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1.0
Purpose

The purpose of the document control system is to assure that IceCube documentation is controlled, complete, correct, and available for IceCube personnel, collaborators, customers, and users.

2.0
Scope

2.1 This document describes the document release and revision control procedures used by IceCube to meet the requirements of the quality management system and the personnel responsibilities to implement the procedures.

2.2 It applies to all collaboration members involved in the IceCube Project.

3.0 References
IceCube Work Breakdown Structure

IceCube Project Execution Plan

4.0 Definitions

4.1 A3RI - Antarctic Astronomy & Astrophysics Research Institute.

4.2 Approval – The process through which a document is reviewed and determined to be suitable for use by knowledgeable staff and management.  

4.3 Author – The person that creates the document; typically used for text documents.  Interchangeable with Originator.

4.4 CMO – Configuration Management Officer

4.5 Document – Any electronic- or paper-based representation used to communicate information.  For the purposes of the IceCube Project, documents may appear as the product proposal, requirements, specifications, plans, analyses, design reviews, traceability matrices, parts lists, drawings, schematics, processes, procedures, training materials, manuals, e-mail, assembly/test records or acceptance forms.  The word "drawing" can be used as a synonym for document. 

4.6 Document Control System – The system used to approve, maintain, revise and distribute documents at a given facility.

4.7 Document Management System – The system used to oversee the maintenance of project documents throughout the collaboration.

4.8 ECN – Engineering Change Notice; the process by which document and design changes are revised, controlled and released.

4.9 Originator –  The person that creates the document; typically used for graphic documents.  Interchangeable with Author.

4.10 SSEC – Space Science & Engineering Center

4.11 UW - University of Wisconsin

5.0  
Responsibilities

5.1 The Configuration Management Officer (CMO) is specified in the project plan. The Configuration Management Officer will maintain the Drawing List and ECN databases, assure changes are completed correctly, and supervise distribution of the new revisions and recall of obsolete documents. If not otherwise specified in the project plan, the SSEC ISO 9000 Coordinator will serve as the Configuration Management Officer.

5.2 Paper originals are maintained in a project file. Electronic source files are maintained by the Configuration Management Officer.

5.3 Originators of IceCube documents are required to follow this process.

5.4 Persons approving IceCube documents are required to follow this process.

5.5 Project Quality Assurance is responsible for assuring this process is followed.

6.0 Process
6.1
Document Management Requirements

The fundamental requirements are:

6.1.1 All information needed to design, manufacture, test, install, and use systems and components developed for IceCube are defined in appropriate drawings and documentation.

6.1.2 The current documentation reflects the current configuration.

6.1.3 Previous configurations are documented.

6.1.4 A flexible procedure exists for preliminary drafts and/or items not requiring a formal release and control system while maintaining the necessary minimum elements.

6.1.5 Documentation must be approved by appropriate personnel before release.

6.1.6 In general, documentation must be released before hardware is procured and built, or software is implemented or delivered. Exceptions can be made for good reasons, such as early procurement of long lead items or fast track rapid prototyping schedules, but in such cases there must be timely follow up to assure documentation is completed as soon as possible.

6.1.7 After release, changes are accomplished though a formal change procedure which assures that appropriate personnel have reviewed the changes and that the impact on other documents is considered and implemented.

6.1.8 The revision status of all IceCube documents must be clear and readily verifiable.

6.1.9 Because of their nature, some documents generated for the project do not need to be controlled through a document control system.  These documents would be meeting minutes, design review minutes and e-mail messages.

6.2 Document Content

6.2.1 Textual documents (such as process, specification, test plan documents) shall contain the following information:

· Purpose – The reason the document was written.

· Scope – To what portion of the project and project staffing the document applies.

· References – Other documents referred in the document.

· Definitions – Listing of applicable acronyms and terminology definitions.

· Responsibilities – Who (by title or function) has responsibilities for activities described in the document.

· Process/Procedure/Plan – The details of the activities the document describes.

· Records – What documentation (paper or electronic) needs to maintained to assure compliance with the document.

6.2.2 Each page of the document shall include (at a minimum):

· Document Identification – Document Name and/or Number.

· Document Revision
· Page Number
6.2.3 All documents shall indicate the total number of pages in the document.

6.2.4 All documents shall contain a revision history that describes the changes made to the document after its initial approval and the reason why the changes were made.

6.2.5 The approval signatures shall be maintained as part of the document.

6.3
Document Management Procedures

6.3.1 Drawing List - The Project Drawing List is maintained as a database (using Filemaker Pro v 5.0 or later) having a record for each drawing. The required fields included in each record are:
6.3.1.1
Drawing Number - The Drawing List is drawing number YYYY-0001. Drawing numbers are assigned sequentially and are of the form YYYY-XXXX, where YYYY is most often the four digit A3RI project number (but can be a unique number if needed), and XXXX is the sequentially assigned number. 

6.3.1.2
Drawing Title - Drawing titles are of the form: <Program> <system/subsystem> <document type> on separate lines.  Examples are: 

IceCube

IceCube Project

Drawing List

Enhanced Hot Water Drill 

Hose Reel

Specification

IceCube

DOM Main Board Hardware

Requirements
6.3.1.3
Originator - The initials of the author of the document, or the name of the facility that generated the document (for authors outside of University of Wisconsin).

6.3.1.4
Originator Date - This is the date of the current preliminary (before release) version. It should be updated each time the drawing is changed. At the time of release, this date remains the date the document was last updated prior to release.
6.3.1.5
Release Date - This is the date of the original release of the document defined as the date of the last signature, normally QA, in the formal approval process. Other signatures normally required are the originator, engineering, project management, in addition to QA. QA signs last because one of the items being verified by QA is the presence of all the other signatures. The release date is not subsequently changed. Preliminary documents have no release date and the field is blank.

6.3.1.6
Revision Letter - The original issue (version as first released) is denoted by a dash: "-". (Rev - ) After release, changes are lettered sequentially with single letters omitting the letters I, O, Q, S, X, and Z (to avoid confusion with the numerical digits or other letters), and, if needed, multiple letters: AA, AB, AC, etc.
6.3.1.7
Revision Date - For revisions (all changes after original release), the revision date is the date the revision was approved and signed off. Note that preliminary documents do not have revision dates. The latest version of a preliminary document is defined by the originator date. The revision date is the date that the QA sign-off has occurred on an Engineering Change Notice (ECN).

6.3.1.8
Document Format - The medium of the document is entered in this field. Some of the possible choices are: Claris Draw 1.04, Microsoft Word v 6.0, LaTex, Paper, Filemaker Pro v 4.0, etc. Drawings having multiple formats should be completely specified. For example, a specification may have text in Word and figures in Claris Draw. Templates for common document types (specifications, parts lists, etc) are available on the web at http://mail.ssec.wisc.edu/engr/

6.3.1.9
Number Of Pages - The total number of pages in the document including the standard cover sheet. The cover sheet is page 1.

6.3.1.10  Prior Revisions, Prior Revision Dates, Ref ECN - These three fields show the revision history of the document. The original issue has no reference ECN.
6.3.2
Preliminary Drawings - Before release, the controls on preliminary drawings are minimal and intended to facilitate the review of early drafts and numerous changes in a short period of time. The requirements for preliminary drawings are that they have a title and number, an identified originator, and the date of the current preliminary version clearly shown both on the document and in the drawing list.

Authors not located at the Project Office may request a drawing number by contacting the Project CMO or Project Quality Assurance Office. 

Document authors are responsible for updating the date on the drawing list and on the drawing within a day of the change, and must provide the electronic file and pdf for the electronic repository within five working days.

6.3.2.1
Documents Authored at UW - The Author shall forward electronic files of the drawing updates to the Project CMO as stated above and update the drawing list accordingly.
6.3.2.2
Documents Authored Outside of UW
· Process and Top Level Documents (see definitions below) - The Author shall forward an electronic file of the drawing updates to the Project CMO (at the UW) as stated above.  The Project CMO shall update the project drawing list.

· Supporting Documents - The Author shall forward electronic files of the updates to their local CMO, notify the Project Office of the update and identify the location of the document.  The Author shall be responsible for updating the local document list.
6.3.3 Approval and Release - When the document has been reviewed and signed by the required personnel it is considered released and is subject for formal distribution and revision control.

6.3.3.1 Document Category – For the IceCube Project, documents are classified into 3 categories:

· Process (documents specifying quality processes)

· Top Level (upper level design documents)

· Supporting (lower level design and manufacturing documents)

Examples of these documents are:

	Process
	Top Level
	Supporting

	· Document Control

· Corrective/Preventive Action

· Design Process

· Training Process
	Major System/Subsystem Documents:

· Project Execution Plan

· Work Breakdown Structure (+dictionary)

· Requirements

· Specifications

· Quality Plan

· Safety Plan

· Manufacturing Plan
	Subsystem/Component Documents:

· Test Plans

· Test Procedures

· Schematics

· Drawings

· Hazard Analyses

· Assembly & Test Procedures


6.3.3.2 Approval – Documents shall be reviewed and approved by appropriate personnel prior to release.  The signing of a document by an Approver indicates that person agrees the document is suitable for its intended use and ready for release.

The minimum number of signatures required for release of a document is four; however, depending on the document, it may be appropriate that the same person signs two of the approvals (i.e., Originator and Engineer).  The minimum approver list is described in the following table:

	Process
	Top Level
	Supporting

	· Originator

· Project Engineer

· Project Manager

· Project QA
	· Originator

· Project Engineer

· Project Manager

· Project QA
	· Originator

· Project Engineer

· Level 3 Manager

· Project QA


Any of the required approvers may add additional approvers to list.  Approvers may designate delegates to sign on their behalf (i.e., the Project Manager may delegate that the Level 3 Manager sign for a particular specification).

6.3.4 Distribution - The controlled distribution list for released drawings is defined in the drawing list database and shown on the cover sheet of released drawings. The purpose of controlled distribution is to assure that all interested parties receive updates as they occur. 

6.3.4.1 Uncontrolled copies may be distributed, but they must be clearly marked "Uncontrolled Copy" on the cover sheet. 

6.3.4.2 Project staff will be notified by electronic means when revisions are released and where to find copies of the new release.  In particular Level 3 Managers shall be notified when Process and Class 1 documents are released.

6.3.4.3 The Level 3 Manager (or designee) is responsible for notifying the Project Office when a Class 2 document has been released.  This notification can be done periodically (i.e., weekly).

6.3.4.4 The signed originals of Process and Class 1 documents are maintained in the Project Office at the University of Wisconsin – Madison.

6.3.4.5 The signed originals of Class 2 documents are maintained in the document control system of the facility having oversight for that document (note: if a facility does not have an adequate document control system, the project document control system may be substituted).

6.4 Document Control Systems

The IceCube Project has numerous collaborators (partners) that are/will be involved in the design, development and manufacturing of the project.  The document control systems at partner facilities may vary significantly in scope and capability.  

The document control systems noted in the table below shall be used for approving, maintaining and revising IceCube documents.  The purposes of this requirement is to: 

· Reduce inconsistency between documents
· Reduce inconsistency between document control systems
· Ensure that all major project documents are maintained in one area
	Parameter
	Process
	Top Level
	Supporting

	Document Control System


	Project
	Project
	Partner

	# & Revision System


	Project
	Project
	Partner

	Originals Maintained At
	IceCube Project Office
	IceCube Project Office
	Partner


Partner document control systems may be used if they meet the requirements noted in sections 6.1, 6.2, 6.3.3, 6.3.4 and 6.5.  Facilities may use the project document control system if they do not have a document control system that meets these requirements. 

6.5 Document Changes

6.5.1 Preliminary Documents – Preliminary documents may be changed by the originator and distributed as needed. The originator must advise the CMO of the drawing list of the date of the update when it occurs. 

6.5.2 Released Documents – Released documents may be changed only via an Engineering Change Notice (ECN) or similar partner change system.  Similar to initial document release, Process and Top Level documents must be revised through the Project ECN process, whereas Supporting documents can be revised through a partner’s change control system.

6.5.3 Project ECN Process – The originator gets an ECN number from the master list, notes the changes to be made to the document and fills out an ECN form. 

6.5.3.1 If the change can be described simply in words, it may be done via the ECN form by itself. For more complex changes, a redlined copy of the changed drawing(s) can be attached to the ECN. It is also acceptable to use electronic revision tracking.

6.5.3.2 The ECN master list shows the ECN number, originator, date the ECN number was issued, and the document being changed. 

6.5.3.3 The ECN is then circulated for approval by the same functions approving the original document. 

6.5.3.4 Types Of Changes:

6.5.3.4.1 Class 1 – Changes that affect performance, safety, interface, cost, schedule, quality, reliability or any major system requirements are Class 1 changes and require the approval of the IceCube Project office.

6.5.3.4.2 Class 2 – Class 2 changes are all changes that are not Class 1 changes.  Class 2 changes are submitted to the Project Office for concurrence on the classification.

6.5.3.5 Once approved, the changes are incorporated in the document(s) and the revised document(s) initialed by the CMO (often the QA person representing the program).

6.5.3.6 One ECN can be used to change more than one document. The ECN should describe a change that could affect multiple documents. 

6.5.3.7 Changes may be initiated and reviewed by e-mail. The information required on the ECN form may be included in an e-mail message to the CMO with copies to all interested parties. Approval of the change may also be indicated via e-mail. The CMO will maintain a record of the e-mail on a particular ECN and file copies with the ECN.

6.5.3.8 After approval, the completed ECN is filed and the log is updated with the date the ECN is approved and closed.

6.5.3.9 A database of all ECNs will be maintained and will be made available for read only access on the network.

7.0
Records

7.1 Drawing List – Each project will maintain a drawing list as described above (see 6.3.1).  Unless otherwise specified, a paper copy of the drawing list will be maintained in the Project Office (or other suitable location), and will be the source of assigning new numbers and titles. 

7.2 Electronic Document Files – Electronic files of current and superceded documents will be stored on an ftp server.  A directory (folder) will be made for each document. 

7.3 Original Paper Documents – The original paper copies with signatures for Process and Top Level documents are maintained in the IceCube Project Office at the University of Wisconsin – Madison.  The signed originals of Supporting documents are maintained in the document control system of the facility having oversight for that document. 

7.4 Paper Copies – Paper copies of released and revised documents may be distributed to members of the collaboration, vendors or kept in the “Zero File” (Zero File copies are stamped “Controlled Copy – Copy No. 0”).

7.5 ECN’s – Signed copies of the ECN forms including the redlines/changes and a copy of the final revised document.
7.6 Master ECN List





