NCSX Training Module 9

Annex 9-2

The NCSX Configuration Management Processes


Background and Purpose:
NCSX Training Module 7 (Configuration Control Processes) provides an overview of the NCSX Configuration Management Program and procedure.  Configuration Management (CM) is an integrated program that ensures that the configuration is identified and properly documented and that changes to the configuration are controlled during the entire life cycle, however, this training session will focus on the processes for the design and fabrication phases of the NCSX Project, including the integrated systems testing and producing the first plasma. 
The NCSX Configuration Management Plan (NCSX-PLAN-CMP) is the document is that describes the overall NCSX approach to Configuration Management. It is consistent with higher-level DOE orders and procedures.  The CMP is intended to provide the following processes:

· Configuration Identification - a process for identifying configuration items and development of the appropriate configuration documentation to define the physical and functional characteristics of each configuration item.  A Configuration Item (CI) may be a complete system, a subsystem, a component/assembly, or a subassembly.  The decision on the appropriate level of the CI is left to the WBS Manager and may evolve as the design matures. It is anticipated that product specifications will be prepared for every new CI; for existing legacy equipment it is not anticipated that product specifications will be required and hence models, drawings, and ICDs will define the CI.

· Configuration Change Control - a process for identifying and managing proposed changes to a configuration item and its characteristics and the impact of the proposed change on the documentation describing the technical, cost, and schedule baselines.  This includes evolution of the design of the configuration item over time and tracking of the status of proposed changes to the configuration item until the change is approved or rejected.

· Configuration Status Accounting - a process for tracking the status of the implementation of approved changes in detail down to each impacted document.

· Configuration Verification - a process for verifying that the latest approved documents are used to fabricate/test configuration items. It is anticipated that most of this effort will occur as part of the final design review process.

While the NCSX Configuration Management Program is implemented immediately when the initial technical, cost, and schedule baselines are established, not all design information will be under formal configuration control at the same time.  Rather, progressively more and more detailed information and documentation is placed under formal configuration control as the design matures.

 The most recent version of the NCSX CMP is located at:

http://ncsx.pppl.gov\SystemsEngineering\Plans_Procedures\NCSX_Mgmt_Plans.htm
NCSX Procedure PROC-002 provides more specific details and guidelines for how the CM process works on the NCSX Project. 

· The NCSX Configuration Management Process:
· The Engineering Change Proposal (ECP):
All changes to project baselines (technical, cost, and schedule) will be accomplished by the Engineering Change Proposal (ECP). There are four (4) levels of approval for a proposed change as indicated in the following table:
	Change Level
	Approval Level 
	Technical Scope
	Schedule
	Cost

	
	
	
	
	

	0
	Deputy Secretary of Energy
	Any change in scope and/or performance that affects mission need requirements or is not in conformance with the current approved OMB-300.
	6 month or greater increase (cumulative) in the orginal project completion date.
	Increase in excess of 25% (cumulative) of hte orginal cost baseline.

	1
	Associate Director OFES
	Changes to technical requirements and parameters that affect safety basis and operation function, but do not affect mission need objectives.
	3-6 month increase (cumulative) in the orginal project completion date.
	Increase  of the original cost baseline.

	2
	NCSX Federal Project Manager
	Changes with ES&H impacts significant enough to affect the approved NEPA/EA documentation.
	<3 month increase (cumulative) in the orginal project completion date OR Change in DOE level 2 milestone.
	Changes requiring the use of contingency funds

	3
	NCSX Project Manager or NCSX Engineering Manager
	Changes to the GRD and all other changes not requiring DOE approval.
	All other changes to the performance measurement baseline schedules not requiring DOE approval.
	All other changes to the performance measurement baseline costs not requiring DOE approval.


The NCSX Engineering Manager is responsible for the overall CM Program, including the establishment and monitoring of the technical, cost, and schedule baselines.  The Engineering Manager is also responsible for identifying which configuration items will come under configuration control and when.  Within his organization, the Systems Engineering Support Manager is responsible for the implementation and administration of the CM process and update of the technical, cost, and schedule baselines as described in this CMP.  The NCSX Project Control Manager provides support to the CM process in the area of cost and schedule assessments of proposed changes and implementation of approved changes to the cost and schedule baselines.

The NCSX WBS Managers are responsible for identifying the physical and functional configuration items that comprise their WBS elements and for developing the designs and the associated costs and schedule in their specific areas of responsibility, including proposing changes to those designs, costs, and schedules.  They are also responsible for assessing impacts of other proposed changes on their areas of responsibility.
While the NCSX Project Manager is responsible for approving changes to the established technical, cost, and schedule baselines or, for those changes requiring DOE approval, making project recommendations. In some instances where the scope of the change is urgent or a relatively minor nature, the NCSX Project Manager may authorize the NCSX Engineering Manager to disposition and implement the proposed change in an expedited fashion.
Proposed changes to the internal or DOE controlled technical, cost, or schedule baselines may be identified by several methods:

· Weekly System Integration Team (SIT) meetings may identify technical changes and risk mitigation strategies that need to be accommodated to facilitate successful attainment of mission, physics, or engineering requirements; 

· Monthly statusing of the authorized work documented on the Work Authorization Forms (WAFs) or periodic Project and engineering meetings may identify issues that require some changes to the technical, cost, or schedule baseline; 

· Suggestions by WBS Managers may identify technical changes that will result in improved performance (technical, cost, or schedule) or are needed to solve technical issues; and

· Preparations for the periodic cost and schedule reviews and/or technical design reviews may identify necessary changes to the project baselines.

Although any change to established baselines (technical, cost, and schedule) requires an ECP, it may not always be practical to follow the full-blown ECP processing system.  Instances where an “expedited” ECP might be appropriate is when a pending critical procurement needs to reflect the proposed change, if field activities may be delayed by the normal ECP process involving full reviews and the CCB, or if the change is primarily editorial or minor in nature and impact.  The NCSX Engineering Manager, in consultation with the NCSX Project Manager, may direct the Systems Engineering Support Manager to implement an “expedited” ECP process in which the NCSX Engineering Manager may review and approve the ECP with only an abbreviated review.  If the Engineering Manager is not available, he shall designee a person authorized to sign for him or the NCSX Project Manager may sign.  This class of ECPs is a subset of the Level 3 ECP classification.  However, any “expedited” ECPs will be reviewed “after-the-fact” by the full CCB to ensure that major errors and/or omissions were not made.
Once the ECP is adjudicated, the Project will be notified as to whether the ECP is approved or not approved.  If an ECP is approved, the ECP is then implemented and the affected documentation is revised accordingly in a timely manner.  The WBS Manager is responsible for implementing approved ECPs, including coordinating the revision of impacted documents.  The NCSX Systems Engineering Support Manager shall be responsible to the NCSX Project Engineering Manager following up to ensure that the necessary documentation is revised.  The ECP and an updated list of approved, disapproved, and pending changes will be maintained electronically by the Systems Engineering Support Manager on the NCSX Configuration Management Web Page. 
Changes to drawings released for fabrication will also require that an Engineering Change Notice (ECN) be prepared as an attachment to the ECP.  The ECP/ECN connection will be revisited when operations commence.  The ECN will be processed in accordance with the latest revision to PPPL Engineering Procedure ENG-010, “Control of Drawings, Software, and Firmware” with one alteration.  When an ECN is pending on a particular drawing the Drafting Supervisor will extract the affected drawing from the NCSX Pro/INTRALINK drawing released folder and add an Acrobat stamp records the ECN number and any summary description added to the drop-down note.  Once the Acrobat stamp is added, the Drafting supervisor will place the drawing back into the released drawing folder.  This process allows all viewers of drawings in the Released Drawing folder to be made aware that an ECN is pending on a particular drawing.  After the ECN changes have been completed a PDF file will be made of the revised drawing and placed in the Release Drawing folder and the drawing with the ECN Acrobat stamp removed.

· Change Control Board (CCB):
Once a ECP has been prepared and properly reviewed by the appropriate NCSX Project personnel,  ECP will come before a Project Change Control Board (CCB) that is comprised of senior members of the NCSX management team.  The NCSX Project Manager or his designee will chair the CCB.  Other members of the CCB will be assigned as appropriate.
The chairperson shall have the ultimate authority to recommend/approve changes for the final approval; other CCB members act solely as advisors.  In instances where the ultimate approval authority is DOE, the NCSX Project Manager shall indicate his approval and forward it for DOE disposition with his recommendation to approve.

· Configuration Control of  Run Copy Procedures

PPPL Engineering Procedure, ENG-030 addresses technical procedures for experimental facilities.  ENG-030 addresses various categories of run copy procedures, including installation, assembly, and manufacturing procedures. Once signed off, the baseline copy of a run procedure is maintained in the PPPL Operations Center. Changes to these procedures will be implemented per ENG-030.
· Baselines:

There are three unique baselines for the NCSX Project:

· Technical Baseline – represented by the following:
· Requirement documents (specifications) that clearly define the performance requirements and constraints that need to be satisfied;

· Interfaces Control Documents (ICDs) that define the interfaces between WBS elements; 

· Drawings , models, and technical data that physically define the configuration; and

· Approved Requests for Deviation and approved Non-Conformance Reports.  The SEMP, QA-005, and NCSX Procedure 009 more fully describes these documents.
· Cost and Schedule Baselines 
The cost and schedule baselines are derived from the Project’s technical baseline; the scheduled tasks and their estimated costs provide a time scale and cost for completing activities that make up the technical baseline.  The cost and schedule detailed baselines reside in a Primavera Project Planner (P3) database that is controlled and maintained by the NCSX Project Control Manager.  The Level 2 resource-loaded schedules and associated milestones contained in this database, including year-by-year contingency utilization estimates, constitutes the controlled cost and schedule baseline for completing the NCSX Project. 

Level 3 resource-loaded schedules and milestones, expanded in detail from the Level 2 baseline, are incorporated in Work Authorization Forms (WAFs).  The WAFs are used to authorized work and measure performance at the task level and those constitute the controlled performance measurement baseline for authorized work.
· NCSX Procedure on Configuration Control (NCSX-PROC-002)
This NCSX-specific procedure provides in flow chart format the detailed steps required to initiate, review, and approve an ECP. It also provides guidelines to assist the reviewer of proposed ECPs. The most recent version of PROC-002 can be found at:

http://ncsx.pppl.gov/SystemsEngineering/Plans_Procedures/NCSX_Procedures.htm 

· ECP Forms:
The most recent version of the ECP forms (Part I – ECP submittal and Part II – reviewer submittal guidelines) and the ECN forms is located at:

 http://ncsx.pppl.gov/SystemsEngineering/Config_Mgmt/ChangeCntl_Index.htm
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