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SECTION 16350
MEDIUM-VOLTAGE TRANSFORMERS

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes power transformers with medium-voltage primaries.

B. Related Sections include the following:
1. Division 16 Section "Medium-Voltage Cables" for cable terminations at transformers.

1.3 SUBMITTALS – FOR REVIEW/APPROVAL

A. The following information shall be submitted to the Engineer:
1. Master drawing index

2. Front view elevation and weight
3. Plan view

4. Schematic diagrams

5. Nameplate diagram

6. Component list

7. Conduit entry/exit locations
8. Ratings including:

a. kVA

b. Primary and secondary voltage
c. Taps

d. Primary and secondary continuous current
e. Basic Impulse Level

f. Impedance

g. Insulation class and temperature rise
h. Sound level

9. Cable terminal sizes
10. Product data sheets.

11. Buss way connections

12. Connection details between close-coupled assemblies
13. Composite floor plan of close-coupled assemblies

B. SUBMITTALS – FOR CONSTRUCTION

1. The following information shall be submitted for record purposes:

a. Final as-built drawings and information for items listed in section 1.3.A.
b. Wiring diagrams

c. Certified production test reports
d. Installation information

e. Seismic certification.

2. The final (as-built) drawings shall include the same drawings as the construction and shall incorporate all changes made during the manufacturing process

1.4 QUALITY ASSURANCE

A. Testing Agency Qualifications:  In addition to requirements specified in Division 1 Section "Quality Control," an independent testing agency shall meet OSHA criteria for accreditation of testing laboratories, Title 29, Part 1907; or shall be a full-member company of the InterNational Electrical Testing Association.

1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical Testing Association or the National Institute for Certification in Engineering Technologies, to supervise on-site testing specified in Part 3.

B. Listing and Labeling:  Provide transformers specified in this Section that are listed and labeled.

1. The Terms "Listed" and "Labeled":  As defined in NFPA 70, Article 100.

2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing Laboratory" as defined in OSHA Regulation 1910.7.

C. Comply with IEEE C2.

D. Comply with NFPA 70.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Temporary Heating:  Apply temporary heat according to manufacturer's written instructions within the enclosure of each ventilated-type unit throughout periods during which equipment is not energized and is not in a space that is continuously under normal control of temperature and humidity.  Include one copy of these instructions with the equipment at time of shipment.
PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering transformers that may be incorporated into the Work include, but are not limited to, the following:

1. MagneTek Inc.

2. Siemens Energy & Automation, Inc.

3. Square D; Groupe Schneider.

2.2 DRY TYPE TRANSFORMER

A. General
1. 2-winding type, designed for operation with high-voltage windings connected to a 3-phase, 60-Hz & grounded-neutral distribution system.
2. Comply with NEMA ST 20, IEEE C.57.12.01, and IEEE C57.94, and list and label as complying with UL 1562.
3. The transformer shall be designed to meet the sound level standards for dry-type transformers as defined in NEMA TR1. The measurement procedure shall be as specified in ANSI C57.12.90.

4. The transformer shall be of explosion-resistant, fire-resistant, air-insulated, ventilated dry type construction, and cooled by the natural circulation of air through the windings.

B. Ratings

1. kVA Rating:
2000kVA

2. Impedance:

5.75%

3. High Voltage:
11.2kV Delta

4. Low Voltage:
277/480V Wye

5. BIL:  


60kV

C. Insulation Class:  220 deg C.

1. Rated Temperature Rise:  115 deg C maximum rise above 40 deg C.

D. High-voltage and low-voltage windings shall be copper 

E. Full-Capacity Voltage Taps:  
1. Four 2.5-percent taps; 2 above and 2 below rated high voltage; 
2. Tap leads shall be studs terminated on the coils and equipped with externally operable tap changer for changing taps for de-energized use and with a position indicator.

F. Enclosure:  NEMA 1 Indoor, ventilated.
G. Core and Coil Assembly
1. The entire core and coil assembly shall be Vacuum Pressure Encapsulated (VPE) with a silicone resin.  The total VPE process shall apply a four (4) cycle shield of silicone resin to the coils and a two (2) cycle protective shield to the bus, core and support structure. The VPE process shall effectively encapsulate the entire core and coil assembly which results in a transformer which is virtually impermeable to moisture, dust, dirt, salt, air, and other industrial contaminants.

2. The high and low voltage coil assembly shall be preheated to evaporate any moisture, then placed into a vacuum pressure tank. The air in the tank shall be evacuated; and at extremely low absolute pressure, all air bubbles are to be drawn out of the insulating materials.

H. Future Forced Air Cooling Provisions

1. All necessary components, wiring, fans and the relay required for the automatic control to increase the kVA rating by 33%. 
2. Electronic temperature monitor and fan control unit. The temperature monitor and fan control relay shall include digital readout. 

3. Audible high temperature alarm with alarm silence pushbutton; 
4. Peak temperature memory with read and reset switch; 
5. Auto/manual fan control switch, system test switch. 

6. Temperature sensing in all three low-voltage coils. 

7. Auxiliary alarm contact and means for remote control and temperature monitoring shall be provided. Control power shall be provided from existing external control power source.

I. The transformer shall be supplied in a knockdown case design, for ease in fitting through limited openings, and shall be of heavy gauge sheet steel construction, equipped with removable panels for access to the core and coils. Front and rear panels shall incorporate lowered ventilating.
J. Terminal Compartments/Flange Connections
1. The transformer unit supplied shall include a buss way flange.

2. Connections between the primary device and transformer shall be bus.
3. Connections between the transformer and secondary shall be flexible bus braid.
K. Include the following accessories:

1. Low-Voltage Surge Arresters:  Metal-oxide-varistor type complying with NEMA LA 1; factory installed and connected to low-voltage terminals.

2. High-Voltage Terminal Compartment:  Steel compartment with height to match transformer.

3. High-Temperature Alarm:  A sensor at the transformer with local audible and visual alarm and contacts for remote alarm.

2.3 FINISHES

A. Enclosure Coating System to match existing switchboards located within the room.
2.4 SOURCE QUALITY CONTROL

A. Factory Tests
1. The following standard factory tests shall be performed on all equipment provided under this section. All tests shall be in accordance with the latest version of ANSI and NEMA standards.
2. Resistance measurements of all windings on the rated voltage connection of each unit and at the tap extremes of one unit only of a given rating on this project 
3. Ratio tests on the rated voltage connection and on all tap connections.

4. Polarity and phase-relation tests on the rated voltage connections.
5. No-load loss at rated voltage on the rated voltage connection.

6. Exciting current at rated voltage on the rated voltage connection.

7. Impedance and load loss at rated current on the rated voltage connection of each unit and on the tap extremes of one unit only of a given rating on this project.

8. Applied potential test.

9. Induced potential tests.

10. Perform additional 100% quality control impulse test on each unit.
11. The manufacturer shall provide three (3) certified copies of factory test reports.
12. ANSI impulse test on all windings.

13. Factory tests as outlined above shall be witnessed by the owner’s representative.  The manufacturer shall notify the owner two (2) weeks prior to the date the tests are to be performed. The manufacturer shall include the cost of transportation and lodging for up to three (3) owner’s representatives. The cost of meals and incidental expenses shall be the owner’s responsibility.
PART 3 -  EXECUTION

3.1 INSTALLATION

A. Comply with IEEE C2.

B. Identify transformers and install warning signs according to Division 16 Section "Basic Electrical Materials and Methods."

C. Identify transformers and install warning signs according to Division 16 Section "Basic Electrical Materials and Methods."

D. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

3.2 GROUNDING

A. Separately Derived Systems:  Make grounding connections to grounding electrodes and bonding connections to metallic piping as indicated to comply with NFPA 70.

B. Comply with Division 16 Section "Grounding" for materials and installation requirements.

3.3 FIELD QUALITY CONTROL

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to supervise the field assembly and connection of components, and the testing and adjusting of transformer components and accessories.

B. Test Objectives:  To ensure transformer is operational within industry and manufacturer's tolerances, is installed according to the Contract Documents, and is suitable for energizing.

C. Test Labeling:  On satisfactory completion of tests for each transformer, attach a dated and signed "Satisfactory Test" label to tested component.

D. Schedule tests and provide notification at least 7 days in advance of test commencement.

E. Report:  Submit a written report of observations and tests.  Report defective materials and installation.

F. Include the following minimum inspections and tests according to manufacturer's written instructions.  Comply with IEEE C57.12.90 for test methods and data correction factors for liquid-filled units and with IEEE C57.12.91 for dry-type units.

1. Inspect accessible components for cleanliness, mechanical and electrical integrity, and damage or deterioration.  Verify that temporary shipping bracing has been removed.  Include internal inspection through access panels and covers for dry-type transformers.

2. Inspect bolted electrical connections for tightness according to manufacturer's published torque values or, if not available, those specified in UL 486A and UL 486B.
3. Insulation Resistance:  Perform megohmmeter tests of primary and secondary winding to winding and winding to ground.

a. For Windings' Ratings from 0 to 600 V:  1000-V, dc minimum test voltage; and 500 megohms for dry-type.
b. For Windings' Ratings from 5000 to 35,000 V:  5000-V, dc minimum test voltage; and 25,000 megohms.
4. Duration of Each Test:  10 minutes.
5. Temperature Correction:  Correct results for test temperature deviation from 20 deg C standard.
6. Turns Ratio:  Measure between windings at each tap setting.  Measured ratios deviating more than 0.5 percent from calculated or measured ratio for an adjacent coil are not acceptable.
7. Winding Resistance:  Measure for windings at nominal tap setting.  Measured resistance deviating more than 1 percent from that of adjacent windings is not acceptable.
8. Overpotential Tests:  Apply between high and low voltage and ground at not more than 85 percent of factory-test value for 1 minute.

G. Test Failures:  Compare test results with specified performance or manufacturer's data.  Correct deficiencies identified by tests and retest.  Verify that transformers meet specified requirements.

3.4 CLEANING

A. On completion of installation, inspect components.  Remove paint splatters and other spots, dirt, and debris.  Repair scratches and mars on finish to match original finish.  Clean components internally using methods and materials recommended by manufacturer.

3.5 ADJUSTING

A. After installing and cleaning, touch up scratches and mars on finish to match original finish.

B. Adjust transformer taps to provide optimum voltage conditions at utilization equipment throughout normal operating cycle of facility.  Record primary and secondary voltages and tap settings and submit with test results.

C. Occupancy Adjustment:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in readjusting transformer tap settings to suit actual occupied conditions.  Provide up to 2 visits to Project Site for this purpose without additional cost.

1. Voltage Recordings:  Contractor performed.  Provide up to 48 hours of recording on the low-voltage system of each medium-voltage transformer.

2. Point of Measurement:  Make voltage recordings at load outlets selected by Owner.

3.6 DEMONSTRATION

A. Engage a factory-authorized service representative to explain transformers and accessories and to train Owner's maintenance personnel.  Include a minimum of 8 hours of training in operation and maintenance.  Provide both classroom training and hands-on equipment operation covering the following:

1. Safety precautions.

2. Features and construction of project transformers and accessories.

3. Routine inspection, test, and maintenance procedures.

4. Routine cleaning.

5. Features, operation, and maintenance of integral disconnect switches and protective devices.

6. Interpretation of readings of indicating and alarm devices.

7. Fuse selection.

8. Protective-relay setting considerations.

9. Features, operation, and maintenance of separable, insulated, connector system.

10. Tap-changing procedures.

B. Schedule training with Owner with at least 7 days' advance notice.
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