Brookhaven National Laboratory SOW. No.:

CSN #350Brookhaven Science Associates Issue Date:

June 29, 1998STAR Collaboration Rev. No.:

A Rev. Date:

June 29, 1998Title:

Statement of Work for the Fabrication of STAR SVT Electronics CarriersQA Category:

A3Cognizant Engineer: _________________________________________________ W.J. LeonhardtApproved by: ________________________

____________________ W.J. Leonhardt R. BellwiedREVISION RECORDRev. No.DatePageSubjectECNA6/29/98AllInitial ReleaseN/A

CSN #350 rev. A2Brookhaven National LaboratoryBrookhaven Science AssociatesSTAR CollaborationSTATEMENT OF WORK FOR THE FABRICATION OF THESTAR SVT ELECTRONICS CARRIERS1.0 General 1.1

Summary

. This statement of work outlines the necessary steps for the fabrication anddelivery of the electronics carriers and used in the Silicon Vertex Tracker (SVT) which willbe mounted in a large solenoid detector magnet known as STAR (Solenoidal Tracker atRHIC). This magnet will be installed in the Relativistic Heavy Ion Collider (RHIC), a particleaccelerator currently under construction at Brookhaven National Laboratory. These parts will be used to mount and water cool hybrid electronics packagesthat will be wire bonded to a precision array of silicon wafers. This assembly will then beincorporated within the STAR detector and used in high energy and nuclear physicsexperiments. The SVT portion of the detector system is a one-of-a-kind which will beassembled to a high degree of positional accuracy and must operate for long periodsreliably, therefore, all drawing dimensional tolerances must be strictly met. This documentincludes requirements for fabrication, testing and quality assurance which are in addition tothose indicated on the appropriate drawings. 1.2

Scope

. This statement of work outlines the minimum requirements governing thematerial procurement, fabrication, testing and shipping of the electronic carriers for theSTAR SVT detector.

CSN #350 rev. A3 The Seller shall: 1. Procure all materials necessary to fabricate, handle, and safely transport theelectronics carriers. It is the Seller’s responsibility to assure that all materials used in themanufacture of these parts conform to the appropriate material specification. 2. Design, procure and/or fabricate any necessary fixtures. 3. Fabricate the parts in strict accordance with the appropriate drawing and thisstatement of work. 4. Provide and operate all measurement and testing equipment to fully inspectand test each part. 5. Deliver all parts to Brookhaven National Laboratory. 1.3

Access

. Designated representatives of the Buyer shall be allowed access to theproduction and test areas of the Seller’s facilities, and, if applicable, the Seller’ssubcontractor facilities during the progress of work called for by this statement of work.The Seller shall assist and facilitate inspection visits of the Buyer.2.0 Documents and Standards 2.1

The following documents are an integral part of this statement of work

:1. Drawings numbered SVT312-E-1 and SVT313-E-1. 2. Form QA-101, which list the quality assurance requirements of this order, asfound in Appendix I. 3. Brush Wellman material specification SR-200 2.2

Conflicts

. In the event of a conflict between the Drawings and this Statement of Work theSeller shall immediately notify the Buyer. The Buyer in each instance shall determinewhich document takes precedence and advise the Seller accordingly. Failure of the Sellerto so notify the Buyer in any given instance shall not relieve the Seller of the obligation tocomply with the Buyers determination of precedence at no additional cost to the Buyer.

CSN #350 rev. A4 2.3

Dimensional Units

. All dimensions provided in the drawings are in "U.S. Customary" (English) units.All dimensions and tolerances shall be interpreted in accordance with ANSI Y14.5M-1982.Should the Seller wish to work in S.I. or metric units, he shall submit to the Buyer forapproval duplicate drawings containing the units of choice. 2.4

Revisions

. Any and all specification and/or drawing revisions shall be documented andnegotiated by both parties. Any cost differential shall be recorded and approved in writingby both parties.3.0 Submissions and Approvals 3.1

In response to the Request for Quotation (RFQ), the Seller shall submit to the

Buyer

: 3.1.1 A Technical Proposal containing the following:3.1.1.1 A Production Schedule showing the following: a. Completion of all tooling fabrication.b. Receipt of material.c. Completion of the �first article� as described inSection 11.d. Completion of the interim shipment as describedin Section 11.e. Completion of the entire order.3.1.1.2 An Electronics Carrier Fabrication/Process Traveler - The traveler isa document or package of documents indicating critical manufacturing operations orprocesses and proposed inspection witness points with areas for dates andsignatures. The name of each individual performing a manufacturing step shall berecorded. Where parts are grouped and fabricated in batches, the batch numbershall also be recorded.3.1.1.3 A Packaging and Shipping Plan to accomplish the requirements ofSection 12.0.3.1.1.4 Quality Assurance Plan - The Seller must have an existing in-process quality assurance plan which meets the requirements of this Statement ofWork.

CSN #350 rev. A54.0 Tooling and Fixture Design It is the responsibility of the Seller to design all tooling and fixtures for the fabricationand handling of the parts. Following the fabrication of all parts, the Seller shall store thetooling for reuse for a period of not less than five years. As an alternative to storing thetooling, the Seller may ship the tooling to Brookhaven National Laboratory for storage.5.0 Material ProcurementThe procurement of all materials used for the fabrication and packaging of the parts isthe responsibility of the Seller. The timely acquisition and use of materials with a finite"shelf life" is mandatory.The procurement of the beryllium material is of special concern. Material certificationis required for all beryllium used and must include:Æ Chemical composition. The material must contain a minimum of 98.5%beryllium.Æ Mechanical properties including tensile and yield strength values.Æ Conformation that the material shall have no radioactive components.Radioactive material is material which has become activated beyond ambientlevels.The flatness of the finished parts is also of special concern. The Seller shall, by theprocurement of suitable material and/or the use of appropriate fabrication processes,assure that all flatness tolerances are met. The design of the base, cover and core aresymmetrical end to end, therefore it is expected that the Seller shall orient the stackup ofthese parts so that any bowing will tend to be cancelled out.6.0 CoatingPrior to epoxy bonding, all parts shall be coated with BR 127 Corrosion InhibitingPrimer from American Cyanamid (Cytec). The coating thickness shall be not less than0.0004 inches and not greater than 0.0006 inches. Beryllium surface preparation andapplication method shall be per the coating manufacturer�s recommendations. The Sellermay hold the base, cover and core on the outside edges during the application of thecoating, therefore uncoated areas on these edges are allowed. There shall be no coatingon the surface of screw threads.

CSN #350 rev. A67.0 Epoxy BondingAll parts shown on the appropriate drawings are to be bonded together using HysolBrand EA9309.3 epoxy with 0.005-inch diameter glass beads. The bonding shall takeplace after application of the BR-127 coating described in Section 6. It is the Seller�sresponsibility to determine the appropriate surface preparation, cure time and temperaturerequired to successfully bond the BR-127 coated beryllium pieces. Bonding success will bedetermined by both visual inspection and by passing the vacuum, pressure and flow testsdescribed in Section 9.When assembled and bonded with epoxy, the electronics carriers will have an internalchannel used to contain flowing water, which will cool sensitive electronic devices. Theintegrity of the cooling channel is of great concern, therefore, when epoxy bonding thepieces of the electronics carrier, extreme care must be exercised to minimize thespread of epoxy beyond the bond areas. Excess epoxy can reduce the water flow,which will tend to severely reduce the effectiveness of the water cooling process.8.0 Tapped HolesAll tapped holes shall be clear of any chips, lubricants or applied coating. Buyersupplied mating screws shall engage all internally threaded holes with appropriate ease.9.0 Tests and Inspections9.1

Inspections and tests.The following inspections and tests are required for all parts. The Buyer reservesthe right to observe, and/or independently perform, any and all tests and inspections priorto shipping and/or acceptance.9.1.1Dimensional Inspection:The Seller shall perform a dimensional inspection on all parts to assure they arewithin the tolerance limits as specified on the appropriate drawings. A writteninspection report recording actual dimensions shall be submitted to the Buyer priorto shipping and/or acceptance of any parts.9.1.2Dye Penetrant Test:In addition to the dimensional inspection, the Buyer shall further inspect the parts byperforming a dye penetrant test. This test will be performed following all machiningoperations that are completed prior to application of the BR-127 coating. Results ofthis test shall be included in the inspection report.

CSN #350 rev. A79.1.3Fluid Tests:Following the assembly of all parts and the drilling and tapping of the #0-80 tappedholes, the following fluid tests will be performed:9.1.3.1Vacuum test:A vacuum test shall be performed by evacuating the internal channel of theelectronics carriers and testing with a helium sensitive, mass spectrometerleak detector. A test failure is a leak that exceeds 1x10-9 std. cc/sec. Resultsof this test shall be included in the inspection report.9.1.3.2Pressure Test:The pressure test shall be performed by pressurizing the internal channel ofthe electronics carriers with an approved fluid to a gage pressure of 2atmospheres (30 psig). Approved fluids are helium, dry nitrogen and cleanwater. The channel shall be pressurized two times and the pressurereleased. The channel shall be pressurized a third time and the pressuremaintained for a period of one hour minimum. A test failure is the externalpresence of water (water test) or the presence of bubbles when checked witha soap solution (helium or nitrogen test) after the one hour pressurization.Results of this test shall be included in the inspection report.9.1.3.3Flow Test:The flow test shall be performed by flowing clean water through an electronicscarrier from a reservoir with a fixed hydraulic head of 48 inches. Thedischarge from the electronics carrier shall be to atmosphere. The flow ratewill be determined by collecting the flow for a period of not less than twominutes. The flow rates for the first five pieces of each electronics carrier sizewill be averaged to determine a baseline flow rate for each size. A test failurewill be flow rates that deviate from the average by more than 5%. Results ofthis test shall be included in the inspection report. 10.0 Repairs Should repairs to the parts be required due to test failure or any other reason, thefabrication shall stop and the Buyer shall be immediately notified. The Buyer at hisdiscretion shall ask for retesting, additional study, or entertain proposals for repair ifpossible. Proposals for repair shall include adequate means for testing both for the success ofthe repair and for the absence of damage to the existing work. No proposed repair shall beinitiated without the approval of the Buyer. No repair shall be considered successfullyaccomplished without inspection and approval by the Buyer. All repairs shall be at the expense of the Seller.

CSN #350 rev. A811.0 Order of Production and ShippingThe Buyer desires to receive all parts in as short a time as possible. In addition, thereceipt of parts in a certain order provides the best opportunity for the timely installation ofthe parts into the SVT assembly. The following shows the desired order of production:11.1�First Article� Acceptance — One each of each part number shall be producedusing the production tooling. Further fabrication of the remaining pieces ofthe order shall not proceed until these pieces are accepted.11.2Interim Shipment — A quantity of four each of the two part numbers shall beproduced and shipped next.11.3Balance of Order — The remaining parts to complete the order shall then beproduced and shipped.12.0 Shipping The Seller is responsible for the proper packing or crating to ensure that damage isnot incurred during shipment and shall be in accordance with transportation industrystandards. The packaging design shall be approved by the Buyer. All packaging materialsmust be suitable for use with beryllium (i.e. no chlorides). Containers shall be markedexternally so that the particular parts inside any container are easily identified withoutopening the container. Finished parts shall be shipped to:Attention Robert SojaBrookhaven National LaboratoryBldg. 510-A, Room 2-198Upton, NY 1197313.0 Quality Assurance The Quality Assurance requirements of this Statement of Work are shown on FormBNL-QA-101 (see Appendix I).

CSN #350 rev. A9 APPENDIX IQA-101

CSN #350 rev. A10BNL-QA-101September, 1993BROOKHAVEN NATIONAL LABORATORYSELLER QUALITY ASSURANCE REQUIREMENTS1.0

SCOPE1.1This document, when invoked by purchase order orcontract, establishes quality assurance requirements towhich sellers to Brookhaven National Laboratory(BNL) shall conform during the performance of workrequired by the purchase order, or contract.1.2This document contains two main sections. Section 3.0covers the general requirements that are applicable toall sellers. Section 4.0 contains special qualityassurance requirements that are applicable only whenspecifically invoked by the purchase order.2.0

DEFINITIONS2.1The term Purchase Order means the purchase order,contract, subcontract or other written agreement withthe Seller (supplier) in which the requirements of thisdocument are incorporated by reference.2.2The term Buyer means Associated Universities, Inc.operating Brookhaven National Laboratory, acting byand through its Division of Contracts & Procurementissuing the purchase order.2.3The term Seller means the legal entity which is thecontracting party with the Buyer with respect to thepurchase order.2.4The term article or item means a product and/or aservice.3.0

GENERAL REQUIREMENTS

Unless otherwise specified in the purchase order, thefollowing General Requirements apply:3.1

Seller Quality Assurance

Program/Inspection System

The Seller shall have and maintain an effective qualityassurance program or inspection system that will, as aminimum, comply with all of the requirements of thespecification designated below:

3.1.1 MIL-Q-9858 �Quality Program Requirements� orISO 9001 �Quality Systems- Model for QualityAssurance in Design/Development, Production,Installation, and Servicing� (Latest revision as of thedate of purchase order issuance).

3.1.2 MIL-I-45208 �Inspection System Requirements�or ISO 9002˚ �Quality Systems- Model for QualityAssurance in Production and Installation� (Latestrevision as of the date of purchase order issuance).In the˚ �MIL� specifications designated above add�Brookhaven National Laboratory� wherever the word�Government� appears.

3.1.3 Conformance to Manufacturer�s Specifications.

3.1.4 Other: Refer to requirements stated on P.R./P.O.documentation.Note:In the event that Requirement 3.1.1 or 3.1.2 isspecified, and the Seller�s quality assurance programor inspection system does not comply with thespecified requirement, the Seller shall submit with hisquotation a description of his existing qualityassurance program or inspection system that willapply to this order. The description will be evaluatedby the Buyer prior to award. 3.2

Audit by Buyer

The Seller�s Quality Assurance Program or InspectionSystem shall be subject to audits by the Buyer�sRepresentative(s) for conformance with therequirements of the purchase order.3.3

Conformance to Requirements

All items furnished to the Buyer shall conform with allrequirements of the purchase order. No change(s) shallbe made to any Buyer requirements without the priorwritten approval of the Buyer.3.4

Responsibility for Subcontractors

It is the responsibility of the Seller to impose applicablequality assurance requirements upon theirsubcontractors. Additionally, the Buyer reserves theright to approve, in writing, any subcontractor.3.5

Responsibility for Conformance

Neither audits, surveillance, inspection and/or testsmade by the Buyer or its representatives at either theSeller�s or Buyer�s facility, nor the Seller�s compliancewith all applicable Quality Assurance Requirementsshall relieve the Seller of the responsibility to furnishitems which conform to the requirements of thepurchase order.3.6

Protection of Material and Equipment

The Seller shall employ procedures which assureadequate protection of material and equipment duringshipment and while in storage. Such protection shallinclude special environmental packaging, as necessary.3.7

Certification of Conformance

By making shipment under this purchase order, theSeller automatically certifies that the articles shipped,the materials (except when the materials are furnishedby the Buyer) used in the articles shipped, and theprocesses applied to such articles comply with theapplicable drawings, specifications and requirements ofthe purchase order. The Seller agrees to retain objectiveevidence, including records, of the inspections and testsperformed in the course of manufacturing, testing,inspecting, preserving, packaging, and preparation forshipment of said articles. These records shall be madeavailable to the Buyer’s representative for review uponrequest.3.8

Measuring and Test Equipment Calibration

The Seller shall establish and maintain a documentedsystem for the calibration of measuring and testequipment used in the fulfillment of the purchase orderrequirements. As a minimum, the Seller shall calibratemeasuring and test equipment against certifiedstandards which have known valid relationships tonational standards. The calibrations shall be performedat established periods to assure measuring and testequipment accuracy at the time of use.4.0

SPECIAL REQUIREMENTS

The following Special Requirements are applicableonly when specifically invoked by purchase order, or asindicated by check mark hereon.

CSN #350 rev. A11

4.1Q.A. Program or Manual:

The Seller shall submit acopy of his Quality Assurance Program or Manual withhis proposal for review and evaluation.

4.2Configuration Control System:

The Seller shallestablish and maintain a system to assure that all enditems (including spares) are of the proper configuration,and that all approved configuration changes areincorporated at the specified effectivity points. Recordsshall be maintained verifying the configuration of eachitem.

4.3Process Sheets, Travelers, etc.:

The Seller shallmaintain a system of process sheets, shop travelers, orequivalent means to define the sequence ofmanufacturing, inspection, installation and testactivities to be performed. Flow sheets, or equivalent,shall provide for sign-off by designated inspectionpersonnel at specified inspection and test points, toassure completion as well as proper sequencing ofrequired operations.

4.4Manufacturing/Inspection/Test Plan:

Sixty (60) daysprior to fabrication the Seller shall prepare and submitfor the Buyer’s review and approval amanufacturing/inspection/test plan for the item(s) to beproduced, which satisfies the following:

4.4.1 Identification of parts and subassemblies showingintegrated flow into end item(s).

4.4.2 Identification of critical manufacturing operationsas well as inspection and test checkpoints.

4.4.3 The Plan may be a single document, or may makeuse of existing �travelers�, or other suitable planningand control documents.

4.4.4 Revisions or changes to the Buyer approved Planmust be submitted for the Buyer’s review and approvalprior to implementation.

4.5 �

Witness� Points:

The Buyer reserves the right todesignate selected manufacturing, inspection, and/ortest operations as �witness� points. The Seller shallprovide the Buyer with five (5) working days notice inadvance of reaching such witness points during themanufacturing and test cycle of each item.

4.6Test and Inspection Procedures:

Test and inspectionprocedures required to demonstrate satisfactorycompletion of purchase order requirements shall beprepared by the Seller and submitted to the Buyer forreview and approval sixty (60) days prior to use of suchprocedures.

4.7Special Process Procedures:

Special processes (e.g.welding, brazing, bonding, plating, chemicalmachining, chemical coating, chemical cleaning,precision cleaning, heat treating, radiographicinspection, ultrasonic testing, pressure or leak testing)shall be performed in accordance with detailed writtenprocedures. These procedures shall specificallydescribe the exact manner in which the processes are tobe performed.

4.7.1 Copies of special process procedures shall beavailable for review by the Buyer’s representative uponrequest.

4.7.2 At least sixty (60) days prior to use on itemsdeliverable to the Buyer, the Seller shall submit to theBuyer copies of all applicable process procedures forreview and approval. Revisions or changes to Buyerapproved special process procedures must be submittedto the Buyer for review and approval prior toimplementation.

4.8

Qualification of Special Process Procedures,

Facilities and Equipment:

The Seller shall, prior touse, qualify the procedures/specifications, facilities andequipment that will be used for the performance ofspecial processes. Records of such qualification shall beavailable to the Buyer’s representative upon request.

4.9

Qualification of Special Process Personnel:

TheSeller shall provide for the qualification of personnel,prior to their use, to ensure competence in the use of thespecial process procedures or specifications. Records ofsuch qualification shall be available to the Buyer’srepresentative upon request. Only those personnel whohave been qualified to perform a specific specialprocess shall be used to perform that process.

4.10End Item Documentation Package:

The Seller shallprovide a documentation package for each shipment ofthe item(s) supplied, which consists of objectiveevidence of compliance with purchase orderrequirements. This documentation package shall becomplete, legible, indexed, and traceable to the itemsupplied, and shall contain the following, as applicable:

4.10.1 Copies of reports of all required or necessaryinspections, examinations and tests, properly validatedby the Seller’s authorized personnel.

4.10.2 A listing of the as-built configuration of eachdelivered item; this may be defined by the use ofdrawing numbers and revisions, unique parts lists orother such means of positive identification.

4.10.3 Copies of nonconformance reports dispositionedas˚ �repair� or˚ �use-as-is�.

4.10.4 Copies of material test reports for specifiedmaterials, showing physical and chemical properties.

4.10.5A Certification of Conformance (See 4.16).

4.11

Release for Shipment:

The Seller shall provide thedocumentation package required in 4.10, for review bythe Buyer’s representative prior to release of the itemfor shipment.

4.12

Shipment of Documentation Package to Buyer:

Three (3) copies of the documentation package shall beshipped to the Buyer with or prior to each shipment ofthe purchased items.

4.13

Failure Reporting, Analysis and Corrective Action:

The Seller shall maintain a failure reporting, analysisand corrective action program to determine and reportwhat reliability or safety problems may exist in theequipment, define their nature and cause, andrecommend and implement the necessary correctiveactions.The Seller’s failure reporting, analysis, and correctiveaction program shall, as a minimum, evaluate andanalyze failures occurring during qualification, firstarticle and end-item acceptance testing and inspection.To determine the true cause of failure, the analysisshould include, as appropriate, the disassembly ordissection of the failed item(s). The results of all failureevaluations and analyses shall be documented andavailable for review by the Buyer.

4.14

Source Inspection/Surveillance:

Items to be deliveredunder this purchase order require inspection, tests orsurveillance by the Buyer’s representative at the Seller’sfacility. Five (5) work days notice of acceptanceinspections and tests shall be given by the Seller to theBuyer to permit scheduling of source inspection.

CSN #350 rev. A12

4.15

Chemical and Physical Test Report:

One copy ofactual chemical and physical test report(s) for eachheat, batch or lot shall accompany each shipment. Testreports shall list the actual parameters tested, and shallcontain the actual readings taken during test.

4.16

Certificate of Conformance:

With each shipment ofitems covered by this purchase order, the Seller shallsubmit a certificate of conformance. In case of dropshipment, a copy of the certificate shall be submitted tothe Buyer at the time of shipment. The certificate shallbe signed by an authorized representative of thecompany, and shall constitute a representation by theSeller that:A. Materials used are those which have been specifiedby the Buyer, and that the items delivered wereproduced from materials for which the Seller has on filereports of chemical or physical analysis, or any otherequivalent evidence of conformance of such items toapplicable specifications;B. Processes used in the fabrication of items deliveredwere in compliance with applicable specificationsforming a part of the purchase order, or Buyer approvedprocedures or specifications;C.The items as delivered comply with all specificationsand other requirements of the purchase order.

4.17

Report with Each Shipment:

Superseded byparagraph 4.10.

4.18

First Article Acceptance:

Buyer acceptance of firstarticle(s) is required prior to the production run. Thefirst article(s) shall be identified as such, including thepurchase order number, part number and part name.The Seller is required to:

4.18.1 Submit the first article(s) to the Buyer�srepresentative for test/inspection to be conducted at theSeller�s facility by the Buyer�s representative;

4.18.2 Submit the first article(s) to the Buyer fortest/inspection by the Buyer at the Buyer�s facility;

4.18.3 Submit the first article(s) to the Buyer togetherwith documents showing data representing results ofthe Seller�s first article(s) test/inspection, including theactual dimension or value for each specifiedcharacteristic;

4.18.4 After Buyer acceptance of first article(s), all ofthe remaining units required by the purchase order shallbe produced by the Seller and the Seller�s suppliersusing the same design, materials, processes, methodsand tooling that were used to manufacture the approvedfirst article(s). Any changes must have prior approvalfrom the Buyer.

4.19

Notification of Change to Design, Methods, or

Processes:

The Seller shall immediately notify theBuyer of any significant changes (those that may effectform, fit, function, reliability, safety orinterchangeability) in product design, fabricationmethods, material or processing from those used by theSeller at time of Seller�s quotation or offer to theBuyer, which resulted in the purchase order.

4.20

Age/Shelf Life and Storage Control:

The Seller shallhave an effective storage and age control system foritems whose acceptability is limited by the age ormanner of storage of the item. The system must includea method of identifying the age of such items, andprovisions for the rotation and purging of stock.The Seller shall show on each container of materialshaving a limited or specified shelf life (both Seller�s in-plant containers and containers in which material isdelivered to the Buyer) the cure or manufacture date,expiration date, lot or batch number, and special storageand handling conditions applicable to the contents. Thisinformation shall be in addition to the normalidentification requirements of name, part or codenumber, specification number, type, size, quantity, etc.If cure or manufacture date is coded, Seller shallprovide decoding information. Special handlingconditions shall be recorded on certifications andshipping documents covering the material delivered tothe Buyer.At the time of receipt, the material shall not have lessthan three-quarters of its shelf life remaining, withoutprior written approval from the Buyer for eachshipment.

4.21

Serial Numbers:

The Seller shall assign a separate anddistinct serial number to each end item furnished underthis purchase order. Where impractical to stampindividual items due to size or shape, the serial numbershall be stamped on identifying tags or the smallest unitpackage. No two items having the same part numberare to be identified with the same serial number.Records of serial numbers for each part number mustbe maintained by the Seller.

4.22

Lot or Batch Numbers:

For items furnished under thispurchase order, the packing list, certifications and otherapplicable documents must be identified bymanufacturing lot or batch number. Where impracticalto stamp individual parts due to size or shape, the lot orbatch number shall be stamped on identifying tags orthe smallest unit package.

4.23

Material Traceability:

Materials used must beidentified by material type, applicable specification andrevision number, and be traceable to their lot number(s)and heat number(s). Traceability records shall beavailable for review by the Buyer�s representative.

4.24

Shipment Destination Other than BNL:

The materialordered against this purchase order is to be shipped toother than the Buyer�s facilities. Copies ofthe QualityAssurance data required by this order shall accompanythe shipment; in addition, one copy of such data shallbe mailed to the Buyer on the same day that shipment ismade.

4.25

Heat Treat Bars:

Superseded by paragraph 4.7.

4.26

Burn-in:

Burn-in shall be performed on eachcompleted item per the procurement specification.Records of the burn-in testing, repairs and test resultsshall be maintained, and shall be available to theBuyer’s representative upon request.

CSN #350 rev. A13

4.27

Welding Procedures:

Superseded by paragraph 4.7.

4.28

Weld/Braze Inspection Report:

A report(s) shall besubmitted that indicates the complete inspection ofwelds or brazes from the initial fitup stage through thefinal inspection. Inspection reports shall beaccompanied by all radiographic films, filler metalreports, etc. The reports shall contain the signature orstamp, and title of an authorized Seller representative.

4.29

Radiographic Quality Requirements:

Items requiringradiographic inspection shall be radiographed andprocessed in accordance with Seller special processprocedures that satisfy design specifications, standardsor other purchase order requirements. Personnel readingand interpreting film shall have been subjected toexamination and certification. Responsibility for thiscertification shall rest with the Seller, whether the Sellerdoes the work or subcontracts to a specializedlaboratory. Findings shall be reported on an appropriateform, including the name of the reader and the signatureof a responsible representative. The radiographic filmand a reproducible copy of the report shall accompanyeach shipment. An adequate method of identifying andcross referencing each film exposure, report, and itemshall be provided. When parts are serialized, serialnumbers shall appear o n the report and the film.

4.30

Nondestructive Test Reports:

All nondestructivetesting shall be conducted in compliance with Sellerspecial process procedures that satisfy the applicableprovisions of the design specifications, or otherpurchase order requirements. Personnel and equipmentutilized in performance of such tests shall have beenevaluated and certified for the type of test performed.Seller shall furnish with, or prior to, each shipmentreports of such nondestructive examination of materialor items furnished. These reports shall be identifiable tothe respective item or material including the specificsection, joints or views of the item furnished. Thesereports shall contain the signature and title of anauthorized Seller representative. When items areserialized, the serial numbers shall appear on thereports.

4.31

Pressure or Leak Test Reports:

Test reports shall beprepared for all pressure and leak tests. Such reportsshall state the requirement, the Seller�s test procedurenumber, and the observed result for each item, joint orconnection tested. When items are serialized, the serialnumbers shall appear on the report. The reports shallcontain the signature and title of an authorized Sellerrepresentative, and shall accompany each shipment.

4.32

Cleaning Certification:

Each shipment shall beaccompanied by a certification which states that allBuyer requirements relative to cleaning and cleanlinesshave been completely satisfied. The certification shallreference the Seller�s applicable cleaning procedure(s)identification number(s), and shall also contain thesignature and title of an authorized Sellerrepresentative.

4.33

Calibration Certification:

The Seller shall submit witheach instrument/system a certification that theinstrument/system has been calibrated and is ready foruse. The certification shall contain, as a minimum, theidentity of the instrument/system, the identification ofthe calibration procedure used, identification of thestandards and/or equipment utilized for the calibration,and a statement that the calibration of the standardsand/or equipment used is traceable to the NationalInstitute of Standards and Technology (NIST) or someother recognized national standard. Detailed supportdata shall remain on file with the Seller and shall beavailable for review by the Buyer. The certificationshall also contain the signature and title of anauthorized Seller representative.

4.34

Operating-Maintenance Manual:

Documentation containing operating procedures,maintenance instructions, spare parts lists, and handlingprocedures shall be submitted with the shipment of thefirst item.

4.35

Computer Software Configuration Management:

The Seller shall develop and implement a softwareconfiguration management system that ensures anorderly development of software. The system shallestablish requirements for placing software underconfiguration control, provide for the positiveidentification of software, and the control of allsoftware baseline changes. The Seller shall submit acopy of his software configuration managementprocedure(s) with his proposal for review andevaluation.

4.36

Computer Software Design Control:

The Seller shalldevelop written procedures describing the controlsapplied to the design of software, and the verification ofthe design through independent technical review. Theprocedures shall provide for documentation of reviewactivities, including requirements for documentingcomments and resolutions of comments. Seller softwaredesigns and review documentation shall be subject toreview and approval by the Buyer.

4.37

Computer Software Verification Testing:

The Sellershall test and verify computer software developed ormodified to fulfill the requirements of the purchaseorder. The verification testing shall be accomplished bya comparison of test results with those from otherverified software, or by a comparison with results fromanalytical solutions or Buyer approved alternatives.

4.38

Electrostatic Discharge Control:

Items that aresusceptible to electrostatic discharge shall be handledand packaged to protect them from damage. Itemsand/or packages shall be labeled to indicate thesusceptibility to electrostatic discharge.