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See appendix B

This is the most complicated fabrication effort that has ever been undertaken at PPPL. It
has required new design tools, such as ProEngineer, a greater dependency upon state-of-
the-art metrology, and more sophisticated tooling. It is a three dimensional design that is
not easily converted to two dimensional drawings that can then be used for fabrication.
The tolerances for the windings are tight; the analysis of any tolerance deviations
sophisticated. The schedule is challenging and staffing limited. The project should be
commended on the planning for the work performed so far and the quality of the

completed work.
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This audit identified issues that, in the opinion of the audit team, present significant risks.
The most significant are presented in the three findings — change control for the
fabrication of the modular coils, drawing control, and management of the metrology data
and photographs.

Changes to the documents that contain the information necessary for the fabrication of
the modular coils are not properly controlled. This concern has the potential for important
changes being missed when a coil is fabricated. A side issue is that the actual
configuration of a coil will not be completely documented should this information be
needed in the future.

Drawings are either not available or not maintained current. Note that the audit team was
told by the MC Fabrication Project Engineer that the number of drawings needed in the
field is minimal. If so, perhaps a smaller number of required drawings could be identified
and maintained.

Neither the NCSX Data Management Plan nor the NCSX Documents and Records Plan
discuss records associated with metrology nor the photos taken during the fabrication
process increasing the risk that such data would not be available when needed in the
future.

Management Reaction

“The audit caused the project to critically evaluate our work practices which itself was
beneficial. The audit committee did a commendable job delving into those work
practices and identified several areas where improvements were needed. The project
appreciated the committee’s focus on risk rather than compliance which greatly enhanced
the usefulness of the audit. The project plans to request additional audits for field period
assembly and final assembly efforts in the future.”

I. Audit Overview

A. General

This audit reviewed the fabrication of the NCSX Modular Coils, using primarily the
C-1 coil as the baseline with the other partially completed coils as further input. It
was performed by reviewing records, interviewing people, and observing work in
progress.

B. Objectives of the Audit

The single performance objective is that the process for the fabrication of the
Modular Coils meets the requirements of the quality assurance program as indicated
in the PPPL, project, and modular coil-specific MIT/QA Plan. Of specific interest are
appropriate planning, procurement, fabrication, record keeping, training, process
assessment, and continuous improvement.
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C. Commendations, Findings, Observations, and Recommendations

This audit has three findings, six observations, and two recommendations. The
findings are summarized below with details in Appendix A.

Findings — There are three findings for this audit. A summary of each finding is given
below with a few words on its impact.

1.

Change control for the fabrication of the modular coils is less than adequate.
This includes accurately recording how each coil was fabricated, assuring that
all changes identified via ECNs are properly incorporated into each coil, and
assuring that technical concerns impacting quality, such as permeability, are
resolved while there is still time to correct these concerns on specific coils.

The risk associated with this finding is that the coils will not be fabricated the
same way and that no adequate and complete record of the differences will
exist should this information be needed in the future. Such information was
extremely helpful for TFTR when trying to identifying the cause of the TF
coil leaks. Another aspect of this risk is that changes may not be properly
communicated so that they can be implemented on all coils.

The Drawing Control program used by NCSX needs improvement. Besides
differences in the use of the ECN form as documented on the finding form,
ECN stamps are not placed on the drawings in a timely fashion, drawings with
revisions referenced on the ECN form do not exist in Intralink, and current
revisions of the drawings are not consistently available in the field.

The risk associated with this finding is that the personnel performing work in
the field may not be working to the most current information and therefore
may not implement the changes on all coils.

The Data Management and Documents and Records Plans do not include two
important project records — metrology data and photos.

The risk is that the Project may not be able to easily find it.be needed by the
project should it be needed in the future.

Observations

1.

Concerns were identified with communications, both among the various
fabrication teams, and between design personnel and the field personnel.
Examples are:

a. In some cases, notes were added to the work procedures by the Lead
Technician indicating things of which the teams should be aware.
Examples are:

e On MCF-002-01 for C2, step 6/27/10 contained the note “Make sure
that lacing is not trapped or crossed over side bar when installing
smaller blocks.”
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e On MCF-002-01 for C2, Step 6.33.3, there is a handwritten note
“Make sure the chill plate fingers are tight against the chill tube before
soldering. During soldering, turn unit to low setting. It’s a lot faster
and there’s less carbon to clean.”

The individual should be commended on this, but it is not clear how these
notes or caveats were shared with the other teams.

A decision was made to modify Al so that it could only be installed in one
direction due to the lineup of porosity in the winding form. This decision
was documented in an informal email; a more formal means of
documentation would have been preferable. However, later, this decision
was rescinded. The initial decision was communicated to the MC
Fabrication Project Engineer but not the rescinding of this decision.

The MCF-004 run copy for C1 (rev. 0) contains the following in
paragraph 6.7, Installation of cooling jumper around poloidal break
marked "to be done at assembly for C-1". How has this step been
identified in the work scope and associated schedule for assembly? Note
that the installation step is still in rev. 1, indicating that possibly C1 may
not be the only coil for which additional work is required to fix this before
field period assembly.

The MC Fabrication Project Engineer is not always made aware of
changes to drawings that are being used in the field for fabrication.

2. The copy of MCF-003 used in the field for the fabrication of C2 contained no
approval signatures, i.e., the copy appeared to be a draft copy and was not
issued as a run copy.

3. While each of the MCF-xxx procedures requires post-job briefs, per the cover
sheet, they are actually held at the discretion of the MC Fabrication Project
Engineer. A notebook containing the notes of these post-job briefs is
contained in his office.

4. While it appears that individuals working on the modular coil fabrications
have been appropriately trained, it can be difficult to find the supporting
records. Examples of such difficulties are:

a.

If the training is performed as part of a small group meeting, the record of
training is maintained on paper only in a file. The information is not
recorded in one of the training databases. If the training is performed as
part of a pre-job brief, the training is recorded in one of the training
databases, in addition to the paper being filed. It is unlikely that
individuals completing a Record of Training form would be aware of the
record storage implications of the check made to indicate the type of
training. For the NCSX Modular Coil Fabrication program, training on the
NCSX Facility Operations Plan was done via a "small group meeting",
while training on the Emergency Response procedure was done via a "Pre-
Job Brief.”
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b. The course title used for the training records is created using keywords of
the title of the document. This is a subjective determination. Since most
documents have a number and revision assigned to them, it is
recommended that, for at least new training, the course identifier be
created as a documentation number followed by an “R” followed by the
revision number.

5. The NCSX Manufacturing Facility Operations Plan, NCSX-PLAN-MFOP-01,
January 20, 2006, requires in paragraph 7.3.14 a Daily Summary Report. This
IS not being generated but none of the management personnel felt that it would
add value. If so, the requirement should be removed.

6. The NCSX Modular Coil Manufacturing, Inspection, Test and Quality
Assurance Plan, NCSX-PLAN-MIT/QA-142-00, Rev. 0, dated November 19,
2004, states in paragraph 2.4.2 that “A complete list of coil drawings for each
coil type shall be added to the back section of this MIT Plan once they have
been approved.” This has not been done, nor is it clear that this is worth the
effort involved in maintaining the list.

Recommendations

1. Assembly of the machine assume that all the A coils are interchangeable and
likewise for the B and C coils. However, this may not be a valid assumption,
based on considerations such as permeability or as-built condition. The
Project is currently identifying the assembly concerns and reviewing methods
to reduce the associated risks and should include these considerations in this
review.

2. The Project plans to make a copy of the fabrication notebooks for each
completed coil prior to delivering the original notebook to the Operations
Center. Prior to making the copy, the Project should perform a final review of
the notebook to assure that the information is complete.

I1. History
This was the first audit of the Modular Coil Fabrication process, though not the first
audit of NCSX processes. No overlap between these NCSX audits was detected.
Note, however, that a problem with assuring that ECN information was added to
drawings in a timely manner was also identified in audit 0308, Drafting.

Appendix A - Audit Finding Reports

Appendix B - References
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Audit 0609 — NCSX Modular Coil Fabrication

Finding Reports



AUDIT FINDING REPORT
AUDIT NO.: 0609 FINDING NO: 1
AUDIT NAME: NCSX Modular Coil Fabrication
AUDITED ORGANIZATION: NCSX
DATE OF AUDIT: August 15 — 22, 2006
REFERENCES:

NCSX Project Execution Plan, Rev. 3, June 2005
NCSX Configuration Management Plan, Rev. 3, May 2005
NCSX-PROC-002, REVISION 3, NCSX Configuration Control

NCSX-PROC-006, Rev. 4, Control of NCSX Supplier and In-house Fabrication
Information

NCSX-PROC-007, Rev. 2, NCSX Electronic Model and Drawing/INTRALINK
Processes

NCSX-PROC-009, Rev. 4, NCSX Request for Deviation Process
D-NCSX-MCF-001, Modular Coil Fabrication — Winding Form Preparation
Activities

D-NCSX-MCF-002, Modular Coil Fabrication — Winding Station Activities
D-NCSX-MCF-003, Modular Coil Fabrication-VPI/Autoclave Activities
D-NCSX-MCF-004, Modular Coil Fabrication-Post VPI Activities

PROGRAM REQUIREMENTS:

To improve readability, details on program requirements are contained at the end of
this finding. Where appropriate, summaries of requirements are provided in this
section.

The Project Execution Plan, section 13, Data Management System, describes the
basic requirements for control of drawings, documents, and data.

The Configuration Management Plan, in section 3.1.1, states that after a successful
FDR, key fabrication documents will come under configuration control, which
includes fabrication drawings. It also talks about the requirement for stamps
indicating that one or more approved Request for Deviations, Nonconformance
Reports, or Engineering Change Notices are pending to be incorporated into the
drawing.
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The procedure for NCSX Configuration Control, NCSX-PROC-002, Revision 3,
describes the Engineering Change Proposal (ECP) process for changes to the
configuration of the NCSX MIE project. Under the Introduction, the procedure states
that the normal time frame between ECP approval and review of the impacted
documents shall not exceed 30 days. The procedure goes on to state when an ECP,
ECN, or RFD are needed. This information for ECNSs is reproduced below:

Concerning ECNs: “Once a drawing is released for fabrication (Rev 0), an ECN is
ALWAYS needed to authorize a change (i.e., revision) to that drawing. If a drawing
is changed by an ECN, an ECP will be needed to revise the Specification at a
convenient time. See ENG-010 and PROC-006 and PROC-007".

The procedure for Control of NCSX Supplier and In-house Fabrication
Information, NCSX-PROC-006, Rev. 4, requires that the NCSX cognizant engineer
assure that the necessary technical (e.g., signed technical specifications and signed
drawings) documentation is available for the NCSX personnel assigned the
responsibility for in-house fabrication of a component.

The procedure for NCSX Electronic Model and Drawing/INTRALINK
Processes, NCSX-PROC-007, Rev. 2, describes the process for adding RFD or NCR
changes to signed “Released for Fab” pdf drawings.

The work specific procedures, D-NCSX-MCF-nnn, all contain a requirement that
deviations from the procedures can be made with the concurrence of the MC Field
Supervisor as long as they do not affect the design of the coil. Such deviations shall
be documented in the procedure and initialed by the MC Field Supervisor.

FINDING: CHANGE CONTROL FOR THE FABRICATION OF THE
MODULAR COILS IS LESS THAN ADEQUATE.

Changes to the documents that contain the information necessary for the fabrication of
the modular coils are not properly controlled. The risk associated with this finding is that
the coils will not be fabricated the same way and that no adequate and complete record of
the differences will exist should this information be needed in the future. Another aspect
of this risk is that changes may not be properly communicated so that they can be
implemented on all coils. This finding is supported by the following examples:

1. Inareview of the books containing the actual run copies of the procedures
used to fabricate C1 and C2, field changes were made without the initials of
the Field Supervisor, as required by the MCF procedures. Examples are
given below:

a. Revision 2 of D-NCSX-MCF-001 was used for casting preparation for C1
and C2. For C1, there is a handwritten note in the procedure to “add 2”
Kapton tape — 2 mil overlapping edges.” This note was not initialed or
dated. There was no similar note for C2, raising the question of what was
done on C2.

b. A similar example for the same procedure is that for C1, a note was
entered with Field Supervisor approval that “position blocks were not used
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but two blocks were installed.” There was no similar note for C2, giving
the impression that positioning blocks were used on C2.

c. Revision 1 of D-NCSX-MCF-002 was used for winding station activities
for both C1 and C2. Both run copies contained a handwritten note that the
hydrostatic testing specified in the procedure was changed to pressure
testing with helium, but the note was not initialed by the Field Supervisor.

Revision 2 of D-NCSX-MCF-002 was revised to specify pressure testing

with helium with an initial pressure of 200 psi and the acceptance criteria
of no detectable drop in pressure for at least ten minutes from the time the
system was isolated.

d. Revision 1 of D-NCSX-MCF-003, Autoclave Activities, was used for C1,
while revision 2 was used for C2. Both contain a step for the pump down
to less than 1 Torr and leak check of the epoxy delivery system with the
acceptance criteria pressure maintained for one hour with no greater than
15T rise. There was a comment in the run copy for C1 that the test was run
for 4 minutes with approximately a 300T rise. There was no further
information indicating if this represented an acceptable result even though
it conflicted with the specified success criteria. A similar situation existed
for C2 with a test run for 4 minutes with an approximate 242T rise and no
additional comments. Note that revision 3 of this procedure contains the
same acceptance criteria, giving the impression that the original criteria
are still valid.

2. The audit team reviewed the book for C5 to determine if the issues identified
above were recurring. While fewer problems were identified giving the
impression that the procedures have been improved based on experience, the
following issues were identified:

a. For MCF-001, Rev. 3, Casting Preparation, step 7.4, a different lift
procedure was used than the one specified in the procedure without the
Field Supervisors initials indicating approval (#996 used instead of #983).

b. Steps were done out of sequence without an approval indicated.

c. Step 7.12 Establish winding surface baseline values requires "A summary
of all data shall be inserted into Section 9 of the Coil Field Package." The
work was done and signed off on 6/12/06 but the summary was not there.

d. Figure 22, Install Terminal Lugs, had a note "Kapton sheet added" that
was not initialed by the Field Supervisor.

e. Step 8.3 requires multiple signatures prior to releasing the coil to the next
station. This was moved without all the required signatures.

3. ECN 5140 R1 was approved on August 10, 2006 listing many changes to the
modular coil lead area design. The ECN listed ten changes to be made, some
for all coils. They are:
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e On the top chill plate (the one with the long fingers that extend parallel to
the coil) — cut off the fingers and eliminate the chill plate. This change will
be implemented for the C3 and follow-on coils.

e |solated copper cladding pieces (located on the base of the tee underneath
the winding pack in the lead area, the vertical cladding pieces in the same
area, and the cladding in the poloidal break area) — change the material to
G-11cr. This change will be implemented starting with the C5 and follow-
on coils. Note: The G-11 pieces should be made to look like the cladding
(with slots) so that forming to the shape and wicking of epoxy will be that
same as for other areas.

e For the power bus tie-in area, cap the attachment bolt with an epoxy seal
to mitigate a potentially short tracking path. This will be implemented on
all coils.

e Presently the four bolts that connect the power bus are floating which is an
undesirable condition - connect them to one side by eliminating the
insulating washers on the other side. This will be implemented on all coils.

e The bolts that attach the G-11 base plate underneath the jumper stack —
put a cover (Kapton or thin G-11 sheet) to increase the tracking distance.
This will be implemented on all coils.

e For the three studs that bolt the stack of jumper plates together that are
isolated — electrically tie them to one of the jumpers. Also add an
insulating “plug” at the base of the hole in the G-11 base plate to reduce
the risk of the studs penetrating the G-11 backing sheet to the winding
form. This will be implemented on all coils.

e Entire lead assembly — manufacture a cover/box over the entire lead
assembly or spray the exposed surfaces with a cryogenically compatible
electrical varnish (e.g., Glyptol if cryogenically compatible) in order to
prevent shorting due to metal chips, bolts, washers, etc. from falling in
these areas during operation. This will be implemented on all coils.

e (words appear to be missing) implemented on the C3 and follow-on coils.
This will be implemented on all coils.

e Improve the insulation between the cladding and the tee, especially at the
tip of the tee where there is a risk of penetrating the kapton during staking
— additionally use a metal backing tool (e.g., a putty knife) between the
copper and kapton during the staking operation. This will serve to spread
the impact load an protect the kapton. This will be implemented on all
coils.

e Tie the poloidal break shims and bolts electrically to the winding form.
This will be implemented on all coils.

The audit team reviewed the field notebooks for selected coils to determine if the
changes identified above were actually implemented and identified the following
sample discrepancies:

a. For C3, the run copy for MCF-001 documents, via a hand written note
from the MC Field Supervisor, that the long copper fingers were removed
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(first bullet of the ECN). There is no documentation of additional Kapton
added to the external lead assembly area (third bullet).

b. For C4, the run copy for MCF-001 does not document removing long
copper fingers or adding additional Kapton to external lead area.
However, a brief note of modifying the lead area copper chill plates was
found in the station 4 log book (2nd shift 7/19/06 entry).

c. The C5 book documents the additional Kapton in the external lead area
but does not have a signature or date associated with the note. At the time
of the audit, C5 had not reached the copper chill plate installation phase
yet, so removal of copper fingers had not happened yet.

d. The Al book has no record of using G-11 cladding in place of copper
cladding though the audit team was told that this was done (second bullet
of ECN 5140). At the time of the audit, the Al coil had not reached lead
area assembly or copper chill plate installation yet.

e. D-NCSX-RP-STEL-058 used for the C1 lead area repair does not mention
adding additional Kapton to the external lead area or about adding
insulating plugs at the bottom of the lead jumper screws (sixth bullet of
ECN 5140). One of the Senior Lead Technicians recalls this being done
to the C1 and C2 coils but had not, at least at the time of this audit
interview, received any instruction to do this to the C3 and beyond coils.

f. The ninth bullet of ECN 5140 R1 states improving the insulation between
the cladding and the tee, ... Conversations with the Senior Lead
Technician and two of the Lead Technicians who worked on the Al coil
did not reveal that any additional insulation between the copper cladding
and winding form was installed nor were there notes indicating any
changes in the run copy of the applicable procedures. They were
confident that insulation in this area has not changed since the C1 coil and
was installed the same way for all the coils to date.

In addition, a decision was informally made by the MC Fabrication Project
Engineer to not incorporate all the changes identified by ECN 5140R1 into the
coils. Since the ECN is approved by the NCSX Change Control Board, such
decisions should also have been reviewed by the same board prior to
implementation and formally documented.

. Another source of changes to the actual configuration of modular coils are QC
Nonconformance Reports (NCRs). Some of the Modular Coil NCRs concern
permeability issues and require dispositioning. The disposition is being held
up until material testing can be performed. Two of the NCRs, #3649 and
3659, are for items that have since been covered up and could not be replaced
should permeability of these items not be acceptable. Other NCRs have a
disposition of “Use-as-is”, which requires additional field work that is not
consistently incorporated into the field documentation.
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5.

In order to improve understandability of the work to be performed and due to
the unavailability of drawings, cartoons of various aspects of the modular coil
fabrication process were generated directly from the model and incorporated
into the work procedures (MCF-xxx). These cartoons provide the primary
information to the MC Fabrication Teams on how to do work and is a
commendable practice. However, there is no change control mechanism for
these cartoons.

RECOMMENDED CORRECTIVE ACTION:
Note: Recommendations are suggestions only. Specific action taken to resolve the
finding is at the discretion of the audited organization.

1.

During the audit, it was recommended to the project that a punch list of
remaining/late-breaking items to be performed for each coil prior to field
period assembly be maintained. The project is implementing this
recommendation. This requires reviewing run copies of field procedures,
NCRs, ECNs, and notes as well as using the recall of individuals involved in
the fabrication or procurement work. It might be beneficial to get the work
teams together to brainstorm any differences between the coils, which might,
in turn, identify remaining work elements to be performed.

Consider, at the end of each shift, performing a quick review of proper
completion of work procedures for the work performed during the shift.
Assure that all changes have been entered and initialed by the MC Field
Supervisor. Any open issues remaining from the shift’s work should be
clearly identified so that they are not forgotten.

Review the significance of steps being performed out-of-sequence. If
appropriate to do, make certain that the MC Field Supervisor documents this
decision and indicates approval to do this within the work procedures. Where
appropriate, indicate in the work procedures themselves what steps can be
performed in parallel or out of sequence.

Review the suggestions made by Lead Technicians within the work
procedures to determine if they are appropriate to be shared with all those
involved in the coil fabrication and to be included in revisions to the
procedures. (observation 3)

Assure that ECNs are properly incorporated into all work procedures. Assure
that the appropriate information is added to the work procedures, globally or
for specific coils, to assure that the changes are implemented. If particular
requirements of an ECN should not be incorporated based on the opinion of
the MC fabrication team, assure that the dropping of these requirements is
properly reviewed, documented, and the ECN revised. Note that the project
has already done this for ECN 5140.

Assure that NCRs are dispositioned within ten working days as required by
QA-005, even if the disposition documents that further analysis is required
before a final disposition is determined and will be completed by a specified
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date. Assure that NCRs have their final disposition in time to make any
corrections on coils in fabrication.

Establish a configuration control mechanism for the use of cartoons in work
procedures. Minimally, a date and time stamp of when the cartoon was
generated might be acceptable.
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NCSX Configuration Control Flow/Requirements

Project Execution Plan, Rev. 3, June 2005
13 DATA MANAGEMENT SYSTEM

A system for controlling documents and drawings, adapted from existing PPPL document
and drawing control systems using hard copy and electronic media, will be developed to
ensure the organized and consistent treatment and format of NCSX documents including
procedures, plans, memos, drawings, calculations, requirement documents, design
documents, and procurement documents. This system will utilize web-based file servers
for rapid review, authorization, updating, and retrieval of documents and drawings. The
majority of project documents (other than drawings) can presently be retrieved from the
NCSX web page located at http://www.ncsx.pppl.gov. Drawings in electronic format can
be accessed via the Pro/INTRALINK database. Legacy drawings only in hard copy can
be obtained from the PPPL Drafting Center. The NCSX project has developed a separate
Document and Records Plan (NCSX-PLAN-DOC) that identifies documents to be
controlled on the project, including the document’s purpose, approval level, format,
naming convention, and records retention requirements. The Data Management Plan
(NCSX-PLAN-DMP) describes the processes to be used for document and drawing
control. Processes for effecting changes to controlled documents are described in the
Configuration Management Plan (NCSX-PLAN-CMP). All participants are encouraged
to use the project standards for documents of either the MAC or PC versions of Microsoft
Word, Microsoft Excel, or Microsoft PowerPoint.

NCSX Configuration Management Plan, Rev. 3, May 2005
3.1.1 Placement of Documents Under Configuration Change Control

Final Design Reviews (FDRs) — At the completion of the final design process,
specifications, interfaces, models/drawings, and supporting technical information
will have matured to a level of detail sufficient to permit fabrication and
assembly. A series of final design reviews or FDRs will be conducted to mark the
transition point from design to fabrication. These key fabrication documents that
will now come under configuration control include product specifications,
fabrication drawings, and any other technical data that is needed to constrain the
fabricator or assembler. Assembly procedures, testing procedures will also be
developed, but will come under revision control vs. configuration control.

3.3.1.3.1 Drawings and Models

During the MIE Project, 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
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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.

As part of the PPPL Work Planning Process, a decision will be made up front as to
whether or not as-built drawings will be required and the PPPL Work Planning (WP) will
be annotated accordingly and approved by the RLM. If the decision is made that as-built
drawings are not required, the RLM will direct that notations (including red-lining) will
be made on physical drawings. If there are approved Requests for Deviation (RFD)
and/or NCR and ECNSs impacting that respective model and drawing that have not been
reflected on those models or drawings, a notation will be made on the pdf version of the
drawing to indicate that there are approved RFDs/NCRS/ECNs not incorporated into the
electronic models and drawings. Storage of all release points of the design process will
allow models to be checked to assure compliance to earlier space allocations.

NCSX-PROC-002, REVISION 3, NCSX Configuration Control

From Introduction: “Once under configuration control, the “configuration” of the NCSX
MIE Project may only be changed via the Engineering Change Proposal (ECP) process
described in this procedure.”

Also from Introduction: “Once an ECP is approved, the normal time frame between
ECP approval and revision of the impacted documentation shall not exceed 30 days.
However, this does not relieve the Project from proper notification of impacted
WABS elements and impacted Suppliers — contract amendments/addenda shall be
issued in a timely manner with an indication on when the impacted documentation
will be updated.” (emphasis in procedure)

Note that there is no ECP for the changes documented in ECN #5140R1.

This procedure described two different ECPs — a “standard” ECP that requires a full
review and approval cycle via the NCSX Change Control Board (CCB) and an
“expedited” ECB with an abbreviated review. One of the criteria for the use of expedited
ECBs includes “If field activities may be delayed by the normal ECP process involving
full reviews and the CCB”

The procedure goes on to provide addition information on when ECPs, ECNs, RFDs, and
NCRs are needed.

| Type of Document | When Needed | When NOT Needed
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Type of Document

When Needed

When NOT Needed

ECP

When there is a design change
that impacts a Specification
(Technical Baseline
Requirements) or the Cost or
Schedule baselines. Drawing
changes (technical baseline) will
also impact a Specification since
the Specification also contains a
table that lists the latest drawing
revisions.

Minor editorial changes will not
normally require the processing
of an ECP. The Systems
Engineering Manager will
determine whether an ECP is
required on a case-by-case basis.

ECN Once a drawing is released for An ECN is NOT needed to
fabrication (Rev 0), an ECN is utilize the “stamp” process
ALWAYS needed to authorize a | outlined in PROC-007 in which
change (i.e., revision) to that an implementing RFD or NCR is
drawing. If a drawing is changed | determined by the RLM to be
by an ECN, an ECP will be relatively minor or that the
needed to revise the Specification | necessary resources and funding
at a convenient time. See ENG- is not available; in this instance, a
010 and PROC-006 and PROC- “stamp” will be added to the
007. existing drawing and the drawing
revision will only be advanced by
adding a letter (e.g., a, b, etc.) to
the existing revision. However
when the released for fabrication
drawing is next formally revised
(e.g., number revision), an ECN
will ALWAYS be required.
RFD When either the supplier or PPPL | A RFD should NEVER be used

identify a deviation from the
established design before the
component is fabricated (as
indicated in either a Specification
or Drawing), a RFD may be
submitted to request a deviation
either only for this specific
component or for all remaining
components. In dispositioning a
RFD, the determination needs to
be made as to whether or not the
impacted drawing(s) or
Specification need to be revised;
if they do, then an ECN and ECP
will be required. If the
determination is made to not
revise either the drawing or
Specification, the Systems
Engineering Manager will
determine if a “stamp” can be
placed on the impacted drawing
and a note added to the
Specification. (See PROC-009)

to document an after the fact
deviation from the requirements —
the NCR will be the vehicle to
document the change.
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Type of Document

When Needed

When NOT Needed

NCR

NCRs are used to identify items,
services, or activities that fail to
conform to specified
requirements. The purpose of the
NCR is provide a controlled
method to prevent the inadvertent
installation or continued use of
the non-conforming items,
services, or activities. As part of
the NCR process outline in QA-
005, the Project must identify,
evaluate, and disposition the
specific non-conformance(s),
including if deemed necessary,
provisions to segregate the item
or to stop the specific
nonconforming activity or
condition causing the
nonconformance.

A NCR should NEVER be used
to document a deviation
BEFORE it occurs —a RFD shall
be used in that case. However, a
NCR for a specific issue or
nonconformance can lead to a
follow-on RFD if it is decided
that the specific non-conformance
will be accepted for follow on
components.

NCSX-PROC-006, Rev. 4, Control of NCSX Supplier and In-house Fabrication

Information

Il. In-House Fabrications

“For those components assigned for in-house fabrication, it is equally essential that the
technical information provided to PPPL fabricators is up-to-date and accurate. The
NCSX cognizant engineer is responsible for assuring that the necessary technical (e.g.,
signed technical specifications and signed drawings) documentation is available for the
NCSX personnel assigned the responsibility for in-house fabrication of a component. In
addition, the NCSX Project utilizes a utility called FroTools to permit access to the
NCSX model and drawing files via a INTRALINK users account. The cognizant
engineer will normally utilize this method to view the latest electronic models and
drawings and Part C of this procedure outlines the process. As an alternative, a special
“In-House Fabrication” folder has been added to the Supplier FTP site in lieu of

FroTools.”

NCSX-PROC-007, Rev. 2, NCSX Electronic Model and Drawing/INTRALINK

Processes

“It has been noted, especially for the MCWF and VVSA procurements, that we are
processing and approving RFDs and NCRs that have an impact on existing revisions to
the drawings, but are relatively minor in nature. Formally revising a drawing each time
(via ECN to incorporate the RFD or NCR) is both time consuming and has created a real
budget issue. Accordingly, it has been decided to permit an interim change to the drawing
using the “Stamp Tool” in Adobe Acrobat to enable either the Design Integration
Manager or the Systems Engineering Support Manager — these are the only two -- to
make a change to the PDF drawing using the “Stamp Tool” without changing the full
revision of the drawing or requiring a full review and approval cycle within INTRALINK
to change the ProE models and drawings — this proposed change will ONLY impact the
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signed “Released for Fab” pdf drawings. NOTE: the “Stamp” will only reference the
RFD or NCR. However, in keeping with the philosophy of PPPL ENG-010, once
three “stamps” are accumulated against a drawing, the next “stamp” will require a
formal ECN and drawing revision in a timely manner.”

NCSX-PROC-009, Rev. 4, NCSX Request for Deviation Process
Introduction

“Prior to performing a specified step in a manufacturing or fabrication process, either the
Project or a supplier may identify an alternative design/method/material to the
requirements or a process change that could result in cost, or schedule savings. The
documentation to formally define this proposed departure from the established
performance, design requirements, or processing plan is called a Request for

Deviation (RFD). The RFD is a specific written request to depart from a particular
requirement(s) of the item’s current approved documentation (including vendor MIT/QA
Plan). RFDs shall be processed and adjudicated under the Engineering Change Process
(ECP) process defined in the NCSX Configuration Management Plan (NCSX-PLAN-
CMP) and the accompanying NCSX Configuration Control Procedure (NCSX-PROC-
002) unless a determination is made by the NCSX Engineering Manager that an ECP is
not required (generally for editorial-type RFDs or process RFDs). Until the ECP
associated with the RFD is approved or approval by the NCSX Engineering Manager is
received to process without an ECP, the item or process may not deviate from the
technical requirements. The RFD may be either a letter or tabular format and shall
contain the specific required information as defined in this procedure.”

This procedure also contains the requirement to update the drawing once 3 RFDs are
generated against it.

Note that this procedure talks about changes to the requirements or process change that
could result in cost or schedule savings. What if a change is made to one coil only to
expedite its fabrication that will not be done to other coils. Assuming this decision is
made prior to performing the applicable work step, then an RFD must be generated to
document the decision. A stamp is put on the drawing indicating that this RFD exists. At
some point, the drawing is updated to include this RFD. This reflects Brad’s concern that
design drawings shouldn’t be updated to reflect these types of changes. Instead the design
drawing plus the list of RFDs (and ECNs in some cases?) would be adequate to describe
how something was actually built.
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CORRECTIVE ACTION (to be completed by audited organization):

Proposed by: Wayne Reiersen On date: October 20, 2006

1.

The project will develop punchlists clearly indicating what work remains to finish
each coil. These punchlists will be affixed to the coils. Punchlists will be applied
to all existing coils that have completed post-VPI operations. Punchlists will also
be applied to coils as a final step in the post-VPI procedure. The post-VPI
procedure (D-NCSX-MCF-004) was updated on October 13" and is now posted.
The VPI procedure (D-NCSX-MCF-003) will be updated to reflect revised leak
check requirements [changing the acceptance criteria from 15 to 50 Torr pressure
drop in 1 hour. If that level is exceeded, the VVPI director shall make the decision
whether to proceed or to make additional corrections and retest.] (ACTION: J.
Chrzanowski to update the VPI procedure (MCF-003) by December 22,
2006) Status from QA 10/31/06: D-NCSX-MCF-004-02 completed and
posted on the web.

The lead technician is responsible for assuring that the work procedures are
properly signed off for the work completed on that shift. Any changes shall be
entered and initialed by the field supervisor. At the start of a shift, the lead
technician will review the signoffs in the procedure and question any signoffs that
are not complete. (ACTION: J. Chrzanowski will review these
responsibilities with lead technicians by November 30, 2006).

The lead technician has the authority to perform steps in the procedure out of
sequence. If the lead technician has any question about performing steps out of
sequence, he should consult the field supervisor. (ACTION: J. Chrzanowski
will review these responsibilities with lead technicians and field supervisors
by November 30, 2006)

Suggestions made by the lead technicians are reviewed for relevance. Procedure
changes are processed where appropriate at the discretion of the field supervisor.
Technicians are also encouraged to submit cost saving suggestions which are
recorded and tracked. (No further action required.)

The Modular Coil Facility Manager is responsible for ensuring that work
procedures that are impacted by approved ECNs are updated appropriately. A
section will be added to the updated procedures noting which ECNs have been
incorporated in the procedure revision. NCSX-PROC-007-03 is being updated to
clarify that the Systems Engineering Support Manager notifies the Design
Integration Manager and the ATI that the ECN has been approved and includes a
copy of the ECN with the e-mail notification. (ACTION: R. Simmons update
and post Rev 3 by November 30, 2006.)

NCRs will be dispositioned within 10 days per QA-005.
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RECORD OF CHANGE
Revision Date Description of Change
00 Initial release
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manufacturing sequence

-Added new figures throughout procedure

-Added finalization of diagnostic flux loops
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-Modified table and clarified description of assemblies for
cooling tube tests

-Added more detail of turning fixture installation

-Added more detail for final clamp installations
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02 10/13/06 -Added safety notes throughout procedure identifying PPE’s
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6.13
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1 Scope

1.1 Introduction

The NCSX Coil Manufacturing Facility is divided into 5 workstations. Each workstation has a
specific set of tasks that will be performed as part of the overall fabrication process. This
procedure addresses the manufacturing, inspection, test and QC inspection points for a specific
workstation required to manufacture the modular coils.

- Station No. 1... Winding Form Preparation or Post VPI Activities
- Station No. 2... Winding/Bag Mold Station
- Station No. 3... Winding/Bag Mold Station- Future upgrade
- Station No. 4... Winding Form Preparation or Post VPI Activities- Future upgrade
- Station No. 5... VPI and Autoclave Activities
1.2  Scope

This procedure identifies the post VPI activities for each Modular Coil (MC) or Twisted Racetrack
Coil (TRC). Itincludes:

- Installing the MC into the turning fixture

- Cleanup of the coil following VPI

- Preparation of coil for final coil clamps

- Installation of the coil clamps

- Room temperature electrical testing of coil

- Termination of cooling tubes

- Installation of thermocouples & strain gauges

- Disassembly of coil/winding form from support ring

1.3 Identification of winding form being prepared:

Station Number: (Location where work will be performed)

Winding Form Type: [Type A, B, C or Twisted Racetrack Coil (TRC)]

MC Winding Form ID No:

2 Applicable Documents

2.1 NCSX-MIT/QA-142-01:
All applicable documents associated with this procedure, are identified in the MIT/QA Plan,
document number NCSX-MIT/QA-142-01.

2.2 NCSX-PLAN-MFOP-00:
All Modular Coil work processes are governed by the “Manufacturing Facility Operations Plan”,
document humber NCSX-PLAN-MFOP-00.

2.3 D-NCSX-MCF-005 Dimensional Control & Metrology for the NCSX MC
2.4 D-NCSX-PLAN-MCWDC Modular Coil Dimensional Control Plan

25 D-L-NCSX-984 Lifting Modular Coil Assemblies
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D-L-NCSX-996  Lifting Finished Modular Coil Assemblies

Safety Requirements:
All work will be performed in a safe manner in accordance with PPPL safety policies ES&H 5008
and “Integrated Safety Management” (ISM) policy.

Job Hazard Analysis:

JHA’s will be generated for each workstation, identifying existing or potential workplace hazards
and to evaluate the risk of worker injury or illness associated with job tasks. (Reference document
ESH-004 “Job Hazard Analysis”) The IH representative will review the JHA’s for accuracy as
well as completeness. It will be reviewed with all activity participants at the Pre-Job briefings.

Prerequisites & Conditions:

Pre-Job Briefing:
A pre-job briefing will be held prior to the first time that revision of the procedure is used or if
being performed by a new crew. The briefing will describe the processes and safety issues [JHA]
associated with procedure. Attendance shall be documented via training sign-in sheet.

Pre job Briefing complete:

MC Field Supervisor Date

Daily Operations Startup and Shutdown:

Each working day, it is required to complete and initial the daily operations startup log to ensure
that the station is ready to commence work activities for the day. The signoff log is located in the
Daily Station Log. See section 6.1 and 6.2 for details.

Reference Torque Values:
Unless a torque value is specified or the fastening material is something other than low carbon steel,
the following values shall be used whenever the procedure requires a torquing operation:

3/8-16UNC ...... 18 ft-Ibs 3/8-24UNF ...... 19 ft-Ibs %-13 UNC ...... 38 ft-lbs
Y% -20 UNF ...... 40 ft-Ibs 5/8-11 UNC.... 83 ft-lbs 5/8-18 UNF... 95 ft-lbs
¥%-10 UNC........ 105 ft-lbs ¥%-16 UNF ....... 102 ft-lbs 1-8 UNC ... 236 ft-Ibs
1-14 UNF ........ 212 ft-Ibs 11/4UNC ...... 432 ft-Ibs 1%-6 UNC ...... 732 ft-Ibs

Materials and Parts for this station
The following materials and/or equipment will be used with this procedure. MSDS’s for chemicals
will be located in a notebook in the winding facility.

General Description Material Reference Document/Product
No.
Solvent Acetone MSDS# 00561
Short Coil Clamp Assembly 316L stainless steel SE1405-257P
Name tag Aluminum
MC Turning Fixture Equipment Drawing no. SE144-008
Rolled Ring Assembly Fixture Drawing no. SE144-007
Casting to Ring Assy. Fixture Fixture Drawing no. SE144-050
Multi-Meter Equipment
Megger Electrical Tester Equipment
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Swagelock fittings copper

Teflon tubing for electrical breaks | Teflon

Expandable foam

Strain gage adhesive M-Bond AE-10

Modular coil stands Steel SE144-031

6 Fabrication Process
This fabrication procedure is to be used as guide to complete Post VVPI activities. Deviation from this
procedure for processes that DO NOT effect the design of the coil can be made with the concurrence
of the MC Field Supervisor. These deviations shall be documented in the procedure and initialed by
the MC Field Supervisor prior to implementing the deviations. Deviations that may effect the design
of the coil requires a Request for Deviation “RFD” approval. The RFD must be approved prior to
proceeding. Procedure changes need to be incorporated into the document via “Minor Procedure
Changes” or “Revisions”.

6.1  Daily Startup Activities:
6.1.1 Check all daily supplies needed:
6.1.2 Verify operation of all equipment needed that day.
6.1.3 Check station for cleanliness
6.1.4 Check that safety guards are intact
6.1.5 Check that safety equipment needed for day’s activities are available
6.1.6  Check that the day’s travelers and procedures are in their document holder.
6.1.7 Once completed, date and initial daily log at the back of the Station Log Book.

6.2  Daily Shutdown Activities:
6.2.1 Turn off power to equipment not in use.
6.2.2 Clean entire workstation area.
6.2.3 Verify that all Traveler and data sheet information is complete.
6.2.4 The Lead Technician shall verify that the Station’s Log Book has been completed and signed
for the day.
6.2.5 Once completed, date and initial daily log at the back of the Station Log Book.

6.3  Install MC or TRC in Turning Fixture:
Using the steps outlined in procedure D-NCSX-MCF-003 [VPI], prepare the VVPI’d coil for transfer
from the autoclave.
Note: Station 1b or station 4 may not be available to receive a coil from station 5. If not, transfer
the coil to station 1a and lower/store coil until station 1b or 4 is available.

6.3.1 Station 1b or 4 Preparations:
Activities associated with receiving modular coil at winding stations.

6.3.1.1 Prior to installing the MCWEF, compress the springs under the gear box (drive system)
until they are bottomed

6.3.1.2 Measure the inside width of the winding form ring (where the roller guide wheels
engage) and record the smallest value. [Narrowest dimension]

6.3.1.3 Adjust the lower wheels on the winding station so that they are centered in the frame and
are set at a width that is one-half inch greater than the value recorded in the previous step.

6.3.1.4 Lower the MCWF and ring assembly into the turning fixture using the corner brackets for
alignment. Bolt up one end loosely (use spud wrenches to align holes).
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. SAFETY NOTE 1: Use scaffolding or appropriate ladders while working on upper section
of turning fixture. Scaffolding must be inspected prior to use per Section 9 Chapter 5 in
PPPL ES&H Manual.

6.3.1.5 |Install the upper guide rollers and align all of the guide rollers to the support ring.
NOTE: The rollers are hinged and swing into position. Lifting is not required.

. SAFETY NOTE 2: Safety glasses MUST be worn when operating the pneumatic impact
wrenches

6.3.1.6 Decompress springs under the gear box (drive unit) until gear is fully engaged with ring
gear rack. The upper set of springs MUST be completely disengaged. This must be
verified prior to proceeding.

Verified by: Date:
Lead Technician

6.3.1.7 Verify that the upper support/lift beam is in proper position. Then secure the appropriate
hardware using a pneumatic impact wrench. Hardware shall be torqued to the proper
value. [See section 4.3]

Verified by: Date:
Lead Technician

Remove Upper
Support Plates

Figure 1- Upper Support Plates

6.3.1.8 Using a pneumatic impact wrench remove the upper support plates between the support-
ring and lift beam. This operation must be verified prior to operating turning fixture.
[See Error! Reference source not found.]

Verified by: Date:
Lead Technician
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6.3.1.9 Adjust the upper alignment rollers (both on the vertical and horizontal beams) so that the
ring is aligned vertically and is centered within the turning fixture frame. A pry bar can
be used to position the upper half of the ring so that these adjustments can be made. The
rollers should be set so that there is one-quarter inch clearance to the ring flanges.

6.3.1.10 To ensure proper alignment and operation of the turning fixture, rotate the MCWF a full
two revolution in either direction, using the foot-pedal control. Re-adjust the alignment
rollers as required. Alignment of MCWEF to the turning fixture is complete.

Verified by: Date:
Lead Technician

Turning Fixture
Support Frame

Turning Fixture-Upper
Support/Lifting Beam

Turning Fixture

. . Support Rin
Turning Fixture PP g

Support Roller Guide <

Turning Fixture
Support Plates

Turning Fixture
Drive System

Figure 2- Turning Fixture

6.4 Clamp Removal

6.4.1  Remove the winding clamp side bars, tees and sheet metal mold plates. All hardware and
components including the shim washers shall be saved, cleaned and reused for the next coil
impregnation.

6.5 Stud Removal

6.5.1  Identify and mark the studs that should be removed from winding form per appropriate
drawings provided by NCSX management and the field supervisors. Carefully remove the
winding clamp studs using the stud removal tool. This will break the stud from the winding
form leaving the stud base.

o SAFETY NOTE: Technicians shall wear safety glasses and leather gloves while using the
stud removal tool
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6.5.4
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SAFETY NOTES for Grinding Operations: |

= Ensure that the coil is protected. Areas that are not protected by the epoxy/glass shell
must be covered prior to start of grinding

= Safety glasses, face shields and leather gloves MUST be worn during grinding |

= Notify the ESU and obtain a flame permit prior to starting grinding operations.

Grind away the tack welds holding the stud adapters [Type C only] to the winding form.
Measure the magnetic permeability of the tack weld locations after grinding.

Grind the stud bases of both the stainless steel and Inconel studs that were removed. If the
clamp studs were Inconel, it is only necessary to remove [grind] any sharp edges that may
remain and it is not necessary to measure the permeability. If the clamp studs were 316SS
measure the magnetic permeability of the remaining stud base using a calibrated Severn
permeability indicator to verify that the relative magnetic permeability is below the
acceptance criteria. If the permeability exceeds the acceptance criteria the stud base must be
removed by grinding.
Acceptance Criteria: <1.02u

Removal of the studs and stud adapters has been completed and permeability has been
measured and is in compliance.

Verified by: Date:

Quality Control Representative: Date:

Lead Technician

Prosthetic Filler Removal [Type A and B coils only]
Remove the stainless steel prosthetic filler pieces.

6.6.1  Carefully remove the stainless steel prosthetic filler by grinding away the tack welds.
Extreme care shall be taken to ensure that no harm comes to the coil during the removal of
the prosthetic filler.

6.6.2 DO NOT damage the prosthetic filler during removal since it will be used for multiple
coils.

6.6.3  Measure the magnetic permeability of the tack weld areas using a calibrated Severn
permeability indicator to verify that the relative magnetic permeability is below the
acceptance criteria. If the permeability exceeds the acceptance criteria additional grinding
will be necessary.

Acceptance Criteria: <1.02u
Verified by: Date:
Lead Technician
Quality Control Representative: Date:
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Bag Removal

6.7.1

Carefully remove the epoxy/glass structure from the coil bundle. Note: the epoxy shell can
be removed prior to removing the studs. This is at the discretion of the field supervisor.

6.7.2 CAUTION NOTE: Extreme care shall be taken around the cooling tubes. Do not use

sharp instruments or tools near these tubes without tube protection.
. SAFETY NOTE 1: Use leather gloves during this process, since the epoxy/glass structure

has sharp edges. Safety glasses are also required for this operation.

6.7.3  During the shell/bag removal, do not actively remove the G-11 sprue rings that are attached
to the chill plates. However, it is acceptable if rings fall off during the bag removal process.
See Figure 6- G-11 Pad Location

6.7.4  Once the epoxy/glass shell structure has been removed, carefully remove the silicone
rubber bag mold that surrounds the coil bundles. This may require some scraping with
putty knives. See caution note in 6.7.2.

6.7.5  The epoxy/glass structural shell and bag mold have been removed and the coil is ready for
final inspection.

Verified by: Date:
Lead Technician

Cail Inspection:

6.8.1

6.8.2

Carefully inspect boundary of winding packs and winding form for any evidence of epoxy
cracks, gaps between winding and winding form, or other relative motion.

Inspect VPl boundary for leaks, “ballooning™ or other defects that could affect coil
performance or geometry.

Verified by: Date:

Inspection Findings:

Field Supervisor

Date:

Q.C. Representative
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6.9  Termination of cooling tubes:
Note: Until the design of the cooling tube terminations has been finalize use the following steps too

temporally terminate the tubes.

6.9.1  Using a tube cutter cut each of the cooling tubes 12 inches beyond the outside surface of the
winding form.

6.9.2  Apply heat shrink Teflon tubing over the cooling tubes from the point where the tubes exit
the chill plates through the clearance holes in the winding forms. [Figure 3 - Cooling Tube
Sleeving Insulation] Do not shrink the sleeving at this time. Pull the sleeving away from
the clearance holes until the future couplings have been brazed in place.

Heat-shrink
sleeving [typ]
from chill plates
through winding
form

Figure 3 - Cooling Tube Sleeving Insulation

6.9.3  Cooling tubes have been cut and electrical sleeving positioned.

Verified by:
Lead Technician: Date:
Quality Control: Date:

6.10 Finalization of Diagnostic Loops

6.10.1 The routing of the diagnostic flux loops needs to be completed. Actual position will be
determined by NCSX drawings and the Diagnostic representative.

6.10.2 Notify the Diagnostic representative that the final routing of the flux loops is ready to begin.

Verified by: Date:
Lead Technician






Modular Coil Fabrication- Post VPI Activities
D-NCSX-MCF-004-02

6.10.3 Position the diagnostic boxes on the outside of the winding form per direction of the
Diagnostic representative. Using the stud gun, weld Inconel studs to the winding form to
secure the boxes in position.

e Notify the ESU and obtain a flame permit daily prior to starting welding operation.

e SAFETY NOTE: Technician MUST wear fire retardant clothing, safety glasses and leather
gloves during the stud welding operation.

Verified by Lead Technician

Stud Weld Date: Obtain Flame Permit:

Stud Weld Operator: Fire Watch:

6.10.4 Carefully route the twisted flux loops (2 inch pitch) per direction of Diagnostic
representative from the G-11 lead blocks through the cooling tube clearance holes in the
winding form and into the previously installed diagnostic boxes. Initially secure the flux
loops in place with adhesive tape. Then tack-weld stainless clips to the winding form.

e Notify the ESU and obtain a flame permit daily prior to starting welding operation.

6.10.5 Route the Flux loop leads through the lead area and exit the coil in a groove in the upper G-
11 lead blocks.

6.10.6 Route the co-wound leads through the clearance holes in the winding form per directive

from the Field Supervisor. Note: the diagnostic leads share the clearance hole with the
cooling tubes.

Finalization of Flux Loops complete-Verified:

Lead Technician: Date:

Diagnostic Representative: Date:

6.11 Installation of cooling jumper around poloidal break

6.11.1 Once the design of the cooling lines has been finalized fittings will be installed and jumpers
will be installed.

6.12 Cooling Tube Pressure Tests
Perform a final pressure test to verify the integrity of the cooling tubes.

6.12.1 Connect the cooling tubes together using compression fittings to form a series connection
so that the entire system can be tested together. If there is a problem, the connections can
be broken and the system tested in sections. See Figure 4- Cooling Tube Zone Identification
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6.12.2  Using engineering procedure ENG-014 (Guidelines for Hydrostatic and Pneumatic Testing)
test the individual cooling tubes. See pressure test schematic Figure 5-Pressure Test
Schematic

. SAFETY NOTE 1: Each member of the test team shall wear goggles and a full face shield
whenever pressure is applied to the system being tested.

° SAFETY NOTE 2: The area where the test is being performed shall be roped off to
prevent access to the general work force with signs posted on the ropes warning about the
test.

] SAFETY NOTE 3: The test system MUST have a pressure relief valve that is set no more
than 25 psig over the test pressure.

° SAFETY NOTE 4: All safety precautions including the use of PPE’s shall be followed as
outlined in the Job Hazard Analysis sheet and recommendations made by the PPPL
Industrial Hygienist.

6.12.3 Pressurize the coolant tubes with nitrogen to 200 psi and isolate from the pressure source. |

6.12.4 Gauges shall have a minimum 5-psi graduation.

Verified by: Date:
Quality Control Representative

6.12.5 Acceptance criteria: The test pressure shall be maintained without any detectable drop in
pressure within the resolution of the gauge for at least ten minutes from the time the system
was isolated from the pressure source. Any leaks or failure to maintain pressure requires a
repair and retesting.

6.12.6 Record test data in the table below [Error! Reference source not found.]

Flow Check:
Flow nitrogen or air through each flow package to verify that there are no blockages.

6.13.1 Record test data in the table below [Error! Reference source not found.]
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Inner Cladding Assembly

Outer Cladding Assembly

Pressure relief Pressure gauge

valve 225 psi .
Nitrogen

¥ O regulator

Vent valve

Figure 5-Pressure Test Schematic

6.14 Cooling Tube Electrical Test:

6.14.1 Verify that cooling tubes are electrically isolated from all of the other cooling tubes and from
the modular coil winding form using a multi-meter. Document findings in Error!
Reference source not found.

Equipment Name & ID Number: Calibration Date:
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6.14.2 Record test data in the table below [Table 1- Cooling Tube Test Results].

Table 1- Cooling Tube Test Results

Tube designation Flow Path Pressure Leak Electrical test, tube to
Blockage check check ground

Side A Zone 1 Inner

Side A Zone 1 Outer

Side A Zone 2 Inner

Side A Zone 2 Outer

Side A Zone 3 Inner

Side A Zone 3 Outer

Side B Zone 1 Inner

Side B Zone 1 Outer

Side B Zone 2 Inner

Side B Zone 2 Outer

Side B Zone 3 Inner

Side B Zone 3 Outer

Cooling Tube inspections/tests are completed and verified by:

Lead Technician: Date:

Field Supervisor: Date:

Quality Control: Date:
6.15 Dimensional Inspection- DELETE

6.16 Coil Clamp Installation

6.16.1 Remove any excess epoxy that may be on the G-11 pads. See Figure 6- G-11 Pad Location

6.16.2  Until the design of the coil clamps has been finalized, do not install any clamp at this time.

G-11 Pad Locations

Figure 6- G-11 Pad Location
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6.17 Modular Coil Electrical Joints:

6.17.1 Measure the joint resistance between the connector and the terminal blocks [points A and B].
See Figure 7-Electrical Joint Test Setup  [Acceptance criterion is < 1 micro-ohms.]

6.17.2 Verify the torque value of the joint nuts. Torque to 15 ft-Ibs
6.17.3 Record the joint resistance and torque verification in Table 2- Joint Resistance below.

6.17.4 Wire-lock and/or tack weld each of the nuts to ensure that during operation they do not
loosen. Record verification that joints have been wire tied.

Verified by: Date:
Lead Technician

SS Nut

Belleville Washers

Flat Washer

Figure 7-Electrical Joint Test Setup

Table 2- Joint Resistance

Joint Joint Resistance Torque Wire Tie Joint Joint Resistance Torque Wire Tie
ID [p-ohms] Verify Nuts ID [u-ohms] Verify Nuts
15 ft-lb 15 ft-lb

Al B-1

A-2 B-2

A-3 B-3

A4 B-4

A-5 B-5

A-6 B-6

A-7 B-7

A-8 B-8
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Coil Resistance
measured across
terminal leads

Figure 8- Final Terminal Connections Identification

6.18 Final Electrical Testing of Coil [Room Temperature]
This series of electrical tests will be performed at room temperature to verify the integrity of the coil
insulation prior to transporting to the field period assembly area.

Tests/measurements to be performed:
o Capacitance

Inductance

Coil resistance

Polarization Index

Insulation resistance

O 0O0O0

6.18.1 Test Director:
Test Director for this test series is:

6.18.2 Safety Requirements & Conditions
The following safety requirements and prerequisites shall be used for performing tests on
the Modular Coils.

6.18.2.1 All personnel performing these tests shall be familiar with the hazards and work
procedure to minimize accidents that may occur.

6.18.2.2 A “Safety Watch” shall be appointed by the Test Director. The Test Director shall
clearly describe to the Safety Watch his/her responsibilities.

14
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Name of Safety Watch:

Responsibilities have been clearly discussed with Safety Watch:

Verified: Date:
Test Director

6.18.2.3 Responsibilities of a Safety Watch include as a minimum:
a) Monitoring the operations in an attempt to prevent careless or unsafe activities.
b) Shutting down the power in case of an accident.
c) Contacting ESU in case of accident
d) Additional responsibilities of a Safety Watch can be found in the ES&H Manual
Section 2, Chapter 2.2.6.

6.18.2.4 During the test, the “Test Area” shall be roped-off and suitable “danger high voltage”
signs and flashing lights displayed.

Test Area has been safed:

Verified by: Date:
Test Director

6.18.2.5 The test operator shall stand on an electrical safety mat during the test operation.

6.18.2.6 Approved rubber electrical safety gloves shall be worn by test members during grounding
operations which occur once the test has been completed, and the test equipment turned
off.

6.18.2.7 Upon completion of test and before the components are declared safe to touch, (dielectric
joint) being tested shall be properly discharged using a “Ground Hook”. After a
minimum period of 10 seconds, while the ground hook is still in place, attach a ground
cable to the casting and poloidal mid-plane. The ground hook may be removed once the
ground cable is in place.

6.18.2.8 Electrically ground the winding form, and chill plate cooling tubes. Care must be taken
not to damage the tubes with the grounding clips.

6.18.3 Coil Capacitance Measurement

Equipment Name:

Equipment ID Number: Calibration Date:

6.18.4 Coil Inductance Measurement

Equipment Name:

Equipment ID Number: Calibration Date:

15
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6.18.5 Coil Resistance Measurement

Measure the resistance of the entire modular coil at the terminal leads. [See Figure 8-
Final Terminal Connections Identification]

Acceptance criteria: As specified in specific Modular coil design specification [A, B and C]

Coil Resistance: per specification

Equipment Name:

Equipment ID Number: Calibration Date:

6.18.5.1 Using the bridge probe, make pressure contact on the ends of the system bus being tested.

6.18.5.2 Record the resistance readings in Figure 9- Coil Resistance.

6.18.5.3 Place temperature sensor on the surface of the bus leads and record the temperature of
the copper after the reading stabilizes.

R20= _ 2545 xRc

2345+ Tc
Where: Rc = measured resistance of the conductor (milliohms)
Tc = temperature of coil when resistance measurement is made (degrees C)

Figure 9- Coil Resistance

Measured System System Resistance Calculated System
Resistance (Rc) corrected to 20 deg. C | Resistance @ 20 deg.C
mQat Tc (R20) [per MC specification]
Rc:
Tc:
Resistance Results: Acceptable: Unacceptable:
Test Director Signoff: Date:

6.18.6 Polarization Index [P1] Measurement
The Polarization Index (PI) is a RATIO. Insulation at the specified voltage is taken at 1
minute (R1) and at 10 minutes (R10). The ratio R10/R1 is the PI.

Equipment Name:

Equipment ID Number: Calibration Date:

Acceptance criteria: Polarization Index [P1] >4
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6.18.7 Insulation Resistance Measurement
Perform a Final Megger test of the completed coil prior to transporting to the field period
assembly.

Caoil Voltage level: 7500 volts

Acceptance criteria: Coil Insulation Resistance: >1K Meg ohms

6.18.7.1 Complete the steps below and perform the insulation resistance test [Megger] of pancakes
“A” and “B”. Pancakes “A” and “B” are connected together at the terminal block.

. Test director shall verify that all safety requirements and prerequisites have been
performed prior to starting the test.

. Verify that the turning fixture is well grounded to building steel.

Place the megger test set on a firm, stable surface.

Securely connect a ground cable between building steel and the test unit.

. Connect the megger ground lead to the coil casting.
. Connect a ground cable to the chill plates.
. Connect the megger power lead to the coil leads.
. Measure the insulation resistance to ground. The test results shall be in compliance
with the requirements noted in Section 6.17.3.
Table 3 - Final Megger Test Results

Test Insulation Observations

Voltage Resistance
Minimum 1KMQ

1000

2000

3000

2500

5000

7500

Equipment Name:

Equipment ID Number: Calibration Date:
Megger Results: Acceptable: Unacceptable:

Test Director Signoff: Date:

Quality Control Witness: Date:
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Remarks:

6.19 Name Tag Installation:
Mount a permanent name plate to the outside of the winding form adjacent to the leads. The name

tag will include the name of the item and the part and serial number of the item. [E.g. NCSX
Modular Coil Type C Assembly, P/N SE140-103, S/N C1.] See Figure 10- Modular Coil Name Tag
[example] Mounting details TBD

Name Tag Information:
Name of Item: Modular Coil Coil Type: SIN:

Part number [Dwg No.]:

Installation of name plate complete:

Verified by: Date:
Field Supervisor

PRINCETON PLASMA PHYSICS LABORATORY

coiL 10, __Ct
DATE MFG. May 31, 2006

WT 6050 Ibs
NCSX Modular Coil Type C Assy

ORD. NO.
OWe, No._ SE141-103

MAX. TEST VoLT _7-5 KV
(TERM)

NO. FLOW PATHS 8
6PM /paTH VA
Max. I, T_VA
Max. our 1_VA
AP (PSI) /A

Figure 10- Modular Coil Name Tag [example]

6.20 Strain Gages and Thermocouples [Optional at this point]
The strain gages and thermocouples may not be installed at this time. If that is the case the post VVPI
activities at station 1b are complete. Otherwise install strain gages and thermocouples to the
finished coil in the locations identified by the WBS 14 manager. This information will be added as
an addendum to this procedure.
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6.20.1 Use the following steps to attach the strain gages.

6.20.1.1
6.20.1.2

6.20.1.3
6.20.1.4

6.20.1.5

6.20.1.6

6.20.1.7

6.20.1.8

6.20.1.9

6.20.1.10

Degrease and clean the surface with Isopropyl alcohol.

Dry abrade the gauging surface with 220 to 320 grit silicon-carbide paper to remove
any scales or oxides on the base material to improve adhesion.

Degrease and clean the surface with Isopropyl alcohol.

Dry abrade the gauging surface with 220 to 320 grit silicon-carbide paper to remove
any scales or oxides on the base material to improve adhesion.

Apply M-Prep Conditioner A and wet-abrade the gage area. Then repeat procedure by
wet abrading and wiping using 400 grit silicon-carbide paper.

Apply liberal amount of M-Prep Neutralizer 5A to the gage area. Remove the
Neutralizer by slowly wiping through the gage area using a gauze sponge.

Remove the gage from its transparent envelope and place bonding side down on a
chemically clean glass plate or empty gage box. Using Kapton tape as a carrier,
position the gage/tape assembly onto the specimen. Holding the tape at a shallow
angle, wipe the assembly onto the specimen surface.

Lift the gage end of the assembly [about a 45 ° angle] until the gage and terminal are
free of the specimen surface.

Apply a thin layer of prepared adhesive [M-Bond AE-10] to both the specimen and
back of the gage.

Lift the end of the tape and bridge over the adhesive at approximately a 30° angle. With
a piece of gauze, slowly make a single wiping stroke over the gage/tape assembly. Use
a firm pressure with your fingers when wiping over the gage.

6.20.2 Using the “Romer” measuring arm, document the position of the sensors that were just
installed on to the coil.

Verified by: Date:

Installation of sensors is not required at this time:

Field Supervisor

Table 4- Coil Sensor Table

Z
o

Sensor Type* Description

OO N[O~ W N

[y
o

[EE
[EE

12

* Sensor type: Stain gauge or thermocouple
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Installation of sensors is complete:

Verified by: Date:

Field Supervisor

6.21 Transporting MCWF from Casting Prep Station 1b to Station la:
Using lift procedure D-L-NCSX-984 the modular coil winding form shall be transferred from the
turning fixture [Figure 2- Turning Fixture] at station 1b to the casting assembly fixture at station 1a.

6.21.1 Install the upper support plates that secure the support ring to the support/lift beam. This
operation must be verified prior to proceeding. See Error! Reference source not found.
Verified by: Date:
Lead Technician
. SAFETY NOTE 1: Use scaffolding or appropriate ladders while working on upper section
of turning fixture. Scaffolding must be inspected prior to use per Section 9 Chapter 5 in
PPPL ES&H Manual.
. SAFETY NOTE 2: Safety glasses MUST be worn when operating the pneumatic impact
wrenches
6.21.2 Remove the balance weights and plates on the bottom of the ring assembly.
6.21.3  Using the lift procedure data sheet rig the upper support/lift beam to the overhead crane.
6.21.4 Once a slight load has been taken, remove the hardware that secures the upper support/lift
beam to the turning fixture frame.
6.21.5 Compress the springs under the gear box (drive system) until they are bottomed.
6.21.6 Disengage and remove the upper guide rollers. NOTE: The rollers are hinged and swing
into position. Lifting is not required
6.21.7 Carefully raise the winding form/ring assembly from station 1b and transport to stations 1a,
directly over the casting assembly fixture.
Verified by: Date:
Lead Technician

6.22 Disassembly of coil/casting from Support Ring Assembly:

6.22.1 Secure the coil support ring to the casting assembly fixture. Figure 11- Casting Assy.

Fixture- Vertical Position

6.22.2 Using the overhead crane, carefully lower the coil/support ring assembly until the coil is in

the horizontal position and resting on the support stands. Figure 12- Casting Assy. Fixture

in Horizontal Position
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Secure support ring to assy.
fixture

Figure 11- Casting Assy. Fixture- Vertical Position
Figure 12- Casting Assy. Fixture in Horizontal Position

6.22.3 Disassemble the support/lifting beam and support brackets between the support ring and
casting

e SAFETY NOTE: The use of leather gloves and steel tipped shoes is required during the
assembly of the support brackets to the winding form and ring assembly.

6.22.4 Lift the support ring from the assembly fixture and transport to storage area. Figure 13-
Assy. Fixture without Lift/Support Beam

Figure 14- Coil without Support Ring
6.22.5 Mount the coil stands to the completed winding form. [SE144-031]

6.22.6  Using lift procedure D-L-NCSX-996 [Finished Modular Coil Lift Procedure] transfer the
completed modular coil from station 1a to a location determined by the Field Supervisor.

Verified:
Lead Technician: Date:
Field Supervisor: Date:
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Completion of Activities at Post VPI Station:

Document Verification:
Verify that all pertinent data in the procedure and data sheets have been completed.

Field Package:
Ensure that all data sheets, photographs, QC inspection sheets, etc are included in the “Coil Field
Package”.

Action Ticket:

An “Action Ticket” shall be generated by the Field Supervisor, identifying outstanding tasks that
need to be completed prior to the modular coil considered complete. Once all tasks have been
completed it shall be signed by the Field Supervisor and QC representative. The “Action Ticket”
shall be secured to the winding form/coil and remain until all tasks have been completed. It shall be
displayed in plane view. Place completed “Action Ticket” in the Document Packet once it has been
completed.

Approval:
Prior to releasing a modular coil , it is required that the all-responsible individuals sign the release
indicating that all processes at the Post VPI station have been satisfactorily completed. The
release will include signatures from the Station Lead Technician, Field Supervisor and the QC
representative.

All Post VPI activities have been satisfactorily completed.

Lead Technician: Date:

Field Supervisor: Date:

QC shall verify completion of documentation;

Quality Control Representative: Date:

Figure 15-Sensor Locations for Type “C” Casting- DELETE
Figure 16- Sensor Locations for Type “B” Casting- DELETE

Figure 17-Sensor Location for Type “A” Casting- DELETE

22





				2006-10-13T13:15:04-0400

		James H. Chrzanowski

		I am the author of this document





				2006-10-13T13:15:12-0400

		James H. Chrzanowski





				2006-10-13T13:37:35-0400

		Larry Dudek









jmalsbury
File Attachment
D-NCSX-MCF-004-02-Signed.pdf


NCSX NATIONAL COMPACT STELLARATOR EXPERIMENT

PROCEDURE: NCSX-PROC-007 Revision 3 Page 1 of 16
Title Initiated by: Effective Date:
1 . Digitally signed by Bob Simmons
NCSX Electronic Model and | gy gjmmons e =i
DraW”’]g/I NTRALI N K Date: 2006.11.15 12:56:07 -05'00" 11/15/2006
Processes NCSX Systems Engineering
Support Manager
Concurrence by: Concurrence by: Concurrence by:
Dr\!it "y‘J(%zhdn:y\methJsb WPPPL ’_f"/ 2096'.11'15 James H. DN c”r{ S md bwc":we o Ch .guwsm
Judith Malsbury g L | Y Tom Brown - Bae |ERROL BERES
NCSX Quality Assurance NCSX Design Integration PPPL Mechanical Design
Manager Manager Branch Head
Concurrence by' Approved by: Supersedes:
Mike Williams & i @ Wayne Reiersen r g s iimen Revision 2
PPPL Head, Engineering & NCSX Engineering Manager May 5, 2006
Technical Infrastructure

Record of Revisions

Revision Date Description of Changes
0 5/4/2005 Initial Issue
1 6/12/2005 Clarified Fabrication Designation for Pro/E and Non-Pro/E
Files.
2 5/5/2006 Modified Section D (Annotation of Drawings with RFD or

NCR Identification) to reflect new “stamp” process which
permits modifying pdf drawing to post a “stamp” identifying
the change approved by RFD or NCR).

3 11/15/2006 | General re-write of this procedure to

e Clarify that only the Systems Engineering Support
Engineer (or his designee) can request an ECN Number
for NCSX drawings to ensure that the proper reviews are
provided.

e Clarify the review and approval processes for all electronic
drawing files.

e Distinguish when a RFD stamp process will require an
update to a drawing.

Applicability

This procedure is applicable to the entire NCSX Project and only addresses electronic files and
drawings. Hard copy legacy drawings are not addressed.
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Introduction

The NCSX Pro/E/INTRALINK Users Guide provides the processes by which an electronic 3D
Computer Aided Design and Drafting (CADD) model, assembly, part, or drawing is promoted
from a *“conceptual design” status through a “release for fabrication” status. Once a drawing is
“released for fabrication”, it is placed under configuration control and revisions are controlled by
ECPs per NCSX-PROC-002. INTRALINK provides both a storage capability that is utilized for
both Pro/Engineer (Pro/E) models and drawings (mechanical) and non-Pro/E files and drawings
(e.g., AUTOCAD electrical drawings, files utilized for numerical control (NC) fabrication (e.g.,
.dxf, IGES and .STEP files), and other non-Pro/E files such as adobe acrobat format (.pdf) and
text (.txt) files .

Electronic models are the basic building block of the Pro/E CAD system. From these 3D
mechanical models all the associated parts and assemblies with the exception of standard or
“library” parts such as fasteners, washers, etc and 2D mechanical drawings are derived. Pro/E
3D models and 2D drawings are reviewed and approved within INTRALINK and a pdf
representation contains a final electronic signature. The Pro/E/INTRALINK database also
provides configuration control processes for mechanical 3D models, parts, assemblies, and 2D
drawings. This will also include data curves if they are needed or skeleton parts (used for
making port cuts). In AUTOCAD 2D electrical drawings, the INTRALINK review and approval
process is not utilized so electronic signatures of reviewers and approvers is done on the pdf
representation. NCSX Electronic Signature Procedure, PROC-005, describes the electronic
signature process.

For suppliers not having Pro/E as their CADD system and utilizing numerical control fabrication
techniques, the NCSX Project converts the approved Pro/E models and Pro/E or AUTOCAD
drawings to .dxf (based on 2D drawings) or IGES or STEP files (based on 3D models) for
transfer to the suppliers. These files (.dxf, IGES, or STEP) are not stored in the promotion
process since they are directly obtained from the approved Pro/E data files that are in the
INTRALINK promotion and approval process.. Conversion of approved AUTOCAD drawings
to non-native .dxf files can be done utilizing the approved drawing files. Configuration control of
these non-native translations from approved Pro/E and AUTOCAD files is maintained by the
Design Integration group; when a model and/or drawing is updated, the Design Integration group
creates an updated .dxf, IGES, STEP, or .txt file for transmittal to the supplier. In addition, the
approved drawings and the associated “read me” file that accompanies these models and
drawings is updated and recorded on the Supplier FTP site per NCSX Procedure PROC-006.

It is essential that vendors and in-house fabricators have a means by which to identify those files
and drawings promoted to the “release for fabrication” status. Pro/E files are those designated
with the .prt (parts and models), .asm (assemblies) and .drw (drawing). For these Pro/E
drawings, until the drawing is promoted and approved for “release for fabrication,” the title
block will not have a revision number. Within INTRALINK, a “work in progress” (WIP)
drawing is tracked with a unique INTRALINK “revision” number (will be Rev 0 prior to the
initial release for fab) and a version number. Once initially approved, a Rev 0 will be placed in
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the drawing title block. The revision number in the title block is then is advanced (e.g., 1, 2,
etc.) as the file is updated and approved with a “release for fabrication” status.

While it is important to clearly identify those files that have been promoted to “release for
fabrication” status, it is equally important to provide this information to suppliers and to in-house
fabricators. For suppliers, the Supplier FTP Site provides the most recent the product
specification, approved (but not yet incorporated) Requests for Deviation (RFDs), and models
and drawings provides a ready reference to those files released for fabrication. The product
specification becomes part of the contract documentation and any subsequent updates are
included as part of contract modifications. The product specification also lists the most recent
versions of the drawing files and Requests for Deviations (RFDs). In addition, the Supplier FTP
contains a “read me” file to clearly explain what is contained in these packages. Out-of-date or
superseded drawing files are removed from this site and archived in INTRALINK. Electronic
data files are also removed from the FTP site to preclude confusion.

It has been noted, especially for the MCWF and VVSA procurements, that we are processing and
approving RFDs and NCRs that have an impact on existing “release for fabrication” drawings.
At this time, NCRs are not normally incorporated into drawings since the NCRs documents an
“as-built” condition that varies from the design and is applicable only to a specific
part/component. However, it is likely that the approved deviation from the design approved in
the NCR may also likely impact follow-on parts or components in which case a RFD will be
processed per PROC-009. Formally revising a drawing each time (via ECN) is both time
consuming and has created real cost and schedule issues. Accordingly, the RLM has the
authority to delay or not incorporate the revision into the drawings. If it is decided to defer or
never incorporate the request for deviation into the impacted drawings, it is permissible to utilize
the “Stamp Tool” in Adobe Acrobat to annotate the drawing with a stamp which describes the
deviation from the design. Only the Design Integration Manager, Design Supervisor, or the
Systems Engineering Support Manager — these are the only three -- are authorized to to make a
change to a “released for fabrication” pdf drawing using the “Stamp Tool” without changing the
full revision of the drawing or requiring a full review and approval cycle within INTRALINK to
change the ProE models and drawings. NOTE: the “Stamp” will only reference the RFD or
ECN. However, in keeping with the requirements of PPPL Procedure ENG-010, once three
“stamps” are accumulated against a drawing, the next “stamp” will require a formal drawing
revision in a timely manner. The exception to this rule will be certain RFDs that are judged to
never require a drawing revision and this category of RFD “stamps” will not be included in
the “3 stamp” requirement — Section D of this procedure addresses this category.

If a “stamp” process is authorized, it is imperative that the impacted parties (suppliers or
internal PPPL personnel) be notified. Accordingly, the NCSX Systems Engineering Support
Manager is responsible for providing a copy of the approved RFD (per PROC-009) or ECN to
the appropriate project personnel or to the PPPL Procurement Representative to ensure that
the impacted parties receive timely notification.
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Referenced Documents

Document Number

Document Title

NCSX-PLAN-CMP

Configuration Management Plan

NCSX-GUID-PRO/INTR

Pro/INTRALINK Users Guide

NCSX-PROC-002

Configuration Control

NCSX-PROC-005

Electronic Signatures

NCSX-PROC-006

Control of NCSX Supplier and In-House Fabrication Information

NCSX-PROC-009

Requests for Deviations

PPPL Engineering Procedure 010

Control of Drawings, Software, and Firmware

PPPL-DRFT-001

PPPL Engineering Drafting Standard

PPPL QA Procedure 005

Control of Non-Conformances
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Procedure

A. Final Review and Approvals (Release for Fabrication) of Electronic Mechanical Model
and Drawing Files Created in Pro/E

/Designer determines that a Pro/E electronic drawing package (model, parts, assemblies, and \
drawings) is ready for promotion to the “Release for Fabrication” stage and “promotes” file to
“Release for Fabrication.”

Note: Within the INTRALINK processes, although a “Revision 0™ is assigned when the file is first
created (with an unique revision number for all Work in Progress — WIP drawings), the title block
of the drawing is not annotated with a “Revision 0” until it is promoted to a “Release for
Fabrication” status. Subsequent updates to the drawings are first demoted to a WIP status with
version numbers assigned and eventually re-promoted to “Release for Fabrication” status and an
update of the drawing title block.

\

)

\ 4

Designer notifies the Design Integration Manager that a 3D mechanical
drawing package (model, parts, assemblies, and drawings) is ready for
promotion to the “Release for Fabrication” stage.

\ 4
Design Integration Manager (mechanical drawing package) coordinates with the Cognizant Engineer to
develop a list of names of those individuals who need to review and approve the drawing package. This
list will include at a minimum following personnel:

Independent Checker

Authorized Weld Engineer (for mechanical drawings containing welding)

Design Integration Manager

Cognizant Engineer /WBS Manager

NOTE: The Cognizant Engineer may request additional reviewers be added as appropriate. The
Cognizant Engineer and Design Integration Manager will determine the order of review.

A 4

Once list of reviewers identified, the Design Integration Manager establishes a release scheme within
INTRALINK to identify the appropriate reviewers for the approval process.

NOTE: Once the release scheme is defined, INTRALINK will automatically transmit e-mail
notification to the reviewer list that the affected drawing package(s) are ready for review and approval.

Al
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Al

Reviewers receive INTRALINK e-mail notification and review and comment (as appropriate) on the
model and assure that all required parts, assemblies and drawings are in the package that are up for
approval per guidelines contained in Attachment 1 to this procedure.

e If comments, rejects drawing within INTRALINK and provides reason for the rejection.
Designer receives comment(s) from the reviewers and revises drawings and restarts review
process from the beginning.

e If no comments, approve drawing package within INTRALINK. Once fully approved, including
by the Cognizant Engineer, INTRALINK automatically notifies the Designer.

Note: These processes (comments or approval) are repeated until all reviewers have approved the
drawina packaae within INTRALINK.

h 4

Designer converts Pro/E drawing(s) to pdf, assigns revision number (r0), and establishes the PPPL
Drafting Supervisor signature block and defines the proper security per the applicable NCSX
Procedure (NCSX-PROC-005).

Note: INTRALINK automatically notifies the identified reviewers that the drawing has been
approved and is ready for final sign-off by the Design Supervisor or his authorized designee.

y
Design Integration Manager receives INTRALINK notice of drawing package approvals,
confirms that they are in the proper Pro/E/INTRALINK files, and then posts pdf drawings in the
appropriate folder and notifies the Drafting Supervisor that the pdf drawing(s) are ready for
signature.

A2
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A2

Drafting Supervisor (or designee) verifies that the appropriate drawing standards were followed and
that the drawing package was approved within INTRALINK.

e If not correct, notifies the Design Integration Manager and Designer and rejects the drawing.
Designer will then have to correct drawing package and restart the review and approval cycle
again.

e If INTRALINK documentation is complete and appropriate:

0 Places the “Release for Fabrication/Installation” stamp on the drawing(s) and signs the
drawing(s) in the signature block area of the stamp as per NCSX-PROC-005;

0 Places the approved pdf drawings into the Released Drawing folder in INTRALINK;
and

o Notifies the Design Integration Supervisor that the drawing(s) is approved.

Supplier Supplier or In-
House

Fabrication?

T In-House
Fabrication Fabrication

. . 6esign Integration Manager: \
Design Integration Manager:

. e Relocates superseded drawings to
e Relocates superseded drawings and an archive folder:

electronic files from the Supplier FTP Site to :
an archive folder in INTRALINK; * Eg:é:fsmt I:ﬁglgt:f:aggzwg:gjv?rzg
e  Converts drawings and/or models to the folder:
appropriate NC format (.dxf, IGES, STEP, e  Converts drawings and/or models to

or tXf) as needed, . . the appropriate NC format (.dxf,
o Notifies the NCSX Systems Engineering IGES, STEP, or .txf) as needed.

Support Manager anc_i Cognizant E“Qi!‘eef of e Informs Cognizant Engineer that
the most recent drawings and electronic zip drawings needed for fabrication are
file designators such that the affected posted in Released Drawing folder

Product Specification can be updated; and and are available via EroTools

e  Posts latest approved drawings and utility or INTRALINK.
electronic files (including any NC format
files - .dxf, IGES, or STEP as needed) on the END
Supplier FTP Site per NCSX-PROC-006
and notifies the Procurement Technical
Representative and PPPL Procurement k J

Representative that they are posted and that
a contract modification should be processed.

. /
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Review and Approvals (Release for Fabrication) of Electronic Electrical

Drawing Files Created in AUTOCAD

Designer determines that a set of AUTOCAD drawings (.dwg) are ready for promotion to the
“Release for Fabrication” stage.

v

Designer notifies the Design Integration Manager and Drafting
Supervisor that a AUTOCAD file is ready for promotion to the “Release
for Fabrication” stage.

A 4

Drafting Supervisor (electrical drawing package) coordinates with the Cognizant Engineer to
develop a list of names of those individuals who need to review and approve the AutoCAD
drawing package. This list will include at a minimum following personnel:

e Independent Checker

e Cognizant Engineer /WBS Manager

NOTE: The Cognizant Engineer may request additional reviewers be added as appropriate.
The Cognizant Engineer and Design Integration Manager will determine the order of review.

v

Once list of reviewers identified, the Drafting Supervisor will notify those
personnel that the drawing is available for review in the drafting room.

A 4

Reviewers check and provide comments to the Designer and
coordinate the resolution of the comments.

v
Once comments are satisfactorily resolved, the Designer updates the
drawing and notifies the Drafting Supervisor that the drawing is ready
to be signed.

Bl
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Bl

Drafting Supervisor (or designee) verifies that the appropriate drawing standards were
followed.
e If not correct, notifies the Designer and rejects the drawing. Designer will then
have to correct drawing package and restart the review and approval cycle again.
e If documentation is complete and appropriate:
o0 Converts the drawing to pdf format, establishes the electronic signature
blocks, and the security per NCSX-PROC-005;
0 Places the “Release for Fabrication/Installation” stamp on the drawing(s)
and assigns revision number 0; and
0 Notifies the Checker and Cognizant Engineer that the drawing(s) is ready
for signature per NCSX-PROC-005.

A 4

Checker and Cognizant Engineer signs the
drawing and notify the Drafting Supervisor.

Drafting Supervisor :
e Signs the drawing(s);
e Places the approved pdf drawings into the Released Drawing
folder in INTRALINK; and
e Notifies the Design Integration Supervisor that the
drawing(s) is approved.

y
Design Integration Manager receives notice of AUTOCAD
files package(s) approvals and confirms that they are in the
proper format.

B2
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B2

Drafting Supervisor (or designee) verifies that the appropriate drawing standards were followed and
that the drawing package was approved within INTRALINK.

e If not correct, notifies the Design Integration Manager and Designer and rejects the drawing.
Designer will then have to correct drawing package and restart the review and approval cycle
again.

e If INTRALINK documentation is complete and appropriate:

0 Places the “Release for Fabrication/Installation” stamp on the drawing(s) and signs the
drawing(s) in the signature block area of the stamp as per NCSX-PROC-005;

0 Places the approved pdf drawings into the Released Drawing folder in INTRALINK;
and

o Notifies the Design Integration Supervisor that the drawing(s) is approved.

Supplier Supplier or In-
House

Fabrication?

T In-House
Fabrication Fabrication

. . 6esign Integration Manager: \
Design Integration Manager:

. e Relocates superseded drawings to
e Relocates superseded drawings and an archive folder:

electronic files from the Supplier FTP Site to :
an archive folder in INTRALINK; * Eg:é:fsmt I:ﬁglgt:f:aggzwg:gjv?rzg
e  Converts drawings and/or models to the folder:
appropriate NC format (.dxf, IGES, STEP, e  Converts drawings and/or models to

or 't.XF) as needed, . . the appropriate NC format (.dxf,
o Notifies the NCSX Systems Engineering IGES, STEP, or .txf) as needed.

Support Manager anc_i Cognizant E“Qi!‘eef of e Informs Cognizant Engineer that
the most recent drawings and electronic zip drawings needed for fabrication are
file designators such that the affected posted in Released Drawing folder

Product Specification can be updated; and and are available via EroTools

e  Posts latest approved drawings and utility or INTRALINK.
electronic files (including any NC format
files - .dxf, IGES, or STEP as needed) on the END
Supplier FTP Site per NCSX-PROC-006
and notifies the Procurement Technical
Representative and PPPL Procurement k J

Representative that they are posted and that
a contract modification should be processed.

. /

Controlled Document

THIS IS AN UNCONTROLLED DOCUMENT ONCE PRINTED. Check the NCSX
Engineering Web prior to use to assure that this document is current.






NCSX PROCEDURE: NCSX-PROC-007 Revision 3 Page: 11 of 16

C. Reuvision of “Release for Fabrication” Drawings and Electronic Files

Once a drawing/electronic file is promoted and approved in a “Release for Fabrication” status, the
drawing/electronic file comes under configuration control. In accordance with the NCSX Configuration
Control process outlined in the NCSX Configuration Management Plan (NCSX-PLAN-CMP) and its
accompanying NCSX Procedure (NCSX-PROC-002), once any document is under configuration control,
an Engineering Change Proposal (ECP) per NCSX-PROC-002 is required to initiate and authorize a
change or deviation (NCSX-PROC-009), unless the NCSX Systems Engineering Manager, after
consultation with the NCSX Engineering Manager, specifically authorizes a change without an ECP
(generally only limited to editorial and minor changes/deviations). Per the applicable PPPL Engineering
Procedure (ENG-010), an Engineering Change Notice (ECN) is also required to document and authorize
changes to drawings already in a “Release for Fabrication” status and/or add new drawings needed to
fully implement and document the authorized change. When a drawing or file that has already been
“released for fabrication” is updated, the revision number will be advanced (e.g., rl, r2, etc.) The
procedure that follows provides the step-by-step process.

Initiator notifies the Systems Engineering Support Manager of a proposed change or deviation.

Yes No
A A
Initiator and Systems Engineering Initiator requests an ECN number
Support Manager prepare and from the Systems Engineering
process RFD per NCSX-PROC-009. Support Manager (or his designee)
END Note: Only the Design Integration
Manager, or the NCSX Engineering
Manager may serve as a designee.

A

Systems Engineering Support Manager
obtains the ECN number from the PPPL

Design Supervisor and provides it to the
Initiator.

A 4

C1
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C1

Systems Engineering Support Manager reviews ECN and:
e If not complete, returns to Originator for rework until such time that the ECN is complete; or
e If complete, submits the ECN for review. Reviewers should include as a minimum:
0 Design WBS Manager
0 Manufacturing Job Manager
0 Design RLM
0 Manufacturing RLM

e  After consultation with the NCSX Engineering Manager, determines if an ECP is needed.
(NOTE: Minor editorial or other minor changes/deviations may not require an ECP)

ECP

ves Required?

No

A
Initiator prepares ECP and Systems

Engineering Support Manager processes
ECP per NCSX-PROC-002.

A 4

Systems Engineering Support Manager
notifies Project Personnel whether ECP
approved.
e If not approved, cancels proposed
ECN and notifies the Initiator.
e If ECP approved, proceeds to next
step.
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Systems Engineering Support Manager incorporates comments from ECN reviewers and approved
ECP (if ECP required), converts ECN to pdf format, and obtains Cog Engineer and RLM signature
approvals per NCSX-PROC-005. Notes RLM recommendation as to whether or not a drawing revision is
immediately needed. When ECN fully signed:

o Forwards completed ECN to the Drafting Supervisor for his records along with a copy of
the implementing ECP (if ECP required).

0 Also notifies Drafting Supervisor whether drawing(s) will be updated immediately or
whether the ECN “stamp” process outlined in ENG-010 will be utilized. If ECN “stamp”
to be utilized, proceed to Section D of this procedure, otherwise continue to next step.

0 Notifies the Designer, Design Integration Manager, and impacted ATI(s) and RLM(s) that
the ECN has been approved; and

0 Posts the approved ECP (as appropriate) and ECN on the NCSX Engineering Web.

y

Designer/Design Integration Manager updates drawing(s) impacted by the ECN using the review and
approval processes outlined in Section A or B of this procedure. reflect the ECP and ECN, including
revision number (e.g., rl, r2, etc.) and processes per the review and approval procedures found in Section A
or B of this Procedure. Iterates this drawing package until fully approved and posted in the appropriate
INTRALINK folders.

A 4

Design Integration Manager Cconverts drawings and models to the appropriate NC format (.dxf, IGES,
STEP, or .txt) as needed and posts them. Updates the “read me” file and posts the updated models and
drawings on the Supplier FTP site. Finally notifies the PPPL Procurement Representative that the
updated files are posted so that the Supplier can be notified.

END
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D. Annotation of Drawings with ECN or RFD lIdentification

As per PPPL ENG-010 the Engineering Change Notice (ECN) is the vehicle by which a drawing
that has been released for fabrication may be revised. Because of limited NCSX resources and
time constraints on formally revising drawings, the use of the “Stamp Tool” in Adobe Acrobat
can be used to update a “Release for Fab” pdf drawing to reflect an approved ECN or RFD.

RLM determines on a case-by-case basis, when approving a ECN or RFD whether or not
a full revision to the impacted drawing(s) is needed now or whether or not an RFD will
ever require an eventual change to the drawing(s).

Full Drawing

Yes Revision Needed No
Now?
\ 4
Process ECN per PPPL —Y —
Procedure ENG-010 RLM identifies those specific
RFDs which are “minor” and will
END not require an eventual drawing
update.
A 4
D1
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Design Integration Manager or Systems Engineering Support Manager (NO OTHERS):
e Make a copy of the impacted PDF drawing(s) and label them as a letter update (e.g., Rev 1-a, b,
c, etc.) and save it to their desktop. Annotate the drawing revision as 1-a, 1-b, etc. to reflect the
current revision approved and the letter update.

e Delete the Drafting Supervisor’s signature from the “Release from Fabrication” to permit adding
of notes using the PDF “Stamp Tool”.

e Adds/revises drawing security to “Password Protected” with the allowance for “High
Resolution” printing and “Commenting, Form Filling and Signing” options if not already
established.

e Using the “Stamp Tool” creates a unique stamp for each approved RFD or NCR with the
following details included in the note:
O Identification of the implementing document (e.g, RFD-14-019 or NCR XXXXX.).
O Brief description of the changes — if the content of the document cannot be clearly
described, a hard copy of the implementing document will need to be provided to the
Supplier or ATI. Also identifies whether an eventual drawing update will be required.
O Applicability of the change (e.g., for RFD-14-019, only applicable to C6 and all Type
A and Type B castings, etc.)
NOTE: Unless an RFD is specificaly exempted by the RLM, per ENG-010 only three (3)
“stamps” (ECNs or RFDs) are permitted to accumulate against a drawing -- the next
“stamp” will require an ECN and the drawing MUST be formally revised in a timely manner.
e  Ensures that the “stamp” is highlighted in yellow with a thick border to stand out.
NOTE: If RFD is exempted from an eventual drawing update by the RLM, the text of the
RFD “stamp” should clearly identify that no update is ever required.

e Save the drawing and send to the Drafting Supervisor for his signature in the “Release for
Fahriratinn” ctamn hlnrlk

A 4

Drafting Supervisor re-signs the “Release for Fabrication” stamp block and sends the pdf drawing to the
Design Integration Manager for posting.

A 4

/Design Integration Manager posts the impacted drawings on the NCSX Manufacturing Web and the \
INTRALINK data base and also notifies impacted project personnel to ascertain whether they desire a
copy of the revised drawing. Ensures that the PPPL Procurement Representative is notified to enable the
Supplier to also be notified.

NOTE: At the next full revision of the drawing the RLM, Design Integration Support Manager, and
the Systems Engineering Support Manager ensures that the letter updates are incorporated. For
those RFD stamps determined to never need an update, the RFD stamp will remain on the updated
drawing.

K END /
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Attachments

1 — Guidelines for Reviewing/Checking Electronic Models and Drawings

2 —-NCSX ECN Forms
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Attachment 1

Guidelines for Reviewing/Checking Electronic
Models and Drawings

The PPPL Engineering Drafting/CAD Guidelines and Standards (ES-DRFT-001) contains
guidelines and standards for electronic models and drawings. Section 6 of that new PPPL
Engineering Standard contains general guidelines for reviewing/checking models and drawings.
The NCSX Project has developed the following NCSX-specific guidelines to assist
reviewers/checkers in performing these tasks:

General Responsibilities of a Checker

An individual shall be assigned as checker to review the models and drawing relating to quality,
accuracy, manufacturability and conformance to standards. These guidelines and responsibilities
apply to mechanical Pro/E models and drawings as well as for electrical AUTOCAD drawings.
The checker must be familiar with the function and criteria of the model and drawings to be
checked, but should not have been an active participant in preparing this material.
Responsibilities include:

e Ensuring the accuracy and completeness of the drawings submitted to him/her, taking
into account the design requirements, and assuring compliance with PPPL Drafting/ CAD
Process and Standards plus other applicable standards.

e Examining detail, layout, assembly and installation model and drawings for practicality
of design; accuracy and conformity to the design criteria and/or existing specification &
standards.

e Applying knowledge of mechanical and/or electrical design methods; of
manufacture/assembly; and drafting techniques/procedures in performing this review and
check.

e ldentifying inconsistencies or needed changes (if any) in the models and drawings. The
checker shall discuss required changes with Cognizant Individual and/or Designer and
shall coordinate and check corrections.

Additional Responsibilities for Checking Mechanical Pro/E Models and Drawings

In addition to the general reviewing and checking responsibilities identified previously, the
following specific additional checks need to me made by a reviewer/checker of electronic
Pro/Engineer Models and Drawings:

e All Intralink released objects must have a description. The description should all be in
caps.

Controlled Document
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Attachment 1

Guidelines for Reviewing/Checking Electronic
Models and Drawings

e All objects should have a number — no names. The number should be of the form: se123-
115, where “s” represents the NCSX Project, “e” represents the drawing size, 123
represents the WBS number (either 3 or 4 place WBS), and 115 is a sequential
part/drawing number within this WBS. A vendor part number or legitimate library part
number may also be used. It should be noted that concepts numbers such as smc123-115
(mc represents your initials) must be converted to se123-115 before the model is moved
to the fabrication release level.

e Models should be moved out of our sketch areas and moved to the correct WBS
INTRALINK folder if the model represents the final released part.

e All parts should have a density specified.

e All parts and assemblies should have the analysis, model analysis, model mass properties
calculated based on the master rep.

e Make sure the “Insert Here” is located after the last feature or component in the model.

e Layers / Features should be placed on one layer only. Layers should be blanked and the
status saved.

e Models should be check to assure that there are no warnings; frozen features, circular
references, etc.

e Assembly models — Parts/components/subassemblies should not be placed on layers.
Simplified reps should be used to control the display.

e Geometric datum(s) should be placed on a layer called 9_GEO.

Note: Any components that are suppressed should be removed from the model. If the
component or feature needs to be suppressed the Project should understand why and try to work
in the direction of removing the suppressed features/models.

Controlled Document
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Attachment 2
NCSX ECN Forms

Forms are located at: http://engineering/EngForms.html .
The NCSX ECN from is a slightly modified form of the one shown on ENG-010. The NCSX
ECN forms are located at:

http:/Incsx.pppl.gov/SystemsEngineering/Config Mgmt/ECPs/ECP_Statusindex.htm

A sample of the NCSX ECN form (slightly modified) is contained below:

NCSX ENGINEERING CHANGE NOTICE (ECN) ECN #

COGNIZANT INDIVIDUAL:

ECNTITLE:

CC/WP/Job: AREA OR PROJECT: NCSX

LIMITATION OF SCOPE - NOTE: A Work Planning Form is NOT required if the total change
to be accomplished (ENG-032):

e Isnot large or complex or does not represent a new installation into a usable space

e Does not have a significant ES&H impact

e Does not involve tritium or other radioactive contaminated or activated equipment

e Does not impact multiple projects, systems, or groups
OR does not change the scope or intent of the original design.

Responsible Line Manager CONCURRENCE:
(Signature indicates that no Work Planning form is required.)

If non-concurrence or associated with a work planning form, enter the WP number:

DRAWING(S) Current TITLE
AFFECTED NUMBER: | Revision

Continued on the Back
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Attachment 2
NCSX ECN Forms

NCSX ENGINEERING CHANGE NOTICE (ECN) ECN #

COGNIZANT INDIVIDUAL:

ECNTITLE:

CC/WP/Job: AREA OR PROJECT: NCSX

DESCRIPTION OF CHANGE: (state drawing no., zone. group, or list attachments)

REASON FOR CHANGE:

ENGINEERING CHANGE NOTICE APPROVALS: DATE:

COGNIZANT INDIVIDUAL MAKING CHANGE:

RESPONSIBLE LINE MANAGER:

[1 Update Drawings Immediately [1 Defer Update and Use ECN Stamp

Other Comments:

Controlled Document
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NCSX ENGINEERING CHANGE NOTICE (ECN)

ECN #

COGNIZANT INDIVIDUAL:

ECN TITLE:
CC/WP/Job: AREA OR PROJECT: NCSX
DRAWING(S) Current TITLE

AFFECTED NUMBER: Revision

Controlled Document
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Engineering Web prior to use to assure that this document is current.
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Proposed by: Judy Malsbury On date: October 24, 2006

7. The Audit Team will review the effectiveness of the changes made as a result of
findings 1 and 2 prior to closure of the report. (ACTION: J. Malsbury by April
30, 2007)
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AUDIT FINDING REPORT
AUDIT NO.: 0609 FINDING NO 2
AUDIT NAME: NCSX Modular Coil Fabrication
AUDITED ORGANIZATION: NCSX
DATE OF AUDIT: August 15 — 22, 2006
REFERENCES:

ENG-010, Rev. 3, Control of Drawings, Software, and Firmware

NCSX-PROC-007 Revision 2, NCSX Electronic Model and Drawing/INTRALINK
Processes

PROGRAM REQUIREMENTS:

ENG-010 describes the process for changing already existing drawings including the
use of the Engineering Change Notice (ECN) form and the indication of pending
ECNSs for drawing, either via placing a paper ECN Sticker on the drawing or using
the Adobe Acrobat Stamp tool. The procedure also states that only drawings stamped
“Approved for fabrication” can be used for installation or fabrication, whether at
PPPL or a supplier’s facility.

NCSX-PROC-007 defines the project specified processes for the control of drawings,
including the use of ECNS.

FINDING: THE DRAWING CONTROL PROGRAM USED BY NCSX
NEEDS IMPROVEMENT.

This finding is supported by the following:

1. The ECN form contains the following minimal information in Attachment 1,
page 1, of ENG-010: the drawings affected, the current revision, and the title.
Note that ENG-010 Attachment 1, page 2, is inconsistent and lists drawings
affected, the new revision, and the title, but the intent of the procedure is to
list the revision level of the drawings that the cognizant individual wants to
revise

For at least some of the NCSX ECNs, the revision field is used to specify the
new revision for the drawing. Therefore, some of the ECNs contain drawings
that are listed as revision 0, which, according to the design engineer, means
that the drawings are new. This change in meaning in the revision number
presents some concerns, as follows:

a. The different uses of the revision number field could be confusing to
PPPL personnel who work on multiple projects.
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b. With the rule that up to three ECNs may be pending before a drawing is
actually changed, there does not exist a one-to-one correspondence
between ECNs and new drawing revision levels.

2. Prior to actual updating a drawing, an ECN note (stamp) is supposed to be
added to each drawing indicating that an ECN is pending for the drawing.
This provides a visual note to the reader of the drawing that a copy of the
ECN must be obtained and reviewed prior to using the drawing. All of the
drawings associated with ECNs 5130 (5 of 5 drawings) and a sample of the
drawings associated with ECN 5140R1 (8 of 76 drawing/sheet combinations)
were reviewed to assure that they contained the required ECN stamp. Of these
13 drawings, the following 9 drawings did not contain the required ECN

stamp:
ECN - Drawing ID New Current
- Number Revision Rev.in
Intralink
| 5130 | SE123-049 1 0
| 5140R1 | SE141-101 3 ]
- 5140R1  SE142A-242 0
5140R1 SE142B-252 1
- 5140R1  SE142C-047 0
5140R1  SE142C-386 0
' 5140R1 | SE142C-482 0
- 5140R1  SE142C-484 0
| 5140R1 | SE142C-486 0 |

3. Some of the drawings referenced on ECN forms and not indicated as
revision 0O (i.e., new) do not exist in Intralink. From the samples used in item
#2 above, the following drawings could not be found for ECN #5140R1:
SE142C-051, new revision 1, and SE142C-054, new revision 1.

4. The new drawings referenced on ECN #5140R1, specifically SE140-101,
SE140-102, and SE140-103 do not yet exist. The intent of the Lab-wide
ECN program is to control changes to existing approved drawings, not to
identify drawings that are new. ECNs are then to document the changes in
the drawing with the intent that once the ECN is approved, the drawings can
be finalized, i.e., all the information required for the drawings is available.

5. The MC Fabrication Project Engineer stated that only a few of the drawings
are relevant to the onsite fabrication process. One of these drawings is
SE141-123, Type C Winding Form and Stud Weld. The current version of
this drawing, Revision 1, is not available in the field. It is not clear that the
MC Fabrication Project Engineer was aware of the new revision.

RECOMMENDED CORRECTIVE ACTION:
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. The audit team was told by the MC Fabrication Project Engineer that the
number of drawings that are needed in the field are minimal. If so, this smaller
set of drawings should be identified and formally maintained with a higher
priority, helping to assure that the current versions are always available in the
field.

. This project is the first one at PPPL to be heavily involved with CAD models.
With the exception of procurements and field work, it is not clear that the
large number of drawings maintained is value added. The information is
available within ProEngineer. If a drawing is not needed by someone else in
the fabrication line, then why take the time to generate it?

. The issue with indicating ECNs on approved drawings occurred in an earlier
audit of the PPPL Drawing Control program (audit #0308, August 2003). The
project should review why this problem recurred and what can be done to
prevent it from recurring.

. The Project should determine the cause for the time delay between the
approval of the ECN and the updating of the drawings in the field.
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Audit # 0609 Finding # 2

CORRECTIVE ACTION (to be completed by audited organization):

Proposed by: Wayne Reiersen On date: October 20, 2005

PROJECT RESPONSE

1. Drawings not yet released for fabrication will be identified as “NEW” per
TCR-004 to Rev 3 of ENG-010. The Project will follow the convention in
ENG-010 of making reference to the current drawing revision. The NCSX
ECN form is consistent this practice, but adds in a space for RLM comments
to state whether or not an immediate update (vs. an ECN stamp) is needed.
(COMPLETED.)

2. The Head of Design Integration (Tom Brown) is responsible for posting all
drawing updates in PDF form within Intralink. When a drawing is updated
that relates to modular coil fabrication, the Head of Design Integration is
responsible for notifying the ATI for the modular coils (Jim Chrzanowski),
the ATI for Field Period Assembly (Mike Viola), or the ATI for Machine
Assembly (Erik Perry) that the drawing(s) has been updated. The respective
ATI is responsible for maintaining a current file in the field of all and only
those drawings required for modular coil fabrication or field period assembly.
The ATI will update the drawing file in the field when notified of a drawing
change and the manufacturing procedures when appropriate. The project will
be diligent in exercising these responsibilities. (ACTION: Tom Brown to
implement this process effective immediately.)

3. The Systems Engineering Support Manager (Bob Simmons) is responsible for
notifying the responsible ATl when an ECN is processed that relates to
modular coil fabrication. The ATI is responsible for ensuring that the field
personnel are properly notified and that appropriate changes are made to the
manufacturing procedures and drawing file in the field (note on paper copies
that ECN has been issued if appropriate). The Systems Engineering Manager
is involved in every ECN (he or the Design Integration Manager are the only
ones authorized to obtain an ECN number from the Design Supervisor.
PROC-007 is being updated to reflect this and the requirement to notify the
both the Design Integration Manager and the responsible ATI that an ECN
has been approved. (ACTION: Bob Simmons to immediately implement
this process and update NCSX-PROC-007-03 by November 30, 2006)

4. When an ECN or RFD is approved, a stamp is placed on the drawihg
indicating that there is an outstanding ECN or RFD against that drawing.
(Note that an ECN stamp may not be applied if the Systems Engineering
Support Manager determines that a drawing update is imminent.) Each time a
stamp is applied, either an ECN stamp or a RED stamp, the revision level of
the drawing will be denoted differently in order to uniquely identify the
drawing. An “a” will be applied to the revision level for the first stamp, a “b”
for the second stamp, and so on. A revision 2 drawing with two stamps on it
would appear as Rev. 2-b. Drawings will be updated when there are three
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TEMPORARY CHANGE REQUEST

TCR NO. TCR-ENG-010, R3-004
(e.g., TCR-ENG-021,R1-001)

The Temporary Change Request (TCR) Form is to be used to process urgent or minor changes for PPPL Policies,
Organization/Mission Statements and Procedures. The TCR should be used when changes are:

1) urgent, and can not wait the 2-4 week period for Department Head review/comment, or

2) minor, and do not warrant Department Head review.

Person Requesting Change: Judy Malsbury
Department Name: PPPL QA Phone Ext: X2415
Document Number: ENG-010 Revision No.: Rev 3

Document Title: Control of Drawings, Software, and Firmware

Reason for change:

(1) Clarifies that an ECN is not needed specifically if a new drawing is created per Section
A of ENG-010, but permits that a new drawing may be listed on an ECN for changes to
existing drawings per Section B if it is deemed necessary that a new drawing be created
to properly address the changes outlined in the ECN.

(2) Correct typographical error on Page 2 of Attachment 1 (ECN Form) to ENG-010

Change description: (Summarize and attach changed pages, with changes clearly indicated)
I. Clarification of Purpose of ECN:
(1) Section A (New Drawings) of ENG-010 addresses the process of preparing and approving
new drawings. A new paragraph will be added that states:

“An ECN is NOT needed to create a new drawing. The exception to this will be that as
part of revising a drawing per Section B (Drawing Changes), a new drawing is deemed
necessary. In this instance, the Cognizant Engineer may also list those new drawings
needed to fully implement the changes described in the ECN.

(2) Section B (Drawing Changes), Procedure Step B3 is revised as follows: (changes
underlined)

“Lists drawing numbers. Any new drawings that may be needed to created in
order to fully implement the changes described in the ECN may also be listed for
completeness. For new drawings, the current revision number should annotated
as “NEW”. Details of the drawing changes to be implemented by Drafting
should be attached as sketches or marked up prints and the form so annotated.

Printed copies of this document are considered UNCONTROLLED / Information Only copies. The official document is at
http://www-local.pppl.gov/eshis/#ProcdsPubs ES&H and Infrastructure Support Department maintains the signed original.





Il. Correction of ECN Form

Page 2 of Attachment 1 (ECN Form) incorrectly identifies “New Revision” vs. “Current
Revision”. The attached revised ECN Form corrects this typographical error.

TCR-ENG-010, R3-004

1. Does this TCR significantly alter the intent or scope of the document? YES:_NO: X
2. Does this TCR significantly impact ES&H? YES: NO: X

If 1 or 2 is YES, Explain why the changes should not be routed for Department Head review:

Mike Williams 10/13/06
Department/Division Head Approval Date
J.W. Anderson 10/17/06
Head, ES&H and Infrastructure Support/designee Date

Release/Effective date of this TCR: October 17, 2006

Incorporate this TCR into next revision of this document? Yes X No

Printed copies of this document are considered UNCONTROLLED / Information Only copies. The official document is at
http://www-local.pppl.gov/eshis/#ProcdsPubs ES&H and Infrastructure Support Department maintains the signed original.
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PRINCETON PLASMA No. ENG-010 Rev 3
PPPL PHYSICS LABORATORY PROCEDURE page 1 of 7
Subject: Effective Date: Initiated by:
May 30, 2003
Control of Drawings, Software, and Head, Engineering and Technical Infrastructure
Firmware
Supersedes: Approved:
Rev. 2 dated
4/5/02 ]
Director

APPLICABILITY

This procedure applies to all activities at PPPL involving changes to engineering, facilities, and
technical infrastructure that require the creation or change of drawings. This procedure defines
the process to follow to create, change, check, and use drawings.

This procedure also applies to software or firmware maintained by PPPL that performs
operational or process control or that monitors ES&H status.

This procedure does not address changes to requirements specifications. It is PPPL’s policy that
each Project, using a graded approach, develop and manage their own program for the
configuration control of requirements specifications. Such specifications may include project
requirements, system requirements, and physics requirements documents.

This procedure also does not address changes to technical procedures which are addressed in
ENG-030, PPPL Technical Procedures for Experimental Facilities.

INTRODUCTION

Laboratory activities that introduce change to engineering, facilities, and technical infrastructure
and equipment often require the creation, preparation, alteration, and completion of drawings.
This procedure uses the Engineering Change Notice (ECN) as the means by which Drafting may
add new drawings or receives permission to change approved drawings. New drawings may also
be added en masse by projects and numbered in accordance with approved procedures.

Software or firmware modifications or computer system level changes for systems whose failure
could adversely impact operations use the Software Change Notice (SCN) to effect changes. The
SCN provides a means of communicating, approving, limiting, and documenting change.

Both the ECN and the SCN can be generated as stand alone documents or as adjunct documents

to a Work Planning form per procedure ENG-032 per the discretion of the Responsible Line
Manager (RLM).

REFERENCES

ENG-032 Work Planning Procedure
ENG-033 Design Verification
PPPL Drafting Manual

Printed copies of this document are considered UNCONTROLLED / Information Only copies. The official document is at
http://www-local.pppl.gov/eshis/#ProcdsPubs ES&H and Infrastructure Support Department maintains the signed original.
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DEFINITIONS

Cognizant Individual The individual assigned responsibility for making a change (both
(Cog) the equipment configuration and the drawing which documents

this configuration.) These individuals are identified by the RLM.

Drafting The group responsible for the drawings at PPPL.

Engineering Change Form used to initiate, authorize, and describe changes to drawings.
Notice (ECN)

Responsible Line Manager The manager who accepts responsibility for the work and the

(RLM) process leading to the performance of the work. This includes
accepting responsibility for the change and the process leading to
the change and all associated procedure changes. These
individuals are identified by the Department Heads. The list of
approved RLMs is available on the Engineering & Technology
Department home page.

Software Change Notice Form used to authorize and describe changes to
(SCN) software/firmware.

General Reqguirements for Drawings

Except where a new project has generated new drawings and numbered them in accordance with
internal project procedures and CAD systems, the Drafting section issues drawing numbers for all
new PPPL drawings, whether drawn by Drafting, the Cog, or other support personnel, and records
the numbers in Drafting’s records. In the instance of new project drawings, the project bears full
responsibility for turning over all drawings and their numbering systems, whether electronic or
hardcopy, to the Drafting section per PPPL policy at an appropriate point in the project lifecycle
per the project RLM. Official PPPL drawing numbers are required for all drawings required for
the manufacture of equipment or hardware incorporated into any experimental device or facility.
Prior to issuance of the number, the picture is considered a sketch for presentation or information
purposes only. When the picture has been placed on a lab drawing frame format and given a
number, it is considered an unapproved drawing, which may be used at design reviews but may
not be used for fabrication or installation or external use. A drawing is considered approved when
the Cog who has requested the drawing has reviewed, has checked or has had checked, has
approved, and has signed the drawing, thereby verifying the drawing for content and correctness,
and a Drafting checker has verified that the drawing complies with Drafting standards. It is
incumbent on the RLM to assure, whether by discussion, spot checks of drawings, Peer Review of
drawing packages, or other means per RLM discretion, that the drawings represent the design as
vetted by any review processes that has occurred.

A preliminary drawing may be used for in-house fabrication with the approval of the cognizant
engineer by signing the preliminary print. The fabricated part will be quarantined in the shop until
the approved drawing is submitted to the shop.

PROCEDURE

This procedure is divided into four parts.

Printed copies of this document are considered UNCONTROLLED / Information Only copies. The official document is at http://www-local.pppl.gov/eshis/#ProcdsPubs ES&H and Infrastructure Support
Department maintains the signed original.
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Part A — New Drawings

Part B — Drawing Changes

Part C — Using drawing for installations or fabrications

Part D — Transmitting Electronic Files of PPPL Approved Drawings
Part E — Software changes

A. New Drawings

The Cog is responsible for providing new drawings to Drafting. These drawings may be hand
generated, generated via a computerized tool, or provided by a subcontractor or supplier.

Drafting is responsible for issuing new PPPL drawing numbers for all drawings and for logging
new drawings into Drafting files and records. Drafting is responsible to assure that all required
approvals are provided for the drawing. New drawings may also be added en masse by projects
and numbered in accordance with approved procedures.

The steps for new drawings are:

RESPONSIBILITY ACTION

Cog 1. Sketches the drawing, either on paper or via the computer.

2. Delivers the drawing to Drafting (paper media or computer media or both).
Drafting 3. Assigns a number to the drawing.

4. Formalizes the drawing to PPPL drafting standards.

5. Assigns a checker to the drawing.

Checker 6. Verifies that the drawing is consistent and complies with the PPPL Drafting
Standards and indicates so by signing the drawing block.

Cog 7. Approves drawing. Note that the Cog or an appropriate designee is
responsible for checking and verifying the technical accuracy, dimensions,
and tolerances prior to signing the drawing as approved. .

Drafting 8. Stamps original drawing - "Release for Fabrication™

B. Drawing Changes

The Cog is responsible for filling out an ECN form when changes to approved drawings are
required. Minor field changes may be red-lined on the drawings and implemented as long as an
open ECN exists for the drawing. Such changes are those that do not change the scope of the
design; typically they reflect field adjustments that were not anticipated. The Cog is responsible
to assure that these changes are submitted to Drafting as soon as possible. The Cog also accepts
responsibility that the changes performed under such mechanisms are indeed minor and within
the scope and context of all reviews that apply. If there is no open ECN associated with the

Printed copies of this document are considered UNCONTROLLED / Information Only copies. The official document is at
http://www-local.pppl.gov/eshis/#ProcdsPubs ES&H and Infrastructure Support Department maintains the signed original.
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drawing, an ECN must be opened within a reasonable amount of time as determined by the
RLM.

The RLM is responsible for approving the ECN form to permit Drafting to make changes. The
RLM is responsible for deciding if a completed Work Planning Form is required or desired prior
to the implementation of an ECN per procedure ENG-032.

Changes which the Cog and RLM do not feel should be incorporated into the original drawing
shall be documented via a non-conformance report (NCR).

The Drafting supervisor is responsible for issuing ECN numbers to the Cog, logging ECN
numbers, assigning the ECN actions to Drafting personnel, performing the ECN changes,
obtaining drawing approvals, and closing out the ECN once all changes have been incorporated.
Those drawings, which are pending changes via the ECN system, shall have an ECN with the
ECN number placed on the original. This identifies to any individual that changes are pending on
that drawing and that they should check with the drafting supervisor to see what changes are
being planned for that drawing. Once the ECN changes have been completed, the revised
drawing shall be entered into the Central CADD Files and drawing with the ECN sticker
removed. The Drafting Supervisor is responsible for adding any other drawing numbers to the
ECN form which may be entailed as part of the change. These drawings shall have the same
approvals as other drawings. Drafting is responsible for assuring that drawings are updated upon
the receipt of three (3) ECNs.

RESPONSIBILITY ACTION

Cog 1. Completes pertinent information on the form. Information to be
included on the ECN include:

- The Cog’s name

- Atitle for the ECN appropriate for the technical nature of the
work in progress.

- The cost center, work package, and job number for the work.
This is the charge number to be used by Drafting when
incorporating the change.

- The description of the change adequately document the change
and its location, areas impacted, interfaces, and system
impacts. Consult the system engineers if impacts are not
known.

RLM 2. Enters the number of the associated Work Planning form. A Work
Planning Form is required if the change:

is large or complex or represents a new installation into a usable space
has a significant ES&H impact

involves tritium or other radioactive contaminated or activated equipment
impacts multiple projects, systems, or groups

OR changes the scope or intent of the original design.

If a Work Planning form is not required per the decision of the RLM,

Printed copies of this document are considered UNCONTROLLED / Information Only copies. The official document is at http://www-local.pppl.gov/eshis/#ProcdsPubs ES&H and Infrastructure Support
Department maintains the signed original.
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the RLM must sign the ECN form indicating such.

Note: Even if the above specific triggering requirements do not precipitate
the use of a Work Planning Form, the RLM can always use a Work
Planning Form at any stage from conceptual design to final stages of
project termination to manage work. .

Cog 3. Lists drawing numbers. Details of the drawing changes to be
implemented by Drafting should be attached as sketches or marked up
prints and the form so annotated.

Cog/RLM 4. Signs the form prior to submittal to Drafting.
Cog 5. Consults Drafting to obtain an ECN number.
Drafting 6. Issues the ECN number. This number opens a log record for the ECN

which includes the name of the Cog to whom the ECN is assigned.
Place "ECN Sticker" on original copy until changes have been
completed.

Drafting 7. Makes the necessary changes. Drafting shall add drawing numbers to
the ECN if it becomes clear that additional drawings are impacted by
the change. The Cog must also approve these drawing changes.

8. Processes the drawing per steps A.5 — A.7.

9. Closes the ECN number when all changes have been incorporated into
the drawings.

It is recognized that significant time and resources may be required to modify drawings for
relatively minor changes. Projects may, at their opinion, elect to utilize an interim “stamp” process
by which the drawing may be modified using the “Stamp Tool: within Adobe Acrobat to make
changes to the pdf drawing without changing the full revision number of the drawing or requiring a
full review and approval cycle within INTRALINK to change ProE models and drawings. The
RLM will determine on a case-by-case basis on whether this stamp” process may be used or
whether a full revision to a drawing is required.

If a “stamp” process is used, a letter revision (e.g. r0-a) will be used to document that a “stamp”
has been assigned. In keeping with the “three changes” rule outlined above for ECNs, if a “stamp
process” is adopted after three “stamps” are placed on the drawing, the Project MUST process and
incorporate an ECN and revise the drawing in a timely manner; the Project cannot accumulate 3
ECNs that collect three “stamps” each.

C. Using drawings for installations or fabrications

"This procedure requires that a) only prints of approved drawings can be stamped "Approved for
fabrication” and b) only drawings stamped "Approved for fabrication” can be used for installation
or fabrication, whether at PPPL or a supplier's facility. Approved drawings are required when:

Printed copies of this document are considered UNCONTROLLED / Information Only copies. The official document is at http://www-local.pppl.gov/eshis/#ProcdsPubs ES&H and Infrastructure Support
Department maintains the signed original.
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used for procurements or subcontracts (as required by the PPPL Procurement Manual),
for in-house fabrication except where exempted by the RLM with the concurrence of the
FOM Division Head, or

as required by the associated Work Planning form (ENG-032).

Otherwise, the drawing requirements are at the discretion of the RLM." The drafting supervisor
initials and dates the stamp. There are no PPPL requirements for an expiration date on drawings,
therefore "N/A" shall be placed in the expiration date space.

RESPONSIBILITY ACTION

Responsible 1. Requests a drawing from Drafting.
Individual

Drafting 2. Assures that drawing is approved.

3. Makes copy of drawing and stamps it “Approved for fabrication.”

NOTE: A "Release for Fabrication" stamp must be placed on the floppies,
which are sent to the manufacturer. The file size and date shall also be
added to the label. This would allow PPPL QC and Engineering to verify
the date and revision of the floppies being used by the manufacturer. A
print out identifying the drawings with revision will also be provided to
the vendor.

Cog 4. Provides updated drawings to the manufacturer or assembler, if
changes occur prior to completion of the order. These drawings shall
also be stamped "Release for Fabrication".

D. Transmitting Electronic Files of PPPL Approved drawings
The Central CADD Design Group is responsible for transmitting all electronic files of approved

PPPL drawings to outside vendors and laboratories for fabrication purposes. This is to ensure that
the electronic file is current and that there are no outstanding ECN’s on the drawing.

RESPONSIBILITY ACTION
Responsible 1. Makes request to CADD Design Group to transmit an electronic file
Individual of a PPPL drawing outside of the laboratory and sends a copy of the

request to procurement
Drafting 2. Assures that electronic file is current with no outstanding ECN’s

3. Makes hard copy of file and stamps drawing with ‘Approved for
Fabrication”.

4. Transmits electronic file to outside party.

5. Provides copv of stamped drawina to responsible individual for

Printed copies of this document are considered UNCONTROLLED / Information Only copies. The official document is at http://www-local.pppl.gov/eshis/#ProcdsPubs ES&H and Infrastructure Support
Department maintains the signed original.
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shipment to outside party.
E. Software Changes

The Responsible Line Manager is responsible for determining what specific software modules or
packages under his or her control are considered to be critical and operational and providing this
information to the Computer Division. Critical refers to software whose failure could adversely
impact operations. This individual is also responsible for approving changes to this software.

The Computer Division is responsible for maintaining a list of software or packages that are
deemed to be critical and operational for which changes should be controlled via the SCN. The
Computer Division will conduct an annual review with RLMs to incorporate additions to this
list. The Computer Division is also responsible for tracking open SCNs.

The Cognizant individual responsible for implementing changes in critical and operational
software is responsible to generate a Software Change Notice to document the change. This
individual is also responsible for the scheduling of the change to assure that the timing of the
change is compatible with operations and to assure that backout from the change can be
performed, if necessary.

RESPONSIBILITY ACTION

Cog 1. Initiates a Software Change Notice by obtaining an SCN number for
the required change.

Computer Division 2. Issues numbers and maintains an SCN log.

Cog 3. Completes the SCN form.

4. Obtains the requesting Manager’s approval signature for the
definition of scope and desired results, if the person requesting the
change is not the RLM.

Responsible 5. Approves change.
Division
Cog 6. Implements change to software and closes out SCN by completing

the date of the change and signing the form. Forwards original,
closed SCN to the Computer Division. Notifies the requesting
individual that the change has been made.

Computer Division 7. Files closed SCN.

ATTACHMENTS:
1. Engineering Change Notice Form.
2. Software Change Notice Form.

Printed copies of this document are considered UNCONTROLLED / Information Only copies. The official document is at
http://www-local.pppl.gov/eshis/#ProcdsPubs ES&H and Infrastructure Support Department maintains the signed original.
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Engineering Change Notice Form (ECN) Attachment 1

TCR-ENG-010,R3-004
PPPL ENGINEERING CHANGE NOTICE (ECN) ECN #

COGNIZANT INDIVIDUAL:
ECNTITLE:

CC/WP/Job: AREA OR PROJECT:

LIMITATION OF SCOPE - NOTE: A Work Planning Form is NOT required if the total change
to be accomplished (ENG-032):

e Isnot large or complex or does not represent a new installation into a usable space
e Does not have a significant ES&H impact
e Does not involve tritium or other radioactive contaminated or activated equipment

e Does not impact multiple projects, systems, or groups
OR does not change the scope or intent of the original design.

Responsible Line Manager CONCURRENCE:
(Signature indicates that no Work Planning form is required.)

If non-concurrence or associated with a work planning form, enter the WP number:

DRAWING(S) Current TITLE
AFFECTED NUMBER: Revision

Continued on back.
DESCRIPTION OF CHANGE: (state drawing no., zone. group, or list attachments)

REASON FOR CHANGE:

ENGINEERING CHANGE NOTICE APPROVALS: DATE:
COGNIZANT INDIVIDUAL MAKING CHANGE:
RESPONSIBLE LINE MANAGER:

Printed copies of this document are considered UNCONTROLLED / Information Only copies. The official document is at
http://www-local.pppl.gov/eshis/#ProcdsPubs ES&H and Infrastructure Support Department maintains the signed original.
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Engineering Change Notice Form (ECN) Attachment 1

PPPL ENGINEERING CHANGE NOTICE (ECN)

TCR-ENG-010,R3-004

ECN #

ECNTITLE:

COGNIZANT INDIVIDUAL:

CC/WP/Job: AREA OR PROJECT:

DRAWING(S)
AFFECTED NUMBER:

Current
Revision

TITLE

Printed copies of this document are considered UNCONTROLLED / Information Only copies. The official document is at

http://www-local.pppl.gov/eshis/#ProcdsPubs

ES&H and Infrastructure Support Department maintains the signed original.
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Software Change Notice Form (SCN) Attachment 2

PPPL SOFTWARE CHANGE NOTICE (SCN) FORM SCN #

NAME OF COG INDIVIDUAL: DATE:

PROJECT: SYSTEM:

COMPUTER:

LIMITATION OF SCOPE - NOTE: A Work Planning Form (ENG-032) is NOT required if the total
change to be accomplished:

e Isnot large or complex or does not represent a new installation into a usable space

e Does not have a significant ES&H impact

e Does not involve tritium or other radioactive contaminated or activated equipment

e Does not impact multiple projects, systems, or groups
OR does not change the scope or intent of the original design.

Responsible Line Manager CONCURRENCE:
(Signature indicates that no Work Planning form is required.)

If non-concurrence or associated with a work planning form, enter the WP number: :

GENERAL DESCRIPTION OF CHANGE:

REASON FOR CHANGE, DESIRED RESULTS, REQUIRED TESTING:

LIST PROGRAMS AFFECTED OR ATTACH LIST OR DIRECTORY:

INDIVIDUALS TO NOTIFY THAT CHANGE HAS BEEN IMPLEMENTED:

SOFTWARE CHANGE NOTICE APPROVALS
Cognizant individual requesting change:
Requesting Manager:

Responsible Line Manager approving change:

Date change implemented: By:

Printed copies of this document are considered UNCONTROLLED / Information Only copies. The official document is at
http://www-local.pppl.gov/eshis/#ProcdsPubs ES&H and Infrastructure Support Department maintains the signed original.
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stamps requiring drawing changes. Not all RFDs require drawing changes.
There are instances when a supplier requests permission to build a part
differently than the drawing and the project approves the deviation without
any intent of changing the design or generating an as-built drawing of the
part. In those cases, the stamps for the RFDs will not be removed from one
drawing revision to the next. (ACTION: Bob Simmons to update NCSX-
PROC-007-03 by November 30, 2006.)

5. The project will continue to update drdwings based on its assessment of
priorities. We are working under tight resource constraints and updating
drawings sometimes takes much longer than desired. The responsible design
and manufacturing engineers determine if there is an immediate need to
update the drawing(s) or whether the ECN stamp or RFD stamp will suffice
and the NCSX ECN form shown in Rev 3 to PROC-007 reflects this.
Nonetheless, the responsible ATI is notified when either an ECN or RFD is
approved. (ACTION: Bob Simmons to update NCSX-PROC-007-03 by
November 30, 2006.) @

Proposed by: Judy Malsbury On October 24, 2006

6. The Audit Team will review the effectiveness of the changes made as a result
of findings 1 and 2 prior to closure of the report. (ACTION: J. Malsbury by
April 30, 2007)

Finding2 page5



NCSX NATIONAL COMPACT STELLARATOR EXPERIMENT

PROCEDURE: NCSX-PROC-007 Revision 3 Page 1 of 16
Title Initiated by: Effective Date:
1 . Digitally signed by Bob Simmons
NCSX Electronic Model and | gy gjmmons e =i
DraW”’]g/I NTRALI N K Date: 2006.11.15 12:56:07 -05'00" 11/15/2006
Processes NCSX Systems Engineering
Support Manager
Concurrence by: Concurrence by: Concurrence by:
Dr\!it "y‘J(%zhdn:y\methJsb WPPPL ’_f"/ 2096'.11'15 James H. DN c”r{ S md bwc":we o Ch .guwsm
Judith Malsbury g L | Y Tom Brown - Bae |ERROL BERES
NCSX Quality Assurance NCSX Design Integration PPPL Mechanical Design
Manager Manager Branch Head
Concurrence by' Approved by: Supersedes:
Mike Williams & i @ Wayne Reiersen r g s iimen Revision 2
PPPL Head, Engineering & NCSX Engineering Manager May 5, 2006
Technical Infrastructure

Record of Revisions

Revision Date Description of Changes
0 5/4/2005 Initial Issue
1 6/12/2005 Clarified Fabrication Designation for Pro/E and Non-Pro/E
Files.
2 5/5/2006 Modified Section D (Annotation of Drawings with RFD or

NCR Identification) to reflect new “stamp” process which
permits modifying pdf drawing to post a “stamp” identifying
the change approved by RFD or NCR).

3 11/15/2006 | General re-write of this procedure to

e Clarify that only the Systems Engineering Support
Engineer (or his designee) can request an ECN Number
for NCSX drawings to ensure that the proper reviews are
provided.

e Clarify the review and approval processes for all electronic
drawing files.

e Distinguish when a RFD stamp process will require an
update to a drawing.

Applicability

This procedure is applicable to the entire NCSX Project and only addresses electronic files and
drawings. Hard copy legacy drawings are not addressed.
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Introduction

The NCSX Pro/E/INTRALINK Users Guide provides the processes by which an electronic 3D
Computer Aided Design and Drafting (CADD) model, assembly, part, or drawing is promoted
from a *“conceptual design” status through a “release for fabrication” status. Once a drawing is
“released for fabrication”, it is placed under configuration control and revisions are controlled by
ECPs per NCSX-PROC-002. INTRALINK provides both a storage capability that is utilized for
both Pro/Engineer (Pro/E) models and drawings (mechanical) and non-Pro/E files and drawings
(e.g., AUTOCAD electrical drawings, files utilized for numerical control (NC) fabrication (e.g.,
.dxf, IGES and .STEP files), and other non-Pro/E files such as adobe acrobat format (.pdf) and
text (.txt) files .

Electronic models are the basic building block of the Pro/E CAD system. From these 3D
mechanical models all the associated parts and assemblies with the exception of standard or
“library” parts such as fasteners, washers, etc and 2D mechanical drawings are derived. Pro/E
3D models and 2D drawings are reviewed and approved within INTRALINK and a pdf
representation contains a final electronic signature. The Pro/E/INTRALINK database also
provides configuration control processes for mechanical 3D models, parts, assemblies, and 2D
drawings. This will also include data curves if they are needed or skeleton parts (used for
making port cuts). In AUTOCAD 2D electrical drawings, the INTRALINK review and approval
process is not utilized so electronic signatures of reviewers and approvers is done on the pdf
representation. NCSX Electronic Signature Procedure, PROC-005, describes the electronic
signature process.

For suppliers not having Pro/E as their CADD system and utilizing numerical control fabrication
techniques, the NCSX Project converts the approved Pro/E models and Pro/E or AUTOCAD
drawings to .dxf (based on 2D drawings) or IGES or STEP files (based on 3D models) for
transfer to the suppliers. These files (.dxf, IGES, or STEP) are not stored in the promotion
process since they are directly obtained from the approved Pro/E data files that are in the
INTRALINK promotion and approval process.. Conversion of approved AUTOCAD drawings
to non-native .dxf files can be done utilizing the approved drawing files. Configuration control of
these non-native translations from approved Pro/E and AUTOCAD files is maintained by the
Design Integration group; when a model and/or drawing is updated, the Design Integration group
creates an updated .dxf, IGES, STEP, or .txt file for transmittal to the supplier. In addition, the
approved drawings and the associated “read me” file that accompanies these models and
drawings is updated and recorded on the Supplier FTP site per NCSX Procedure PROC-006.

It is essential that vendors and in-house fabricators have a means by which to identify those files
and drawings promoted to the “release for fabrication” status. Pro/E files are those designated
with the .prt (parts and models), .asm (assemblies) and .drw (drawing). For these Pro/E
drawings, until the drawing is promoted and approved for “release for fabrication,” the title
block will not have a revision number. Within INTRALINK, a “work in progress” (WIP)
drawing is tracked with a unique INTRALINK “revision” number (will be Rev 0 prior to the
initial release for fab) and a version number. Once initially approved, a Rev 0 will be placed in
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the drawing title block. The revision number in the title block is then is advanced (e.g., 1, 2,
etc.) as the file is updated and approved with a “release for fabrication” status.

While it is important to clearly identify those files that have been promoted to “release for
fabrication” status, it is equally important to provide this information to suppliers and to in-house
fabricators. For suppliers, the Supplier FTP Site provides the most recent the product
specification, approved (but not yet incorporated) Requests for Deviation (RFDs), and models
and drawings provides a ready reference to those files released for fabrication. The product
specification becomes part of the contract documentation and any subsequent updates are
included as part of contract modifications. The product specification also lists the most recent
versions of the drawing files and Requests for Deviations (RFDs). In addition, the Supplier FTP
contains a “read me” file to clearly explain what is contained in these packages. Out-of-date or
superseded drawing files are removed from this site and archived in INTRALINK. Electronic
data files are also removed from the FTP site to preclude confusion.

It has been noted, especially for the MCWF and VVSA procurements, that we are processing and
approving RFDs and NCRs that have an impact on existing “release for fabrication” drawings.
At this time, NCRs are not normally incorporated into drawings since the NCRs documents an
“as-built” condition that varies from the design and is applicable only to a specific
part/component. However, it is likely that the approved deviation from the design approved in
the NCR may also likely impact follow-on parts or components in which case a RFD will be
processed per PROC-009. Formally revising a drawing each time (via ECN) is both time
consuming and has created real cost and schedule issues. Accordingly, the RLM has the
authority to delay or not incorporate the revision into the drawings. If it is decided to defer or
never incorporate the request for deviation into the impacted drawings, it is permissible to utilize
the “Stamp Tool” in Adobe Acrobat to annotate the drawing with a stamp which describes the
deviation from the design. Only the Design Integration Manager, Design Supervisor, or the
Systems Engineering Support Manager — these are the only three -- are authorized to to make a
change to a “released for fabrication” pdf drawing using the “Stamp Tool” without changing the
full revision of the drawing or requiring a full review and approval cycle within INTRALINK to
change the ProE models and drawings. NOTE: the “Stamp” will only reference the RFD or
ECN. However, in keeping with the requirements of PPPL Procedure ENG-010, once three
“stamps” are accumulated against a drawing, the next “stamp” will require a formal drawing
revision in a timely manner. The exception to this rule will be certain RFDs that are judged to
never require a drawing revision and this category of RFD “stamps” will not be included in
the “3 stamp” requirement — Section D of this procedure addresses this category.

If a “stamp” process is authorized, it is imperative that the impacted parties (suppliers or
internal PPPL personnel) be notified. Accordingly, the NCSX Systems Engineering Support
Manager is responsible for providing a copy of the approved RFD (per PROC-009) or ECN to
the appropriate project personnel or to the PPPL Procurement Representative to ensure that
the impacted parties receive timely notification.

Controlled Document

THIS IS AN UNCONTROLLED DOCUMENT ONCE PRINTED. Check the NCSX
Engineering Web prior to use to assure that this document is current.






NCSX PROCEDURE: NCSX-PROC-007 Revision 3 Page: 4 of 16

Referenced Documents

Document Number

Document Title

NCSX-PLAN-CMP

Configuration Management Plan

NCSX-GUID-PRO/INTR

Pro/INTRALINK Users Guide

NCSX-PROC-002

Configuration Control

NCSX-PROC-005

Electronic Signatures

NCSX-PROC-006

Control of NCSX Supplier and In-House Fabrication Information

NCSX-PROC-009

Requests for Deviations

PPPL Engineering Procedure 010

Control of Drawings, Software, and Firmware

PPPL-DRFT-001

PPPL Engineering Drafting Standard

PPPL QA Procedure 005

Control of Non-Conformances
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Procedure

A. Final Review and Approvals (Release for Fabrication) of Electronic Mechanical Model
and Drawing Files Created in Pro/E

/Designer determines that a Pro/E electronic drawing package (model, parts, assemblies, and \
drawings) is ready for promotion to the “Release for Fabrication” stage and “promotes” file to
“Release for Fabrication.”

Note: Within the INTRALINK processes, although a “Revision 0™ is assigned when the file is first
created (with an unique revision number for all Work in Progress — WIP drawings), the title block
of the drawing is not annotated with a “Revision 0” until it is promoted to a “Release for
Fabrication” status. Subsequent updates to the drawings are first demoted to a WIP status with
version numbers assigned and eventually re-promoted to “Release for Fabrication” status and an
update of the drawing title block.

\

)

\ 4

Designer notifies the Design Integration Manager that a 3D mechanical
drawing package (model, parts, assemblies, and drawings) is ready for
promotion to the “Release for Fabrication” stage.

\ 4
Design Integration Manager (mechanical drawing package) coordinates with the Cognizant Engineer to
develop a list of names of those individuals who need to review and approve the drawing package. This
list will include at a minimum following personnel:

Independent Checker

Authorized Weld Engineer (for mechanical drawings containing welding)

Design Integration Manager

Cognizant Engineer /WBS Manager

NOTE: The Cognizant Engineer may request additional reviewers be added as appropriate. The
Cognizant Engineer and Design Integration Manager will determine the order of review.

A 4

Once list of reviewers identified, the Design Integration Manager establishes a release scheme within
INTRALINK to identify the appropriate reviewers for the approval process.

NOTE: Once the release scheme is defined, INTRALINK will automatically transmit e-mail
notification to the reviewer list that the affected drawing package(s) are ready for review and approval.

Al
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Al

Reviewers receive INTRALINK e-mail notification and review and comment (as appropriate) on the
model and assure that all required parts, assemblies and drawings are in the package that are up for
approval per guidelines contained in Attachment 1 to this procedure.

e If comments, rejects drawing within INTRALINK and provides reason for the rejection.
Designer receives comment(s) from the reviewers and revises drawings and restarts review
process from the beginning.

e If no comments, approve drawing package within INTRALINK. Once fully approved, including
by the Cognizant Engineer, INTRALINK automatically notifies the Designer.

Note: These processes (comments or approval) are repeated until all reviewers have approved the
drawina packaae within INTRALINK.

h 4

Designer converts Pro/E drawing(s) to pdf, assigns revision number (r0), and establishes the PPPL
Drafting Supervisor signature block and defines the proper security per the applicable NCSX
Procedure (NCSX-PROC-005).

Note: INTRALINK automatically notifies the identified reviewers that the drawing has been
approved and is ready for final sign-off by the Design Supervisor or his authorized designee.

y
Design Integration Manager receives INTRALINK notice of drawing package approvals,
confirms that they are in the proper Pro/E/INTRALINK files, and then posts pdf drawings in the
appropriate folder and notifies the Drafting Supervisor that the pdf drawing(s) are ready for
signature.

A2
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A2

Drafting Supervisor (or designee) verifies that the appropriate drawing standards were followed and
that the drawing package was approved within INTRALINK.

e If not correct, notifies the Design Integration Manager and Designer and rejects the drawing.
Designer will then have to correct drawing package and restart the review and approval cycle
again.

e If INTRALINK documentation is complete and appropriate:

0 Places the “Release for Fabrication/Installation” stamp on the drawing(s) and signs the
drawing(s) in the signature block area of the stamp as per NCSX-PROC-005;

0 Places the approved pdf drawings into the Released Drawing folder in INTRALINK;
and

o Notifies the Design Integration Supervisor that the drawing(s) is approved.

Supplier Supplier or In-
House

Fabrication?

T In-House
Fabrication Fabrication

. . 6esign Integration Manager: \
Design Integration Manager:

. e Relocates superseded drawings to
e Relocates superseded drawings and an archive folder:

electronic files from the Supplier FTP Site to :
an archive folder in INTRALINK; * Eg:é:fsmt I:ﬁglgt:f:aggzwg:gjv?rzg
e  Converts drawings and/or models to the folder:
appropriate NC format (.dxf, IGES, STEP, e  Converts drawings and/or models to

or tXf) as needed, . . the appropriate NC format (.dxf,
o Notifies the NCSX Systems Engineering IGES, STEP, or .txf) as needed.

Support Manager anc_i Cognizant E“Qi!‘eef of e Informs Cognizant Engineer that
the most recent drawings and electronic zip drawings needed for fabrication are
file designators such that the affected posted in Released Drawing folder

Product Specification can be updated; and and are available via EroTools

e  Posts latest approved drawings and utility or INTRALINK.
electronic files (including any NC format
files - .dxf, IGES, or STEP as needed) on the END
Supplier FTP Site per NCSX-PROC-006
and notifies the Procurement Technical
Representative and PPPL Procurement k J

Representative that they are posted and that
a contract modification should be processed.

. /
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Review and Approvals (Release for Fabrication) of Electronic Electrical

Drawing Files Created in AUTOCAD

Designer determines that a set of AUTOCAD drawings (.dwg) are ready for promotion to the
“Release for Fabrication” stage.

v

Designer notifies the Design Integration Manager and Drafting
Supervisor that a AUTOCAD file is ready for promotion to the “Release
for Fabrication” stage.

A 4

Drafting Supervisor (electrical drawing package) coordinates with the Cognizant Engineer to
develop a list of names of those individuals who need to review and approve the AutoCAD
drawing package. This list will include at a minimum following personnel:

e Independent Checker

e Cognizant Engineer /WBS Manager

NOTE: The Cognizant Engineer may request additional reviewers be added as appropriate.
The Cognizant Engineer and Design Integration Manager will determine the order of review.

v

Once list of reviewers identified, the Drafting Supervisor will notify those
personnel that the drawing is available for review in the drafting room.

A 4

Reviewers check and provide comments to the Designer and
coordinate the resolution of the comments.

v
Once comments are satisfactorily resolved, the Designer updates the
drawing and notifies the Drafting Supervisor that the drawing is ready
to be signed.

Bl

Controlled Document

THIS IS AN UNCONTROLLED DOCUMENT ONCE PRINTED. Check the NCSX
Engineering Web prior to use to assure that this document is current.






NCSX PROCEDURE: NCSX-PROC-007 Revision 3 Page: 9 of 16

Bl

Drafting Supervisor (or designee) verifies that the appropriate drawing standards were
followed.
e If not correct, notifies the Designer and rejects the drawing. Designer will then
have to correct drawing package and restart the review and approval cycle again.
e If documentation is complete and appropriate:
o0 Converts the drawing to pdf format, establishes the electronic signature
blocks, and the security per NCSX-PROC-005;
0 Places the “Release for Fabrication/Installation” stamp on the drawing(s)
and assigns revision number 0; and
0 Notifies the Checker and Cognizant Engineer that the drawing(s) is ready
for signature per NCSX-PROC-005.

A 4

Checker and Cognizant Engineer signs the
drawing and notify the Drafting Supervisor.

Drafting Supervisor :
e Signs the drawing(s);
e Places the approved pdf drawings into the Released Drawing
folder in INTRALINK; and
e Notifies the Design Integration Supervisor that the
drawing(s) is approved.

y
Design Integration Manager receives notice of AUTOCAD
files package(s) approvals and confirms that they are in the
proper format.

B2
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B2

Drafting Supervisor (or designee) verifies that the appropriate drawing standards were followed and
that the drawing package was approved within INTRALINK.

e If not correct, notifies the Design Integration Manager and Designer and rejects the drawing.
Designer will then have to correct drawing package and restart the review and approval cycle
again.

e If INTRALINK documentation is complete and appropriate:

0 Places the “Release for Fabrication/Installation” stamp on the drawing(s) and signs the
drawing(s) in the signature block area of the stamp as per NCSX-PROC-005;

0 Places the approved pdf drawings into the Released Drawing folder in INTRALINK;
and

o Notifies the Design Integration Supervisor that the drawing(s) is approved.

Supplier Supplier or In-
House

Fabrication?

T In-House
Fabrication Fabrication

. . 6esign Integration Manager: \
Design Integration Manager:

. e Relocates superseded drawings to
e Relocates superseded drawings and an archive folder:

electronic files from the Supplier FTP Site to :
an archive folder in INTRALINK; * Eg:é:fsmt I:ﬁglgt:f:aggzwg:gjv?rzg
e  Converts drawings and/or models to the folder:
appropriate NC format (.dxf, IGES, STEP, e  Converts drawings and/or models to

or 't.XF) as needed, . . the appropriate NC format (.dxf,
o Notifies the NCSX Systems Engineering IGES, STEP, or .txf) as needed.

Support Manager anc_i Cognizant E“Qi!‘eef of e Informs Cognizant Engineer that
the most recent drawings and electronic zip drawings needed for fabrication are
file designators such that the affected posted in Released Drawing folder

Product Specification can be updated; and and are available via EroTools

e  Posts latest approved drawings and utility or INTRALINK.
electronic files (including any NC format
files - .dxf, IGES, or STEP as needed) on the END
Supplier FTP Site per NCSX-PROC-006
and notifies the Procurement Technical
Representative and PPPL Procurement k J

Representative that they are posted and that
a contract modification should be processed.

. /
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C. Reuvision of “Release for Fabrication” Drawings and Electronic Files

Once a drawing/electronic file is promoted and approved in a “Release for Fabrication” status, the
drawing/electronic file comes under configuration control. In accordance with the NCSX Configuration
Control process outlined in the NCSX Configuration Management Plan (NCSX-PLAN-CMP) and its
accompanying NCSX Procedure (NCSX-PROC-002), once any document is under configuration control,
an Engineering Change Proposal (ECP) per NCSX-PROC-002 is required to initiate and authorize a
change or deviation (NCSX-PROC-009), unless the NCSX Systems Engineering Manager, after
consultation with the NCSX Engineering Manager, specifically authorizes a change without an ECP
(generally only limited to editorial and minor changes/deviations). Per the applicable PPPL Engineering
Procedure (ENG-010), an Engineering Change Notice (ECN) is also required to document and authorize
changes to drawings already in a “Release for Fabrication” status and/or add new drawings needed to
fully implement and document the authorized change. When a drawing or file that has already been
“released for fabrication” is updated, the revision number will be advanced (e.g., rl, r2, etc.) The
procedure that follows provides the step-by-step process.

Initiator notifies the Systems Engineering Support Manager of a proposed change or deviation.

Yes No
A A
Initiator and Systems Engineering Initiator requests an ECN number
Support Manager prepare and from the Systems Engineering
process RFD per NCSX-PROC-009. Support Manager (or his designee)
END Note: Only the Design Integration
Manager, or the NCSX Engineering
Manager may serve as a designee.

A

Systems Engineering Support Manager
obtains the ECN number from the PPPL

Design Supervisor and provides it to the
Initiator.

A 4

C1
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C1

Systems Engineering Support Manager reviews ECN and:
e If not complete, returns to Originator for rework until such time that the ECN is complete; or
e If complete, submits the ECN for review. Reviewers should include as a minimum:
0 Design WBS Manager
0 Manufacturing Job Manager
0 Design RLM
0 Manufacturing RLM

e  After consultation with the NCSX Engineering Manager, determines if an ECP is needed.
(NOTE: Minor editorial or other minor changes/deviations may not require an ECP)

ECP

ves Required?

No

A
Initiator prepares ECP and Systems

Engineering Support Manager processes
ECP per NCSX-PROC-002.

A 4

Systems Engineering Support Manager
notifies Project Personnel whether ECP
approved.
e If not approved, cancels proposed
ECN and notifies the Initiator.
e If ECP approved, proceeds to next
step.
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Systems Engineering Support Manager incorporates comments from ECN reviewers and approved
ECP (if ECP required), converts ECN to pdf format, and obtains Cog Engineer and RLM signature
approvals per NCSX-PROC-005. Notes RLM recommendation as to whether or not a drawing revision is
immediately needed. When ECN fully signed:

o Forwards completed ECN to the Drafting Supervisor for his records along with a copy of
the implementing ECP (if ECP required).

0 Also notifies Drafting Supervisor whether drawing(s) will be updated immediately or
whether the ECN “stamp” process outlined in ENG-010 will be utilized. If ECN “stamp”
to be utilized, proceed to Section D of this procedure, otherwise continue to next step.

0 Notifies the Designer, Design Integration Manager, and impacted ATI(s) and RLM(s) that
the ECN has been approved; and

0 Posts the approved ECP (as appropriate) and ECN on the NCSX Engineering Web.

y

Designer/Design Integration Manager updates drawing(s) impacted by the ECN using the review and
approval processes outlined in Section A or B of this procedure. reflect the ECP and ECN, including
revision number (e.g., rl, r2, etc.) and processes per the review and approval procedures found in Section A
or B of this Procedure. Iterates this drawing package until fully approved and posted in the appropriate
INTRALINK folders.

A 4

Design Integration Manager Cconverts drawings and models to the appropriate NC format (.dxf, IGES,
STEP, or .txt) as needed and posts them. Updates the “read me” file and posts the updated models and
drawings on the Supplier FTP site. Finally notifies the PPPL Procurement Representative that the
updated files are posted so that the Supplier can be notified.

END
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D. Annotation of Drawings with ECN or RFD lIdentification

As per PPPL ENG-010 the Engineering Change Notice (ECN) is the vehicle by which a drawing
that has been released for fabrication may be revised. Because of limited NCSX resources and
time constraints on formally revising drawings, the use of the “Stamp Tool” in Adobe Acrobat
can be used to update a “Release for Fab” pdf drawing to reflect an approved ECN or RFD.

RLM determines on a case-by-case basis, when approving a ECN or RFD whether or not
a full revision to the impacted drawing(s) is needed now or whether or not an RFD will
ever require an eventual change to the drawing(s).

Full Drawing

Yes Revision Needed No
Now?
\ 4
Process ECN per PPPL —Y —
Procedure ENG-010 RLM identifies those specific
RFDs which are “minor” and will
END not require an eventual drawing
update.
A 4
D1
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Design Integration Manager or Systems Engineering Support Manager (NO OTHERS):
e Make a copy of the impacted PDF drawing(s) and label them as a letter update (e.g., Rev 1-a, b,
c, etc.) and save it to their desktop. Annotate the drawing revision as 1-a, 1-b, etc. to reflect the
current revision approved and the letter update.

e Delete the Drafting Supervisor’s signature from the “Release from Fabrication” to permit adding
of notes using the PDF “Stamp Tool”.

e Adds/revises drawing security to “Password Protected” with the allowance for “High
Resolution” printing and “Commenting, Form Filling and Signing” options if not already
established.

e Using the “Stamp Tool” creates a unique stamp for each approved RFD or NCR with the
following details included in the note:
O Identification of the implementing document (e.g, RFD-14-019 or NCR XXXXX.).
O Brief description of the changes — if the content of the document cannot be clearly
described, a hard copy of the implementing document will need to be provided to the
Supplier or ATI. Also identifies whether an eventual drawing update will be required.
O Applicability of the change (e.g., for RFD-14-019, only applicable to C6 and all Type
A and Type B castings, etc.)
NOTE: Unless an RFD is specificaly exempted by the RLM, per ENG-010 only three (3)
“stamps” (ECNs or RFDs) are permitted to accumulate against a drawing -- the next
“stamp” will require an ECN and the drawing MUST be formally revised in a timely manner.
e  Ensures that the “stamp” is highlighted in yellow with a thick border to stand out.
NOTE: If RFD is exempted from an eventual drawing update by the RLM, the text of the
RFD “stamp” should clearly identify that no update is ever required.

e Save the drawing and send to the Drafting Supervisor for his signature in the “Release for
Fahriratinn” ctamn hlnrlk

A 4

Drafting Supervisor re-signs the “Release for Fabrication” stamp block and sends the pdf drawing to the
Design Integration Manager for posting.

A 4

/Design Integration Manager posts the impacted drawings on the NCSX Manufacturing Web and the \
INTRALINK data base and also notifies impacted project personnel to ascertain whether they desire a
copy of the revised drawing. Ensures that the PPPL Procurement Representative is notified to enable the
Supplier to also be notified.

NOTE: At the next full revision of the drawing the RLM, Design Integration Support Manager, and
the Systems Engineering Support Manager ensures that the letter updates are incorporated. For
those RFD stamps determined to never need an update, the RFD stamp will remain on the updated
drawing.

K END /
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Attachment 1

Guidelines for Reviewing/Checking Electronic
Models and Drawings

The PPPL Engineering Drafting/CAD Guidelines and Standards (ES-DRFT-001) contains
guidelines and standards for electronic models and drawings. Section 6 of that new PPPL
Engineering Standard contains general guidelines for reviewing/checking models and drawings.
The NCSX Project has developed the following NCSX-specific guidelines to assist
reviewers/checkers in performing these tasks:

General Responsibilities of a Checker

An individual shall be assigned as checker to review the models and drawing relating to quality,
accuracy, manufacturability and conformance to standards. These guidelines and responsibilities
apply to mechanical Pro/E models and drawings as well as for electrical AUTOCAD drawings.
The checker must be familiar with the function and criteria of the model and drawings to be
checked, but should not have been an active participant in preparing this material.
Responsibilities include:

e Ensuring the accuracy and completeness of the drawings submitted to him/her, taking
into account the design requirements, and assuring compliance with PPPL Drafting/ CAD
Process and Standards plus other applicable standards.

e Examining detail, layout, assembly and installation model and drawings for practicality
of design; accuracy and conformity to the design criteria and/or existing specification &
standards.

e Applying knowledge of mechanical and/or electrical design methods; of
manufacture/assembly; and drafting techniques/procedures in performing this review and
check.

e ldentifying inconsistencies or needed changes (if any) in the models and drawings. The
checker shall discuss required changes with Cognizant Individual and/or Designer and
shall coordinate and check corrections.

Additional Responsibilities for Checking Mechanical Pro/E Models and Drawings

In addition to the general reviewing and checking responsibilities identified previously, the
following specific additional checks need to me made by a reviewer/checker of electronic
Pro/Engineer Models and Drawings:

e All Intralink released objects must have a description. The description should all be in
caps.
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Attachment 1

Guidelines for Reviewing/Checking Electronic
Models and Drawings

e All objects should have a number — no names. The number should be of the form: se123-
115, where “s” represents the NCSX Project, “e” represents the drawing size, 123
represents the WBS number (either 3 or 4 place WBS), and 115 is a sequential
part/drawing number within this WBS. A vendor part number or legitimate library part
number may also be used. It should be noted that concepts numbers such as smc123-115
(mc represents your initials) must be converted to se123-115 before the model is moved
to the fabrication release level.

e Models should be moved out of our sketch areas and moved to the correct WBS
INTRALINK folder if the model represents the final released part.

e All parts should have a density specified.

e All parts and assemblies should have the analysis, model analysis, model mass properties
calculated based on the master rep.

e Make sure the “Insert Here” is located after the last feature or component in the model.

e Layers / Features should be placed on one layer only. Layers should be blanked and the
status saved.

e Models should be check to assure that there are no warnings; frozen features, circular
references, etc.

e Assembly models — Parts/components/subassemblies should not be placed on layers.
Simplified reps should be used to control the display.

e Geometric datum(s) should be placed on a layer called 9_GEO.

Note: Any components that are suppressed should be removed from the model. If the
component or feature needs to be suppressed the Project should understand why and try to work
in the direction of removing the suppressed features/models.
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Attachment 2
NCSX ECN Forms

Forms are located at: http://engineering/EngForms.html .
The NCSX ECN from is a slightly modified form of the one shown on ENG-010. The NCSX
ECN forms are located at:

http:/Incsx.pppl.gov/SystemsEngineering/Config Mgmt/ECPs/ECP_Statusindex.htm

A sample of the NCSX ECN form (slightly modified) is contained below:

NCSX ENGINEERING CHANGE NOTICE (ECN) ECN #

COGNIZANT INDIVIDUAL:

ECNTITLE:

CC/WP/Job: AREA OR PROJECT: NCSX

LIMITATION OF SCOPE - NOTE: A Work Planning Form is NOT required if the total change
to be accomplished (ENG-032):

e Isnot large or complex or does not represent a new installation into a usable space

e Does not have a significant ES&H impact

e Does not involve tritium or other radioactive contaminated or activated equipment

e Does not impact multiple projects, systems, or groups
OR does not change the scope or intent of the original design.

Responsible Line Manager CONCURRENCE:
(Signature indicates that no Work Planning form is required.)

If non-concurrence or associated with a work planning form, enter the WP number:

DRAWING(S) Current TITLE
AFFECTED NUMBER: | Revision

Continued on the Back
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Attachment 2
NCSX ECN Forms

NCSX ENGINEERING CHANGE NOTICE (ECN) ECN #

COGNIZANT INDIVIDUAL:

ECNTITLE:

CC/WP/Job: AREA OR PROJECT: NCSX

DESCRIPTION OF CHANGE: (state drawing no., zone. group, or list attachments)

REASON FOR CHANGE:

ENGINEERING CHANGE NOTICE APPROVALS: DATE:

COGNIZANT INDIVIDUAL MAKING CHANGE:

RESPONSIBLE LINE MANAGER:

[1 Update Drawings Immediately [1 Defer Update and Use ECN Stamp

Other Comments:
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NCSX ENGINEERING CHANGE NOTICE (ECN)

ECN #

COGNIZANT INDIVIDUAL:

ECN TITLE:
CC/WP/Job: AREA OR PROJECT: NCSX
DRAWING(S) Current TITLE

AFFECTED NUMBER: Revision
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AUDIT FINDING REPORT
AUDIT NO.: 0609 FINDING NO 3
AUDIT NAME: NCSX Modular Coil Fabrication
AUDITED ORGANIZATION: NCSX
DATE OF AUDIT: August 15 — 22, 2006
REFERENCES:

NCSX Data Management Plan, NCSX-PLAN-DMP-02, April 21, 2005
NCSX Documents and Records Plan, NCSX-PLAN-DOC-03, December 13, 2005

PROGRAM REQUIREMENTS:

The NCSX Data Management Plan describes the processes by which documents for
the NCSX project will be stored and managed.

The NCSX Document and Records Plan defines the official documents and records
for the design, fabrication, and construction stages of the NCSX project. It defines the
purpose, content, format, approval level, records retention requirements, and
file/document naming convention for each document and record.

FINDING: THE DATA MANAGEMENT AND DOCUMENTS AND
RECORDS PLANS DO NOT INCLUDE TWO IMPORTANT PROJECT
RECORDS — METROLOGY DATA AND PHOTOS.

The metrology data is taken at various times throughout the fabrication of the coils
and determines the actual physical configuration of the coils. This information is
important to calculate the current center of each coil and should be formally
protected. It is currently planned to be stored on CDs in the notebook for each coil
containing all the data associated with the fabrication.

The photos are a more informal system for documenting aspects of the fabrication of
the modular coils. These are currently stored on the computer of the MC Fabrication
Project Engineer in a structured format within folders and in the Photo Drop area in
an unstructured format.

Loss of either data could have a significant impact for the project. While the project
has established informal methods to save and protect this data, a systemic approach
should be created so that the methods are consistently used and documented.

RECOMMENDED CORRECTIVE ACTION:

Finding 3 page 1



1. The project should consider a backed-up server for this data. In addition, a file
structure and file naming convention should be established to assure that the
data can be found when needed.
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Audit #0609 Finding # 3

CORRECTIVE ACTION (to be completed by audited organization):

Proposed by: Wayne Reiersen On date: October 24, 2006

1. The Systems Engineering Support Manager has been charged with developing a
plan for properly archiving construction data. NCSX-PROC-012 has been
developed and is in the review cycle. In addition, Project Personnel were briefed
at the NCSX Monday morning teleconference on October 16" and are currently
putting construction information (see VVSA Contract) on this site. (ACTION:
Bob Simmons to issue PROC-012 by November 15, 2006),\

2. The DMP and DOC will be revised to reflect this plan. In addition, a new
procedure will be developed to detail the process. Updates to both have been
issued for review. (ACTION: Bob Simmons issue updates to both the DMP
and DOC by November 15, 2006). Note from QA on 10/31/06: Both the DMP
and the DOC have been updated — DMP dated October 25, 2006 and DOC
dated October 26, 2006, and posted on the NCSX website. ﬂ @

3. Project personnel to be informed about these additions. (ACTION: Bob
Simmons by November 17, 2006)

[Email sent 12/1/06|
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NCSX DATA MANAGEMENT PLAN
Record of Revisions

Revision Date Description of Changes
0 5/9/2003 Initial issue
1 2/3/04 Revised to incorporate observations 8a-8e concerning handling
and storage of legacy drawings per PPPL Audit # 0308 and
NCSX Audit #0314. Also incorporated NCSX team review
comments. Changes to Revision 0 underlined.
2 4/21/2005 Clarified relationship between PPPL Ops Center and the NCSX
Data Records System and added discussion on deviations and
NCRs. Incorporated comments on the Manufacturing Web and
deviations and non-conformances.
3 1/16/2006 Revised to clarify storage and maintenance responsibilities for
supplier generated documentation and data.
4 10/25/2006  Revised to add discussion of archiving NCSX construction
information.
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Data Management Plan

1 INTRODUCTION

1.1 Purpose

The purpose of this Data Management Plan (DMP) is to describe the process by which
documents for the National Compact Stellarator Experiment (NCSX) Project will be stored
and managed. The vast majority of project documents will be created, stored, and be
accessible electronically. These electronic records are subject to the same degree of
configuration and revision control as those hard copy records stored in the PPPL Operations
Center. In addition, in order to maintain the records current, the electronic records on the
NCSX Project Web are automatically backed up periodically (at least weekly) by the PPPL
Data Management and Retrieval Systems (NetBackup). Since these records are subject to the
same degree of rigor in maintaining them current, those records stored electronically on the
NCSX electronic sites are considered to be remote locations of the PPPL Operations
Center. During the design and construction phase, these files (which do not duplicate files
and records stored in the PPPL Operations Center) will be maintained by the NCSX Project.
Early in the Operations Phase of NCSX, it is anticipated that these files and records will be
transferred to the Operations Center for control.

In instances where the electronic storage of project documents is not practical (e.g., supplier
submittals, Work Planning Forms, Job Hazard Analyses, etc.), hard copies will be provided
to the PPPL Operations Center for storage. If feasible, the cover page, first page, or other
identifying sample of the hard copy will be scanned and stored electronically with the
appropriate annotation made in the electronic file as to the source repository.

Electronic data will be stored in nine sites — seven Web sites accessible through the Internet,
two sites on the PPPL File Transfer Protocol (FTP) server, the PPPL Network ‘P’ Drive, and
an Oracle database that can be accessed using Pro/INTRALINK software from Parametric
Technologies Corporation (PTC), the maker of Pro/Engineer software. A listing of the nine
sites and their customers, custodians, document types, and access restrictions is provided in
Table 1.1-1. The custodians are the personnel solely responsible for the content and
maintenance of the data storage site (web or FTP server) and there is only one custodian
(plus the single “back-up” person identified as the designee in case of absence of the
custodian) per storage site. In instances where there are controlled documents involved (e.g.,
the Engineering Web, the Pro/INTRALINK database, etc.), the custodian also becomes the
electronic document manager.

DMP Revision 4 1
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NCSX DATA MANAGEMENT PLAN

Table 1.1-1 Sites for Data Storage and Retrieval

Storage Location Documents Customer Custodian Access
Project Web General project information, external design General public, project [Project Global
review data, physics meeting records, PAC participants Manager*
meeting records, publications, and the project
directory
Procurement Web  |All documentation required for potential Potential Suppliers PPPL Global
suppliers to develop proposals for pending Procurement
RFQ/RFPs.
Manufacturing Web [This open access site contains project Potential Suppliers WBS Managers |Global
documentation of interest to potential suppliers
before any procurement process has started..
Engineering Web Al other project documentation including cost  |Project participants  [Engineering Project
and schedule information, design criteria, Manager*
internal design review data, engineering and
project meeting minutes, memoranda, analysis
reports, controlled documents not otherwise
posted, and work plans
Operations Center |Hard copy documents not readily converted to  Project participants  |[Operations Project
electronic copy are stored in the Operations Center
Center (e.g., NCRs, vendor submittals, Supervisor
completed WPs, etc.)
PPPL Network ‘P’ |Archived NCSX Construction Information Project participants  |Systems Global if
Drive Engineering within PPPL
Support Manager|Domain
Pro/INTRALINK  |CAD drawings and models for project use Project participants  |Design Project
Database Integration (INTRALINK
Manager software
required)
PPPL Drafting Hard copy legacy drawings. Project participants ~ [PPPL Drafting |Project
Center Supervisor
Project FTP Server |Large data files primarily used in physics Physics and Engineering Global
analyses engineering analysts  [Manager*
Supplier FTP Server [Supplier information for existing contracts: Suppliers with Design Global
specifications, models and drawings, SOW, etc. |Contracts Integration
Manager
* Or designee

Table 1.1-1 above identifies specific custodians by position. The specific storage site
custodian may, at his or her discretion delegate read-write authority to portions of the site
to others. This should be limited, however, to ensure proper configuration control. For
example, the Engineering Manager is designated the custodian for the Engineering Web
Page, but the he has delegated responsibility for certain portions of the Engineering Web
Page to the Systems Engineering Support Manager (e.g., electronic signatures, plans and
procedures, interfaces, and the WBS) and the NCSX Engineering Administrator (e.g.,
Design Review Reports and CHITS, NCRs, etc.). Likewise, the Engineering Manager is

also designated the custodian of the Manufacturing Web Page.
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critical to maintain the proper configuration control connections between the subcontracts
and the data posted on the Manufacturing Web Page, responsibility for maintaining the
individual sections of the Manufacturing Web Site will be delegated to the individual
subcontract technical managers. These technical representatives are most familiar with
the status of their respective subcontracts and are therefore responsible for ensuring that
the subcontracts and data posted on the Manufacturing Web Site are entirely self-
consistent. NCSX Procedure NCSX-PROC-006 outlines the requirements and processes
the subcontract technical representative must go through to ensure consistency between
the subcontract and the technical documentation being used by the subcontractor.
Vendor-related information posted on either the Supplier FTP or NCSX Manufacturing
Web sites will contain the appropriate disclaimer statements relative to use of this
information as per the samples shown in NCSX Procedure NCSX-PROC-006. NCSX-
PROC-012 describes the processes to be followed on archiving NCSX construction
information on the PPPL Network ‘P’ Drive.

In addition, there are several databases, files, or drawings that are not readily available
for general public or project access. These include:

e The cost and schedule database. All source cost and schedule data is maintained
in the Primavera Project Planner (P3) database. This is a restricted site that
reflects all input data from the project relative to the cost and schedule baselines.
The P3 database is controlled and maintained by the NCSX Project Control
Manager. Cost and schedule charts and tables from this database is forwarded to
and posted on the NCSX Engineering Web.

e The Non-Conformance Report (NCR) database. NCRs are the responsibility of
QA. QA has a database that is used to generate and track these NCRs. The signed
copies, maintained by QA in paper format, are the official records of the NCR
system. The QA RAP/NCR database provides for tracking and a less formal
backup of the paper records. Copies of approved NCRs are available in pdf
format from QA., however, the output files are also available to project personnel
upon request.

e The Job Hazard Analysis (JHA) forms are maintained and filed by the PPPL
Industrial Safety Office. Copies are available to project personnel upon request.

e Operations Center — although an electronic record/catalogue of what is stored in
the Operations Center will be maintained on the Operations Center web page, the
actual physical copy records (e.g., vendor submittals, WP documentation, Job
Hazard Analyses, field procedures, etc.) will be stored in the Operations Center.
The Operations Center Supervisor is responsible for maintaining an accurate log
on the Operations Center web site, however, the responsibility for providing
material to the Operations Center remains with the cognizant engineer,
Procurement Technical Representative, or WBS Manager as appropriate.

e Electronic Vendor Submittals. Electronic vendor submittals (e.g., weekly and
monthly reports, responses to Corrective Action Requests, copies of vendor-
initiated NCRs or RFDs, and vendor process history files that are not hardcopy)
are maintained on a secure file located on the electronic NSCX Project File
System. This secure file has limited access and is maintained by the Engineering
Administrator for the NCSX Project.
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e Legacy Drawings — notwithstanding the PPPL transition from hard copy to
electronic drawings, there exist a large number of legacy vellum and other hard
copy medium drawings that document legacy equipment and systems. NCSX will
make significant use of legacy equipment and systems. These drawings shall
retain their original numbers and be maintained in the PPPL Drafting Center. The
PPPL Drafting Supervisor shall maintain control of these hard copy drawings.

As a general rule, all documents will only appear on one storage site and links may be
established to gain access to that document from other storage sites for convenience. The
one major exception to this rule involves documents intended for supplier use. With
respect to suppliers, the “approved” documents are those specifically referenced in the
contracts with them. The Procurement Web, Manufacturing Web and Supplier FTP
storage sites are the sole source of access and information by suppliers. However, it
should be noted that duplicate files are also maintained as part of the project files on both
the Engineering and Pro/INTRALINK storage sites. It is also conceivable, that a later
version of the particular document and/or drawing or model will be available on the
project-only access sites than on the supplier-access sites until such time that the
respective contracts are modified to reflect the latest information. The project-only
access sites (e.g., Engineering Web, Pro/INTRALINK database, Project FTP server, etc.)
will always contain the latest master versions of the respective documents.

From a project management perspective, there are three NCSX project baselines —
technical, cost, and schedule. These three baselines are fully integrated since they are
derived from the same configuration. The combination of technical, cost, and schedule
baselines forms the basis for project work authorization and management. While this
DMP will primarily focus on the management and retrieval of documentation that
describes the physical and functional configuration of the Project’s technical baseline, it
will also addressed the storage and retrieval of non-technical, but controlled
documentation such as project plans and procedures.
1.2 Applicable Documents
This Data Management Plan (DMP) draws on the documents listed below. Documents
referenced are the latest issues of the:
NCSX Documents

e Project Execution Plan (NCSX-PLAN-PEP)

e Systems Engineering Management Plan (NCSX-PLAN-SEMP)

e Work Breakdown Structure (WBS) Dictionary (NCSX-WBS)

e Quality Assurance Plan (NCSX-PLAN-QAP)

e Document and Records Plan (NCSX-PLAN-DOC)

e Configuration Management Plan (NCSX-PLAN-CMP)

e Interface Control Management Plan (NCSX-PLAN-ICMP)
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e NCSX Procedure on Electronic Signatures (NCSX-PROC-005)

e NCSX Procedure on Maintaining the Manufacturing Web Site and the Supplier
FTP Server (NCSX-PROC-006)

e NCSX Procedure on Release, Approval, and Revision of ProE/INTRALINK
Fabrication Models and Drawings (NCSX-PROC-007)

e NCSX Procedure on Requests for Deviation (NCSX-PROC-009)

e NCSX Procedure on Archiving NCSX Construction Information (NCSX-PROC-
012)

e NCSX ProE/INTRALINK Users Guide

The NCSX Project is committed to following all applicable PPPL plans and procedures
unless specifically modified by NCSX- specific plans and procedures.

2 MANAGING THE TECHNICAL DOCUMENTATION

2.1 Definition of Technical Documentation

The NCSX technical documentation describes the physical and functional configuration
of the Project’s technical baseline. This includes models and drawings, whether created
in Pro/Engineer or in other project-approved drawing software packages, technical
specifications, Interface Control Documents (ICDs), the impact of approved Requests for
Deviations (RFDs) and Non Conformance Reports (NCRs) on drawings, hardware, cost,
and schedules, etc. In addition, there are other technical supporting documentation, such
as memoranda and analyses that are not under configuration control, but nonetheless
describe the basis for the controlled technical documentation. Technical output
documentation from contracts, metrology data, photographs, and dimensional control
data (NCSX construction information) is also important technical documentation and
should be archived for future reference as needed.

Statements of Work (SOW) are not considered technical documents, but rather are
contractual documents that provide guidance to prospective and successful bidders on the
general contractual performance requirements expected. However, in some instances the
decision will be made by the project to convey necessary technical information in lieu of
developing a specification (e.g., Bill of Materials for off-the-shelf items).

NCSX will primarily utilize four sites for managing controlled technical information.
These are the Pro/INTRALINK database, the Engineering Web, the Drafting Center for
hard copy legacy drawings, and PPPL Network “P” drive..

e The Pro/INTRALINK database is the repository for the storage and retrieval of
the all NCSX models and drawings, whether approved and controlled or in a
“work-in-progress” status.
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e Most other technical documentation (e.g.,specifications, analyses, technical
memoranda, etc.) is contained on the NCSX Engineering Web. However, as noted
above, other specific PPPL technical documentation pertaining to NCSX such as
Non-Conformance Reports (NCRs), Work Planning (WP) forms, andJob Hazard
Analysis (JHA) forms are maintained by organizations other than NCSX and,
therefore, may or may not be stored in an electronic format .

Note that there are other specific sites (e.g., Manufacturing Web, PPPL FTP
Server, Supplier FTP Server, and the ProcurementWeb) that may include
duplicate copies of the above controlled documentation for specific use and
purpose, but the Pro/INTALINK database and the Engineering Web are the
primary sites for technical information. As necessary, links to the other supporting
sites may be established to facilitate use and access.

o NCSX will make significant use of legacy PPPL equipment and systems. The
legacy drawings are primarily only maintained in hard copy format. These
drawings will be maintained by the PPPL Drafting Supervisor in the PPP Drafting
Center.

o Finally, there is the PPPL Network “P” drive, used for the archiving of NCSX
construction information, such as metrology data or photographs.

It is conceivable over the lifetime of the NCSX Project that electronic software advances
may make the current standards of Microsoft Office and Pro/E and/or AutoCAD
obsolete. This may necessitate converting project files to a format compatible with the
new standards. This will require development and implementation of a specific
conversion plan.

2.2 Control and Management of Model and Drawing Records

2.2.1 Electronic Models and Drawings

The vast majority of NCSX models and drawings will exist in electronic form. The
project’s drawing software package standards are Pro/Engineer (2D or 3D) for
mechanical systems and AutoCAD drawings for electrical systems. Mechanical models
and drawings of the test cell, ancillary equipment and services will be generated using
Pro/Engineer as the first choice system in order to facilitate the building of assemblies
and to establish a single, unified database defining the NCSX facility. Electrical
drawings (2D) will be generated using AutoCAD or Pro/Engineer (if appropriate) or
other Project-approved software package. The Pro/INTRALINK database of CAD
models and drawings represents the physical attributes of the NCSX technical baseline.
The NCSX Project’s design configuration is progressively described in greater detail as it
proceeds through the design process.

The Engineering Manager may, on an exception basis, approve the use of other drawing
software packages, but the project’s Pro/Engineer model will then have to be modified to
accurately define the component envelope and placed in the full Pro/Engineer assembly
model. Models and drawings will be managed using the Pro/INTRALINK software from
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PTC. The NCSX ProE/INTRALINK Users Guide and NCSX Procedure on electronic
model and drawing control (NCSX-PROC-007) provide the details of the preparation,
review, approval, and changes of electronic models and drawings. The NCSX electronic
model and drawing processes ensures that the Pro/INTRALINK system serves as the
NCSX Project’s primary electronic file system for controlled and in process models and
drawings. As necessary, appropriate links to supporting technical documentation that is
stored on other web sites will be made.

All approved and controlled models and drawings will also be maintained in this database
such that the Pro/INTRALINK database will be the repository for project personnel to
access the latest controlled and approved production models and drawings, even if only
annotated to reference approved Requests for Deviation (RFDs). For R&D items and/or
for prototypical items that will not be used on the NCSX device, the RLM may decide
not to update the documentation (e.g., specs, models and drawings, etc.). However, to
maintain the integrity of these files, only a limited number of personnel will be provided
“write” access to modify these controlled files.

The Pro/INTRALINK Data Management System is closely linked to the NCSX
Configuration Management Program. In the developmental stage of the design,
Pro/INTRALINK provides a flexible environment to iterate the drawings and models that
represent the evolving nature of the technical baseline. A broader discussion of the
drawing release process is contained in the Pro/INTRALINK Users Guide and in NCSX-
PROC-007. Once a drawing or model is placed under configuration control, the process
for changing drawings and models that define the physical and functional configuration
of the technical baseline is then controlled by the configuration control processes outlined
in the NCSX Configuration Management Plan (CMP).

2.2.2 Legacy Drawings

The NCSX Project will utilize a significant amount of PPPL legacy equipment and
systems. The drawings are primarily only available in hard copy vellum or other physical
medium. They will be maintained in this format and be utilized by NCSX, maintaining
the original numbering system. Several important cautions must be observed when
utilizing these drawings:

e As part of the preparations of C-Site to accommodate the NCSX device, a
significant amount of demolition and modifications to existing PPPL systems and
infrastructure was accomplished. Prior to utilizing existing legacy drawings, the
WBS Manager must first assure that the current legacy drawings accurately
reflect the current as-built status of those systems. If not accurate, the decision
needs to be made as to whether or not to modify existing legacy hard copy
drawings or to create new drawings in an electronic format.

e Prior to discarding legacy hard copy drawings for legacy systems removed or
modified in preparation for the NCSX, knowledgeable personnel from the NCSX
Project and the PPPL Engineering Department need to review the drawings to
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determine their disposition and/or the need to modify existing drawings or to
create new drawings for use on NCSX.

2.2.3 CAD Drawing Systems

The NCSX configuration management provides for a precise identification of technical,
cost, and schedule baselines to establish the bases for performance measurement as well
as tracking changes to those baselines. The Pro/INTRALINK database establishes the
framework to document the technical baseline attributes described and documented in
CAD models and drawings, specifications, and other controlled technical documentation.

A standardized drawing numbering scheme has been established for the NCSX Project.
Specific guidance is provided in the Pro/INTRALINK Users Guide and NCSX-PROC-
007, however, in general the NCSX drawing numbers will take a form that follows the
NCSX WBS structure.

e Assigning drawing numbers will be the responsibility of the WBS manager in
charge of a WBS design activity. The design process established in using
Pro/INTRALINK requires the engineer or designer working in a design area to
“lock” the models and drawings being worked on so that other users cannot
inadvertently make changes to the design as it is being developed. Using the
WABS drawing tree structure and Pro/INTRALINK, an engineer or designer can go
into the Pro/INTRALINK database \the next available number within the NCSX
folder he is working in when a drawing is started

2.2.4 Drawing Control Process

At any time in the design evolution process, there may exist a series of developmental
baselines representing various design studies and evolution. Within  the
Pro/INTRALINK environment, a defined set of “release” levels are available for a
drawing or model to progress through from development to fabrication. For the NCSX
Project, six release levels have been defined and are illustrated in Table 2.2-1. The
NCSX“ release” scheme provides a great deal of flexibility in dealing with design
assessments and “release” promotions during the design review process. As with those
models and drawings that represent the established technical baseline, a unique name and
numbering scheme must be utilized for each of these developmental baselines. When a
model or drawing is in this developmental status, a number of operations can be
performed: create, view, modify, move to a different folder location, rename, check out
objects to workspace and interrogate. Baseline parameters can be set as: read only; read
and add; read, add and delete.

Work in Progress
Conceptual Design (CD)
Preliminary Design (PD)
Prototype (P)

Final Design (FD)
Fabrication
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Table 2.2-1 NCSX Drawing/Model Release Levels

It is not necessary that an object pass though each release level. As a general rule, each
of the “standard” release levels supporting the design process and evolution (e.g.,
Conceptual Design, Preliminary Design, and Final Design) is accomplished in
preparation for a design review. In preparation for a Conceptual Design, Preliminary
Design, or Final Design Review, the set of applicable drawings will be promoted to the
appropriate level consistent with the upcoming design review. If a drawing is impacted
by comments/CHITs received at the design review, it will be demoted back to “work in
Progress” status until such time that the comments/CHITs have been satisfactorily
resolved. Once a drawing has successfully completed a Design Review and all comments
have been incorporated, it will again be promoted to the appropriate design level and this
level of promotion will be frozen, forming part of the technical baseline that will not be
changed. As the drawing is modified in preparation for the next design review, it will be
demoted back to a “Work in Progress” status until such time that it is ready for the next
design review. - This same process applies to promotion to higher-level release levels
such as Final Design and Fabrication.

When a drawing or model is proposed for promotion, this will trigger a review process
that will eventually culminate in the processing of an Engineering Change Proposal
(ECP) that will eventually result in the updating of the technical, cost, and schedule
baselines. Promotion of a drawing or model from Final Design Release to Release for
Fabrication will invoke a new rigor of checking and design. The exception to this
“standard” sequence addresses those drawings that are used for the development of
prototypes. Prototype drawings are only used whenever it is anticipated that the design
concept is not close to final and that changes are likely. If, however, the prototype is
anticipated to represent the first production unit, then prototypes will also follow this
sequence.

Each Pro/INTRALINK folder will have a predefined set of release procedures that
identifies who can approve an object to allow it to pass to the next release level. The
WBS Manager or Cognizant Engineer directly involved with the component design
process will determine when a model or drawing should be proposed for promotion and
whether the full release scheme should be followed or if a subgroup for the WBS section
under his/her responsibility will suffice. The NCSX project release procedure starts with
the designer (or drafter) promoting the object followed by sequential approvals made by
the Cognizant Engineer, the responsible WBS manager, Design Integration manager and
finally the responsible Project Engineer.

2.2.5 Model and Drawing Storage

All CAD models and drawings, and the native CAD data files, will be stored within the
governing INTRALINK WBS folder under which the data was developed. All models
and drawings that describe the approved technical baseline will be stored in the approved
technical baseline folder in a PDF format. Models and drawings in a developmental
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baseline status will also be stored in a PDF format as each release level is achieved. The
released drawing folder will have restricted write access with an unrestricted read access.

2.2.6 Changing Models and Drawings

Until a drawing or model is approved and released for fabrication, the revision level (e.g.,
Revision 0) will not be advanced. Rather, in accordance the ProE/INTRALINK
processes, only the version number will be advanced. The same degree of discipline will
be applied when promoting and/or demoting drawings and models to ensure that the
latest released version is available on the Pro/INTRALINK database. Changes to
approved and released fabrication drawings will be made in a manner that follows the
NCSX Configuration Management Plan (CMP).

2.3 Other Technical Documents

2.3.1 General

Technical project documents identified as controlled documents (e.g., specifications,
ICDs, etc.) and not designated as QA-related records such as NCRs, will reside in a web-
based environment as they are being developed, existing as drafts for project review and
mark-up. QA-related records such as NCRs will be maintained will be maintained in the
QA/NCR database. WBS-specific procurement and process specifications, including
duplicate statements of work (to those maintained in the PPPL Procurement files),
assembly procedures and testing procedures, will be stored in the parent WBS folder.
Other technical documents that support the controlled technical documents will be
maintained on the appropriate web page and links established to the Engineering Web
page http://ncsx.pppl.gov /INCSX_Engineering/ .

2.3.2 Specifications

Specifications are requirements documents. As described in the Systems Engineering
Management Plan (NCSX-PLAN-SEMP), specifications may fall into two categories;
developmental or product specifications. If the specification is specific to a single WBS
element (e.g., procurement or process specification), the specification will be stored in
the parent WBS folder on the Engineering Web page
http://ncsx.pppl.gov/NCSX_Engineering/ . However, if the specification is non-WBS-
specific, then it is stored in the Project Oversight and Support folder. Examples of some
specifications that will be developed for the NCSX Project include the following:

e NCSX General Requirement Document (NCSX-ASPEC-GRD)

NCSX Structural and Cryogenic Design Criteria Document

NCSX Grounding Specification for Personnel and Equipment Safety
NCSX Development Specifications (BSPECs)

NCSX Product/Procurement Specifications (CSPECS)

NCSX Process Specifications (Assembly and Testing Procedures)

2.3.3 Interface Control Documents (ICDs)

Interface definitions between two WBS system components will be defined in an
Interface Control Document (ICD). The Interface Control Management Plan (NCSX-
PLAN-ICMP) provides the process details for identifying, numbering, and managing
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interfaces between separate WBS elements with separate WBS Managers (primary
interfaces) and those interfaces entirely within a single WBS element or between two
WABS elements, but with the same WBS Manager (secondary interface).

Primary interfaces will be documented in Interface Control Documents (ICDs). The
decision on the format of an ICD is left up to the responsible WBS Manager. However,
all primary interfaces should be documented in some technically controlled document, be
it an ICD or in a drawing. If the decision is made to prepare an ICD, they will be
prepared and identified in accordance with the instructions contained in procedure
NCSX-PROC-003, NCSX Interface Control. An interface may define a written
agreement between WBS systems or define a physical boundary, mating surface
geometry or attachment details that exist between two adjoining WBS components.

2.3.4 Deviations and Non Conformances
2.3.4.1 Deviations

A deviation is a specific written authorization to depart from a particular requirement(s)
of the item’s current approved technical documentation. A Request for Deviation (RFD)
must be submitted and granted prior the start of the first manufacturing step that
incorporates the proposed deviation. A RFD shall be submitted by the manufacturing
organization (project or supplier) in either a letter or tabular format and will contain
specific required information as defined in the NCSX Request for Deviation Procedure
(NCSX-PROC-009).

A RFD shall be processed and adjudicated under the ECP process defined in NCSX
Configuration Management Plan (NCSX-PLAN-CMP) and accompanying NCSX
Configuration Control Procedure (NCSX-PROC-002). Until the RFD is approved, the
item may not deviate from the technical requirements.

2.3.4.2 Non-Conformances

Non-conformances are similar to deviations in the intent to document departures from the
technical performance or design requirements. Non-conformance requests shall be used
to document departures from technical performance or design requirements that were not
documented via a RFD (e.qg., after the start of a specific manufacturing step). PPPL QA
Procedure QA-005, “Control of Nonconformances,” provides the guidance on the
preparation, processing, and approval of Non-Conformance Reports (NCRs). As
indicated in the NCSX Configuration Management Plan (NCSX-PLAN-CMP), if the
project decides to not update the design documentation to as-built configuration, it is
acceptable to make notations on individual production models and drawings to indicate
approved Requests for Deviation (RFD) and/or NCRs. For R&D and prototypical items
that will not be utilized on the experiment, the RLM may decide that technical
documentation (e.g., specs, models and drawings, etc.) need not be updated or annotated.
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2.3.5 NCSX Construction Information

An important classification of technical documentation is the information received from
vendors on as-built conditions on components, NCSX field period assembly, NCSX
machine assembly and test cell preparations?, NCSX construction related photographs,
NCSX metrology data, NCSX dimensional control information, and the data files from
metrology information that are converted for use in Pro/E models. In order to centrally
archive this information a Construction Information folder within the NCSX Department
folder on the PPPL Network ‘P” Drive has been established. Each folder and set of sub-
folders are established with a limited number of personnel having “write” access
privileges, whereas all personnel within the PPPL Network domain have “read” access.

2.3.6 Supporting Design Documentation

2.3.6.1 Memoranda and Calculations/Analyses

Memoranda and calculations/analyses will be stored on the appropriate web site (e.g., the
Engineering Web Page http://ncsx.pppl.gov/ NCSX_Engineering/ for memoranda and
the FTP server for large data calculation/analysis files). These documents will stored on
these servers by the initiating author.

2.3.6.2 E-mails
In the electronic age, many design basis decisions and supporting technical bases are
documented in e-mails. The e-mails related to specific design decisions and/or
supporting technical bases will be stored in a separate set of electronic files. Appropriate
e-mails will be forwarded to the Systems Engineering Administrator for filing by the
initiating author.

3 MANAGING OTHER PROJECT DOCUMENTATION
3.1 Cost and Schedule Documentation

The cost and schedule baselines will reside on the Primavera Project Planner (P3)
database maintained by the NCSX Project Control Manager. PDF files of the most recent
cost and schedule baselines will be posted on the Engineering Web Page
http://ncsx.pppl.gov/NCSX_Engineering/ when the technical, cost, and schedule
baselines are updated. As indicated in this DMP and the Configuration Management Plan
(CMP), the technical, cost, and schedule baselines can only be changed by an ECP once
the initial set of baselines is established at the start of preliminary design.

3.2 Plans and Procedures

The NCSX Project Execution Plan ((NCSX-PLAN-PEP) identifies the list of project-
specific plans to be developed and controlled under configuration control. These will be
prepared and approved in accordance with the review and approval hierarchy specified in
the NCSX Document and Records Plan (NCSX-PLAN-DOC). Proposed changes or
drafts to new plans will be maintained on the NCSX Engineering Web Page
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http://ncsx.pppl.gov/NCSX Engineering/ until such time that they are approved and
placed under configuration control. Once that happens, they will be placed in the
Engineering Web as part of the controlled project files.  Since the project plans cut
across all WBS elements, these are stored in the Project Oversight and Support folder.

The major exception to handling and control of NCSX generated procedures are “run”
procedures developed for field activities (e.g., manufacturing, etc.). Although these
procedures will be generated and signed electronically and stored on the NCSX
Engineering web, the original hard copy versions will be transferred to the Operations
Center so that they are readily available for field personnel. Accordingly, those copies on
the NCSX Engineering Web are considered convenience copies only.

3.3 Miscellaneous Documents

3.3.1.1 WABS Dictionary

The NCSX Work Breakdown Structure (WBS) Dictionary (NCSX-WBS) is also a
controlled document that is under configuration control. The WBS Dictionary is stored
on the NCSX Engineering Web page http://ncsx.pppl.gov/NCSX_Engineering/ .

3.3.1.2 Procurement Documentation

The PPPL Procurement Department is responsible for maintaining all records related to
procurements. Notwithstanding this, appropriate copies of Statements of Work and other
procurement-related technical documentation will also be maintained in either the
Pro/INTRALINK database for drawings or the NCSX Engineering Web page
http://ncsx.pppl.gov/INCSX_Engineering/ .

3.3.1.3 Vendor Contract Submittals

Supplier submittals may be received as in an electronic media or as hardcopy or both.
Electronic media are maintained on a secure electronic site located on the NCSX Project
File System. This site is maintained by the NCSX Engineering Administrator and has
limited access privileges. The Procurement Technical Representative (PTR) is
responsible for transmitting all pertinent electronic vendor submittals to the NCSX
Engineering Administrator (e.g., periodic management and status reports and
correspondence, copies of supplier-generated NCRs, RFDs, or responses to Corrective
Action Requests, etc.). Hardcopy supplier submittals are stored in the Operations Center;
the PTR also has the responsibility to ensure that the necessary documentation is
transmitted to the Operations Center in a timely manner. These storage mechanisms
satisfy the requirements of QA-003, Procurement Quality Assurance.

3.3.1.4 Training Records
Specific individual on-site personnel training records will be maintained by the PPPL
Human Resources Department.
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1 PURPOSE

This document defines the official documents and records for the design, fabrication, and
construction stages of the NCSX Project, including commissioning prior to first plasma. This
document defines the purpose, content, format, approval level, records retention
requirements, and file/document naming convention for each document and record. This
document meets the requirements of PPPL Policy P-015, Records Management, and GEN-
023, Records Management. Section 3 below identifies the specific PPPL and NCSX
documents that provided the bases for this plan.

Provisions for the retention, protection, preservation, revision, traceability, accountability,
and retrievability of these documents and records are described in the NCSX Data
Management Plan (NCSX-PLAN-DMP) and the NCSX Configuration Management Plan
(NCSX-PLAN-CMP).

2 DEFINITIONS
Table 2-1 below provides the key record type and their definitions.
Table 2-1 Definitions

Record Type Definition

Document Recorded information that describes, specifies, reports, certifies, requires, or
provides information, data or results. A document is not a record until it
meets the definition of record.

Calculations Results obtained from mathematical processes used in design, operation,
etc.
Guides A document that provides additional information to NCSX project staff.

Examples might be users' guides or documents that describe possible
techniques for analysis.

Criteria A document that defines the design criteria to be used on NCSX.

Procedure A document that provides an orderly, detailed method of accomplishing
tasks within the applicable Laboratory and NCSX guidelines and with
established responsibilities and actions.

Record A completed document or other media that provides objective evidence of
an item, service, or process.
Standard A document that defines the minimum quality and performance outcome

of a process.

3 APPLICABLE DOCUMENTS
This DOC draws on the lastest issues of the PPPL and NCSX documents listed below:

3.1 PPPL Documents

e PPPL Policy 015, “Records Management”

e PPPL General Procedure 023, “Records Management”

e PPPL Engineering Procedure 010, “Control of Drawings, Software, and
Firmware”

e PPPL Engineering Procedure 030, “Technical Procedures for Experimental
Facilities”

e PPPL Engineering Procedure 032, “Work Planning”
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PPPL Engineering Procedure 033, “Design Verification”
PPPL ES&H Procedure 004, “Job Hazard Analysis”

PPPL ES&H Procedure 014, “NEPA Review System”

PPPL QA Records Plan QP-02, “Quality Assurance Records”

3.2 NCSX Project Documents

NCSX Systems Engineering Management Plan (NCSX-PLAN-SEMP)
NCSX Quality Assurance Plan (NCSX-PLAN-QAP)

NCSX Configuration Management Plan (NCSX-PLAN-CMP)

NCSX Data Management Plan (NCSX-PLAN-DMP)

PPPL Pro/INTRALINK Users Guide (NCSX-GUID-Pro/INTR)
NCSX Administrative Procedure 002, “Configuration Control”

NCSX Administrative Procedure 003, “Interface Control”

NCSX Administrative Procedure 004, “Work Planning”

NCSX Administrative Procedure 005, Electronic Signatures”

e NCSX Administrative Procedure 012, Archiving NCSX Construction Information
4 RECORDS RETENTION REQUIREMENTS

The contract between Princeton University and the Department of Energy requires that a
records management and retention program be established and implemented at PPPL that
meets the requirements of DOE O 200.1. Procedure GEN-023 provides the overall
laboratory plan for complying with this requirement. The purpose of this section is to
identify key NCSX documents and how they fit into the overall scheme. This section focuses
on documentation relevant to the design and documentation of NCSX. Documentation
associated with other stages, such as operations or decommissioning and dismantlement will
be identified in later versions.

NCSX Project documentation include the design and requirements documents and records
that define and substantiate the design, fabrication, modification, and operation of the NCSX
device or define and document the management approaches and procedures that govern how
the Project is managed. Section 5.3 to this plan provides a more detailed breakdown of the
specific types of documents. The documents listed in this section represent the current
information on the documents currently planned for the NCSX Project. It is anticipated that
this listing will be expanded and/or modified as the need for additional documentation is
identified, but typically these records include the following:

Project Plans
Project Procedures
Guideline Documents
Criteria Documents
Project Requirements Documents
Design Support Documentation
e Drawings and Models
e Interface Control Documents
e Analyses and Calculations
e Design Memoranda
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e Field Activity Documents
e Design Review Records
e Engineering Change Proposals (ECPs) and Engineering Change Notices (ECNSs)
e Requests for Deviation (RFDs)
e Job Hazard Analyses (JHAS)
e Work Planning (WP) Form
e NEPA Documentation
e Environmental Assessment
e NEPA Planning Form
e Safety Assessment Document
e Quality Assurance Records
e Training Records
e Procurement Records
e Contacts
e Statements of Work
e Procurement Deliverables
e Other Documents
e WABS Dictionary
Milestone Dictionary
Cost and Schedule Documents
NCSX Construction Information

Crosscutting this documentation organization are the DOE guidelines and PPPL Procedure
GEN-023, which defines retention requirements by DOE record type.

Table 4-1 below provides the document retention requirements by type of record:
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Type of Record NCSX  DOE Record Retention Requirement
Record Retention
Key Schedule (GEN-023)
(GEN-023)
Initial planning documents DC1 14 Until construction project
completion
NEPA documentation and other records DC2 E 25 years — need DOE
approval to dispose of
Other technical information and/or data DC3 O 10 years — need DOE
prepared for outside (of DOE) agencies approval to dispose of
Design requirements/design, criteria, and DC4 14 Until dismantlement or
operations documentation records that disposal

demonstrate the capability for safe design,
fabrication, modifications, and operations.
Includes both in-house manufacturing and
supplier manufacturing records.

Project decommissioning and dismantlement  DC5 E 75 years after

records decommissioning and
dismantlement

Project management records DC6 Al6 1 year after end of NCSX
experimental operations

Miscellaneous records supporting, but not DC7 14 Until construction project

required for project record purposes completion or superseded

Table 4-1 Document Retention Requirements

5 DOCUMENTS AND RECORDS
5.1 General

5.1.1 Record Information Provided

For each document or record listed in Section 5.3, the following information is provided:

e Purpose - This gives the purpose of the document. If relevant, this also defines the
circumstances under which the document may serve as an official NCSX record.

e Preparation and Approval - This defines the individuals responsible for preparing and
approving the specified document. The individual with approval authority is also
responsible for ensuring that ALL appropriate personnel have formally reviewed the
document and that comments have been properly treated prior to approving the
document. The NCSX philosophy is to limit the number of approvals within the
NCSX Project to as few as possible. Revisions are uniquely identified and undergo
the same approval process as the original document.

e Format - This indicates where the required format for the document is specified.
Documents that are unique, i.e. only one is expected to be generated for the project,
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may have no specified format. The format selected should be that most appropriate to
the document.

e Naming Convention - This specifies both the identifier for the document and the
name of the file containing the document.

e Storage Location - either the NCSX Engineering Web  page
http://ncsx.pppl.gov/NCSX_Engineering/, the Pro/INTRALINK database, or in
hardcopy format in the PPPL Operations Center or PPPL Drafting Center.
Documents posted on the Engineering Web page will be in a pdf format and drawings
and models residing on the Pro/INTRALINK database will be posted as ProEngineer
drawings and models if created in the ProEngineer software, in AutoCAD if created
in AutoCAD, or in other Project-approved electronic drawing software programs.
Drawings released for fabrication will be stored in a special Released Drawings
folder within the Pro/INTRALINK database in pdf format. Documents stored in
hardcopy in the PPPL Operations Center or PPPL Drafting Center will be accepted in
whatever format supplied.

e Document Retention Classification — The document retention classification is defined
for each document. Retention requirements are specified by document retention
classification in Table 4-1.

5.1.2 Document Storage

To the extent feasible, all NCSX records other than drawings and models will be stored
electronically on a secure NCSX web page. As indicated in the NCSX Data Management
Plan (DMP), drawings and models will be stored electronically in the Pro/INTRALINK
database. Project participants will have access to these documents through the Internet.

5.1.3 Document Review and Approval

For the initial review of a document, a full representation of electronic concurrence and
approval signatures will be obtained. Subsequent revisions will only have the preparer and
approval signatures shown. However, the project will obtain and resolve comments formally
using an Excel spreadsheet format or CHIT form similar to that used for design reviews. The
resolution of these comments will be posted on the NCSX Engineering Web page
http://ncsx.pppl.gov/NCSX _Engineering/ along with the most recently approved version of
this document.

To facilitate clear identification of review comments, the reviewer should attach his or her
initials following the draft identifier (e.g, dA-GHN where GHN are the initials of the
reviewer). Upon receipt of the comments, the author should incorporate and/or resolve the
comments and then, if appropriate, advance the draft identifier one letter (e.g., from dA to
dB) and resubmit for further review. If not needed, the document may go directly into the
electronic signature process. NCSX Administrative Procedure NCSX-PROC-005 outlines
the electronic signature process.

5.2 ldentification Schemes

5.2.1 Project Plans
File names for controlled project plans should be the same as the document name followed
by an appropriate descriptor. This document name shall consist first of the following
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information, separated by hyphens (no spaces). For example, NCSX-PLAN-XXXX-YY-dZ
where:
e NCSX indicates the NCSX Project
e PLAN indicates that this document is either a project definition agreement or
plan and PROC indicates that this is a procedure.
o XXXX is a three or four letter shorthand name of the project definition
agreement or plan (e.g., SEMP for the Systems Engineering Management
Plan, CMP for the Configuration Management Plan, DOC for the Document
and Records Plan, etc.). For a procedure, this shorthand name for the
procedure is replaced by a numerical identifier for that procedure (e.g., 001,
002, etc.).
e YY indicates the revision level of the document (e.g. 00 for revision 0)
e dZ represents the approval level (e.g., dA or signed)

Section 5.3.1 provides specific details on each project plan.
5.2.2 NCSX Project Procedures
5.2.2.1 Administrative Procedures

File names for controlled project plans should be the same as the document name followed
by an appropriate descriptor. This document name shall consist first of the following
information, separated by hyphens (no spaces). For example, NCSX-PROC-XXX-YY-dZ
where:

e NCSX indicates the NCSX Project

e PROC indicates that this is an administrative procedure.

e XXX is a three digit numerical identifier for that procedure (e.g., 001, 002,
etc.).

e YY indicates the revision level of the document (e.g. 00 for revision 0)

e dZ represents the approval level (e.g., dA or signed)

Section xxx provides information on the NCSX administrative procedures.

5.2.2.2 Technical Procedures

PPPL Procedure ENG-030, “Technical Procedures for Experimental Facilities,” provides
guidelines and format requirements for preparing, reviewing, and approving these technical
procedures. ENG-030 defines the nine (9) procedure types. These procedures names shall
consist first of the following information, separated by hyphens (no spaces). For example,
C/D-NCSX-XXXXX-YYY-RR_dZ where:
e C/D indicates either C-Site (C) or D-Site (D)
e NCSX indicates the NCSX Project
o XXXXX indicates that this procedure type where:
= OP-AD indicates an Administrative Operations procedure
= OP-G indicates a General Operating procedure
= PTP -YYY indicates a preoperational procedure/plan where YYY is
the 2 or 3-digit WBS identifier
= |STP indicates an integrated system test procedure
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= OP-YYY indicates a systems operations procedure where YYY is the
2 or 3-digit WBS identifier
= AP-YYY indicates an alarm procedure where YYY is the 2 or 3-digit
WBS identifier
= [P indicates an installation procedure
= MP-YYY indicates a maintenance procedure where YYY is the 2 or 3-
digit WBS identifier
= RP-YYY indicates a repair procedure where YYY is the 2 or 3-digit
WABS identifier
0 YYY isatwo or three numerical number of the procedure.
0 RR indicates the revision level of the document (e.g. 00 for revision 0)
0 dZ represents the approval level (e.g., dA or signed)

The majority of technical procedures during the design and construction phase of NCSX will
be installation (IP) or repair (RP) procedures. Section 5.2.2.2 provides detailed information
on the NCSX technical procedures.

5.2.3 Guideline Documents

It is anticipated that the NCSX Project will periodically find the need to publish guidelines
documents that provide an oversight to technical systems and guidelines on how to perform
specific functions such as cost estimates. The ProE/INTRALINK Users Guide and the Cost
Estimating Guide fall in this category. These guideline documents shall be identified with
the following naming scheme: NCSX-GUID-XXXX-YY-dZ where:

NCSX-GUID-XXXX-YY-dZ where:

e NCSX represents the NCSX Project

GUID represents that this document is a guide and/or criteria document

XXXX represents a shorthand notation of the topic of the guide or criteria document
Y'Y represents the current revision

dZ represents the approval level (e.g., dA or signed)

5.2.4 Technical Criteria Documents

It is anticipated that the NCSX Project will periodically find the need to publish technical
criteria documents that define the technical criteria that will be utilized to control design
processes. As an example, the NCSX Project has developed a Structural and Cryogenic
Design Criteria document that defines the criteria to be use when developing the NCSX
stellarator core systems.  These criteria documents shall be identified with the following
naming scheme: NCSX-CRIT-XXXX-YY-dZ where:

e NCSX represents the NCSX Project

e GUID represents that this document is a guide and/or criteria document
e XXXX represents a shorthand notation of the topic of the guide or criteria document
e YY represents the current revision
e dZ represents the approval level (e.g., dA or signed)
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5.2.5 Requirement Documents

As indicated in the Systems Engineering Management Plan (NCSX-PLAN-SEMP), there is a
hierarchy of 5 design specification levels starting at the top-level General Requirements
Document (GRD). In systems engineering terms, this is the ASPEC. This top-level
specification is then followed by a specification tree consisting of Developmental (or “design
t0”) specifications (BSPECs) and a series of “build to” specifications consisting of Product
(CSPECs), Process (DSPECs) and Material (ESPECs). The naming convention for
specifications shall first consist of the following information, separated by hyphens (no
spaces). For example, NCSX-STYPE-WBS-###-XX-dZ where:
e NCSX indicates the NCSX Project
e STYPE indicates the level of specification (e.g., ASPEC for the GRD, BSPEC for the
“design to” specification, and CSPEC, DSPEC, or ESPEC for “build to”
specifications)
e WABS indicates the three digit WBS number identifier
e ### indicates the three digit numerical number of the specification (e.g., 001, 002,
etc.)
e XX indicates the revision level of the document (e.g. 00 for Revision 0)
e dZ represents the approval level (e.g., dA or signed)

Section 5.3.5 provides additional details for specifications.

5.2.6 Design Support Documentation
5.2.6.1 Drawings and Models

5.2.6.1.1 Electronic Drawings and Models

The vast majority of NCSX models and drawings will exist in electronic form. The
Pro/INTRALINK Users Guide (NCSX-CRIT-Pro/INTR) provides the details for numbering
electronic drawings and models. Drawings and models are created and maintained
electronically using NCSX Project approved drawing software packages. For Mechanical
and Facility drawings and models (in either 2D or 3D), the Project standard is Pro/Engineer.
For Electrical drawings and models (usually only in 2D), the Project standard is AutoCAD.
As approved by the Project on a case-by-case basis, other electronic drawing software
packages may be utilized.

Since the NCSX Project is a national project involving both PPPL and ORNL, a flexible
identification scheme has been developed for drawings and models that recognize the
specific requirements of each laboratory, while still providing a standardized approach. The
NCSX drawings will evolve from a concept stage through release for fabrication. During the
conceptual design phase, an additional concept identifier is added to the standardized
drawing number. In all cases, the drawing/model numbers will take a form that follows the
NCSX WBS structure.

Several specific drawing types have unique drawing identifiers to set them apart from
“regular” drawings. These are sketches, prototype, and as-built drawings. Specifics on the
drawing numbering scheme for each is outlined in the Pro/INTRALINK Users Guide,
however a brief description of each is described below:
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e Sketches have a special numbering scheme. Sketch numbers are assigned for ideas
still in the early developmental stages, e.g., before a concept approach has been
decided.

e Prototype drawing numbers will be assigned for every prototype drawing since,
typically, the prototype model is not expected to represent the final production unit.
Prototype drawings and models will have a special designation “P” placed at the end
of the standard drawing number. Should a prototype eventually be designated as a
final production unit, the prototype drawing will be converted to a regular drawing
that will undergo the normal FDR process before being released for final fabrication.
PPPL Engineering Procedure ENG-033, as supplemented by NCSX Procedure 004
outlines the design review processes.

e As-Built drawings are only assigned when the physical model needs to be revised
because the non-conformance impacts a primary interface. Non-conformances that
do not impact other component or system interfaces do not result in a revised drawing
although the higher-level model will be annotated with a drawing note to indicate that
a specific NCR exists. If a drawing needs to be modified to reflect this non-
conformance, a new drawing will be created with the designator “AB” placed at the
end of the drawing number to identify those parts revised.

In addition to the basic drawing number, there are three other bits of information that clearly
identify the unique drawing. Until a drawing is released for fabrication, it will not be
assigned a revision number. However, once the drawing is approved and released for
fabrication, a revision number will be assigned in the drawing title block; until that occurs,
the revision block on the drawing will be blank. However, the evolution of the drawing will
be tracked by the version number that appears in an ancillary design status block separate
from the drawing main title block. In addition, this ancillary design status block will
identify the stage of the design of the drawing (e.g., conceptual, preliminary, or final) so that
a user might understand the level of design evolution shown on the drawing.

5.2.6.1.2 Legacy Drawings

_The NCSX Project will utilize a significant amount of PPPL legacy equipment and systems.
The drawings are primarily only available in a hard copy vellum or other physical medium.
They will be maintained in this format and be utilized by NCSX, maintaining the original
numbering system. Several important cautions must be observed when utilizing these
drawings.

As part of the preparations of C-Site to accommodate the NCSX device, a significant amount
of demolition and modifications to existing PPPL systems and infrastructure was
accomplished. Prior to utilizing existing legacy drawings, the WBS Manager must first
assure that the current legacy drawings accurately reflect the current as-built status of those
systems. If not accurate, the decision needs to be made as to whether or not to modify
existing legacy hard copy drawings or to create new drawings in an electronic format.

Prior to discarding legacy hard copy drawings for legacy systems removed or modified in
preparation for the NCSX, knowledgeable personnel from the NCSX Project and the PPPL
Engineering Department need to review the drawings to determine their disposition and/or
the need to modify existing drawings or to create new drawings for use on NCSX.
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5.2.6.2 Interface Control Documents

The NCSX Interface Control Management Plan (ICMP) and the NCSX procedure on
interface control (NCSX-PROC-003) provide the background and processes for identifying
and documenting interfaces between subsystems. File names for Interface Control
Documents (ICDs) shall follow a standard format to facilitate filing and sorting. 1CDs shall
be identified as ICD-XXX-YYY-ZZZZ-dR where:

e XXX and YYY represents the 3-digit WBS identifiers of each of the subsystems
involved in the interface with the lowest numberical WBS identifier listed first

e ZZZZ represents the numerical sequence assigned to this ICD by the Systems
Engineering Support Manager

e dR represents the approval level (e.g., dA or signed)
5.2.6.3 Analyses and Calculations

File names for analyses and calculations shall follow a standard format to facilitate filing and
sorting. Analyses and calculations should be formally approved as per PPPL Engineering
Procedure, ENG-033, “Design Verification.” The format for analyses and calculations
should be as follows: NCSX-CALC-XX-YYY-ZZ where:

e NCSX represents the NCSX Project;

e CALC represents a calculation or analysis — the type of calculation should be
included in the purpose of the calculation/analysis section on the calculation form;

e XX represents the appropriate 2-digit WBS number (e.g., 14, etc.); and
e YYY represents the sequential analysis report number. This is obtained from NCSX
Systems Engineering as a satellite to the PPPL Operations Center.

e ZZ indicates the revision level of the document (e.g. 00 for Revision 0)
5.2.6.4 Design Memoranda

Sometimes a design memo is warranted to explain some details of the design. File names for
these design memos shall follow a standard format to facilitate filing and sorting. The format
should be as follows: YYMMDD-Subject-XXX-ZZZ.ext where:

e YYMMDD is the date of issue (e.g., 021127 indicating a date of issue of November
27, 2002)

e Subject is a brief description of the topic covered in the memo, calculation, etc.=> no
blanks permitted, use underscores (_) to separate text.

e XXXisthe 1, 2 or 3-digit numeric ID for the most appropriate WBS element.

e 777 are the author’s initials => should be at least 2 letters, but three letters are
preferred.

.ext it the extension (e.g., .doc for Word, .ppt for PowerPoint, etc.)
5.2.6.5 Field Activity Documents

Field activity documents refer to a large number of documents that are used to guide or
document work occurring in the field. Most field work is governed by PPPL procedures,
sometimes called traveler documents. For unique field activities only applicable to NCSX
(e.g., coil winding activities) and where existing PPPL procedures are not deemed adequate,
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the NCSX Project may elect to develop its own field activity procedures. Specific
identification schemes shall be governed by the applicable procedures.

5.2.6.6 Design Review Records

The NCSX Systems Engineering Management Plan (SEMP), NCSX Procedure on Work
Planning (NCSX-PROC-004), and PPPL Engineering Procedures ENG-032. “Work
Planning,” and ENG-033, “Design Verification” outline the design review processes and the
necessary documentation necessary. Specific identification schemes are identified in those
plans and procedures.

5.2.6.7 Engineering Change Proposals/Engineer Change Notices

The NCSX Configuration Management Plan (NCSX-PLAN-CMP) and the NCSX procedure
on configuration control (NCSX-PROC-002) provide the background and processes for
proposing and documenting changes to the technical, cost, and schedule baselines. The
NCSX procedure on configuration control specifies the process and identification scheme for
ECPs.

The PPPL Engineering Procedure ENG-010, “Control of Drawings, Software, and
Firmware” provides the processes for documenting and making changes to drawings
approved for Fabrication. PPPL utilizes a form called the Engineering Change Notice
(ECN). As described in the NCSX Configuration Management Plan, an ECP will always
precede the issuance of an ECN for NCSX drawings. Per ENG-010, ECNs are only
numbered sequentially by the PPPL Drafting Supervisor, with no special identification
reserved for specific projects.

5.2.6.8 Requests for Deviation

The RFD is a specific written request to depart from a particular requirement(s) of the item’s
current approved design documentation (e.g., specifications, models, drawings, Bills of
Material, etc.). RFDs should not be utilized to approve deviations to design implementation
documentation such as MIT/QA Plans or run procedures. RFDs shall be processed and
adjudicated under the Engineering Change Process (ECP) process defined in the NCSX
Configuration Management Plan (NCSX-PLAN-CMP) and the accompanying NCSX
Configuration Control Procedure (NCSX-PROC-002) unless a determination is made by the
NCSX Engineering Manager that an ECP is not required (generally for editorial-type RFDs
or process RFDs). The NCSX procedure on RFDs (NCSX-PROC-009) specifically addresses
the processes to prepare and process a RFD.

5.2.6.9 Job Hazard Analyses

As part of the job planning process, Job Hazard Analyses (JHA’s) are required for work at C
or D site in order to identify existing and potential workplace hazards and to evaluate the risk
of worker injury or illness associated with job task activities. PPPL Procedure ESH-004,
“Job Hazard Analysis,” outlines the purposes, considerations, and processes for developing
a JHA. This procedure also provides for an identification scheme that is linked to the
appropriate work order, work permit, work planning form, procedure, or other unique
identifier that clearly identifies which job and project the JHA represents.
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5.2.6.10 Work Planning Forms

The Work Planning (WP) Form is the key work planning document for all phases of projects
designed and constructed at PPPL. It documents the work planning logic in the form of a
checklist of activities and deliverables that need to be completed in preparation for the next
formal design review (preliminary or final), on-site fabrication activities (including R&D
activities), and field assembly and installation activities. PPPL Engineering Procedure ENG-
032, “Work Planning,” and the NCSX augmenting procedure on work planning (NCSX-
PROC-004) provide the detailed requirements for preparing a WP. The WP is web based
http://workplanning.pppl.gov/ and a sequential WP number automatically assigned.

5.2.7 NEPA Documentation
5.2.7.1 Environmental Assessment

The Environmental Assessment (EA) is a unique document approved in September 2002 that
documented the environmental impact of constructing NCSX at PPPL. This document was
assigned a number of DOE/ES-1437 by DOE. Revisions to this EA, if ever needed, will
retain this basic project identifier.

5.2.7.2 NEPA Planning Forms

For tasks performed at C or D sites, an assessment must be made to ensure compliance with
the National Environmental Policy Act (NEPA) of 1969. While it is recognized that many
activities are either inherently low hazard and are routinely encountered and/or accepted by
the general public. PPPL ES&H Procedure ESH-014, “National Environmental Policy Act
(NEPA) Review System,” provides the guidance and processes to be followed for evaluating
and documenting potential NEPA hazards. There are no unique NEPA form project
identifier numbering schemes (i.e., they are given sequential numerical identifiers), however
the project information is provided on the form.

5.2.7.3 Safety Assessment Document

The Safety Assessment Document (SAD) is a unique document that presents the safety
assessment of the NCSX Project. The SAD provides descriptions of relevant structures,
systems, and components. The hazards associated with the operation are identified and the
design features and/or administrative controls that mitigate these hazards are identified.

5.2.8 Quality Assurance Records

As indicated in the PPPL Quality Assurance Records Plan (QP-002) and the NCSX Quality
Assurance Plan (NCSX-PLAN-QAP) there are many records maintained and controlled by
the PPPL and NCSX Quality Assurance program. These records include:

e Audits

e Risk Acceptance Plans

e Nonconformance Reports
The identification schemes for each QA record and document is outlined in the QA Records
Plan.
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5.2.9 Training Records

There are many training records; overall PPPL training records, Engineering Department
training records, and NCSX Project-specific training records. The types of records are
outlined in the NCSX Training Plan (NCSX-PLAN-TRNG). Generally PPPL Human
Resources will be responsible for maintaining and controlling all training records. The
identification scheme is linked to the specific employee and the specific training code
assigned by Human Resources.

5.2.10 Procurement Records

5.2.10.1 Contracts

The basic governing procurement record is the contract. This document, prepared by the
PPPL Procurement Department, provides the basis and terms and conditions under which
PPPL has reached an agreed upon scope of work and price for contracted work. The
Procurement Department establishes the contract identifier.

5.2.10.2  Statements of Work

Statements of Work (SOW) are designed to provide the specific contractual requirements and
expected deliverables for a contract. Used primarily in the initial solicitation process, the
SOW is not a technical document, but references to technical specifications and drawings
are included. File names for SOWs shall follow a standard format to facilitate filing and
sorting. SOWs shall be identified as NCSX-SOW-XXX-YYY-ZZ-dR where:

o XXX represents the 3-digit WBS identifier of the subsystem for which the work will
be performed

e YYY represents the numerical sequence of the SOW in this WBS element. This is
assigned Cognizant Engineer following consultation with the Systems Engineering
Support Manager

e ZZ indicates the revision level of the document (e.g. 00 for revision 0)

e dR represents the approval level (e.g., dA or signed)

5.2.10.3 Procurement Deliverables

Each contract has its own set of unique deliverables that are required under that contract.
Starting with the basic contract document, an increasing more detailed list of contract
deliverables is identified. These contract deliverables are expected to be provided to PPPL
by the supplier. The identification scheme is established by the supplier.

A special subset of the procurement deliverables is those items of a procurement sensitive
nature that requires special handling. These generally cover topics dealing with technical
issues or problems and may either originate at PPPL or the supplier. A special restricted and
controlled web site has been established to provide protected storage site for procurement
sensitive information.
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5.2.11 Other Documents
5.2.11.1 WBS Dictionary

The Work Breakdown Structure (WBS) is a product-oriented family tree composed of
hardware, software, data, facilities, and services that result from systems engineering efforts
during the development and production of system elements. The WBS Dictionary provides
an abbreviated definition of the the product(s) to be developed or produced, and relates the
elements of work to be accomplished to each other and to the end product.

5.2.11.2 Milestone Dictionary

The Project Execution Plan identifies the DOE milestones for the NDCS Project. The
Milestone Dictionary provides the definition and completion criteria for each of these DOE
milestones.

5.2.11.3 Cost and Schedule Documents

There are a series of cost and schedule documents that define and provide a chronological
record of the development of the cost and schedule baselines. These records include the
Primavera Project Planner (P3) documentation, the Work Authorization Forms (WAFs), and
other specific cost and schedule guidance and analyses.

5.2.12 NCSX Construction Information

As the NCSX Project transitions into construction and eventual operation, it is essential to
archive pertinent construction information that can provide insights at a later time when
potential and real machine issues arise as to exactly what occurred during the construction
and assembly phases. While systems are already in place to archive some contract
information from vendors, there is a need to document and archive pertinent contract
information such as:
e Project discussions/bases of decision on NCRs, RFDs, and other changes to the
originally approved design;
e Schedule and periodic status reports from vendors;
e Internal NCSX Project correspondence (e-mails, internal NCRs, etc.) that provide
insights into why decisions were made;
e Picture records; and
e Other pertinent contract related information deemed retainable by either the
Cognizant Engineer or Procurement Technical Representative.

In addition to vendor construction and fabrication information and submittals, it is also
critical to archive NCSX Project fabrication information not already stored in the PPPL
Operations Center (e.g., fabrication run procedures, modular coil data books, photographs,
etc.). An important category of this information is the metrology data that was used to
determine fabrication and assembly processes as well as dimensional control analyses and
revisions to the Pro/E models that resulted from this metrology information.
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What should not be archived is any contract-sensitive information or correspondence. This is
retained either by the PPPL Procurement Department or on private web sites with very
limited access privileges.

Storage of this information has been set up on the PPPL Network ‘P’ Drive in a folder (and
lower level series of subfolders) titled, “Construction Information”.

There is a unique naming scheme utilized for posting certain construction information such

as  metrology data and  photographs. It uses the format of
“Month_Day_Year_Component_Description”. For example, for the initial measurement of a
A2 winding form, the data naming will take the format of

“10 18 06_A2 WindingForm_InitialScan” where:
e 10 18 06 where 10 represents October, 18 represents the date, and 06 represents the
calendar year;
e A2 _WindingForm identifies the component; and
e IntialScan is a description of the metrology data measurement.

5.2.13 Sensitive Supplier Contract Information

The NCSX Project has a need to store sensitive contract information received from suppliers.
While formal contract submittals are stored by the Procurement files on the contract, there
are numerous less formal contract-sensitive correspondence provided between the suppliers
and the NCSX Project that should be filed. Accordingly, the Project has established a secure
site where this information is stored. Access to this site is limited to preserve the security of
this information.

5.3  Document and Record Types

5.3.1 Project Plans
53.1.1 Acquisition Execution Plan (AEP) - unique

the execution of the NCSX Project.

Purpose Describes the acquisition strategy and business plans to be used in

Review and Approval Prepared by: NCSX Systems Engineering Support Manager

Concurrences by: NCSX Project Management, PPPL and ORNL Lab
Management, DOE Federal Project Manager, DOE Manager
Princeton Area Office and Contracting Officer, DOE OFES
Program Manager, OFES Associate Director for Fusion Energy
Sciences, Director Office of Science, and DOE Director of Office
of Construction and Engineering Management (OECM)

Approved by: DOE Under Secretary for Energy, Science, and
Environment

Format

Naming Convention

NCSX-PLAN-AEP-XX-YY where XX is the revision number and
YY is the level of approval (e.g. draft [dA] or approved [signed])

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC6

DOC Revision 4
10/26/2006

15






NCSX DOCUMENT AND RECORDS PLAN

5.3.1.2 Project Execution Plan (PEP) - unique

Purpose

Describes management methodology to be applied during the design
and fabrication stages of the NCSX project.

Review and Approval

Prepared by: NCSX System Engineering Support Manager

Reviewed by: NCSX Project Control Manager, NCSX Project
Engineering and Management, PPPL and ORNL Lab
Management, DOE Federal Project Manager, OFES Program
Manager, DOE Director Construction Support Division, DOE

Manager Chicago Operations Office
Approved by: DOE Associate Director of Fusion Energy Sciences

Format

Naming Convention

YY is the level of approval (e.g. draft [dA] or approved [signed])

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC6

5.3.1.3 Quality Assurance Plan (QAP) - unique

Purpose

and procedures

Review and Approval

Prepared by: NCSX QA Manager

Engineering Department Head

Format

Naming Convention

NCSX-PLAN-QAP-XX-YY where XX is the revision number and
YY is the level of approval (e.g. draft [dA] or approved [signed])

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC6

5.3.1.4 Systems Engineering Management Plan (SEMP) - unique

Purpose

Describes engineering management methodology and systems
to be applied during the design and fabrication stages of the
NCSX project.

Review and Approval

Prepared by: NCSX Engineering Manager

Reviewed by: NCSX Systems Engineering Support Manager,
NCSX Project Engineers, NCSX QA Manager, and NCSX
Deputy Project Manager for Engineering

Approved by: NCSX Project Manager

Format

Naming Convention

NCSX-PLAN-SEMP-XX-YY where XX is the revision
number and YY is the level of approval (e.g. draft [dA] or
approved [signed])

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC6

" Required only when the NCSX QA Manager is also the PPPL QA Manager.
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5.3.1.5 Configuration Management Plan (CMP) - unique

Purpose

Provides a description of the processes that will be used to effect
configuration management on the NCSX Project

Review and Approval

Prepared by: NCSX Systems Engineering Support Manager

Reviewed by: NCSX Project Control Manager, NCSX Deputy
Project Manager for Engineering, NCSX QA Manager, NCSX
Physics Manager, NCSX Project Engineers, and NCSX
Engineering Manager

Format

Approved by: NCSX Project Manager

Naming Convention

NCSX-PLAN-CMP-XX-YY where XX is the revision number and
YY is the level of approval (e.g. draft [dA] or approved [signed])

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC6

5.3.1.6 Project Documents & Records Plan (DOC) - unique

Purpose

Describes the official documents and records of the NCSX project.
(This document)

Review and Approval

Prepared by: NCSX System Engineering Support Manager

Reviewed by: NCSX Design Integration Manager, NCSX Deputy
Project Manager for Engineering, NCSX Project Engineers, and
NCSX QA Manager

Format

Approved by: NCSX Engineering Manager

Naming Convention

NCSX-PLAN-DOC-XX-YY where XX is the revision number and
YY is the level of approval (e.g. draft [dA] or approved [signed])

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC6

5.3.1.7 Interface Control Management Plan (ICMP) - unique

Purpose

Provides a description of the processes that will be used to effect
interface control on the NCSX Project

Review and Approval

Prepared by: NCSX System Engineering Support Manager

Reviewed by: NCSX Deputy Project Manager for Engineering,
NCSX Project Engineers, and NCSX QA Manager

Approved by: NCSX Engineering Manager

Format

Naming Convention

NCSX-PLAN-ICMP-XX-YY where XX is the revision number and
YY is the level of approval (e.g. draft [dA] or approved [signed])

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC6
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5.3.1.8 Data Management Plan (DMP) - unique

Purpose

Provides a description of the processes that will be used to effect
document and drawing control on the NCSX Project

Review and Approval

Prepared by: NCSX System Engineering Support Manager
Reviewed by: NCSX Project Engineers and NCSX QA Manager

Format

Approved by: NCSX Engineering Manager.

Naming Convention

NCSX-PLAN-DMP-XX-YY where XX is the revision number and
YY is the level of approval (e.g. draft [dA] or approved [signed])

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC6

5.3.1.9 Test and Evaluation Plan (TEP) - unique

Purpose

A Test and Evaluation Plan (TEP) establishes how integrated system
testing will be performed and managed. The TEP will include an
overview and schedule of the integrated system test program and the
purpose, scope, and objective of each system test; test configurations;
and test responsibilities. The TEP will be an overview of the
necessary follow-on ISTPs that will be developed for the integrated
system testing.

Review and Approval

Prepared by: NCSX Construction Manager

Reviewed by: NCSX Deputy Project Manager for Engineering,
NCSX Project Engineers, NCSX QA Manager, and PPPL
Engineering Department Head

Format

Approved by: NCSX Engineering Manager

Naming Convention

NCSX-PLAN-TEP-XX-YY where XX is the revision number and
YY is the level of approval (e.g. draft [dA] or approved [signed])

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC6

5.3.1.10 NCSX Experimental Plan (EXP) - unique

Purpose

Provides an overview of the planned phases of NCSX operation

Review and Approval

Maintained by: NCSX Physics Head
Uncontrolled document

Format

Naming Convention

NCSX-PLAN-EXP-XX-YY where XX is the revision number and
YY is the level of approval (e.g. draft [dA] or approved [signed])

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC6
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5.3.1.11 Reliability/Availability/Maintainability Plan (RAM) — unique

Purpose

Provides an overview of the reliability, availability, and
maintainability program for the NCSX Project.

Review and Approval

Prepared by: NCSX System Engineering Support Manager
Reviewed by: NCSX Project Engineers and NCSX QA Manager
Approved by: NCSX Engineering Manager.

Format

Naming Convention

NCSX-PLAN-RAM-XX-YY where XX is the revision number and
YY is the level of approval (e.g. draft [dA] or approved [signed])

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC6

5.3.1.12 Training Plan (TRNG) — unique

Purpose

Defines the personnel training requirements for the NCSX Project.

Review and Approval

Prepared by: NCSX Systems Engineering Support Manager

Reviewed by: NCSX Project Engineers, QA Manager, NCSX
Engineering Manager, and PPPL Training Manager

Approved by: NCSX Project Manager.

Format

Naming Convention

NCSX-PLAN-TRNG-XX-YY where XX is the revision number and
YY is the level of approval (e.q. draft [dA] or approved [signed])

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC6

5.3.1.13 NCSX Cost Estimating Guide - unique

Purpose

Provides an overview of the requirements and assumptions needed to
develop cost and schedule estimates for the NCSX Project.

Review and Approval

Prepared by: NCSX System Engineering Support Manager

Reviewed by: NCSX Project Control Manager and NCSX
Engineering Manager.

Approved by NCSX Project Manager.

Format

Naming Convention

NCSX-PLAN-EST-XX-YY where XX is the revision number and
YY is the level of approval (e.g. draft [dA] or approved [signed])

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC6
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NCSX Project Procedures

NCSX Administrative Procedures — many

Purpose

Provides clarifying administrative guidance and instructions on
preparing specific NCSX documents and/or terms. Intended to
supplement existing PPPL engineering procedures.

Review and Approval

Prepared by: NCSX System Engineering Support Manager

Reviewed by: WBS Managers, NCSX Project Engineers, NCSX QA
Manager, NCSX ES&H Engineer and other appropriate NCSX
impacted individuals

Approved by: NCSX Engineering Manager

Format

Naming Convention

NCSX-PROC-###-XX-YY where ### is the numerical number of
the procedure, XX is the revision number and YY is the level of
approval (e.g. draft [dA] or approved [signed]). Document name
provides the scope of the procedure. See Section 5.2.2.1).

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC6

NCSX Technical Procedures — many

Purpose

Provides clarifying guidance and instructions on performing specific
NCSX technical operations, including installation, maintenance,
repairs, etc. (types of technical procedures and preparation guidance
is provided in PPPL Engineering Procedure ENG-030). It is noted
that until NCSX approaches operations, the only technical
procedures anticipated are either installation (IP) or repair (RP)
procedures.

Review and Approval

Prepared by: Cognizant Engineer

Reviewed by: WBS Managers, NCSX Project Engineers, NCSX QA
Manager, NCSX ES&H Engineer and other appropriate NCSX
impacted individuals

Approved by: NCSX Responsible Line Manager (RLM)

Format

Per ENG-030

Naming Convention

C/D-NCSX-XXXXX-ZZS-RR-AA where C/D represents C or D
Site, NCSX is the name of the project, XXXXX is the type of
technical operating procedure (see Section 5.2.2.2), ZZZ is the is the
2 or 3 digit numerical number of the procedure, RR is the revision
number and AA is the level of approval (e.g. draft [dA] or approved
[signed]). Document name provides the scope of the procedure.

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC6
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5.3.3 Guideline Documents

5.3.3.1 NCSX Pro/INTRALINK Users Guide (PRO/INTR) — unique

Purpose

The purpose of the NCSX Pro/INTRALINK Users Guide is provide
and overview of the INTRALINK drawing and model control system
and to outline the general processes. More detailed procedures are
found in the specific Pro/E and INTRALINK documentation. (See
Section

Review and Approval

Prepared by the NCSX Design Integration Manager.

Reviewed by: PPPL Design Branch Head and PPPL Design
Supervisor.

Approved by: NCSX Project Engineering Manager

Format

Naming Convention

NCSX-GUID-PRO/INTR-XX-YY where XX is the revision number
and YY is the level of approval (e.g. draft [dA] or approved [signed])

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC4

5.3.3.2 NCSX Cost Estimating Guide (EST) — unique

Purpose

The purpose of the NCSX Pro/INTRALINK Users Guide is provide
and overview of the INTRALINK drawing and model control system
and to outline the general processes. More detailed procedures are
found in the specific Pro/E and INTRALINK documentation. (See
Section

Review and Approval

Prepared by the NCSX Design Integration Manager.

Reviewed by: PPPL Design Branch Head and PPPL Design
Supervisor.

Approved by: NCSX Project Engineering Manager

Format

Naming Convention

NCSX-GUID-PRO/INTR-XX-YY where XX is the revision number
and YY is the level of approval (e.g. draft [dA] or approved [signed])

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC4

5.3.4 Design Guides and Criteria Documents
5.3.4.1 NCSX Structural and Cryogenic Design Criteria (CRYQ) — unique

Purpose

The Structural and Cryogenic Design Criteria Document provides the
design criteria for designing the NCSX stellarator core.

Review and Approval

Compiled by NCSX engineering staff based on experiences on
previous fusion devices, most notably TPX.

Format

Approved by: NCSX Project Engineering Manager.

Naming Convention

NCSX-CRIT-CRYO-XX-YY where XX is the revision number and
YY is the level of approval (e.g. draft [dA] or approved [signed])

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC4
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5.3.5 Requirements Documents

5.3.5.1 General Requirements Document (ASPEC) — unique

Purpose The General Requirements Document (GRD) is a system (top) level
specification which states the technical and mission requirements for
the entire system (WBS Level 1), allocates requirements to functional
areas (WBS elements), documents design constraints, and defines
interfaces between or among functional areas

Review and Approval Prepared by: NCSX Project Engineer

Reviewed by: NCSX Physics Manager, NCSX Project Engineers,
NCSX QA Manager, NCSX ES&H Manager.

Approved by: Project Manager

Format ENG-006 or equivalent Project standard

Naming Convention NCSX-ASPEC-GRD-XX-YY where XX is the revision number and
YY is the level of approval (e.g. draft [dA] or approved [signed])

Storage Location NCSX Engineering Web Page

Document Retention Key DC4

5.3.5.2 Development Specifications (BSPEC) - many

Purpose Development (“design to™) specifications are documents below the
system (top) level that state performance, interface, and other
technical requirements in sufficient detail to permit design,
engineering for service use, and evaluation. Development
specifications are intermediate, between the system specification and
product specification(s).

Review and Approval Prepared by: Cognizant WBS Manager

Reviewed by: Cognizant WBS Manager (if not the author),
Cognizant Project Engineer, and NCSX QA Representative

Approved by: NCSX Engineering Manager

Format ENG-006 or equivalent Project standard

Naming Convention NCSX- BSPEC-WBS-###-XX-YY where WBS is the three digit
WBS identifier, ### is the numerical identifier for that specification
within the WBS, XX is the revision number and YY is the level of
approval (e.g. draft [dA] or approved [signed]). (Document names
assigned by cognizant WBS Manager per prescribed convention)

Storage Location NCSX Engineering Web Page
Document Retention Key DC4
DOC Revision 4 22
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5.3.5.3 Product Specifications (CSPEC) - many

Purpose

Product specifications are applicable to production items below the
system (top) level. All procurements below the system level should
be based on product specifications. Product (“build to”)
specifications may be oriented towards procurement of a product
through specification of primarily functional (performance)
requirements or primarily fabrication (detailed design) requirements.

A product functional specification states (a) the complete
performance requirements of the product for the intended use, and
(b) the necessary interface and interchangeability characteristics. It
covers form, fit, and function requirements.

A product fabrication specification states (a) a detailed description of
the parts and assemblies of the product, usually by prescribing
compliance with a set of drawings, and (b) those performance
requirements and corresponding tests and inspections necessary to
assure proper fabrication, adjustment, and assembly techniques.
Tests are normally limited to acceptance tests in a shop environment.

Review and Approval

Prepared by: Cognizant WBS Manager or Technical Representative
Reviewed by: Cognizant WBS Manager (if not the author),

Cognizant Project Engineer, and NCSX QA Representative
Approved by: NCSX Engineering Manager

Format

ENG-006 or equivalent Project standard

Naming Convention

NCSX- CSPEC-WBS-###-XX-YY where WBS is the three digit
WBS identifier, ### is the numerical identifier for that specification
within the WBS, XX is the revision number and YY is the level of
approval (e.g. draft [dA] or approved [signed]). (Document names
assigned by cognizant WBS Manager per prescribed convention)

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC4
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5.3.5.4 Process Specifications (DSPEC) - many

Purpose

This type of (“build to”) specification is applicable to a process
which is performed on a product or material. Examples of processes
are: heat treatment, welding, plating, and marking.  Process
specifications cover manufacturing techniques which require a
specific procedure in order that a satisfactory result may be achieved.
Where specific processes are essential to fabrication or procurement
of a product or material, a process specification is the means of
defining such specific processes.

Review and Approval

Prepared by: Cognizant WBS Manager

Reviewed by: (Determined by WBS Manager — usually someone
with expertise in the particular process)

Approved by: NCSX Project Engineer

Format

ENG-006 or equivalent Project standard

Naming Convention

NCSX- DSPEC-WBS-###-XX-YY where WBS is the three digit
WBS identifier, ### is the numerical identifier for that specification
within the WBS, XX is the revision number and YY is the level of
approval (e.g. draft [dA] or approved [signed]). (Document names
assigned by cognizant WBS Manager per prescribed convention)

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC4

5.3.5.,5 Material Specifications (ESPEC) - many

Purpose

This type of (“build to”) specification defines the required qualities
or condition of raw or semi-fabricated material (e.g., electrical cable,
copper tubing) used in fabrication

Review and Approval

Prepared by: Cognizant WBS Manager

Reviewed by: (Determined by WBS Manager — usually someone
with expertise in the particular material properties)

Approved by: NCSX Project Engineer

Format

ENG-006 or equivalent Project standard

Naming Convention

NCSX- ESPEC-WBS-###-XX_YY where WBS is the three digit
WBS identifier, ### is the numerical identifier for that specification
within the WBS, XX is the revision number and YY is the level of
approval (e.g. draft [dA] or approved [signed]). (Document names
assigned by cognizant WBS Manager per prescribed convention)

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC4
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Design Support Documentation

Electronic Design Drawings and Models — many

Purpose

Drawings and models represent the physical configuration of the
Project in either 2D or 3D.

Review and Approval

Prepared by: Designer or Cognizant Engineer

Reviewed by: Cognizant Engineer (if not the creator of the drawing,
WBS Manager, and Design Integration Manager

Approved by: Cognizant Project Engineer and PPPL Drafting
Supervisor

Format

PPPL or ORNL Drawing Standards using ProEngineer, AutoCAD,
or other Project-approved drawing software package.

Naming Convention

As indicated in paragraph 5.2.6.1.1 of this Document and Records
Plan

Storage Location

Pro/INTRALINK Database

Document Retention Key

DC4

Legacy Drawings — many

Purpose

Physical hard copy drawings representing PPPL legacy equipment
and systems.

Review and Approval

Prepared by: Designer or Cognizant Engineer

Reviewed by: Cognizant Engineer (if not the creator of the drawing,
WBS Manager, and Design Integration Manager

Approved by: Cognizant Project Engineer and PPPL Drafting
Supervisor

Format

PPPL Drawing Standards

Naming Convention

As indicated in Section 5.2.6.1.2 of this Document and Records Plan

Storage Location

PPPL Drafting Center

Document Retention Key

DC4

Interface Control Documents — many

Purpose

ICDs define the physical interfaces between two separately
deliverable items when the mutual boundary area is not controlled by
a single developmental (“design to”) specification (BSPEC).

Review and Approval

Prepared by: WBS Manager on one side of the interface

Reviewed by: WBS Manager on the other side of the interface and
cognizant Project Engineers

Approved by: NCSX Systems Engineering Support Manager
(facilitates reaching agreement)

Format

NCSX Procedure 003 (NCSX-PROC-003), Interface Control.

Naming Convention

As indicated in the above procedure. (See Section 5.2.6.2)

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC4
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5.3.6.4 Calculations and Analyses — many

Purpose

Calculations and analyses provide confirmatory evidence of the
soundness of the proposed design

Review and Approval

Prepared by: Cognizant Engineer
Checked by: Assigned individual assigned to check the calculation
by the responsible WBS Manager

Format

Per PPPL Engineering Procedure 033, Design Verification.

Naming Convention

As indicated in Section 5.2.6.3 of this Document and Records Plan.

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC4

5.3.6.5 Design Memoranda - many

Purpose

General means of providing design basis information that does not fit
into one of the other established documentation/record types.

Review and Approval

Prepared by: Assigned responsible individual
Approved by: None

Format

Naming Convention

As indicated in Section 5.2.6.2 of this Document and Records Plan.

Storage Location

NCSX Engineering Web Page

Document Retention Key

Determined by the content of the memorandum in accordance with
Table 4-1

5.3.6.6 Field Activity Documents — many

Purpose

This category refers to a variety of documentation used to guide or
document work occurring in the field. Most field work is governed
by procedures, sometimes called a traveler document. Examples of
such field activity documents are:

e Completed installation procedures with data entered into the

run copy - governed by ENG-030

e Hydrostatic testing results — governed by ENG-014

o  Lift data sheets — governed by ENG-021

e In-house manufacturing records -
In addition, unique field activity documents may be developed for
NCSX for special purposes not covered by lab-wide procedures.

Review and Approval

If governed by an existing NCSX procedure, the applicable
procedure specifies the review and approval requirements. If
governed by an existing PPPL procedure, the applicable procedure
specifies the review and approval requirements. Otherwise,
determined by the WBS Manager.

Format

If governed by an existing NCSX procedure, the applicable
procedure specifies the format. If governed by an existing PPPL
procedure, the applicable procedure specifies the format. Otherwise,
determined by the WBS Manager.

Naming Convention

As determined by the applicable procedure or by the WBS if not
governed by a particular procedure, consistent with the NCSX-
specific requirements outlined in this Document and Records Plan.

Storage Location

PPPL Operations Center

Document Retention Key

DC-4
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5.3.6.7 Design Review Records — many

Purpose

These documents provide the basis for design decisions made at
specific monitoring points in the development of the design (e.g.,
preliminary, final)

Review and Approval

Prepared by: NCSX WBS Manager
Reviewed by: Design Review Committee members
Approved by: Engineering Manager

Format

Per appropriate PPPL and NCSX procedures and guidelines.

Naming Convention

Per type of record.

Storage Location

NCSX Engineering Web Page for all technical records with the
exception of drawings. Drawings will be stored in the
Pro/INTRALINK database.

Document Retention Key

DC4

5.3.6.8 Engineering Change Proposals (ECPs) — many

Purpose

These documents describe the authorized changes to the technical,
cost and schedule baseline

Review and Approval

Prepared by: NCSX Cognizant Engineer

Reviewed by: WBS Managers, Project Engineers, QA Manager,
Physics Manager (if impacted), Engineering Manager, Project
Control Manager, ES&H Representative

Approved by: NCSX Project Manager or DOE (depending on ECP

Level)
Format Per CMP
Naming Convention Per CMP
Storage Location NCSX Engineering Web Page
Document Retention Key DC4

5.3.6.9 Engineering Change Notices (ECNs) — many

Purpose

These documents describe the authorized changes to the drawings

Review and Approval

Prepared by: NCSX Cognizant Engineer

Reviewed by: RLM option whether others will review ECN.

Approved by: NCSX RLM and Drafting Supervisor (who assigns
ECN number)

DOC Revision 4
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5.3.6.10 Requests for Deviation (RFD) — many

Purpose

These documents describe the authorized deviations to design
requirements in specifications, bills of material, or models/drawings.

Review and Approval

Prepared by: NCSX Cognizant Engineer, PTR, or supplier

Reviewed by: RLMs option whether others will review ECN.

Approved by: NCSX RLM and Drafting Supervisor (who assigns
ECN number)

Format

Per PROC-009

Naming Convention

Per PROC-009

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC4

5.3.6.11 Job Hazard Analyses (JHA) — many

Purpose

Identify existing and potential workplace hazards and evaluate the
risk of worker injury or illness associated with job task activities.

Review and Approval

Prepared by: NCSX Cognizant Engineer

Reviewed by: Industrial Hygiene and other reviewers designated by
the RLM..

Approved by: NCSX RLM

Format Per ESH-004

Naming Convention Per ESH-004

Storage Location Industrial Hygiene Files
Document Retention Key DC4

5.3.6.12 Work Planning Forms

Purpose

Key work planning document for all phases of projects designed and
constructed at PPPL. Documents work planning logic in the form of
a checklist of activities and deliverables needed.

Review and Approval

Prepared by: NCSX Cognizant Engineer
Reviewed by: Reviewers designated by the RLM..
Approved by: NCSX RLM

Format

Per ENG-032 and NCSX-PROC-004

Naming Convention

Numerical sequence per ENG-032

Storage Location

PPPL Work Planning Form web site.

Document Retention Key

DC4
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NEPA Documentation

Environmental Assessment (EA) — unique

Purpose

This document provides an overview of the environmental impact of
the NCSX Project

Review and Approval

Prepared by: NCSX ES&H Engineer
Approved by: DOE

Format

General EA content requirements specified in 10CFR1021 and
40CFR1508.9

Naming Convention

DOE/EA-1437 (DOE assigned designator)

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC2

NEPA Planning Forms — many

Purpose

This document provides an assessment of the environmental impact
of a proposed project/modification.

Review and Approval

Prepared by: Cognizant Engineer
Reviewed by: NCSX RLM
Approved by: PPPL NEPA Compliance Officer

Format

ESH-014 or equivalent Project Standards

Naming Convention

PPPL NEPA Compliance Officer assigns unique sequential number
to each document. Ability to sort to obtain only those addressing
NCSX.

Storage Location

Retained by: Cognizant Engineer and the NEPA Compliance Officer.

Document Retention Key

DC2

Safety Assessment Document — unique

Purpose

This document provides an overview assessment of the as-built
project on the environment and its impact the safety of the public.

Review and Approval

Prepared by: NCSX ES&H Engineer
Approved by: PPPL Safety Review Committee (SRC)

Format

PPPL ESHD — 5008, Section 11

Naming Convention

NCSX-SAD- -XX_YY where XX is the revision number and YY is
the level of approval (e.g. draft [dA] or approved [signed

Storage Location

NCSX Engineering Web Page

Document Retention Key

DC2
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5.3.7.4 Other ES&H/NEPA Records - many

There are additional ES&H and NEPA records that are maintained about projects by the ES&H Division.
Some of these records have already been identified and discussed elsewhere in this plan, but the table below
summarizes those type of documents:

Applicable Procedure

Record Type Purpose
Job Hazard Analyses (see Section | Identify existing and potential | ESH-004
5.3.6.10) workplace hazards and
evaluate the risk of worker
injury or illness associated with
job task activities.
Radiologically Controlled Area Access | Establishes the administrative | ESH-008
Logs controls  for entries into
radiologically controlled areas.
Radiation Work Permits (RWPs) Establishes requirements for | ES&HD 5008,
access to and work in | Section 10; OP-AD-
Radiologically Controlled | 113
Areas and on radioactive

equipment and components.

Confined Space Permits Establishes requirements for | ES&HD 5008,
entering and working in permit | Section 8
required confined spaces.

Chemical & Non-Chemical Requisition | Documents safety reviews of | ES&HD 5008,

Safety Reviews proposed purchases of | Section 8
chemical and certain non-
chemical items and equipment.

Laser Safe Operating Procedures | For Class I1IB & IV lasers, aset | ES&HD 5008,

(LSOPs) of operating instructions for a Section 3
particular laser or laser system
that specifies measures which, if
followed, will ensure safe and
correct use of the laser or laser
system.

Safety Certificate A document posted in the ES&HD 5008,
Control Room that constitutes Section 11

PPPL

approval to conduct NCSX
operations within the constraints
indicated therein.

Storage Location

PPPL ES&H Files

Document Retention Key

Specified by ES&H/IS Record Retention Inventory and

Schedule:

http://www-local.pppl.qgov/eshis/ESHIS-

records.pdf .
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5.3.8 Quality Assurance Records

5.3.8.1  Quality Assurance Records - many
All records are maintained and controlled per Quality Assurance internal document, QP-002, Quality Assurance
Records.

Applicable Procedure
Record Type Purpose
Audits Document results of audits and | QA-002
surveillances on NCSX, the
findings, and the corrective
action taken to resolve the

findings.

Risk Acceptance Plan Documents inspection plan for | QA-004
an activity.

Nonconformance Report Documents non conformances | QA-005

and their resolution. The
definition of nonconformance
from QA-005 is: "Any
deficiency in characteristic,
documentation, design,
function, or procedure that
renders the quality of an item
or activity unacceptable or
indeterminate."

Storage Location PPPL QA Files
Document Retention Key Specified in QP-002 available at
http://ww-

local/ga/QAIntPol_Proc/Pol&Proclndex.shtml

5.3.9 Training Records

5.3.9.1 Training Records — many

Purpose e Course Content - documents content of training programs.

e Training attendance and completion - documents the individuals
who completed each training program.

Review and Approval Prepared by: Human Resources, Engineering, or NCSX
Approved by: Human Resources

Format TR-001, Laboratory Training Program

Naming Convention Per TR-001

Storage Location PPPL Training Records maintained by the PPPL Training Office in
Human Resources.

Document Retention Key As specified by the PPPL Office of Human Resources.
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5.3.10 Procurement Contracts, SOWSs, and Deliverables

5.3.10.1 Contracts — many

No special format prescribed. Will follow Procurement Department requirements.

5.3.10.2 Statements of Work — many

Purpose

These documents detail work requirements.

Review and Approval

Prepared by: NCSX Contract Technical Representatives
Reviewed by: WBS Manager and NCSX QA Representative
Approved by: NCSX Engineering Manager (or designee)

Format

PPPL Procedure ENG-006 as modified by specific NCSX
requirements.

Naming Convention

NCSX-SOW-wbs#-sowi#-rev# (Document names assigned by
cognizant WBS Manager per prescribed convention)

Storage Location

PPPL Procurement Files

Document Retention Key

DC4

5.3.10.3 Procurement Deliverables - many

Purpose

This includes records provided to NCSX by a supplier as a result of
contractual requirements. They provide evidence of the quality of
procured items. Examples of such records are:

e Manufacturing, Inspection, and Test (MIT) Plan
Reliability and Maintainability Documents
Workmanship Standards
Completed Release for Shipment Form
Process History, which includes Certificates of Compliance,
Material Certifications, Planning & Control Documents,
Inspection Reports, Test Reports, Supplier NCRs, and
Personnel Qualifications and Certifications
e  Quality Assurance Plan
e  Quality Assurance Program Manuals

Review and Approval

Prepared by: Supplier

Approved by: Supplier or NCSX, as specified in the contract. The
PTR shall be responsible for ensuring that all required
documentation is stored as per PPPL requirements.

Format

Supplier specified

Naming Convention

As specified in contract — should relate to specific contract.

Storage Location

e PPPL Procurement Files for direct contracts.

o NCSX Engineering for SOWs

e All the other documents are stored per QA-003 in the PPPL
Operations Center or a satellite location (e.g., NCSX Project
files). Electronic records shall be stored on the Electronic NCSX
Project Files in a secure site. Supplier submittals provided in hard
copy only shall be stored in the PPPL Operations Center.

Document Retention Key

DC4 for manufacturing records, otherwise DC7
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5.3.10.4 Procurement Sensitive Correspondence with Suppliers

Purpose

This includes records provided by the NCSX Project to a supplier or
by a supplier that contain procurement sensitive information that
should not be shared with other suppliers or in public. They generally
addresses the following topics:
e Correspondence to the supplier relative to technical issues that
may be procurement sensitive
e Weekly reports from suppliers

Review and Approval

Prepared by: NCSX Project or a Supplier
Approved by: Supplier or NCSX, as specified in the contract

Format

NCSX specified or Supplier specified

Naming Convention

As specified in contract — should relate to specific contract.

Storage Location

NCSX secure web site or PPPL Procurement files

Document Retention Key

DC4 for manufacturing records, otherwise DC7

5.3.11 Other Documents

5.3.11.1 WABS Dictionary — unique for each WBS

Purpose

A product-oriented family tree composed of hardware, software,
data, facilities, and services that result from systems engineering
efforts during the development and production of system elements.
Displays and defines the product(s) to be developed or produced, and
relates the elements of work to be accomplished to each other and to
the end product. Provides structure for guiding multi-disciplinary
team assignment and cost tracking and control.

Review and Approval

Prepared by: NCSX Systems Engineering Support Manager
Reviewed by: Impacted WBS Managers, Cognizant Project
Engineer, and Engineering Manager.

Approved by: NCSX Project Manager

Format

Naming Convention

NCSX-WBS-rev#

Storage Location

NCSX Engineering Web Page

NCSX Record Key

DC-1

5.3.11.2 Milestone Dictionary — unique

Purpose

Provides the definition and completion criteria for each DOE
milestone.

Review and Approval

Prepared by: NCSX Systems Engineering Support Manager
Approved by: NCSX Project Manager

Format

Naming Convention

NCSX-MILE-rev#

Storage Location

NCSX Engineering Web Page

NCSX Record Key

DC-1
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5.3.11.3 Cost and Schedule Documents — many

Purpose

These documents provide the chronological development of the cost
and schedule baselines. Include Primavera Project Planner (P3)
information, Work Authorization Forms (WAFs), and other cost and
schedule analyses.

Review and Approval

Prepared by: NCSX Project Control Manager

Reviewed by: WBS Managers, Project Engineers, and Engineering
Manager

Approved by: NCSX Project Manager or DOE (depending on level
of information)

Format

Utilize the P3 database

Naming Convention

Storage Location

Details maintained on the P3 database kept by the Project Control
Manager, but summary information posted on the NCSX Engineering
Web Page

NCSX Record Key

DC6

5.3.12 NCSX Construction Information
5.3.12.1 Supplier Contract Information

Purpose

These documents provide the vendor technical ‘“as-built”
information, schedules, weekly and monthly reports, and other NCRs
and requests for deviations as well as the NCSX Project assessments
and decisions.

Review and Approval

Prepared by: Vendor for Contact submittals and the PTR for NCSX
Project Assessments.

Reviewed by: PTR, WBS Managers, Project Engineers, and
Engineering Manager

Approved by: PTR

Format

Formal vendor submittals, pertinent e-mails between the vendor and
the PTR, and NCSX Project assessments.

Naming Convention

Determined by suppler, but should be descriptive as to the date,
component and description to facilitate retrieval at a later date.

Storage Location

PPPL Network ‘P’ Drive

NCSX Record Key

DC4

Note: Sensitive contract information should not be stored on open-access sites. See

Section 5.3.13 below.
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5.3.12.2 NCSX Project Construction/Fabrication Data

Purpose This data set documents internal metrology data and photographs
taken by NCSX Project personnel upon receipt of vendor supplied
components to be utilized for fabrication and assembly processes.
The metrology data is also used as input for dimensional control
analyses and modifications to Pro/E models. Additionally, machine
assembly metrology and other pertinent information and photographs
are documented and recorded for archiving.

Review and Approval Prepared by: The responsible set of technicians and other job
managers and supervisors..

Reviewed by: ATI, WBS Managers, Project Engineers, and
Engineering Manager

Approved by: ATI

Format Raw metrology data, refined dimensional control analyses based on

this data, refined metrology data re-formatted for use in the Pro/E

models, pertinent correspondence, etc.

Naming Convention Date (MO_DY_YR)_Component_Description or other acceptable

and descriptive format determined by the responsible engineer.

However, must be in a format and descriptive enough to enable ready

retrieval at a later date.

Storage Location PPPL Network ‘P’ Drive

NCSX Record Key DC4

5.3.13 Contract Sensitive Information

Purpose This information contains contract-sensitive information and
correspondences between suppliers and the NCSX Project.

Review and Approval Prepared by: The supplier and/or PTR.

Reviewed by: ATI, WBS Managers, Project Engineers, and
Engineering Manager

Approved by: PTR. If impacting contract terms, the PPPL
Procurement Representative will formally transmit to the supplier.

Format Supplier reports and pertinent correspondence, etc.

Naming Convention Determined by the supplier or PTR. However, must be in a format
and descriptive enough to enable ready retrieval at a later date.

Storage Location PPPL Network ‘P’ Drive

NCSX Record Key DC4

NOTE: This is a secure site with very limited access. The NCSX Project Administrator (or designee) is
the only person with total read-write access.
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Applicability
This procedure covers the process for archiving construction information for the NCSX Project.

Introduction

Currently the NCSX Engineering Web resides on the PPPL file server and contains design and
other information applicable to the ongoing construction project. This includes technical
documentation such as specifications, NCRs, RFDs, ECPs, ECNs, and links to drawings within the
INTRALINK system via Fro Tools or Pro/E. This site is open to personnel within either the PPPL
or ORNL domain, however, personnel outside these domains will need to authenticate through the
PPPL firewall and then enter a user name and password for access.

There is also a need to archive pertinent construction information from contracts and in-house
manufacturing activities in order to facilitate retrieval of this information if needed to resolve
issues that may arise later in NCSX’s life cycle that require an understanding of the basis for the
machine assembly and final as-built configuration. Currently much of this information resides on
individual computers rather than a central repository. The central repository for this information
will be a web site entitled “Construction Information” that is also located on the PPPL file server.
Like the NCSX Engineering Web page, personnel within either the PPPL or ORNL domains will
have access while personnel off-site will need to enter a user name and password for access.

This “Construction Information” shall be configured such that contract and PPPL manufacturing
activity information is stored in a series of subfolders. Subfolders/Subwebs for major contracts
such as the MCWF, VVSA, TF Caoils, etc. have been established as well as other internal PPPL
activities such as Modular Coil Winding, Dimensional Control and Metrology Data, NCSX Test
Cell, etc.. Other subfolders will be added at the appropriate time.

The organization of these major subfolders and lower level subfolders will be left to the Cognizant
Engineer/ATI/Job Manager/PTR who heads up that specific area. All personnel within the PPPL
or ORNL domains (or those authenticating and entering the proper user name and password) will
have “read” access to the folders within the “Construction Information” web. Read-Write
privileges will be limited to a small number of NCSX personnel and will be based on
recommendations by the Cognizant Engineer/ATI/Job Manager/PTR who heads up that specific
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area. Personnel not normally within the PPPL domain can also have “read-write” access provided
that they have established PPPL accounts and have a secure key fob needed for authentication
through the PPPL firewall.

The computer administration of this new web page will be within the Operations and User Support
Group within the PPPL Computer Division. They initially set up the “Construction Information
Web” and its subfolders and have the established the groupings of personnel having read-write
privileges for each folder and subfolder. Once established, these groups can change permissions,
but only the Operations and User Support Group can add or delete persons within a group. The
User Name and Password can be obtained by an off-site user contacting the NCSX Systems
Engineering Support Manager.

What should be posted in these folders? The following bullets provide general guidelines as to
what and should not be included:

e What Should be Archived?

0 Project discussions/e-mails/memos that provide the basis of decisions (if not on
original documents) on NCRs, RFDs, etc. — if feasible the discussion/decision
should referenced in the NCR, RFD, etc., to ensure a easy traceability to the backup
documentation.

Schedules, periodic status reports, etc.

Internal correspondence (e-mails, memos, etc.)
Metrology dimensional control data

Pictures, etc.

0 Other info deemed retainable by the Cog Engineer or PTR
e What Should NOT be Archived?

0 Routine daily correspondence (e-mails, memos, etc.) that is not pertinent to Project

decisions.

0 Project design basis information — this resides on the NCSX Engineering Web

o0 Contract sensitive and/or proprietary information or PPPL assessments of supplier

performance — this should be filed within very controlled sites or the contract files
maintained by the PPPL Procurement Department.

o Hard copy information (e.g., coil winding data books and run procedures, etc.) that

are filed in the PPPL Operations Center.

O o0O0o

The “Construction Folder” is intended to be a “user-friendly” media for storing and retrieving
construction information. However, it is recognized that, while convenient, electronic information
is constantly evolving. Accordingly, the NCSX Project (whether the MIE Construction Project or
NCSX Operations) much maintain vigilance to ensure that “new” electronic media systems for
CAD and office processing still enable access to the archived information.

Part A of this procedure provides the general process for accessing the folders and subfolders for
personnel within the PPPL domain. Part B of this procedure provides the step-by-step process for
personnel outside the PPPL domain to gain access. Part C and D of this procedure address the
processes for posting information (for those personnel having “write” access), both within either
the PPPL domain (Part C) as well as from outside the PPPL domain (Part D).





NCSX PROCEDURE: NCSX-PROC-012 Revision 0 Page 3 of 7

Procedure

Part A — Access to the NCSX Construction Information Web Within the PPPL or
ORNL Domains (Applicable to PC or MAC Platform)

and User Support Group to:

e Define and create the initial structure and configuration for the “Construction Information”
web and sub webs within the “NCSX Construction Information” folder on the PPPL file
server. This is a UNIX-based web.

e Creates the initial listing of groups with “read” access privileges and those with “read-
write” access. Note: all personnel within the PPPL or ORNL domain should have “read”
access. Those outside these domains will need to follow the processes outline in Part B of
this procedure.

e Notifies lead engineer for each major subfolder that the “Construction Information” folders
are available for posting construction-related information.

h 4

/Systems Engineering Support Manager works with the PPPL Computer Division Operations \

- /

Lead Engineers post construction information from their personal computer on the appropriate
“Construction Information” subfolders per Part C of this procedure and notifies the Systems
Engineering Support Manager that the information is posted.

NOTE: The organization of the subfolders is left to the Lead Engineer — however, it should be in a
logical configuration such that users can easily understand and navigate. Attachment 1 to this
procedure outlines the general guidelines to be followed when posting to this web.

h 4

Systems Engineering Support Manager inspects posted information and, if necessary, iterates with
the Lead Engineer to improve clarity of information. Once that is done, notifies NCSX Project
personnel of that the information is posted.

A 4

/Project Personnel within the PPPL or PPPL domain, access this site by connecting to the NCSX
Project Web page (URL.: http://ncsx.pppl.gov/) and then selecting the NCSX Construction
Information tab (URL: http://ncsx.pppl.gov/NCSX_Construction/Construct_index.html ) under the
“Restricted” portion of this web page. Browse to desired subfolder and file.

END

\_

\
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Part B - Access to the NCSX Construction Information from Outside the PPPL or
ORNL Domains (Applicable to a PC or MAC Platform)

User connects to NCSX Project Home and NCSX Construction Info page per Part A of this procedure.

v
Upon prompt dialogue box, User enters proper User Name and Password.

Project Personnel within the PPPL or PPPL
domain, access this site and browse subfolders to
desired file.

END

Part C Posting Information to the NCSX Construction Information Site from Within PPPL

Domain
e ™
Project Personnel within the PPPL domain with “write” access, select “My Computer” on the
desktop and then “files on ‘pppl.gov’ (P). Next select “web” icon and then “ncsx.pppl.gov”.
Finally, select “NCSX_Construction” icon and browse to desired subfolder.
N Y,

A
Project Personnel drag and drop desired (files/folders) from personal computer to the desired
NCSX_Construction subfolder and notifies the Systems Engineering Support Manager that the
information is posted.

NOTE: The organization of the subfolders is left to the Lead Engineer — however, it should be in
a logical configuration such that users can easily understand and navigate. Attachment 1 to this
procedure outlines the general guidelines to be followed when posting to this web.

C1
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(s

o

ystems Engineering Support Manager inspects posted information and, if necessary, iterates with
the Lead Engineer to improve clarity of information. Once that is done, notifies NCSX Project
personnel of that the information is posted.

NOTE: Attachment 1 to this procedure provides selected screen shots of the expected computer
screens a PC user should expect to see.

END

~

J

Part D Posting Information to the NCSX Construction Information Site from Outside the

Note: Must have a PPPL User Account and Secure Key Fob in order to access

PPPL Domain (ORNL Domain or from Off-Site)

this information.

Project Personnel with “write” access, not on the PPPL Domain, access this site by
authenticating through the PPPL Firewall using the VPN: vpn.pppl.gov

PC

MAC

h 4

@

\ 4

@
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ﬁme authenticated, Project Personnel using a PC\

outside the PPPL domain, then access this site by:

e Selecting Map Drive => get a screen that
shows:

0 The Drive => likely will show ‘Z’
o File: Insert \pppl..gov\files

e  On the same screen, Check the “Another
User Block™

e Log in using their PPPL User Name (the
one they established when they obtained their
PPPL secure key fob) => usually in format of
XYYYYYY@pppl.gov , where X is
typically the user’s first initial and
YYYYYYY is the user’s last name.

e Complete the login with their PPPL domain
user password (the one that was established)
when they obtained their PPPL secure key
fob.

e  Once this is done, the user should now be
connected to the PPPL Network on the ‘P”
Drive.

e Once on the ‘P’ Drive, select Web => NCSX
(ncsx.pppl.gov) => NCSX_Construction.

e Once within the NCSX_Construction
folder, Project Personnel with “write”
access may access post (via drag and drop
processes) in accordance with Part C of this
procedure.

NOTE: Attachment 1 to this procedure provides
selected screen shots of the expected computer
screens a PC user should expect to see.

- /

\_

/Once authenticated, Project \

Personnel using a MAC outside
the PPPL domain, then access
this site by :

Access the File Server
by selecting “Go” menu
item and “Connect to
Server”
When “connect to
Server” screen appears
type in the server
address:
smb://sambal.pppl.gov
and select “Connect.”
When SMB/CIFS File
System Authentication
appears, enter:
0 PPPL asthe
Domain
o PPPL User
Name
o PPPL User
Account
Password
Select “Okay”
Once on the PPPL File
Server (‘P’ Drive) select
ncsx.pppl.gov =>
NCSX_Construction

Once on this site,
Project Personnel with
“write” access may
access post (via drag and
drop processes) in
accordance with Part C
of this procedure.

NOTE: Attachment 2 to this
procedure provides selected
screen shots of the expected
computer screens a MAC user
should expect to see.

END /

Page 6 of 7
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Attachments:

(1) Selected Screen Shots a PC User Should Expect to See If Posting

(2) Selected Screen Shots a MAC User Should Expect to See If Posting
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In order to access this site from off-site (outside the PPPL domain), the user
must have a PPPL User Account and secure key fob.

Step 1: If Not on PPPL Domain or Off-Site, Authenticate Through PPPL Firewall Using

VPN (Note: Personnel within the PPPL Domain, proceed to Step 4)

3 vpn.pppl.gov - Microssll Internel Exploser

Ele EdR Hew Fgw

[« S

wiws  Jook  Hep

[ [B €0 s Fovertes ) (-

- ) B3

ess | 48] bipsiven. popl geimy Jogen php3
(L /Seareh - " Googlo = Yahoo! = Askoom LockSmed 1l G 8

Google i+ vpr.ppgl. g v oGy & B v 07 Booeorise [Sh420blecked S check v 4

b sendtow 5[5 vpn [ pret [, oo

WARNING HOTICE!

Thas e o Ursted Seatue Dopariment of Erigy compiter systom, which may be acceetnd and
£ only for officisl Cevemment bugmass by sntbiorzed perscnnsl Unsuthorized scease of
Ny of this cemputes system may mubgret vinlalars ta camnal eivil, enlins sdmsartaie

Anflfozmation on is syslem may be miereepled, recanded, ead, copsed, and duclosed by
A inchuding ciminal mvesigations. Ascess

o P g
st of tkis aystem by sny preson, wheihes suthosied of unuathorzed, censitutes
||||| 1 Lo those tarms

Authenticate through the PPPL Firewall
using VPN (vpn.pppl.gov) by:

e Entering your PPPL User name
and password (the one you were
given once

e Click Logon

8 % Local intranet
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Step 2: Map Network Drive (Right Click on My Computer)

Map Metwork Drive

Windows can help waou conneck ko a shared netwark Falder
and assign a drive letter to the connection so that yvou can
access the Folder using My Computer,

Specify the drive letker for the connection and the Folder

Example; Viserverishare

e Drive will likely show up as [¥]Reconnect at logaon

Z’ or other drive. & Connect using a different user name. >

e Enter \pppl.govifiles - e bk
e  Select “Connect using a ng&iﬁk zgriré'rne SHLAHs SrCEnnes s

different user name.”

[ Finish ][ Cancel ]

Step 3: Logon to \\pppl.gov\files Using PPPL User name in format of
XYYYYYY@pppl.gov , where X is typically the user’s first initial and
YYYYYYY is the user’s last name (e.g., htowner@pppl.gov) and PPPL
Domain password (the one set up when user established his/her PPPL User
Account and Secure Key Fob.

Connect As... §|

By default, wou will connect to the network folder as
PPPLYbsimmans, To connect as another user, enter their user

name and password below
Browse, ..

User name:

Passwiord;

Cancel ]
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Step 4: Access PPPL Network ‘P’ Drive & Select “Web”

= files on 'pppl.go¥’ (P:)

. BEEM Edit  View Favorites Tools  Help

eEack i \J I_’; /':‘ Search i‘l_-i-FDIders v

i Address |x P

T o =
File and Folder Tasks Ii_-/l departments IL'j Fhota Drop IU public

(=9 Make a new Folder

@ Publish this folder ko the (= (==
web i_/l software LJ Users

Other Places

Details

files on "pppl.gov” (P:)

Network Drive Select “Web”

File System: NTFS
Free Space: 27.4 GB
Total Size: 33,8 GB

Step 5: Select ‘ncsx.pppl.gov”, then ‘NCSX_Construction’

File Edit Wew Favortes Tools Help

eEa:k i -‘J Lﬁ )_} Search [‘L::-Fulders v

i Address ‘D Fiiweh

>

N~

gi beowulf.pp... bpst.pppl.gov cadd-web.p... calendar.pp... collog.pppl.... csd.ppplagov  dd.pppl.gov

av

12 Vi 3 e s
@ Order prints online L s = = = =
H‘SI Prink pictures I_J I_,J I__J I__J |___J |__J \___J' \/}l

B Copy allitems to CO dso.ppplacy  energystud... enagineerin... fire.ppplaoy  helpdesk.pp...  hepppl.gov  Bexppplooy  ippex.pppl...

“ =~ I I - .~
iter-us.pppl.... ITPADS ppp... 1114-dag.pp... labstatus.p... mail.pppl.gov  mail-archiv... mri.pppl.goy  mrx.pppl.gov
= I~ N~ R~

l.... osr.pppl.ooy
Select “ncsx.pppl.gov” [ 7T

File and Folder Tasks

() Make & new folder

& Publish this Folder to
the Web

Other Places

S files on 'popl.gov' (Pi)
[} My Pictures

g My Computer
& My Metwork Places

L= — — — — ‘,j
prs.pppl.goy prinkserver.... procuremen.., pst.pppl.gov register.ppp... scans.pppl... sdence-ed..  sonuppplaooy

~E - R

siteprotecti,., tapedb.ppp... tapelibrary.... tpx.pppl.gov  unix.pppl.goy updates.pp.., user-suppo... video.pppl....

Details

web
File Folder
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& ncsx.pppl-gov

File Edit Wiew Faworites Tools Help

eBack . -\) Ij /_ﬁ Search [lif'Folders v

¢ address |[_Q Piywebincs:. pppl, gov v| 0
File and Folder Tasks R '_J ‘_,J J_,J ‘__J I_J -J I_J ]-’J
= detived fpilass br tivate the
£ Make a new folder £ i & =3 = Select
=] Lol bl Cold [ERET R 1 H 7
@ \AﬂCreates a new, emphy Folder in the Folder you have open, | e e o NCSX_ConStrUCtlon
ARIES Directory docs graphics Integrated. JAS_PUBS  mainpagepics
Other Places
= I B o o @
() My Documents
!i My Complter Management Meetings MNCSX_Admin - MNCS MCS%_Cons... _cost NCSk_Engin...  NCSK_MFG
& My Metwork Places L
Details MCSH_MSTH  NCSH_Perso... MCSH_Secure MCSE_SUP.., Mews Operations. ., PAC_MEgs photo
ncsx.pppl.goy
File: Folder = =7 = = B == = -
J =) () et sl &/ o o
Physics Program_D... Project_Co... P Research_... Reviews Scientificconf Seminars
== = == i Gy
~ - ) B 8
SkelPub SystemsEn... Temp _MUCE9~7  Zimagelight.gif 2000_annu... coils. gif Final.jpg
= il iz = iz = = = -

Step 6: Project personnel with “write” access may drag and drop files/folders from

their personal computers to the selected subfolder

& NCSX_Construction |:|

File Edit Vew Favorites Tools Help

eBack d -\) I_’j /.j Search [|__:

—

i Address |u':"| P:1web1ncsx.pppl.gnleCSXWtion \ v| Go

g T B —

L./’ Cryostat_Base_Structure_Co... I':j Dimensional_Control_Metrology I':_j FPa

(== - B

L_J MCWF_Contracts I"':J Module_Coil_windings I':_j FF_Coils_Contracts
oo, o B

L—f’ Test_cel ":j TF_Cails_Contracts ":'_j WSA_Contract

Construck_index. bl
HTML Diocurient
3KB

File and Folder Tasks

(29 Make & new Folder

@ Publish this Folder
‘Wwigh

Other Places

h ncsy.pppl.goy

() My Documents

W My Computer

g My Metwork Places

Details

NCSX_Construction
File: Folder
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In order to access this site from off-site (outside the PPPL domain), the user
must have a PPPL User Account and secure key fob.

Step 1: Authenticate Through PPPL Firewall Using the Same VPN Process Shown for the
PC.

3 vpn.pppl.gov - Microssll Internel Exploser
Fle E Yew Fgerer  Jook  Help &

Q- O ¥ & s Fectes ) £3- 2 H J a3
Scfiress | 48] Prtpseiven.copl gevimy Jogon php3 * B= s ™
I/ Search - " Googlo = Yahoo! = Askoom LockSmed 1l G 8 a;__ .

Google i+ vpr.ppgl. g v oGy & B v 07 Booeorise [Sh420blecked S check v 4 v (e Sendtor G (6] von (5 oo (5] oo () settingw

gy compuer sysbem, whnch may e accesend and
3 by wthorzed parscandl Unuithorized sctess of

winlators to erimned, eivil endior sdmirastralive

:::::

Authenticate through the PPPL Firewall
using VPN (vpn.pppl.gov) by:

e Entering your PPPL User name
and password (the one you were
given once

e Click Logon

£] 8 % Local ntranet
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Step 2: Access the PPPL File Server

= Picture 2.png - Windows Picture and Fax Viewer

@ Finder File Edit View Q80 Window Help

.....

Recent kolders

o to Folder...
Select “Go” and then Connect to Server... 3K

“Connect to Server”

QO EHag 2L ae XsHE @

Step 3: Insert Server Address: smb://sambal.pppl.gov/iweb to connect to the SMB/CIFS

Files. Click “Connect”.

'BE&EE Connect to Server

server Address:
smb://sambal.pppl.gov/web +

Favorite Serwers

Remove Browse Connect

4
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Step 4: SMBJ/CIFS File System Authentication

=3 Picture 3.png - Windows Picture and Fax Viewer

SME/CIFS File System Authentication

Enter the workgroup or domain and your user name
and password to access the server “FILESRV1."

Workgroup or Domain
FPPL

e

Towner

Password

i!.il"i|

ember this password in my keychgai

(" Cancel

i/

Enter PPPL User Name and
Password and Select OK

00

EHoa

+
& #

2 dt XL-,_-;'-HE L7)]

EEX

Step 5: Select “ncsx.pppl.gov” and then “NCSX_Construction” Folder and Subfolders

(& & & WEBSITES -
B3 E5E1 2 Q )|
: (‘_i Nerwnrk energystudies pppl gov enginee-ing pppl gov fire pppl gov
I =} maantesh HO o = =
: ..J_L II = I
1o . { | =1 i | =
: | Untitled d_/_rr |L-—’" Il-—f"'
hr.pppl.goy htx.pppl.gov info.pppl.gov
| =, =
== =
mri.pppl.gov mrx.pppl.gov
F | 3
L& L2 LA
nonteutral.pppl.gov nstx.pppl.gov osrpppl.gov
é Music
| Pictures e | (@ = n
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= | _ htdocs
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Judith A. Malsbury

From:
Sent:
To:

Subject:

Folks,

Bob Simmons
Friday, December 01, 2006 1:00 PM

Blanchard_Bill; Brooks_Art ; Brown_Tom; Chrzanowski_Jim; Cole_Mike; Dahlgren_Fred;
Dudek_Larry; Edwards_John; Fan_HM; Fogarty PJ; Freudenberg_Kevin; Gentile_Charlie;
Gettelfinger_Geoff ; Goranson_Paul; Hampton_Pamela ; Heitzenroeder_Phil; Johnson_Dave ;
Kalish_Mike; Lazarus_Ed; Levine_Jerry; Lovett_Gary; Lyon_Jim ; Makiel_Jeff; Malinowski_Frank ;
Malsbury_Judy ; Morris_Lew; Neilson_Hutch; Nelson_Brad; Perry Erik ; Pomphrey_Neil;
Raftopoulos_Steve; Ramakrishnan-Raki ; Reiersen_Wayne ; Rushinski_Joe; Sichta_Paul;
Stevenson_Tim; Stratton_Brent; Strykowsky Ron ; Such_Cheryl; Sullivan_Barry; Sutton_Larry;
Templon_Rod; Tyrrell_Marianne; Viola_Mike; vonHalle_Al ; Williams_Mike; Williamson_Dave;
Zarnstorff_Mike; Zatz_Irv

Update to NCSX Data Management and Document Records Plans and New NCSX Procedure
PROC-012

The NCSX Data Management Plan (DMP), Document and Records Plan (DOC), and a new NCSX Procedure

PROC-012

have been updated and/or created primarily to address the storage NCSX Construction Information,

including metrology data, etc.. These can be found on the NCSX Engineering Web

(http://ncsx.

pppl.gov/INCSX_Engineering/ ). In addition, a new web page entitled "NCSX Construction Info" can

be found off the NCSX home web page (http://ncsx.pppl.gov/INCSX_Construction/Construct_index.html)

Please review these updated plans and the new procedure at your convenience.

In addition, while the NCSX Construction Info page is still a "work in progress", some information has been

posted.
Regards,

Bob S.

Bob Simmons

NCSX Systems Engineering Support Manager
Princeton Plasma Physics Laboratory (PPPL)
Tel #: (609) 243-2766

Fax #: (609) 243-3030

12/1/2006
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NCSX Modular Coil Manufacturing, Inspection, Test and Quality Assurance
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each coil)

Dimensional Control and Metrology for NCSX Modular Coils, D-NCSX-MCF-
005

Modular Coil Autoclave Operating Procedure, D-NCSX-OP-G-162 (as used for
each coil)

Modular Coil Mfg. Facility — Emergency Response procedure, D-NCSX-OP-EO-
41

Modular Coil Lead Repair — Part 1 Exploration, D-NCSX-RP-STEL-057
Modular Coil Lead Repair — Part 2 Repair, D-NCSX-RP-STEL-058

Modular Coil Winding Form Lift Procedure, D-L-NCSX-983-00

Modular Coil Lift Procedure, D-L-NCSX-984-00

Finished Modular Coil Winding Form Lift Procedure, D-L-NCSX-996
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Applicability
This procedure covers the process for archiving construction information for the NCSX Project.

Introduction

Currently the NCSX Engineering Web resides on the PPPL file server and contains design and
other information applicable to the ongoing construction project. This includes technical
documentation such as specifications, NCRs, RFDs, ECPs, ECNs, and links to drawings within the
INTRALINK system via Fro Tools or Pro/E. This site is open to personnel within either the PPPL
or ORNL domain, however, personnel outside these domains will need to authenticate through the
PPPL firewall and then enter a user name and password for access.

There is also a need to archive pertinent construction information from contracts and in-house
manufacturing activities in order to facilitate retrieval of this information if needed to resolve
issues that may arise later in NCSX’s life cycle that require an understanding of the basis for the
machine assembly and final as-built configuration. Currently much of this information resides on
individual computers rather than a central repository. The central repository for this information
will be a web site entitled “Construction Information” that is also located on the PPPL file server.
Like the NCSX Engineering Web page, personnel within either the PPPL or ORNL domains will
have access while personnel off-site will need to enter a user name and password for access.

This “Construction Information” shall be configured such that contract and PPPL manufacturing
activity information is stored in a series of subfolders. Subfolders/Subwebs for major contracts
such as the MCWF, VVSA, TF Caoils, etc. have been established as well as other internal PPPL
activities such as Modular Coil Winding, Dimensional Control and Metrology Data, NCSX Test
Cell, etc.. Other subfolders will be added at the appropriate time.

The organization of these major subfolders and lower level subfolders will be left to the Cognizant
Engineer/ATI/Job Manager/PTR who heads up that specific area. All personnel within the PPPL
or ORNL domains (or those authenticating and entering the proper user name and password) will
have “read” access to the folders within the “Construction Information” web. Read-Write
privileges will be limited to a small number of NCSX personnel and will be based on
recommendations by the Cognizant Engineer/ATI/Job Manager/PTR who heads up that specific
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area. Personnel not normally within the PPPL domain can also have “read-write” access provided
that they have established PPPL accounts and have a secure key fob needed for authentication
through the PPPL firewall.

The computer administration of this new web page will be within the Operations and User Support
Group within the PPPL Computer Division. They initially set up the “Construction Information
Web” and its subfolders and have the established the groupings of personnel having read-write
privileges for each folder and subfolder. Once established, these groups can change permissions,
but only the Operations and User Support Group can add or delete persons within a group. The
User Name and Password can be obtained by an off-site user contacting the NCSX Systems
Engineering Support Manager.

What should be posted in these folders? The following bullets provide general guidelines as to
what and should not be included:

e What Should be Archived?

0 Project discussions/e-mails/memos that provide the basis of decisions (if not on
original documents) on NCRs, RFDs, etc. — if feasible the discussion/decision
should referenced in the NCR, RFD, etc., to ensure a easy traceability to the backup
documentation.

Schedules, periodic status reports, etc.

Internal correspondence (e-mails, memos, etc.)
Metrology dimensional control data

Pictures, etc.

0 Other info deemed retainable by the Cog Engineer or PTR
e What Should NOT be Archived?

0 Routine daily correspondence (e-mails, memos, etc.) that is not pertinent to Project

decisions.

0 Project design basis information — this resides on the NCSX Engineering Web

o0 Contract sensitive and/or proprietary information or PPPL assessments of supplier

performance — this should be filed within very controlled sites or the contract files
maintained by the PPPL Procurement Department.

o Hard copy information (e.g., coil winding data books and run procedures, etc.) that

are filed in the PPPL Operations Center.

O o0O0o

The “Construction Folder” is intended to be a “user-friendly” media for storing and retrieving
construction information. However, it is recognized that, while convenient, electronic information
is constantly evolving. Accordingly, the NCSX Project (whether the MIE Construction Project or
NCSX Operations) much maintain vigilance to ensure that “new” electronic media systems for
CAD and office processing still enable access to the archived information.

Part A of this procedure provides the general process for accessing the folders and subfolders for
personnel within the PPPL domain. Part B of this procedure provides the step-by-step process for
personnel outside the PPPL domain to gain access. Part C and D of this procedure address the
processes for posting information (for those personnel having “write” access), both within either
the PPPL domain (Part C) as well as from outside the PPPL domain (Part D).
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Procedure

Part A — Access to the NCSX Construction Information Web Within the PPPL or
ORNL Domains (Applicable to PC or MAC Platform)

and User Support Group to:

e Define and create the initial structure and configuration for the “Construction Information”
web and sub webs within the “NCSX Construction Information” folder on the PPPL file
server. This is a UNIX-based web.

e Creates the initial listing of groups with “read” access privileges and those with “read-
write” access. Note: all personnel within the PPPL or ORNL domain should have “read”
access. Those outside these domains will need to follow the processes outline in Part B of
this procedure.

e Notifies lead engineer for each major subfolder that the “Construction Information” folders
are available for posting construction-related information.

h 4

/Systems Engineering Support Manager works with the PPPL Computer Division Operations \

- /

Lead Engineers post construction information from their personal computer on the appropriate
“Construction Information” subfolders per Part C of this procedure and notifies the Systems
Engineering Support Manager that the information is posted.

NOTE: The organization of the subfolders is left to the Lead Engineer — however, it should be in a
logical configuration such that users can easily understand and navigate. Attachment 1 to this
procedure outlines the general guidelines to be followed when posting to this web.

h 4

Systems Engineering Support Manager inspects posted information and, if necessary, iterates with
the Lead Engineer to improve clarity of information. Once that is done, notifies NCSX Project
personnel of that the information is posted.

A 4

/Project Personnel within the PPPL or PPPL domain, access this site by connecting to the NCSX
Project Web page (URL.: http://ncsx.pppl.gov/) and then selecting the NCSX Construction
Information tab (URL: http://ncsx.pppl.gov/NCSX_Construction/Construct_index.html ) under the
“Restricted” portion of this web page. Browse to desired subfolder and file.

END

\_

\
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Part B - Access to the NCSX Construction Information from Outside the PPPL or
ORNL Domains (Applicable to a PC or MAC Platform)

User connects to NCSX Project Home and NCSX Construction Info page per Part A of this procedure.

v
Upon prompt dialogue box, User enters proper User Name and Password.

Project Personnel within the PPPL or PPPL
domain, access this site and browse subfolders to
desired file.

END

Part C Posting Information to the NCSX Construction Information Site from Within PPPL

Domain
e ™
Project Personnel within the PPPL domain with “write” access, select “My Computer” on the
desktop and then “files on ‘pppl.gov’ (P). Next select “web” icon and then “ncsx.pppl.gov”.
Finally, select “NCSX_Construction” icon and browse to desired subfolder.
N Y,

A
Project Personnel drag and drop desired (files/folders) from personal computer to the desired
NCSX_Construction subfolder and notifies the Systems Engineering Support Manager that the
information is posted.

NOTE: The organization of the subfolders is left to the Lead Engineer — however, it should be in
a logical configuration such that users can easily understand and navigate. Attachment 1 to this
procedure outlines the general guidelines to be followed when posting to this web.

C1
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(s

o

ystems Engineering Support Manager inspects posted information and, if necessary, iterates with
the Lead Engineer to improve clarity of information. Once that is done, notifies NCSX Project
personnel of that the information is posted.

NOTE: Attachment 1 to this procedure provides selected screen shots of the expected computer
screens a PC user should expect to see.

END

~

J

Part D Posting Information to the NCSX Construction Information Site from Outside the

Note: Must have a PPPL User Account and Secure Key Fob in order to access

PPPL Domain (ORNL Domain or from Off-Site)

this information.

Project Personnel with “write” access, not on the PPPL Domain, access this site by
authenticating through the PPPL Firewall using the VPN: vpn.pppl.gov

PC

MAC

h 4

@

\ 4

@
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ﬁme authenticated, Project Personnel using a PC\

outside the PPPL domain, then access this site by:

e Selecting Map Drive => get a screen that
shows:

0 The Drive => likely will show ‘Z’
o File: Insert \pppl..gov\files

e  On the same screen, Check the “Another
User Block™

e Log in using their PPPL User Name (the
one they established when they obtained their
PPPL secure key fob) => usually in format of
XYYYYYY@pppl.gov , where X is
typically the user’s first initial and
YYYYYYY is the user’s last name.

e Complete the login with their PPPL domain
user password (the one that was established)
when they obtained their PPPL secure key
fob.

e  Once this is done, the user should now be
connected to the PPPL Network on the ‘P”
Drive.

e Once on the ‘P’ Drive, select Web => NCSX
(ncsx.pppl.gov) => NCSX_Construction.

e Once within the NCSX_Construction
folder, Project Personnel with “write”
access may access post (via drag and drop
processes) in accordance with Part C of this
procedure.

NOTE: Attachment 1 to this procedure provides
selected screen shots of the expected computer
screens a PC user should expect to see.

- /

\_

/Once authenticated, Project \

Personnel using a MAC outside
the PPPL domain, then access
this site by :

Access the File Server
by selecting “Go” menu
item and “Connect to
Server”
When “connect to
Server” screen appears
type in the server
address:
smb://sambal.pppl.gov
and select “Connect.”
When SMB/CIFS File
System Authentication
appears, enter:
0 PPPL asthe
Domain
o PPPL User
Name
o PPPL User
Account
Password
Select “Okay”
Once on the PPPL File
Server (‘P’ Drive) select
ncsx.pppl.gov =>
NCSX_Construction

Once on this site,
Project Personnel with
“write” access may
access post (via drag and
drop processes) in
accordance with Part C
of this procedure.

NOTE: Attachment 2 to this
procedure provides selected
screen shots of the expected
computer screens a MAC user
should expect to see.

END /

Page 6 of 7
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Attachments:

(1) Selected Screen Shots a PC User Should Expect to See If Posting

(2) Selected Screen Shots a MAC User Should Expect to See If Posting
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In order to access this site from off-site (outside the PPPL domain), the user
must have a PPPL User Account and secure key fob.

Step 1: If Not on PPPL Domain or Off-Site, Authenticate Through PPPL Firewall Using

VPN (Note: Personnel within the PPPL Domain, proceed to Step 4)

3 vpn.pppl.gov - Microssll Internel Exploser

Ele EdR Hew Fgw

[« S

wiws  Jook  Hep

[ [B €0 s Fovertes ) (-

- ) B3

ess | 48] bipsiven. popl geimy Jogen php3
(L /Seareh - " Googlo = Yahoo! = Askoom LockSmed 1l G 8

Google i+ vpr.ppgl. g v oGy & B v 07 Booeorise [Sh420blecked S check v 4

b sendtow 5[5 vpn [ pret [, oo

WARNING HOTICE!

Thas e o Ursted Seatue Dopariment of Erigy compiter systom, which may be acceetnd and
£ only for officisl Cevemment bugmass by sntbiorzed perscnnsl Unsuthorized scease of
Ny of this cemputes system may mubgret vinlalars ta camnal eivil, enlins sdmsartaie

Anflfozmation on is syslem may be miereepled, recanded, ead, copsed, and duclosed by
A inchuding ciminal mvesigations. Ascess

o P g
st of tkis aystem by sny preson, wheihes suthosied of unuathorzed, censitutes
||||| 1 Lo those tarms

Authenticate through the PPPL Firewall
using VPN (vpn.pppl.gov) by:

e Entering your PPPL User name
and password (the one you were
given once

e Click Logon

8 % Local intranet
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Step 2: Map Network Drive (Right Click on My Computer)

Map Metwork Drive

Windows can help waou conneck ko a shared netwark Falder
and assign a drive letter to the connection so that yvou can
access the Folder using My Computer,

Specify the drive letker for the connection and the Folder

Example; Viserverishare

e Drive will likely show up as [¥]Reconnect at logaon

Z’ or other drive. & Connect using a different user name. >

e Enter \pppl.govifiles - e bk
e  Select “Connect using a ng&iﬁk zgriré'rne SHLAHs SrCEnnes s

different user name.”

[ Finish ][ Cancel ]

Step 3: Logon to \\pppl.gov\files Using PPPL User name in format of
XYYYYYY@pppl.gov , where X is typically the user’s first initial and
YYYYYYY is the user’s last name (e.g., htowner@pppl.gov) and PPPL
Domain password (the one set up when user established his/her PPPL User
Account and Secure Key Fob.

Connect As... §|

By default, wou will connect to the network folder as
PPPLYbsimmans, To connect as another user, enter their user

name and password below
Browse, ..

User name:

Passwiord;

Cancel ]
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Step 4: Access PPPL Network ‘P’ Drive & Select “Web”

= files on 'pppl.go¥’ (P:)

. BEEM Edit  View Favorites Tools  Help

eEack i \J I_’; /':‘ Search i‘l_-i-FDIders v

i Address |x P

T o =
File and Folder Tasks Ii_-/l departments IL'j Fhota Drop IU public

(=9 Make a new Folder

@ Publish this folder ko the (= (==
web i_/l software LJ Users

Other Places

Details

files on "pppl.gov” (P:)

Network Drive Select “Web”

File System: NTFS
Free Space: 27.4 GB
Total Size: 33,8 GB

Step 5: Select ‘ncsx.pppl.gov”, then ‘NCSX_Construction’

File Edit Wew Favortes Tools Help

eEa:k i -‘J Lﬁ )_} Search [‘L::-Fulders v

i Address ‘D Fiiweh

>

N~

gi beowulf.pp... bpst.pppl.gov cadd-web.p... calendar.pp... collog.pppl.... csd.ppplagov  dd.pppl.gov

av

12 Vi 3 e s
@ Order prints online L s = = = =
H‘SI Prink pictures I_J I_,J I__J I__J |___J |__J \___J' \/}l

B Copy allitems to CO dso.ppplacy  energystud... enagineerin... fire.ppplaoy  helpdesk.pp...  hepppl.gov  Bexppplooy  ippex.pppl...

“ =~ I I - .~
iter-us.pppl.... ITPADS ppp... 1114-dag.pp... labstatus.p... mail.pppl.gov  mail-archiv... mri.pppl.goy  mrx.pppl.gov
= I~ N~ R~

l.... osr.pppl.ooy
Select “ncsx.pppl.gov” [ 7T

File and Folder Tasks

() Make & new folder

& Publish this Folder to
the Web

Other Places

S files on 'popl.gov' (Pi)
[} My Pictures

g My Computer
& My Metwork Places

L= — — — — ‘,j
prs.pppl.goy prinkserver.... procuremen.., pst.pppl.gov register.ppp... scans.pppl... sdence-ed..  sonuppplaooy

~E - R

siteprotecti,., tapedb.ppp... tapelibrary.... tpx.pppl.gov  unix.pppl.goy updates.pp.., user-suppo... video.pppl....

Details

web
File Folder
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& ncsx.pppl-gov

File Edit Wiew Faworites Tools Help

eBack . -\) Ij /_ﬁ Search [lif'Folders v

¢ address |[_Q Piywebincs:. pppl, gov v| 0
File and Folder Tasks R '_J ‘_,J J_,J ‘__J I_J -J I_J ]-’J
= detived fpilass br tivate the
£ Make a new folder £ i & =3 = Select
=] Lol bl Cold [ERET R 1 H 7
@ \AﬂCreates a new, emphy Folder in the Folder you have open, | e e o NCSX_ConStrUCtlon
ARIES Directory docs graphics Integrated. JAS_PUBS  mainpagepics
Other Places
= I B o o @
() My Documents
!i My Complter Management Meetings MNCSX_Admin - MNCS MCS%_Cons... _cost NCSk_Engin...  NCSK_MFG
& My Metwork Places L
Details MCSH_MSTH  NCSH_Perso... MCSH_Secure MCSE_SUP.., Mews Operations. ., PAC_MEgs photo
ncsx.pppl.goy
File: Folder = =7 = = B == = -
J =) () et sl &/ o o
Physics Program_D... Project_Co... P Research_... Reviews Scientificconf Seminars
== = == i Gy
~ - ) B 8
SkelPub SystemsEn... Temp _MUCE9~7  Zimagelight.gif 2000_annu... coils. gif Final.jpg
= il iz = iz = = = -

Step 6: Project personnel with “write” access may drag and drop files/folders from

their personal computers to the selected subfolder

& NCSX_Construction |:|

File Edit Vew Favorites Tools Help

eBack d -\) I_’j /.j Search [|__:

—

i Address |u':"| P:1web1ncsx.pppl.gnleCSXWtion \ v| Go

g T B —

L./’ Cryostat_Base_Structure_Co... I':j Dimensional_Control_Metrology I':_j FPa

(== - B

L_J MCWF_Contracts I"':J Module_Coil_windings I':_j FF_Coils_Contracts
oo, o B

L—f’ Test_cel ":j TF_Cails_Contracts ":'_j WSA_Contract

Construck_index. bl
HTML Diocurient
3KB

File and Folder Tasks

(29 Make & new Folder

@ Publish this Folder
‘Wwigh

Other Places

h ncsy.pppl.goy

() My Documents

W My Computer

g My Metwork Places

Details

NCSX_Construction
File: Folder
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In order to access this site from off-site (outside the PPPL domain), the user
must have a PPPL User Account and secure key fob.

Step 1: Authenticate Through PPPL Firewall Using the Same VPN Process Shown for the
PC.

3 vpn.pppl.gov - Microssll Internel Exploser
Fle E Yew Fgerer  Jook  Help &

Q- O ¥ & s Fectes ) £3- 2 H J a3
Scfiress | 48] Prtpseiven.copl gevimy Jogon php3 * B= s ™
I/ Search - " Googlo = Yahoo! = Askoom LockSmed 1l G 8 a;__ .

Google i+ vpr.ppgl. g v oGy & B v 07 Booeorise [Sh420blecked S check v 4 v (e Sendtor G (6] von (5 oo (5] oo () settingw

gy compuer sysbem, whnch may e accesend and
3 by wthorzed parscandl Unuithorized sctess of

winlators to erimned, eivil endior sdmirastralive

:::::

Authenticate through the PPPL Firewall
using VPN (vpn.pppl.gov) by:

e Entering your PPPL User name
and password (the one you were
given once

e Click Logon

£] 8 % Local ntranet
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Step 2: Access the PPPL File Server

= Picture 2.png - Windows Picture and Fax Viewer

@ Finder File Edit View Q80 Window Help

.....

Recent kolders

o to Folder...
Select “Go” and then Connect to Server... 3K

“Connect to Server”

QO EHag 2L ae XsHE @

Step 3: Insert Server Address: smb://sambal.pppl.gov/iweb to connect to the SMB/CIFS

Files. Click “Connect”.

'BE&EE Connect to Server

server Address:
smb://sambal.pppl.gov/web +

Favorite Serwers

Remove Browse Connect

4
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Step 4: SMBJ/CIFS File System Authentication

=3 Picture 3.png - Windows Picture and Fax Viewer

SME/CIFS File System Authentication

Enter the workgroup or domain and your user name
and password to access the server “FILESRV1."

Workgroup or Domain
FPPL

e

Towner

Password

i!.il"i|

ember this password in my keychgai

(" Cancel

i/

Enter PPPL User Name and
Password and Select OK

00

EHoa

+
& #

2 dt XL-,_-;'-HE L7)]

EEX

Step 5: Select “ncsx.pppl.gov” and then “NCSX_Construction” Folder and Subfolders

(& & & WEBSITES -
B3 E5E1 2 Q )|
: (‘_i Nerwnrk energystudies pppl gov enginee-ing pppl gov fire pppl gov
I =} maantesh HO o = =
: ..J_L II = I
1o . { | =1 i | =
: | Untitled d_/_rr |L-—’" Il-—f"'
hr.pppl.goy htx.pppl.gov info.pppl.gov
| =, =
== =
mri.pppl.gov mrx.pppl.gov
F | 3
L& L2 LA
nonteutral.pppl.gov nstx.pppl.gov osrpppl.gov
é Music
| Pictures e | (@ = n
= L L L .
16?6CR Fm ”é;
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= | _ htdocs
MNC3X Closeoutppt other_links_new.html FAC_Mrgs
J—
- 2 ¥
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