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[bookmark: _GoBack]SECTION 262213 – LOW-VOLTAGE DISTRIBUTION TRANSFORMERS

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:
Dry type transformers rated 600 volts and less used for power distribution, lighting and control purposes.
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".
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 specific Division 26 Sections for additional referenced codes and standards.
ANSI/NFPA 70 - National Electrical Code.
ANSI/IEEE  C57.12.01-89 	General Requirements for Dry-Type Distribution and Power Transformers.
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
NETA - National Electrical Testing Agency
NEMA – National Electrical Manufacturers Association:
NEMA ST 1 	Specialty Transformers
NEMA ST 20 	Dry Type Transformers for General Applications.
UL – Underwriters' Laboratories
SUBMITTALS
Submit under provisions of Division 01 Section "General Requirements" Paragraph 1.8.F, Submittals, and Division 01 Section "Special Procedures" Paragraph 1.7, Drawings and Specifications, Division 26 Section "Common Work Results for Electrical - 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 "General Requirements", Paragraph1.8.F 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.
The bidders shall list the exceptions taken from the specification with their quote. If no exceptions are listed with the bid, it is understood that the bidder shall meet the requirements of this specification and applicable Codes and Standards.
Product Data:  Provide outline and support point dimensions of enclosures and accessories, unit weight, voltage, KVA, current and percent impedance ratings, characteristics, tap configurations, insulation system type, and rated temperature rise. Provide common mode noise attenuation and coupling capacitance data for Special Purpose Transformers.
Certified Test Reports:  Indicate loss data, efficiency at 25, 50, 75 and 100 percent rated load, and sound level.
Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by Product testing agency specified under Regulatory Requirements. Include instructions for storage, handling, protection, examination, preparation, installation, and starting of Product.
Manufacturer's Certificate:  Certify that Products meet or exceed specified requirements.
QUALITY ASSURANCE
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."
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.
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
Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.
Handle in accordance with manufacturer's written instructions. Lift only with lugs provided for the purpose.  Handle carefully to avoid damage to transformer internal components, enclosure, and finish.
Warranty
Warranty period of one (1) year minimum shall start at the date the equipment is energized after acceptance by the University.
PRODUCTS
MANUFACTURERS
Eaton/Cutler-Hammer.
General Electric.
Siemens Transmission & Distribution
Approved equal.
GENERAL PURPOSE TRANSFORMERS
Description:  NEMA ST 20, factory-assembled, air cooled dry type, energy efficient transformers, ratings as indicated.
Insulation system and average winding temperature rise for rated KVA as follows in an ambient temperature of 40 degrees C:
1-10 KVA:  Class 185 with 115 deg C winding temperature rise.
15-500 KVA:  Class 220 with 115 deg C winding temperature rise.
Enclosure temperature shall not exceed the temperature rise above ambient at warmest point in accordance with the applicable Codes and Standards.
Winding Taps:
Transformers Less than 15 KVA: As minimum, two 5 percent below rated voltage, full capacity taps on primary winding.
Transformers 15 KVA and Larger:  NEMA ST 20. Two 2-1/2 percent full capacity taps above and four 2-1/2 percent full capacity taps below normal voltage on primary winding.
Sound Levels:  Maximum sound levels shall be as follows in accordance w2.03ith NEMA ST-20:
0-9 KVA:		40dB.
10-50 KVA:		45 dB.
51-150 KVA:		50dB.
151-300 KVA:	55 dB.
301-500 KVA:	60 dB.
Basic Impulse Level:  10 KV for transformers less than 300 KVA, 30 KV for transformers 300 KVA and larger.
Ground core and coil assembly to enclosure by means of a visible flexible copper grounding strap.
Mounting:  Transformers 75 kVA and less shall be suitable for wall, floor, or trapeze mounting.  Transformers larger than 75 KVA shall be suitable for floor or trapeze mounting.
Coil Conductors: Continuous copper windings with terminations brazed or welded. The winding shall be epoxy encapsulated providing rigid construction and quieter operation. The windings shall withstand short circuit stresses up to 25 times normal load current for two seconds. Furnish primary and secondary pads with minimum two holes for each cable connection.
Enclosure: NEMA ST 20; [Type 1] [Type 3R] [ventilated] [non-ventilated].]  Provide lifting eyes or brackets.
Isolate core and coil from enclosure using vibration-absorbing mounts.
Nameplate: Include transformer connection data [and overload capacity based on rated allowable temperature rise.]
SPECIAL PURPOSE TRANSFORMERS
Shielded Isolation Transformer:
The transformer assembly and construction shall be in accordance with above requirements in Article 2.2 above.
The transformer shall include full width copper electrostatic shield with ground wire to suppress high frequency signals and electrical disturbances from being transmitted to the load circuits on the secondary side of the transformer. 
Non-Linear, K-Factor Transformers:
The transformer assembly shall be in accordance with the requirements of Section 2.02. In addition, the K-Factor transformers shall also comply with the following:
The k-Factor transformers shall be three phase unit with delta-wye winding configuration and furnished with electrostatic shield in accordance Paragraph 2.3.A.
The coils shall be copper, designed to minimize stray losses and reduce core losses with neutral sized for 200 percent of the rated current.
EXECUTION
INSTALLATION
Install Products in accordance with manufacturer's instructions.
Set transformer plumb and level.
Use flexible conduit, under the provisions of Division 26 Section "Electrical Conduit", 2 ft (0.6 m) minimum length, for connections to transformer case.  Make conduit connections to side panel of the enclosure in locations identified by the manufacturer.
Mount transformers on vibration isolating pads suitable for isolating the transformer noise from the building structure.
Provide seismic restraints which will comply with California Administrative Code (CAC) Title 24, Seismic Requirements for Zone 4.
Provide grounding and bonding in accordance with Division 26 Section "Secondary Grounding for Electrical Systems".
INSPECTIONS AND TESTS
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.
Perform insulation tests and all other tests prior to energizing transformer as required by the applicable Codes and Standards in Article 1.2 "REFERENCES'.
Resistance measurements
Dielectric tests - applied and induced voltage
Inspect for damage and check for properly torqued connections prior to energizing transformer.  Using a calibrated torque wrench, test and record values at all terminations.
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 as performed in accordance with the manufacturer’s instructions.  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).
Upon energization test and record readings for proper primary and secondary voltages, correct (clockwise) phase rotation and phase sequence (A-B-C).  Make appropriate tap adjustments so that secondary voltage is within two (2) percent of rated voltage.  Record final voltages and tap settings and submit for review and approval by the University.
END OF SECTION 262213
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