred nmethod would be to conplete all planned operations
prior to Phase Il; however, it is recognized that, given

avai lability of personnel and other considerations, sanpling may
be necessary to provide data for evaluation at an earlier tine.

6.3.1.2.2 Considerations used in selecting a representative
sanple are as follows, including relative timng of the tasks and
personnel availability.

a. Are a large nunber of planners involved that woul d influence
the text style and clarity? Sanples should include all types of
styl es.

b. Are tasks or operations performed by a limted nunber of
personnel or are they general application? Sanples should
include all types of know edge bases.
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c. Are tasks planned differently for different operations, i.e.,

test vs. fabrication? Sanples should include all types of
oper at i ons.

6.3.1.3 Phase | Reporting.

6.3.1.3.1 Categorization of Findings. The teamfindings will be
revi ewed and grouped into the foll ow ng categories.

a. Category 1. Flight Safety Change

1. Hardware produced using incorrect planning, specifications,
and/ or drawi ngs with no subsequent inspection, operation, or test
to adequately screen a condition resulting in a potenti al
Criticality 1/1 R failure.

2. Processes or operations that are considered non-robust and
require the hardware to be returned/reinspected after delivery.

b. Category 2: Changes required prior to the next application of
t he task/operation.

1. 2A. Hardware produced/ processed foll ow ng correct
draw ng/ specification but the planning is incorrect. |ncludes
concerns for draw ng/specification validity.

2. 2B: Hardware produced/ processed using correct planning but
draw ng/ specification is incorrect. Includes concerns for
pl anning validity.

3. 2C. Method selected for perform ng an operation or

i nspection which provides the best opportunity for assuring
product integrity and process performance. Does not include
"Better Practice.”" NOITE: Care nust be exercised to avoid
identifying a better practice that invokes a change beyond
current experience and history.

4. 2D:. Any other Category 2 changes, including clarifications of
operations and operator/inspector buyoff. Buyoff clarifications
- ensure operator/inspector can warranty operati on.

c. Category 3: Al planning changes other than Categories 1 and
2, which will be incorporated at next opportunity and further
process changes requiring further study.

6.3.1.3.2 Incorporation of Recommended Changes. After
categori zation, the required changes should be incorporated in a
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timely manner using existing systens with a final review by the
review teamprior to approval to assure that all changes satisfy
their intent.

6.3.1.3.3 Mterial Review and Unsatisfactory Condition
Reporting. Normal rules for Material Review and Unsatisfactory
Condition Reporting will apply to the Category 1, 2A and 2B
changes. Provisions should be in place to initiate and process

t hese docunents as soon as the investigation teans are confident
that the problens are adequately described. Flight rationale and
hardware quality rational e nust be devel oped for each Category 1
2A and 2B itemprior to review by the Phase Il analysis team

6.3.2 Phase Il Audits (Reference Appendi x A).

6.3.2.1 Phase Il Actions.

6.3.2.1.1 Plan. Prior to initiation of Phase Il analysis, a
pl an nust be established that identifies the individuals and
nmet hods.

6.3.2.1.2 Personnel selected for Phase Il analysis cannot be the
sane individuals involved in Phase | investigations. Phase |
personnel rmnust include experts in the systens covered by the
Phase | investigation, with excellent analytic skills to eval uate

and penetrate generic system anonalies for root cause anal ysis.
Bot h NASA and contractor personnel will be included.

6.3.2.1.3 Team Size. No size restriction constrains the nunber
of personnel used on the analysis team |In fact, a larger, nore
di verse cross-section is preferred. Customer participation at
this level is mandatory in order to provide inmmediate visibility
into any product problens.

6.3.2.1.4 A Kick-Of Meeting nust occur prior to initiation of
the anal ysis wherein a Chairman and a Deputy Chairman are
identified along with a Recording Secretary for the proceedi ngs.
A general discussion of the nethods and recording rules wll
occur. The following are areas to penetrate and under st and:

a. Planning Activities

1. Personnel training and experience

2. Release and change process

3. Approval s and checking
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Pl anni ng

Compl exity level and warranty capability

o o A

Accuracy of planning, draw ngs, and specifications
7. Lines of authority, control, and responsibility for planning
b. Personnel

1. Special skills identification and training

2. Experience levels and tenure

3. Propensity to foll ow planning and warranty el enents
c. Hardware Inventory, Controls, and Tooling

1. Kitting nethods

2. In-process hardware storage

3. Tooling/test fixture and shop aid controls

d. Manufacturing/ Assenbly

1. Use of shop practice inconsistent with formal nmanufacturing
pl anni ng or use of uncontrolled docunented procedures.

2. Level of independence of quality inspectors.

3. ldentification of tasks which require special skills and
training not currently being provided.

6.3.2.1.5 Phase | Team Presentation. As a mninmm the review
process wll involve Phase | team presentation to the Phase |
anal ysis teamcovering all Category 1 and 2 changes, and
sufficient sanpling of Category 3 changes to devel op confi dence
in the proper classification. Note: A |arge percentage of
policy issues and needs may be identified in the Category 3 which
necessitates a sufficient sanple size and depth of review. (A
preferred nmethod of data presentation is the use of redlined

pl anni ng copies. This provides the best visibility into the
probl em and the proposed change; however, it may be necessary to
review one-line sunmaries if there are a large quantity of
changes to be reviewed. |If one-line sumuaries are enpl oyed, red-
line planning copies will be available for the teamto use at
their discretion.)
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6.3.2.1.6 Listings of Generic Findings/Concerns, Actions, and
Recommendations wil|l be devel oped during the process of review ng
t he Phase | changes. This information should be distributed to
the Phase | tean(s), as it is developed, to aid in subsequent
reviews and increase awar eness.

6.3.2.1.7 Phase Il Hardware Audits. The Phase Il teamw ||
apply the NEQA process to either check the validity of the Phase
| red-line activity and/or to investigate other areas not

addressed in Phase | to support Phase Il analysis. The nunber of
hardware audits is dependent on the sanple size determ ned by the
Phase Il teamto satisfy their objectives. As a mninmm nenbers
of the Phase Il team and custoner representatives will be
chartered to review a specific conponent or process. The
hardware audit wll initiate fromthe earliest point in the

processi ng of the conponent and end at its latest state. The
audit process described in Appendix Awll be utilized.

6.3.2.2 Phase Il Assessnent.

6.3.2.2.1 Conclusions. The analysis teamwll, at the
conclusion of reviewing all changes identified by the Phase |
team(s) organize the data and identify synptons of overall system
probl ens. Additional review of systens in question may be
required and these areas will be reviewed at this tine.

6.3.2.2.2 Additional Review The analysis teamnmy, at its

di scretion, identify further sanpling or conplete re-
investigation by the Phase | tean(s), if there are concerns for
the level of review applied or significant system probl ens.

6.3.2.2.3 Corrective Action Plan. At the conpletion of the
anal ysi s team assessnent, the teamis required to establish a
corrective action plan, if applicable, with clearly defined
criteria for closure and assignnment of personnel to assure
conpl eti on.

6.3.2.3 Phase Il Reporting. A final report will be prepared per
t he guidelines in Appendi x A

7. NOTES

7.1 Background. Among the nost critical operations conducted
for NASA by contractors are those associated wi th manufacture,
assenbly, test, and processing of flight hardware. Until
recently, insufficient attention has been given to these
operations to assure their effectiveness. No Agency policy
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existed to require audits of the operations. |In addition,

audits, when conducted, tended to be "top down conpliance" audits
wher e NASA personnel sanpled quality nanagenment systens,
docunents, specifications, plans, and manufacturing procedures to
verify contract conpliance. The inadequacy of conpliance audits
was clearly denonstrated when a maj or supplier manufactured and
shi pped a safety-critical assenbly which did not neet draw ng
specifications in critical areas. It was discovered that an
audit had given conmendations to the manufacturing area which
produced this defective part (and others) near the tine of the
audit. A subsequent review reveal ed major problens which could
result in errors. The review, conducted by the supplier and
NASA, forned the basis of a new audit procedure which has been

i npl enented at several suppliers with remarkabl e success. The
procedure is being inplenmented across all Ofice of Space Flight
prograns and is referred to as the NASA Engineering and Quality
Audit (NEQA).

7.2 Introduction.

7.2.1 The basic concept of the audit is sinple. It requires a
di sciplined and orderly review of the accuracy and application of
all processes involved in the operations. The fundanental

di fference between this audit and a contract conpliance audit is
that the enphasis is placed on the actual work and associ at ed
systens rather than on the existence of systens to confirm
contract conpliance. The review verifies the accuracy of work
docunent ati on and procedures, that operators are rigorously
followi ng official procedures and understand them that operators
are adequately trained, and that all supporting systens (e.g.
configuration managenent, inspection, manufacturing, planning,
test, material and hardware control, netrology, conformance
control, etc.) are in place and functioning as intended. The
review should verify that the stanp or signature of an inspector,
mechanic, or technician is their personal warranty that the work
was performed as specified in official docunmentation and that all
docunent ati on was accur at e.

7.2.2 The review which originated this audit process was
performed in two phases. In Phase |, the supplier formed teans
conposed of nechanics, inspectors, technicians, and engineers to
conduct the initial review These teans conducted a candid self-
assessnment of their work. The people responsible for the work
and those who actually performit are in the best position to
identify problenms. |If properly notivated, they are the key to
finding and correcting specific and system c problens. This

uni que aspect of the audit process has been credited by observers
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as being the nost inportant elenment in the success of the
revi ews.

8. SAFETY PRECAUTI ONS AND WARNI NG NOTES
None
9. RECORDS

Audit findings and reports will be maintained by the Safety and
M ssion Assurance O fice for the |ife of the Shuttle program

10. PERSONNEL TRAI NI NG AND CERTI FI CATI ON
None

11. FLOW DI AGRAM

See Appendi x A.

12. CANCELLATI ON

MA 5330.2 dated May 14, 1999

Oiginal Signed by
Carolyn S. Giner

A. G Stephenson
Director

Appendi x NASA Engineering and Quality Audit (NEQA) Process
Requi rement s and Met hodol ogy
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NASA Engi neering and Quality Audit (NEQA) Process
Requi rement s and Met hodol ogy

1. Audit Scheduling and Pl anni ng

1.1 Hardware selected for an audit may be a major assenbly,
subassenbl y, conponent or individual part, and should be selected
prior to the audit or at the opening session of the audit. The
following criteria will be considered for hardware sel ection:

a. Audit objectives including adverse trends

b. Particular process to be eval uated

c. An itemthat involves several critical processes
d. Hardware availability

e. Items that can be traced from acceptance to receiving
i nspection including raw material certification

f. Itens that allow the audit to eval uate nmany

manuf act uri ng/ assenbly functions, e.g., fabrication controls,
nonconf ormance reporting, netrol ogy, configuration/change
control, etc.

1.2 The S&VA O fice, in cooperation with engi neering and

proj ect organization, wll collect and anal yze data for
schedul i ng and planning audits and wll assign an audit chairman.
A contractor or subcontractor will be scheduled for audit
periodically or selectively based on data indicating nunerous or
significant discrepancies, adverse trends, quality escapes,

and/ or significant changes to the contractor's operation. The
project office wll notify the contractor at |east 15 workdays
prior to the audit. The notification letter will include the
audit dates and necessary contractor support. Subcontractors or
vendor audits will involve the prime contractor. The chairnman
shall identify the hardware and/or areas to be audited. This
wi |l be acconplished by coordination with the project office,

engi neering organi zati on, and eval uati on of probl ens/trends
conpil ed by S&VA. The chairman is responsible for notifying the
contractor whether or not the Phase | self-assessnent is required
prior to comrencing Phase Il. \Wether both phases of the audit
are required wll depend upon the circunmstances associated with a
particul ar application. However, if a Phase | Audit is not
conducted, the Phase Il Audit must be constructed to involve the
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personnel (technicians, inspectors, etc.) actually performng the
wor K.

1.3 The chairman will approve Phase Il team nenbers; nmatching
avai |l abl e expertise to product, process, or area to be reviewed.
The teamw || be made up of CGovernnment and contractor personnel.
The project or engineering organization shall provide a senior

t eam nmenber and ot her personnel as appropriate.

1.4 The teamw ||l gather and eval uate programrequirenments and
avai |l abl e contractor docunents to becone famliar with the
contractor's system

2. NASA Engineering Quality Audit (NEQA) Flow is shown on
Figures 1 and 2.

3. Audit Perfornance.

3.1 Phase | Assessnents. NEQA requires careful tracking of the
part through the manufacturing and assenbly process. Physical
noves, machining, inspections, and tests, etc., are validated by
revi ewi ng docunentation, personnel certifications, and governing
engi neeri ng draw ngs.

3.1.1 Opening Session.

a. Selection of parts to be reviewed will be nade at this
neeting, if not previously selected. An effort should be nade to
sel ect parts which involve a maxi nrum nunber of nmanufacturing
processes and is near the end of manufacturing. Part nunbers and
serial nunbers of parts selected will be recorded.

b. The audit teamw || review the manufacturing flow from

mat eri al receipt to acceptance for the selected parts or systens,
and in conjunction with the contractor, determ ne the scope of
the audit.

3.1.2 Part Integrity. |If the selected part is new hardware, the
audit shall include tracking the selected parts back to raw

mat eri al purchase/certification. Procedure docunents, receiving
data, equipnent/facility certifications, personnel qualifications
and certifications, etc., shall be reviewed. |If the selected
part(s) is recycled hardware, traceability to raw material may
not be achievable during the tine constraints of the hardware
audit. The audit team and the manufacturer shall determ ne the
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boundary of the part integrity portion of the audit and clearly
docunent the limts of the review

3.1.3 Process Integrity. The audit teamnust review in detail,
line-by-line, the principal work authorization docunent,
specifications, procedures, instructions, control docunents, and
ot her requirenents being used to control operations on the part
or assenbly. The objective is to ensure the work is being done
in accordance with rel eased engi neering docunentati on.

Therefore, all referenced specifications, standards, procedures,
draw ngs, special tools, etc., nust be traced to denonstrate that
engi neering intent was achi eved.

3.1.4 Shop Audit. The audit shall include an operational review
of the manufacturing area. The audits nust |ocate the selected
parts or assenblies and review, line-by-line, all associated shop

fl oor docunentation for conpleteness and accuracy. At this

poi nt, the team may broaden the scope of their review to include
rel ated hardware being processed, desk-level instructions, and
ot her general inspections.

3.1.5 The audit team nmenbers will utilize the NEQA Checkli st
(see Section 4), included in this docunent, to conduct the audit.
Team nmenbers are free to pursue other areas as they deem
appropri at e.

3.1.6 Findings nust be documented. An Audit finding record or
ot her applicable forns may be used. Findings nust be classified
as foll ows:

a. Discrepancies - Systemdeficiencies or irregularities found
in areas controlled by requirenents, specification, or
procedures. Discrepancies will be tracked to closure.

b. (Observations - Reconmendations intended to inprove the

manuf act uri ng/ assenbly operations, which are not controlled by
requi renents. Personnel responsible for the function being
reported should be interviewed to provide information needed in
determ ning root causes of the discrepancies. (See Attachnent
for exanples of generic classification and possible root causes).

3.2 Phase || Assessnents.

3.2.1 The Phase Il Audit will reviewthe work of the Phase Audit
(sel f assessnent) and performa check audit by utilizing the sane
nmet hods as Phase |, except with a smaller sanple of hardware in
lieu of an extensive hardware process assessnent. |If conditions
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warrant a Phase Il Audit only, this sanple assessnment shoul d be

somewhat | arger.

3.2.2 The Audit chairman will provide a copy of all findings to
the contractor representative. The findings will be approved by
the audit chairman and the project office team nenber.

3.2.3 Findings recorded as discrepancies will be tracked to

cl osure. Findings recorded as observations will be considered as
recomendati ons intended to inprove the manufacturing/assenbly
operations. Recomendations are provided to the Governnment
Project Ofice and contractor but not tracked.

3.2.4 An audit finding may be closed during the on-site audit
activity if the corrective action can be determ ned, inplenented,
and verified. However, finding closeout will usually occur after
the site visit.

3.2.5 The Governnment Project Ofice, in conjunction with the
contractor project office, will be responsible for definition,
schedul i ng, and inplenmentation of corrective action. This
responsibility will be assumed inmrediately after the audit. S&VA
will track closure and the teamchairman will sign fina
verification of conpleted corrective action along with the

proj ect manager.

4. NEQA Sequential Checklist.

4.1 Receiving |Inspection.

4.1.1 Record the nonencl ature and serial nunber of the selected
audit material / hardwar e.

4.1.2 Conpare selected hardware material procurenent
specification requirements with receiving records to verify
conpliance with specification requirenents.

4.1.3 Verify that the selected material/hardware used in the
fabrication of flight hardware is certified and acconpanied wth
certification docunentation.

4.1.4 Verify that acconpanying material traceability docunents
for parts/material received by the contractor are conplete and
correct.

4.1.5 Verify that the selected hardware/ material is inspected
for proper identification (serial nunber, |ot nunber, date code,
etc.) in the correct manner (etched, stanped, painted, tagged,
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etc.) and location as specified in the draw ngs and procurenent
speci fications.

4.1.6 Physically inspect storage area to ensure segregation of
flight hardware from

a. Nonflight material/hardware
b. Material awaiting inspection and test sanple results
c. Accepted and rejected materi al

4.2 Citical Mnufacturing Processes. Identify critical
processes selected for evaluation and performthe foll ow ng:

a. Line-by-line conparison of critical process with process
specification and identify potential problem areas.

b. Spot-check interviews with personnel involved with
manuf acturing of the hardware to determne if requirenents of
specification are properly understood.

c. Verify procedures are in place for the certification of
critical processes and personnel .

d. Evaluate contam nation control procedures for selected
hardware to ensure conpliance with specification requirenents.

e. [Exam ne each inspection point for proper placenent in the
selected critical process sequence.

f. Verify conpliance with required inspections by properly
certified inspectors.

4.3 Manufacturing Planning and Fabrication Controls. Reviewthe
manuf act uri ng pl anni ng docunentation line-by-line for the

sel ected hardware item and evaluate for conpliance with
specification. The evaluation should include the follow ng:

a. Verification that the conplete data packages are |l ocated with
the hardware item

b. Assurance that the itemis protected physically and
environnmental | y, as required.

c. Verification that the planning docunentation clearly defines
the operation to be perforned:

CHECK THE MASTER LI ST at https://repository. nsfc. nasa. gov/directives/directives. htm
VERI FY THAT THI S | S THE CORRECT VERSI ON BEFORE USE




Marshal |l Work I nstruction
Qs01

NASA Engi neering and MAY 5330. 2 Revision: A
Quality Audit (NEQA)

Date: August 20, 1999 Page 21 of 29

1. Sequence of operations
2. Setups

3 Equi prrent and tool s

4. Processes

5 Det ai | ed procedures

6 Drawi ng nunbers and revi sions

7. Test operations

8. Specifications

9. Raw materials

10. Environnent controls

11. Handl i ng equi pnent

12. ldentification of inspection points

d. Verification that inspection points are properly placed to
verify conpliance wth requirenents.

e. Verification that approved inspection work instructions
contain as a m ni mum

1. Accept/reject criteria

2. Inspection tools, gauges, equipnent

3. Drawi ng nunber, revision, and nonencl ature

4. Workmanshi p standards

5. Details of specific inspections to be perforned
6. Ilnspection records

7. Control of nonconform ng nmaterial

f. Verification that the manufacturing planning paper reflects
any out-of -sequence operations and that inspection points have
not been omtted.

CHECK THE MASTER LI ST at https://repository. nsfc. nasa. gov/directives/directives. htm
VERI FY THAT THI S | S THE CORRECT VERSI ON BEFORE USE




Marshal |l Work I nstruction
Qs01

NASA Engi neering and MAY 5330. 2 Revision: A
Quality Audit (NEQA)

Date: August 20, 1999 Page 22 of 29

g. Ensure that the manufacturing planning paper reflects the
| at est engi neering changes and that the changes are properly
approved.

h. Identification of approved procedures for disposition
(mar ki ng and segregation) of rejected hardware. Has any materi al
been rejected? |If so, is arejection tag attached to the
material? Is the material identified and renoved/ segregated?

i. Verification that authority to nove the hardware to the next
manuf act uring operation is defined.

j. Verification that workmanshi p standards are clearly defi ned.

k. Verify that closeout inspections are perforned on itens such
as bl ack boxes, gear boxes, and equi pnent contai ners.

|. Evaluate the contractor's identification and control of
tenmporarily installed equipnent.

m Verify that shipping, packaging and handling are adequate to
prevent rust, oxidation, deterioration, and damage.

4.4 Hardware Acceptance Test.

4.4.1 |f possible, witness an acceptance test of the selected
audit hardware itenm(s)/or a simlar item

4.4.2 Conduct a line-by-line evaluation of the as-run test
procedure and conpare with the test plan and appropriate
speci fication.

4.4.3 Verify that test equipnment is controlled, nuaintained, and
calibrated as specified in procedures.

4.4.4 Verify that the test environnent is controlled to
speci fied requirenents.

4.4.5 Verify that nonconfornmances are properly docunented prior
to, during, and after testing.

4.4.6 Verify records and data of testing are accurate and in
sufficient detail to provide conplete verification and
eval uati on.

4.5 Material and Hardware Control (Nonsequential Checklist).
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4.5.1 Verify that the contractor has approved operating
procedures for proper control of material stores including
government - furni shed materi al

4.5.2 Conpare material specification requirenents with storage
practices to verify conpliance with specification requirenents.

4.5.3 Evaluate controls to ensure correct material is delivered
fromstores to manufacturing floor.

4.5.4 |s there a systemfor continual identification of materi al
for traceability and data retrieval ?

a. Does the ability for data retrieval extend back to the | owest
| evel specified?

b. Does the data retrieval system enable determ nation of the
| ocati on of conponents with identification nunbers (serialized,
| ot nunbered, date coded, etc.)?

c. Do the identification nmethods ensure a unique part or type
nunber for individual articles, lots of articles, or material?

d. Does the identification system preclude re-use of serial
nunbers of scrapped articles?

e. Are records of articles and materials retained in a safe and
accessi bl e | ocati on?

4.5.5 Verify that material hardware is properly segregated,
e.g.,

a. Mterial awaiting inspection and test sanple results.
b. Acceptable and rejected material.
c. Flight and nonflight material/hardware.

4.5.6 Are age and shelf-life-limted materials/itens adequately
control |l ed?

4.5.7 Are Material Utilization Agreements current and properly
approved?

4.5.8 Are procedures in place for identifying materi al s/ hardware
whi ch have cyclic testing and/or processing limtations? Are
appl i cabl e personnel famliar with the procedures?
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4.5.9 Are limted-use itens identified to avoid m suse?
4.6 Metrol ogy.

4.6.1 Are procedures and plans in place for the calibration of
nmeasur enent standards and equi prment ?

a. Are calibration standards used traceable to the National
Institute of Standards and Technol ogy? Does a review of the
certification of each standard reveal calibration within the |ast
year? Are neasurenent standards uniquely identified and | abel ed,
tagged, or coded to indicate calibration status and due date of
next calibration?

b. |Is automatic test equi pnent under schedul ed eval uation by the
met rol ogy organi zati on?

c. Are procedures adequate and effective for the protection of
test equi pnent during handling and storage (by netrol ogy
organi zation)?

4.6.2 Are all standards and equi pnent used in measurenent
processes required to be recalled and recalibrated at established
i nterval s? Does an inspection of test equi pnent denonstrate that
the calibration is current?

a. Are calibration records maintained as required?

b. Are netrology |aboratory environnmental requirenents adhered
to?

c. Evaluate the automatic inspection/testing equi pnent
preventive maintenance program

1. |Is the preventive maintenance program docunented incl uding
adequat e schedul es and i npl ementi ng procedures?

2. Does the contractor conply with these docunented
requi rement s?

3. Is the equi pment thoroughly tested, validated, or certified
before putting it back in operation follow ng nmai ntenance?

4. Are the proper tools and consunmabl es available to correctly
conpl ete the mai ntenance actions?
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5. Are personnel perform ng the mai ntenance adequately trained
and know edgeabl e of the preventive nmaintenance procedures and
requi renment s?

4.7 Configuration Control. Verify that proper procedures are in
pl ace to inplenent the contract Configuration Control Plan.

4.7.1 Are change control procedures in place to provide
identification of approval authority, establish effectivity, and
to provide for tinely distribution to organi zations responsible
for inplenentation and purge of obsol ete docunents?

4.7.2 Are all changes incorporated into drawings in a tinely
manner? Are all copies of drawings properly updated in a tinmely
manner ?

4.7.3 Are engineering changes incorporated into planning paper
and are shops working to the current planning paper?

4.7.4 Have all deviations fromthe rel eased design for flight
har dwar e been properly addressed and docunented by MRB or
wai ver/ devi ati on?

4.7.5 1s there an adequate systemto verify the “as-built”
versus the “as-designed” configuration?

4.7.6 Does a detailed review of the conpleted data package
denonstrate full conpliance with contract requirenments?

4.8 Training and Certification.

4.8.1 Are critical processes that require certification and
training clearly defined?

4.8.2 Does the contractor have a well-defined personnel training
and certification plan?

a. Do the personnel have proof of certification for work they
are performng?

b. Are recertification requirenents defined and is the
contractor in conpliance?

c. Are accurate records maintained on the training and
certification status of personnel ?

4.9 Nonconfornmances and Control of Nonconformn ng Hardware.
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4.9.1 Review docunmentation used to control nonconform ng
articles and materials and determ ne on-the-floor conpliance with
t hi s docunent ati on

4.9.2 Select a flight hardware item (selected audit itemif
possi bl e) in process where nonconformances have been processed
and evaluate for the follow ng:

a. Nonconformance paper

b. Dispositions

c. Verification of action taken

d. Re-inspection

e. Corrective action

f. Recurrence control

g. Is/was the hardware requiring disposition adequately
controlled (tagged, segregated)?

4.9.3 Are failure trends analyzed for repetitive failure nodes?

4.9.4 Select a sanple (fromselected audit itemif possible) of
Material Reviews (MRs) and review for:

a. Adequacy of discrepancy description.

b. Is rationale provided to justify dispositions? |s supporting
data (stress analysis, |lab reports, test data, etc.) referenced
on MR or attached?

c. Does disposition address all described defects?

d. Have applicable specifications been called out for the
rewor k?

e. Were sufficient retest requirenents identified?
f. Verify concurrence signatures of appropriate personnel.

g. |Is the action an appropriate MRB action or should it have
been a devi ati on/ wai ver?

4.9.5 Evaluate the contractor’'s effort to reduce “use as is” MRB
di screpanci es.
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4.9.6 Verify that the contractor has approved standard rework
and repair procedures.

4.9.7. Are adequate procedures in place to rework, segregate, or
di spose of nonconform ng hardware?

4.9.8 Does the contractor have adequate procedures for purging
obsol ete/ nonflight hardware from stores and shop areas?

4.9.9 Are obsolete/nonflight hardware itens allowed in shop
cabi nets, individual tool boxes, or other shop areas?

4.9.10 Can obsolete/nonflight hardware be readily identified
Wi t hout exam ning part nunber or serial nunber?

5.0 Inplenentation and Verification.

5.1 Report. The audit chairman, with the assistance of the
audit team wll prepare a formal audit report. The report wll
contain, as a mninum the follow ng:

a. Anarrative summary of the audit results (highlighting the
significant findings and recomendati ons for corrections to
deficient areas).

b. A summarized count of findings and identification of root
causes with appropriate recomrendati ons.

c. A corrective action plan for all actions and findings.

d. A master schedule for correction/inplenmentation of changes,
findi ngs, and probl ens.

Note: The final report shall include (as an Appendi x) the entire
Phase | report.

5.2 Audit Coseout Procedures. Corrective Actions nust be
docunented. The CGovernnent Project Ofice in conjunction with
the contractor project office will be responsible for definition,
schedul i ng, and inplenmentation of corrective action. This
responsibility wll be assumed inmrediately after the audit. S&VA
will track closure and the teamchairman will sign fina
verification of conpleted corrective action along with the

proj ect manager.

5.3 Exanples O Ceneric Cassification And Possi bl e Root Causes.
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5.3.1 Generic Problem Procedure/ Specification Nonconpliance -
ROOT CAUSES:

a. Personnel did not think requirenent necessary.
b. Lack of required effort to do quality job

c. Personnel not know edgeabl e of requirenent.

d. Requirenent not clear.

e. Human error.

f. Managenent pressure to neet schedul e.

5.3.2 Generic Problem |nadequate Procedure/ Specification - ROOT
CAUSES:

a. Lack of detail.
b. Coordination and revi ew i nadequat e.
c. Specifications do not reflect current requirenents.

5.3.3 Generic Problem |nadequate Managenent Attention - ROOT
CAUSES:

a. Insufficient management visibility.

b. Low priority.

c. Schedul e/ Resource pressure.

5.3.4 Generic Problem |nadequate |Inspection - ROOT CAUSES:
a. Inadequate Training.

b. Lack of attention to detail.

5.3.5 Generic Problem |nadequate Manufacturing Planning - ROOT
CAUSES:

a. Planner failed to recognize engi neering requirenents.
b. Human error.

c. Lack of tinmely update to on-the-floor planning.
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5.3.6 Generic Problem I|nadequate Training - ROOT CAUSES:
a. Failure to recogni ze need.

b. Inproper training program
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