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I.  Introduction

A.  Objectives

1.  Objectives of the Design Review

The primary objective of a design review is to ensure that the product meets the requirements.  The design review board director provides the program manager with an executive level assessment of how well the product meets the requirements.

As a part of the overall systems engineering process, formal design reviews enable an integrated assessment of the system’s design progress against plans and key knowledge points in the development process.  Engineering rigor, interdisciplinary communications, and competency insight are applied to the maturing design in the assessment of requirement traceability, product metrics, and decision rationale.  Design reviews are an integral part of the systems engineering process and consistent with existing and emerging commercial standards.  

Secondary goals in support of the primary objective are to:

· evaluate the design for compliance to known technical requirements;

· ensure the emerging design is ready to enter the next stage of development;

· ensure the product is safe and reliable;

· ensure the product exhibits the characteristics necessary to prove effective and suitable during operational evaluation throughout the development phase;

· verify interfaces compatibility;

· prevent mistakes and omissions;

· challenge the design for optimization;

· bring additional technical knowledge to the design process; and

· assess risk.

2.  Objectives of the Design Review Handbook

The objectives of this design review handbook are to provide:

· a simple and useful reference for the users (system engineering engineers, class desk officers, etc) in the implementation of NAVAIRINST 4355.19A; and

· a tool for guidance and procedures on how to prepare, plan and execute design reviews.

(This handbook does not address contractual issues.  While many of the processes described in this handbook may be used with most design reviews, the instruction was written specifically to address Systems Requirements Review (SRR), Preliminary Design Review (PDR), and Critical Design Review (CDR) Acquisition Category (ACAT) programs.)

The following Parts I.B and I.C are an unofficial copy of the instruction, an official copy is available at TEAMProcess.nawcad.navy.mil.

B.  NAVAIRINST 4355.19A

{Unofficial Copy – Official Copy available at:  TEAMProcess.nawcad.navy.mil }

DEPARTMENT OF THE NAVY

NAVAL AIR SYSTEMS COMMAND
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NAVAL AIR SYSTEMS COMMAND HEADQUARTERS

47123 BUSE ROAD, UNIT #________ 

PATUXENT RIVER, MD 20670-1547


IN REPLY REFER TO

NAVAIRINST 4355.19A


AIR-4.1


19 May 1999

NAVAIR INSTRUCTION 4355.19A

From:
Commander, Naval Air Systems Command 

Subj:
DESIGN REVIEWS 

Encl:
(1) Request for Action Procedures

1. Purpose.  To establish policy and assign responsibilities to conduct systems engineering design reviews for Naval Aviation Systems Team (TEAM) programs.

2. Cancellation.  This instruction supersedes NAVAIR Instruction 435519 of 28 May 1985.  Since this is a major revision changes are not indicated.

3. Scope.  This instruction applies to the TEAM field activities and its sites.  This includes the Program Executive Officers (PEOs).

4. Objective.  This instruction identifies technical requirements, planning responsibilities, recording requirements, and Design Review Boards (DRB) role for three major design reviews: the System Requirements Review (SRR), the Preliminary Design Review (PDR), and the Critical Design Review (CDR).

5. Background.  As a part of the overall systems engineering process, formal design reviews enable an integrated assessment of the system’s design progress against plans and key knowledge points in the development process.  Engineering rigor, interdisciplinary communications, and competency insight are applied to the maturing design in the assessment of requirement traceability, product metrics, and decision rationale.  Design reviews are an integral part of the systems engineering process and consistent with existing and emerging commercial standards.  Specific guidance on implementation of this instruction together with other information is provided separately in handbook format.

6. Policy.  Naval Air Systems Command (NAVAIR) conducts design reviews on the Program Executive Officer (PEO) and NAVAIR managed acquisition programs (acquisition categories I through IV).  Design reviews may also be applied to Abbreviated Acquisition Programs (AAPs) as determined by the cognizant PEO and program manager.  Program plans and contracts should provide for the conduct of design reviews as part of the acquisition process. An objective of design reviews is to provide the program manager with an executive-level engineering assessment.  Design reviews shall be conducted by a DRB and chaired by a DRB Director.  Design review plans shall address location, scope, procedures, participant responsibilities, documentation requirements, and other considerations that may apply.  Design reviews are not considered complete until all action items have been resolved.

Program managers shall ensure that the results of the design review (overall technical assessment and resolved action items) are addressed by the program team and are integrated into the management assessment of program technical, cost, and schedule risk.

7. Description.  Design reviews evaluate the technical progress of a system’s design toward meeting specification performance requirements.  As a product develops, it passes through a series of reviews of increasing detail.  Each review is tailored to ensure that the emerging design is ready to enter the next stage of development.  Design reviews should be event driven and conducted when the system’s design is ready for review.  Accordingly, each review must have defined entry and exit criteria tied to the required level of design maturity and applied across all requirements and technical disciplines.

a. System Requirements Review (SRR).  An SRR confirms that the system conceptual design is ready to proceed into preliminary design, and verifies that:

(1) the conceptual design satisfies the contractually required functionality and performance;

(2) the conceptual design addresses both stated and derived requirements with sufficient traceability;

(3) all functional requirements are derived and defined;

(4) enabling technologies are sufficiently mature; and 

(5) exit criteria have been met.

b. Preliminary Design Review (PDR).  A PDR confirms that the design is ready to proceed into the detailed design phase, and verifies that:

(1) the design approach satisfies contractually required functionality and performance;

(2) the design approach addresses both stated and derived requirements with sufficient traceability;

(3) all functional requirements are allocated to configuration items and functional and physical interfaces are defined; and 

(4) exit criteria have been met.

c. Critical Design Review (CDR).  A CDR confirms that the detailed design is ready to proceed with coding, fabrication, assembly, and integration efforts, and verifies that:

(1) the detailed design satisfies the contractually required functionality and performance;

(2) the detailed design addresses both stated and derived requirements with sufficient traceability;

(3) the interface control documents and draft product specifications are complete; and

(4) exit criteria have been met.

d. Incremental (bottom up) design reviews of lower level Configuration Items (CIs) prior to the overall system design review are encouraged.  A CI is defined as an aggregation of hardware/software, or any of its discrete portions, which satisfies an end use or function.  Successful completion of incremental reviews not only reduces risk for the system review, but also can ensure that CI data required for the overall system review is available.  Entry and exit criteria for these incremental reviews should be consistent with the overall review.

8. Review Elements.  Design reviews shall be conducted on each item of the system under configuration control.  A primary objective of a design review is the multi-disciplinary assessment of the integrated design against the integrated set of requirements.  The required technical disciplines come primarily from the DRB and participating Integrated Program Team (IPT) members.  The review team may be augmented by Subject Matter Experts (SMEs) to support specific high-risk areas or engineering/logistics disciplines.  Areas of concern raised during the review shall be documented via NAVAIR 4355/4 (01/99), Request for Action (RFA) Chit.  Enclosure (1) gives a sample on completion of NAVAIR 4355/4 (01/99).  Sub-elements of the design as well as the overall design shall be assessed against the full spectrum of requirements to include, but not be limited to, the following attributes:

a. Performance.  All performance attributes of the design shall be addressed and traceable back to the driving requirement.  Requirements drivers include, but are not limited to, Key Performance Parameters (KPPs) called out in the operational requirements.  Requirements derived from the operational environment shall also be addressed (e.g., System Safety, Electromagnetic Environmental Effects, Human Factors, Survivability, etc.).

b. Cost.  Assessment of cost shall include all life cycle cost contributors to Total Ownership Cost (TOC).  While under development, the system’s TOC is primarily managed via the Cost as the Independent Variable (CAIV) process.  Design trade-offs driven by cost concerns shall be shown along with alternatives considered.  In addition to the assessment, status against the available development budget (IPT allocation) shall also be addressed.

c. Schedule.  Development schedule for the system under review shall be addressed to include critical path activities and estimates of completion of key tasks.

d. Weight.  Current status, goals, thresholds, and trends in weight estimate shall be addressed and related to the design drivers.  Elements of system weight shall be consistent with any overall weight management process established for the program.

e. Producibility.  The review shall address system producibility requirements and design for manufacturing.  Parts count, production costs, and material and process maturity shall be addressed following program and system requirements.

f. Supportability.  All elements of supportability (reliability, maintainability, logistics, training, availability, etc.) shall be included as elements of system performance and addressed accordingly.  Current status, goals, thresholds, and trends in performance estimates shall be addressed and related to the design drivers.

9. Action.  The following responsibilities are assigned relative to the planning, conduct, and reporting of design reviews.

a. The NAVAIR Assistant Commander for Research and Engineering (AIR-4.0) will designate the DRB director.

b. The DRB Director shall assemble and convene the DRB for the system under review; assemble, assess, and integrate the material presented to develop a technical assessment for the system under review; determine disposition of RFAs in an executive session; and issue a design review report.  Composition of a sample DRB is:

(1) DRB Director;

(2) Program Manager representatives (Industry and Government);

(3) Assistant Program Manager for Systems and Engineering (APMSE);

(4) Assistant Commander for Logistics (Air-3.0) designated logistics representative;

(5) Counsel;

(6) Contracting Officer;

(7) Recorder;

(8) Resource Sponsor (Requirements Officer);

(9) Subject Matter Experts (as determined by engineering and logistics team leaders).

c. The DRB shall advise the DRB Director on RFA disposition and technical assessment.

d. The system APMSE shall:

(1) ensure the performing activity provides the supporting data and participation in the required design reviews;

(2) develop, coordinate, and execute, in cooperation with the performing activity, individual design review arrangements;

(3) ensure the preparation of design material is coordinated across IPTs;

(4) conduct the review for the DRB; and

(5) organize and supervise the documentation of RFAs in support of the DRB Director.

e. The logistics representative shall ensure that all relevant supportability issues are addressed.

f. All design review participants shall assess the materials presented at the review, document concerns by means of RFAs, and submit RFAs to the DRB Recorder.

g. Integrated Program Team Members.  Each IPT team member is responsible to the system APMSE for developing and presenting the design review material.

h. The DRB Recorder shall prepare and collate RFAs for submission to the DRB.  The recorder (or contractor if required by the contract) shall have design review minutes ready for distribution by the DRB Director within 30 days after completion of the design review.

10. Design Review Report.  The design review report shall be signed by the DRB Director and distributed to the other participants as designated by the DRB Director.  The report shall include:

a. the location and dates of the design review;

b. the list of the DRB members, advisors, and other participants;

c. one copy of each RFA;

d. the Director’s technical assessment; and 

e. design review minutes.

11. Form.  NAVAIR 4355/4 (01/99), Request for Action Chit, is made available locally via Delrina Formflow.

J. A. LOCKARD



Distribution:  FKA1A (established quantity)

SNDL:  FKA1A (Deputy Commander, Assistant Commanders, Comptroller, Command Special Assistant, Designated Program Managers, Administrative Officer, Competency Team Leaders, and Department Heads and Division Head); FKR

Copy to:  (2 copies each unless otherwise indicated) SNDL: C21 (1 copy); FKA1A, AIR-7.5 (1 copy), AIR-7.1.1.2 (5 copies), AIR-4.1 (5 copies), AD-7.2.5 (1 copy)

Stocked;  Defense Distribution Depot Susquehanna Pennsylvania, Bldg 05, 5450 Carlisle Pike, Mechanicsburg, Pa.  17055-7089

NAVAIRHQs Directives Web Site:  www.nalda.navy.mil/instructions/default.cfm
REQUEST FOR ACTION PROCEDURES

1. The RFA format, or its equivalent, will be used to document a situation where a design approach does not appear to meet the specification requirement or where a change must be made even though the design appears to meet the specification requirement.  As such, recommended action, the RFA response, and executive session disposition.  The form may also be used to document a Request for Information (RFI) or to reflect meeting minutes or actions.  NAVAIR 4355/4 (01/99) will be included as part of the design review report.  A sample format is provided at the end of this enclosure.

2. RFA Initiator.  The upper portion of each RFA shall be completed by the person identifying the action and may be supplemented by additional sheets as required.  It is the responsibility of the person identifying an action to complete the first portion in sufficient detail to clearly document the design issue.  Specific entries are as follows:

a. Type.  Indicate type of review.

b. Assignment.  Indicate the intended use of the form.

c. Subject/Title.  Enter a meaningful short title for the item discussed.

d. Subsystem Panel.  Indicate the design review data package or panel session where the problem was identified.

e. Request No.  This item is assigned by the DRB Recorder for tracking purposes.

f. Referenced Document.  List paragraph reference to design specification, statement of work, or it’s applicable requirement document.

g. Specific Problem or Concern.  Enter an explanation of the problem.  Define a problem in clear, concise terms that can be understood and answered.  Relate the problem to either a specification requirement either not met or a design specification change required.

h. Recommended Action.  Self-explanatory

i. Recommend Category.  Assign category according to the following definitions:

(1) Category I.  Within the scope of the current contract.  When approved by the Executive Session, action will be initiated as specified on the RFA format to meet the estimated completion date.  The RFA constitutes authority to proceed, and no further direction is required.

(2) Category II.  Not within the scope of the current contract.  When approved by the Executive Session, and when directed by the Navy contracting officer, the contractor will prepare either a cost and schedule impact statement or a formal proposal, as indicated, and submit to NAVAIR.

(3) Category III.  Rejected.  By agreement for the DRB or at the Executive Session, no further action will be undertaken.

j. Recommend Urgency/Date.  Assign the urgency according to the following definitions, and a recommended completion date:

(1) Level 1.  Indicates the existence of a hazardous condition such as safety of flight or personnel hazard.

(2) Level 2.  Indicates the existence of condition(s) requiring attention, which could affect mission performance.

(3) Level 3.  Indicates desire, but not mandatory, design improvements such as design changes, which would improve mission or aircraft performance.

k. Initiator’s Name/IPT, Activity/Code/Phone, and Date.  Self-explanatory.

3. IPT Response.  The IPT personnel to document the response to the problem or concern may use the middle portion of the RFA.  Specific entries as follows:

a. Proposed Action.  The appropriate IPT person shall add pertinent facts regarding the RFA to include comments on discrepancies, recommend actions, alternate recommended actions, and impact.

b. Proposed Schedule.  Provided the best available estimate of the schedule for accomplishment of the recommended action.

c. Recommended Category/Urgency/Date.  Enter per category/urgency level definitions given previously and recommended completion date.

d. Engineer’s Name, Function/Department/Phone, and Date.  Enter the information for the IPT member assigned to prepare the response and the date of the response.

4. Executive Session.  Following the IPT response with the proposed action and categories, RFAs will be referred to the Executive Session for resolution of any differences between NAVAIR and contractor positions.  The final Executive Session decision, assigned category, urgency level, and the scheduled completion date will be recorded.  An assessment of the impact of this decision upon the program will also be indicated.  The program and contractor representative signatures, followed by the DRB Director’s signature, are entered as a concluding event after the disposition of the RFA has been determined.

REQUEST FOR ACTION CHIT

RFA

INITIATOR
TYPE:     (SRR     (PDR     (CDR     (Other:
ASSIGNMENT:    (RFA      (RFI      (Minutes/Action


SUBJECT/TITLE:


SUBSYSTEM PANEL:


REQUEST NO:




REFERENCED DOC:




SPECIFIC PROBLEM OR CONCERN:




RECOMMENDED ACTION:




RECOMMENDED CATEGORY:
RECOMMENDED URGENCY/DATE:


INITIATOR’S NAME:       IPT:


ACTIVITY/CODE/PHONE:
DATE:

IPT

RESPONSE
PROPOSED ACTION:




PROPOSED SCHEDULE:




RECOMMENDED CATEGORY:
RECOMMENDED URGENCY/DATE:


ENGINEER’S NAME:


FUNCTION/DEPT/PHONE:
DATE:

EXECUTIVE SESSION
EXECUTIVE REVIEW AND DECISION:




ASSIGNED CATEGORY:
ASSIGNED URGENCY/DATE:


IMPACT:




PROGRAM REPRESENTATIVE:

DATE:


CONTRACTOR REPRESENTATIVE:

DATE:




DRB DIRECTOR:






DATE:



NAVAIR 4355/4 (1/99)
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C.  Process Flow Chart


II.  Design Review Process

The design review process begins with planning, continues through conducting and ends with closeout.  This section also addresses participants’ responsibilities and issue assessment, as other major aspects of the design review process.  The DSMC DoD Lifecycle chart provides a general understanding of the Design Review Process as it relates to NAVAIR acquisition.  This chart is provided in the following figure.  (NAVAIR is currently revising this chart.  It will be updated when approved.)

NAVAIRINST 4355.19 discusses SRR, PDR, and CDR.  The DoD Lifecycle Chart on the next page also includes Alternative System Review (ASR), System Functional Review (SFR), System Verification Review (SVR), and Physical Configuration Audit (PCA).  The reviews are depicted as they classically occur in the lifecycle.  We sometimes have SRR during Engineering & Manufacturing Development (E&MD), and CDR during Concept Exploration & Definition (CE&D), or PDR at Operations & Support (O&S), etc.  We also see an increasing tendency to tailor reviews into something not included in this handbook.  For example, a program may adopt an Initial Design Review that combines some SRR features with some PDR features.  In short, the DoD Lifecycle Chart is for guidance only and the program may plan different design reviews as appropriate.

A.  Planning 

In planning for design reviews, the design review team should set goals in review preparation.  Goals may include:

· a statement of review needs (objectives, entry criteria, exit criteria, etc.);
(Current practice is to tailor the SOW or Program Master Schedule to fit program design review needs instead of using the full scope of DIDs requirements)

· the expected results and actions from the review;

· the desired attendees and their responsibilities; 
(The appropriate size will vary greatly.  A 1998 H-1 Upgrade CDR Attendee List totaled 100+ people, while a 1998 VTUAV SRR Attendee List totaled 27 )

· an agreed upon agenda;

· the length of the review, level of detail, and how much documentation to provide; and/or

· verification of entry/exit criteria to measure acceptability of the review, to assess risks and to validate the program readiness to move forward.  This criteria should be addressed in the contract Statement of Work (SOW) for the design review requirements prior to contract award.

Elements for good review planning include:

· room / location readiness – get a big enough, comfortable room;

· incorporation of breaks;

· preview of presenters materials to include timed dry-runs;

· quit at quitting time;

· short ‘executive’ sessions after quitting time; and 

· recorder or note-taker for issues / assessments.





Each presenter should:

· set objectives;

· allocate appropriate time limits;

· plan the information they want to deliver; and

· sequence and plan to introduce speakers

· introduce the speakers

Information should be presented:

· from general to specific;

· from input to output; and

· from situation to problem to solution.

Visual aids must:

· be readable from the back of the room;

· have only one theme per visual;

· have no more than six ‘bullets’; and

· never be read out loud by the presenter 
(Reading visuals is boring to the audience.  A script should support the point you are making.)
B.  Conducting 

Good planning is key to a well-conducted design review.  Executive committees to discuss/resolve critical hurdles have been found very efficient.  A review may consist of several incremental reviews that will require precise time management and attention.  An effective tool for controlling a review is the Request for Action (RFA) or Request for Information (RFI) processes discussed later in the issue assessment section.

By the end of the meeting:

· a summary of major issues or risks has been completed;

· each agenda item has been reviewed;

· all planned and necessary information has been provided;

· all questions, concerns, and comments have been adequately addressed; 

· RFA chits have been reviewed and either waived or made into action items; and

· action items have been reviewed, discussed and consensus has been reached on either their resolution or their assignment to specific personnel for follow-on action.

C.  Issue Assessment

As mentioned in the above section, the RFA/RFI process is a good tool to control review effectiveness.  These processes allow team members to address and submit their concerns or issues by completing the RFA form during the review.  The executive team reviews Requests for Action (RFAs) and Requests for Information (RFIs) that are generated as part of the design review.  The executive team then decides if an RFA or RFI is valid and deems them action items or waives them.  They then assign action items to area experts who are responsible for their resolution either during or after the meeting.  All action items must be addressed before a design review can be closed out. (Note:  Whereas an RFA is primarily generated during a design review, RFIs may be submitted before, during, and after the review, for issue clarification.)

Some guidance on the issue assessment process is to:

· rely on entry/exit criteria for each review.

· prepare a measurement of performing activity performance based on the Technical Performance Measurement planned in the SEMP (some program may not have a SEMP, having only the TPM) to address any technical issues.

· look for early prediction or detection of problems that require management attention.

· look for indicators of the effectiveness and suitability that will be demonstrated in operational test and evaluation.

· assess program impact of proposed change alternatives or risk.

· assess all issues related to specific design review.

· assess impacts on higher-level parameters, interfaces and system cost effectiveness.

· update risk assessment and analysis to reflect changes in planned values current estimates.

· analyze the identified inadequacies and determination of their cause.

D.  Closeout

The design review is complete when all of the following have been completed.  Note that closeout is event driven, and is not time dependent.  Although it is possible to complete the review and close it out on site immediately after all presentations are made, that is not usually the case.  Closeout usually occurs weeks and often even months after a design review.  By all means this should be preplanned and should not impact the overall program schedule.  The closeout can only be completed when: 

· the DRB Director has issued minutes of the review (typically within 30 days after the review);

· the APMSE has issued summary report (interim) to AIR 4.0 and DRB;

· all action items of the configuration baseline issues/problems are resolved (closed or waived) to the satisfaction of the DRB director;

· the DRB Director has issued the final report containing his recommendation to AIR-4.0 and Program Manager; and

· exit criteria for the specific design review have been met.

E.  Responsibilities

1) Performing activity.  The performing activity is the design agent (usually the contractor) who develops the subject system.  At each review, the performing activity should:

· ensure the configuration baselines are established in accordance with the program schedule and satisfies the technical requirements;

· be able to substantiate trade-off decisions with technical details and associated rationale;

· ensure appropriate participation including that of subcontractors/suppliers;

· host the review at an appropriate site (or sites);

· provide information and items necessary to demonstrate and confirm that the Systems Engineering Master Schedule (SEMS) accomplishments associated with the review event have been satisfied;

· provide administrative support (e.g., resources, materials, meeting rooms, security, clerical);

· provide other information and items necessary, including agendas, and plans; and

· document the proceedings including key points, decisions, and issues with associated rationale, and open/unresolved items with their closure requirements and responsibilities.

2) Assistant Program Executive Officer (APEO).  The APEO will request AIR-4.0 designate a DRB Director 60 days prior to the event or as early as practical.  This request can be via electronic media or formal request letter (see samples in the References section of this document).

3) Design Review Board (DRB) Director.  AIR-4.0 designates DRB Director after the APEO submits the request.  The Director is normally a Level II NAVAIR Competency Manager for ACAT I programs; a Level II manager or APEO for ACAT II programs; or a Level III manager for lower ACAT programs.  For non-ACAT programs and some subsystem/component reviews, it is often the APMSE.  The DRB Director will:

· perform an independent role in the design review to supervise, control, and report the process and outcome of the specific reviews to higher authority on technical assessments of design issues; 

· assemble and convene a design review board of the system under review [In the commercial world, a review including more than 25 attendees is considered large.  NAVAIR typically conducts large reviews that include a wide range of members.  Some ACAT II or I programs may be assembled at 100 or more attendees. Part of the DRB Director’s responsibility of assembling a team is to get the right collection of IPT members and ‘gray heads’ in order to make a valid and independent assessment];

· verify entry and exit criteria,

· chair review;

· determine disposition of RFAs; 

· approve and distribute minutes; and

· prepare, approve and distribute the Design Review Report containing an assessment of how well the product meets requirements and a recommendation on readiness to enter the next design phase.

4) Program Manager or their representatives (Industry or Government).  The Program Manager will provide the review team with programmatic perspectives to aid in balancing between the management and technical concerns/issues.

5) Assistant Program Manager for Systems Engineering (APMSE) (AIR-4.0XXX).  The AIR-4.0 or program managers occasionally choose to select the APMSE to chair/co-chair ACAT III/IV small programs or subsystem reviews.  It those cases the APMSE will of course perform the duties described in paragraph 3).  In every review, the APMSE will:

· track issues/actions;

· assemble and assign IPT members to specific tasks during the review;

· ensure the performing activity provides the supporting data and participation in the required design reviews;

· develop, coordinate, execute, in cooperation with the performing activity, individual design review arrangements;

· ensure the preparation of design review material is coordinated across IPTs;

· conduct the review when directed by the DRB Director; and

· organize and supervise documentation of RFAs in support of the DRB Director.

6) Assistant Program Manager for Logistics (APML) (AIR-3.0XXX).  Involving the APML in the review very early is better for the program logistics support and planning.  As stated in the instruction, the logistics representative shall ensure that all relevant supportability requirements are addressed.

7) Counsel (AIR-7.7XXX).  Counsel is a non-voting member present to assure any legal issues that come up at the review are accounted for and/or resolved within the scope of the contract’s legitimacy.

8) Contracting Officer (PCO) (AIR-2.0XXX).  This non-voting member is responsible to keep track of all contractual issues or requirements and ensure they are satisfied on the customers’ behalf.  The contracting officer should provide advice to APMSE and other members of any doubt or delinquency regarding contract compliance.

9) Recorder.  A skillful note-keeper is essential.  The performing activity or Contracting Support Services (CSS) usually provide this support.  They are non-voting members but have a duty to record all the issues, solutions, RFAs, and discussions, and to provide those details in the design review minutes for distribution to all members.

10) Resource Sponsor (Requirement Officer).  The sponsor applies their fleet experience to provide insight and to clarify requirements relating to the review.  They will:

· advise the Program Manager and DRB Director as needed; and

· oversee the program progress.

11) Subject Matter Experts.  The Subject Matter Experts (SMEs) participate as required.  They will:

· give the DRB Director feedback for assessment to resolve action items and develop the Design Review Report;

· before review, understand requirements in relation to the SME’s area of expertise;

· assess design within their area of expertise as to how well it meets requirements; 

· seek clarification or additional detail through RFA chits; 

· provide assessment and support to resolve the assigned RFA issue(s); and

· interface with the design agent to do tradeoff studies.

III.  Guidance on Specific Design Reviews

NAVAIRINST 4355.19A covers SRR, PDR, CDR and briefly discusses Incremental Design Reviews.  Software System Engineering Reviews (SSRs) are a major part of today’s acquisition world and are therefore addressed in this handbook.  Appendix A is the DRAFT Systems Engineering Formal Review Process Manual for Software which details these reviews.
A.  System Requirements Review (SRR)

Purpose

The DRB conducts an SRR to demonstrate progress in converging on viable, traceable system requirements that are balanced with cost, schedule, and risk by confirming that:

a.  customer requirements (including environments, usage modes, and other pertinent factors) were analyzed and translated into verifiable, system-specific functional and performance requirements showing performance features are traceable to specification or other requirement documents;

b. technology validation and demonstration plans are completed and closure plans on technical demonstrations and maturation activities are achieving required progress showing that preferred concept technologies are sufficiently mature;

c. critical technologies for people, product, and process solutions have been identified and assessed;

d. risks are identified and quantified, and risk mitigation actions are achieving required progress; 

e. total system approaches to satisfying requirements (including interfaces) for the primary system functions have been identified (draft system and initial development specifications); and

f. ensure the requirements effect an acceptable and suitable product which in OPEVAL will satisfy the Operational Requirements Document (ORD).

Entry Criteria

The DRB director shall verify the following criteria have been met before convening the review.

· Government understands and has documented top-level performance requirements

· Contractor has prepared system-level specification and any other system-level requirements documents

· Contractor has assessed maturity of technologies required for the preferred concept

· All related documentation is due and acceptable prior to the SRR

Exit Criteria

· Functional configuration baseline is established to move into the design phase

· Cost/schedule performance risk is acceptable to proceed to preliminary design

· All action items from the review are resolved (closed or waived)

B.  Preliminary Design Review (PDR)

Purpose

The DRB conducts a PDR to confirm that the approach for system detailed design (as an integrated composite of people, product, and process solutions) satisfies the functional configuration baseline; risks are mitigated with closure plans for remaining risks demonstrating required progress; and the total system is ready for detailed design.  PDR confirms that:

a. the process completely defined the system requirements for detailed design including that:

(1) the design approach is balanced across cost, schedule, performance, and risk for the life cycle,

(2) the system physical architecture is an integrated design for people, products, and process which satisfies requirements, including interoperability and interfaces,

(3) an audit trail from SRR is established with changes substantiated,

(4) the system design approach is consistent with test and evaluation results,

(5) risks are mitigated and remaining risks acceptable, and

(6) the allocated configuration baselines for subsystems are defined;

b. issues for system, functional areas, and subsystems are resolved;

c. sufficient design has been accomplished to verify the completeness and achievability of defined requirements;

d. the risk handling approach is refined for the next phase or technical effort;

e. pre-planned product and process improvement and evolutionary development requirements and plans have been refined; 

f. critical accomplishments, success criteria, and metrics are valid for continued technical effort; and

g. sufficient system verification has been allocated to configuration items to verify the product will meet developmental and operational test objectives.

Entry Criteria

The DRB director shall verify the following criteria have been met before convening the review.

· Design agent has allocated all functions to configuration items (CIs)

· Contractor prepared development specifications are substantially complete and traceable to the requirements or the performance specification

· All related documentation is delivered and acceptable prior to the PDR

· Detailed design is sufficient to verify the ability to meet the design requirements 

· All SRR actions are resolved

Exit Criteria

· Design sufficiently mature and stable to begin detailed design

· Allocated configuration baseline established

· Approval to start detailed design

· All action items from the review are resolved (closed or waived)

C.  Critical Design Review (CDR)

Purpose

The DRB conducts a CDR to demonstrate that the system detailed design (as an integrated composite of people, product, and process solution) is complete, meets requirements, and that the system is ready for fabrication and coding.  CDR confirms:

a. issues for the system, functional areas, and subsystems are resolved;

b. the process completely defined system design requirements including that:

(1) the design is balanced across cost, schedule, performance, and risk for the life cycle,

(2) the system physical architecture is an integrated detailed design for people, products, and processed to satisfy requirements, including interoperability and interfaces, 

(3) an audit trail from PDR is established with changes substantiated, and 

(4) allocated configuration baselines for subsystem are refined;

c. the system design compatibility with external interfaces (people, products, and processes) has been established;

d. system design and interface requirements and design constraints are consistent with test and evaluation results;

e. test and evaluation results support critical system design and interface requirements and design constraints;

f. the risk handling approach is refined for the next phase or technical effort;

g. pre-planned product and process improvement and evolutionary development requirements and plans have been refined;

h. the critical accomplishments, success criteria, and metrics are valid for continued technical effort; and

i. ensure the design exhibits the characteristics necessary to prove effective and suitable during operational evaluation.

Entry Criteria

The DRB director shall verify the following criteria have been met before convening the review.

· All design fabrication and code requirements are traceable back to the functional configuration baseline

· All related documentation is delivered and acceptable prior to the CDR

· Design is mature and stable

· High percentage of drawings are completed

· All PDR actions are resolved

Exit Criteria

· Design trade studies complete

· Interface control documents complete

· Approval to start fabrication and code/build

· Verification of functional/performance requirements for system

· System ready to enter Production, Fielding/Deployment and Operational Support Phase

· All action items from the review are resolved (closed or waived)

D.  Incremental Review 

Incremental reviews are conducted by the design agent for subsystem design, associated processes, and end products prior to the major system-level technical design reviews.  At the option of the design agent, these incremental reviews may be formal or informal and they may be conducted with or without the customer’s (Government’s) participation.  These incremental reviews are part of the overall planning to identify the issues and resolve them prior to initiating the major system-level technical review.

E.  Software Systems Engineering Reviews (SSR)

Software Design and Development process is a critical part of the DoD acquisition process due to its technical sophistication, cost, and its schedule impact on a overall weapons systems program.  Software Systems Engineering Design Reviews should be a controlling tool for software development and be put on the system level critical path.  Currently, a draft of the Systems Engineering Formal Review Process Manual for Software is being reviewed and is a very helpful reference.  We have included this document as Appendix A.  In the real world, some programs may need plan a series of separate software design reviews to assure the coherence and incremental control of successful software products for a system.  Be aware that while this approach may minimize software development risk, it is time consuming and costly and, if it is not carefully planned, may have a review schedule conflicting with the overall systems design reviews.

IV.  References

A.  Samples/Examples

1.  SOW Language

DESIGN REVIEW STATEMENT OF WORK (SAMPLE)

H-1 UPGRADE

STATEMENT OF WORK

REVISION 2

9 October 1996

MCN No. 3

Dated:  03 March 1998

3.2.1.6.4 Preliminary Design Review (PDR).

The Contractor shall conduct separate PDRs for the drive system / structural upgrades and the Cockpit Upgrade.  The drive system and structural upgrades PDR shall be conducted 7 months after contract award.  The Cockpit Upgrade PDR shall be conducted as specified in 449-927-001.  The Contractor shall demonstrate the design’s compatibility with and traceability from the requirements of the performance specifications.  The Contractor shall demonstrate to the Government that the functional analyses and initial requirements allocation have been completed for the system especially pertaining to fabrication, manufacturing, and assembly of new and modified system components.  The Contractor shall have the required engineering data, specifications, and results of analyses available at the PDR.  The PDR shall include a review of the performance specifications (SD-549-21 and SD-549-22) requirements, and the applicable portions of AS-6146 required for aircraft interface control.

3.2.1.6.5 Critical Design Review (CDR).

The Contractor shall conduct separate CDRs for the drive system / structural upgrades and the cockpit upgrade.  The drive system and structural upgrades CDR shall be conducted 22 months after contract award.  The Cockpit Upgrade CDR shall be conducted as specified in 499-927-001.  The contractor shall demonstrate the integrity of the design with the requirements of the performance specification.  The Contractor shall present the workflow and schedule to be used for production of EMD aircraft, and demonstrate progress towards a baselined production plan to guide future production planning.  The Contractor shall have the required engineering data, specifications, design and test plans, and results of analyses available at CDR.  Prior to CDR, the Interface Design Documents (IDDs) shall have been provided to and reviewed by all participants.  The CDR shall include a discussion of reviewer’s comments pertaining to the IDDs.  Government approval of the CDR will establish the hardware allocated baseline.

2. CDRL

The originator can tailor or streamline Data Item Descriptions (DIDs) to the specific program need for each Contract Data Requirements List (CDRL) in accordance with acquisition streamlining policy.  There are two practices to procure the data items including data items for design reviews: (1) using Form 1423 to list data items for procurement in the contract, and (2) writing data items into the SOW or into the Program Master Schedule.  The first is the only way to require the contractor to formally deliver the data.  In light of our current Acquisition Reform, the second practice is becoming more prevalent.  Many of the program managers or class desks prefer not to call out specific technical design review CDRLs in the contract data item list.   

A list of design review related data item titles from recent programs follows.

Title of Data Item
Applicable Review

Conference Agenda
SRR, PDR, CDR

Design Review Data Package (Briefing Material)
SRR, PDR, CDR

Specifications (specify which specs for which review)
SRR, PDR, CDR

Requirements Tracking Data Base
SRR

Design Disclosure
PDR, CDR

Conceptual Drawings and Associated Lists
PDR

Product Drawings and Associated Lists
CDR

Conference Minutes
SRR, PDR, CDR

Specifically, the above list is a complete set of design review data requirements.  In today’s world of acquisition reform, you may not wish to require the complete set.  For example, in a fully integrated digital environment, electronic access to the Design Review Data Package may suffice.  Sometimes we also have the Government produce the Conference Report in the form of the Recorder’s minutes released by the DRB Director.

In tailoring the data item requirements, consider the iceberg analogy.  The cost of delivering data in accordance with a DD Form 1423 is analogous to the tip of the iceberg.  It is a highly visible cost that receives much discussion.  The true cost of the data is the effort that goes into generating it.  This effort is required independently of the DD Form 1423 delivery requirement.  It is analogous to the large submerged base of the iceberg.  In preparation of the SOW, be aware that that you incur costs with long SOW instructions (lots of “shalls”) even if you do not require many deliverable items.

One final word on the CDRL.  In virtually every contemporary instance we can accept conference agendas, briefing material, requirements data bases, design disclosures, conference minutes and most other design review data in contractor format rather than strictly applying the DIDs.  This will further reduce the “tip of the iceberg.”

The point of contact for acquiring the full detail of each DID is AIR-1.1.5 Configuration Data Management Policy/Processes (301) 757-9090.  The following two pages contain an example of a completed and a blank CDRL DD Form 1423.  Following those examples, we have included the instructions for completing CDRLs.

a.  Completed Sample

CONTRACT DATA REQUIREMENTS LIST

(1 Data Item)
 Form Approved

OMB No.  0704-0188

Public reporting burden for this collection 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 of information.  Send comments regarding this burden estimate or any 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 form to either of these addresses.  Send completed form to the Government issuing contracting officer for the contract/PR No. listed in Block E.

A.  CONTRACT LINE ITEM NO.
0002
B.  EXHIBIT
A
C.  CATEGORY:
     TDP: 

TM: 

OTHER:  ADMN

D.  SYSTEM/ITEM
UAV /SOFTWARE VERSION XX
E.  CONTRACT/PR NO.
N00019-98-G-00XX
F.  CONTRACTOR
XYZ, Inc.

1.  DATA ITEM NO.  

A002
2.  TITLE OF DATA ITEM
CONFERENCE AGENDA
3.  SUBTITLE
CRITICAL DESIGN REVIEW

4.  AUTHORITY  (Data Acquisition Document No. 
DI-A-3029 (SEE 16)
5.  CONTRACT REFERENCE
SOW PARA X.X.X.X.
6.  REQUESTING OFFICE
AIR-4.1.1.X

7.  DD 250 REQ
LT
9.  DIST STATEMNT         REQUIRED

10.  FREQUENCY
ASREQ (SEE 16)
12.  DATE OF FIRST SUBMISSION
(SEE 16)
14.        DISTRIBUTION

8.  APP CODE
B
11.  AS OF DATE
13.  DATE OF SUBSEQUENT 

b.  COPIES

N / A
(See 16)
N / A
       SUBMISSION  


a.  ADDRESSEE
DRAFT
FINAL




N / A


Reg.
Repr.

16.  REMARKS
AIR-4.1.2.2
0
1
0

Block 4:  Contractor format is accepatable
PMA-XXX-1C
0
1
0


AIR-3.1.3.1
0
1
0

Block 9:  Apply and use distribution statement in accordance with Supplement 2.
PMA-XXX-2
0
1
0


NAWCADPAX




Blocks 10 & 12:  Agenda topics should be provided to the Government within 10 working 
AIR-4.3.1/08
0
1
0

days prior to a meeting
NAWCADPAX





AIR-4.1.5.3
0
1
0

Block 14:  Submit in hard copy and electronic media using Microsoft office format to 
DCMC QAR
0
1
0

PMA-XXX-1C and electronic media only to all other addressees.


























































































15.  TOTAL  
0
7
0

PREPARED BY

DATE

APPROVED BY

DATE


Configuration Management Specialist
9/29/98
Deputy Program Manager
SEP 29 1998

  PRICE GROUP



18.  ESTIMATED TOTAL PRICE



b.  Blank Form and Instructions

CONTRACT DATA REQUIREMENTS LIST

(1 Data Item)
 Form Approved

OMB No.  0704-0188

Public reporting burden for this collection 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 of information.  Send comments regarding this burden estimate or any 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 form to either of these addresses.  Send completed form to the Government issuing contracting officer for the contract/PR No. listed in Block E.

A.  CONTRACT LINE ITEM NO.

B.  EXHIBIT

C.  CATEGORY:
     TDP: 

TM: 

OTHER:  

D.  SYSTEM/ITEM

E.  CONTRACT/PR NO.

F.  CONTRACTOR


1.  DATA ITEM NO.  


2.  TITLE OF DATA ITEM

3.  SUBTITLE


4.  AUTHORITY  (Data Acquisition Document No. 

5.  CONTRACT REFERENCE

6.  REQUESTING OFFICE


7.  DD 250 REQ

9.  DIST STATEMNT         REQUIRED


10.  FREQUENCY

12.  DATE OF FIRST SUBMISSION

14.        DISTRIBUTION

8.  APP CODE

11.  AS OF DATE
13.  DATE OF SUBSEQUENT 

b.  COPIES




       SUBMISSION  


a.  ADDRESSEE
DRAFT
FINAL







Reg.
Repr.

16.  REMARKS




























































































































































15.  TOTAL  




PREPARED BY


DATE


APPROVED BY


DATE








  PRICE GROUP



18.  ESTIMATED TOTAL PRICE



DDForm 1423-1, JUN 90

1007/183
Page X of Y

PREPARATION OF CONTRACT DATA REQUIREMENTS LIST 
(CDRL) DD FORM 1423

1. General Information 

a. Entries must be made in blocks 1, 2, 4, 5, 6, 7, 8, 9, 10, 11, 12, 14 and 15 of these forms.

b. Reproduction of this form is authorized.  If computer generated, the form must be an exact duplicate of the form in DFARS.  (See DFARS Part 253 – Forms).  At a minimum, the first page of each exhibit shall also have the reverse side of the form reproduced.

c. DD Forms 1423 will identify, as a separate line entry, each data item required.  Only one Data Item Description (DID) is allowed for each entry.

d. All CDRLs must have page numbers at the bottom of the form, e.g., Page 1 of 25 pages, Page 2 of 25 pages, etc. for each individual exhibit.

e. To assist the contractor in complying with the requirements of the CDRL, a supplemental section should be provided with each CDRL package.  The supplemental section cannot be referred to as an attachment.  Included in this section should be such information as:

(1) Definitions of acronyms and abbreviations.

(2) Full mailing addresses for data recipients designated in block 14 including office symbols and codes.

(3) Special procedures for review and approval of data items when block 8 requires government approval of the data item before final preparation.

(4) The data that will be subject to deferred deliver per DFARS Subpart 227.405-71 when invoked.

(5) Procedures for data that will be subject to deferred ordering when invoked by the contracting officer.

(6) Information on distribution statements.

(7) Special instructions for the inspection and acceptance of data using DD Form 250, Material and Inspection and Receiving Report.

(8) Procedures for accommodating and accepting data transmitted by facsimile or electronic methods when permitted by terms of the contract.

(9) A copy of any approved onetime DIDs being used for the acquisition.

(10) A copy of any canceled or superseded DIDs that are in use on a current contract and are being used for continuity of data format and content for the same item in a follow-on contract.

(11) A copy of any Technical Manual Contract Requirements (TMCRs) if being used.

2. Detailed Block Information (Blocks A through J) 

a. Block A, Contract Line Item No. (CLIN).  Enter the CLIN that is associated with the CDRL.

b. Block B, Exhibit.  Enter the contract exhibit letter assigned to the CDRL.  (DFARS 204.7101 prohibits the use of a DD Form 1423 as an attachment).

c. Block C, Category.  Check the appropriate block for Technical Data Package (TDP), Technical Manual (TM), or other.  TM category may be the manual itself or the associated DID which support the TMs.  “Other" data may be further categorized, such as administrative (ADMN), configuration management (CMAN), etc., per the data functional area assignments contained in the Acquisition Management System and Data Requirements Control List (AMSDL).

d. Block D, System/Item.  Enter the system, item, project designator, or name of services being acquired.

e. Block E, Contract/Procurement Number (PN).  Enter the contract and/or PN number.

f. Block F, Contractor.  Enter the contractor’s name or N/A if unknown.

g. Block G, Prepared by.  Enter the name and obtain signature of the person responsible for the cognizant area of the data being ordered.

h. Block H, Date.  Self explanatory.

i. Block I, Approved by.  Leave blank, this will be completed by the Chairperson, Data Requirements Review Board (DRRB).  NAVAIRINST 4200.21C provides detailed policy on approval authority.

j. Block J, Date.  Self explanatory.

3. Detailed Block Information (Blocks 1 through 18)

a. Block 1, Data Item Number.  Enter the Exhibit Line Item Number (ELIN) per DFARS Subpart 204.7105(c) (for example, A001 – A009, A00A – A00Z, etc.).

b. Block 2, Title of Data Item.  The title shall be identical to the title on the DID when cited in block 4.  When TMCRs are used to prescribe TM preparation requirements, or the DD Form 1423 is used to acquire a weapon system TMs; the title of the specific type of TM being acquired shall be entered in block 2.

c. Block 3, Subtitle.  If the title in block 2 requires further identification, enter a subtitle.

d. Block 4, Authority (Data Acquisition Document Number).  Enter the DID number that provides the format and content requirements of the data item listed in block 2.  When the CDRL is used to acquire TMs, enter the specific number of the applicable military specification or standard that provides the data preparation instructions.  If a TMCR document is used to acquire TMs, enter “See TMCR____” and attach the TMCR to the CDRL or include it in the supplemental section.  With the exception of a onetime DID, Type III DID (see DOD-STD-963A), the document cited in this block (or listed in the TCMR when used) must have been cleared for listing in the latest edition of the AMSDL.

e. Block 5, Contract Reference.  Enter the specific paragraph number of the statement of work (SOW), specification, or standard that contains the tasking that will generate the requirement for the data item.

f. Block 6, Requiring Office.  Enter the technical office responsible for ensuring the adequacy of the data.

g. Block 7, DD 250 Requirement.  Enter the applicable code, designating the requirement for inspection and acceptance of the data item, as shown in the following list:

DD Form 250
Code

Inspection
Acceptance

SS
(1)
(2)

DD
(3)
(4)

SD
(1)
(4)

DS
(3)
(5)

LT
(6)
(7)

XX
(8)
(8)

(1) Inspection at source.

(2) Acceptance at source.

(3) No inspection performed at source.  Final inspection performed at destination

(4) Acceptance at destination.

(5) Acceptance at source.  Acceptance based on written approval from the Contracting Officer.

(6) Letter of transmittal only.  “LT” shall not be used when inspection is required.  The contractor sends the data directly to the personnel listed in block 14.  “LT” is used when the contracting agency requires a record of delivery but does not desire to have a DD Form 250 for each and every piece of data developed by the contractor.  Use of the symbol “LT” is not authorized for data comprising final delivery of TDPs or TMs.  “LT” may, however, be used for deliver of preliminary TDPs or TMs

(7) As specified in block 14.a., first entry.

(8) Inspection and acceptance requirements specified elsewhere in the contract.

h. Block 8, Approval Code.  Items of critical data requiring specific advance written approval prior to distribution of the final data shall be identified by placing an “A” in this block.  TDPs and TMs shall always require and “A” in this block.  When the data item requires submission of a preliminary/draft document prior to publication of a final document, block 16 shall show the length of time required for government approval/disapproval and subsequent turnaround time for the contractor to resubmit the data after the government approval/disapproval has been issued.  Block 16 will also indicate the extent of the approval requirements, e.g., approval of technical content and/or format.  The reviewing activity responsible for approval will normally be the requiring office listed in block 6.  If that is not the case, the reviewing activity shall be identified as such in block 16.  If approval is not required, enter not applicable (N/A).

i. Block 9, Distribution Statement Required.  Enter the letter (A, B, C, D, E, F, or X) corresponding to the distribution statement to be marked on the data by the contractor.  (See DODD 5230.23)

j. Block 10, Frequency.  The following is a list of typical codes used to specify frequency of submittals.  All other codes used that are not on this list shall be defined in block 16.
ANNLY
Annually

*ASGEN
As generated

*ASREQ
As required

BI-MO
Every two months

BI-WE
Every two weeks

*CP/RO
Change pages as required

DAILY
Daily

*DFDEL
Deferred Delivery (refer to DFARS Subpart 227.405-71

MTHLY
Monthly

ONE/P
Onetime with preliminary/draft

ONE/R
Onetime with revisions

QTRLY
Quarterly

*R/ASR
Revisions as required

SEMIA
Every six months

WEKLY
Weekly

**XTIME
Number of times to be submitted (1time, 2 times, 9times, etc.)

* Use of these codes requires further explanation in block 16 to provide the contractor with guidance necessary to accurately price the deliverable data item and to give a more definitive frequency.

** A number must be inserted in place of the “X”.

k. Block 11, As of Date.  If the data is submitted only once, enter the “as of date” (cut-off date) as follows:  year/month/day (e.g., “92Mar10”).  This is the date for cutting off collection of the data.  Block 16 may be used for further explanation.  If an as of date is not applicable, enter N/A.

l. Block 12, Date of First Submission.  Enter the initial submission date as follows:  year/month/day.  If submittal is constrained by a specific event or milestone, enter this constraint in block 16, e.g., 30 days prior to Critical Design Review (CDR).  If the contract start date is not known, indicate the number of days after contract (DAC) start that the data is due (for example, 90 DAC).  Do not insert classified dates.  Typical abbreviations in block 12 are:

*ASGEN
As generated

*ASREQ
As required

**XXDAC
Days after contract start

*DFDEL
Deferred delivery

EOC
End of contract

EOM
End of month

EOQ
End of quarter

**XDACM
Days after contract modification

**XDARP
Days after reporting period

**XDARC
Days after receipt of comments

**XDATC
Days after test completion

**XDPTT
Days prior to test

**XDADO
Days after delivery order

* Provide specific instructions for these requirements in block 16.

** A number must be inserted in place of an “X”.

m. Block 13, Date of Subsequent Submission.  If the data is submitted more than once, enter the date(s) of subsequent submission(s).  If submittal is constrained by a specific event or milestone, explain this constraint in block 16.  When using “revisions as changes occur” or “change pages as required”, clarify in block 16 the desired time frame required.  Revisions shall mean, revision to the original document and a new document delivered.  Change pages shall mean delivery of only pages that have changed to the original document.  Do not insert classified dates.

n. Block 14, Distribution.  Enter the addressees and the number of draft/final copies (regular and/or reproducible) to be provided to each.  

(1) Block 14.a:  The first addressee is normally the requiring office code shown in block 6.  If the acceptance activity for the data item is different than the requiring office, and acceptance of the data item is by DD Form 250 to be accomplished at the destination, then the code for the acceptance activity will be placed as the first entry in block 14.  DoD component designators and office symbols/codes or unit identification codes (UICs) may be used in block 14.a; however, an explanation of these codes must be provided in the CDRL supplemental section.

(2) Block 14.b:   Insert the specific number and type of copies to be delivered to each addressee in each of the available three columns.

(a) When the data item requires submission of a preliminary/draft document for approval prior to publication of a final document, enter draft quantities in block 14b and an explanation in block 16 to reflect time frame that draft and final copies are due.

(b) When appropriate, include digital media details and constraints in block 16 (such as source document requirements of tape density per inch, tape size, record and header formats, file headers, file constructs, and target system environments (such as DEC VAX 6000 series environment).  See MIL-HDBK-59 for guidance.

(c) When appropriate, include non-digital media details and constraints in block 16 (such as source document requirements (e.g., Mil-D-5480 or Mil-M-38761/1A), type and class of microfilm, paper, vellum, etc.).

(d) If deferred delivery (DFDEL) is required, indicate by placing “DFDEL” in this block and provide disposition instructions in block 16. 

(e) Procedures for distribution to classified locations should be coordinated among the user, acquisition agent, and applicable data managers.  Do not use classified locations.
o. Block 15, Total.  Self explanatory.

p. Block 16, Remarks.  This block shall be used to provide additional or clarifying information for blocks 1 through 15 (e.g., clarification relative to distribution statements, DID tailoring requirements, use of contractor format, and distribution of the data).  When on-line access or digital delivery is required for the data item, relevant requirements are to be included in block 16 (e.g., references to the appropriate CALS standardization documents).  See MIL-HDBK-59, for guidance.

(1) When tailoring the document listed in block 4, tailoring shall be accomplished by deleting requirements contained in the acquisition document.  Tailoring of a DID applies only to block 10 of the DID.  Adding requirements that increase content, intent, scope, and deliverables of the acquisition document is prohibited.

(2) Delivery of data in contractor format should be specified in block 16 when format requirements have no direct bearing on the utility of the data and when contractor format will not increase the cost of the data to the government.

q. Blocks 17 and 18 are to be completed by the bidder or offeror, as required by the following:

(1) Block 17, Price Group.  Enter the appropriate price group as shown on the reverse side of DD Form 1423.

(2) Block 18, Estimated Total Price.  Enter the total estimated price equal to that portion of the total price which is estimated to be attributable to the design, development, production or reproduction for the Government of that item of data.  The entry “N/C” for “no charge” is acceptable.

Note:  DFARS Subpart 204.7105(6) provides specific guidance on separately priced data.  Also provided is guidance on when to detach, or leave attached, blocks 17 and 18 of the DD Form 1423.  

3.  DRB Director Request

a.  E-mail request 

(EXAMPLE)

-----Original Message-----
From: Reitz, Carl O 
Sent: Thursday, April 13, 2000 3:51 PM
To: Persson, Michael
Cc: Williams, Peter J; Peters, Dean
Subject: VTUAV SRR

CAPT Persson,

The Systems Requirements Review (SRR) for the PMA-263 VTOL Tactical UAV (VTUAV) program is 26-27 April 2000.

After discussions with the PMA and APMSE, we are planning that a senior engineer from the prime contractor (Northrop-Grumman) and I co-chair the SRR.

We are seeking 4.0 designation of me as Design Review Board Director in accordance with NAVAIRINST 4355.19A "Design Reviews."  Your e-mail reply will be sufficient for us to proceed in accordance with NAVAIRINST 4355.19A.

Very respectfully,
Carl O. Reitz, PE
Assistant Program Executive Officer for
Unmanned Aerial Vehicle Engineering
(301) 757-6340



-----Original Message-----
From: Persson, Michael 
Sent: Thursday, April 13, 2000 4:06 PM
To: Reitz, Carl O
Cc: Williams, Peter J; Peters, Dean
Subject: RE: VTUAV SRR

Carl concur with your recommendation.  vr/mep

b.  Letter request

(SAMPLE)

DEPARTMENT OF THE NAVY

NAVAL AIR SYSTEMS COMMAND

NAVAL AIR SYSTEMS COMMAND HEADQUARTERS

47123 BUSE ROAD, UNIT #______  

PATUXENT RIVER, MD 20670-1547


IN REPLY REFER TO

#######


Ser AIR-4.1.X (XYZ)/0542

From:
XYZ Program Office, P.O. Box XYZ, Patuxent River, MD 20670
(Program Manger or Requesting Official)

To:
Commander, Naval Air Systems Command (AIR-4.0), 22347 Cedar Point Road, Unit 6, Patuxent River, MD 20670-1161

Subj:
REQUEST A DESIGNATION OF DESIGN REVIEW DIRECTOR FOR XYZ CRITICAL DESIGN REVIEW

Ref:
(a) NAVAIRINST 4355.19A

1. In accordance with reference (a), XYZ Program Manager or representative hereby requests a DRB Director for the CDR.  Subject review is planned for Dec 1998, conducted at the XYZ Defense System Facility.

2. POC, phone, e-mail address.


Signature

4.  DRB Director Designation Letter 

(EXAMPLE)

DEPARTMENT OF THE NAVY

NAVAL AIR SYSTEMS COMMAND

RADM WILLIAM A. MOFFET BUILDING

47123 BUSE ROAD, BLDG 2272

PATUXENT RIVER, MD 20670-1547


IN REPLY REFER TO

13000


Ser AIR-4.1/023


APR 21 2000

From:
Commander, Naval Air Systems Command (AIR-4.1), 22347 Cedar Point Road, Unit 6, Patuxent River, MD 20670-1161

To:
Program Executive Officer for Cruise Missiles Project & Unmanned Aerial Vehicles Joint Project (PMA-263)

Subj:
DESIGN REVIEW BOARD FOR THE VTOL TACTICAL UAV SYSTEMS REQUIREMENTS REVIEW

Ref:
(a) NAVAIRINST 4355.19A

1. In accordance with reference (a), Mr. Carl Reitz, AIR-4.1.1.5 is designated as the chairman of the VTOL Tactical UAV (VTUAV) Systems Requirements Review (SRR).  Subject review is scheduled for 26-27 April 2000, and will be conducted at Northrup Grumman, Ryan Aeronautical Center in San Diego, CA.

2. Upon completion of the SRR, Mr. Reitz will provide a detailed report of events and outstanding actions to the Program Manager.


P.J. WILLIAMS

Copy to:

Carl Reitz (AIR-4.1.1.5)

LCDR Dean Peters (AIR- 4.1.1.2)

5.  DRB Composition

EP-3E JMOD SDR Design Review Board (EXAMPLE 1)

Contractor Representatives as determined by the contractor

Director
Scott O’Niel (NAWC WD-4.1)

Program Manager
Capt Massenberg (PMA-290)

APMSE
CDR Algert (AIR-4.1.1.3)

APML
Ed Emanuel (AIR-3.1.2T)




Technical Advisors

NAWC WD-4.1.1
Danny Gresham

NAWC WD-4.1.1
Kim Schwalb

NAWC AD-4.1.2.3
Jim Light

VTUAV SRR Design Review Board (EXAMPLE 2)

Name
Organization
Function

* Reitz, Carl
NAVAIR 4.1.1.5
Government Chair

* LCDR Dean Peters
NAVAIR 4.1.1.5
Assistant Program Manager, Engineering

Mike Carroll
NAVAIR 4.5.1.1.3
Avionics Systems Project Officer

* CDR Randy Short
PMA-263
Air Vehicle IPT Lead (Sr. Prog. Ofc Rep)

Jeff Semenza
PMA-263
Integration IPT Lead

Mindy McLoughlin
PMA-263
Strategic Planning IPT Lead

* Warren Connley
NAVAIR 4.1.1.5
Lead Engineer, Strategic Planning IPT

Bob Steinbach
NAVAIR 4.1.1.5
Lead Engineer, Air Vehicle IPT

Keith Carter
NAVAIR 4.1.2.2
Lead Engineer, Ground Systems IPT

Bruce Waeber
NAVAIR 4.5.5.6
Lead Engineer, Payload IPT

Matt South
NAVAIR 4.11.EF00G
Integrated Test Team Lead

Tom Popp
PMA-263
Airframe IPT Lead

Major Paul Siebels
PMA-263
Tactical Control System

Darrin Good
PMA-263
ALRE IPT Lead

Sara Irwin
NSWCCD
Logistics

LCDR Scott Winfrey
NAVAIR 5.5.5/VC-6
Flight Test & Fleet Operations

David Kreider
NSWCCD
Tactical Control System Software

Dave Park
NAVAIR 4.1.11.1
Ground Station Software

Charlotte Mildren
NAVAIR 4.1.11.4
Air Vehicle Software

Anthony DiMario
NAVAIR 4.1.1.X.7.3
Support Equipment

Mike Gunderson
NSWCCD
Reliability & Maintainability

Brian Wasel
NAVAIR 4.6.4.2
Human Factors

David MacPherson
DSMC-SD
Contract Administration

Michael Villela
DSMC-SD
Contract Administration

Mike Howard
DSMC-SD
Contract Administration

Tony Devino
CSS
Recorder

Jerry Gooch
CSS
Logistics Advisor

*  Executive Team Member

6.  Design Review Agenda 

XYZ SYSTEM CRITICAL PRELIMINARY REVIEW AGENDA (SAMPLE)

Location (City/State/Country/Facility as appropriate)

DD MMM YYYY, 0800 – 1700, Bldg. xxx-Rm. xxx

DAY ONE


0800
Opening Remarks
(DRB Director / Chairman)



0830
Program Overview
(Systems Engineer)



0930

1200
Design Progress

· System Level Design

· Electrical/Electronic System Design

· Mechanical/Structural System Design

· Software System Design

Lunch
Systems Engineer

Subject Matter Expert

Subject Matter Expert

Subject Matter Expert

1300
Design Progress (continued)

Special presentations which may include the following if not covered in the program overview:

· Logistics Elements

· Reliability and Maintainability, 

· Cost Analysis,

· Quality Assurance,

· Human Factors, 

· Producibility, Materials and Processes, 

· Configuration Management


Subject Matter Experts

1630
Adjourn for Day





DAY TWO


0800

1200

1300


RFA Presentations to Design Review Board (DRB).

Allow no less than 20 minutes for presentation 

followed by technical rebuttal or vice versa 

Lunch 

RFA Action Item Sign-Off for designated action items (including required completion dates)
IPT Technical Representative  and/or contractor

(DRB) Chairman and IPT Technical Representative  and/or contractor

Adjourn        When Action Item Sign-off Complete

EP-3E JMOD SDR AGENDA (EXAMPLE 1)

Thursday, 17 December 1998

0800-1700

0700-0800 Check in

0800-0805
Welcome
Mark Mouriski

0805-0810
Administrative
Kim Schwalb

0810-0825
Program Overview
Jim Light

0825-0830
Entrance/Exit Criteria
Kim Schwalb

0830-0900
Program Schedule
Kim Schwalb

0900-0930
Program Risks
Kim Schwalb

0930-0950
SRR Action Item Review
Kim Schwalb

0950-1000
Break

1000-1010
Documentation Status
Kim Schwalb

1010-1040
System Requirements Summary
Kim Schwalb

1040-1050
System Design
Kim Schwalb

1050-1105
Airframe
Robert Leffel

1105-1120
Infrastructure
Steve Marcellino

1120-1135
Mission Management
Steve Marcellino

1135-1150
Mission Support
Steve Marcellino

1200-1300 Lunch

1300-1315
ESM
Dave Wheeler

1330-1345
Signal Processing
Monte Frisbee

1345-1400
Fusion
Monte Frisbee

1400-1415
Communications
Keith Guetschow

1415-1430
Special Collections
Doug Jones

1430-1440
Break

1440-1450
SIL Status
Herb Barry

1450-1455
Test Status
LCDR Kathy Donohue

1455-1510
Logistics
Mike Presenstadtler

1510-1520
Training
ATC Jim Howard

1520-1550
Wrap-up
Mark Mouriski

1550
New Action Item Review
Kim Schwalb

Executive Critical Design Review

H-1 Upgrade Program Agenda (EXAMPLE 2)

· Opening Remarks 
Alan Myers/Major Paul Davidovich

· Groundrules, administrative

Program Summary

· Design Review Process, Airframe, IAS, TSS
J Baird, A. Myers

(major milestones/schedule)
C. Beyers, M. Hilderbrand

· RFA and Action Item Status
Jim Harse

· Entry Criteria

· IPT Organization membership and process/control metrics

· Spec Compliance/TCM

· Spec/TEMP Discrepancies

· Risk Management (top level process/summary)

· Configuration and Interface Control Process

· Safety Program

· Hazardous Materials Program

· Technology Summary (with drag/weight sensitivities)

· Weight/Cost/R&M

· KPP

· Configuration Summary Design Drivers, Constraints

· Commonality, Identicality Summary, Standardization (see ICDR)

· Air Transportability

· Yellow Sheet Summary

· R&M Overview with SE&O to O.E.M. design philosophy

· Exit Criteria

Configuration Review

· Cockpit with crew/vehicle interface
Marie Reid

· Airframe including Furnishings & Equipment
Marie Reid

· Propulsion including engine
Floyd Wine

· Drive System
Steve Lindbom

· Rotor
Ajay Sehgal

· Subsystems
Jim Harse

· Hydraulics

· Fixed Controls

· Electrical

· AFCS

· Avionics/Weapons
John Norvell

· Wiring (info)

· IAS (info)

· TSS (info)

Page 1 of 2
Executive Critical Design Review

H-1 Upgrade Program Agenda (EXAMPLE 2) cont’d

For each of the above include

1. Entrance Criteria/Status

2. RFA and Action Item Status

3. Summary Schedule

4. Spec Requirement/Status

5. Configuration Summary (pointing out changes since PDR)

6. One page summary of supporting analyses

7. Supportability features (including those to eliminate intermediate level maintenance requirements)

8. Summary of risk reduction testing

9. Weight/Cost/R&M Status

10. Risk Summary (moderate: high risk only with next event)

11. Exit criteria and status

Test and Evaluation Summary 
Randy Smith
· Flight Test

· Bench Test

· Fatigue test

· Gear Drop

· Sta/Fta

Survivability Overview
Mike Mikel

Manufacturing Overview
Aaron Timmons
Logistics Overview
Mel Hilderbrand
Procurement Overview
Gary Etheridge
Closing Summary
Alan Myers/


Major Davidovich
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7.  Design Review Minutes 

Common Cockpit CDR Minutes (29-30 July 1998) (EXAMPLE 1)
These minutes primarily reflect issues discussed during the presentations as noted.  Only those items which generated a great deal of discussion were deemed significant enough to require further review are noted below.

System Design

Technical Performance Measurement (TPM) presentation raise issue of how the ream decides which TPMs should receive additional allocation of resources.  LM action (RFA # 400) to put in place process for MMH IPT to evaluate level of effort needed to deal with “non-compliant” TPMs.

Aircraft electrical power quality was discussed in the context of power hold-up requirements for the various avionic components.  Sikorsky stated all products, including commercial sales, have the same issue.  Action (RFA # 017) for LM and Sikorsky to evaluate the power hold-up requirements based on actual aircraft performance.  Most new CFE specifications require 50ms.  A few are specified at 150ms.

Requirements Analysis

Specification tree discussion revolved around the previously identified (at January SDR) criticality of maintaining a link between the CH-60 system level specification (still in work) and the avionics section (Common Cockpit application) of the MMH specification.  Further discussion of need for ensuring linkage of CH-60 system level requirements which impact avionics to MMH specification.  Captain Cable concerned about Sikorsky method for ensuring that any air vehicle changes which impact components common to the two aircraft (CH-60 and SH-60R) are implemented on both aircraft.  Sikorsky claims internal process for making this happen.  Action for Sikorsky to provide description of this process to NAVAIR.

Action initiated for CH-60 team (NAVAIR) to ensure changes reflected in final version of ORD have been incorporated into TEMP (Compete).

Eight items from final CH-60 ORD which have not been linked to specification were reviewed.  Initial NAVAIR INPUT (prior to CDR) was this was acceptable.  RFA initiated by Sikorsky to revisit several items (RFA # 006).  Loading of “new” CH-60 ORD requirements into DOORS database is ongoing.

MMH specification volatility briefed.  Action initiated (RFA # 900) for LM to provide quarterly updates to NAVAIR, through MMH IPT, on this issue.

Increased use of electronic vice paper commerce discussed.  Captain Cable voiced concern and provided direction step up focus on continued deletion of paper products.  Lack of connectivity with Sikorsky still prevents satisfactory level of electronic commerce implementation for this program.

Commercial parts compliance with high altitude requirement (transportation issue for this program) raised as an issue due to failure to flow requirement down to vendors.  LM is reviewing all vendors’ compliance to determine if additional altitude is an issue (15k to 40k). Do not anticipate any problems.

Installation Design

Captain Kollmorgen initiated discussion of “requirement” for back-up instruments.  Logic to date has been that while the glass displays meet the program requirements for safety and redundancy.  Additional backup of instruments increases the safety margin to meet FAA requirements (not a program requirement) and provides mitigation in the event in-flight failure relates of the glass flight displays exceed predictions.

NVG compatibility of SH-60R discussed.  EMDI test articles will NOT be NVG compatible.  Changes needed for EMDII to make aircraft compatible were identified.  Government RFP for EMDII included request for these modifications.  Expect LM proposal in September/October 1998.

Location of Smart Multi Function Displays (SMFDs), which are the flight displays, on the aircraft bus structure discussed in light of the fact that neither is on the DC essential bus which is battery powered in the event of a triple generator failure.  Heater in displays draws too much power on start up to utilize battery as power source.  Not seen as an issue since there have been no documented failures of either type in over on million Seahawk series flight hours.

R&M and ILS expressed concern about new location for Air Data computers in both aircraft.  LM and Sikorsky action (RFA # 12/13) to provide data on basis for change in location to Mike Bridges (NAVAIR).

Question raised by Captain Kollmorgen regarding the cold start of the MFDs and how long the heaters are required to operate.  This led into a discussion of the 35KVA APU generator vs the 24KVA version currently in use.  This is an outstanding action item from SDR which is expected to be closed in mid August when final touches are put on the electrical load analysis.

Software

LLC of software and support was raised as an issue by Hodges Milton (4.5.7).  Concern was expressed that the complexity of the software layering would make it difficult to support.  Bob Hanson described the modularity and separation of the O/S, ASP, GDP, and application software.  Program office intends to utilize LM-Owego as the SSA (as they are currently for SH-60B).

Software integration process discussed with concerns regarding software drops in relation to the CH-60 program schedule.  Release 7 is identified as the “production release” for CH-60.  Planned SLOC growth is budgeted at 10-15%.  This is supported by historical site data for software development o similar programs.  There are approximately 40K SLOC of “equivalent” new code for Common Cockpit, out of a total of approximately 188K SLOC for the total SH-60R EMDI effort.  There is currently approximately 148K SLOC in V&V running on the commercial based mission processor (RIMP).

Integration and Test

Status and level of completion of Verification Cross Reference Matrix (VCRM) was discussed.  The identification of all CT/DT test hours in this document was an entry criteria for CDR.  While the hours have been identified, the removal of potentially redundant testing between CT, DT, and OT has not been completed.  The System Test IPT has an ongoing action to complete this effort.  Captain Kollmorgen recommended that completion of this effort be an exit criteria for CDR (RFA # 003).  Sikorsky also needs to provide input into VCRM so that unique CH-60 test requirements are captured.

Overall coordination of test groups needs to continue to improve.  Overall test approach for integration of CH-60 testing and combined CT/DT/OT needs to be closed ASAP by STIPT (SH-606) and ITT (CH-60).  LCDR Scott Weller (STIPT lead) has continued action.  Combined test team meeting schedule for second week in August.

Operator System Interface (OSI)

6 Crew Station Working Groups (CSWGs) since January have closed all of the big issues and continue to work the myriad of operator “wants” and “desires”.  A significant number of RFAs, most of which were passed to the CSWG for resolution, were generated.

The ability/inability to repeat flight display data on the mission displays, and mission data on the flight displays, was discussed.  There is currently no requirement for either of these capabilities, but a growth path has been identified as being considered as part of EMDIII.

Utilization and competency involvement in the revamp of the HEDAD-O was discussed.  Follow-up meeting was held 31 July to lay groundwork for increased use of this document, including operator training and use as the basis for a Weapons System Manual (WSM).  RFA #005 applies.

OSI Hardware

OSI discussion revolved around concerns about late delivery of hardware for the CH-60 program.  LM has purchased some of the required H equipment on their “own nickel” anticipating a formal contractual vehicle with Sikorsky.  It does not appear that all of the CH-60 “required” delivery dates will be met.  An RFA was written and passed to the program management team for resolution.

SMFD (flight display) status was discussed in the light of late turn on of supplier (Litton).  Litton has been “turned on” for long lead items and is also working under internal funds in anticipation of formal contract with LM.  Potential for schedule impact if this negotiation is not concluded in next two weeks.

System Safety

Categorization of equipment is flight safety critical vs flight essential was discussed.  Addition of EGIs and ADCs to list of flight safety critical equipment was brought up by Sikorsky.  ADCs are to go through TSO (FAA) qualification process.  EGI needs to be revisited by SSWG and compared with the methodology utilized by F-18 program.  RFA #028 applies.

Definition of Comm system as non-safety critical was discussed.  SSWG to revisit (RFA #010).  ICS identified as being available to cockpit after multiple failures in the Comm system.

System Safety Working Group (SSWG) has laid out very specific requirements for software safety compliance.  These requirements are based on input from AIR-4.5 (Janet Gill) and NAVSEA.  Have been flowed to all applicable vendors.

Completion of fault tree analysis (FTA) for loss of, or display of incorrect, flight data is awaiting lower level analysis by Litton once they are under contract (anticipated early August).

Reliability and Maintainability

Concern raised by Sikorsky as to level of “qual by similarity” being used for SMFDs and the FMC.  The LM plan has been approved by NAVIR R&M rep (Mike Bridges).  LM action to pass approved qualification matrix to Sikorsky.

Integrated Logistics Support

Discussion revolved around O to OEM maintenance philosophy and why is was/was not selected for various pieces of equipment.  ILS team has the responsibility for this section based on their LSAR.

Sikorsky concern about configuration management for equipment provided/repaired under warranty was addressed.  Part number will not change following warranty repairs or upgrades, but the vendor will be responsible for tracking by serial number those “boxes” which have been upgraded.

System Management and Control

Asset availability for CH-60 again raised as an issue.  Some RFA referred to Program Management

Data Concentrator vendor has not yet been selected.  This is considered a low risk technically, but schedule will become an issue.  Selection planned for end of August.  DTC is designed for growth to enable incorporation of Integrated Mechanical Diagnostics functions in EMDII.

Flight Planning

No issues identified.

Communication

Combined GPS/SATCOM antenna decision was reviewed.  R&M, EMI, and installation concerns were drivers away from previous configuration.

Revisited Comm as a flight safety critical function.  Location of cockpit ICS and backup radio functionality on DC essential bus (last to go – battery powered) was deemed acceptable.

Navigation

Flight criticality of EGI revisited.  Action item remains as discussed in the safety section.

Minutes of the H-1 Upgrade

Executive Critical Design Review (EXAMPLE 2)
The H-1 Upgrade Executive Critical Design Review (ECDR) and Design Review Board (DRB) was conducted 1-2 September 1998 at the Arlington Marriott.  The purpose of the review was to assess program risk and design approaches/configurations in order to allow entry into the manufacturing and assembly phase of Engineering Manufacturing and Development (EMD).  The agenda for the ECDR is included as Attachment (1) and the list of attendees is includes as Attachment (2).  Handouts and presentation materials were provided to all attendees.

Mr. Toby Gaffey, Senior Vice President of Research and Engineering at BHTI opened the meeting by welcoming all participants and expressed his confidence regarding H-1 Upgrade design progress along with the successful endeavors of all the NAVAIR/BHTI Integrated Product Teams (IPTs).  Major H-1 Upgrade subcontractor teammates were introduced from Litton Guidance and Control Systems (Integrated Avionics System), Lockheed Martin (Target Sight System), and General Electric (Auxiliary Power Unit and T700-401 Engines).

Mr. John McKeown, the Design Review Board Chairman, welcomed the Government participants and encouraged participants to ask questions while staying within the scope of the presentations as applicable to this particular Critical Design Review.

Major Paul Davidovich, the Assistant Program Manager for Systems and Engineering, and Mr. Alan Myers addressed the CDR agenda and program introduction.  An overview of the H-1 Upgrades Program background, purpose of the CDR, Incremental CDR process, entrance/exit criteria, and groundrules for conducting the event were presented by Major Davidovich.  Mr. Myers provided an overview of the H-1 program organization and how the design process influences IPTs, the AH-1Z/UH-1Y summary schedule, and drawing completion status as applicable to this CDR.  It was noted that design reviews (PDR and CDR) for the Integrated Avionics System and target Sight System were separate events and not subject to evaluation at this CDR, but status briefings would be presented.

A program summary was presented which covered the following areas:

· RFA and Action Item Summary for PDR and ICDR   
Mr. J. Baird

· Specification Compliance/TCM 
Mr. J. Baird

· Risk Management 
Mr. W.F. Beyers/Mr. Jeff Baird

· Configuration and Interface Control Process 
Mr. A. Myers

· Safety Program 
Mr. A. Myers

· Hazardous Materials Programs 
Mr. A. Myers

· Weight, Cost, R&M, and KPP Summary Status 
Mr. A. Myers

· Configuration Summary & Design Drivers 
Mr. J. Harse/Ms. N. Ogletree

· Commonality & Identicality Summary 
Mr. J. Harse/Ms. N. Ogletree

· Standardization 
Mr. J Harse/Ms. N. Ogletree

· Air Transportability 
Mr. M. Hilderbrand

· Yellow Sheet Summary 
Mr. M. Hilderbrand

· Maintenance Overview 
Mr. M. Hilderbrand/GySgt J. Farmer

Questions and discussion items during the program summary were as follows:

· All IPT team members were asked to look at CDRL deliverable dates and appropriate flight test information needed to ensure flight test clearance is obtained to support the flight test schedule.  RESPONSE: A Request for Action was written up for this topic.

· How much of the learning curve advantage for a common part is applied to the UH-1Y cost estimates?  RESPONSE: A ROM of 2% to 5% reductions.

· How much unscheduled maintenance cost has been reduced strictly by improved reliability and what was the estimate for scheduled maintenance cost?  RESPONSE: Preliminary responses were provided and final data was to be provided at the PMR.

· Does the reported aircraft performance values use a spec engine or degraded engine performance values in calculating KPP’s?  RESPONSE: the reported KPP’s use a  spec engine.

· The UH-1Y gross weight/c.g. envelope accommodates al known loading conditions without restrictions at this time, significantly better than the existing UH-1N.

Configuration overviews for each of the aircraft subsystems were presented using real time projection of 3D Unigraphics © electronic model as the e primary presentation medium.  By utilizing this software on screen, the audience got a clear and immediate appreciation of the level of design maturity.  Additionally, by zooming in to a specific aircraft location, then peeling away the skin and secondary structure and rotating the model, the audience was allowed to “see” component location, orientation, fit with other components, and working envelope.  Additionally, by slowly exploding assemblies, as would be done for removal and replacement, the audience gained a real understanding of maintainability.

The following configuration Review was covered during the two days:

· Airframe, Furnishings & Equipment, and Crew Accommodations 
Ms. M. Reid

· Propulsion 
Mr. F. Wine

· Drive System
Mr. S. Lindbom

· Rotor System
Mr. A. Seghal

· Hydraulics, Flight Controls, Electrical, and AFCS 
Mr. J. Harse

· Avionics/Weapons (IAS, TSS, and Wiring)
Mr. J. Norvell

Questions and discussions in the Airframe, Furnishings, & Equipment, and Crew Accommodations presentation were as follows:

· The EMU “Fly-Thru” and an explanation was provided to display how the transmission is to be removed.

· A question was asked about vertical clearance when removing the transmission. RESPONSE: The vertical clearance has been looked at, and is not much different than the current AH-1W.

· Break-away valves are not being used on the AH-1Z wing fuel tanks, the structure which holds the tanks has been sized to take the (20-20-10) crash loads.

· What is the estimate for the non-recurring cost of new fwd ground handling wheels and how many are being planned for testing & EMD?  RESPONSE: NAWCAD Lakehurst provided an NRO estimated 1M to 1.5M for 4 sets.

· A concern of migration of tasks going to O-level was stated along with the ability of identifying tasks and the frequency of inspections.

· A question was raised whether or not the strut in the air-intake door for oil cooler could be removed and could it be left out in flight.  RESPONSE: The strut needs to be installed and must be there for flight.

· Structural mod is required for the AH-1Z consoles to accommodate the sidestick move aft.

· The AH-1Z will use energy attenuating seats with a 5-point restraint system.

· One UH-1Y fire extinguisher is removed from the configuration and will be deleted from the weight configuration in September’s Government Weight Report.

· The UH-1Y requires 4 locations for jacking and the AH-1Z is believed to need only 3 locations-verification is required.

· What is the impact when flying the UH-1Y with the oil cooler doors open? What is the temperature margin?  A Request for Action was written.

· The troop seat fittings and fast rope pinning structure is being sized for the 20-20-10g-load factor.

· The existing UH-1N step behind stanchion will remain for the UH-1Y.

· The weight penalty for UH-1Y cargo tie-down criteria will be reflected in September’s Government Weight Report.

Questions and discussions in the Propulsion presentation were as follows:

· Sundstrand has been chosen as the APU vendor.

· Ensure there is time built in the flight test schedule to address any tail-wag or shed vortices problems which may occur.

· Soft tooling is being used for cowls manufacture to allow easy, quick modifications if required to address flight test handling quality anomalies.

· The cooling analysis is for hydraulic modules was analyzed using hover at a 125 deg Fahrenheit.

· How is the infrared baffle affecting the nozzle area of the General Electric engine, the durability of parts, and engine performance?  RESPONSE: Data will be presented in reports and GE design reviews.

· A question of freezing the engine software baseline may effect the flight test schedule along with receiving regression testing.  What is the process for software test & implementation between BHTI, GE, and NAVAIR?  Has a plan for validating life limited engine components been established?  RESPONSE: A RFA was written.

· The engine fire bottle used the latest concentration recommended by Wright-Patterson Air Force Base laboratories.

· A recommendation was made to look at new technology for tooling applications.

· What kind of design improvements have been considered in keeping debris out of the fuel tanks?  RESPONSE: hydraulic install improvements will help, but design remains similar to an AH-1W.

Questions and discussions in the Drive System presentation were as follows:

· There is a large gap between bench testing drive components while flight-testing is going on.  A slide was presented showing how bench testing of the drive system components would lead the flight test program.  This lead would be limited to the 200-hour duration of the bench test.

· Is the team looking at the actions (e.g. analytical inspections) required for 5000 hr gearbox TBO goal?  RESPONSE: An action item was assigned to provide a plan for achieving the 5000-hour TBO for drive system components.

· Were the powers reported in for the cobox correct?  RESPONSE: A side meeting was held and the responses were deemed satisfactory.

· The qualification of the existing AH-1W tail rotor gearbox (TRGB) to be used on the H-1 Upgrade was challenged.  RESPONSE: BHTI provided a portion of Report 214-097-108 which adequately described the qualification of the 214-040-011-101 TRGB to government representatives.  Lack of TRGB fatigue testing is already addressed as a risk item.  Current main transmission case is showing a negative margin of safety for jump takeoff maneuver.  The jump takeoff condition was challenged.  BHTI/NAVAIR is to re-visit this issue to address a casting change or test to be needed.

· The main input shaft misalignment analytical verification satisfied concern about mismatches.  The H-1 Upgrade T/R drive possible mismatches are predicted to be no worse than the existing AH-1W.

Questions and discussions in the Rotor System presentation were as follows:

· E773 material does not meet specified temperature margin glass transition requirements.  The fix was reported to use slit tape in lieu of roving in the manufacturing process.  A risk was identified, but high confidence was presented based on what is being done on similar model 609 parts.

· How was the blade tip shape decided on?  RESPONSE: BHTI stated that the hyperbolic blade tip was derived for high speed flight and experience in manufacturing this shape.

· Splitball Bearing is the vendor for the M/R swashplate bearing.

· Which M/R rotating control parts receive Tungsten-Carbide coating?  RESPONSE: The standpipe, swashplate, tilt-ball, and anti-drive lever with in house Bell Process Specifications determining the method of application.

· Where does the blade-fold logic reside?  RESPONSE: In the aircraft-Wirt.

· What is the fallback if the aircraft-Wirt malfunctions for blade-fold operation?  RESPONSE: A speed handle will have to be applied to the blade-fold module from a mechanic on top of the aircraft.

· The clamping set-up on the M/R blade-fold rack has two positions, (1) tight and (2) very tight, similar to the model 412 where no reported blade damage have been incurred.

· A soft-tailored bearing has been designed for the T/R to reduce stresses while accommodating full motion.

Questions and discussions in the Hydraulics System presentation were as follows:

· Data has been submitted regarding failure analysis for a 2-system failure.

Questions and discussions in the Flight Controls presentation were as follows:

· Harmonic coupling effecting the AH-1Z cockpit controls while on the ground was discussed.  If the analysis proves true in flight test, then a tube will be treated by adding a mass for dampening the vibration.

· An 8” to 10” rigging pin used in the blade-fold operation will most likely be part of the blade-fold rack.  It will not fly with the aircraft.

· Is there or could there be one document which describes the flight control design and the criteria in which the design meets?  RESPONSE: No document exists that addresses this concern, and no document is planned to be developed.

Questions and discussions in the Electrical System presentation were as follows:

· The battery could be used to power the radio communication system if needed.

· What has been addressed to fix current AH-1W reported electrical systems problems.  New technology inverters will be used, improving the AC system while the DC system remains similar to the AH-1W.

· A risk item was assigned as a result of an RFA initiated for the inability of signing up a qualified GCU vendor.

Questions and discussions in the AFCS presentation were:

· Who will build the flight control computer?  RESPONSE: BHTI will build the EMD box with production box going out as a build to print.

· Control authority is comparable to AH-1W with the design to limit hardovers.

· Software changes to the flight control computer will not be allowed.  A port has been added to the EMD box to allow changing gains over a limited range for flight test program only.

Questions and discussion in the Avionics/Weapons (IAS, TSS, and Wiring) presentation were as follows:

· Why are there 7 empty slots in the AH-1Z mission weapons computer? RESPONSE: Future growth for the IHDSS and possibly for a HUMS system.

· If a LED goes out In the UH-1Y cockpit, it is possible for a pilot to reach over and read/input the other working LFD.

· Cameras mounted to the helmet assumes no problem with current canopy transparency, this assumption will be checked out during the canopy lighting tests.

· AH-1Z ship #1 will require and inertia mass representative of the new TSS for flight.

· AH-1Z wire bundle behind the pilot seat is assumed to be removed. (a design goal).

· The AH-1Z IHDSS system is to be carried as a high risk.

· Crew Station requirements to satisfy software and hardware design has caused as 45 to 60 day slip in Litton’s schedule.  Continued effort is required to freeze crew station requirements.

· The wiring design is behind schedule, but due to increased manpower loading and ensuring the avionics design is firm, the wiring design will proceed and will support the EMD aircraft.

· The electrical install in the tailboom will be different between the AH-1Z and the UH-1Y.

The Test and Evaluation Summary was presented by Mr. R. Smith, and covered the following areas:

· Flight Test

· Bench Test

· Fatigue Test

· Gear Drop

· STA/FTA

Questions and discussion items were as follows:

· Is 1 test article for the dynamic components enough to stay ahead of flight test?  BHTI is to re-visit this.

· Software drops have been planned into the flight test schedule.

· SCAS will be operational for AH-1Z ship #1 for load level surveys.

· Qualification testing dates were asked to be pushed to the left if possible.  The current schedule appears to be too aggressive.

· Test compliance matrix is being used for checking/tracking flight test quality of parts, reports, data, etc.

The Survivability Overview was presented by Mr. M. Mikel, with the following questions and discussion items:

· The question was asked on how the team arrived on a “balance design” and still met Survivability & Vulnerability requirement.  RESPONSE: Most of the funded 1996 trade studies were used in coming up with a “balanced design” along with the money available for the program for S&V improvements.

· The IR Suppressor has not been tested to support S&V requirements; analysis is being used at this time for S&V predictions.

· NBC requirements are not being imposed on the IAS vendor.  This study is currently being carried as a non-funded effort.

The Manufacturing Overview was provided by Mr. A. Timmons, Mr. P. Olroyd, and Mr. K. Saifuden.  Questions and discussion items were as follows.

· Cowling tooling is tracking to the planned schedule.

· The main rotor cuff is a mixture of fiberplaced and racetrack construction for optimum weight and cost.

The Logistics Overview was presented by Mr. M. Hilderbrand with the following questions and discussion items:

· Tracking flight test spares is currently unfunded.  NAVAIR is currently trying to fund this effort.  In the near future this issue will be discussed in the Flight Test IPT & PMR meeting.

· There are avionics boxes which cannot be software loaded by the AMU.

The Procurement Overview was presented by Mr. G. Etheridge, with the following discussion items:

· There is no plan to qualify the IR Suppressor.

· The inverters can be prototypes for the EMD aircraft.

Requests for Action (RFAs) and Action Items

The following RFAs and Action Items were generated during the CDR.  Their disposition and resolution are being provided separately as part of the Design Review Board (DRB) proceedings:

REQUESTS FOR ACTION (RFAs)

COR-001
Corrosion Protection

DRIVE-002
Oil Cooler Openings

PRGM-003
Submittal of CDRL Reports as ECDR Criteria

PROP-004
DECU Software Configuration Plan

PROP-005
Tracking of Life Limited Components

PROP-006
Performance Reduction IR Suppressor

DYN-007
Dynamic Component Parts Life Tracking

DYN-008
Tailboom Bending Modes in Resonance with Main Rotor 1/Rev and 4/Rev Frequencies

AF-009
Dynamic Structural Analysis of AH-1Z/UH-1Y Landing Gear Systems

DRIVE-101
Drive System Analysis

DRIVE-011
Fatigue Testing of Tail Rotor Gearbox Housing

DRIVE-012
Gearbox Testing vs. Flight Tests

DRIVE-013
Drive System Alignment

ELE-014
Generator Electrical Loading

ELE-015
Inverter and APU GCU

SPT-016
IAS

AF-017
Airframes Static Qualification Tests

ACTION ITEMS

ECDR-001
Cost Benefits

ECDR-002
UH-1Y Fire Extinguisher Weight

ECDR-003
UH-1Y Cabin Floor Weights

ECDR-004
Migration of Maintenance to “O” Level

ECDR-005
Unscheduled Maintenance Curve

ECDR-006
Ground Air CSE Compatibility

ECDR-007
Support Equipment

ECDR-008
Use of E773 in Main Rotor Yoke

ECDR-009
Flight Test Requirements

ECDR-010
Flight Test Structural Monitoring Limits

EDCR-011
Dynamic component Parts Life Tracking

8.  Request for Action (RFA) ‘chit’ 

REQUEST FOR ACTION CHIT (EXAMPLE)

RFA

INITIATOR
TYPE:     (SRR     (PDR     (CDR     (Other:
ASSIGNMENT: 
(RFA      (RFI      (Minutes/Action


SUBJECT/TITLE:

GROSS WEIGHT DETERMINATION


SUBSYSTEM PANEL:


REQUEST NO:

023




REFERENCED DOC:




SPECIFIC PROBLEM OR CONCERN:

H-60 WEAPONS STORES NOT PRESENTLY IDENTIFIABLE BY IMD ON BOARD SYSTEM.  H-53E SINGLE POINT HOOK LOAD NOT AVAILABLE IN ACFT SYSTEM.  PROPOSED FALLBACK IS TO RELY ON PILOT INPUT.  HOWEVER, THIS TYPICALLY IS UNRELIABLE.




RECOMMENDED ACTION:

BFG INVESTIGATE A TIE INTO THE WEAPONS PYLON FOR THE H-60 AND INCORPORATION OF METHOD TO ACQUIRE H-53E SINGLE POINT HOOK LOAD.




RECOMMENDED CATEGORY:
RECOMMENDED URGENCY/DATE:  8 JUL 98 (H-53E)


INITIATOR’S NAME:       IPT:

GENE BARNDT
ACTIVITY/CODE/PHONE:

STRUCTURES/AIR-4.3.3.2/301-342-0302
DATE:

23 JUN 98

IPT

RESPONSE
PROPOSED ACTION:

REQUEST ASSISTANCE FROM THE NAVY ON THE H-60 ISSUE.  BFG WILL RE-EVALUATE THE H-53 SINGLE HOOK.




PROPOSED SCHEDULE:




RECOMMENDED CATEGORY:
RECOMMENDED URGENCY/DATE: 8 JUL 98 (H-53E)


ENGINEER’S NAME:


FUNCTION/DEPT/PHONE:
DATE:

23 JUN 98

EXECUTIVE SESSION
EXECUTIVE REVIEW AND DECISION:

NAVAIR H-60 REPRESENTATIVES (AIR-4.1.1.2) ASSIST ON WEAPONS STORES ISSUE & INTERFACE WITH VENDOR.




ASSIGNED CATEGORY:
ASSIGNED URGENCY/DATE:


IMPACT:




PROGRAM REPRESENTATIVE:

DATE:





23 JUN 98
CONTRACTOR REPRESENTATIVE:

DATE:






23 JUN 98


DRB DIRECTOR:






DATE:



NAVAIR 4355/4 (1/99)
9.  Assessment Report 

VTUAV Systems Requirements Review

Assessment Report (EXAMPLE)

Date and Place of Review 

We conducted the Vertical takeoff and landing Tactical Unmanned Aerial Vehicle (VTUAV) Systems Requirements Review (SRR) at the Northrop-Grumman Ryan Aeronautical Center (Ryan), San Diego CA on 26 and 27 April 2000.

Review Board Members

Tom Riley, Chief VTUAV Engineer at Ryan, and Carl Reitz co-chaired the review.  Government members of the review, their organization, and their function in the review are listed in Table I.

Table I.  Government Review Board Members

Name
Organization
Function

Carl Reitz
NAVAIR 4.1.1.5
Government Chair

LCDR Dean Peters
NAVAIR 4.1.1.5
Assistant Program Manager, Engineering

Mike Carroll
NAVAIR 4.5.1.1.3
Air Vehicle Avionics

CDR Randy Short
PMA-263
Air Vehicle IPT Lead

Mindy McLoughlin
PMA-263
Strategic Planning IPT Lead

Warren Connley
NAVAIR 4.1.1.5
Lead Engineer, Strategic Planning IPT

Bob Steinbach
NAVAIR 4.1.1.5
Lead Engineer, Air Vehicle IPT

Keith Carter
NAVAIR 4.1.2.2
Lead Engineer, Ground Systems IPT

Bruce Waeber
NAVAIR 4.5.5.6
Lead Engineer, Payload IPT

Matt South
NAVAIR 4.11.
Integrated Test Team Lead

Jeff Semenza
PMA-263
Integration IPT Lead

Darrin Good
PMA-263
Launch & Recovery Equipment IPT Lead

Tom Popp
PMA-263
Airframe IPT Lead

Major Paul Siebels
PMA-263
Communications & Data Link IPT Lead

Sara Irwin
NSWCCD
Logistics

LCDR Scott Winfrey
NAVAIR 5.5.5/VC-6
Flight Test & Fleet Operations

David Kreider
NSWCDD
Tactical Control System Software

Dave Park
NAVAIR 4.1.11.1
Ground Station Software

Charlotte Mildren
NAVAIR 4.1.11.4
Air Vehicle Software

Anthony DiMario
NAVAIR 41.1.X.7.3
Support Equipment

Mike Gunderson
NSWCCD
Reliability & Maintainability

Brian Wasel
NAVAIR 4.6.4.2
Human Factors

David MacPherson
DCMC-SD
Contract administration

Michael Villela
DCMC-SD
Contract administration

Mike Howard
DCMC
Contract administration





Tony Devino
CSS
Recorder

Jerry Gooch
CSS
Logistics Advisor

In addition to the Government members in the above table, 23 Ryan employees and seven associate contractors participated in the review.

Actions
We focused the review on the VTUAV system requirements as specified in following documents:

· Government Performance Specification PERFSPEC-263-01 of 30 August 1999, 

· Government Acquisition Logistics Support Specification for VTUAV of 30 August 1999, 

· Ryan’s proposed VTUAV Detail Specification of 1 November 1999, 

· Operational Requirements Document (critical program requirement although not an explicit contractual requirement); and

· Proposed changes to Ryan’s Detail Specification as discussed at the review.

During the review, we generated 12 items that require action in order to come to a mutual understanding of the system requirements.  In addition we generated a number of other discussion items for the program Integrated Product Teams (IPTs).  The IPTs will individually track those items.  The 12 actions that we will track as part of the review are listed in Table II.

The first action in Table II is for Ryan to incorporate several mutually agreed changes into their detail specification.  The next is for the Government to provide information to Ryan on requirements to verify system compliance with the Joint Technical Architecture.  Two of the actions are for Ryan regarding the modular mission payload.  An additional action for Ryan is to define any program impact of incorporating navigation lights that are compatible with night vision devices.  The remaining actions are for the Government to work with the requirement officers in clarifying Operational Requirements Document (ORD) requirements or determining if the system that Ryan proposed meets the requirements.

Table II.  VTUAV SRR Action Items

Organization/
IPT
Topic
Due Date

Ryan System Eng
Incorporate 13 mutually agreed changes in System Spec.
May 12th

Gov’t System Eng
Define requirements for JTA verification for all elements.
May 12th

Ryan Payload
Determine minimum VTUAV altitude for 25-meter TLE.
May 26th

Gov’t ST&E
Clarify requirements for operation of GCS while in MOPP gear and for decontamination of GCS internal components.
May 12th

Gov’t ST&E
Clarify requirement for interoperability with other UAVs.  Can it be via C4I link to another GCS? 
May 12th

Gov’t ST&E
Agree on availability and maintenance definition & equations 
May 12th

Ryan Payload
Provide payload plug-and-play trade study results.
June 26th 

Gov’t AV
Define of Light Icing.
May 26th

Gov’t GCS
Define Manual Control and Manual Wave-off.
May 12th

Gov’t AV
Determine if acoustic pinger is required.
May 12th

Ryan AV
Determine impact of Night Vision Device compatibility. 
May 12th

Gov’t AV
Define Anti-Jamming environment implied by ORD.
May 26th

Gov’t GCS
Determine if change to Ryan’s Detail Spec is needed to constrain the RDT to meet ORD portability requirement.
May 12th

Assessment

Upon completion of the SRR action items, we will have clarified the VTUAV system requirements.  At the end of this assessment, we will list a brief discussion for each action item.

One of the first allocations of the system requirements is the Functional Requirements Document (FRD) that describes the function of the Tactical Control System with the VTUAV system.  That document is due to be completed the week of 8 May 2000.  We observed at the SRR that requirements may not be fully allocated to the FRD by early May.  The contractors reported that it would be sufficiently complete to permit all parties to proceed on schedule.

We also noted that the ship integration requirements were not discussed in the same depth as other requirements at the SRR.  Indeed the system level requirements were delineated.  Nevertheless, we assess that the contractor must place increased emphasis on ship integration.  We note that the ship integration subcontractor was not present at SRR.

A brief assessment of the 12 SSR action items follow.

Ryan is incorporating all mutually agreed changes into the VTUAV System Specification.  This incorporation and resolution of the remaining action items will result in the VTUAV System Specification being a complete definition of system level requirements: it will satisfy the objective of the SRR.

The SRR harmonized questions about transportation requirements.  The specification changes reflect some transportation requirement clarifications.  Further, the Logistics IPT will perform transportation analyses and track their recommendations within the IPT.

Ryan will determine any cost and schedule impact to obtain navigation lights that are compatible with night vision devices (NVD).  The ORD requires NVD compatible lights, but the Performance Specification PERFSPEC-263-01 does not require them.

Ryan is conducting a trade study to establish an open architecture that will minimize future payload integration issues.  The level of up-front design compared to follow-on integration is a significant difference in the Government’s plans for the VTUAV and the proposed Ryan system.  Considerations for other than electo-optic imaging payloads impact the data link and ground station architectures as well as the air vehicle.  Ryan is assessing cost and schedule impacts as well as technical performance.

As the SRR concluded, Ryan reported that they would allocate payload management to a separate Computer System Configuration Item (CSCI).  The CSCI will reduce the work associated with integration of future payloads.  Hence introduction of this payload management CSCI improves the plug-an-play capabilities of the system.  The separate CSCI notwithstanding, there will still be considerable work required to integrate any new payload, especially one that is other than the electo-optic imaging type.

Ryan will determine the minimum altitude from which the system can achieve a 25-meter target location accuracy at a slant range of six kilometers.  At lower altitudes, trigonometry associated with small lookdown angles cause the sensor pointing errors to magnify the target location error.  Ryan initially proposed to meet the target location error at 15,000 altitude.  We expect them to be able to meet the 25-meter requirement at a much lower altitude.  Ryan’s action is to define the minimum altitude at which the system can achieve 25-meter accuracy.

Discussions at the conclusion of the SRR defined a consistent set of equations and definitions for reliability, availability and maintainability terms in the VTUAV System Specification.

The Government will clarify some of the requirements of the Performance Specification.  Because they require clarification or change in details within the ORD, these clarifications must be coordinated with the OPNAV sponsor.  Our assessment is that several of these will be clarified with little or no impact upon the program.  These “lower risk” clarifications include:

· What precise climatic conditions does the term “light icing” imply?

· What is implied by interoperability with other types of UAVs? 

· Must operators be able to operate the parts of the system in the Ground Control System while wearing Mission Oriented Protective Posture (MOPP) IV gear?  Also must the commercial-off-the-shelf equipment that the “best value” approach sought be decontaminated if exposed to chemical, nuclear, or biological contamination?  May the contractor propose throwing away contaminated hardware as the most cost effective solution? 

· Does the Government require an acoustic pinger to locate a VTUAV that alights in water and sinks?  

· In what specific levels and coverage areas of jamming must the system operate?

The Government will provide to Ryan recommendations for verifying compliance with the Joint Technical Architecture.  We have been looking at JTA compliance for all PEO(CU) programs as well as for aviation programs in general.  Currently the JTA instruction is over 400 pages long.  A draft, joint-service, aviation-specific instruction for JTA compliance is only 12 pages long.  It emphasizes JTA compliance via C4I interfaces and permits real-time, system-internal interfaces to be system unique.  Our immediate action will be to discuss this balance with PMA-263A.

Perhaps the greatest differences in understanding of the requirements between the contractor and the Government are:

1. Implementation of manual control, and

2. The Remote Data Terminal (RDT).  

Discussions at the conclusion of SSR addressed two requirements implied by the manual control action item; viz., control during launch or recovery and “up and away” control.  During vehicle recovery, we require a more rapid vehicle response to human input than during the balance of the mission.  We mutually agreed that “manual control” in which an operator would directly control VTUAV surfaces (similar to Pioneer’s sticks mode) requires operator proficiency training and is not what Ryan proposed.  The Government will clarify the requirement for “manual control”.

The ORD requires and the Government envisions a small, easily transportable device that permits viewing imagery collected by TUAV at ranges to 50 kilometers.  Ryan proposed using the Ku-band Tactical Control Data Link (TCDL) for the RDT.  Design constrains imposed primarily by the Ku-band frequency cause the Ryan proposed design to be a device that weighs about 180 pounds.  The Ku-band TCDL offers economies related to the air vehicle at the expense of RDT size.  The Government will meet with the OPNAV sponsors to determine if the 180-pound RDT is acceptable.

Since the SRR was adjourned, we have identified four other requirements issues.  They are:

1. The ORD requires automatic tracking of the air vehicle in the RDT.  The RDT does not provide such tracking, although it can report the position of the air vehicle as determined by the air vehicle ‘s on-board navigation sensors.

2. The shelter type for containing the Ground Control Station on a HMMWV should be Type I rather than Type II.

3. Ryan proposes hand off of the air vehicle and modular mission payload implying control will always be handed off together.  The Government envisions the capability to hand off control of the vehicle or the payload while keeping control of one of these two elements.

4. Ryan proposed operating from AC power sources while the Performance Spec requires operating from AC or DC power.

Although these requirements issues were not voiced at SRR, we have communicated them to Ryan and expect to be able to resolve them by 26 May 2000.

Impact upon Risk Assessment

The program manager had assessed some risks as medium, including the following:

· Integration issues with concurrent development of Tactical Control System, 

· Software development schedule,

· Integration issues with concurrent development of Tactical Common Data Link, and

· Ships Integration and Dynamic Interface issues due to multiple ship configurations.

After the SSR, these risks remain medium.  The allocation of requirements to the FRD and the differing approaches to payload interfaces keep the Tactical Control System and software development risks at their current level.  The ship integration subcontractor not participating in the SRR keeps the Ships Integration and Dynamic Interface risk at its current level.  The use of TCDL for the RDT and the concomitant size of the RDT keep the TCDL integration risk at its current level.

The SRR also identified some risk of the system requirements falling short of the intent of the Operational Requirements Document (ORD).  We view it likely that these requirements can be reconciled with OPNAV and that even if they are not, their performance consequence is not dramatic; i.e., the risk appears low.  Hence we see a low risk of not being ORD compliant with the following requirements: 

1. Operation with other (especially other services’) UAV types,

2. System operation in the presence of nuclear, biological and chemical contaminants,

3. Compatibility of navigation lights and night vision devices, 

4. Operation in a jamming environment, and

5. Automatic tracking of the air vehicle from the RVT.

Summary

When the 12 SRR action items are resolved, the Government and contractor should mutually understand the VTUAV system requirements.  The forthcoming VTUAV System Specification will document that understanding.  

Ryan is investigating the impact of:

· Plug-and-play architecture (a serious concern, somewhat alleviated by a separate payload management CSCI)

· Night vision device compatible navigation lights and minimum altitude for 25-meter target location (less serious).

The Government is investigating:

· Acceptability of a 180-pound RDT (a serious concern)

· The requirements for “manual” control (also a serious concern)

· Requirements for light icing, interoperability with other types of UAVs, operation within the GCS in MOPP gear, decontamination of GCS components, a pinger, autotracking from the RDT, details of vehicle hand-off, operation with jamming, and JTA compliance (less serious.)

Many of the Government’s actions affect requirements of the FRD.  For those especially, prompt resolution of the Government actions is imperative.

The SRR confirmed that program risk is as previously assessed.  We additionally identified a low risk of not being compliant with the Operational Requirements Document in five non-critical areas.

10.  Design Review Report Cover Letter

(SAMPLE)

DEPARTMENT OF THE NAVY

NAVAL AIR SYSTEMS COMMAND

NAVAL AIR SYSTEMS COMMAND HEADQUARTERS

47123 BUSE ROAD, UNIT #______  

PATUXENT RIVER, MD 20670-1547


IN REPLY REFER TO

13150


Ser AIR-4.1.1.2 (X-##)/0542

From:
Deputy Director, Systems Engineering Department

To:
Program Manager, XYZ Program Office (PMA-XYZ)

Subj:
CONTRACT N00019-96-C-0000, XYZ IMPROVED CAPABILITIES SYSTEM UPGRADE PROGRAM, SYSTEM REQUIREMENTS REVIEW / SYSTEM FUNCTIONAL REVIEW, CONTINGENT APPROVAL

Encl:
(1) XYZ Improved Capabilities III (ICAP III) Systems Requirements Review / System Functional Review (SRR/SFR) Action Items Requiring Closure for SRR/SFR Approval


(2) XYZ ICAP III SRR/SFR Action Item Requiring Closure as Entrance Criteria for Preliminary Design Review (PDR)

1. The XYZ ICAP III SRR/SFR was conducted at ABC Contractor in Anywhere, Maryland, on 5-7 Jan 1997, and is hereby given contingent approval.

2. While I was impressed with the thorough professional manner and the technical content of the ICAP III SRR/SFR, the action items in enclosure (1) should be resolved prior to SRR/SFR closeout.  Additional entrance criteria for the PDR cited in enclosure (2) should all be closed before entrance into PDR.

3. The point of contact for further information is our Assistant Program Manager for Systems and Engineering, CDR John Doe at (###)###-#### or e-mail doej@navair.navy.mil.


SES XYZ Signature

Copy to:  (w/o enclosures)

NAVAIR (4.0, 4.1, 4.1a, 4.5)

PEO(T)

B.  POCs for Specific Competency/Specialty Areas 

Code
Area
Phone

1.1.5
Configuration/Data Management Policy/Processes
301-757-9090

3.1 
Logistics Management
732-323-7936

4.1 
Systems Engineering
301-342-4090

4.1.1
Systems Engineering Management
301-342-0172

4.1.2
Systems Development & Integration Engineering
301-342-0175

4.1.3
Platform Simulation & Integration Laboratory Engineering
301-342-2192

4.1.4
Standardization & Standards
732-323-1979

4.1.5
Mass Properties
301-342-0205

4.1.6
Reliability & Maintainability Engineering
301-342-2200

4.1.7
Electromagnetic Environmental Effects (E3) Engineering
301-757-2360

4.1.8
Survivability Engineering
301-342-0142

4.1.9
Manufacturing Engineering
301-342-0249

4.1.10
System Safety
301-342-3961 x111

4.1.11
Software Engineering
301-342-2103

4.1.11.1
Software Development & Lifecycle Support
301-342-2125

4.1.11.2
Software Technology & Environment
301-342-2348

4.1.11.3
Software Product Integrity
301-342-2102

4.1.11.3
Software Development & Lifecycle Support II
301-342-2125

4.2
Cost Analysis
301-342-2191

4.3
Air Vehicle
301-342-0279

4.3.1
Air Vehicle Systems Engineering
301-342-0285

4.3.2
Aeromechanics
301-342-8550

4.3.3
Structures
301-342-9362

4.3.4
Aerospace Materials
301-342-8000

4.3.5
Subsystems
301-342-8505

4.4
Propulsion & Power
301-757-0410

4.4.1
System Engineering
301-757-0499

4.4.2
Fuel System Control & Diagnostics (FSC&D)
301-757-0498

4.4.3
Engine Development & Support
301-757-0422

4.4.4
Electrical Power System
301-342-0803

4.4.5
Fuels & Lubricants
301-342-3421

4.4.6
Auxiliary Power & Mechanical Systems
301-342-0806

4.4.7
Engineering Specialists
301-757-0491

4.4.8
Engine In-Service Engineering
904-633-4105

4.5
Avionics
301-342-0064

4.5.1
Avionics Systems Engineering
301-342-0069

4.5.2
Information Warfare Systems
301-342-0071

4.5.3
Flight Information Systems
301-342-0071

4.5.4
Electronic Warfare Systems
301-342-0095

4.5.5
Mission & Sensor Systems
301-342-2401

4.5.6
Component Engineering
301-342-0071

4.5.8
Ship & Shore Based Electronic Systems
301-862-8220

4.6
Crew Systems
301-342-9196

4.6.1
Systems Engineering
301-342-8432

4.6.1
Systems Engineering
760-939-0319

4.6.2
Emergency EGRESS & Crashworthy Systems
301-342-8433

4.6.3
Life Support & Personal Protection
301-342-9199

4.7
Weapons/Targets
760-939-1468

4.7.1
Weapons & Targets Systems Engineering
760-939-1468

4.7.2
Guidance & Control
760-939-2504

4.7.3
Airframe, Propulsion & Ordnance Systems
760-939-7200

4.7.4
Science & Technology
760-939-3428

4.7.5
Weapons Prototyping
760-939-3705

4.8
Support Equipment (SE) & Aircraft Launch & Recover Equipment (ALRE)
732-323-7213

4.8.1
Support Equipment & Aircraft Launch & Recovery Equipment Systems Engineering
732-323-7640

4.8.2
Aircraft Support Equipment & ALRE Electrical/Mechanical Design/Development
732-323-2304

4.8.3
Aircraft Support Equipment ATE Hardware/Software Design/Development
732-323-2304

4.8.4
Aircraft Support Equipment TPS Design/Development
904-633-3924

4.8.5
Acquisition Management
732-323-1990

4.8.6
Weapons/Target Support Equipment Design/Development & ISE
805-989-0001

4.8.7
Aircraft Support Equipment Electrical/Mechanical In-Service Engineering
252-464-5608

4.8.8
ATE/Hardware, Software & In-Service Engineering
904-633-3924

4.8.9
Aircraft Support Equipment TPS In-Service Engineering
619-545-3992

4.9
Training Systems
407-380-8337

4.9.1
Systems Engineering
407-380-8117

4.9.2
Simulation & Models
407-380-8291

4.9.3
Software & Computational Systems
407-380-8367

4.9.4
Imaging Systems
407-380-8354

4.9.6
Science & Technology
407-380-8138

4.9.7
Instructional Systems Analysis & Development
407-380-8098

4.9.8
In-Service Engineering
407-380-8143

4.10
Warfare Analysis Department
301-342-8342

4.10.1
Warfare Analysis Division
760-927-3841

4.10.2
Systems Analysis Division
760-939-3998

4.10.3
Threat Analysis Division/STILO
301-342-6320

4.11
Test & Evaluation Engineering
301-342-6758

4.11.1
Aeromechanics & Flight Controls
304-342-5512

4.11.2
Air Vehicle/Store Compatibility
301-342-4171

4.11.3
Ship Suitability
301-342-4441 x103

4.11.4
Air Traffic Control & Landing Systems
301-342-4441 x103

4.11.5
Installed Propulsion, Power & Mechanical Systems
301-342-3553

4.11.6
Strike Mission Systems
301-342-4186 x116

4.11.7
Rotary Wing Mission Systems
301-342-4186 x116

4.11.8
Maritime Support Mission Systems
301-342-4186 x116

4.11.9
Sensor Systems
301-342-6510

4.11.10
Communication/Navigation/Identification Systems
301-342-3181 x278

4.11.11
Aircraft Weapon Systems Integration
760-939-9856

5.0
Test & Evaluation
760-939-2201

5.3
Threat/Target Systems
805-989-8534

5.5
Test Wing  - Atlantic
301-342-1113

5.6
Test Wing - Pacific
805-989-8763

C.  Lessons Learned

Lessons Learned

Pro
Con

Internal contractor and contractor / government reviews should be established via corporate policy so a technical balance is maintained between management and design.  The review should use a mix of project subject matter experts and non-project, impartial, objective senior technical experts.
The review should not be staffed with management people or conducted in accordance with master schedules.  Project review format should not be used because it leads to reviewing management status instead of design consequence.

A technical design review schedule should be established based on design progress so that design maturity is well known and understood.  
The review should not be keyed to project milestones because this leads to a success-oriented review instead of a technical evaluation and risk nor design deficiencies are identified.

Ensure that the review team’s total experience base is greater than the product design team’s experience. Evaluate alternative design approaches for all disciplines.  This leads to a design that will fulfill all specified requirements.
The review should not be focused on the design because analyses, assumptions, and processes are not reviewed and tradeoff studies, underlying data and risk assessments are not presented.  The result is that the design is not influenced by all analytical activities.

Formal corporate design review policy is established by NAVAIRINST 4355.19 and should be followed with procedures for documenting results and action items so design baseline will be certified.
Design reviews should not be held informally because formal reports with appropriate action items are not prepared and therefore actions do not get reported to management.  This risks total system requirements not getting met.

The soundness of the review is evidenced by the topics to be reviewed.  Some typical topics are: 

· Product safety

· Component applications

· Materials

· Mission profile to detail requirements analysis

· Manufacturing and inspection processes and plans

· Tooling and test equipment

· High risk technology to manufacture and use

· Reliability and maintainability

· Test equipment and special equipment

· Built-in test

· Producibility and inspectability

· Subcontractor design
Many design reviews lack specific plans and discipline in requirements, criteria in execution, and depth in review.  They tend to concentrate on the performance characteristics of the design at the expense of manufacturing, quality, test, and support. 

Some design reviews degrade to the point of familiarizing people with an overview of the hardware design.  Little depth or breadth of the design is reviewed and minimum contribution to the design maturity is realized

Areas to pay particular attention to during a review are:

· Independent assessments tied to NAVAIR directive/instruction.

· Observance of Best Practices, for example the use of tools and methods for technical mgmt (i.e. CORE, SLATE, SBA, IPPD integrated approach), Analysis (i.e. QFD, M&S), Design (i.e. Design of Experiments DoE), Validation and Verification (Virtual Prototyping), Configuration, Data Management, and Risk Management/Mitigation.

· The subject of measurement as a guide component [Measuring the Process (System Analysis & Traceability of derived requirements),  Measuring the product (MOEs, TPMs),  Measuring the IPT Technical Capability]

· Reviewing the Design for Cost Effectiveness (Design for Performance, Design for Cost and Earned Value, Design for R&M, Design for Testability, Design for Human Factors, Design for Supportability)
The design review that rationalizes acceptance of risks because correction would compromise schedules or cost is almost worse than no review at all.

Stable software incremental builds and blocks
Weapons systems in the past have had several builds per month.

D.  Checklists

The checklist should be a joint contractor/customer developed item.

1.  Review Planning Checklist

(
The performing activity has a corporate policy identifying procedures for internal reviews as well as customer-required reviews




(
Emphasis is being placed on technical interchange meetings between performing activity and customer rather than large-scale reviews




(
Qualified technical experts who can challenge the design and assess risk are doing reviews




(
Technical design review schedules established are based on design progress




(
Statement of review needs is concise and complete
(objectives, entry/exit criteria etc.)




(
Attendees and their responsibilities are established




(
The agenda has been agreed upon




(
The length of the review, level of detail, and amount of documentation, have been defined




(
The location has been secured and is verified appropriate




(
Presenters’ materials have been previewed, to include timed dry runs




(
A recorder/note-taker for issues/assessments has been established




(
DRB Director request has been submitted




(
DRB Director designation letter is signed




2.  Specific Major Review Objective Checklist

a.  SRR

Entry

(
Government understands and has documented top-level performance requirements




(
Contractor has prepared system-level specification and any other system-level requirements documents




(
Contractor has assessed maturity of technologies required for the preferred concept




(
All related documentation is due and acceptable prior to the SRR




Review Objectives (Refer to Part (III)(A)(1)(a through f) of this handbook)

(
Customer requirements (including environments, usage modes, and other pertinent factors) were analyzed and translated into system-specific functional and performance requirements




(
Technology validation and demonstration plans are completed and closure plans on technical demonstrations and maturation activities are achieving required progress




(
Critical technologies for people, product, and process solutions have been identified and assessed




(
Risks are identified and quantified, and risk mitigation actions are achieving required progress




(
Total system approaches to satisfying requirements (including interfaces) for the primary system functions have been identified (draft system and initial development specifications)




(
The requirements effect an acceptable and suitable product, which in OPEVAL will satisfy the Operational Requirements Document (ORD).




Exit

(
Functional configuration baseline is established to move into the design phase




(
Cost/schedule performance risk is acceptable to proceed to preliminary design




(
All action items from the review are resolved (closed or waived)

b.  PDR

Entry

(
Design agent has allocated all functions to configuration items (CIs)




(
Contractor prepared development specifications are substantially complete and traceable to the requirements or performance specification




(
All related documentation is delivered and acceptable prior to the PDR




(
Detailed design is sufficient to verify the ability to meet the design requirements




(
All SRR actions are resolved




Review Objectives (Refer to Part (III)(B)(1)(a through g) of this handbook)

(
The process completely defined the system requirements for detailed design




(
Issues for system, functional areas, and subsystems are resolved




(
Sufficient design has been accomplished to verify the completeness and achievability of defined requirements




(
The risk handling approach is refined for the next phase or technical effort




(
Pre-planned product and process improvement and evolutionary development requirements and plans have been refined




(
Critical accomplishments, success criteria, and metrics are valid for continued technical effort




(
Sufficient system verification has been allocated to configuration items to verify the product will meet developmental and operational test objectives




Exit

(
Design sufficiently mature and stable to begin detailed design




(
Allocated configuration baseline established




(
Approval to start detailed design




(
All actions from the review are resolved (closed or waived)




c.  CDR

Entry

(
All design fabrication and code requirements are traceable back to the functional configuration baseline




(
All related documentation is delivered and acceptable prior to the CDR




(
Design is mature and stable




(
High percentage of drawings are completed




(
All PDR actions are resolved




Review Objectives (Refer to Part (III)(C)(1)(a through i) of this handbook)

(
Issues for the system, functional areas, and subsystems are resolved




(
The process completely defined system design requirements




(
The system design compatibility with external interfaces (people, products, and processes) has been established




(
System design and interface requirements and design constraints are consistent with test and evaluation results




(
Test and evaluation results support critical system design and interface requirements and design constraints




(
The risk handling approach is refined for the next phase or technical effort




(
Pre-planned product and process improvement and evolutionary development requirements and plans have been refined




(
The critical accomplishments, success criteria, and metrics are valid for continued technical effort




(
The design exhibits the characteristics necessary to prove effective and suitable during operational evaluation



Exit

(
Design trade studies complete




(
Interface control documents complete




(
Approval to start fabrication and code/build




(
Verification of functional/performance requirements for system




(
System ready to enter Production, Fielding/Deployment and Operational Support Phase




(
All action items from the review are resolved (closed or waived)

3.  Additional Related Checklist

(
Systems firmware




(
Design trade studies/CAIV




(
Interchangeability and replaceability (interoperability)




(
Stable software incremental builds & block changes are defined and allocated




(
All components are supportable through system life cycle




(
Cost requirement




(
Sufficient technical expertise exists in all disciplines




(
COTS status and potential obsolescence




(
Joint Architecture/Open system requirements (interoperability)




(
Critical Items and critical process designs (Process metrics)




(
Technical performance assessments (product metrics)




(
Production and producibility metrics




(
Weapons effectiveness/performance/threat analyses




(
ICD weapons (hardware/software) to aircraft interface




(
Environmental, E3, reliability and qualification plans




(
Anti-tamper, security, encryption of telemetry




E.  Related Information
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INTRODUCTION

OVERVIEW

This document describes the processes used by the NAVAIR Systems Engineering TEAM to perform formal reviews throughout the entire lifecycle of a product – from concept through fleet utilization.  This document is applicable to all personnel (civilian, military and contract) performing tasks in support of the TEAM. 

APPROACH

Figure 1-1 depicts the AIR 4.1 system design approach, which contains seven major phases of development: requirements, design, development, verification, validation, Operational Test and Evaluation (OT&E), and Fleet utilization.  Each major phase contains the following activities or phases:




Requirements: 
System Requirements Definition




Design:

System Design







Software Requirements Definition







Preliminary Design







Detailed Design







Implementation and Unit Test







Unit Integration and Test




Development:

Subsystem Integration and Test







System Integration and Test




Verification




Validation




Operational Test and Evaluation




Fleet Utilization
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FORMAL REVIEW PROCESS

Formal reviews are conducted with the task teams and/or Design Agent TA \s "Design Agent"  to review the project status and to clarify customer needs and expectations.  These reviews perform the functions listed below.

· Are planned to occur at meaningful points in the software project’s schedule, such as the beginning or completion of selected stages.

· Are conducted with the customer, end user, and affected groups within the organization, as appropriate.

· Use materials that are reviewed and approved by the responsible leads and/or managers.

· Address the commitments, plans, and status of the project activities.

· Result in the identification and documentation of significant issues, action items, and decisions.

· Address project risks.

· Result in refinement of project and software plans, as necessary.

The general requirements for preparing and conducting reviews are listed below. These requirements are used to ensure a meaningful review and to ensure that all reviews have a similar format.

· The Design Agent TA \s "Design Agent"  obtains a facility to conduct the reviews.

· A mutually agreeable date with the NAVAIR program manager is established sufficiently in advance of each review to allow adequate preparation time.

· A chairperson is designated for the meeting. This person is responsible for coordination of all review actions.

· A preliminary agenda is prepared and distributed a recommended 30 calendar days prior to the review.

· Documents to be reviewed are submitted to attendees a recommended 7 calendar days prior to the meeting.

· An action item memo is written and distributed within 15 working days of the review.

· A closure memo, containing a summary of all action items and their disposition, is produced at the end of the review. The closure memo is distributed within 30 working days of the review.

Each of the formal reviews conducted by the TEAM is planned, and executed using the Entry Criteria Checklist, Key Issues Checklist, and Exit Criteria checklist, which are contained in Appendix A of this document. The sequence of the milestone reviews is illustrated in Figure 2-1.
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Figure 2-1.  Milestone Reviews

The NAVAIR Program Manager or designee ensures the planning and execution of the formal reviews are compliant with the checklists, and the checklists are filled out and signed before closing out the review. The Program Manager may add or delete items to/from the checklists.

The Program Manager TA \s "Block Manager"  ensures that delivery requirements in support of the formal review are met. The presenter also ensures the agenda is delivered to the Program Manager before the formal review. Additionally, the presenter ensures that meeting minutes from the review and action item lists are produced as a result of the review and retained as part of the project documentation.

The Program Manager TA \s "Block Manager"  assigns personnel to take corrective action on open action items or to coordinate correction actions involving interdepartmental action items resulting from the review. Open action items are tracked from the formal review until resolution.

Program Initiation Review (PIR)

PIR Objectives

Upon receiving the task assignment and sufficient funds to begin a project, the Project Director will confer with the Department Head or Associate Department Head to establish the level of review and timing for the first review, the Project Initiation Review (PIR).  The PIR should be held before a major technical review or other decision point is reached on the project.  The focus of the PIR is project “executability”.  The assignment, requirements, plans, risk, and plan/strategy for risk mitigation are examined.  The department head will select the review chairperson. 

The entry criteria, key issues, and exit criteria for the PIR are provided in Appendix A of this document.

PIR Preparation

The PIR must occur before the first major review (i.e., system requirement review) or decision point or at a point not more than 10% into the effort, whichever occurs first.  This is a management review, intended to focus on project executability.  In preparation for the PIR, the following should be considered and incorporated into the brief:

· Identify the project sponsors, customers, and key players

· Define the assignment--Clearly define the unique TEAM responsibilities on this specific project (Software development or monitor, integration?, Test?--may even be different for different subsystems)

· Briefly describe the system and highlight the areas changed (a system block diagram showing where the changes will occur is a must--discuss hardware, interface, and software)

· Show the baseline from which this program is to start and discuss any pertinent qualifiers

· Identify what is to be provided, to whom, when, and what it will be used for

· Identify interfacing/interleaving projects: Define the interdependencies and the coordination required with them.  Is there concurrency of development that might produce risk?

· Identify constraints, directions, regulations, etc., which are significant factors in project planning.

· Identify all subsystems and peripheral equipment (i.e., yellow gear or support equipment) that will be impacted.  Identify changes required.

· Show process flow (tribus) to prove you have one, you understand it, and are committed to using it.

· List the metrics points to be collected.  Differentiate between Management Metrics (schedules, cost...); Process Metrics (measure how well the process is working); Product Metrics (data that show how well the product works.

· Define the documents generated (technical and management) and documents to be generated

System Concept Review (SCR)

SCR Objectives

The SCR is a management review of the system.  This review provides the first opportunity to examine and influence the proposed system architecture and system operational and performance requirements. To ensure the customer and supplier (Design Agent TA \s "Design Agent" ) fully understand the system and operational and performance requirements, clarification of system operational scenarios and concepts can be provided by the customer (e.g., Program Manager TA \s "Block Manager"  or designee). The system operational and performance requirements and system architecture are evaluated for completeness and adequacy in meeting system operational concepts and scenarios. A high-level diagram detailing system functionality and identifying affected subsystems is presented at this review. A successful review is predicated on customer and supplier determination that system architecture and system operational and performance requirements form a satisfactory basis for proceeding into system design.

Therefore, the Design Agent TA \s "Design Agent"  requests an SCR to examine and influence the proposed system architecture and operational concepts before detailed requirements are written, as well as the software development plans. This review is held once for each project.

· Meeting Level: System

· Meeting Format: Formal Presentation

· Entry Criteria: Refer to checklist

· Key Issues: Refer to checklist

· Exit Criteria: Refer to checklist

The approved requirements are managed and controlled, and used by the software development organization as the basis for software development plans and software requirements.

SCR Preparation

While the Design Agent TA \s "Design Agent"  is responsible for conducting the SCR, the Program Manager has responsibilities for ensuring the SCR meets its objectives. These include reviewing the FRD or equivalent document to ensure understanding of the requirements and developing a concept of what should be presented at the SCR based on those requirements. The primary question that should be answered at the SCR is “Does the Design Agent have the same understanding of the requirement as I do?” The SCR is an opportunity to influence the direction of requirement mechanization. For example, during the SCR, Task Teams TA \s "Task Teams"  and the Design Agent have an opportunity to suggest wording changes to the FRD. These suggestions may help focus the direction of the mechanization. The Program Manager TA \s "Block Manager"  reviews the project budget in anticipation of suggested FRD changes that may impact cost. Based on the project budget, the suggested changes may be approved or the Design Agent’s planned implementation modified. 

System Design Review (SDR)

SDR Objectives

The SDR is a management review held to determine if the system design is complete and allocation of system functionality to subsystems fulfills the system requirements. The system design is evaluated to determine whether the system design correctly and completely implements all system requirements, and traceability of system design to system requirements is maintained. The customer shall review the feasibility of incorporating the system requirements with respect to subsystem schedules, staffing, technical performance, and risks. A successful review is predicated on the customer’s determination that system design and allocation of system functionality to subsystems forms a satisfactory basis for proceeding into subsystem requirement analysis and preliminary design.

From a customer point-of-view, the optimization, correlation, completeness, and risks associated with the allocated technical requirements are evaluated. Also included is a summary review of the system engineering process decomposing the allocated technical requirements and of the engineering plans for the next phase. Basic manufacturing considerations are reviewed and planning for production in subsequent phases is addressed. This review is conducted when the system definition effort has matured to the point that system characteristics are defined and CIs are identified. 

The Program Manager TA \s "Block Manager"  serves as approval authority. This review is held at least once for each product update. Additional SDRs are held when new requirements are approved for incorporation into the system.

· Meeting Level: System (Functional)

· Meeting Format: Formal Presentation

· Entry Criteria: Refer to Checklist

· Key Issues: Refer to checklist

· Exit Criteria: Refer to checklist

SDR Preparation

The Design Agent TA \s "Design Agent"  is responsible for conducting the SDR. Preparation for the review includes NAVAIR team review of the SSDDs or other applicable design documentation. The Program Manager also reviews the SDR checklist contained in Appendix A of this document for applicability. The Program Manager must maintain a clear focus on the requirements in order to avoid the consequences associated with requirement volatility.

NAVAIR teams review and resolve any design documentation issues with the Design Agent TA \s "Design Agent"  prior to the SDR. Information presented at the SDR that may be beneficial to task teams include a description of new systems being incorporated, current status of any new systems (e.g., what build the system will be incorporated into), and schedules (including test and release schedules).

Preliminary Design Review (PDR)

PDR Objectives

The software preliminary design phase is the time period between system requirements definition and detailed design development used to allocate requirements from the CSCI to CSCs or modules, derive software requirements, develop plans for the detailed design effort, develop plans for CSCI testing, and identify interfaces for development. The effort starts with allocation of requirements to CSCs or modules. For each module or CSC its top level design and detailed design plans are developed. Next the data interface(s) (both internal and external) are coordinated. Changes to the design are agreed to, documented, and reviewed. Before exiting this phase, any changes identified in the peer reviews are incorporated. The culmination of the preliminary design phase is the PDR.

The PDR is conducted for each subsystem to determine whether the subsystem software requirements and preliminary top-level design are complete, as well as determine whether the supplier (Design Agent TA \s "Design Agent" ) is prepared to start software detailed design and test procedure development. The subsystem software requirements are evaluated to determine whether the subsystem requirements correctly and completely implement all system requirements allocated to the subsystem, and traceability of subsystem requirement to system design is maintained. The software preliminary design is evaluated to determine whether the design correctly and completely implements all software requirements, and that traceability of software design to software requirements is maintained. At this review the customer also reviews the results of supplier peer reviews on software requirements and preliminary design documentation. A successful review is predicated on the customer’s determination that subsystem requirements, subsystem preliminary software design, results of supplier peer reviews, and plans for software development and testing form a satisfactory basis for proceeding into software detailed design and test procedure development.

From a customer point-of-view, a PDR is held for each subsystem or a group of subsystems to evaluate the elements stated below.

· The progress, technical adequacy, and risk resolution (on technical, cost and schedule basis) of the selected design approach.

· The compatibility of the selected design approach with performance and engineering specialty requirements of the Hardware Configuration Item (HWCI XE "HWCI:Hardware Configuration Item" ) development and specification.

· The degree of system definition and assess the technical risk associated with the selected manufacturing methods and processes.

· Establish the existence and compatibility of the physical and functional interfaces among the CI and other items (e.g., equipment, facilities, computer software, personnel).

For CSCIs, this review focused on the topics listed below.

· The evaluation of the progress, consistency, and technical adequacy of the selected top-level design and test approach.

· The compatibility between the software requirements and the preliminary design.

· The preliminary version of the operation and support documents.

A PDR occurs once for each product update or SCS Build with the Program Manager TA \s "Block Manager"  serving as the approval authority.

· Meeting Level: CI or CSCI (e.g., subsystem)

· Meeting Format: Formal Presentation

· Entry Criteria: Refer to checklist

· Key Issues: Refer to checklist

· Exit Criteria: Refer to checklist

PDR Preparation

The Software Specification Review (SSR XE "SSR:Software Specification Review" ) addressed in DoD-Std-2167A has been tailored out of the life cycle process. Therefore, the approval of software requirements is conducted during the PDR.

The PDR is presented by the Design Agent TA \s "Design Agent"  to demonstrate that progress is being made as planned. The PDR is also an opportunity to identify deviations from plans and initiate corrective action if necessary. The Program Manager TA \s "Block Manager"  attends the PDR to gather information on the schedule, issues, TBDs areas, risk items, resources, staffing, and percentage of completion. Task Teams TA \s "Task Teams"  review the design, participate in peer reviews and are invited to attend the PDR. Successful completion of the PDR milestone review signifies acceptance of the top-level design.

Critical Design Review (CDR)

CDR Objectives

The detailed design phase is the next phase in the subsystem development cycle. This phase comes after the system requirements analysis and preliminary design phases. The process begins with creation of the Computer Program Change Request (CPCR XE "CPCR:Computer Program Change Request" ) which documents the change in the design. Next, the detailed design and interface development is completed using the software requirements and the top-level design and preliminary interfaces which were defined during the previous phase. Detailed parameter identification and attribute definition occurs in parallel with the software design. Descriptions of the planned CSCI tests are documented. Once the detailed design is completed, peer reviews are held to review the detailed design. The final step in the detailed design phase is the CDR.

The CDR is conducted for each subsystem to determine whether the software detailed design, plans for software code development, and testing are complete and to verify the supplier (Design Agent TA \s "Design Agent" ) is prepared to start software code development and testing. The software detailed design is evaluated to determine whether the detailed design correctly and completely implements all software requirements, and that traceability of software detailed design to software requirements is maintained. At this review the customer also reviews the results of supplier peer reviews of detailed design documentation. A successful review is predicated on the customer’s determination that subsystem detailed software design, results of supplier peer reviews, and plans for software code development and testing form a satisfactory basis for proceeding into software code development and testing.

From a customer point-of-view, this review is conducted when the detail design for each subsystem is essentially complete. The CDR focuses on the topics listed below.

· Determine that detail design of the CI or subsystem under review satisfies the performance and engineering specialty requirements of the HWCI development.

· Establish the detail design compatibility among the CI and other items.

· Assess CI risk areas (on a technical, cost and schedule basis)

· Assess the results of the production ability analysis conducted on system hardware.

· Review the preliminary product (hardware and software) specifications.

· For CSCIs, this review focuses on the determination of the acceptability of the detailed design, performance, and test characteristics of the design solution, and on the adequacy of the operation and support documents.

The Program Manager TA \s "Block Manager"  serves as the approval authority.

· Meeting Level: CI or CSCI (e.g., subsystem)

· Meeting Format: Formal Presentation

· Entry Criteria: Refer to checklist

· Key Issues: Refer to checklist

· Exit Criteria: Refer to checklist

CDR Preparation

The CDR is presented by the Design Agent TA \s "Design Agent"  to demonstrate that progress is being made as planned. The CDR is also an opportunity to identify deviations from plans and initiate corrective action if necessary. The Program Manager TA \s "Block Manager"  attends the CDR to gather information on the schedule, issues, TBD areas, risk items, resources, staffing, and percentage of completion. Task Teams TA \s "Task Teams"  review the design, participate in peer reviews and are invited to attend the CDR. Successful completion of the CDR milestone review signifies acceptance of the detailed design.

Test Readiness Review (TRR)

TRR Objectives

The purpose of the Design Agent TA \s "Design Agent" ’s implementation phase is to build a complete high-quality system from the “blueprint” provided in the detailed design phase. The implementation phase begins after the CDR and proceeds according to the plan prepared during the detailed design phase. For each build, units belonging to the build are coded and tested, integrated into modules or CSCs, and the interfaces tested. Plans have also been developed to test the functional capabilities of the product. Regression tests (a selection of tests already included in previous releases are included to ensure that new capabilities have not affected existing functionality) are identified. Test plans and procedures are peer reviewed for correctness and completeness. After all test procedures are complete, the Design Agent is ready to conduct the TRR.

The TRR is conducted for each subsystem to determine whether the subsystem test procedures are complete and to verify the supplier (Design Agent TA \s "Design Agent" ) is prepared to start formal subsystem testing. Subsystem test procedures are evaluated to determine whether the test procedures provide complete and adequate test coverage of subsystem requirements, and traceability of subsystem test procedures to subsystem requirements is maintained. At this review, the customer also reviews the results of prior subsystem testing (e.g., CSC and CSU). A successful review is predicated on the customer’s determination that subsystem test procedures and informal test results form a satisfactory basis for proceeding into formal subsystem testing.

From a customer point-of-view, the TRR is presented to obtain approval for Functional Qualification Testing (FQT XE "FQT:Functional Qualification Testing" ). A TRR is held at least once for each SCS or product update, with the Program Manager TA \s "Block Manager"  serving as the approval authority.

· Meeting Level: CI or CSCI (e.g., subsystem)

· Meeting Format: Formal Presentation

· Entry Criteria: Refer to checklist

· Key Issues: Refer to checklist

· Exit Criteria: Refer to checklist

TRR Preparation

The TRR is presented by the Design Agent TA \s "Design Agent"  to demonstrate readiness for subsystem testing and Design Agent system integration testing. The TRR is also an opportunity to identify deviations from plans and initiate corrective action if necessary. The Program Manager TA \s "Block Manager"  attends the TRR to gather information on the schedule, issues, risk items, resources, and staffing. The Program Manager also verifies that CSCI test description and procedures are complete, that informal CSCI testing has been performed, results of the unit and module testing are documented, and the plans and schedule for performing formal CSCI testing. Task Teams TA \s "Task Teams"  review the test documentation, participate in peer reviews and are invited to attend the TRR. Successful completion of the TRR milestone review signifies readiness to begin subsystem testing.

The Design Agent TA \s "Design Agent"  should be providing a listing of internal and external data requirements (i.e. MUXBUS impacts) during this time, so that any flight data recording/reduction tools can be updated.  The Lab Facilitates TA \l "Lab Facilitates" \s "Lab Facilitates" \c 1  should have received and incorporated lab models, updated and integrated new hardware required to support SIT. The Design Agent also needs to notify Data Services TA \l "Data Services" \s "Data Services" \c 1  of changes to data  parameters so that the flight data reduction software can be updated. 

System Integration Test Readiness Review (SITRR)

SITRR Objectives

The SITRR is a system-level review conducted prior to the start of the development phase to demonstrate that development phase plans, procedures and resources are complete and ready to begin development phase activities. A successful review is predicated on the Chief Engineer’s determination the team is ready to begin the development phase. Meeting Level: System

· Meeting Format: Formal Presentation

· Entry Criteria: Refer to checklist

· Key Issues: Refer to checklist

· Exit Criteria: Refer to checklist

SITRR Preparation

The SITRR is presented by the Manager/Product Lead in charge of developmental testing activities for the System Under Test (SUT).  The Chief Engineer attends the SITRR to evaluate system test procedures in order to determine whether the procedures provide complete and accurate test coverage of system requirements, and traceability of system test procedures to system requirements is maintained.  Additionally, adequacy and availability of resources is verified, ad results from prior system testing is reviewed.  Successful completion of the SITRR milestone review signifies readiness to begin developmental testing.

Build Release Review (BRR)

BRR Objectives

The BRR is a system-level review, conducted at the completion of subsystem integration testing to determine whether subsystem integration testing is complete and to verify the system is ready to start customer system integration testing. At this review, the customer reviews the results of subsystem integration testing and supplier system integration testing and supplier system integration and testing. Emphasis is placed on understanding problems identified by the supplier in the delivered system software. A successful review is predicated on the customer’s determination that the delivered system software forms a satisfactory basis for proceeding into customer system integration testing. The Program Manager TA \s "Block Manager"  serves as the approval authority. 

· Meeting Level: System

· Meeting Format: Formal Presentation

· Entry Criteria: Refer to checklist

· Key Issues: Refer to checklist

· Exit Criteria: Refer to checklist

BRR Preparation

The BRR is presented by the Design Agent TA \s "Design Agent"  to demonstrate to the customer that the CSCI Test Plan has been executed and the software is ready for SIT. The Program Manager TA \s "Block Manager"  (or designee) is responsible for attending the review, affirming the completion of BRR checklist items, and approving satisfactory completion of the review. The test teams TA \s "Task Teams"  review BRR deliverables and attend the review to ensure that they and their teams understand: 1) what is in the build (e.g., Requirements, SARs, CPCRs), and 2) known problems with the Design Agent’s implementation. By BRR, all facilities changes should be incorporated, verified and ready for use. Aircraft modifications should be scheduled (with parts ordered and a delivery date set, risk mitigation plans in place, etc.), with a goal of aircraft modifications implemented prior to initiation of SIT.  Refer to Formal Reviews paragraph for additional information.

System Qualification Review (SQR)

SQR Objectives

The SQR is a system-level review conducted at the completion of system integration and testing to determine whether system integration and testing is complete and to verify the system is ready to start customer test and evaluation. System integration test and regression test results are evaluated for completeness and adequacy in test coverage of system requirements through requirements traceability to test. A successful review is predicated on the customer’s determination that system integration test results and regression test results form a satisfactory basis for proceeding into V&V test and evaluation.
· Meeting Level: System

· Meeting Format: Formal Presentation

· Entry Criteria: Refer to checklist

· Key Issues: Refer to checklist

· Exit Criteria: Refer to checklist

SQR Preparation

The SQR is presented by the Manager/Product Lead in charge of customer test and evaluation for the SUT.  The Chief Engineer serves as approval authority for successful completion of the SQR.,  The Chief Engineer reviews the test schedule and test metrics relevant to the developmental testing phase, including:  Test progress metrics, test resource metrics, computer resource utilization metrics, system configuration baseline data, release content metrics, and software anomaly metrics.  There must be agreement that the Design & Development (D&D) testing is complete, and that the plan and resources for Verification and Validation (V&V) testing are available.  Successful completion of the SCR milestone review signifies readiness to begin the V&V phase.

Firing Readiness Review (FRR)

  FRR Objectives

A FRR is held prior to each live fire event. The FRR is held to demonstrate that all elements necessary for a successful live weapon fire are in place. The focus of the review is on success criteria for the test, “go” and “no-go” conditions, flight profile and test objectives. Chief Engineer TA \s "Chief Engineer"  and Chief Test Pilot TA \l "Chief Test Pilot" \s "Chief Test Pilot" \c 1  concurrence is obtained before proceeding with the live fire.
· Meeting Level: System

· Meeting Format: Formal Presentation

· Entry Criteria: Refer to checklist.

· Key Issues: Refer to checklist

· Exit Criteria: Refer to checklist

  FRR Preparation

The FRR is presented by the Manager/Product Lead in charge of the SUT.  During the FRR, the following items are addressed:

· Objectives for the live fire are presented

· Aircraft modifications have been approved, installed, tested, and certified

· Flight clearance is in place

· Safety of Flight (SOF) testing has been successfully completed

· Live fire test plan has been approved

· Weapon system integration test results are presented

· Live fire test support has been identified

· Live fire profile and test details are presented

· Post-test activities are defined

Concurrence from the Chief Engineer and the Chief Test Pilot signifies successful completion of the FRR.

Release Review (RR)

  RR Objectives

The RR is held at the completion of V&V. It is a precursor to the OTRR and obtaining management approval of the project completion message. The focus is on product status, plans for release or delivery, risk and lessons learned for process improvement. All anomalies, discrepancies, and problems against the product must have been properly dispositioned. Listed below are primary questions addressed during the RR.
· Is all data necessary for the OTRR available?

· Has the project followed the plan and process outlined at the SITRR?

· Is the product mature to the point of being ready for release?

Presentation topics for the RR are listed below.

· Verify that all data has been collected to meet the TEMP.

· Find problems in the presentation prior to the Pre-OTRR.

· Present the project plan and how the plan was executed.

· Present the completed  product.

· Establish confidence in the quality of the end product.

· Present and explain any problems or deferred items associated with the end product.

· Present current risk status.

· Participants include the Program Manager, Chief Engineer, Task Teams, CM, and DCRB.  Meeting Level:  System

· Meeting Format:  Formal Presentation

· Entry Criteria:  Refer to checklist

· Key Issues:  Refer to checklist

· Exit Criteria:  Refer to checklist

  RR Preparation

The RR is performed at the completion of system V&V testing. It is the first of three reviews to build confidence in each level of management with the product being delivered. The RR is a precursor to obtaining management approval of the project completion message, final report, or other significant official recommendation. The primary purpose of this review is to demonstrate the project has followed the plan and process outlined in the early phases of the project, and the plan has been updated as needed to reflect changes. The focus of the RR is on product status, plans for release or delivery, risk, and lessons learned for process improvement. All anomalies, discrepancies, and problems against the products must have been properly dispositioned. The primary question: “Is your product mature to the point of being ready for release?”

The Program Manager TA \s "Block Manager"  gathers the information required for the RR. Listed below are activities associated with gathering this data.

· Review metric reports (e.g., planned versus actuals for lab, ground and flight hours).

· Review test point status.

· Review documentation status (e.g., What documents have not been completed?).

· Review “open” SARs/STRs.

· Gather information from Task Teams TA \s "Task Teams"  on the “open” SARs/STRs.

· Categorize “open” SARs/STRs.

· Participants in the development project. (Who are the players?)

· PMA responsibilities in the development project.

· History of guidance provided during project development.

· Status of the asset and resource table in the TEMP(s).

· System change process.

· System update contents.

· Using available metric data, define the release criteria for the items below.

· Testing.

· Performance.

· Remaining problems.

· Documentation.

· Preparation for Fleet release.

· Provide evidence of the product’s software maturity.

· Delete checklist items that are not relevant to the product. Program Manager concurrence on deletion of checklist items is required.

A successful review is predicated on the determination that system validation test results and regression test results form a satisfactory basis for proceeding into operational test and evaluation.

 Pre-Operational Test Readiness Review (OTRR)

  Pre-OTRR Objectives

The Pre-OTRR presents the project for review by functional experts, giving the Program Manager (PM XE "PM:Program Manager" ) TA \s "PM"  an objective evaluation of the system’s readiness for OT&E. Representatives from systems and engineering, logistics, product integrity, aviation training, and T&E divisions. In addition to program and functional matrix personnel, appropriate personnel from the program sponsor TA \s "sponsor" , OPNAV, COMOPTEVFOR TA \s "COMOPTEVFOR" , INSURV Aviation Board (if applicable) and DT activities should attend the meeting. The Pre-OTRR provides the PM the opportunity for objective feedback prior to the actual OTRR, ensures consensus agreement by the entire team, and provides time to correct any outstanding issues prior to the OTRR.

· Meeting Level:  System

· Meeting Format:  Formal Presentation

· Entry Criteria:  Refer to checklist

· Key Issues:  Refer to checklist

· Exit Criteria:  Refer to checklist

  Pre-OTRR Preparation

The Pre-OTRR is held to confirm readiness for OTRR. Hopefully, all the preparation needed after successfully completing the RR is minor alterations to the presentation. The approval authority is designated by PEO(T) TA \s "PEO(T)" . Generally, this task is delegated to the Deputy for PEO(T). The Pre-OTRR is a “warm-up” for the OTRR presentation to the Admiral. The list of items below are a guide in the modification of the RR presentation to meet the needs of the Pre-OTRR. Guidance from the Chief Engineer TA \s "Chief Engineer"  on the development of this presentation is, “Provide any potentially needed data, and intend to present a subset of that data.”

Suggested presentation topics for the Pre-OTRR are listed below.

· Document Status (only those documents that may be needed to enter OT).
· Categorize “open” SARs/STRs.

· Participants in the development project. (Who are the players?)

· PMA responsibilities in the development project.

· History of guidance provided during project development.

· Status of the asset and resource table in the TEMP(s).

· System update contents.

· Requirements traceability

· Using available metric data, define the release criteria for the items below.

· Testing.

· Performance.

· Remaining problems.

· Documentation.

· Preparation for Fleet release.

· Provide evidence of the product’s software maturity.

Operational Test Readiness Review (OTRR)

   OTRR Objectives

· The OTRR is held to confirm there is a high probability the system will successfully complete operational testing and that all required documentation has been provided to COMOPTEVFOR. Representatives from training, systems and software engineering, logistics, reliability, maintainability, and BIT, safety, environmental/Occupational Safety and Health Administration (OSHA XE "OSHA:Occupational Safety and Health Administration" ), program management, and testing all participate in this review. Meeting Level: System

· Meeting Format: Formal Presentation

· Entry Criteria:  Refer to checklist

· Key Issues:  Refer to checklist

· Exit Criteria:  Refer to checklist

   OTRR Preparation

The OTRR is held to certify readiness for OT. This certification process is held to confirm the items below.

· DT complete and thresholds have been met.

· Design problems have been resolved.

· Representative support for OT is available.

· Resources for OT are available.

· The system tested is representative of the product to be delivered.

· Technical documentation is available.

Please refer to Appendix A for the OTRR preparation checklist.  Suggested presentation topics for the OTRR are listed below.

· Document Status (only for documents that may be needed to enter OT).
· Categorize “open” SARs/STRs.

· System update contents.

· Requirements traceability

· Using available metric data, define the release criteria for the items below.

· Testing.

· Performance.

· Remaining problems.

· Documentation.

· Preparation for Fleet release.

· Provide evidence of the product’s software maturity.

Successful completion of the OTRR signifies readiness to enter into the Operational Evaluation Phase conducted by COMOPTEVFOR.

Fleet Release

You can have the best product in the world, but if you can’t get it to the customer, it’s not worth a damn.

The design and development of a product is what the 4.1 TEAM focuses on, but delivery of the product is the end goal. And, as with any new product, there is bound to be some customer questions that will need to be addressed after delivery.

FLEET UTILIZATION PHASE

This is the final phase of the product development cycle.  As with any commercial product, AIR 4.1 has a process for supporting the product once it has been approved for delivery to the Fleet.  Areas of support from the 4.1 TEAM include:

· Communicate product features and capabilities

· Logistics personnel

· Hardware/Software engineering expertise

Appendix A:  formal review Checklists

Data Item
Page

Program Initiation Review (PIR)
A-2 

System Concept Review (SCR)
A-5

System Design Review (SDR)
A-8

Preliminary Design Review (PDR)
A-12

Critical Design Review (CDR)
 A-16

Test Readiness Review (TRR)
A-20

System Integration Test Readiness Review (SITRR)
A-24

Build Release Review (BRR)
A-27

System Qualification Review (SQR)
A-30

Firing Readiness Review (FRR)
A-33

Release Review (RR)
A-36

Pre-Operational Test Readiness Review (Pre-OTRR)
A-39

Operational Test Readiness Review (OTRR)
A-42

This appendix provides guidance on the expected content of formal reviews for software in the AIR 4.1 program.  The checklists presented in this annex will be used by the cognizant Naval division at these reviews to ensure a thorough, uniform and comprehensive presentation of information.  The products to be delivered prior to each review are specified within each checklist.

Utilization of these checklists, whether formally invoked by contract or informally used for guidance only, is of paramount importance to ensure the success of the AIR 4.1 program.  The checklists provide the necessary criteria to determine if a milestone (review) has been achieved.  Each milestone’s exit criteria must be satisfied in order for the program to proceed to the next development phase. 

Changes to the checklists may be needed, based upon the size and/or complexity of subsystem software changes.  When contractor participation is anticipated, changes to checklists may occur by agreement between the contractor and the cognizant Naval division prior to conduct of the formal review. 

Reviews and respective products are applicable as specified by the statement of work or contract.  The individual contract will also amplify the requirements for participation, meeting preparation information and additional facility requirements, if any.

PROJECT TITLE:


DATE:
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Product Development Review Cycle


The Program Initiation Review (PIR) is a management-level review or which the purpose is to assure that the program has a well thought out plan of attack. The focus of the PIR is project “executability”.  The assignment, requirements, plans, risk, and plan/strategy for risk mitigation are examined.  The goals and objectives are well known (requirements); the method used to accomplish the task is defined (process); the resource requirements are known and committed in a timely fashion (personnel and equipment); a schedule has been defined and is reasonable; and the funding is allocated. The PIR should be held before a major technical review or other decision point is reached on the project. 

Entry Criteria Checklist

                       
Criteria Satisfied




Y
N
See Attached

1.
A preliminary agenda was produced and transmitted to the customer 30 days prior to the PIR.




2.
Sponsor funding has been identified.




3.
Initial requirements have been approved by the Sponsor authority.




4.   SCRB has been held and minutes, including related ECPs and


STRs to be incorporated, enclosed in the official SCRB letter.




5.
Written project plan provided to reviewers not later than 1 week before review.




6.
Customer-provided system requirements for functions to be reviewed.




Key Issues Checklist


Criteria Satisfied




Y
N
See Attached

1.
The project sponsors, customers, and key players have been clearly identified.




1.1
Organizational structure has been identified, and responsibilities defined.




2.
The project scope is clearly defined; interfaces and interdependencies with other projects have been identified.




2.1
Working agreements identified




2.2
Contracting plan presented.




2.3
ITA’s (code, dollar value, LOE, contract/material $) identified




2.4
Logistics factors (introduction to fleet) presented




4.
System operational requirements clearly understood.




4.1
Requirements are clearly stated; applicable ECPs and STRs identified.




4.2
Requirements traceability provided.




4.3
Project approach understood (changes to existing system identified; commonality issues presented; scope of testing identified)




4.
Process flow (tribus) presented; management, process, and product metrics have been identified.




5.
Risks management plan is acceptable.




Exit Criteria Checklist


Criteria Satisfied




Y
N
See Attached

1.
Approach is acceptable.




2.
Resources are available to accomplish the task as scheduled.




3.
Management and technical risk have been identified and the Risk Management Plan is acceptable




APPROVAL:

The PIR is complete and approved:

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

PROJECT TITLE:

 DATE:
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Product Development Review Cycle




The System Concept Review (SCR) is a system-level review which provides the first opportunity to examine and influence the proposed system architecture and system operational and performance requirements. To ensure customer and supplier fully understand the system operational and performance requirements, clarification of system operational scenarios/concepts can be provided by the customer.  The system operational and performance requirements and system architecture are evaluated for completeness and adequacy in meeting system operational scenarios/concepts. A high level diagram which details system functionality and identifies affected subsystems is presented at this review. A successful review is predicated on customer and supplier determination that the system architecture and system operational and performance requirements form a satisfactory basis for proceeding into system design.

Entry Criteria Checklist

                       
Criteria Satisfied




Y
N
See Attached

1.
A preliminary agenda was produced and transmitted to the customer 30 days prior to the SCR.




2.
Applicable CDRL items were delivered prior to the SCR.




3.
Applicable informal documentation, as identified in the preliminary
agenda, has been delivered prior to the SCR (for information only; not reviewed).




4.
An SCRB has occurred and resulted in an approved list of system changes for incorporation.




5.
Completion of system operational scenarios/concepts for functions to be reviewed.




6.
Customer-provided system requirements for functions to be reviewed.




Key Issues Checklist


Criteria Satisfied




Y
N
See Attached

1.
The system requirements meet the system operational scenarios/ 
concepts, and traceability is maintained.




1.1
At the SCR, system requirements are presented.




1.2
Evidence presented that, prior to SCR, customer has internally verified that the Functional Requirements Document (FRD) Statements of Requirements (SORs) are correct and complete and that traceability is maintained (e.g., status of peer reviews and quality audits).




1.3
Traceability from FRD to source document (e.g., contract and system specification) provided in FRD and traceability matrix usage explained by the customer.




1.4
All TBDs in the FRD, related to Statements Of Requirements (SORs), explained by the customer.




2.
System operational scenarios/concepts accepted.




2.1
System requirements are presented with operational scenarios and concepts.




3.
All organizations have a clear understanding of what system requirements are being incorporated.




3.1
All FRD system requirements are addressed.




3.2
Additional proposed system requirements have been presented.




3.3
A proposed list of system requirements changes to the FRD has been addressed.




4.
Plan for software development is defined.




4.1
Plans for software development addressed in the presentation and handout.




4.2
Evidence presented that, prior to SCR, supplier has internally verified that the SDP is complete and correct (e.g., status of peer reviews and quality audits).




4.3
All TBDs in the SDP addressed in presentation and handout.




5.
Simulation and human factors considerations have been addressed.




5.1
All FRD system requirements presented with DAG (paper and simulation) requirements identified.




6.
Risk items have been addressed.




6.1
Risk items presented at SCR.




Exit Criteria Checklist


Criteria Satisfied




Y
N
See Attached

1.
All SCR action items have been assessed and a plan for closure identified.




2.
SCR milestone event is completed and a closure memo or review minutes have been signed off and distributed.




3.
The SCR key issues checklist (see attached) has been dispositioned. 




APPROVAL:

The SCR is complete and approved:

________________________________
________________________________________________
Signature



Organization/Representing


Date

________________________________
________________________________________________
Signature



Organization/Representing


Date

________________________________
________________________________________________
Signature



Organization/Representing


Date

________________________________
________________________________________________
Signature



Organization/Representing


Date

PROJECT TITLE:

 DATE:
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Product Development Review Cycle


The System Design Review (SDR) is conducted to determine if the system design is complete and allocation of system functionality to subsystems fulfills the system requirements.  The system design is evaluated to determine whether the system design correctly and completely implements all system requirements, and traceability of system design to system requirements is maintained. The customer shall review the feasibility of incorporating the system requirements with respect to subsystem schedules, staffing, technical performance, and risks.  A successful review is predicated on the customer’s determination that the system design and allocation of system functionality to subsystems form a satisfactory basis for proceeding into subsystem requirements definition and  preliminary design.

Entry Criteria Checklist


Criteria Satisfied




Y
N
See Attached

1.
A preliminary agenda was produced and transmitted to the customer 30 days prior to the SDR.




2.
Applicable CDRL items were delivered prior to the SDR.




3.
Applicable informal documentation, as identified in the preliminary 
agenda, has been delivered prior to the SDR (for information only; not reviewed).




4.
An SCR milestone event has been successfully completed.




5.
All SCR action items have been responded to.




6.
All SCR exit criteria key issues have been satisfied.




7.
System design for functions to be reviewed has been completed. 




Key Issues Checklist


Criteria Satisfied




Y
N
See Attached

1.
Updated system development schedule.




1.1
Schedule has been provided in the presentation and the handout.




2.
Metrics relevant to the lifecycle phase have been presented.




2.1
Metrics overview has been provided in presentation and handout.




2.2
Metrics provided in presentation and handout.




2.2.1
Requirements metrics available in presentation and handout.




2.2.2
Staffing level metrics available in presentation and handout.




2.2.3
Software size metrics available in presentation and handout.




2.2.4
Computer resource utilization metrics available in presentation and handout.




2.2.5
Complexity metrics available in presentation and handout.




3.
System operation and performance requirements clearly understood.




3.1
FRD Statements of Functionality (SOFs) have been developed which identify derived system functional requirements.




3.2
SSDDs allocate contractual and derived system performance functional requirements to subsystems.




3.3
Subsystem performance requirements for computer memory, throughput, and I/O provided in the presentation and the handout.




4.
Requirements are feasible given subsystem constraints.




4.1
Subsystem schedules, staffing, technical performance, and risk have been evaluated for feasibility.




5.
Subsystem level diagram exists showing interconnections among other 


subsystems and external interfaces.




5.1
Avionics System Architecture Diagram and Mux Bus Diagram provided in presentation and handout.




6.
Requirements traceability maintained.




6.1
Requirements Management process overview has been provided in the presentation and the handout.




Key Issues Checklist (Continued)


Criteria Satisfied




Y
N
See Attached

6.2
System requirements annotated for each function in the presentation and the handout.




6.3
Traceability from SSDD to source document (e.g., FRD, contractual requirements) provided in SSDD.




6.4
Requirements Traceability Matrix updated to reflect allocation to   subsystem.




7.
The system design correctly reflects the system requirements.




7.1
At the SDR the system design is presented.




7.2
Evidence presented that, prior to SDR, supplier’s affected engineering disciplines have internally verified that the SSDD system design correctly and completely implements the system requirements and that traceability is maintained (e.g., status of peer   reviews and quality audits).




7.3
All TBDs in SSDD addressed in the presentation and the handout.




8.
Candidates for reuse have been analyzed.




8.1
Avionics System Architecture Diagram conveys reused avionics subsystems in the presentation and the handout.




9.
Human factors principles have been built into the top level design.




9.1
Human Engineering has reviewed and approved SSDDs.




9.2
ASAP/DAG reviews completed and results have been incorporated into design.




10.
System safety requirements have been addressed.




10.1
Software safety items presented at SDR.




11.
Risk items addressed along with closure plans.




11.1
Risk Management process overview provided in the presentation and the handout.




11.2
Functional Avionics System Design risk assessment reviewed in the presentation and the handout.




11.3
Risk Closure Plans for medium and high risk items reviewed in the presentation and the handout.




Exit Criteria Checklist


Criteria Satisfied




Y
N
See Attached

1.
All SDR action items have been assessed and a plan for closure identified.




2.
SDR milestone event is completed and a closure memo or review minutes have been signed off and distributed.




3.
Analysis/review of previous OFP metric data has taken place. 




4.
The SDR key issues checklist (see attached) has been dispositioned. 




APPROVAL:

The SDR is complete and approved:

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

PROJECT TITLE:

 DATE:
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Product Development Review Cycle


The PDR is conducted for each subsystem to determine whether the subsystem software requirements and preliminary or software architectural design are complete as well as determine whether the supplier is prepared to start software detailed design and test procedure development.  The subsystem software requirements are evaluated to determine whether the subsystem requirements correctly and completely implement all system requirements allocated to the subsystem, and traceability of subsystem requirements to system design is maintained.  The software preliminary design is evaluated to determine whether the design correctly and completely implements all software requirements, and that traceability of software design to software requirements is maintained.  At this review the customer shall also review the results of supplier peer reviews on software requirements and preliminary design documentation.  A successful review is predicated on the customer’s determination that the subsystem requirements, subsystem preliminary software design, results of supplier peer reviews, and plans for software development and testing form a satisfactory basis for proceeding into software detailed design and test procedure development.

Entry Criteria Checklist


Criteria Satisfied




Y
N
See Attached

1.
A preliminary agenda was produced and transmitted to the customer 30 


days prior to the PDR.




2.
Applicable CDRL items delivered prior to the PDR.




3.
Applicable informal documentation, as identified in the preliminary 

agenda, has been delivered prior to the PDR (for information only; not 

review).




4.
An SDR milestone event has been successfully completed, if applicable.




5.
All SDR action items have been responded to, if applicable.




6.
All SDR exit criteria key issues have been satisfied, if applicable.




7.
Completion of preliminary software design for functions to be reviewed.




Key Issues Checklist


Criteria Satisfied




Y
N
See Attached

1.
Updated software development schedule.




1.1
Schedule has been provided in the presentation and handout.




2.
Management metrics relevant to life cycle phase presented.




2.1
Software progress metrics (e.g., requirements) available in presentation and handout.




2.2
Staffing level metrics available in presentation and handout.




2.3
Software size metrics available in presentation and handout.




2.4
Computer resource utilization metrics available in presentation and handout.




2.5
Release Content metric available in presentation and handout.




2.6
Complexity metrics available in presentation and handout.




3.
The subsystem requirements meet the system requirements, and traceability is maintained.




3.1
Subsystem requirements are presented at PDR and/or peer reviews.




3.2
Evidence presented that, prior to PDR, supplier has internally verified that the subsystem requirements correctly and completely implement the system design and that traceability is maintained (e.g., status of peer reviews and quality audits).




3.3
Traceability from SRS to source document (e.g., SSDD and 
procurement specification) provided in SRS, and traceability matrix usage explained in presentation and handout.




3.4
All TBDs in the SRS explained in the presentation and handout.




3.5
Reuse from existing systems evaluated by supplier, summarized in the presentation, and incorporated whenever applicable.




4.
Top-level or preliminary design reflects requirements.




4.1
The preliminary design has been presented at PDR and/or peer reviews.




4.2
Evidence presented that, prior to PDR, supplier has internally 
verified that the SDD preliminary or software architectural design correctly and completely  implements the subsystem requirements and that traceability is maintained (e.g., status of peer reviews and quality audits).




4.3
Traceability from SDD to the SRS is provided in SDD and traceability matrix usage explained in presentation and handout.




Key Issues Checklist (Continued)

4.4
All TBDs in the preliminary SDD, relevant to preliminary or software architectural design, addressed in the presentation and handout.




5.
Interface between the subsystem and other affected subsystems meets requirements.




5.1
The interface has been defined, coordinated, and approved.




5.2
Evidence presented that, prior to PDR, supplier has internally verified that the IDD correctly and completely implements the interface requirements and that traceability is maintained (e.g., status of peer reviews and quality audits).




5.3
Traceability from the SDD to the interface requirements in the IDD is provided and traceability matrix usage is explained in presentation and handout.




5.4
All TBDs in the IDD explained in the presentation and handout.




6.
Time and size constraints have been accounted for.




6.1
Memory and timing data for each significant group of software units identified in the preliminary SDD provided in the presentation and handout.




7.
Plan for subsystem testing is defined.




7.1
Plans for testing addressed in the presentation and handout.




7.2
Status of test facility resources and tools provided in the 
presentation and handout.




8.
Human factors principles have been built into the top-level design.




9.
System safety requirements have been addressed.




9.1
System safety plan and preliminary hazard analysis provided prior to PDR.




9.2
Software safety items presented at PDR.




10.
Risk items addressed along with closure plans.




10.1
Risk closure plans for medium and high risk items reviewed in the presentation and handout.




Exit Criteria Checklist


Criteria Satisfied




Y
N
See Attached

1.
All PDR action items have been assessed and a plan for closure 

identified.




2.
PDR milestone event is completed and closure memo/review minutes 


signed off and distributed.




3.
Key issues checklist (see attached) has been dispositioned at PDR.




APPROVAL:

The PDR is complete and approved:

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

PROJECT TITLE:

 DATE:
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Product Development Review Cycle


The Critical Design Review (CDR) is conducted for each subsystem to determine whether the software detailed design, plans for software implementation, and testing are complete and to verify that the supplier is prepared to start software implementation and testing.  The software detailed design is evaluated to determine whether the detailed design correctly and completely implements all software requirements, and that traceability of software detailed design to software requirements is maintained.  At this review the customer shall also review the results of supplier peer reviews of detailed design documentation.  A successful review is predicated on the customer’s determination that the subsystem detailed software design, results of supplier peer reviews, and plans for software implementation and testing form a satisfactory basis for proceeding into software implementation and testing.

Entry Criteria Checklist


Criteria Satisfied




Y
N
See Attached

1.
A preliminary agenda was produced and transmitted to the customer 30 


days prior to the CDR.




2.
Applicable CDRL items delivered prior to the CDR.




3.
Applicable informal documentation, as identified in the preliminary 

agenda, has been delivered prior to the CDR (for information only; not

 review).




4.
A PDR milestone event has been successfully completed.




5.
All PDR action items have been responded to.




6.
All PDR exit criteria key issues have been satisfied.




7.
Completion of software design for functions to be reviewed.




Key Issues Checklist


Criteria Satisfied




Y
N
See Attached

1.
Updated software development schedule.




1.1
Schedule has been provided in the presentation and handout.




1.2
If multiple builds are scheduled, the contents of the different builds are provided in the presentation and handout.




2.
Management metrics relevant to design phase presented.




2.1
Software progress (e.g., detailed design, code, and CSU testing) metrics available in presentation and handout.




2.2
Staffing level metrics available in presentation and handout.




2.3
Software size metrics available in presentation and handout.




2.4
Computer resource utilization metrics available in presentation and handout.




2.5
Requirements volatility metrics available in presentation and handout.




2.6
Release content metrics available in presentation and handout.




2.7
Complexity metrics available in presentation and handout.




3.
The software design correctly reflects the requirements and traceability is maintained.




3.1
Subsystem detailed design is presented at CDR and/or peer reviews.




3.2
Evidence presented that, prior to CDR, supplier has internally 
verified that the SDD detailed design correctly and completely 
implements the subsystem requirements and that traceability is maintained (e.g., status of peer reviews and quality audits).




3.3
Requirements changes, since PDR, have been incorporated in the SRS and identified in presentation and handout.




3.4
Interface changes, since PDR, have been incorporated in the IDD and identified in presentation and handout.




3.5
Traceability matrix from SRS to SDD provided in SDD, and traceability matrix usage explained in presentation and handout.




3.6
All TBDs in the SDD explained in the presentation and handout.




4.
The design is testable and maintainable.




4.1
Software engineering environment defined in Software Development Plan adhered to.




4.2
Software design completed using a systematic design methodology identified in the presentation and handout.




4.3
Design constraints which affect the expandability of the subsystem software are identified in the presentation.




Key Issues Checklist (Continued)


Criteria Satisfied




Y
N
See Attached

5.
A plan for formal testing has been reviewed.




5.1
Formal software test approach is presented.




5.2
All TBDs in the STD explained in the presentation and handout.




5.3
Traceability from SRS to STD provided in STD.




5.4
Prior to CDR supplier has internally verified that the STD test descriptions adequately test the designed software and that traceability is maintained.




5.5
Status of test facility resources and tools reviewed in the presentation and handout.




5.6
Tests which deviate from the testing processes are identified in the presentation and handout.




6.
Risk items addressed along with closure plans.




6.1
Risk closure plans for medium and high risk items reviewed in the presentation and handout.




Exit Criteria Checklist


Criteria Satisfied




Y
N
See Attached

1.
All CDR action items have been assessed and a plan for closure 

identified.




2.
CDR milestone event is completed and closure memo/review minutes 

signed off and distributed.




3.
Key issues checklist (see attached) has been dispositioned at CDR.




APPROVAL:

The CDR is complete and approved:

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

PROJECT TITLE:

  DATE:
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Product Development Review Cycle


The Test Readiness Review (TRR) is conducted for each subsystem to determine whether the subsystem test procedures are complete and to verify that the supplier is prepared to start formal subsystem integration testing.  Subsystem test procedures are evaluated to determine whether the test procedures provide complete and adequate test coverage of subsystem requirements, and traceability of subsystem test procedures to subsystem requirements is maintained.  At this review the customer shall also review the results of prior subsystem integration testing (e.g., software unit and software unit integration testing).  A successful review is predicated on the customer’s determination that the subsystem integration test procedures and informal test results form a satisfactory basis for proceeding into subsystem integration testing.

Entry Criteria Checklist


Criteria Satisfied




Y
N
See Attached

1
A preliminary agenda was produced and transmitted to the customer 30 

days prior to the TRR.




2.
Applicable CDRL items delivered prior to the TRR.




3.
Applicable informal documentation, as identified in the preliminary 

agenda, has been delivered prior to the TRR (for information only; not 

review).




4.
A CDR milestone event has been successfully completed.




5.
All CDR action items have been responded to.




6.
All CDR exit criteria key issues have been satisfied.




7.
Completion of informal tests for functions to be reviewed.




Key Issues Checklist


Criteria Satisfied




Y
N
See Attached

1.
Updated software development schedule.




1.1
Schedule has been provided in the presentation and handout.




1.2
If multiple builds are scheduled, the contents of the different builds are provided in the presentation and handout.




2.
Management metrics relevant to testing phase presented.




2.1
Software progress metrics (e.g. software unit and software unit integration testing) available in presentation and handout.




2.2
Staffing level metrics available in presentation and handout.




2.3
Software size metrics available in presentation and handout.




2.4
Computer resource utilization metrics available in presentation and handout.




2.5
Requirements volatility metrics available in presentation and handout.




2.6
Release content metrics available in presentation and handout.




2.7
Complexity metrics available in presentation and handout.




2.8
If available, software anomaly metrics in presentation and handout.




3.
The software source code is testable and maintainable.




3.1
Software engineering environment defined in Software Development Plan adhered to.




3.2
Software source code completed using a systematic code     methodology identified in the presentation and handout.




3.3
Evidence presented that, prior to TRR, supplier has internally verified that the software design, code, test cases,  and test results are correctly and completely documented in the Software 
Development Folder (SDF).




4.
Software testing provides test coverage for requirements, and traceability is maintained.




4.1
Changes in software testing approach since CDR identified in presentation and handout.




4.2
Evidence presented that, prior to TRR, supplier has internally verified that STD software integration test procedures correctly and completely test the subsystem software requirements, and traceability is maintained (e.g., status of peer reviews and quality audits).




Key Issues Checklist (Continued)


Criteria Satisfied




Y
N
See Attached

4.3
Evidence presented that, prior to TRR, supplier has internally verified successful completion of testing of the software units and software unit integration.




4.4
Requirements changes, since CDR, have been incorporated in the SRS and identified in presentation and handout.




4.5
Interface changes, since CDR, have been incorporated in the IDD and identified in presentation and handout.




4.6
Traceability matrix from STD to SRS provided in STD, and traceability matrix usage explained in presentation and handout.




4.7
All TBDs in the STD addressed in the presentation and the handout.




4.8
Status of test facility resources and tools reviewed in the 
presentation and handout.




5.
Risk items addressed along with closure plans.




5.1
Risk mitigation plans for medium and high risk items reviewed in the presentation and handout.




Exit Criteria Checklist


Criteria Satisfied




Y
N
See Attached

1.
All TRR action items have been assessed and a plan for closure 

identified.




2.
TRR milestone event is completed and closure memo/review minutes 


signed off and distributed.




3.
Key issues checklist (see attached) has been dispositioned at TRR.




APPROVAL:

The TRR is complete and approved:

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

PROJECT TITLE:

   DATE:
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Product Development Review Cycle


The SITRR is conducted for each system to determine whether the system design phase has been completed successfully and to verify the system is prepared to start formal developmental testing. System test procedures are evaluated to determine whether the test procedures provide complete and adequate test coverage of system requirements, and traceability of system test procedures to system requirements is maintained. At this review the customer shall also review the results of prior system testing (e.g., CSC and CSU). A successful review is predicated on the customer’s determination that system test procedures and informal test results form a satisfactory basis for proceeding into formal system testing.

Entry Criteria Checklist

Criteria Satisfied


Y
N
See Attached

1. Applicable CDRL items delivered prior to the SITRR.




2. Applicable informal documentation, as identified in the preliminary agenda, has been delivered prior to the SITRR (for information only; not review).




3. A TRR milestone event has been successfully completed.




4. All TRR action item(s) have been responded to.




5. All TRR exit criteria key issues have been satisfied.




Key Issues Checklist

Criteria Satisfied


Y
N
See Attached

1. Project Background




1.1  Baselines used in development of project are presented.




1.2  If multiple builds are scheduled, the contents of the different builds are provided in the presentation and handout




1.3.  Scope of project described in presentation.




1.4.  Update Product Line Matrix.




2. Processes




2.1  Development process was presented.




3. Management Overview




3.1  Project requirements, schedule, and cost data are presented.




4. Design Status




4.1  SOR allocation to builds is covered in presentation.




4.2  Design Agent testing results presented.




4.3  CDRL deliveries are addressed in presentation data.




4.4  Software size metrics available in presentation and handout.




4.5  Computer resource utilization metrics available in presentation and handout.




5. Development Phase




5.1  Project resource (lab, ground, flight) requirements are presented.




5.2  The projected requirements for weapons are presented as well as the current weapon allocations.




5.3
Test procedures available.




5.4
Test plans complete.




6. Risk/Issues




6.1  Current known risks to program are described in presentation.




6.2  Risk reduction actions are presented.




7. Wrap Up




7.1  Lessons Learned are presented.




7.2  Upcoming events are contained in presentation.




Exit Criteria Checklist


Criteria Satisfied


Y
N
See Attached

1. System components are Ready for Integration.




2. Development Phase Plans are Adequate and Approved.




3. Test Procedures are Available.




4. Test Resources are Available.




5. All SITRR action items have been assessed and a plan for closure identified.




6. SITRR milestone event is completed and closure memo/review minutes signed off and distributed.




7. Key Issues Checklist (see attached) has been dispositioned at SITRR




APPROVAL:

The SITRR is complete and approved:

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

PROJECT TITLE:

   DATE:



[image: image11.wmf]PIR    SCR          SDR         PDR           CDR           TRR  

       

 SITRR        BRR        SQR      FRR      

  

 RR       Pre-      OTRR

                                                                            OTRR

Product Development Review Cycle


Build Release Review (BRR) is a system-level review, conducted each time a set of software is released for system integration and test. New functionality incorporated into the build is reviewed and the results of subsystem integration testing as well as supplier system integration testing (if any) are discussed.  During the review, known problems and limitations are identified and their impact on system testing is discussed. A successful review is predicated on the customer’s determination that the build forms a satisfactory basis for proceeding into customer system integration testing.

Entry Criteria Checklist


Criteria Satisfied




Y
N
See Attached

1.
A preliminary agenda was produced and transmitted to the customer 30                      

       days prior to the BRR. 
 



2.
Applicable CDRL items delivered prior to the BRR.




3.
Applicable informal documentation, as identified in the preliminary 
agenda, has been delivered prior to the BRR (for information only; not 

review).




4.
A TRR milestone event for each subsystem modified by the system build 

has been successfully completed.




5.
All TRR action items for each subsystem modified by the system build

have been responded to.




6.
All TRR exit criteria key issues for each subsystem modified by the  

system build have been satisfied.




7.
Subsystem software design and source code completed using 

the development process identified in the SDP and documented in the 
Software Development File (SDF).




8.
Successful completion of formal subsystem testing for functions to be


incorporated into the build.




Key Issues Checklist


Criteria Satisfied




Y
N
See Attached

1.
Updated system build schedule.




1.1
System build schedule has been provided in the presentation and handout.




1.2
If multiple system builds are scheduled, the contents of the different builds are provided in handout.




2.
Management metrics relevant to system integration testing phase have been provided in handout.




2.1
Software progress (e.g., software unit , and subsystem integration testing) metrics available in handout.




2.2
Staffing level metrics available in handout.




2.3
Software size metrics available in handout.




2.4
Computer resource utilization metrics available in handout.




2.5
Requirements volatility metrics available in handout.




2.6
Release content metrics available in handout.




2.7
Complexity metrics available in handout.




2.8
Software anomaly metrics in handout.




3
Subsystem integration and testing is complete.




3.1
Subsystem testing was completed in accordance with the Software Test Description (STD).




3.2
Evidence presented that, prior to BRR, supplier has internally verified successful completion of subsystem integration testing. Subsystem integration testing includes the testing of all software items within a subsystem and the integration of all software items within a subsystem. 




4
System build provides functionality specified in system build plan.




4.1
New system functionality in system build presented in the presentation and the handout.




4.2
Known possible problems in system build presented in the
presentation and the handout.




5
Risk items addressed along with closure plans.




5.1
Risk mitigation plans for open medium and high risk items reviewed in the presentation and handout.




Exit Criteria Checklist


Criteria Satisfied




Y
N
See Attached

1.
All BRR action items have been assessed and a plan for closure identified.




2.
BRR milestone event is completed and closure memo/review minutes 

signed off and distributed.




3.
Key issues checklist (see attached) has been dispositioned at BRR.




APPROVAL:

The BRR is complete and approved:

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

PROJECT TITLE:

  DATE:
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Product Development Review Cycle


The System Qualification Review (SQR)  is a system-level review, conducted at the completion of the system integration and testing to determine whether system integration and testing is complete and to verify that the system is ready to start Verification and Validation (V&V) testing. System integration test and regression test results are evaluated for completeness and adequacy in test coverage.  A successful review is predicated on the determination that the system integration test results and regression test results form a satisfactory basis for proceeding into V&V.

Entry Criteria Checklist


Criteria Satisfied




Y
N
See Attached

1.
A preliminary agenda was produced and transmitted to the customer 30 


days prior to the SQR. 




2.
Applicable CDRL items delivered prior to the SQR.




3.
Applicable informal documentation, as identified in the preliminary 


agenda, has been delivered prior to the SQR (for information only; not 

review).




4.
A BRR milestone event for each system build has been successfully 


completed.




5.
All BRR action items for each system build have been responded to.




6.
All BRR exit criteria key issues for each system build have been satisfied.




7.
All updates to the subsystem design and the source code are completed 
using the development process identified in the SDP and documented in 
the Software Development Files (SDFs).




8.
Successful completion of system integration testing for functions to be
 incorporated into the system build.




Key Issues Checklist


Criteria Satisfied




Y
N
See Attached

1.
Updated system build schedule.




1.1
System build schedule has been provided in the presentation and handout.




1.2
If multiple system builds are scheduled, the contents of the different builds are provided in handout.




2.
Management metrics relevant to system integration testing phase have been provided in handout.




2.1
Software size metrics available in handout.




2.2
Computer resource utilization metrics available in handout.




2.3
Requirements volatility metrics available in handout.




2.4
Release content metrics available in handout.




2.5
Software anomaly metrics available in handout.




3.
System build provides functionality specified in system build plan.




3.1
New system functionality in system build presented in the presentation and handout.




3.2
Known possible problems in system build presented in the
presentation and handout.




4.
System  integration and testing is complete. 




4.1
System integration testing was completed in accordance with the Flight Test Plan (FTP), Engineering Test Plan (ETP), and Development Test Procedures (DTP).




4.2
Evidence presented that, prior to SQR, customer has internally verified successful completion of Development Test Procedure (DTP) system integration testing as documented in the Test 
Activity Report (TARs).




5.
Risk items addressed along with closure plans. 




5.1
Risk mitigation plans for open medium and high risk items reviewed in the presentation and handout.




Exit Criteria Checklist


Criteria Satisfied




Y
N
See Attached

1.
All SQR action items have been assessed and a plan for closure identified.




2.
SQR milestone event is completed and closure memo/review minutes    

          signed off and distributed.




3.
Key issues checklist (see attached) has been dispositioned at SQR.




APPROVAL:

The SQR is complete and approved:

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

PROJECT TITLE:

    DATE:
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Product Development Review Cycle


The Firing Readiness Review (FRR) is held to demonstrate that all elements necessary for a successful live weapon fire are in place.  The focus of the review is on success criteria for the test, “go” and “no-go” conditions, flight profile, and test objectives.   Concurrence from the Chief Engineer and the Chief Test Pilot signifies acceptance of the FRR exit criteria and readiness for the live fire exercises.

Entry Criteria Checklist


Criteria Satisfied




Y
N
See Attached

1.
A preliminary agenda was produced and transmitted to the customer 30 


days prior to the FRR. 




2.
Applicable CDRL items delivered prior to the FRR.




3.
Successful completion of formal system testing for functions incorporated in the build.




Key Issues Checklist


Criteria Satisfied




Y
N
See Attached

1.
All required aircraft modifications have been approved, installed, tested and certified.




2.
Flight clearance for carriage and launch of weapon is in place. 




3.
Aircraft Safety of Flight (SOF) testing has been completed successfully.




4.  Live fire test plan ha been reviewed and approved by the appropriate WSSA.




5.
OPSEC plan has been reviewed and approved by the FCO as required.




6.
Weapons system integration test results have been presented.




6.1
Overview of changes to weapon system software has been presented.




6.2
Results of weapon system data analysis have been presented.




6.3
Summary results of lab, ground, and flight tests leading up to FRR are presented.




6.4
Open STRs ane SARs which affect the weapon system have been reviewed to determine impact on the live fire.




7.
Mission planning requirements for the live fire have been discussed.




8.
Limitations which apply to the live fire have been discussed.




9.
Required live fire test support has been identified.




9.1
Aircraft instrumentation.




9.2
Launchers.




9.3
Weapon requirements.




9.4
Support personnel.




10.
Aircraft configuration for the live fire has been identified.




10.1 Aircraft type, number, and weapon loadout presented.






10.2
System software configuration presented.




11.
Live fire flight profile has been discussed.




12.
Details of the live fire test have been presented (preflight, review, launch profile, allowable deviations, weapon recovery, GO/NO GO criteria, etc.)




13.
Activities following the live fire have been defined and presented.




14.
Live fire success criteria have been defined.




15.
Objectives of weapon live fire presented.




Exit Criteria Checklist


Criteria Satisfied




Y
N
See Attached

1.
All FRR action items have been responded to.




2.
FRR milestone event is completed and closure memo/review minutes    

          signed off and distributed.




3.
Key issues checklist (see attached) has been dispositioned at FRR.




APPROVAL:

The FRR is complete and approved:

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

PROJECT TITLE:

    DATE:
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Product Development Review Cycle


The Release Review (RR)  is a system-level review, conducted at the completion of the system verification and validation to determine whether system verification and validation testing is complete and to verify that the system is ready to start operational test and evaluation. System validation test and regression test results are evaluated for completeness and adequacy in test coverage of system requirements through requirements traceability to test.  A successful review is predicated on the customer’s determination that the system validation test results and regression test results form a satisfactory basis for proceeding into operational test and evaluation.

Entry Criteria Checklist


Criteria Satisfied




Y
N
See Attached

1.
A preliminary agenda was produced and transmitted to the customer 30 
days prior to the RR. 




2.
Applicable CDRL items delivered prior to the RR.




3.
Applicable informal documentation, as identified in the preliminary 

agenda, has been delivered prior to the RR (for information only; not 

review).




4.
The SQR milestone events for each system build have been successfully 
completed.




5.
All SQR action items for each system build have been responded to.




6.
All SQR exit criteria key issues for each system build have been satisfied.




7.
Successful completion of system validation testing for functions to be
 incorporated into the system build.




Key Issues Checklist


Criteria Satisfied




Y
N
See Attached

1.
Updated system build schedule.




1.1
System build schedule has been provided in the presentation and handout.




1.2
If multiple system builds are scheduled, the contents of the different builds are provided in handout.




2.
Management metrics relevant to integration testing phase presented.




2.1
Software progress (e.g., CSCI testing) metrics available in presentation and handout.




2.2
Staffing level metrics available in presentation and handout.




2.3
Software size metrics available in presentation and handout.




2.4
Computer resource utilization metrics available in presentation and handout.




3.
Validation Test Results Support Software Release.




3.1
Design/Implementation are stable.




3.2
New/modified requirements have been met.




3.3
Retained functions have been preserved.




4.
System build provides functionality specified in system build plan.




4.1
All planned validation tests/inspections have been completed.




4.2
Changes made during validation have been fully tested.




5.
System Validation Testing is Complete.




5.1
Each SAR has been dispositioned.




5.2
No open PRI-1 or -2 STRs against the product.




5.3
The product has been baselined.




5.4
Validation records have been captured and stored.




6.
System requirements and functional design are testable and maintainable. 




6.1
System requirements and functional design completed in accordance with the Software Development Plan.




6.2
System requirements and functional design completed using a systematic methodology defined by supplier or in a customer established Avionics Integration and Analysis Handbook.




Exit Criteria Checklist


Criteria Satisfied




Y
N
See Attached

1.
All RR action items have been assessed and a plan for closure identified.




2.
RR milestone event is completed and closure memo/review minutes    

          signed off and distributed.




3.
Key issues checklist (see attached) has been dispositioned at RR.




APPROVAL:

The RR is complete and approved:

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

PROJECT TITLE:

    DATE:
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Product Development Review Cycle


The Pre-OTRR presents the project for review by functional experts, giving the Program Manager (PM XE "PM:Program Manager" ) TA \s "PM"  an objective evaluation of the system’s readiness for OT&E. Representatives from systems and engineering, logistics, product integrity, aviation training, and T&E divisions. In addition to program and functional matrix personnel, appropriate personnel from the program sponsor TA \s "sponsor" , OPNAV, COMOPTEVFOR TA \s "COMOPTEVFOR" , INSURV Aviation Board (if applicable) and DT activities should attend the meeting. The Pre-OTRR provides the PM the opportunity for objective feedback prior to the actual OTRR, ensures consensus agreement by the entire team, and provides time to correct any outstanding issues prior to the OTRR.

Entry Criteria Checklist


Criteria Satisfied




Y
N
See Attached

1.
A preliminary agenda was produced and transmitted to the attendees prior to the Pre-OTRR. 




2.
Applicable CDRL items delivered prior to the Pre-OTRR.




3.
Applicable informal documentation, as identified in the preliminary 

agenda, has been delivered prior to the Pre-OTRR (for information only; not  review).




Key Issues Checklist


Criteria Satisfied




Y
N
See Attached

1.
Document status (those needed for OT) is presented.




2.
Open SARs/STRs are categorized and reviewed.




3.
Status of the asset and resource table in the TEMP(s) is presented.




4.
Traceability to the operational requirements (ORD) is provided..




5.
Release criteria for following items is defined:




5.1
Testing.




5.2
Performance.




5.3
Remaining problems.




5.4
Documentation.




5.5
Preparation for Fleet release.




6.
Evidence of product’s software maturity is provided.




Exit Criteria Checklist


Criteria Satisfied




Y
N
See Attached

1.
All Pre-OTRR action items have been assessed and a plan for closure identified.




2.
Pre-OTRR milestone event is completed and closure memo/review minutes signed off and distributed.




APPROVAL:

The pre-OTRR is complete and approved:

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

PROJECT TITLE:

    DATE:
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Product Development Review Cycle


The OTRR is held to confirm there is a high probability the system will successfully complete operational testing and that all required documentation has been provided to COMOPTEVFOR. Representatives from training, systems and software engineering, logistics, reliability, maintainability, and BIT, safety, environmental/Occupational Safety and Health Administration (OSHA XE "OSHA:Occupational Safety and Health Administration" ), program management, and testing all participate in this review. The OTRR is held to certify readiness for OT. This certification process is held to confirm:  DT complete and thresholds have been met; design problems have been resolved; representative support for OT is available; resources for OT are available; and the system tested is representative of the product to be delivered.  Technical documentation is available.

Entry Criteria Checklist


Criteria Satisfied




Y
N
See Attached

1.
A preliminary agenda was produced and transmitted to the customer 30 
days prior to the OTRR. 




2.
Applicable CDRL items delivered prior to the OTRR.




3.
Applicable informal documentation, as identified in the preliminary 

agenda, has been delivered prior to the OTRR.




4.
All prior milestone events for each system build have been successfully completed.




Preparation Checklist


Criteria Satisfied




Y
N
See Attached

1.
Verify that the ORD or equivalent document has been approved.




2.
Verify the TPWG has reached agreement on the following items:




2.1
ORD against which the system will be tested.




2.2
Disposition of corrections to deficiencies discovered during previous DT&E, OT&E, and operational assessments.




2.3
The operational test plan and test scenarios against which the system will be tested.




2.4
Threat against which the system will be tested.




2.5
Operational effectiveness and suitability thresholds in the TEMP.




2.6
Configuration of the logistics and maintenance support for the OT&E.




2.7
Supportability thresholds.




2.8
Correction and retesting of all significant deficiencies.




3.
Potential waiver requests have been reviewed and agreed to by Chief Naval Officer (CNO) N912.




4.
All threat and mission information (and changes) required to perform the operational testing has been provided to COMOPTEVFOR.




5.
The Program Protection Plan has been approved and provided to COMOPTEVFOR.




6.
The TEMP is current and has been approved and identifies the availability and schedule of the following resources:  targets, special instrumentation, support equipment, expendables, spare and repair parts, test sites, test ranges, aircraft types, ship types, submarines, support systems, documentation, personnel training (officer, enlisted, civilian), security, special tools.




7.
All resources have been provided to COMOPTEVFOR and critical resources identified with back-ups planned and available for operational testing.




8.
Maintenance concept has been successfully demonstrated.




9.
Supportability thresholds have been evaluated and deemed achievable using the same Mission Essential System Matrix (MESM) for OT&E as was used for DT&E.




10.
System operating and maintenance documents (including the Preliminary Allowance Parts Lists (PAPL), 3-M, Integrated Logistics Support Plan (ILSP), technical documentation such as failure mode effects and criticality analysis, level of repair analysis, life cycle cost and logistic support analysis) have been distributed to COMOPTEVFOR.




11.
A physical check of the spares (WRA/Shop Replaceable Assembly (SRA)) and repair parts, tools, support equipment and other items indicates that all items have been delivered or are available for operational testing.




12.
Technical manuals were thoroughly reviewed during DT&E and found to provide complete guidance for successful troubleshooting and system maintenance, and they were verified as ready for Fleet use.




13.
Operational test manning of the system is representative (in numbers, rating, and experience level) of those planned for Fleet units in normal conditions.l




Preparation Checklist (continued)


Criteria Satisfied




Y
N
See Attached

14.
Manning information corresponds to the information in the TEMP or a Fleet requirement as verified through a survey to operational testers.




15.
The Navy Training Plan (NTP) covers the system under test, has been approved, and has been provided to COMOPTEVFOR.




16.
Training of personnel who will operate and maintain the system during operational testing (including COMOPTEVFOR personnel) has been completed (including updates required as a result of developmental testing) and this training is representative of that planned for Fleet units identified in the NTP.




17.
Verify that all DT&E activities specified in the TEMP as required for completion prior to OT&E have been successfully completed.




18.
Confirm that reliability thresholds have been met.




19.
Confirm BIT thresholds have been met.




20
Confirm that system safety program is fully documented, and the system can safely operate in its intended environment.




21.
Verify that approval of the Laser Safety Review Board (LSRB) has been obtained if the system uses a laser.




22.
Confirm that all software has been exercised in production representative hardware to ensure it correctly performs its intended functions and it has been thoroughly tested and validated as meeting threshold and performance requirements.




23.
Confirm the Computer Resource Life Cycle Management Plan (CRLCMP) has been updated as required for operational testing.




24.
Confirm the system complies with Navy occupational hazard/hazardous waste requirements.




25.
Confirm the system complies with Navy environmental requirements.




Certification (Key Issues) Checklist

CRITERIA
Y
N
INITIALS/
CODE

1.
The test and evaluation master plan (TEMP) is current and approved.




2.
All DT&E objectives and performance thresholds have been met, or are projected to be at system maturity, and results indicate that the system will perform successfully in OT&E and will meet the criteria for approval at the next program decision milestone.  All DT&E testing data has been published and distributed.  With the exception of combined DT/OT, the DA/PM shall provide available developmental test reports and data to the OTA for possible use in supplementing operational test data, for all programs undergoing OT&E, not less than 30 days prior to the commencement of operational testing unless otherwise agreed to by COMOPTEVFOR.




3.
The results of DT&E (and previous OT&E) demonstrate that all significant design problems (including compatibility, electromagnetic environmental effects, interoperability, survivability/vulnerability, reliability, maintainability, availability, human factors, systems safety, and logistics supportability) have been identified and corrective actions are in process.




4.
System operating and maintenance documents, including Maintenance and Material Management (3M) program documents and preliminary allowance parts list (PAPL), have been distributed to COMOPTEVFOR.




5.
Adequate logistic support, including spares, repair parts, and support/ground support equipment is available as documented in the TEMP.  Discuss (in the certification message) any logistics support which should be used during OT&E, but will not be used with the system when fielded (e.g., contractor provided depot level maintenance).




6.
The applicable system technical documentation (e.g., failure modes, effects, and criticality analyses (FMECA), level of repair analyses (LORA), life-cycle cost (LCC), and logistic support analyses (LSA)) has been provided to COMOPTEVFOR.




7.
The OT&E manning of the system is adequate in numbers, rates, ratings, and experience level to simulate normal operating conditions.




8.
The approved Navy training plan, if applicable, has been provided to COMOPTEVFOR.




9.
Training for personnel who will operate and maintain the system during OT&E (including OPTEVFOR personnel) has been completed, and this training is representative of that planned for fleet units under the Navy training plan.




10.
All resources required for operational testing such as instrumentation, simulators, targets, and expendables have been identified, planned, and are listed in the TEMP.  All appropriate documents are available.




Certification (Key Issues) Checklist (continued)

CRITERIA
Y
N
INITIALS/
CODE

11.
The system provided for OT&E, including software and the total logistics support system, is production representative.  If this in not the case, a waiver (see paragraphs 3.4.3.6 and 3.4.3.7 of SECNAVINST 5000.2B) must specify the difference between the system to be used for test and the final production configuration.




12.
All threat information required for OT&E (e.g., threat system characteristics and performance, electronic  countermeasures, force levels, scenarios and tactics) is available and a list of such information (including  security classifications) has been provided to COMOPTEVFOR.




13.
The system safety program has been completed.




14.
The system complies with Navy occupational safety and health/hazardous waste requirements, where applicable.




15.
Software maturity metrics analysis demonstrates the software is stable and expected to perform at a level commensurate with the operational test phase.




16.
For software qualification testing (SQT), a Statement of Functionality, describing the software capability, has been provided to COMOPTEVFOR.




17.
For programs employing software, there are no unresolved priority 1 or 2 software problem reports (SPR), and all priority 3 problems are documented with appropriate impact analyses.




18.
For aircraft programs, there are no unresolved Board of Inspection and Survey (INSURV) Part I (*) or Part I (**) deficiencies.




Exit Criteria Checklist


Criteria Satisfied




Y
N
See Attached

1.
All OTRR action items have been assessed and a plan for closure identified.




2.
OTRR milestone event is completed and closure memo/review minutes    

          signed off and distributed.




APPROVAL:

The OTRR is complete and approved:

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

________________________________
__________________________________________________
Signature



Organization/Representing


Date

APMSE plans for the design review as the PCO negotiates it into the contract in conjunction with the Program Manager, Contractor and APML


APMSE prepares the data items for the design review in coordination with the IPT, Contractor, APML, and PMA.


Approximately 75 days before the design review, the APMSE, through his chain of command, notifies the appropriate 4.0 or designated representative


Approximately 45 days before the review AIR-4.0 designates the DRB Director.


DRB Director assembles a team in coordination with the IPT and APMSE and plans for the design review


DRB conducts the design review in coordination with the DRB Director, IPT and APMSE


The Executive team addresses Requests for Action (RFA) and Requests for Information (RFI) and recommendations are sent to the IPT


IPT reviews RFAs and RFIs and goes to the Executive Team


Executive Team resolves issues in conjunction with the IPT, and issue the technical assessment


APMSE follows up issue resolution and addresses proposals with the APML and IPT


DRB Director prepares the design review report
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FOOTNOTES:
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 SEMP is NAWCWD’s System Engineering Management Plan
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