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1.0 INTRODUCTION

1.1 Purpose

The NSTX is an experimental device that will be used to study the spherical torus configuration as a means for magnetic confinement of hydrogen plasmas. The vacuum vessel will be operated at a base pressure of 10-8 torr. The vacuum vessel assembly will consist of the cylindrical section, along with two domes (heads) covered by this specification, which will be welded to the cylindrical section. Large electromagnets will be mounted on the domes and cylindrical section. A variety of devices, including vacuum pumping ducts, auxiliary heating equipment, and plasma diagnostics will be attached to the vacuum vessel ports. 

During operation the vacuum vessel will be subject to stresses due to pressure, temperature and electromagnetic forces which are imposed on magnets. However, the most significant source of stress occurs during bakeout conditioning of the hardware internal to the vacuum vessel, at which time sections of the vacuum vessel can reach temperatures approaching 350 degrees Centigrade.

1.2 Scope

This specification covers the fabrication of the vacuum vessel for the National Spherical Torus Experiment (NSTX), including the supply of all required labor and materials, and all machining, fabrication, welding, assembly and factory acceptance inspections and tests. The vacuum vessel consists of a central cylindrical section with domed heads on each end, along with various ports on the domes and cylinder.

1.3 General Manufacturing Considerations

The demands of the application mandate strict adherence to the requirements of this specification. Structural integrity of all welds is essential. In addition, distortion of the vacuum vessel due to the welding processes is of special concern. It is understood that any welding process (especially full penetration welds) will result in some distortion; however, the use of advanced welding techniques and appropriate fixtures, along with a high sensitivity towards product quality are expected to minimize this distortion. Nevertheless it is emphasized that tolerances are critical, and in general the preference is for diametric changes leaning toward growth rather than inward warping. In addition, since the plasma facing components and RF antennas are mounted to the vacuum vessel and define the shape of the plasma, vacuum vessel roundness is very important. Since the dimensional tolerance of the domes will greatly dictate the shape and roundness of the finished vacuum vessel, the dome tolerances must be kept within tight control.  Fixturing may be necessary to maintain the cylinder's shape while welding to the domes. Warping of the conflat flanges and the two square flanges is of great concern and is not allowed due to the design of the hard seals.  This issue shall be discussed in the suppliers' technical response.  Subcontracted items from the supplier must conform to this spec as well.

1.4 Special Manufacturing Considerations

The domes shall be closely matched in circumference (( 1/8").  The roundness shall be checked prior to inserting the holes and the area of each dome which bows outward the most shall be clocked to coincide with the quadrant that has the 25 small ports on Drawing E-DB1001, Bays "B" through "E".  This will then locate where the port holes are placed in the domes.  PPPL shall approve dome clocking prior to making the holes in the vacuum vessel.  

2.0 APPLICABLE DOCUMENTS

2.1 DRAWINGS
a. 
Equipment shall be provided in conformance with the following drawings:

	Drawing No.
	Rev.
	Title

	E-DB1001
	4
	Vacuum Vessel Assembly Center Weldment Plan View

	E-DB1002
	4
	Vacuum Vessel Center Section and Details

	E-DB1003
	3
	Vacuum Vessel Center Neutral Beam Flanges Section and Details

	E-DB1004
	3
	Vacuum Vessel Center Section and Details 

	E-DB1005
	3
	Vacuum Vessel Dome Detail

	E-DB1006
	4
	Vacuum Vessel Weldment Plan View

	E-DB1007
	3
	Vacuum Vessel Weldment Elevation

	E-DB1008
	4
	Vacuum Vessel Weldment Section and Details

	E-DB1009
	2
	Vacuum Vessel Center Section Weldment View S-S Section T-T


b. 
Drawing dimensions refer to conditions at room temperature (20° C/ 68° F).

2.2 STANDARDS AND CODES
a. 
Materials and manufacturing/test methods used in fabrication of the equipment covered by this specification shall comply with the latest revision, in effect at date of purchase order, of the following currently approved applicable regulations, safety codes, specifications and standards, including applicable technical definitions as acknowledged and accepted in industry:

ASME (American Society of Mechanical Engineers)


• Boiler & Pressure Vessel Code


Section II

Materials


Section V

Nondestructive Examination


Section VIII

Pressure Vessels, Division 1


Section IX

Welding and Brazing Qualifications


• Other Applicable ASME standards as referenced in this specification

ASTM (American Society for Testing & Materials)


• Applicable ASTM standards as referenced in this specification
b. 
The above Standards and Codes set forth the minimum requirements. They may be exceeded by Subcontractor with written permission from PPPL, if in Subcontractor’s judgment, superior or more economical designs or materials are available for successful and continuous operations, as required by the specification.

c. 
ASME Code stamping of the vacuum vessel section is not required. 

2.3 GENERAL STATEMENT

Subcontractor agrees, represents and warrants that all services, designs, equipment and material sold or otherwise provided to PPPL by Subcontractor comply with applicable, Federal, State and Local laws, regulations and codes, and all applicable specifications and standards including those specified above, in each case as in effect at the date of order placement. Subcontractor shall provide PPPL with a Certificate of Compliance identifying the codes, standards and regulations complied with, and any exceptions taken, in the design and fabrication of deliverable items.

3.0 REQUIREMENTS

3.1 EQUIPMENT DEFINITION

The equipment to be supplied under this specification includes the following:

a. Cylindrical section of vacuum vessel;

b. Domes for both ends of the cylinder;

c. Ports that extend away from the cylinder wall;

d. Ports that extend from the domes;

e. Flanges on ports;

f. Blank port covers;

g. Hardware to attach to ports, including fasteners and seals.

3.2 MANUFACTURING

3.2.1 sequence of assembly

The following sequence of assembly is recommended, in order that the dimensional errors due to fabrication and welding can be minimized.  Manufacturer shall indicate the planned sequence in his proposal, and may suggest an alternate sequence to improve dimensional accuracy or to meet delivery schedule.

a. Procure cylinder material;

b. fabricate domes;

c. determine with relative angular position (clocking) such that region of maximum diameter falls between bays B and E (choice of clocking to be approved by PPPL);

d. cut holes in domes for  ports;

e. fabricate cylinder;

f. weld domes on to cylinder, 

g. cut holes in cylinder for ports;

h. weld ports in domes;

i. weld ports in cylinder.

3.2.2 vacuum Vessel Materials

a. The following materials shall be used for the fabrication of the cylindrical section, ports, flanges, port covers, and hardware:


Plate:


ASME SA 240
Grade 304


Pipe:


ASME SA 358
Class 1, Grade 304




or
ASME SA 312
Grade TP304


Forgings:

ASME SA 182
Grade F304


Fittings:

ASME SA 403
Grade 304

Bolting, Huntington:
300SS kits with Class 2 bolts provided with Huntington Flanges

Bolting, Square ports:
ASME SA 453
Grade 660


b. All base materials to be used for the fabrication of the cylindrical section, ports, flanges, port covers, and hardware exhibit relative magnetic permeability less than or equal to 1.05 as measured using a calibrated permeability meter. 

3.2.3 Welding Materials

The following welding materials shall be used for the joining of austenitic stainless steel:

Bare rod or wire:
ASME SFA 5.9, Classification ER316 

3.2.4 Welding Processes 

All full penetration welds in the vacuum vessel shall be deposited using the following process(es):

a. In joints up to ¼ inch thickness, bare weld filler metal shall be deposited by the Gas-Tungsten-Arc Welding (GTAW) process. 

b. In joints greater than ¼-inch thickness either of the following processes may be used:

• Bare weld filler metal deposited by the GTAW process

• Bare weld filler metal for continuous GTAW passes on the vacuum side of the weld for at least ¼ inch thickness, with the balance of the weld on the non-vacuum side using either the Gas-Metal-Arc Welding (GMAW) process or the Submerged-Arc Welding (SAW) process. 

c. All filler metals to be used on joints covered by this specification shall produce weld deposits that yield relative magnetic permeability less than or equal to 2.0 as measured using a calibrated permeability meter. 

3.2.5 Cutting, Forming and Bending

For the fabrication of the vacuum vessel, all cutting, forming and bending shall be done in accordance with the ASME Boiler Code, Section VIII, Division 1. Strict controls shall be instituted during forming and fabrication to prevent contamination of stainless steel with ferritic materials. Verification from the dome supplier must be obtained to assure that the permeability and dimensional tolerances will be met to achieve the overall end product tolerance requirements.   Overall relative magnetic permeability of the fabricated section shall be less than or equal to1.05, except at welds where less than or equal to 2.0 is allowed. Relative magnetic permeability of bolts and other Subcontractor supplied material shall be less than or equal to 1.2.  Relative magnetic permeability of any formed, machined or worked area of the material, other than at welds, shall be less than or equal to 1.2 at the worked area. An exception is in the area of the neutral beam nozzle brake-bends where the relative magnetic permeability may be less than or equal to 2.0.

3.2.6 Welding

3.2.6.1 Where practicable, all full penetration weld joints shall be of the single beveled joint type, with the joint root located on the vacuum exposed side of the joint, and with a minimum included angle of 45 degrees, except where otherwise noted on the drawings.  Full penetration joints to be welded from both sides shall have the vacuum side welded using the GTAW process, followed by back-grinding on the non-vacuum side prior to completion of the joint.  Exceptions require written PPPL concurrence.

3.2.6.2 All welders, welder operators and welding procedures shall be qualified in accordance with the requirements of the ASME Boiler and Pressure Vessel Code, Section VIII and Section IX, and this specification. Welding procedure qualification test results shall demonstrate that the resulting weldments are compatible with the base materials and meet the specified mechanical properties, with relative magnetic permeability less than or equal to 2.0.

3.2.6.3 Subcontractor's qualified welding procedures, proposed methods and sequence of welding shall be reviewed and approved by the PPPL prior to performance of welding.

3.2.6.4 Edges or surfaces of parts to be joined by welding shall be prepared by machining, grinding, or plasma arc cutting. Where thermal cutting is used, all scale must be removed by grinding.  Magnetic permeability may increase at the base material subject to thermal processing.  If permeability increase exceeds the criteria of paragraph 3.2.5, additional grinding may be required.  Grinding shall be performed using rubber or resin bonded aluminum oxide or silicon carbide grinding wheels not previously used on other than stainless steel materials. Prior to welding, the joint edges and immediate weld area of the parts to be joined shall be cleaned of all oil, grease, scale or other foreign materials. For degreasing, swab the weld region with acetone or other PPPL approved solvent. No residual cleaning compounds shall be left on the surfaces prior to welding. 

3.2.6.5 Welding shall be accomplished by the use of the processes listed in 3.2.4, subject to the limitations included in that paragraph. Filler metal must be added in all weld passes. 

3.2.6.6 Bare filler metal shall be stored in dry, clean areas and shall never be used in an oxidized or dirty condition.

3.2.6.7 Preheat at 100 degrees Fahrenheit (oF) shall be applied if the base metal temperature falls below 50 oF and/or surfaces to be welded are damp. Temperature shall be checked by thermocouple or temp stick to assure that maximum interpass temperature does not exceed 350 oF. 

3.2.6.8 Workmanship controls shall be as follows:

a. When the initial pass or passes of a single welded full penetration joint are to be applied by a gas shielded process without the use of backing, the back side of the joint shall be purged with argon and the argon atmosphere shall be maintained until a minimum of ¼ inch weld metal thickness has been deposited.  Double welded joints shall have the underside of the root backgouged or ground to sound metal, and visually inspected (8x) per paragraph 4.2a prior to welding the second side.

b. The cover layer of the weld joint shall have uniform distance between weld beads and shall not contain abrupt ridges or valleys between beads. The transition between weld and base metal shall be smooth and gradual. Weld metal reinforcement shall be limited to the maximum allowed by ASME Boiler and Pressure Vessel Code, Section VIII, paragraph UW-35. For single welded butt joints, the finished contour of the weld root underside shall be uniform and blended smoothly into the base metal. 

c. Vertical position welding must proceed uphill. 

d. Horizontal position welding requires that the succeeding stringer beads shall be deposited on the lower face of the groove and placed one above the other. 

e. All slag or foreign materials remaining on any bead of welding shall be removed before depositing the next or successive bead.

f. Grinding or brushing of stainless steel materials shall be done with wheels or stainless steel wire brushes not previously used on anything but stainless steels.

g. Any cracks or blowholes that appear on the surface of any bead of weld shall be completely removed by chipping or grinding before depositing the next successive bead of welding. 

h. All weld craters shall be visually examined for defects. Any craters containing porosity, slag, or cracks shall be removed by grinding before welding is resumed. 

3.2.6.9 Weld reinforcement shall be machined or ground flush with the surface of the baseplate at those locations designated on the drawings. 

3.2.6.10 Welding sequence and techniques shall be closely controlled in order to minimize distortion. Subcontractor's welding sequence and distortion control methodology shall be provided to PPPL for review and approval as part of the Manufacturing/Inspection/Test Plan. Subcontractor may propose alternate methods of welding and weld types other than those indicated on the drawings. These alternate methods must be fully documented and approved by PPPL prior to use. 

3.2.6.11 Seal welds indicated on design drawings shall be continuous non-structural welds that function primarily to provide leak tightness. 

3.2.7 Tolerances

a. All tolerances shall be as noted on the PPPL drawings. 

b. The vacuum vessel cylindrical section and domes shall be substantially round and shall meet the out-of-roundness tolerances for externally pressurized vessels of ASME Section VIII-1, UG-80 (b). The ends of the section shall be closely controlled during fabrication and welding to minimize distortion, and assure compliance with the specified drawing tolerances, to facilitate joining to the dome sections of the vacuum vessel.

3.2.8 Shop Cleaning

All surfaces shall be cleaned to remove all oil, grease, dirt, loose mill scale, residue from protective covering and other foreign substances.  In the event of ferritic contamination of stainless steel, pickling and passivation shall be required.  General shop cleanliness and housekeeping shall be adequately maintained to prevent tracking contamination of vessel components.

3.2.9 Fabrication Drawings

a. Subcontractor shall provide sub-assembly and detail part drawings and bills of material and complete tooling drawings. Tolerances shall be compatible with tolerances on PPPL's drawings. Prints and reproducibles of these drawings shall be submitted for PPPL review and approval. 

b. Concurrently with the progress of fabrication, Subcontractor shall keep a marked set of record drawings. These shall be submitted to the PPPL at the completion of the work. 

4.0 TEST & INSPECTION REQUIREMENTS

4.1 General Requirements

a. Subcontractor shall provide all personnel, procedures, materials, equipment, and instruments necessary to perform and record all tests in accordance with ASME Section VIII, and adequate notification and access to PPPL for review and approval of procedures, and witnessing those tests as designated by PPPL.

b. Subcontractor shall furnish and install all temporary test fixtures, flanges, blanking off plates, and gasketing required to seal the ports for leak checking purposes. All such equipment shall be delivered to PPPL at conclusion of testing.

4.2 Weld Inspection

a. All welds shall be visually examined (8x) in accordance with the criteria of ASME Section VIII, UW-35.   Full penetration joints welded from both sides shall have the root pass 8x visually examined after backgouging or grinding the root, and prior to welding the second side.

b. Liquid penetrant method shall not be used in the examination of welds. 

c. All full penetration butt welds in the shell of the vacuum vessel cylindrical section shall be radiographed in accordance with the requirements and acceptance criteria of ASME Section VIII-1, UW-51.

4.3 Leak Rate Testing

A helium leak rate test shall be performed at Subcontractor's facility prior to shipment, on each port of the completed vacuum vessel cylindrical section in accordance with ASTM E498 and as delineated in the following paragraphs. 

a. All ports shall be sealed with blank covers. 

b. For the testing of each port, one port at a time, a test fixture supplied by Subcontractor for sealing the port under test on the inboard side, including provision for connection of a high vacuum pump, may be installed. Design of test fixture shall be proposed by Subcontractor and approved by PPPL. A suggested method is to fabricate one or more square volumes designed to fit, one port at a time, over any of the port types. The port under test would first have its blank cover installed on the flange. One end of the fixture is weld capped and has a pump out port and the other end is shaped to the inside of the cylinder. A square elastomer "O"-ring groove is machined in the open end of the mouth that will seal against the inside of the cylinder wall. The open end must be stiffened to minimize the deflection under vacuum to prevent rolling or scraping of the elastomer.  An alternative method would be to test the vacuum vessel in its entirety.

c. A Turbomolecular Pump (TMP) and a mechanical vacuum pump shall be used to evacuate the assembly under test.

d. A mass spectrometer leak detector shall be connected to the TMP foreline. A detection sensitivity of 10-10 scc/sec shall be provided. 

e. The port under test, on the outboard side, shall be enclosed with a polyethylene or mylar film bag. The volume enclosed by the bag shall be capable of being filled with helium gas.

f. The port under test shall be evacuated using the TMP to an internal pressure of less than or equal to 10-7 torr. The plastic bag shall be filled with helium and the total helium leak rate shall be measured. The total helium leak rate shall not exceed 1.7 x 10-9 scc/sec at an internal pressure of less than or equal to 10-5 torr. Each port leak rate shall be recorded and provided to PPPL after each test. 

g. Tests shall be conducted, and results recorded, in accordance with PPPL approved test procedures. 

h. All leaks found shall be documented on nonconformance reports, and repaired. Subcontractor's leak repair procedures shall be submitted to PPPL for approval prior to use.

5.0 QUALITY ASSURANCE REQUIREMENTS

5.1 INSPECTION/ SURVEILLANCE/AUDIT BY PRINCETON

Authorized representatives of PPPL and the U. S. Government shall have the right at all reasonable times to visit the Subcontractor's premises and those of Subcontractor's suppliers during the performance of the procurement for the purposes of inspection, surveillance, audit and/or obtaining any required information as may be necessary to assure that items or services are being furnished in accordance with specified requirements. Such visits shall be coordinated with the Subcontractor's personnel to minimize interference with the normal operations of said premises. The Subcontractor shall make available records and documentation necessary for this function and shall provide all reasonable facilities and assistance for the safety and convenience of PPPL and/or U. S. Government representatives in the performance of their duties. PPPL and the U. S. Government recognize the Subcontractor's right to withhold information concerning proprietary processes. The Subcontractor agrees to insert the paragraph above in each lower tier procurement issued hereunder.

5.2 SUBCONTRACTOR'S RESPONSIBILITY FOR CONFORMANCE

Neither PPPL's review and/or approval of Subcontractor's documents nor PPPL's inspection of Subcontractor's items or services shall relieve the Subcontractor of responsibility for full compliance with requirements of the purchase order/subcontract.

5.3 CHANGES TO PPPL APPROVED DOCUMENTS

Revisions or changes by the Subcontractor to documents approved by PPPL shall be reviewed and approved by PPPL prior to use.

5.4 SUBCONTRACTOR QUALITY ASSURANCE PROGRAM

The Subcontractor shall establish and maintain an effective Quality Assurance Program and the general criteria to be satisfied by the Program. The objectives of such a program are to assure that the Subcontractor's work meets the required level of quality and is performed in accordance with contractual requirements. Subcontractor's quality assurance function shall be organized to have sufficient authority and independence to identify quality problems, verify conformance of supplied items or services to specified requirements and obtain satisfactory resolution of conflicts involving quality.

5.5 QUALITY ASSURANCE PROGRAM MANUAL

The Subcontractor shall submit with the proposal, one (1) copy of its Quality Assurance Program Manual, describing the Subcontractor's quality capability and general approach to quality assurance. The manual shall be subject to PPPL's review and acceptance prior to subcontract award.

5.6 QUALITY ASSURANCE PLAN

Subcontractor shall submit within four weeks of subcontract/purchase order award, two (2) copies of its Quality Assurance Plan, describing the specific quality assurance and quality control procedures and practices to meet the requirements of this particular subcontract/purchase order, for PPPL review and approval.

5.7 MANUFACTURING/ INSPECTION/TEST (MIT) PLAN

Subcontractor shall prepare and submit for PPPL review and approval, within 4 weeks after award & at least 5 working days prior to fabrication, two (2) copies of a Manufacturing/Inspection/Test Plan which identifies parts, sub-assemblies, etc.; shows their integrated flow into end items; and identifies critical manufacturing operations as well as inspections and tests. Preparing the Plan may include developing a flow chart and generating Process Sheets/Shop Travelers, etc. PPPL may designate selected manufacturing, inspection and/or test operations as mandatory "witness" points based on the MIT Plan.

5.8 TRAVELERS/PROCESS SHEETS

The Subcontractor shall maintain a system of process sheets, shop travelers, or equivalent means, to define the sequence and document the performance of manufacturing, inspection, installation, and test activities. Flow sheets, or equivalent, shall provide for sign off by designated inspection personnel at specified inspection and test points and be traceable to the items.

5.9 WITNESS/HOLD POINTS

PPPL reserves the right to designate selected manufacturing, inspection and/or test operations as mandatory "witness" points. Subcontractor shall provide PPPL with 72 hours notice in advance of such witness points. 

5.10 INSPECTION AND TEST CONTROL

Trained and qualified personnel who have not performed or directly supervised the process shall perform inspections and tests in accordance with written procedures referencing criteria for acceptance or rejection. Adequate records shall be maintained and available for PPPL's review.

5.11 ACCEPTANCE TEST PROCEDURES 

The Acceptance Test Procedures (ATPs), including pass/fail criteria, required to demonstrate conformance to PPPL's requirements shall be prepared by Subcontractor and two (2) copies submitted to PPPL for review and approval prior to use of such procedures. Changes may be made in the approved documents only with PPPL's written approval. 
5.12 DOCUMENT TRACEABILITY AND RECORDS

The Subcontractor shall maintain a system of documentation whereby objective evidence of required operations, inspections, examinations, and tests is systematically compiled, indexed and stored. Such objective evidence may include "travelers"; and material test, certification, inspection, examination, test and discrepancy reports; which shall be complete, legible, and validated by responsible personnel and shall be traceable to subject items.

5.13 EQUIPMENT/MATERIAL IDENTIFICATION AND STATUS

Material and equipment identification shall be maintained throughout the program and be traceable to the records. Status of acceptability shall be readily discernible through the Subcontractor's use of tags, stamps, serial numbers or other positive means.
5.14 CONTROL OF SPECIAL PROCESSES

Subcontractor shall use trained and qualified personnel and qualified written procedures in accordance with specified requirements for the performance of certain special processes, including but not limited to, brazing, welding, plating, heat treatment, nondestructive examination (including visual inspection and leak testing), etc. Copies of special process procedures shall be available for review by PPPL and submitted to PPPL for review and approval if requested.

5.15 DOCUMENT REVIEW, APPROVAL AND CONTROL

The Subcontractor shall provide a system for distribution and control of approved documents and changes thereto. The system shall use procedures that provide for review and approval of design documents (drawings, specifications, etc.), prior to issuance for use, and for approval and incorporation of changes in a formal and orderly manner. The system shall control obsolete documents to prevent inadvertent use.

5.16 ACCEPTABILITY OF PURCHASED ITEMS AND SERVICES

The Subcontractor shall verify conformance of purchased and PPPL-furnished items or services to drawing and specification requirements and shall provide objective evidence of such verifications to PPPL as requested. In some cases with PPPL's permission, verification may be in the form of certifications from the subsuppliers.

5.17 NONCONFORMANCES & CORRECTIVE ACTIONS

The Subcontractor shall promptly identify and control nonconforming items or services. Nonconforming items or services shall be positively identified, and segregated where possible, to prevent use. The Subcontractor shall document each nonconformance. The written approval of PPPL is required prior to the use of the nonconforming item or service. The Subcontractor's system shall provide not only for timely resolution of nonconformances but also for analysis of nonconformances to determine root causes and to implement appropriate and effective corrective actions. 

5.18 CONFIGURATION CONTROL

Subcontractor shall completely document the configuration of delivered end items or services, using drawing revisions, specification revisions, unique part numbers, or other suitable means.

5.19 CALIBRATION OF TEST AND MEASURING EQUIPMENT

Inspections and tests shall be performed using properly calibrated measuring and test equipment. Subcontractor shall have in its possession the necessary equipment to perform the required inspections and tests. Calibration standards shall be traceable to the National Institute for Standards and Technology (NIST) or equivalent. Reference standards shall be used for calibration and verification only unless it is demonstrated that their performance as reference standards has not been invalidated.  Subcontractor shall impose these calibration requirements on subtier suppliers.

5.20 RELEASE FOR SHIPMENT FORM

Subcontractor shall have a signed "Product Quality Certification and Shipping Release" Form to be provided by PPPL's Quality Assurance Representative prior to acceptance of procured items or services for full or partial shipment. PPPL reserves the right to refuse to accept shipments unless accompanied by a signed "Shipping Release" Form.

5.21 PROCESS HISTORY

Subcontractor shall provide, at delivery, PPPL with two (2) copies of the Process History, a compilation of documents, detailing the objective evidence of the acceptability of the work performed. The Process History shall include as a minimum, but not be limited to, the following:

5.21.1 CERTIFICATE of COMPLIANCE (CofC)

Subcontractor's CofC, stating that the work performed conforms in every respect to the physical configuration and functional inspection/test requirements. The CofC shall identify the codes, standards, specifications (including this one), and regulations complied with, and any exceptions taken, in the fabrication of deliverable items (see section 2.3). Subcontractor’s Quality Assurance (QA) Manager shall sign the CofC. Where the Subcontractor has used PPPL-furnished material, such certification shall also include the statement: "Material furnished by PPPL has been inspected by the Subcontractor and used by the Subcontractor as specified by PPPL with no unauthorized substitutions."  One copy shall be submitted with the Release for Shipment request.

5.21.2 AS-BUILT CONFIGURATION

The Subcontractor must submit drawings and a listing of the as-built configuration of each delivered item. The listing may be defined by drawing and revision numbers, unique parts lists or other means of positive identification. (See Section 3.2.8)

5.21.3 MATERIAL CERTIFICATIONS

For all pressure-retaining materials, including welding consumables, the Subcontractor shall submit Material Test Reports that represent the actual chemical and physical properties of the represented material lot/heat number and provide positive traceability to the material/fastener/part/item fabricated. One copy shall be provided to PPPL upon acceptance and prior to use of the material.

5.21.4 INSPECTION and TEST REPORTS

a. Subcontractor shall supply copies of the original reports of all required inspections, tests, and examinations, properly validated by authorized personnel. One copy shall be submitted with the Release for Shipment request. 

b. For radiography, the radiographic film shall be submitted with the Process History. The weld ID, applicable code, technique used, names & certification levels of inspectors & interpreter, date, and interpretation results shall be clearly indicated on radiographic inspection reports.

5.21.5 DISCREPANCY (NONCONFORMANCE) REPORTS

The Subcontractor must submit copies of discrepancy reports; those affecting form, fit or function.

5.21.6 PERSONNEL QUALIFICATION CERTIFICATION

Certification by Subcontractor's Quality Assurance/Control Manager stating that personnel performing or interpreting the results of special processes (i.e., welding, soldering, electronic assembly, brazing, nondestructive examination, etc.) were properly trained and qualified.

5.22 PPPL RECEIVING/ INSPECTION

PPPL will perform Receiving Inspection on items or services supplied by Subcontractor, using either a sampling plan or 100% inspection. Discrepant items or services will be rejected and returned to Subcontractor or reworked by PPPL. Costs caused by rejects will be charged to Subcontractor. 

5.23 GENERAL PURCHASE ORDER REQUIREMENTS

Material(s) and/or product(s), including those components, parts, and materials that are permanently installed into systems, sub-systems, and/or assemblies, etc. furnished under this purchase order/subcontract shall be new and unused. Parts and components that have been rebuilt, refurbished, or modified are specifically prohibited unless approved by PPPL in writing.

Subcontractors (Suppliers) found to be supplying any of the following will be reported to the Office of the Inspector General, U.S. Department of Energy.

•
Remanufactured, rebuilt, or used parts represented as new,

•
Counterfeit parts (fraudulently labeled or marked with another manufacturer’s name),

•
Misrepresented parts.

5.24 HIGH STRENGTH FASTENERS

High strength fasteners shall exhibit grade marks and the manufacturer’s identification symbol (headstamp) as specified in the referenced Material Specification. Fasteners having a headmark that is displayed on the attached suspect fastener list will not be accepted. No mixed manufacturer’s or manufacturing production lots within a single shipment will be accepted. PPPL's receipt inspection activities may include, but are not limited to: (1) dimensional inspection, (2) comparison of the chemical and physical properties limits reported on the manufacturer’s test reports to applicable specification requirements, and (3) verification of appropriate markings (headstamps), and chemical analysis and physical properties testing by PPPL.

6.0 DOCUMENTATION
Documentation shall be provided as delineated in the following table (one original and one duplicate copy of each document shall be provided unless otherwise specified herein). Sufficient time should be afforded for review and approval cycles.

	Ref. Section
	Item
	Due

	3.2.1
	Sequence of Assembly
	With bid

	3.2.3, 3.2.4, 3.2.5, & 3.2.6.2
	Magnetic Permeability Procedures
	Within 4 weeks after award and at least 5 working days prior to use.

	3.2.5
	Forming and Material controls procedures
	Within 4 weeks after award and at least 5 working days prior to use.

	3.2.6.3
	Welding Procedures and Procedure and Welder Qualifications
	Within 4 weeks after award and at least 5 working days prior to use.

	3.2.6.4
	Degreasing solvent
	If different than acetone, 5 days prior to use

	3.2.6.3, 3.2.6.10
	Welding Sequence and Distortion Control Procedure
	Within 4 weeks after award and at least 5 working days prior to use.

	3.2.8
	Cleaning Procedures
	Within 4 weeks after award and at least 5 working days prior to use.

	3.2.9 a
	Fabrication Drawings
	A least 5 working days prior to use

	3.2.9 b
	Marked record drawings
	At delivery

	4.1& 5.11
	Acceptance Test Procedures
	Within 4 weeks after award and at least 5 working days prior to use.

	4.2
	Radiography and Visual Examination Procedures
	Within 4 weeks after award and at least 5 working days prior to use.

	4.3
	Leak Repair Procedure
	5 working days prior to use

	4.3
	Leak Rate test results
	After each test and with Process History

	5.5
	Quality Assurance Manual
	With bid

	5.6
	Quality Assurance Plan
	Within 4 weeks after award

	5.7
	Manufacturing, Inspection & Test Plan
	Preliminary with bid and final within 4 weeks after award and at least 5 working days prior to fabrication

	5.14
	Special Process Procedures
	A least 5 working days prior to use

	5.16
	Evidence of Conformance
	If and when requested by PPPL

	5.20
	Shipping Release Form
	Prior to Shipments

	5.21
	Process History
	At delivery

	2.3 &

5.21.1
	CofC and Quality Conformance
	Prior to Shipments

	3.2.1, 3.2.3 & 5.21.3
	Material Certifications
	Upon acceptance by Subcontractor; prior to use

	5.21.4
	Inspection and Test Reports
	Prior to Shipments

	5.21.5
	Non-Conformance Reports
	Immediate

	7.0 
	Handling, Shipping & Storage Procedures
	5 working days prior to use


7.0 HANDLING, SHIPPING AND STORAGE 

a. Subcontractor shall control items during handling and shipping and while in storage, including PPPL furnished items, and shall assure that materials and items are adequately protected from contamination, damage, or deterioration, with special attention to packaging for shipment. Such protection shall include special environmental packaging requirements as specified. Packaging, shipping and storage procedures shall provide for adequate marking or labeling to clearly and readily identify the items. 

b. At final delivery, all test fixtures and related test items (sections 4.1 & 4.3) shall be packaged and labeled in one or more individual containers which are separate or separable from the packaging of the main vacuum vessel cylindrical section such that those containers may be used for long term storage of the test items.

c. Release from storage shall be controlled to prevent accidental or inadvertent use of incorrect or unacceptable items. 

d. Procedures shall be subject to PPPL review and approval.

8.0 DELIVERABLES 

Deliverable items to be shipped at the completion of the job shall include the following.

a. All items listed in section 3.1, Equipment Definition.

b. All test fixtures and test items related to the leak rate tests listed in sections 4.1.b. and 4.3.b. 

c. All documentation listed in Section 6.0.

d. Biweekly Status Report (Identify performance progress. Include QA activities, any schedule deviations and any significant problems not yet resolved.)
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	PRODUCT QUALITY CERTIFICATION AND SHIPPING RELEASE
	
	
	
	
	

	PROJECT
	ITEM DESCRIPTION


	
	
	SHIPMENT NUMBER
	

	PPPL SUBCONTRACT/

ORDER NO.


	REV.
	ITEM NO.
	SUPPLIER REFERENCE NO.
	REV.
	QUANTITY SHIPPED

	SUPPLIER'S CERTIFICATION

This is to certify that the products and services identified herein have been produced under a controlled quality assurance program and are in conformance with the procurement requirements including applicable codes, standards and specifications as identified in the above-referenced documents unless noted below. Any supporting documentation will be retained in accordance with the procurement requirements.

SIGNED: _________________________________________    DATE: __________________________

TITLE: _________________________________      COMPANY: _______________________________
	
	
	
	
	

	PPPL (AUTHORIZED REPRESENTATIVE) SHIPPING RELEASE

This is to certify that evidence supporting the above Supplier's Certification statement has been audited and no product/service nonconformances from procurement requirements have been found unless noted below. This product/service is hereby released for shipment.

This section serves as the Quality Assurance release for the above-described product for shipment. It does not constitute an acceptance thereof and does not relieve the Vendor, Manufacturer or Contractor of any and all responsibility or obligation imposed by the purchase contract. It does not waive any rights the Purchaser may have under the purchase contract, including the Purchaser's right to reject the above described material upon discovery of any deviations from requirements of the purchase contract, drawings and specifications.


	
	
	
	
	

	NONCONFORMANCES FROM PROCUREMENT QUALITY REQUIREMENTS:


	
	
	
	
	

	REMARKS/PRODUCT SERIAL NUMBERS:


	
	
	
	
	

	BY PPPL QA REPRESENTATIVE (OR DESIGNEE)


	
	
	
	DATE
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