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ATTACHMENTS

I – Skid Footprint

II- DOE Headmark List (Suspect Fastener List)

II - Blank Certificate of Compliance Form

1.0 SCOPE

Subcontractor shall supply the Helium Heating and Cooling Skid (HHCS) for the National Spherical Torus Experiment (NSTX), including all required labor, materials, fabrication, assembly and factory acceptance inspections and tests, except where specifically noted otherwise.

The HHCS serves to heat and maintain the NSTX internal plasma facing components (PFCs) at an operator adjustable temperature during bakeout operations as well as cool the PFCs during plasma operations. For “Baking Out” the vessel the HHCS acts as a heat source, circulating hot helium through tubing mounted to the PFCs inside the vacuum vessel and maintaining a temperature of up to 350oC. When used for cooling, 22oC Helium is circulated through the PFCs to remove heat and maintain their temperature below 100oC.

2.0 APPLICABLE DOCUMENTS

2.1 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 I



Section IX

Welding and Brazing Qualifications


• B31.1  Power Piping


• Other ASME standards as referenced in this specification and applicable codes and standards.

ASTM (American Society for Testing & Materials)


• Applicable ASTM standards as referenced in this specification

NFPA (National Fire Protection Association)


• National Electric Code (NEC) 

NFPA No. 70

ANSI (American National Standards Institute)


• National Electrical Safety Code (NESC)
ANSI C2

Occupational Safety and Health Act (OSHA)


• Title 29 CFR 1910 Subpart S - Electrical


• Title 29 CFR 1926 Subpart K, Subpart V - Electrical

b. 
The above Standards and Codes set forth the minimum requirements.  They may be exceeded by Subcontractor if in Subcontractor’s judgment, superior or more economical designs or materials are available.

2.2 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:

1) Federal, State and Local laws, regulations and codes, and 

2) All applicable specifications and standards including those specified above in effect at the date of order placement. 

3.0 REQUIREMENTS


3.1 PERFORMANCE REQUIREMENTS

3.1.1 High Temperature Bakeout Skid (HHCS)

a. The HHCS will circulate Helium through the PFC system in accordance with the performance requirements given in Table 3.1.1-1 and Table 3.1.1-2.  These are requirements at the inlet and outlet of the skid and must be met after all internal HHCS pressure and temperature losses are accounted for.

      Table 3.1.1-1: System Performance Requirements, HEATING

Requirement
Value
Units

Mass Flow (range*)
1500-2300
lbs/hr

Inlet Temperature
350
oC

Outlet Temperature
435
oC

Inlet Pressure
280
psig

Outlet Pressure
300
psig

Table 3.1.1-2 System Performance Requirements, COOLING

Requirement
Value
Units

Mass Flow (range*)
2300-3500
lbs/hr

Inlet Temperature
85
oC

Outlet Temperature
22
oC

Inlet Pressure
280
psig

Outlet Pressure
300
psig

* Flow control is not required.  A range is specified due to the uncertainty in the resulting flow at the specified pressure differential and the possibility of increased flow requirements in the future.

b.  A source of 10 oC  Chilled water shall be provided by PPPL for heat removal.

c. Subcontractor shall provide an analysis of the process parameters anticipated for the HHCS for PPPL review and approval.  These shall include calculations for flow, pressure drop, and temperature between all major components.

3.1.2 General

a. Equipment shall be designed for a 10 year life.

b. Equipment shall be designed to operate in the bakeout mode 10 times per year for 96 hours continuous hours each time (total of 960 hours per year).   Equipment shall be designed to operate in the cooling mode for 100 days per year, 8 hrs per day. (total of 800 hrs per year).

c. Material for helium containing components is to be Grade 304 Stainless Steel.  Use of carbon steel components may be acceptable under some circumstances where a large cost saving is actualized but must be reviewed and approved by PPPL.

d. Fabrication and welding of skid components shall be performed in accordance with the requirements of ASME Section VIII and B31.1 Codes as applicable.  All welds shall be visually examined, and subject to nondestructive examination in accordance with the applicable code requirements.

3.2 EQUIPMENT CHARACTERISTICS & FEATURES

3.2.1 GENERAL

a. Subcontractor shall develop detailed designs for the skid based on the requirements given in this specification. Conceptual drawings and Bills of Material for major components shall be submitted by Subcontractor as part of the Technical Proposal package. Detailed fabrication drawings, including assembly drawings, piping and electrical schematics, etc., as well as Bills of Materials, shall be prepared and submitted to PPPL for review and approval after award of contract but prior to Subcontractor procurement and fabrication of items deliverable under this specification.

3.2.2 GENERAL CONSTRUCTION FEATURES 

3.2.2.1 Overall Dimensions

The system shall consist of one skid with maximum dimensions of:

7 ft. width x 9 ft. length x 10 ft. height. ( See Attachment I )

Clearances required for maintenance of the skid and/or replacement of parts are to be presented early in the design process and subject to PPPL approval.

3.2.2.2 Handling Provisions

a. Lifting hooks shall be provided such that skid can be handled via overhead crane. 

b. Skid shall include provision for handling via fork lift.

3.2.2.3 Thermal Insulation 

All hot surfaces shall be thermally insulated sufficiently to prevent personnel injury.

3.2.2.4 Identification and Marking

All components, including pumps, motors, valves, pipes, switches, breakers, terminals, and wires shall be labeled in accordance with Subcontractor’s wiring and piping diagrams.

3.2.3 ELECTRICAL EQUIPMENT FEATURES

a. Skid shall be equipped to receive 480V, 3 phase AC power via a Non-fusible Square D HD 600V, 3 Pole NEMA disconnect switch (or approved equivalent) with suitable capacity.

b. An incoming circuit breaker shall be provided, with provision for remote trip.

c. The skid shall include a Power and Control Panel with branch circuit distribution to equipment and other required relays, controls, starters, interface terminal blocks, etc. Enclosure shall be NEMA 12.

d. All wiring on skid shall be routed in rigid or flexible aluminum conduit as required.

e. Motor starters shall be Square D, Class 8539, NEMA Size 1, with NEMA Type

12 Enclosure, SDA 51 V06; V02 Coil Code, Illuminated Start/Stop Pushbutton with lockout on Stop, 2DPDT additional auxiliary contacts, 3 element factory installed overload, with option for remote control.

f. Skid shall include provision for connection of 4/0 ground cable to PPPL ground bus. 

3.2.4 INSTRUMENTATION

a. The following measurements shall be available locally on the HHCS skid:

· Flow, (with temperature and pressure measurement)

· Temperature, supply to NSTX

· Temperature, return from NSTX 

· Pressure, supply to NSTX

· Pressure, return from NSTX

· Temperature and Pressure in-between intermediate process points where heat is added or removed as well as before and after the inlet and outlet to the blower/compressor.

b. In addition, a 4-20mA output shall be provided for interface with the PPPL control system for the process outlet temperature.

c. All displays and indicators on the panels shall be clearly and permanently identified and any numeric output shall clearly indicate the units of measurement.

3.2.5 CONTROL

a. Temperature Control

The temperature set point of the HHCS process outlet shall be adjustable via a local control panel. The outlet temperature shall be controlled within a tolerance of  +/- 2 oC.  Temperature control should be provided across the entire range of cooling and heating from 22 oC to 435 oC.

b. Pressure Control

Over-pressure control (necessary as the system heats up) may be accomplished using a manual pressure regulator.  A pressure relief valve shall be provided to protect against system overpressure.

c. Interlocks

Suitable interlocks shall be provided to prevent abnormal operations and unsafe conditions. These shall include:

Shut down of heaters due to:

high heater discharge temperature

high blower/compressor inlet temperature

high element temperature

low system pressure

high system pressure.

loss of flow

blower/compressor off

Shut down of blower/compressor due to:


low system pressure

high blower/compressor inlet temperature


motor over temperature trip

Additional interlocks may be recommended by Subcontractor and approved by PPPL

d. Emergency Stop

Each skid shall be equipped with an Emergency Stop push-button, which shall trip the incoming 480V power, thus shutting down all equipment. In addition, loss of a PPPL provided 120V AC signal shall provide a remote means for initiating an Emergency Stop. The Emergency Stop input to the skid shall be fused at no more than 1 amp, slow blow.

e. Permissive

Each skid shall accept a PPPL provided contact closure as a permissive signal. The contact closure shall be required to operate the blower/compressor and heaters. 

f. Status

Each skid shall provide one normally open (NO) and one normally closed (NC) contact to PPPL as a status signal indicating that the skid is operating (blower/ compressor and heater ON) 

g. Fault

Each skid shall provide one NO and one NC contact to PPPL as a fault signal indicating that a mis-operation has occurred. Under normal conditions the contacts shall be opposite from shelf state; on fault it shall revert to the shelf state and latch. A manual reset at the skid shall be required.

h. Permissive, Status, Fault, and all other output contacts shall be rated for 24 volts, ac or dc, 500mA, non-inductive load.

3.3 ENVIRONMENTAL CONDITIONS

Equipment will be installed in the NSTX Test Cell, which is subject to the following environmental conditions.

Dry Bulb Temperature Range

68 to 72 oF

Humidity Range



30 to 40 % Relative Humidity

Maximum Dew Point Temperature
46 oF

Elevation




Approx. 100 ft above sea level

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 required examinations and tests, and adequate notification and access to PPPL for witnessing those tests as designated by PPPL.

b. Subcontractor shall furnish and install all temporary test fixtures, flanges, blanking off plates, etc. 

4.2 CALIBRATION

Subcontractor shall develop procedures, subject to PPPL approval, for calibration of temperature, pressure, and flow instrumentation.

4.3 PRESSURE TESTING

Subcontractor shall develop procedures, subject to PPPL approval, for pressure testing of completely assembled skid.

4.4 OPERATIONAL TESTS

Subcontractor shall propose methods, and develop procedures, subject to PPPL approval, for operational testing of completely assembled skid. Tests shall bring the skid to their rated temperature, pressure, and flow.

4.5 REGULATORY TESTS

Subcontractor shall propose methods, and develop procedures, subject to PPPL approval, for code-required testing for pressure vessels and welds.  ASME Code Data Reports shall be provided and each pressure vessel certified and stamped in accordance with ASME Section VIII, UG-115 thru UG-120.

5.0 QUALITY ASSURANCE REQUIREMENTS

5.1 INSPECTION/ SURVEILLANCE/AUDIT BY PRINCETON

Authorized representatives of PPPL 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 representatives in the performance of their duties.  PPPL 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/contract. Subcontractor shall impose these requirements on sub-tier suppliers.

5.3 CHANGES TO PRINCETON 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 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 MANUFACTURING/ INSPECTION/TEST (MIT) PLAN

Subcontractor shall prepare and submit for PPPL review and approval three (3) 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.  The plan shall include specific quality procedures and practices as well as inspections and tests to ensure all requirements are met. Preparing the Plan may include developing a flow chart and generating Process Sheets/Shop Travelers, etc.  PPPL reserves the right to designate selected manufacturing, inspection and/or test operations as mandatory "witness" points. Subcontractor shall provide PPPL with five (5) working days notice in advance of such witness points.
5.6 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 signoff by designated inspection personnel at specified inspection and test points and be traceable to the items.

5.7 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 three (3) copies submitted to PPPL for review and approval at least 10 working days prior to use of such procedures.

5.8 CONTROL OF SPECIAL PROCESSES

Subcontractor shall use trained and qualified personnel and qualified written procedures for the performance of certain special processes, including welding, and nondestructive examination, etc. Copies procedures and welder qualifications shall be submitted to PPPL for review and approval if requested.

5.9 ACCEPTABILITY OF PURCHASED ITEMS AND SERVICES

The Subcontractor shall verify conformance of purchased items to drawing and specification requirements and shall provide objective evidence of such verifications to PPPL as requested. Status of acceptability and material identification shall be readily discernible through the Subcontractor's use of tags, stamps, serial numbers or other positive means.  

5.10 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. 

5.11 CALIBRATION OF TEST AND MEASURING EQUIPMENT

Inspections and tests shall be performed using properly calibrated measuring and test equipment. Calibration standards shall be traceable to the National Institute for Standards and Technology (NIST) or equivalent. Reference standards shall only be used for calibration and verification unless it is demonstrated that their performance as reference standards has not been invalidated.

5.12 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.

5.13 PROCESS HISTORY

Subcontractor shall provide, at or prior to delivery, PPPL with three (3) 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:

5.13.1 CERTIFICATE of COMPLIANCE (CofC)

Subcontractor's C of C identifying the codes, standards and regulations complied with, and any exceptions taken, in the design and fabrication of deliverable items stating that the work performed conforms in every respect to the physical configuration and functional inspection/test requirements. The C of C shall be signed by Subcontractor's Quality Assurance (QA) Manager. One copy to be provided with the Shipping Release request.

5.13.2 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. Drawings shall be provided as reproducible hard copies (black on white).

5.13.3 MATERIAL CERTIFICATIONS

The Subcontractor shall submit copies of Material Test Reports, which represent the actual chemical and physical properties of the material lot/heat number, and provide positive traceability to the material/part/item manufactured. One copy shall be submitted upon Subcontractor acceptance of the material.

5.13.4 INSPECTION & TEST REPORTS

Copies of the original reports of all required inspections, examinations, and tests, properly validated by authorized personnel.  One copy to be provided with the Shipping Release request.

5.13.5 NON CONFORMANCE REPORTS

The Subcontractor must submit copies of discrepancy reports; those affecting form, fit or function.  One copy to be provided with the Shipping Release request.

5.14 GENERAL PURCHASE ORDER REQUIREMENTS

Material(s) and/or product(s), including those components, parts, and materials, which 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.

5.14.1  HIGH STRENGTH FASTENERS

High strength fasteners shall exhibit grade marks and the manufacturer’s identification symbol (headmark) as specified in the applicable Material Specification. Fasteners having a headmark that is displayed on the attached suspect fastener list will not be accepted 

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).

Ref. Section
Item
Due

3.1.1
Analysis of Process Parameters
With proposal

3.1.2.d, 4.5
Non Destructive Examination Reports, including radiographs
Prior to Shipments

3.1.2.e
Welding Procedures and Procedure Qualification Test Reports
Prior to Fabrication

3.2.1.a
Conceptual Drawings and Bills of Material for major components
With proposal

3.2.1.a
Detailed fabrication drawings and Bills of Materials
Within 4 weeks after contract award

3.2.1.b
Exceptions to P&ID and specification 
With proposal

3.2.7.c
Description of protective interlocks
Within 4 weeks after contract award

4.0, 5.7
Acceptance Test Procedures
Within 8 weeks after award & at least 10 working days prior to use

4.5
ASME Code Data Reports
Prior to Shipment

5.5
Manufacturing, Inspection & Test Plan
Preliminary with proposal and final within 4 weeks after award & at least 5 working days prior to fabrication

5.12
Shipping Release Form
Prior to Shipments

5.13
Process History
At delivery

8.0
Operations & Maintenance Manuals
At delivery

8.0
Wiring & Piping Diagrams
Prior to Fabrication

Other 
Schedule
With Proposal

Other 
Progress Reports
Weekly from date of order

7.0 HANDLING, SHIPPING AND STORAGE 

Subcontractor shall control items during handling and shipping and while in storage, and shall assure that materials and items are adequately protected from damage or deterioration, with special attention to packaging for shipment.

8.0 DELIVERABLES

Deliverable items shall include the following.

a.  HHCS, including all components listed in section 3.2 of this specification.

b. All documentation listed in Section 6.0.

c. Wiring and piping diagrams

d.   Printed Operations and Maintenance Manuals
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PRINCETON UNIVERSITY PLASMA PHYSIC LABORATORY—PPPL

PRODUCT QUALITY CERTIFICATION AND SHIPPING RELEASE






PROJECT

 
ITEM DESCRIPTION




SHIPMENT NUMBER


PPPL SUBCONTRACT/

ORDER NO.


REV.

 
ITEM NO.

 
SUPPLIER REFERENCE NO.
REV.
QTY

SHIP

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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