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 ECNs 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.

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 Number
	Drawing ID
	New Revision
	Current Rev. in Intralink

	5130
	SE123-049
	1
	0

	5140R1
	SE141-101
	4
	3

	5140R1
	SE142A-242
	1
	0

	5140R1
	SE142B-252
	2
	1

	5140R1
	SE142C-047
	1
	0

	5140R1
	SE142C-386
	1
	0

	5140R1
	SE142C-482
	1
	0

	5140R1
	SE142C-484
	1
	0

	5140R1
	SE142C-486
	1
	0



3. Some of the drawings referenced on ECN forms and not indicated as revision 0 (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:  


1. 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.

2. 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?

3. 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.

4. 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.

PROJECT RESPONSE
1. The project will follow the Intralink protocol for identifying drawing revisions.  If a drawing has not been released for fabrication, its revision level is 0 and its release level is Work in Progress.  This will be indicated on the ECNs as Rev. 0 (WIP).  (Sometimes developments require changes to drawings not yet released for fabrication and the ECN is a good vehicle for forcing or tracking that change.)  Once a drawing is released for fabrication, it becomes simply Rev. 0 without any qualifier.  The revision number is increased by 1 for each subsequent drawing revision.
2. The project will establish a single convention for referencing drawings on ECNs, solely making reference to the current drawing revision consistent with the Intralink protocol adopted above.  Since the revision number of the new drawing follows directly from the current revision number, there is no need to specify both.  The project will update NCSX and PPPL procedures to be consistent with this convention of identifying the current drawing revision.
3. 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 (Jim Chrzanowski) that the drawing has been updated.  The ATI is responsible for maintaining a current file in the field of all and only those drawings required for modular coil fabrication. 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.
4. Generation of drawings is driven by customer needs for procurement, part fabrication, or fabrication of an assembly.  These needs are discussed in weekly telecons.  The project does not see drawings being generated for no purpose and does not intend to make any changes in the current practice.
5. When an ECN or RFD is approved, a stamp is placed on the drawing indicating that there is an outstanding ECN or RFD against that drawing.  Each time a stamp is applied, either an ECN stamp or a RFD 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 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.
6. The project will continue to update drawings based on its assessment of priorities.  We are working under tight resource constraints and updating drawings sometimes takes much longer than desired.
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Audit # 0609   Finding # 2

CORRECTIVE ACTION (to be completed by audited organization): 

Proposed by: ______________________________
On date: ______________

1)  CORRECTIVE ACTION TO RESOLVE THE FINDING:

Completion date: _______________
Assigned to: ________________________

2.  CORRECTIVE ACTION TO PREVENT A RECURRENCE OF THE FINDING:

Completion date: __________
Assigned to: ________________________

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:  


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. 


PROJECT RESPONSE

1. In response to this finding, photos are being periodically provided by Chrzanowski and posted on the Engineering Web, mirroring the files he has organized on his own computer.  The modular coil photos were last updated September 20.  This practice will be adopted for other field activities.
2. The project will develop a plan for archiving key metrology data.
3. The DMP will be revised to reflect these practices.
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:

· 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.” 

· 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.

b.
A decision was made to modify A1 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.

c. 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.

d. 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. The documentation for the post-job reviews was not in the packages for the individual coils. It is not clear whether they were consistently held, what was discussed, and how the information was incorporated into the work for subsequent coils. The team did not have the time to investigate further, but it is recommended that the project review this.

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.”

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 id be created as a documentation number followed by an “R” followed by the revision number.

5. The NCSX Manufacturing Facility Operations Plan, NCSX-PLAN-MGOP-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 Novebmer 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.

PROJECT RESPONSE

1. Assembly of the machine DOES assume that all conforming items with the same part number are interchangeable.  The particular case cited where the A1 coil had to be installed in a particular direction was improperly handled.  If the coil was nonconforming, a nonconformance should have been written and dispositioned per project and PPPL procedures.  However, just because all like and conforming parts are interchangeable, that does not mean that there is not a preferred configuration based on consideration of as-built conditions.

2. The project agrees to perform a final review of each fabrication notebook prior to copying to assure that the information is indeed complete.
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