NCSX Training Module 3 
     
Specifications/SOWs/Design Criteria


Purpose and Time Needed for this Module:
This module is intended to provide how the NCSX Project does business – in this module, Specifications and Statements of Work (SOWs).  The instructor and student(s) will need access to the NCSX Project Web via a computer to see the specific web pages referenced.  It is anticipated that this topic will take require approximately one 45 minute session to complete.
Content:

The NCSX Project Home page should be the first point of contact for the vast majority of project information:  This site is directly accessible from the PPPL Employee Services page http://www-local.pppl.gov/  or via the following URL: http://ncsx.pppl.gov/.  The Project Web and Engineering Web were the subject of Modules 1 and two. This session will focus on three parts of the NCSX Engineering Web:
· Specifications; 

· Statements of Work; and 
· Design Criteria

The Engineering Web is accessible from the NCSX Project Web by clicking on the link labeled Engineering, which takes the user to the Engineering Home page.  The Engineering Home page is the gateway to the technical information used by project participants.  Exceptions are the electronic models and drawings in the ProE/INTRALINK System and those hard copies of run procedures and supplier submittals stored in the PPPL Operations Center.  Access to the Engineering Web is restricted to people logging in from the pppl.gov, ornl.gov, and doe.gov domains.  User name and password access is required outside those domains. 
Relationship Between  SOWs and Specifications:

The SOW defines (either directly or by reference to other documents) all work (non-specification) performance requirements for contractor effort.  Technical design and performance requirements are contained in specifications.  Such specifications are typically referenced in the SOW, but specific technical requirements should not be spelled out in the SOW.  Together, the specification and SOW provide what a contractor needs to know in order to prepare a proposal or bid in response to a Request for Proposals (RFP).  The contract references and supplements the specification and statement of work.
SOWs do NOT usually transmit technical requirements unless the Project decides that a formal specification is not needed. In these rare instances, the Project can decide to augment the SOW by adding simple technical requirements in lieu of preparing a separate specification.
Specifications:
There are several types of specifications that will be utilized on the NCSX Project.  These are:
· Development Specifications  – the development specifications provide a clear definition of the performance, interface, and other technical requirements in sufficient detail to permit the design, engineering for service use, and evaluation to proceed.  It is NOT intended to provide detailed information needed for procurement, fabrication, or acceptance.  
The General Requirements Document (GRD) and System Requirements Documents (SRDs - which are the tier of specifications immediately below the GRD) are development specifications.  Lower tier development specifications may also be generated.  Development specification should be maintained current during production when it is desired to retain a complete statement of performance requirements. Once approved, these documents will come under formal configuration control.
· GRD  – the General Requirements Document (GRD) is the top level NCSX Project Specification.  It provides a complete set of performance requirements and constraints at the overall project level. It also provides an initial allocation of requirements down to the subsystems => top level systems in the GRD flow down to a set of specific developmental (most likely at the subsystem level) requirements and then further down to the appropriate product component/procurement level. 
· System Requirement Documents (SRDs – BSPECs) – usually developed at the subsystem level (usually at the 2-digit WBS) and document design requirements for cognizant engineers. SRDs state the requirements for the design or engineering development of a product during the developmental stage (usually preliminary design.  They should be in sufficient detail to describe effectively what each component of that subsystem is to achieve when it evolves into a detailed design phase.  SRDs should be maintained current during development and subsequent production to ensure a complete history of performance requirements.  If deemed appropriate, lower level developmental specifications at the product/major component level may be prepared if deemed appropriate.  
· Format guidelines for developmental specifications are available.
Note that there are seven (7) sections in a developmental spec:

· Scope;

· Applicable Documents;

· Requirements -The essential requirements and descriptions that apply to performance and design of the subsystem covered by the specification;
· Quality Assurance - Requirements for formal tests/verifications of subsystem performance and design characteristics and operability;

· Preparation for Delivery;

· Notes (as applicable); and 

· Appendices 

· Product Specifications – serve as a basis for a procurement or fabrication. These specifications can define the product by specifying is functionality and performance  (i.e., the supplier does the design) or by specifying the detailed design (i.e., the Project does the design and this is essentially a “build to print” spec).    Note that these documents will also be posted on the Supplier FTP site to enable suppliers access.  Format guidelines for product specifications are available. 
Similar to Developmental Specifications, Product Specifications utilize a common seven (7) sections, including appendices. Once approved, these documents will come under formal configuration control.
A comparison of the content for performance and detailed specifications is also available.
· Product Requirements List (PRL) – used to specify minimum requirements when purchasing a catalogue item when a formal specification would be overkill. However, PRLs should describe, by functional or performance requirements, the acceptable and commercially available products that will satisfy the Project’s needs. The format of a PRL is at the discretion of the originator, however, PRLs must be referenceable documents, signed, and subject to revision control.
· Specification Do’s and Don’ts 

· Specifications – should include all, but only those requirements need to clearly establish suitability for its intended purposes;

· Requirements should be quantitative rather than qualitative; 

· Requirements should be verifiable; and

· Specifications should exclude unnecessary information - use the "What if I left this out?" criterion.
Statements of Work:

The SOW should NOT identify technical requirements, other than by reference to developmental specifications, product specifications, or PRLs.  Rather it should define in clear, understandable terms the work to be done in developing or producing the goods to be delivered or services to be performed by a contractor.  Preparation of an effective SOW requires both an understanding of the goods or services that are needed to satisfy a particular requirement and an ability to define what is required in specific, performance-based, quantitative terms.  A SOW prepared in explicit terms will enable offerors to clearly understand the project's needs.  This facilitates the preparation of responsive proposals and delivery of goods or services.
The SOW should follow a standard five (5) part format:

· Scope;

· Applicable Documents;

· Requirements – specific work tasks are included in this section.  A well-written SOW has the following attributes:

· Specifies requirements clearly to enable offerors to estimate probable cost and determine the levels of expertise, manpower, and resources required to accomplish the task;

· Specifies specific duties in such a way that the contractor knows what is required and can complete all tasks to the project's satisfaction;

· Written so specifically that there is no question whether the contractor is obligated to perform specific tasks;

· References only the minimum applicable specifications and standards needed to satisfy requirements;

· Separates general information from direction so that background information and suggested procedures are clearly distinguishable from contractor responsibilities; and
· Avoids directing how tasks are to be performed and states only what results are required.
· Quality Assurance – establishes quality assurance program requirements.  Note the word “program” here – product quality assurance requirements are identified in specifications and implementing manufacturing plans and procedures.  Some “program” QA requirements that might be included are:

· Standards for Contractor Quality Assurance program

· Right for inspection, surveillance, and audit by PPPL

· Contractor's responsibility for conformance

· Identification of non-conforming items and responsibility for taking corrective action

· General conduct of inspections and tests (information for each test or inspection is in specification)

· Identification and traceability requirements

· Calibration of test and measuring equipment

· Control of special processes

· Shipping release

· PPPL receiving and inspection

· Deliverables – this final section is intended to provide offerors a complete and unambiguous list of deliverables. However, delivery dates are NOT included in the SOW – the contract will contain that information.  It is absolutely essential that the deliverables identified in this section are consistent and complete in scope with the requirements identified earlier (Section 3) in the SOW – deliverables might include documentation and progress reports in addition to goods and services.
· SOW Do’s and Don’ts
· DO explicitly define the limitations of all specifications and standards cited.

· DO specify only what is required and let the contractor establish the best method to fulfill the requirement.

· DO exclude technical design and performance requirements which should be covered in a specification.

· DON'T specify proposal criteria or evaluation factors.

· DON'T establish a delivery schedule.

· DON'T use the SOW to establish or amend a specification.
· Sample Documents

The most recent version of NCSX Specifications and Statements of Work are available on the NCSX Engineering Web.  Copies are also posted on the Supplier FTP Site for each contract.  A sample sample SRD (Development Spec), Product Spec, and SOW are available for use as a template at:

http://ncsx.pppl.gov/NCSX_Engineering/Document_Prep/index_SampleDocs.htm
NCSX vs. PPPL Guidance for Specifications and SOWs:
ENG—006 is the PPPL procedure for the preparation, review, and approval of Specifications and Statements of Work. Differences are summarized below:
· NCSX guidelines provide a clear distinctions between what belongs in a spec and what belongs in a SOW.  ENG-006 does not.  There is overlap in the ENG-006 guidelines for specifications and SOWS  For instance,  ENG-006 guidelines for Section 4 - Test and Inspection Requirements are identical for specifications and SOWs.  Non-technical requirements such as QA Program requirements, documentation requirements, and deliverables are strictly in SOWs per the NCSX guidelines whereas they can appear in both documents in ENG-006. 

· NCSX guidelines require a correspondence between requirements in Section 3 and how it will be determined that those requirements have been met in Section 4.  ENG-006 does not mandate verification of the requirements in the specification. 

· ENG-006 provides useful content guidance.  NCSX personnel are encouraged refer to ENG-006 in considering what requirements should be applied to the contractor effort.  However, NCSX format guidelines should be followed for determining whether those requirements belong in a specification or SOW. 

Design Criteria Documents:

To date, two design criteria documents have been developed for the NCSX Project:

· Structural and Cryogenic Design Criteria have been developed for the NCSX stellarator, largely based on previous work on the TPX.

· Seismic Design Criteria.  This document summarizes and interprets the Department of Energy requirements for the NCSX Project with respect to seismic loading.  First a simplified static analysis and its applicability is presented for use.  Following is a more thorough analysis of the pertinent requirements and how they apply to the design of equipment and components in the NCSX Test Cell.

Other Modules

· Module 1 – Overview of the NCSX Web

· Module 2A - Overview of the Engineering Web (Part I)

· Module 2B – Overview of the Engineering Web (Part II)

· Module 4 – Work Authorization Processes

· Module 5 – Design Review Processes

· Module 6 – Electronic Models and Drawings

· Module 7 – Configuration Control Processes

· Module 8 – Interface Control Processes

· Module 9 – WBS Dictionaries and Management Plans

· Module 10 – ES&H, QA,  & Other
· Module 11 – Manufacturing, Procurement, and Supplier Sites
· Module 12 – Administrative Processes (Training, Electronic Signatures, Style and Document Preparation Guidelines & File Naming Conventions)
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