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SECTION 263313 – BATTERIES AND BATTERY CHARGERS

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:
This Section covers designing, furnishing, installing and testing batteries, battery racks, dual battery chargers and accessories to be used as a Station Battery System for medium voltage switchgear or similar applications.
Related Sections:
Division 01 Section "General Requirements."
Division 01 Section "Special Procedures."
Division 26 Section "Common Work Results for Electrical".
Division 26 Section “Inspections and Testing for Electrical Work”
Division 26 Section "600 Volt Conductors and Cable."
Division 26 Section “Secondary Grounding for Electrical Systems”
Division 26 Section "Electrical Conduit".
Division 26 Section "Boxes for Electrical Systems".
Division 26 Section “Medium Voltage Outdoor Metal Clad Switchgear”
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 "General Requirements" for the list of applicable regulatory requirements.
Refer to Division 26 Section "Common Results for Electrical" for codes and standards, and other general requirements.
ANSI/NFPA 70 - National Electrical Code.
FCC rules and regulations of Part 15, Subpart J, Class A
IEEE 450 – Recommended Practice for Maintenance, Testing and Replacement of Vented Lead-Acid Batteries for Stationary Applications
IEEE 484 – Recommended Practice for Design and Installation of Vented Lead-Acid Batteries for Stationary Applications
IEEE 485 – Recommended Practice for Sizing Lead-Acid Batteries for Stationary Applications
IEEE 1106 - Recommended Practice for Maintenance, Testing and Replacement of Vented Nickel-Cadmium Batteries for Stationary Applications
IEEE 1115 - Recommended Practice for Sizing Nickel-Cadmium Batteries for Stationary Applications
[bookmark: _GoBack]IEEE 1188 - Recommended Practice for Maintenance, Testing and Replacement of Valve-Regulated Lead-Acid (VRLA) Batteries for Stationary Applications
IEEE 1189 – Guide for Selection of Valve-Regulated Lead-Acid (VRLA) Batteries for Stationary Applications
IEEE 1375 – Guide for Protection of Stationary Battery Systems
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 PV 7 – Communication Type Battery Chargers
NEMA 250 – Enclosures for Electrical Equipment (1000 Volts Maximum)
UL – Underwriters’ Laboratories
SUBMITTALS
Submit under provisions of Division 26 Section "Common Results for Electrical - Review of Materials" and Division 01 Section "General Requirements."
Shop Drawings: The Subcontractor shall submit for approval Shop Drawings prepared in accordance with Division 01 Section "General Requirements", Paragraph 1.8.E and as required by other sections of the Specifications.
All submittals and shop drawings shall be reviewed and approved by the LBNL Facilities Division Utility Group Electrical Engineer before procurement or fabrication of material and equipment.
Submit shop drawings to show physical arrangements, connections, finishes, provisions for connections, access requirements for installation and maintenance, physical size, 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 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) of batteries, battery rack and battery chargers.
Certified outline plan, general arrangement (setting plan), and anchor bolt details.  Drawings shall show the total weight and center of gravity of the assembled batteries and battery rack and the battery chargers.
Arrangement, size, and location of electrical interface points and detailed elementary, schematic, wiring, and interconnection diagrams.
Battery sizing calculations.
Calculations prepared by a California registered Civil Engineer to demonstrate compliance with seismic requirements as set forth below, including bolting of the assembled batteries and battery rack to switchgear enclosure floor and mounting of battery chargers.  Anchorage and mounting of system components shall be designed for a minimum lateral seismic force of 0.5W. The dead load assumed to resist overturning shall not exceed 0.75W.
Operation and Maintenance Manuals:
Maintenance Data:  Submit five (5) original copies and one (1) CD-ROM of recommended maintenance procedures and intervals.  Include spare parts data listing; source and current prices of replacement parts and supplies.
Furnish five (5) hardcopies and one (1) CD-ROM of as-built drawings which include the elementary and connection diagram.  Electronic drawing files shall be in AutoCAD 2013 format.
QUALITY ASSURANCE
[bookmark: OLE_LINK1]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 Specification "Common Work Results for Electrical."
[bookmark: OLE_LINK2]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 Qualifications:  The manufacturer shall have been engaged in the business of building station battery systems for the power utility industry for a period of not less than five (5) years.  The manufacturer shall have constructed and delivered at least twenty systems similar to the proposed system.
COORDINATION
Refer to Division 01 Section "General Requirements" Paragraph 1.7.
Refer to Division 01 Section “Special Procedures” Paragraph 1.6 and Supplement for Equipment Energization Plan and Energization Validation and Authorization Package.
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
Deliver materials to site in unopened crates, cartons or bundles as appropriate, clearly identified with manufacturer's name, Underwriter's Label, grade or identifying number.
Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to equipment and material from dirt, water, construction debris, and traffic.
Equipment containing batteries shall not be stored for a period exceeding three (3) months without powering the equipment, or providing other approved means, to recharge the batteries for a period of eight (8) hours.
EXTRA MATERIALS
As a separate quote, the bidders shall submit a recommended spare parts list with prices for one (1) year of operation.  The price list shall be valid for ninety (90) days from the date of the equipment delivery.
warranty
Warranty: Warranty period shall start at the date the equipment is energized after acceptance by the University.  Submit five copies of the warranty certificate.
Battery Chargers: The battery chargers shall be warranted for a minimum of one (1) year from the date of commissioning against defects in material, equipment and workmanship.
Battery: The battery manufacturer’s warranty shall be passed on to the University and shall have a minimum period of one (1) year with nine (9) years prorated.
PRODUCTS
manufacturers
Exide Technologies
Storage Battery Systems, LLC.
Storage Energy Systems, Inc.
Batteries
Cell Construction:  The battery cells shall be heavy-duty, [valve-regulated, lead-acid (VRLA)] [vented lead-acid] [vented nickel-cadmium].  Individual cells shall be provided in molded, transparent acrylic containers.
Battery Performance:  The battery shall operate at a nominal [48VDC] [125 VDC] and shall be designed and sized to deliver power to all continuous and non-continuous switchgear loads during an eight-hour power outage.  The duty cycle shall be an initial trip-close-trip followed by a final close-trip-close sequence.
Battery Life:  The battery shall have a minimum useful life expectancy of [ten (10)] [twenty (20)] years.
Environmental Conditions:
Ambient Temperature: 4 to 40 degrees C (40 to 105 degrees F)
Relative Humidity: 5 to 95  percent, non-condensing
Altitude: Sea level to 1000 meters (3333 feet)
Battery Disconnect:  A battery disconnect switch shall be provided.  Provide an identifying nameplate.
Associated Hardware:  The battery shall be supplied complete with all necessary inter-cell and inter-rack connectors; electrolyte resistant nuts, washers and bolts; special tools and miscellaneous hardware for installation and operation.
BATTERY MONITORING SYSTEM
Provide a battery ground fault detector that initiates an alarm when resistance to ground of the positive or negative bus of the battery is less than 5000 ohms.
Provide protection against deep or excessive discharge and self-discharge.
battery rack
The battery rack shall be all steel, seismically designed and anchored in accordance with LBNL Lateral Force Design Criteria.  The battery rack shall be 2-tier with a length not to exceed seven (7) feet.  The rack shall be provided with non-conducting members directly supporting and securing the cells.  A stainless steel or acid resistant polymer pan shall be installed to protect the floor from electrolyte spills.
A weatherproof, screened exhaust fan, controlled by a cycle timer, shall be located above the battery to prevent buildup of hydrogen during charging.  In addition, a hydrogen detector shall be mounted above the battery to provide an alarm indication should the concentration of hydrogen reach 0.1 percent.
The rack shall be treated to resist deterioration from electrolyte and have a final finish color of ANSI 61 gray.
battery chargers
Dual battery chargers shall be provided.  Upon loss of one charger, the remaining charger shall automatically assume the load without interruption of DC power and shall be capable of meeting all performance requirements.
Charger ratings:  The battery chargers shall be two-rate, constant potential float chargers employing the latest SCR technology.  The chargers output rating shall not be less than 6 amperes DC.  The chargers shall be capable of completely recharging the batteries within eight (8) hours while also supplying the required continuous load.
Output voltage settings shall be maintained within +/- 0.5 percent in either the float or high rate charging modes, and from no load to full load, with input voltage variations of +/- 10 percent.  The charger output shall be filtered so that it may be operated as a battery eliminator with the battery disconnected.  AC ripple shall not exceed 30mv rms.  Efficiency at rated load shall be eighty-five (85%) minimum.
Charger specifications and features:
Input voltage:  120, 208 or 240 VAC, single phase.
Float/High rate charging mode switch.
DC ammeter and voltmeter, with 2 percent accuracy at float voltage and current limit levels.
Terminal board for AC and DC connections.
Potentiometers for float and high rate charging mode adjustment, with shaft lock.
Auto charge control.
AC available indication light.
High rate charging mode indication light.
Float charging mode indication light.
AC input circuit breaker.
DC output circuit breaker.
AC power failure audible alarm and indication.
DC high and low voltage audible alarm and indication.
DC battery discharging audible alarm and indication.
DC ground detection and audible alarm and indication.
DC battery low voltage audible alarm and indication.
Charger common alarm relay with audible alarm and indication.
Audible alarm silence switch (does not clear an alarm).
Input surge protection designed to withstand surges per IEEE 587/ANSI C62.41.
battery charger ENCLOSUREs
The enclosure(s) shall be NEMA Type 1.  Ventilation shall be provided by redundant fans or blowers drawing in ambient air near the bottom of the enclosure and discharging near the top.
The enclosures shall be wall-mounted or free-standing designed and anchored to withstand seismic forces in accordance with LBNL Lateral Force Design Criteria.
Access to subassemblies shall be front only.
Provisions for cable/conduit access shall be at the sides, top and bottom.
Nameplates for each switch, light and device shall be provided.
The enclosure shall be protected against corrosion by suitable treatment, such as zinc electroplating, power coating, epoxy paint or an equivalent.
identification
Provide an identification nameplate for each AC and DC circuit breaker.
Current ratings of overcurrent protection devices shall be displayed on the device.
EXECUTION
INSTALLATION
Maintain NEC required working clearances at equipment as well as in accordance with manufacturer’s written instructions.
Install raceway and wiring to establish interconnections between system components.  Make connections to supply and load circuits according to manufacturer’s wiring diagrams, unless noted otherwise on the Drawings.
Each battery cell shall be individually identified.
On completion of installation, inspect system components.  Remove paint splatters, other spots, dirt and debris.  Repair scratches and mars to finish to match original finish.  Clean components internally using methods and materials recommended by the manufacturer
FIELD TESTING AND COMMISSIONING
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
A factory-authorized service representative shall perform tests listed below as well as those recommended by IEEE and NETA.  Use instruments that have been calibrated according to NIST standards within six (6) months previous to field testing.
Make adjustments to ensure operation complies with specifications.
Simulate malfunctions to verify protective device operation and transfer of load between battery chargers.
Test output voltage under specified transient load conditions.
Test remote status and alarm panel functions (SCADA).
Test battery monitoring system functions.
Correct deficiencies and retest until specified requirements are met.
Perform an equalization charge on the battery cells according to manufacturer’s written instructions.  Record individual cell voltages.
The Subcontractor shall submit to the Project Manager five (5) copies of test results, certified in writing, witnessed, signed and dated, immediately upon completion of work for review and acceptance by the University.  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.  The Subcontractor shall correct unsatisfactory portion of his work that is revealed by the tests or that may be due to progressive deterioration during this period, unless the item in question was a direct specification.
ACCEPTANCE AND ENERGIZATION
Final acceptance shall depend upon the satisfactory test results.  After tests have been reviewed and approved by the University, energization may proceed in accordance with the approved Equipment Energization Plan and the Energization Validation and Authorization Package (EVAP).
DEMONSTRATION AND TRAINING
A factory-authorized service representative shall train University personnel on procedures and schedules related to startup and shutdown, troubleshooting, servicing and preventative maintenance.  Schedule training [with the University with at least seven (7) days written notice] [concurrently with the medium voltage switchgear training session].
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