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PS-583

Process Specification – Cleanliness / Contamination Control

65678 PPPL NCSX Modular Coil Winding Forms

Revision 2

28-Mar-2005

1. PURPOSE

This specification establishes the process parameters to ensure the cleanliness of the NCSX SE141 MCWF casting, and all sub-components are maintained within the guidelines required by PPPL product specification NCSX-CSPEC-141-03.
2. SCOPE

This specification defines the minimum requirements for the control of cleanliness and contamination during receiving, handling, fabrication, assembly, testing, and preparation for shipment to ensure that all vessel components are free of scale, water, dirt, oil, rust, grease, unspecified markings, foreign matter, debris, and contaminants throughout the manufacturing process and shipping to PPPL.

3. DEFINITIONS

PPPL – Princeton Plasma Physics Laboratory

MTM – Major Tool & Machine, Inc.

NCSX – National Compact Stellarator Experiment
MCWF – Modular Coil Winding Form
MIT – Manufacturing, Inspection, and Test plan (MTM Mfg. Routing)

IDC – MTM Inspection Data Checklist system

QAP – MTM quality assurance planning system
NCR – Non-Conformance Report
4. REFERENCE DOCUMENTS

PPPL Product Specification NCSX-CSPEC-141-03
QA-SOP-01 Non-Conformance Control
5. EQUIPMENT AND SUPPLIES 
MTM Blast Booth

MTM Paint Booth

MTM Wash Booth, High temp / high pressure wash unit

De-mineralizing tanks

6. TOOLS / PROCESSING MATERIALS
6.1. Tools utilized in polishing and lapping operations shall be nonferrous ceramics or nonmagnetic stainless steel, which have never been used on materials other than austenitic stainless / nickel alloys.

6.2. Handling, cleaning and wiping will be performed using clean / new cotton cloth, wipes, and gloves.

6.3. The following materials are approved for use during manufacturing:
· 3M Scotch Brite® products
· 3M Grinding wheels, Abrasive Sheets, and Finishing Film

· Isopropanol

· Acetone
· Crystal Simple Green® specialized cleaner (or approved equivalent)
· Virgin Aluminum Oxide Blast Media

· Oil free compressed air

6.4. All grinding / polishing / brushing tools and supplies will be dedicated for use on SST / Nickel Alloys only.
7. GENERAL CLEANLINESS REQUIREMENTS (applies to all mfg. operations and procurement)

7.1. All handling equipment such as slings, hooks, and lift-truck forks will be protected with wood, cloth, plastic, or rubber buffers, where feasible, to minimize contact with iron surfaces.
7.2. All material, parts, and components are to be protected from the elements and road debris during transportation.
7.3. If stacking similar components is necessary during transportation, staging, storing, etc., adequate protection must be provided to ensure protection between parts.

7.4. Contact with iron, or iron alloy tools and work surfaces will be avoided when possible.  If not possible, contacted surfaces will be visually inspected for contamination (using appropriate lighting and magnification), and if necessary, re-cleaned prior to use.
7.5. Parts are to be handled by approved lifting equipment only.  If other handling provisions / mechanisms are necessary, MTM CFT approval is required prior to use.
7.6. The use of plate gripping part clamps is not acceptable.
7.7. Metallic straps and/or chains must not come into direct contact with the part surfaces.  Nylon straps must be clean (free of excessive dirt, grease, oil, and loose contaminants, etc.).
7.8. Where necessary to maintain cleanliness, production components and fixturing will be covered with a protective polyethylene sheet when not being worked on for an extended period of time.  Part temperature must be below 150 Degrees Fahrenheit prior to covering.
7.9. MCWF casting will be shimmed with stainless steel shims to avoid direct contact with carbon steel fixtures during machining.

7.10.   When it is necessary to weld fixturing and/or bracing in place, attachment tabs (of similar material composition as base material) will be utilized to prevent metallurgical contamination.

7.11. These general requirements also apply to material suppliers, and sub-contractors. 
8. Blasting Operations

8.1. As required by the MTM MIT, components will be blast cleaned using virgin aluminum oxide media only.

9. High Pressure Washing Operations
9.1. When required by the MTM MIT, parts will be washed using heated, de-mineralized water, and if necessary, a mild non-chlorinated cleaning solution (e.g. Simple Green®, or authorized equivalent), using MTM’s high pressure washer.  The spray pressure at the nozzle will be approximately 1,000 to 1,500 psi and the cleaning solution temperature will be approximately 150°F.
9.2. Following detergent wash, all parts will be final rinsed with de-mineralized water and wiped dry with clean new rags.
10. Shipping Operations
10.1. Shipping personnel will ensure all protective covers have remained securely in place prior to, during, and after loading for shipping.  If it is noticed that a cover has become loose, or damaged, the appropriate Q/A, and CFT personnel will be notified for visual inspection, and to provide remedial disposition prior to proceeding.
10.2. The entire vessel component will be covered and wrapped to ensure the vessel is properly sealed, and cleanliness is maintained throughout shipping.  This will be confirmed by the appropriate Q/A, and CFT representatives prior to covering and shipping.
11. QUALITY ASSURANCE / DOCUMENTATION
11.1. The MTM MIT will specify all in-process and final inspection documentation requirements. All quality documentation will be compiled electronically utilizing MTM’s integrated IDC and QAP systems
11.1.1. At a minimum, the MTM MIT will require documentation for all contractual features and/or physical requirements (e.g. final component features / final material condition).
11.1.2. To ensure compliance is maintained throughout the manufacturing process, interim / additional documentation requirements will be provided within the associated MTM IDC, and QAP system

11.1.3. When an IDC record, or QAP document is completed, reference to the specific area being tested will be clearly discernable.  The record will include the following information (as applicable):
· MTM Work Order Number

· Part Identification Number

· Part Description
· Part Serial Number
· Date of Inspection

· Gage Serial Number

· Reference Standard Serial Number

· Inspector Signature / Acknowledgement, Initials, or Stamp

11.1.4. For all MIT operation sequences that include this document as a task requisite, but do not specify physical inspection records or documentation, the electronic completion (“clocking out”) of each sequential manufacturing operation within the MTM (Visual Manufacturing®) routing confirms compliance to the applicable requirements.  The MTM employee completing the electronic transaction (which completes and closes the operation sequence) personally acknowledges completeness and compliance to the routing instructions.
11.2. All un-authorized exceptions / out of tolerance conditions according to MTM MIT will be documented within the MTM Non-Conformance system per QA-SOP-01.
Adapted from PS-483 by Kevin Bowling
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