BUILDING NO.	SC#
PROJECT NAME


[bookmark: _GoBack]SECTION 263213.11 – ENGINE-GENERATOR LOAD TEST BANK
GENERAL
SUMMARY
Related Documents:
Drawings and general provisions of the Subcontract apply to this Section.
Review these documents for coordination with additional requirements and information that apply to work under this Section.
Section Includes:
Permanently mounted, freestanding engine-generator load test bank rated for [___] kW at unity power factor with an outdoor enclosure and integral controls.
Related Sections:
Division 01, Section 010000, General Requirements.
Division 01, Section 013500, Special Procedures.
Division 26, Section 260500, Common Work Results for Electrical.
Division 26, Section 260501, Inspections and Testing for Electrical Work.
Division 26, Section 260519.11, 600 Volt Conductors and Cable.
Division 26, Section 260523, Low Voltage Electrical Power Conductors and Cables (24 Volt AC/DC or Less)
Division 26, Section 260526, Secondary Grounding for Electrical Systems.
Division 26, Section 260533, Electrical Conduit.
Division 26, Section 260533.13, Boxes for Electrical Systems.
REFERENCES
General:
The following documents form part of the Specifications to the extent stated.  Where differences exist between codes and standards, the one affording the greatest protection shall apply.
Unless otherwise noted, the edition of the referenced code or standard that is current at the time of the “date of record” for the Work shall be considered the effective code or standard for the duration of the project.
Refer to Division 01, Section 010000, General Requirements, for the list of applicable regulatory requirements.
Refer to specific Division 26 Sections for additional referenced codes and standards.
ANSI/NFPA 70 - National Electrical Code.
ASTM International.
California Building Code and California Fire Code.
LBNL Construction Details and Design Guidelines; Vol. 3 Construction Details; Part VI Electrical Details.
LBNL Electrical Authority Having Jurisdiction:  Standard Procedure for Safe Electrical Installations (IAHJ Program).
LBNL Electrical Safety Manual.
LBNL Facilities Department Lateral Force Design Criteria.
LBNL Pub-3000 Chapter 8 – Electrical Safety Program.
LBNL Pub-3000 Chapter 14 – Electrical Equipment Safety Program.
LBNL Pub-3000 Chapter 18 – Lockout/Tagout Program.
NEMA – National Electrical Manufacturers Association:
NEMA MG 1 	Standard for Motors and Generators.
NEMA WC 5 	Thermoplastic‑Insulated Wire and Cable for the Transmission and Distribution of Electrical Energy.
NEMA AB 1 	Molded Case Circuit Breakers.
NEMA ICS2 	Industrial Controls and Systems:  Controllers, Contactors and Overload Relays Rated 600 Volts.
NETA – National Electrical Testing Association:
"Acceptance testing Specifications for Electrical Power Distribution and Equipment and Systems".
NFPA – National Fire Protection Association:
NFPA 70 - National Electrical Code (NEC) - 2002.
NFPA 110 “Emergency and Standby Power Systems”.
UL – Underwriters' Laboratories:
UL 50 Enclosures for Electrical Equipment.
UL 467 Grounding and Bonding Equipment.
UL 508 A Industrial Control Equipment.
SUBMITTALS
Submit under provisions of Division 01, Section 010000, General Requirements, Paragraph 1.8.F, Submittals; Division 01, Section 013500, Special Procedures, Paragraph 1.8, Drawings and Specifications; Division 26, Section 260500, Common Results for Work Electrical, Paragraph 1.3, Submittals; and as required by other sections of the Specifications.
Shop Drawings:  The Subcontractor shall submit for approval Shop Drawings prepared in accordance with Division 01, Section 010000, General Requirements, Paragraph 1.8.F, Submittals, and as required by other sections of the Specifications.
All submittals and shop drawings shall be reviewed and approved by the Facilities Division Utility Group Electrical Engineer before procurement or fabrication of material and equipment.
Submit catalogue cuts with bids for items proposed to be furnished and installed under this Section.
Submit shop drawings to show physical arrangements, connections, finishes, provisions for connections, access requirements for installation and maintenance, physical size, mechanical and electrical characteristics and ratings, foundation and support details, and equipment weights, where such details are not indicated on the catalogue cuts.  The drawings and sketches shall be prepared in AutoCAD 2013.  Within twenty (20) days after the Award of Order, the vendor shall submit five (5) sets of complete shop drawings and product data along with the electronic drawing files on a CD-ROM for University’s review and approval.  Provide specific data on the following:
Outline drawings showing overall assembly and drawings illustrating arrangement (plan, front, and side views) and lifting provisions.
Certified outline plans, general arrangement (setting plan), and anchor bolt details.  Drawings shall show the total weight and center of gravity of the load test bank.
Arrangement, size, and location of electrical interface points and detailed elementary, schematic, wiring, and interconnection diagrams of the load test bank.
Load test bank control panel.
Maintenance Manuals:  Submittals shall include, but not be limited to, five (5) copies of the items listed below.  Diskette(s) shall be submitted with electronic files of drawings and sketches using Auto CAD 2008.  In addition, the vendor shall include additional procedures judged necessary by the manufacturer to insure the maximum performance and service reliability for the load test bank.
The load test bank shop manual(s) including complete service instructions.
Parts list with the manufacturer's or interchangeable part number.
Drawings of the load test bank with center of gravity clearly indicated.
Schematic and wiring diagrams of power and control circuits for the load test bank and its appliances and options.
QUALITY ASSURANCE
[bookmark: OLE_LINK2]Products shall be tested, approved and labeled/listed by Underwriters Laboratories, Inc., or by a nationally recognized testing laboratory (NRTL) as listed in Division 26, Section 260500, Common Work Results for Electrical.  The load bank as an assembly shall be tested, approved, and labeled/listed prior to shipment by Underwriters Laboratories, Inc., or by a nationally recognized testing laboratory (NRTL).
Electrical equipment and materials shall be new and within one year of manufacture, complying with the latest codes and standards.  No used, re-built, refurbished and/or re-manufactured electrical equipment and materials shall be furnished on this project.
Manufacturer's Representative:  As part of the quotation, furnish the pricing for one day’s services of a qualified field engineer, experienced in the installation and operation of the type of system being provided, to inspect, test and adjust the system and to provide training for University personnel if such services are required by the University.
Manufacturer's Responsibility:  The load test bank shall be manufactured by a single manufacturer who has been regularly engaged in the production of load test banks for a minimum of ten (10) years.  The load test bank described herein shall be factory built, factory-tested at rated load, and shipped by this single manufacturer, so there is one source of supply and responsibility for guarantee, parts, and service.  This manufacturer shall have a local representative in the San Francisco Bay Area who can provide factory-trained servicemen, required stock of replacement parts, and technical assistance.
The responsibility for performance to this Section in its entirety shall not be split up among individual suppliers of components comprising the system, but shall be assumed solely by the load test bank manufacturer.  Controls shall be the standard of the load test bank manufacturer.  Control parts shall be identified by parts numbers of this manufacturer and shall have second source listing where applicable.  Control systems that are supplied by a vendor and not incorporated within the documentation drawings of the load test bank manufacturer are not acceptable.
Manufacturer's Qualifications:  Company with ten (10) years minimum experience in manufacturing the products specified in this Section.
Prime Subcontractors or lower-tier Subcontractors performing electrical construction work shall have C-10 Electrical Construction License from the State of California, with at least three (3) years of construction experience in the similar type of projects as specified in attached construction documents and specifications.
Seismic anchoring:  The Load Test Bank, as a complete assembly, shall satisfy California Administration Code (CAC) Title 24, Seismic Requirements for Zone 4 Application and Lawrence Berkeley Laboratory’s Lateral Force Design Criteria, RD 3.22.
extra materials
As a separate quote, the bidders shall submit a recommended spare parts list with prices for one year of operation, assuming a total run time of 100 hours.  The price list shall be valid for 90 days from the date of the equipment delivery.
COORDINATION
Refer to Division 01, Section 010000, General Requirements, Paragraph 1.7, Coordination of Work.
Refer to Division 01, Section 013500, Special Procedures, Paragraph 1.10, Coordination, and Division 01, Section 013500A, Supplement for Equipment Energization Plan:  Energization Validation & Authorization Package (EVAP).
Refer to the LBNL Electrical Authority Having Jurisdiction:  Standard Procedure for Safe Electrical Installations (IAHJ Program) in regards to the Facilities Energization Validation and Authorization Package (EVAP) process necessary before equipment energization.
DELIVERY, STORAGE, AND HANDLING
Store and protect products under provisions of Division 01, Section 010000, General Requirements.
Coordinate point of delivery with the Project Manager.
Provide a minimum of five (5) business days advance notice of delivery date and time when components must be unloaded by a crane.
WARRANTY
The manufacturer shall provide load test bank warranty for a minimum of 1 year from the date of commissioning against defects in material, equipment and workmanship.
PRODUCTS
MANUFACTURERS
Avtron
Load Technology, Inc. (LOADTEC)
Post Glover Resistors Inc.
LOAD TEST BANK
The load test bank shall be rated [___] kW, Unity power factor, [___] Volts, three-phase, four-wire.
The load test bank shall be furnished as a complete system with necessary controls and devices for manual control with automatic load dump on loss of utility power.
Load Step Resolution:  The load shall be able to be stepped in a minimum of 5 steps.  Tolerance:  ±5 percent overall tolerance, ±2 percent phase-to-phase balance.
Load resistors shall be fabricated of a corrosion resistant chromium alloy with a minimum operating temperature of 1900 deg F (1038 deg C).  Resistors shall be continuously supported to eliminate possible shorting contact with surrounding resistors.
Cooling:  Forced-air cooled.  Cooling fan motor to derive power from the test source.  Provide temperature and air flow sensors to initiate load removal if airflow is insufficient for proper cooling.
Control Power:  120 VAC, single-phase control power shall be derived from the test source via a control power transformer.
Overload and overcurrent protection shall be provided for each individual load section and control circuit.
REMOTE CONTROL PANEL
A remote control panel with a NEMA 4 enclosure shall be provided for installation near the load bank.  Devices, mounted on the control panel shall be approved for outdoor installation.
The remote control panel shall be furnished with:
Control Mode Selector Switch (Manual-Off-Automatic).
Fan Control/Failure Reset Switch (Off-Fan On-Reset)
Master Load Switch (Off-On)
Load Step Switches (Off-On)
Fan Running Indication Light (Green)
Cooling Failure Light (Red)
Load Step Indication Lights (Blue)
WIRING
Internal wiring for the load test bank and control panel shall be stranded copper conductor, No. 14 AWG minimum, with 600 Volt insulation suitable for the application.  Wiring to external points shall be brought to a common terminal block.
ENCLOSURE
Outdoor Weatherproof Enclosure:  The enclosure shall be rated NEMA 3R and be of galvanized steel construction with bolt down provisions for permanent mounting.  Exhaust and intake louvers shall be screened for debris protection and shall be fabricated from stainless steel.
Space Heaters:  Thermostatically controlled space heaters shall be provided to prevent the accumulation of condensation within the enclosure and on components.  The space heaters shall operate at 120V.
Painting:  The housing shall be thoroughly cleaned and prepared for painting.  A rust inhibiting primer shall be applied inside and out and cover metal surfaces, edges, and inside corners of fabricated pieces.  The housing shall then be finished with two coats of high quality alkyd-resin automotive type paint system.  Color of exposed portions of the housing shall be ANSI-61 light gray.  Painting will not be required for parts of equipment that are manufactured of corrosion-resistant materials.
MAINTENANCE REQUIREMENTS
All replaceable parts shall be manufactured to definite standards for tolerance, clearance, and finish in order that such part may be field installed without further machining or fitting.  Parts shall be permanently and legibly marked with the original manufacturer's part number where practical.  Parts or assemblies that require "fitting" for proper assembly shall be identified and separately listed in the parts manual.
EXECUTION
FIELD QUALITY CONTROL
Tests shall be made in the presence of an LBNL Inspector or the Electrical AHJ’s designated representative.  The application or interruption of power shall be programmed and directed in accordance with the approved EVAP, inclusive of the Equipment Energization Plan and necessary permits, work tasks and safety compliance steps.
University will inform the vendor when the load test bank installation is completed.  Installation acceptance testing shall be performed in conjunction with testing of the University’s engine-generator.  If required by the University, an authorized representative of the manufacturer shall inspect the installation and shall perform the installation acceptance testing.
An unsatisfactory condition revealed by these test results, or unsatisfactory methods of tests and/or testing apparatus and instruments, shall be bought to the attention of the Project Manager, Responsible Design Professional and the Facilities Division Utilities Group Electrical Engineer and/or the AHJ designated representative.  Corrections by the Subcontractor shall be validated by re-tests to the satisfaction of the Project Manager, the Registered Design Professional and the Facilities Division Utilities Group Electrical Engineer and/or the AHJ designated representative.
The Project Manager reserves the right to require that the Subcontractor perform and repeat tests that are deemed necessary to complete or check the tests or the certified records of the Subcontractor at any time during the course of the work.
OPERATION AND MAINTENANCE TRAINING
If required by the University, operating personnel shall be instructed by the vendor or manufacturer's representative in the proper operation and maintenance of the unit on the test day.
FINAL SUBMITTALS
Five (5) sets of bound copies of text and illustrations, delineating maintenance and repair procedures.  Assemble data on like equipment in clearly identified and indexed three-ring binders or equal.  Include the following:
Parts list of replaceable parts and special tools required.
Lists of component items not the product of the manufacturer of equipment on which used, with local source of supply, catalog cuts, and necessary information for ordering replacements.
Complete as-built electrical schematic and connection diagrams with internal and external connection points identified to match identification on equipment.
Test Reports:  Submit certified test and inspection reports for work performed in Paragraph 3.1, Field Quality Control (this Section).
Furnish a written warranty that the equipment will meet the specified performance.  In addition, the warranty shall cover the equipment against defects in design, workmanship and material for one (1) year from date of commissioning the equipment in to service.
END OF SECTION 263213.11
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