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1.  INTRODUCTION

1.1  Purpose

The purpose of this plan is to define the Configuration Management (CM) process for the Weapons Control System (WCS) segment of the TOMAHAWK Weapon System, and to issue policy and responsibilities.

1.2  Scope

This CM plan provides direction for configuration management of TOMAHAWK Weapons Control System (TWCS), Advanced TOMAHAWK Weapons Control System (ATWCS), and Tactical TOMAHAWK Weapons Control System (TTWCS) surface and submarine configuration items under cognizance of PMA-282.  TTWCS, currently under development, will fall under this CM Plan when the government signs the DD-250.  Until such time as this occurs, the contractor developing TTWCS will use TTWCS-99-0010 (Configuration Management Plan for the Tactical TOMAHAWK Weapons Control System) for CM of TTWCS.  This includes the four main areas of CM; Configuration Identification, Audits, Change Management, and Status Accounting.  However, with ATWCS and TTWCS utilizing Commercial Off The Shelf (COTS) and Government Off The Shelf (GOTS), traditional CM policies must be sufficiently flexible to accommodate this new environment.  Configuration management direction for WCS software is provided in JCM 2207 and NSWC DD/T-MGN-0474-00.  In the event of conflict between the Hardware/Software Configuration Management Plans and the contract, the applicable contract shall take precedence.

1.3  Configuration Management (CM)

Configuration management, applied over the life cycle of a product, provides visibility and control of its performance, functional, and physical attributes.  Configuration management verifies that a product performs as intended, and is identified and documented in sufficient detail to support its projected life cycle.  PMA-282 will accomplish CM by performing the following tasks:

1.3.1  Configuration Identification

Configuration baseline documentation (e.g., drawings and specifications) shall be established and maintained.  A PMA-282 designated system of configuration item nomenclature, identification numbering, and serialization shall be used.

Configuration identification consists of establishing the approved or conditionally approved baseline technical documentation for a Hardware Configuration Item (HWCI) or Computer Software Configuration Item (CSCI).  Baselines consist of selected specifications, drawings, vendor data, associated lists, test requirements, software design documents, program listings and associated software documentation.  The baseline technical documentation defines the functional and physical characteristics of the system, equipment, or a configuration item.  The configuration baseline is the basis for configuration control and configuration status accounting and is maintained for the life cycle of the system, HWCI, and CSCI.  This process begins with the initial functional configuration and continues with the incorporation of approved changes into the production and deployed configurations.

1.3.2  Configuration Audits

Configuration audit is the process used to verify that the product has achieved the requirements defined by its baseline documentation. Physical and functional configuration audits (PCA/FCA) will be performed on selected systems, HWCIs and CSCIs at PMA-282's discretion.  Configuration reviews may be performed as needed for major changes or block upgrades, at the direction of PMA-282.

1.3.3  Change Management

Hardware and software changes to the baseline shall be formally reviewed and managed.  Complete evaluation of proposed changes shall address technical merit, system compatibility, documentation, cost, risk assessment, and product support.  PMA-282 will utilize the internal IPT organizations to manage changes with assistance in the process provided by, Naval Surface Warfare Center-Dahlgren Division (NSWC-DD), Port Hueneme Division-Naval Surface Warfare Center (PHD-NSWC), Naval Underwater Warfare Center-Division Newport (NUWC-DN) and Naval Underwater Warfare Center-Division Keyport (NUWC-DK).

1.3.4  Status Accounting

Configuration Status Accounting (CSA) provides status of the baseline documentation and products.  Status accounting is reporting and recording the information needed to manage the configurations (i.e., hardware, software, firmware, and product support) effectively, including a listing of approved configuration identification, the status of proposed changes to the configuration, the status of revised documentation, and implementation status of all approved changes.

1.3.5  Interface Management

For changes that impact system performance or capability, or interfaces between segments, the segment representatives to the TWS IPTs will coordinate the change through the appropriate IPT (Requirements, Integration, Interface, or Verification).  The CM organizational relationships are depicted in Appendix B.  TWS interfaces are shown in Figure 1-3.  The Interface Management Plan (JCMP P4130/2) addresses coordination with other organizations whose systems interface with the TWS.   For Internal interfaces within the systems developed by PMA-282, NSWCDD, as the Lead Laboratory, shall coordinate review and approval of those interfaces.

1.3.5.1  Interface Management Responsibilities

Changes in system requirements imposed on the TWS by the Navy will be identified via the TOMAHAWK Leadership Team (TLT) to the Systems Engineering Organization (SEO).  The SEO will assign coordination review of the change for system and segment impacts to the TWS IPTs.  The SEO will participate in the TWS CMP CCB review of TWS system-level changes.
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Figure 1-3 TWS Segment Interfaces

2.  APPLICABLE DOCUMENTS

	ASME Y14.100M
	Engineering Drawing Practices

	NSWCDD T-MGN-0474-00
	Software Configuration Management Plan

	JCM-2207
	PMA-282 ATWCS Software Trouble Review Board (TRB) & Software Configuration Control Board (SCCB) Process

	JCMP-4105/4
	ATWCS Post Production Support Plan

	JCMP P4130/2
	TOMAHAWK Weapon System Interface Management Plan

	PEO(CU) 4105/2 Vol. 4
	ATWCS Integrated Logistics Support Plan

	PEO(CU) P4130/8
	TOMAHAWK Weapon System Configuration Management Plan

	PMA-282 letter 4130 Ser. 282W3/022 of 17 Apr 95
	TOMAHAWK Weapon System Nomenclature Listings

	TTWCS-99-0010
	TTWCS Configuration Management Plan

	MIL STD 973
	Configuration Management (cancelled 09/00)

	EIA-649
	National Consensus Standard for Configuration Management


If any of these documents are revised and approved, all previous issues will be considered superseded, except in the case of obsolete documents invoked contractually to guide certain major ongoing work efforts.

3.  CONFIGURATION MANAGEMENT ORGANIZATION AND ROLES

3.1  System Description

The TOMAHAWK Weapon System (TWS) encompasses a family of ship and submarine-launched cruise missiles capable of attacking a variety of targets using missions planned, coordinated, communicated (if required), and stored in each missile prior to launch. The capability for in-flight retargeting will be provided by TTWCS. The TWS is comprised of three segments:

a.   All-Up-Round (AUR)

b.   TOMAHAWK Command and Control System (TC2S)

c.   Weapon Control System (WCS)

3.1.1  All-Up-Round Segment

The AUR segment includes all elements associated with the encapsulated/ encanistered missile.  The missile, which flies to its target as designated by the mission, may be one of several variants falling into two major categories: TOMAHAWK Land Attack Missile with a high explosive unitary warhead (TLAM-C and TLAM-E) and TOMAHAWK Land Attack Missile with submunitions payload (TLAM-D).  AUR external configurations vary by launch platform.  PMA-280 has responsibility for CM of the AUR.

3.1.2  TOMAHAWK Command and Control System (TC2S) Segment

The TC2S segment includes the mission planning and command and control elements.  These consist of the Theater Mission Planning Center (TMPC), Afloat Planning System (APS), Rapid Deployment Suites (RDS), and Joint Service Imagery Processing System-Navy (JSIPS-N) systems for the transport of mission data and TOMAHAWK Command Information (TCI).  The TMPC, APS, and RDS elements are used to plan land attack missions at fixed sites, aboard major combatants and at mobile sites, respectively.  The JSIPS-N element is a TOMAHAWK interface with other tactical command and information systems, providing imagery and intelligence support.  The TCI contains information for the employment of TOMAHAWK.  PMA-281 has responsibility for CM of the TC2S segment and coordinates CM jointly with SPAWAR for SATCOM and other communications systems used by TOMAHAWK.

3.1.3  Weapons Control System Segment

The Weapons Control System segment contains both surface ship systems, with their Fire Control System (FCS) and launch systems, and submarine systems, with their FCS and launch systems.  The Cruise Missiles Weapons Systems Program Manager is the authority for WCS CM with the responsibility to plan, implement, and coordinate CM activity, and ensures that CM disciplines are properly applied by all activities supporting PMA-282.  Appendix B illustrates the PEO(W) and PMA-282 organizations and the support activity relationships to them.

3.1.3.1  Surface Ship Weapon Control System

The surface ship weapons control system may be TOMAHAWK Weapons Control System (TWCS), Advanced TOMAHAWK WCS (ATWCS), or Tactical TOMAHAWK WCS (TTWCS).  TOMAHAWK is aboard several classes of cruisers and destroyers in the Vertical Launching System (VLS) which supports other missiles in addition to TOMAHAWK.  The TWCS is made up of the Track Control Group (TCG) and the Launch Control Group (LCG) which are dedicated to TOMAHAWK launches. ATWCS is the follow-on WCS and uses COTS and GOTS extensively. TTWCS is the future generation WCS in development and supports the TLAM-E missile and Launch Platform Mission Planning (LPMP) and launch.  The WCSs interface with the AURs via the Vertical Launching System (VLS).  Responsibility for CM of the WCS segment resides within PMA-282.  Ship VLS CM is the responsibility of NAVSEA.

3.1.3.2  Submarine Combat Control System (CCS)

The CCS is the Fire Control System (FCS) aboard submarines and provides the capability to launch other weapons in addition to TOMAHAWK.  The CCS has several configurations, including CCS Mk 1, CCS Mk 2, and AN/BSY-1, depending upon submarine type and upgrade status. TOMAHAWKs are launched from submarine torpedo tubes and, in boats so equipped, the submarine VLS.  ATWCS (Engagement planning) and TTWCS are used in conjunction with CCS to complete the Weapon System capability.  Responsibility for CM of the TOMAHAWK submarine segment resides within PMA-282.  Submarine launchers and CCS CM is the responsibility of NAVSEA.

3.1.4  Support Activities CM Roles and Responsibilities

CM roles and responsibilities for the Lead lab, In-Service Engineering Agent (ISEA), Government Production Agent, Design Agents, and Producers can be found in Appendix C.

4.  CONFIGURATION IDENTIFICATION

4.1  Baseline Management

Configuration identification is the basis from which the configuration of products are defined and verified; products and documents are labeled; changes are managed; and accountability is maintained.  PMA-282 will establish formal baselines as depicted in figure 4-1.

4.2  Documentation Identification

PMA-282 is responsible for assuring appropriate identification numbers are applied to documentation.
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Figure 4-1 Formal Baselines

4.3  Hardware Configuration Item (HWCI) Identification

The ATWCS consists of designated HWCIs for various classes of ships.  Baseline configurations, along with previously established HWCIs, have been incorporated into the TOMAHAWK Concurrent Engineering Database (TCED). PMA-282 is responsible for defining HWCIs. Complete production configurations are maintained in TCED for access by all program activities via WCS Express.  A complete listing of current configurations are maintained on a real-time basis in TCED (see Section 8 for details on TCED).

4.4  Computer Software Configuration Item (CSCI) Identification

The ATWCS consists of designated CSCIs for each of the software baselines.  Baseline configurations are documented in the software configuration management database.  PMA-282 is responsible for defining CSCIs. Refer to JCM-2207 for CSCI identification processes.

4.5  Specifications

PMA-282 defines and maintains a specification list for the applicable system segments.  The specification list will define the relationships and relative hierarchy of the WCS specifications and any related specifications.  Release and control of the specifications is maintained through the formal change control process.

When designated by PMA-282, detailed specifications are prepared after the basic system engineering requirements have been established.  The detailed specifications and pertinent drawings, if applicable, are cited in the contract as a contractual performance requirement.

4.6  Drawings

All ATWCS HWCI drawings shall be prepared using the following guidelines:

  MIL-STD-100G

DOD Standard Practices for Engineering Drawings

  ASME Y1.1

Abbreviations for Use on Drawings and in Text

  ASME Y14.24M 

Types and Applications of Engineering Drawings

  ASME Y14.34M

Parts Lists, Data Lists and Index Lists

  ASME Y14.35M

Revision of Eng. Drawings and Associated Documents

  ASME Y14.100M

Engineering Drawing Practices

4.7  Nomenclature and Designators

Each contractor or government design activity shall obtain nomenclature assignments for PMA-282 designated HWCIs.

To reduce the number of nomenclature updates, PMA-282 utilizes the variant (V) system of designation.  Design agents will submit nomenclature assignment requests to PMA-282 utilizing DD Form 61 (Request for Nomenclature) to obtain "AN" type designation and item name for the WCS.  NAVSEA 5030/1 is used to obtain MK-MOD type designation and noun name for Naval Ordnance and Weapon Systems.

PMA-282 coordinates internal review and concurrence of submitted nomenclature requests.  Following concurrence, PMA-282 prepares correspondence to obtain approval and assignment by the nomenclature assignment authorities.

4.8  Identification Plates and Marking

Selected HWCIs and their components are identified by a suitable, unique numbering system in order to provide configuration identification, change control, and status accounting.  Selected HWCIs that require configuration traceability are assigned identification numbers that are marked on identification plates or on the part.  ATWCS suites contain both contractor-developed and COTS/GFE equipment.  For COTS/GFE equipment, identification should be best commercial practice (identification provided).

When directed by PMA-282, contractors assign serial numbers to HWCIs.  A contractor assigns these serial numbers consecutively to each hardware HWCI produced.  When installed aboard ships, these serial numbers are further correlated with ship and submarine hull numbers for purposes of CM and status accounting.

5.  MANAGEMENT REVIEWS

5.1  Configuration Management Planning and Management

CM planning and management over the life cycle of the WCS are essential to achieve an effective, predictable, and repeatable CM process.  CM activities focus on the product and the customer and shape the application of solid, practical procedures that result in cost avoidance and product stability.  Management of this process is conducted at intervals through the reviews discussed below.

5.2  System Requirements Review (SRR)

The objective of the SRR is to ascertain the adequacy of the developer's design efforts in responding to the system requirements.  At this review, the developer shall present the preliminary identification of hardware and integrated hardware/software segments.  Successful completion of the SRR results in the establishment of the functional baseline for the system.  After this baseline is established, all changes and modifications to the approved documentation shall be under control of PMA-282.

5.3  System Design Review (SDR)

The SDR shall be conducted to evaluate the system design, ensure risks are acceptable, and ensure performance characteristics are compatible with the technical requirement.  Also included is a summary review of the system engineering process that produced the allocated technical requirements and the engineering planning for the next phase of effort.  This review will be conducted when the system definition effort has proceeded to the point where system characteristics are defined, HWCIs are identified, and the allocated baseline for individual software CSCIs are identified.  Completion of the SDR results in the definition of the system functional baseline, including external interfaces. This functional baseline will become the allocated baseline once the SSDD has been approved.

5.4  Preliminary Design Review (PDR)

This review shall be conducted for the system, including all HWCIs and CSCIs.  The PDR is a formal technical review held at the end of the preliminary design stage to:

a. Evaluate the progress, technical adequacy and risk resolution (on a technical, cost and schedule basis) of the selected design.

b. Determine HWCI and CSCI compatibility with performance and engineering requirements of the hardware development specifications and computer program performance specifications.

c. Ensure the existence and compatibility of the physical and functional interfaces among the HWCIs and other items of equipment, facilities, personnel, and support products.

d. Ensure CSCIs' basic design and software/firmware requirements are compatible with the system requirements.

5.5  Critical Design Review (CDR)

This review shall be conducted for the system, including all HWCIs and CSCIs, when detailed design is essentially complete.  The purposes of this review are to:

a.
Determine that the detailed design of the system, including HWCIs and CSCIs under review, meets or exceeds the performance and engineering requirements of the development specifications.

b.
Establish the detailed design compatibility among the HWCIs and CSCIs with other equipment, facilities and personnel.

c.
Review the interface design specifications for HWCIs and CSCI.

d.
Review the preliminary product specifications.

5.6  Program Management Review (PMR)

The PMR is conducted at the contractor’s facility at the discretion of PMA-282 to review the status of the program.  This status may include a review of the design, production schedules, and contractual and financial issues.

5.7  Interim Program Review (IPR) and Interim Design Review (IDR)

IPRs and IDRs shall be held as required and at the direction of PMA-282.  The purpose is to review program development/design status, and shall include a review of schedules, risks, and issues.

6.  CONFIGURATION AUDITS

6.1  Audit Requirement

Configuration audit is the CM process used to verify that the product has achieved the requirements as defined in its baseline documents.   Design reviews, incremental and in-process inspections of hardware/software products, documentation reviews, and processes/procedures reviews accomplish this. Audits will be co-chaired by the producer and PMA-282 (or its designee).  These audits are divided into separate functional and physical configuration audits as described below.  ECPs shall be evaluated for the need to re-audit (or delta audit) systems or components.

6.2  Functional Configuration Audit (FCA)

The FCA is a formal audit to validate that the development of the HWCI has been completed satisfactorily, that performance and functional characteristics specified in the allocated baseline have been achieved, and that performance satisfies the criteria set forth in performance specifications.

The FCA is conducted on the HWCI configuration which is representative (e.g., prototype or pre-production) of the configuration to be released for production.  The FCA for a given HWCI may be conducted on a progressive basis throughout the HWCI's development.  At the completion of qualification testing of the item, a final review documents all FCA discrepancies. FCA discrepancies must be corrected prior to FCA approval. The FCA verifies that the performance specifications of HWCIs that are a part of a higher level HWCI define the functional characteristics that are allocated from those of the higher level HWCI.  The FCA and PCA are held jointly whenever feasible.

6.3  Physical Configuration Audit (PCA)

The PCA is a technical examination of a designated HWCI to verify that the “as-built” conforms to its approved descriptive technical documentation.

The PCA item matches the engineering drawings, acceptance test specifications, and other technical documentation.  The review includes an audit of the procurement, manufacturing data, and quality control records to ensure that the "as-built" configuration is in accordance with the released engineering data. When feasible, the PCA is conducted on the first article hardware production unit.  Formal approval of the FCA/PCA results in establishment of the product baseline.

6.4  Configuration Review
A Configuration Review may be conducted on HWCIs designated by PMA-282 to verify conformance with design and production drawings.

7.  CHANGE MANAGEMENT

7.1  Baseline Establishment

The product baseline has been established for the TWCS and ATWCS.  It is anticipated that no further changes will be made to TWCS.  New systems or components may be independently developed, a new baseline established, and then be incorporated into ATWCS by PMA-282 Configuration Control Board (CCB) action.  TTWCS, currently under development, will have its baseline established, then approved by PMA-282 CCB action.

7.2  Baseline Change Management Process

Changes to the baselines are managed by PMA-282 utilizing change proposals, processes, IPTs, and working groups (e.g. CCB, SEWG, SET, HIPT, SIPT, and ILSMT). After baselines are established, subsequent changes to that baseline documentation require approval by PMA-282.  

7.2.1  Configuration Change Processing

Processing and review of Class I changes will be accomplished using the NAVAIR SIGMA ERP ECP Approval workflow tool.  All team members are mapped to the appropriate roles and trained to perform those roles.   All Class I Engineering Changes will be entered into the ECP workflow tool and will be reviewed by the PMA team and dispositioned through the NAVAIR centralized CCB.  (For PMAs having an AIR-1.1.3 Chartered decentralized CCB state that Class I Engineering Changes will be dispositioned through the PMA-XXX decentralized CCB).

7.2.2  Change Proposals

All contractors or government agencies are to submit Engineering Change Proposals (ECP), Specification Change Notices (SCN) and Deviations/Waivers to PMA-282 via PMA-282SE regarding changes related to performance, compatibility, reliability, survivability and product availability.  Proposed changes shall then be presented to the appropriate IPT for preliminary approval prior to initiating the proposal process.  The submitting agency may utilize a short form ECP depending on the extent of the change to expedite the process time and reduce the preparation cost of the proposal.  Appendix D contains the formal change documents to be utilized.

7.2.3  Engineering Change Proposal Criteria

Changes submitted for government approval shall be limited to those that are required or offer significant benefit to the government.  An engineering change shall be classified as Class I or Class II by the preparing contractor in accordance with this CM Plan.  Class I ECPs shall be referred to the Government for approval or disapproval.  Classification disagreements shall be referred to the Government for final decision.  A proposed engineering change to a CI, or to any combination or discrete portion thereof, shall be determined to be Class I by examining the factors below, as contractually applicable, to determine if they would be impacted as a result of implementing the change.  The change shall be Class I if: 

a. The Functional Configuration Documentation (FCD) or Allocated Configuration Documentation (ACD), once established, is affected to the extent that any of the following requirements would be outside specified limits or specified tolerances:

          (1)   Performance.

          (2)   Reliability, maintainability or survivability.

          (3)   Weight, balance, moment of inertia.

          (4)   Interface characteristics.

          (5)   Electromagnetic characteristics.

          (6)   Other technical requirements in the specifications.

NOTE:  Minor clarifications and corrections to FCD or ACD shall be made only

as an incidental part of the next Class I ECP and accompanying SCN or NOR,

unless otherwise directed by the Government.

        b. A change to the Product Configuration Documentation (PCD), once established, will affect the FCD or ACD as described in 7.2.2a or will impact one or more of the following:

          (1)   GFE.

          (2)   Safety.

          (3)   Compatibility or specified interoperability with interfacing CIs, support equipment or support software, spares, trainers or training devices/ equipment/software.

          (4)   Configuration to the extent that retrofit action is required.

          (5)   Delivered operation and maintenance manuals for which adequate 

change/revision funding is not provided in existing contracts.

          (6)   Preset adjustments or schedules affecting operating limits or 

performance to such extent as to require assignment of a new identification 

number.

          (7)   Interchangeability, substitutability, or replaceability as applied to CIs, and to all subassemblies and parts except the pieces and parts of non-reparable subassemblies.

          (8)   Sources of CIs or repairable items at any level defined by source-control drawings.

          (9)   Skills, manning, training, biomedical factors or 

human-engineering design.

        c. Any of the following contractual factors are affected:

          (1)   Cost to the Government including incentives and fees.

          (2)   Contract guarantees or warranties.

          (3)   Contractual deliveries.

          (4)   Scheduled contract milestones.
7.2.3.1  Class I Engineering Change Proposal Classification

A hardware engineering change designated Class I (major), is a change to the requirements of baselined configuration documentation (requirements, design release or product configuration baselines) that has significant impact.  It requires coordination and review by all affected IPTs.  Class I ECPs are categorized according to the following guidelines, summarized from paragraph 7.2.2 above:

a.  Correct deficiencies.

        b.  Add or modify interface or interoperability requirements.

c.  Make a significant and measurable effectiveness change in the operational capabilities or logistics supportability of the system or item.

        d.  Effect substantial life cycle costs/savings, or

        e.  Prevent slippage in an approved production schedule.
7.2.3.2  Class II Engineering Change Proposal Classification

An engineering change which impacts none of the Class I factors specified in 7.2.2.1 shall be classified as a Class II engineering change.
Disagreements as to classification between intermediate government review activities and the originator may be appealed to PMA-282 for a decision.

7.2.3.3  Class I Engineering Change Proposal Priorities

The originator of a Class I ECP assigns a priority to the ECP in accordance with this plan.  The priority determines the relative speed with which the ECP must be reviewed and implemented.  Whenever a message-type emergency or urgent ECP is submitted and processed, PMA-282, through the Procurement Contracting Officer (PCO) as required, requests formal ECPs from all affected parties (if the item is still in production) or the cognizant field activity (if the item is no longer in production) to identify total impact of the change and formalization of technical direction.  PMA-282SE will verify the classification validity prior to processing.  The priority of an ECP is recorded on the ECP form (see Appendix D).

7.2.3.3.1  Emergency

An emergency priority is assigned to an engineering change proposal for either of the following reasons:

a.
To correct a hazardous condition which may result in fatal or serious injury to personnel or extensive damage or destruction of equipment.

b. To effect a change in operational characteristics which, if not accomplished without delay, will affect the safety or certification of the system.

An Emergency ECP will be given approval by an emergency CCB whether by telecon or hand-walking the ECP to board members.

7.2.3.3.2  Urgent

An urgent priority is assigned to an engineering change proposal for any of the following reasons:

a.
To effect a change in operational characteristics which, if not accomplished expeditiously, may seriously compromise the mission effectiveness of deployed equipment.

b.
To correct a potentially hazardous condition which could result in injury to personnel or damage to equipment.

c.
To meet significant contractual requirements (e.g., when lead-time will necessitate slipping approved production, activation or construction schedules if the change were not incorporated).

d.
To effect an interface control change which, if delayed, would cause a schedule slippage, or increase cost.

e.
To effect, through value engineering or other cost reduction efforts, net life cycle savings to the government of a total of more than one hundred thousand dollars, where expedited processing of the change is a major factor in realizing these lower costs.

Processing of an Urgent ECP shall be the same as for Emergency ECP with the addition of a combined emergency SEWG/SET meeting.  Urgent and Emergency ECPs are processed faster than a Routine ECP, but follow the process shown in Figures 7-1 and 7-2.

7.2.3.3.3  Routine

A routine priority is assigned to a proposed engineering change when neither emergency nor urgent priority is applicable.  ECP priority normally should be routine.

7.2.4  Specification Change Notice (SCN)

The SCN is used to document and implement changes to the general or detail specifications that are part of the functional, allocated or product baselines.  SCN format is best commercial practice.

7.2.5  Deviations and Waivers

Prior to manufacturing of an HWCI or CSCI, deviations can be requested and submitted to the government if it is necessary to depart temporarily from the baseline documentation.  Waivers can be requested for items that, during manufacturing, do not conform to the baseline documentation but are acceptable for delivery to the government.

Deviations, which affect compliance to system requirements, are processed and granted through a deviation request process.  Request for deviation/waiver forms are contained in Appendix D-7.

Deviations and Waivers classified as major or critical are processed using the same procedure as Class I ECPs.  (See Section 7.3)

Minor deviations are submitted on contractor Hardware or Software Trouble Report (STR) forms to the local government representative for approval.  Minor waivers are processed using the contractor's standard form through the Material Review Board or Trouble Review Board (TRB) for disposition.

7.3  Approval Authority

7.3.1  Class I ECPs and Major Deviations/Waivers

The SEWG will act as the starting point for all Class I ECPs and provide general direction on the agreed upon approach to the other IPTs (HIPT, SIPT, ILSMT). The HaWG generates and reviews all hardware changes; these are then forwarded to the other IPTs for review. The SIPT generates and reviews all software changes. The SEWG will review and recommend when an ECP is to be forwarded to the Systems Engineering Team (SET) for review.  The SET will act as the pre-CCB for any changes, deviations and waivers to requirements, interface design specifications, and interface control documents.  The SET Chairman or his representative will present Class I changes to the PMA-282 CCB for approval.

7.3.2  Class II ECPs and Minor Deviations/Waivers Changes

All Class II ECPs and minor deviations/waivers shall be submitted to the local government representative at DA and producer’s facility for concurrence in classification only.  The HaWG will act as the pre-CCB for Class II hardware engineering changes.  The HIPT will act as the CCB for Class II hardware engineering changes.  The appropriate Integrated Product Team lead has final approval authority for Class II hardware engineering changes.  The SIPT will act as the pre-CCB/CCB for Class II software changes and will have authority to approve these changes, in accordance with JCM-2207.

7.4  Detailed Change Proposal Process

All proposed Class I ECPs and Requests for Major Deviations/Waivers are submitted to PMA-282SE configuration management for recording and required distribution.  The process of identifying a change is depicted in Figure 7-1.  Generating a change proposal and obtaining approval for implementation is depicted in Figure 7-2.  A change impact checklist form shown in Figure 7-3 will be completed for each change to ensure a comprehensive review has been performed.

7.4.1  Approval Signature

The ECP checklist for all Class I ECPs shall be signed by all Integrated Process Team leaders or their designated representatives and by the Business Financial Manager (BFM) prior to submission to the CCB.  The appropriate project manager and the responsible Integrated Product Team leader shall sign the checklist after all other signatures have been obtained.  The final Class I ECP shall be signed by the responsible production government activity and by the chairman of the CCB.  In addition, all members of the CCB or their designee shall sign a CCB Directive noting the record of approval/disapproval, with accompanying remarks as needed.

7.4.2 CCB Membership
The PMA-282 CCB shall be composed of PMA-282A (Chair), IPT Leads, and a member from NSWC DD (Lead Lab) and JHU/APL (Technical Direction Agent).
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Figure 7-1 Change Identification 
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Figure 7-2 ECP Preparation/Review/Approval Process
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Figure 7-3 PMA-282 Change Impact Checklist

7.5  Value Engineering Change Proposals (VECP)

VECPs will be processed in essentially the same manner as all other Class I ECPs, with additional reviews of cost savings and sharing.

7.6  Software Change Control Process

JCM-2207 documents PMA-282’s process for managing software defects and controlling software design changes to the Advanced Tomahawk Weapon Control System (ATWCS).  All changes to software under PMA-282 authority and control require approval by the PMA-282 ATWCS Software Configuration Control Board (SCCB) chaired by the ATWCS Software Integrated Process Team (SIPT) Lead.

Cause for software changes are driven by:  (1) defects, (2) improvements to currently established system requirements, or (3) new system level requirements.  JCM-2207 defines the process by which SW defects are managed in PMA-282.  JCM-2207 does not document the control and decision-making process for defining new ATWCS system level requirements.  JCM-2207 also does not document the process for deciding to develop a new capability.

7.6.1  Process Overview

The PMA-282 software maintenance/development control and decision making process is divided into two phases:  (1) identification, and prioritization of software problems for correction in applicable Computer Software Configuration Item (CSCI) build definition(s) and, (2) confirming verification of the corrections.

High-interest defects in formally released software are selected and approved for correction to produce a new baseline.  

7.6.1.1  Software Trouble Report (STR)

All proposed changes to formally released software are documented and tracked by means of a Software Trouble Report (STR).  STRs are entered into the TOMAHAWK Information Management Engineering System (TIMES) database with the originator supplying data for all required fields and differentiating between deficiencies and design enhancements.  The TRB then reviews each STR to verify the priority, determine SW configuration applicability, recommend CSCI maintenance/correction build, assign action, review assessments, and update the status of the STR for each ATWCS version/platform. 

Should the TRB determine there is a need for prototyping solutions for selected STRs, the Software Support Agent (SSA) implements the prototyping process. 

7.6.1.2  Software Build Proposals

The SW DAs and the IA provide STR scoping and recommendations (via TIMES assessments) for proposed builds.  The build proposal may include deficiency STRs, and design enhancement STRs that do not require system requirements definition. The Trouble Review Board (TRB) evaluates DA(s)- and IA-submitted build definitions to determine impact to other CSCIs and against other ATWCS product versions.  The ATWCS TRB proposes software builds based upon the scope of the effort and the schedule.  The TRB-proposed build definitions are be submitted to the SCCB for final approval.  

It must be noted that the build proposal may also include new capabilities defined by new system requirements as authorized by PMA-282 under the baseline change process documented in this document.  These new capabilities affecting SW are documented and tracked by STR in the TIMES database.  Including these STRs in the build definition(s) provides a complete picture of the changes approved for a particular SW development cycle and documents the PMA-282 approval of these new system requirements.  

7.6.2  Verification of Corrections

The second phase of the PMA-282 software development control and decision making process concerns the verification that software changes meet established key performance parameters.  This test process is documented in the Test and Evaluation Master Plan (TEMP) and ITEP.  This discussion is limited only to the SW change management process.  To that end, any problems found during these testing periods are documented via STR and follows the process noted above.  The TRB authorizes STRs cleared from TIMES, only upon notification by the testing organization of verification results.

7.7  Post Production Support Plan

The Post Production Support Plan (PPSP) documents PMA-282’s Post Production Support (PPS) strategies and processes to maintain a continual awareness of changes to equipment and their impact on system design, component compatibility, configuration management, software sensitivity, and spares availability.

7.7.1  Process Overview
All equipment configurations are comprised extensively of Commercial Items and Non-Developmental (CI/NDI) components.  Use of CI/NDI vice developmental Military Standard (MIL-STD) items has introduced a myriad of compatibility issues.  The PPSP addresses these compatibility issues and has processes developed for the resolution of commercial component PPS issues.  Detailed descriptions/flow charts for the Tomahawk Concurrent Engineering Working Group (TCEWG) Process, System Design Issue Resolution (SDIR) Process and Analysis of Alternatives (AoA) Processes are provided in the PPSP.  Output of the PPS processes detailed below will result in implementation of one of the following actions:

a. Engineering Change Proposal (ECP)

b. S/W trouble report

c. Revision to segment Specification/Design document process change(s)

d. Direction to permanently Interim Support an item

e. A procurement action

f. No action, just monitor organic supply/repair capability

7.7.1.1  TCEWG Process
The TCEWG controls the process for identifying and monitoring equipment changes at the ISEA level.  The TCEWG identifies hardware changes or compatibility issues, clarifies the implications and potential problems that ensue, and resolves or elevates the issue to a higher level.  The primary role of the TCEWG is to identify a PPS issue, clarify the issue, ensure an SDIR is assigned (when applicable), and track the recommended solution to completion.

7.7.1.2  SDIR Process

The SDIR process provides a disciplined approach to address system design/compatibility issues where and when identified.  System issues are identified, documented, and submitted using the System Design Issue Input Form (SDIF).  The SEWG, consisting of technical and management representatives reviews the problem description for critical/non-critical incompatibility and concurs or modifies the priority classification established by the originator.  The SEWG coordinates actions to resolve the problem.

7.7.1.3  AoA Process

When a component non-availability issue causes assignment of an SDIR, the recommended course of action is SEWG assignment of an AoA.  The Hardware or System DA is assigned responsibility to conduct the AoA.  All disciplines contribute o the analysis and recommend a cost-effective solution.  The AoA recommendation is then briefed to the SEWG/SET for concurrence/approval.

8.  CONFIGURATION STATUS ACCOUNTING

8.1  Process Overview

Configuration Status Accounting (CSA) is the organized means of recording and reporting information that is needed to manage configurations effectively.  CSA is necessary to enable managers at all levels to define the hardware configuration of weapon systems, equipment and components as designed, as built, and as modified.

CSA provides management at all levels with the means to identify the:

a.
Baseline configuration of an item

b.
Approved changes to the baseline configuration

c.
Status of proposed and approved changes

d.
Hardware/Software compatibility issues

CSA establishes records that enable proper logistics support to be maintained and efficient retrofit programs to be formulated.

8.1.1  General Requirements

CSA of HWCIs is possible only if the configured items are physically marked for visual identification.  In addition, serialization is essential to traceability as it distinguishes one HWCI from another.  Positive identification and control of the HWCI will be achieved with a CSA system.

8.1.2  TOMAHAWK Concurrent Engineering Database (TCED)

TCED is a relational database developed for all TOMAHAWK WCS applications to improve the quality and accessibility of WCS hardware configurations and related logistics data.  PHD NSWC is the system custodian and the database is located on a server at PHD NSWC.  TCED stores ATWCS hardware configuration data at the LRU level, ATWCS As-Designed information, and ATWCS LCGR As-Delivered configurations.

8.1.3  CSA Responsibilities

PMA-282 has the authority and responsibility to provide ATWCS program policy, requirements, contractual direction, and funding to the Software Support Agency, Technical Direction Agent (TDA), Design Agents (DA), producers, and ISEAs.  PHD NSWC has the responsibility to ensure performance and compatibility of all elements of the TCED system.  Under PMA-282 oversight, management of the ATWCS CSA system elements is delegated to PHD NSWC.

8.2  Data Collection

"As-designed" and "as-built" configuration data is to be entered into TCED by the producers for all new procurements. The surface ship ISEA (PHD-NSWC) and submarine ISEA (NUWC-DN) hardware responsibilities are to input data to TCED to reflect equipment change-outs and retrofit incorporations.  In addition, ISEAs are also responsible for transferring the appropriate TCED data to the ISEA configuration and logistics databases.  

8.3  TCED Reports

TCED is available through WCS Express. WCS Express is a distributed Intranet and Web server that is used to allow access to TCED and its data.  Reports and queries are available through this Web server. WCS Express users can access and review TCED database files as required. TCED provides a variety of standard output reports as well as a means for a user to formulate, display, and print reports unique to individual needs. Indentured configurations can be obtained for individual surface ship platforms. Such lists show all hardware configuration control items (HWCIs) in the ship by HWCI number, nomenclature, part number and serial number as indentured on each assembly.

APPENDIX A

Acronym Listing

AoA
Analysis of Alternatives

ATWCS
Advanced TOMAHAWK Weapon Control System

CCB
Configuration Control Board

CDR
Critical Design Review

CI
Configuration Item

CM
Configuration Management

CMP
Cruise Missiles Project

COTS
Commercial Off-The-Shelf

CSA
Configuration Status Accounting

CSCI
Computer Software Configuration Item

DA
Design Agent

ECP
Engineering Change Proposal

FCA
Functional Configuration Audit

GFE
Government Furnished Equipment

HIPT
Hardware Integrated Product Team

HWCI
Hardware Configuration Item

ICWG
Interface Control Working Group

INCO
Installation Checkout

IPT
Integrated Product Team

ISEA
In-Service Engineering Agent

LAN
Local Area Network

NSWC DD
Naval Surface Warfare Center - Dahlgren Division

NADEP
Navy Depot

NAWC
Naval Air Warfare Center

NSWC-IHD
Naval Surface Warfare Center - Indian Head Division

NUWC-DN
Naval Undersea Warfare Center - Division Newport

NUWC-KPT
Naval Undersea Warfare Center - Keyport

NWAD
Naval Warfare Assessment Division

PCA
Physical Configuration Audit

PCO
Procurement Contracting Officer

PDR
Preliminary Design Review

PEO(W)
Program Executive Officer Strike Weapons and Unmanned Aviation

PHD-NSWC
Port Hueneme Division - Naval Surface Warfare Center

PMA
Program Manager-AIR

Acronym Listing Continued

PMR
Program Management Review

PPS
Post Production Support

PPS
Program Performance Specification

PPSP
Post Production Support Plan

SCCB
Software Configuration Control Board

SCN
Specification Change Notice

SDD
System Definition Document

SDIR
System Design Issue Resolution

SDR
System Design Review

SEO
Systems Engineering Organization

SET
System Engineering Team

SEWG
System Engineering Working Group

SRR
System Requirements Review

SSA
Software Support Agency

STR
Software Trouble Report

TCED
TOMAHAWK Concurrent Engineering Database

TCEWG
TOMAHAWK Concurrent Engineering Working Group

TLT
TOMAHAWK Leadership Team

TOMIS
TOMAHAWK Information System

TWCS
TOMAHAWK Weapons Control System

TTWCS
Tactical TOMAHAWK Weapons Control System

TWS
TOMAHAWK Weapon System

VECP
Value Engineering Change Proposal

WAN
Wide Area Network

WCS
Weapon Control System
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APPENDIX C
CM Roles and Responsibilities
In-Service Engineering Agent (ISEA)

ISEAs designated by PMA-282 are required to:

a.
Record and process fleet generated deficiency reports.

b.
Identify product discrepancies and deficiencies in the fleet.

c.
Issue and update technical publications.

d.
Perform independent review of proposed WCS changes.

e.
Conduct engineering investigations as required.

f.
Perform and document retrofit incorporation of changes.

g.
Update the TOMAHAWK Information System (TOMIS) with change incorporations and equipment movement. 

h.
Support Test Readiness Reviews, Installation Checkout (INCO) testing, and configuration audits.

i.
Maintain status of which ATWCS software versions are on each ship.

j.
Support the Systems Engineering Working Group (SEWG) in evaluating changes for system impacts.

k.
As required, submit formal change proposals.

l.
Support HIPT activities.

Lead Lab – NSWC-DD

The Lead Lab works in direct support of PMA-282 to perform systems engineering analysis and total weapon control system integration.  NSWC-DD is required to:

a.
Identify all hardware and software documentation necessary to establish product baselines.

b.
Monitor the design agents and producers to manage risk reduction and to assure adherence to contractually directed CM policies and procedures.

c.
Review engineering changes and provide a recommendation to PMA-282.

d.
Evaluate all changes for interfacing impacts and, where required, manage the preparation, submittal, and review of companion ECPs.

e.
Participate as a member of the SEWG in evaluating engineering changes.

f.
Recommend requirement definition, allocation, and verification through development, management, and maintenance of system specifications.

g.
Develop, implement, and manage plans and procedures for requirements, performance, and design adequacy.  These include plans for interface control, system verification, and configuration management.

h.
Support HIPT and SIPT activities.

Government Production Agent

Government Production Agents designated by PMA-282 are required to:

a.
Develop all hardware documentation necessary to establish a product baseline

b.
Enter as-built configuration data into TOMIS

c.
Review engineering changes and provide a recommendation to PMA-282

d.
Support the SEWG in evaluating changes for system impacts

e.
Provide technical support for physical and functional configuration audits

f.
Support HIPT activities

Design Agents (DA) and Producers

PMA-282 uses DAs and producers as an integral part of the overall technical management and engineering process.  DAs and producers shall perform the CM task as described in their applicable contract and related government approved CM Plan.

APPENDIX D
Engineering Change Proposal (ECP)
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Approved

OMB No. 0704

-0188

Public reporting burden for this collection of information is estimated to average 1 hour 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 suggestion for reducing this burden, to Washington Headquarters Services, Directorate for Information Operation and Report, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA

22202

-4302 and to the Office of Information and Regulatory Affairs, Office of Management and Budget, Washington, DC 20605.
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