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ATTACHMENT -1:
PRODUCT QUALITY CERTIFICATION & SHIPPING RELEASE

1. SCOPE

This specification covers the design, construction, Quality Assurance and performance features of Metal Enclosed Disconnect and Ground Switches (DGS) to be utilized for COIL POWER circuits of National Compact Stellerator Experiment (NCSX).   The switches shall be constructed in accordance with the Seller’s standard practices when such practices do not conflict with this specification.  However, the switches shall, as a minimum, conform to acceptable industry standards for modern engineering, design and workmanship. 
2.
SERVICE CONDITIONS

This equipment is to be used in the NCSX Coil Power circuits. The metal enclosed equipment shall be designed for following conditions:
Design Life


20 Years
Service



Indoor

Temperature (Minimum)
0°C

Temperature (Maximum)
40°C

Maximum Relative Humidity
100%

Altitude above sea level

100 feet

Seismic



None

Magnetic Fields


None

2. APPLICABLE DOCUMENTS

The design of the Metal Enclosed DC Disconnect & Ground Switches (DGS) as well as the materials used in its construction shall be as recommended by Seller unless specified by Purchaser, and shall comply with the latest revision in effect at date of purchase order, or as mutually agreed to subsequent to date of order, of the following currently approved applicable regulations, safety codes, specifications and standards, including applicable technical definitions as acknowledged and accepted in the industry:

ANSI -
American National Standards Institute
ANSI
C7.25

Copper Bus Bar, Rod and Shapes
ANSI
C29

Wet Process Porcelain Insulators

ANSI
C20 a,b,c
Switchgear Assemblies, including metal Enclosed Bus

ANSI
C37.30 a
Definitions & Requirements of High Voltage Air Switches,              
Insulators and Bus Supports

ANSI
C37.31

Indoor Apparatus Insulators, Electrical and Mechanical.
Characteristics

ANSI
C37.32

Schedules of preferred ratings, manufacturing 

Specifications, and Application Guide for High Voltage Air 

Switches, Bus Supports and Switch Accessories

ANSI
C37.33

Rated control voltages and their ranges for High Voltage





Air Switches

ANSI 
C37.34, a
Test Code for High Voltage Air Switches


ANSI 
C68.1

Techniques for dielectric tests (IEEE STD 4)
ANSI C83.79
Tools, Crimping, Solderless Wiring Devices, Certification User Certification
IEEE -
Institute of Electrical & Electronic Engineers

IEEE 383-1974 – “IEEE Standard for Type Test of Class 1E Electrical Cables, Field Splices, and Connections for Nuclear Power Generating Stations”, Section 2.5. Compliance with UL-1277 is also acceptable.
NEMA –National Electrical Manufacturer’s Association

NEMA C1 1

Power Connectors for Substations

NEMA SG5

Power Switchgear Assemblies
SSPC –Steel Structures Painting Council

SSPC-PA-1

Shop, Field and Maintenance Painting

NFPA-
NFPA 70, NATIONAL ELECTRIC CODE (NEC)
The above Standards and Codes, set forth the minimum requirements.  They may be exceeded by Seller with written permission from Purchaser, if in their judgment superior or more economical designs or materials are available for successful and continuous operations, as required by the specification.

a)
Seller agrees, represents and warrants that all services, designs, equipment and material sold or otherwise provided to Purchaser by Seller 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.  Seller shall advise Purchaser of the codes, standards and regulations complied with in the design and fabrication of his equipment.

b)
Seller represents and warrants to Purchaser that the material and services hereunder comply with the latest revisions of the Occupational Safety and Health Act of 1970 and associated regulatory requirements in title 29 of the code of federal regulations.
a) In the event of any conflict, Seller shall refer the conflict to Purchaser.
3. REQUIREMENTS

The metal enclosed Disconnect and Grounding Switches (DGS) shall be motor operated with remote controls.
4.1
 The Disconnect Switches (DS) shall meet the following requirements
4.1.1
Performance Requirements


a) 
Maximum pulsed current per pole: 
30 kA for 1.4 seconds










Equivalent Square Wave



b) 
Repetition Rate:


Once every 900 seconds


c) 
Continuous Current per pole: 

3000 Amps



d)
Nominal Insulation Level:

5 kV AC; 60kV BIL


e)
Max. Operating Voltage:

5.0 kV DC, Line to Line


f)
Load Current under shorted load:
64 kA DC Peak







for 10 cycles
g)
Design Life:



Normal Operation:


3 x 105 full power pulses 


Shorted Load
:


100 short circuits
4.1.2
Design Requirements

a) 
All switches shall be two poles and shall be provided with high pressure contacts.

b)
All blades shall be copper with silver alloy contact surfaces on exposed make.
c) Jaw contacts shall be high pressure, self-aligning silver to silver or silver to copper alloy contacts of dissimilar alloys featuring self-cleaning (wiping) action. Harmful abrasion and scoring of contact surfaces shall be avoided. The design shall overcome the tendency of the blade to be forced out of the jaw when the switch is subjected to forces resulting from the specified current levels.
d) The contact springs, if provided, or bolted contacts if provided, shall be non-corrosive and shall not be part of the path of current.

e) Hinge contacts shall be designed with the same criteria as the jaw contacts. Blade counterbalance shall be used where required.
f) Visible break indication, including observation windows of shatterproof safety glass in doors, shall be provided.

g) For non-manual operation, the operating mechanism shall be Motor operation with 120V ac control. The switches shall be capable of both manual and automatic operation. 
h) Operating time shall be no more than 8 to 15 seconds to close or open the switch.

i) The switch shall carry rated current continuously without exceeding 50°C  above 40°C  ambient temperature.

j) The switch terminals shall be drilled to accept NEMA 2-hole connectors for 1000 kcmil cables.

k) The Switches shall be equipped with a minimum of four Normally Open and four Normally closed contacts to indicate switch position in each position.
l) The switches shall be vertically mounted.
m) The switches shall meet or exceed the requirements of ANSI C37.30a, 32, and 33.

4.2
The Ground Switches (GS) shall meet the following requirements
4.2.1
Performance Requirements
a) Rating of the switches shall be 1000 Amps continuous.
b) Nominal Insulation Level:
5 kV AC; 60kV BIL

4.2.2
Design Requirements

Same as paragraph 4.1.2

4.3 Interlocking:
The DGS unit comprising of one Disconnect Switch and one Ground Switch shall be mechanically and electrically interlocked so that only one switch can be physically closed and maintained closed at any one time. However it shall be possible to keep both the switches OPEN at the same time.
Kirk keys shall be provided for the door of each enclosure and shall be kept captured when the switch door is open. The key shall be released only when the door is closed, latched and locked.



4.4 The pair of one disconnect switch and one ground switch shall be mounted in one NEMA 12 Enclosure with hinged access door in front of the cabinet.
4.5 The equipment and enclosure shall be designed for power cable connections with NEMA CC-1, two hole compression type cable lugs for Class D stranded 1000 kcmil copper conductor, 5kV shielded, with an outside diameter of approximately 1.63 inches. Incoming and outgoing power cables, lugs and fasteners will be supplied and installed by the Purchaser.
The power cable entrance provisions for the Safety Disconnect & Ground Switches shall include cable clamping facilities and sufficient space for terminations on 3” center to center spacing of power cables arranged as follows: a) Two top entrances of FOUR cables each for connection to the two (One for each pole) fixed (Outgoing) contacts of the Disconnect Switch. b) Two bottom entrances of FOUR cables each for connection to the two (One for each pole) Input contacts of the Disconnect Switch. Cut-outs shall be provided at the top and bottom of the enclosure for power cable entry. Bolted cover plates shall be provided in each cut-out with bushings for cable entry. All bus joints as well as the copper pads to receive cables shall be silver plated. 
4.6 Provision for entry of control cables shall be made at both the top and bottom of the enclosure. Cut-outs shall be provided at the top and bottom of the enclosure for control cable entry. Bolted cover plates shall be provided in each cut-out with bushings for cable entry. Equipment shall be provided with terminal blocks to receive AWG#14 control cables. Enclosure shall be designed to segregate the control and instrumentation cable termination area from the power area via grounded metallic barriers and shall withstand 5kVdc hipotential test.  The control box shall be always accessable to monitor relay functions. Provision shall be made to lock the door of the control box.
4.7 Grounding and Bonding: Enclosure shall be so constructed as to constitute  single contiguous conductive shell, allowing for electrical contact between panels and frame via bolts and fasteners as applicable. Provision shall be made for connection of PPPL 500 kcmil ground cable.
4.8 Identification and Marking: Internal components shall be provided with identification and name tags for easy trouble shooting. These name tags shall be identified in the Seller’s drawings.

4.9 Finish: Cabinet shall be cleaned, primed and painted inside and out following good industrial practices and in accordance with Steel Structures Paint Council’s specification PA-1 entitled Shop, Field, and Maintenance Painting”. A coat of rust resistant primer shall be applied. The interior and exterior of the enclosure shall be given a final coat of color Orange Munsel Number 10R-5/16 acrylic or melamine modified alkyd paint of 1 to 2 mils thick. Seller shall indicate interior and exterior finish details (color, etc.) in the Proposal. 
4.10 Purchaser may consider other alternative designs of the switches including double pole double throw switch designs of three positions a) Load Connected to Power Source, b) Load connected to ground, and c) Load connected to neither the Power Source or the Load. This depends on whether the switches can satisfy the design duty specified in the above paragraphs. Seller shall then explain the details as to how the duty specified is satisfied. 

4. TEST AND ACCEPTANCE CRITERIA
4.1.  In-Process Tests
Seller shall supply with the Technical Proposal a list of all dielectric, interlock, and control, tests that will be performed to establish compliance with this specification. PPPL reserves the right to witness factory tests. PPPL witness points will be established after review of the Manufacturing/Inspection/Test Plan. A minimum of 1 week notice shall be given for tests to be witnessed by PPPL.

4.2. Hipot Tests
Hipot tests (15kV DC, 1 minute to ground) shall be performed on the completed unit, with the enclosure, and all control circuits grounded.

5. QUALITY ASSURANCE 

6.1
Quality Program Requirements

The end item(s) furnished in compliance with this specification shall be produced under a system of controls which meets the requirements of this subparagraph.  Seller’s quality assurance program shall be described in a written manual or plan and shall be subject to Purchaser’s review and approval prior to start of work.

a)
Organization:
The Seller’s organization, to be represented on an organizational chart, shall demonstrate that personnel responsible for quality assurance functions have sufficient authority and independence to identify quality problems, verify conformance of supplied items to specified requirements, control nonconformance and obtain satisfactory resolution of conflicts involving quality.

b)
Design Control:  Where Seller is responsible for design of item(s) for Purchaser, Seller’s Quality Assurance Program shall provide for a system of controls over such design activities.  Seller shall implement procedures which provide for review and approval of specifications, drawings and other significant engineering documents, as well as changes thereto, prior to issuance for use.  Such reviews shall be conducted to verify completeness, correctness and adequacy with respect to contract requirements and intended application.

c)
Document Control:  Seller’s Quality Assurance Program shall provide for a system of distribution and control of approved engineering and procurement documents (including specifications, drawings, procedures, purchase order, and other critical documents) as well as changes thereto.  Such a system shall provide for control of superseded or voided documents by such means as recall, clearly marking as “VOID”, or other effective means of assuring that superseded documents are not inadvertently used.

d)
Procurement:  Sellers Quality Assurance Program shall provide for planning and executing of procurement activities in accordance with documented instructions and/or procedures.

i.
Provisions shall be made for defining the requirements for review of procurement documents and changes thereto, for technical requirements as well as inclusion of appropriate quality assurance requirements.

ii.
Provision shall be made for method of evaluation and selection of supplier; basis for approval shall be documented.

iii.
Seller’s procurement system shall provide for verification of conformance of purchased items to procurement document requirements.  Such verification may be in the form of receipt inspection for simple, non-critical items or in-plant surveillance at the sub-supplier’s facilities in the case of complex and/or critical items.

e)
Manufacturing, Inspection, Installation and Test:  The seller’s Quality Assurance Program shall provide for manufacturing planning, material and process control, inspection and testing, nonconformance control and objective evidence documentation.

i.
A system of process sheets, shop travelers, or equivalent means shall be used to define the sequence of manufacturing, inspection, installation and test activities to be performed.  “Hold” or “witness” points shall be designated on such flow sheets where required by the Purchaser and/or Seller.  Flow sheets, or equivalent, shall provide for sign-off by designated inspection personnel at specified inspection and test points, to assure completion as well as proper sequencing of required operations.

ii.
Material and equipment identification shall be maintained throughout the manufacturing process, either on the material or equipment, or on records traceable to the material or equipment.  Status of acceptability of materials and equipment with respect to inspections and tests shall be readily discernible through the Seller’s use of tags, stamps, routing cards or other positive means. Re-built, refurbished or used components shall not be used without the Buyer’s written approval.
iii.
Inspections and tests shall be performed in accordance with approved written procedures; such procedures shall include or reference criteria for acceptance or rejection.  Adequate records shall be maintained of all inspections and tests.  These records shall include observations made, inspection or test results (accept or reject) and identification of the inspection or test personnel.

iv.
Inspection and tests shall be performed using properly calibrated measuring and test equipment.  Seller’s Quality Assurance Program shall describe a system which provides for:

1.
Calibration procedures, including frequency and proper environmental conditions.

2.
Calibration status indicators on measuring and test equipment where physically possible.

3.
Serialization of measuring and test equipment.

4.
Traceability to National Institute for Standards and Technology (NIST)or equivalent.

5.
Calibration records for all measuring and test equipment as well as reference and transfer standards.

v.
Seller’s Quality Assurance Program shall provide for qualification of personnel, equipment, and/or procedures for the performance of certain special processes such as welding, heat treatment, nondestructive examination, or others as may be required by Contract.

vi.
The Seller shall enforce a system of documentation whereby objective evidence of required inspections, examinations and tests is systematically compiled.  Such objective evidence includes material test reports, certifications, inspections, examination and test reports, which shall be complete, legible and validated by responsible Seller’s personnel.  Documentation shall be traceable to particular material or equipment.

vii.
The Seller’s system shall provide for completely documenting the configuration of his delivered end items, using drawing revisions, specification revisions, unique part numbers, or other suitable means.

f)
Nonconformance Control

Seller’s Quality Assurance Program shall provide for prompt identification and control of nonconforming items, those which do not satisfy requirements of engineering documents.  Nonconforming material or equipment shall be positively identified,  and segregated where physically possible, to prevent use. Seller’s system shall provide for timely resolution of nonconformances, including approval by .Purchaser.
When an article or material is found to depart from drawing, specification, test or other Contract requirement, and where such departure cannot be readily resolved by rework of the item or by scrapping it (at Seller’s expense), the Purchaser is to be contacted for written approval of alternative disposition.

g)
Packaging, Shipping and Storage

i.
Seller’s Quality Assurance Program shall provide for procedures which assure adequate protection of material and equipment during shipment and while in storage.  Such protection shall include special environmental packaging requirements if specified.

ii.
Procedures for packaging and storage shall provide for adequate marking or labeling in order to clearly and readily identify the material or equipment.

iii.
Seller’s Quality Assurance Program shall provide for adequate control and protection of in-house stores (raw material, parts or components) in order to prevent damage, deterioration or unauthorized use.


6.2
Acceptance Tests
Each item to be delivered shall be inspected by Seller to verify that such items meet Contract requirements. Each item shall have satisfactorily met the acceptance tests jointly established  by the Seller and Purchaser, which shall include all tests per industry standards including high potential tests, contact resistance tests, switch operational tests, and control circuit tests.

6.3
Test Procedures

The test procedures required to demonstrate ability to satisfy Contract requirements shall be prepared by Seller and submitted to Purchaser for review and approval prior to use of such procedures.


6.4
Manufacturing/Inspection/Test Plan

Seller shall prepare and submit for Purchaser review prior to fabrication a manufacturing/inspection/test plan for the items to be produced which satisfies the following:

a)
Identification of parts and sub-assemblies showing integrated flow into end item(s).

b)
Identification of critical manufacturing operations as well as inspection and test checkpoints.

c)
Plan may be a single document, or may make use of existing “travelers” or other suitable planning and control documents.

d)
Revisions or changes to the Plan are subject to Purchaser’s review.


6.5
Inspection/Surveillance/Audit
Seller shall afford Purchaser’s representative(s) all reasonable access to Seller’s facilities and those of Seller’s suppliers for the purpose of inspection, surveillance and audit in order that Purchaser’s representative(s) may assure that items are being furnished in accordance with Contract requirements.  All Seller’s records and documentation necessary for this function shall be made available to Purchaser’s representative(s).

6.6
Instruction Manuals
Seller shall provide for Purchaser review, prior to delivery of purchased equipment, copies of required Seller’s instruction manuals for equipment installation, operation, maintenance and repair of the type, format and number of copies as required by the Contract.


6.7
Release for Shipment
Prior to any shipment of items, Seller shall obtain a signed "Product Quality Certification and Shipping Release" form from PPPL's Quality Assurance Representative. PPPL reserves the right to refuse to accept shipment unless accompanied by a signed "Shipping Release Form" (See Attachment 1).  A full documentation package shall accompany the request for release for shipment.


6.8
Documentation Package
The Seller shall provide three complete Documentation Packages which consist of objective evidence of compliance with Contract requirements. One copy, other than item (b),shall be provided with the request for Shipping Release and two complete copies shall accompany the completed item.. This package shall be complete, legible, indexed and traceable to the item(s) supplied and shall contain the following. 

a)
Copies of reports of all required inspections, examinations and tests, properly validated by Seller’s authorized personnel.

b)
A listing of the as-built configuration with actual drawings of each delivered item.
c)
Copies of material test reports for copper used, showing mechanical, electrical,  and chemical properties.

d)
A Manufacturing Certificate of Compliance, signed by Seller’s Quality Assurance/Control Manager, stating that the supplied item(s) conform in every respect to physical configuration and functional requirements as specified in the Contract.  Where the Contract provides for use of Purchaser furnished material such certification shall also include the statement “Material furnished by the Purchaser has been used as specified in the Contract with no unauthorized substitutions”.

6.9
Progress Reports

The Seller shall furnish  biweekly progress reports for the duration of the job.  The report shall include any schedule updates. 
6. SCHEDULE

Seller shall include design, fabrication, test and delivery schedule with quotation. 

7. SHIPPING AND HANDLING

The equipment shall be shipped FOB Destination freight prepaid and included. 

Ship to:

 

US Department of Energy, C/O 



Princeton Plasma Physics Laboratory



US Route 1 North, 



Princeton University, Forrestal Campus



Receiving 3, Princeton, NJ 08543
9.   WARRANTY

Seller is to state their warranty at the time of quotation.


10.   DELIVERABLE DOCUMENTS


10.1 At time of Quotation

10.1.1. Technical Proposal

Technical proposal shall be submitted with quotation. The following information shall be included, along with any other supporting information to establish that proposed design will conform to requirements of this specification.

· Acceptance Tests – Objectives & Summary

· Exceptions to this specification, along with justification of same. If two pole double throw switches are proposed give details and justification that it will meet the performance requirements given in paragraph 4.
10.1.2 QA Manual

10.1.3 Provisions of standard warranty
10.1.4 Schedule 

10.2 Within two weeks after the award of contract and prior to fabrication:

10.2.1  Proposed Test procedures per paragraph 6.3


10.2.2  Manufacturing/Inspection/Test Plan per paragraph 6.4
10.3 With the request for release for shipment:

Documentation Package per paragraph 6.8
10.4 With Delivery

10.4.1 Product Quality Certification and Shipping Release
10.4.2 Instruction Manual per paragraph 6.6.
10.4.3 Complete documentation package per paragraph 6.8.
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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.
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This is to certify that evidence supporting the above Supplier's Certification statement has been audited and no product/service non-conformances 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.
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