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SINGLE PHASE PAD-MOUNTED TRANSFORMERS PART 1 GENERAL 1.01 SCOPE A. The Vendor shall furnish the pad-mounted transformer(s) as specified herein. B. Bidders shall be required to submit bid with product cut sheet with ratings and listed dimensions (hard and soft copy). 1.02 REFERENCES A. The pad-mounted transformer(s) and all components shall be designed, manufactured and tested in accordance with the latest applicable NEMA (NEMA 210), IEEE, NETA(ATS1987), and ANSI standards (ANSI C57). . 1.04 SUBMITTALS – FOR CONSTRUCTION A. The following information shall be submitted for record purposes: 1. Final as-built drawings and information for items listed in paragraph 1.03 2. Wiring diagrams 3. Production test reports 4. Installation information 5. Seismic certification. B. The final (as-built) drawings shall include the same drawings as the construction drawings and shall incorporate all changes made during the manufacturing process. Line 1.05 QUALIFICATIONS A. The manufacturer of this equipment shall have produced similar electrical equipment for a minimum period of five (5) years. When requested by the Engineer, an acceptable list of installations with similar equipment shall be provided demonstrating compliance with this requirement. B. The equipment and major components shall be suitable for and certified to meet all applicable seismic requirements of the California Building Code (CBC) in a zone 4 critical facility application. Guidelines for the installation consistent with these requirements shall be provided by the transformer manufacturer and be based upon testing of representative equipment. C. The following minimum mounting and installation guidelines shall be met, unless specifically modified by the above referenced standards. 1. The equipment manufacturer shall certify that the equipment can withstand, that is, function following the seismic event, including both vertical and lateral required response spectra as specified in above codes. 2. The equipment manufacturer shall document the requirements necessary for proper seismic mounting of the equipment. Seismic qualification shall be considered achieved when the capability of the equipment, meets or exceeds the specified response spectra. 1.06 DELIVERY, STORAGE, AND HANDLING
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A. All units to be shipped in open rack type flatbed trailers. Closed van type trailers are unacceptable and will be rejected. Stacking of objects on top of each unit is not permitted. B. Units shall be mounted on a solid wooden pallet, or other approved pallet, for ease of removal with forklift truck. C. Units shall be protected during shipment so as to prevent damage to all exterior surfaces by the hold down devices. All parts of the transformer in contact with shipping holddown devices should be protected to prevent chafing or other damage. Units showing damage to the paint finish are subject to rejection by the district and corrective action by the manufacturer. D. Freight on board (FOB) destination – Any location within the city of San Francisco, CA. 1.07 OPERATION AND MAINTENANCE MANUALS A. Drawings and technical data on the proposed transformer to be manufactured shall be submitted to the Engineer – for review and approval prior to manufacturing or shipping. B. Equipment operation and maintenance manuals shall be provided with each assembly shipped and shall include instruction leaflets, instruction bulletins and renewal parts lists where applicable, for the complete assembly and each major component. a. Detailed drawing of the unit showing final dimensions, clearances, and weight b. Exterior mounted devices c. Parts list including catalog numbers d. Nameplate e. Installation, Maintenance, and Operation Instructions f. Recommended spare parts list g. Standard 1 year warranty PART 2 PRODUCTS 2.01 MANUFACTURERS A. ABB B. Cooper C. Howard Industries, or approved equal The listing of specific manufacturers above does not imply acceptance of their products that do not meet the specified ratings, features and functions. Manufacturers listed above are not relieved from meeting these specifications in their entirety. Transformers shall fit in a PG&E’s style DF-LB (3Wire) Box-Pad to qualify for bid. 2.02 RATINGS A. The ratings of the transformer shall be as follows: 75KVA, 167KVA ONAN Cooling Class Shell Core Type 60 Hz Frequency Minimum Impedance +/- ANSI standard tolerances: 75KVA – 1.50% MEDIUM VOLTAGE SINGLE PHASE PAD-MOUNTED TRANSFORMER
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167KVA – 3.25% HV 12 kV Single Phase HV BIL 95 kV HV de-energized 4 Taps two 2-1/2% above normal two 2-1/2% below normal LV 120/240 Volts 1 phase three wire LV BIL 30kV 2.03 CONSTRUCTION A. The unit shall be Envirotemp FR-3 oil filled, or equivalent, and shall be in accordance with the latest edition of the NEC. The transformer manufacturer shall certify that the transformer is non-PCB, containing less than 1 part per million detectable PCBs. All metallic non-current carrying parts of the transformer shall be grounded. A ground pad with two connection points shall be located in the primary or secondary compartment, shown on the submittal drawings, and approved by the engineer. C. The transformer shall carry its continuous rating with average winding or temperature rise by resistance that shall not exceed 65 degrees C rise, based on an average ambient of 25 degrees C over 24 hours with a maximum of 40 degrees C. D. The transformer shall be designed to meet the sound level standards for liquid transformers as defined in NEMA and ANSI. D. The High-voltage and low-voltage windings shall be aluminum or copper. Insulation between layers of the windings shall be by thermally set insulating paper or equal. E. The main transformer tank and attached components shall be designed to withstand pressures greater than the required operating design value without permanent deformation. Construction shall consist of carbon steel reinforced with external, internal, or sidewall braces. All seams and joints shall be continuously welded. F. If the transformer is greater than 150 KVA, the manufacturer shall provide secondary bushing support system capable of supporting copper cables sized according to NEC for the full load of the transformer. The secondary bushings shall be four hole spades with NEMA standard spacing for the spade holes. The manufacturer shall provide additional support locations for the cable. G. The assembly shall be individually welded and receive a quality control pressurized check for leaks. The entire tank assembly shall receive a similar leak test before tanking. A final six hour leak test shall be performed. H. The transformer shall be compartmental-type, self-cooled and tamper-resistant for mounting on a pad. The unit shall restrict the entry of water (other than flood water) into the compartments so as not to impair its operation. The top of terminating compartments shall be slightly sloped to prevent the accumulation of water on the top surface of the terminating compartment. There shall be no exposed screws, bolts or other fastening devices that are externally removable. I. The transformer(s) shall consist of a transformer tank and full-height, bolt-on high- and low voltage cable terminating compartment located side-by-side separated by a rigid metal MEDIUM VOLTAGE SINGLE PHASE PAD-MOUNTED TRANSFORMER
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barrier. Each compartment shall have separate doors, designed to provide access to the highvoltage compartment only after the low-voltage has been opened. There shall be at least one additional fastening device accessible only after the low-voltage door has been opened, which must be removed to open the high-voltage door. Doors shall be mounted flush with the cabinet frame. The low-voltage door shall have a handle-operated, three-point latching mechanism designed to be secured with a single padlock. A hex-head or penta-head bolt shall be incorporated into the low-voltage door latching mechanism. Both high and low voltage doors shall be incorporated into the low-voltage door latching mechanism. Both high and low-voltage doors shall be equipped with stainless steel hinges and door stops to secure the doors in the open position. J. Compartment sills, doors and covers shall be removable to facilitate cable pulling and installation. When facing the front of the transformer, the high-voltage door shall be on the left with the low-voltage door on the right. Compartments shall be designed for cable entry from below. K. Transformer(s) shall be supplied with a welded or bolted main tank cover and be of a sealed tank construction designed to withstand a pressure of 7 psig without permanent distortion. The tank cover shall be designed to shed water and be supplied with a tamperresistant access handhole sized to allow access to internal bushing and switch connections. The transformer shall remain effectively sealed for a top-oil temperature of -5 degrees C to 105 degrees C. When necessary to meet the temperature rise rating specified cooling panels shall be provided. L. When high-voltage taps are specified above, full-capacity taps shall be provided with a tap changing mechanism designed for de-energized operation. The tap changer operator shall be located within one of the compartments. M. The coil windings shall be, designed to reduce losses and manufactured with the conductor material as specified above. All insulating materials shall be rated for 120 degrees C class. N. The core material shall be high-grade, grain-oriented, non-aging silicon core steel with high magnetic permeability, low hysteresis and eddy current losses. Magnetic flux densities are to be kept well below saturation to allow for a minimum of 10 percent overvoltage excitation. The cores shall be properly annealed to reduce stresses induced during the manufacturing processes and reduce core losses. O. The core frame shall be designed to provide maximum support of the core and coil assembly. The core frame shall be welded or bolted to ensure maximum short-circuit strength. P. The core and coil assembly shall be designed and manufactured to meet the short-circuit requirements of ANSI C57.12.90. The core and coil assembly shall be baked in an oven prior to tanking to “set” the epoxy coating on the insulating paper and remove moisture from the insulation prior to vacuum filling. Q. Transformer shall be vacuum-filled with the appropriate fluid as indicated in Specification 2.03 A. The process shall be of sufficient vacuum and duration to insure that the core and coil assembly is free of moisture prior to filling the tank. MEDIUM VOLTAGE SINGLE PHASE PAD-MOUNTED TRANSFORMER
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2.04 ACCESSORIES A. Transformer features and accessories shall include: 1. Dial-type thermometer 2. Liquid level gauge 3. Pressure-vacuum gauge 4. Drain valve with sample valve 5. Pressure relief valve 6. Non-PCB label 7. Upper fill/filter press connection or valve. . 8. Three internal backup fuses in a sizes recommended by the manufacturer and approved by the engineer 2.05 PRIMARY CONNECTIONS A. Transformer primary connections shall be 200A dead front load break wells and inserts for the cable sizes specified by the engineer. Loop Feed configuration. 2.06 HIGH-VOLTAGE SWITCHING A. Provide a two-position, oil-immersed, gang-operated, rotary, load-break switch. The switch mechanism shall be spring loaded and the operation shall be independent of operator speed. The switch shall have the following ratings: 1. Continuous current 200 amperes. Momentary current 10,000 amps symmetrical (2 seconds). Make and latch 6,000 amps symmetrical. Load interrupting 200 amps. 2.07 MATERIALS The painting shall be applied using one of the following options, or as approved by the engineer in writing. 1. Option 1- Polyester urethane powder 2. Option 2 – Waterborne acrylic enamel A. Polyester Urethane Powder B. Waterborne acrylic paint is applied with an airless sprayer. C. The primer dry film thickness shall be between 1.5-2.5 mils D. Top coat dry film thickness shall be between 1.5 and 2.5 mils E. Total dry film thickness shall be between 3.0 –5.0 mils F. The topcoat color shall be as approved by the engineer, or painted pad-mount green, Munsell No.7GY3.29/1.5. G. The finished surface shall pass salt spray testing in excess of 250 hours 2.08 SURFACE PREPARATION A. Tank exteriors shall be thoroughly cleaned by steel grit shot blasting or sanding. Covers, compartments, cabinets, and other enclosures shall be shot blasted or sanded on both the interior and exterior surfaces. If the surfaces are sanded, the first sanding is with 180 grit sandpaper, followed by a second sanding with 220 or 240 grit sandpaper. All sanded surfaces must be cleaned prior to painting to remove contaminants The shot blasted or sanded steel shall remain indoors until the final topcoat has been applied and allowed to dry. B. Tanks, compartments, radiators, and any bolt on accessories shall be primed within 72 hours of shot blasting or sanding. 2.08 PAINTING SYSTEM MEDIUM VOLTAGE SINGLE PHASE PAD-MOUNTED TRANSFORMER
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A. Polyester Urethane Powder 1. Polyester urethane powder coating primer and topcoat is electrostatically applied to all inside and outside surfaces. 2. Application area shall be climate controlled and restricted access to reduce the potential for contamination. 3. The powder coating shall be cured according to the paint manufactures instructions H. Waterborne acrylic paint 1. The waterborne primer and topcoat shall come in ready to spray in 5 gallon or 55 gallon containers and shall not be thinned. 2. Transformer units shall include an epoxy mastic undercoat, Pittsburgh Paint Pittguard DTR 2 part Epoxy Mastic Coating, or approved equal. Wet film thickness shall be between 7 and 10 mils; dry film thickness shall be 5 to 7 mils. The undercoating shall be applied to bare shot blasted metal within 72 hours of shot blasting. Unless otherwise instructed, apply undercoating to the following areas: All surfaces and braces under the tank, and inside the base. Cabinets, air terminal chambers, flanges, inside, on the bottom, minimum of three inches up from the bottom pad surface Outside base, minimum of two inches up from bottom (pad) surface All corners and hard to reach places shall be painted with a disposable brush. For larger areas use a short nap roller, or disposable brush. 3. The waterborne primer shall be applied with an airless sprayer to a wet film thickness of 4 mils, and a dry film thickness of 1.5 mils. The top coat shall be applied to an wet film thickness of 4 mils and a dry film thickness of 1.5 mils. The manufacturer shall supply one pint of touch-up paint with the transformer. PART 3 EXECUTION 3.01 FACTORY TESTING A. The following standard factory tests shall be performed on the equipment provided under this section. All tests shall be in accordance with the latest applicable ANSI and NEMA standards. 1. Resistance measurements of all windings on the rated voltage connection. 2. Ratio tests on the rated voltage connection and on all tap connections 3. Polarity and phase-relation tests on the rated voltage connections 4. No-load loss at rated voltage on the rated voltage connection 5. Exciting current at rated voltage on the rated voltage connection 6. Impedance and load loss at rated current on the rated voltage connection. 7. Applied potential test 8. Induced potential tests A. The manufacturer shall provide three (3) certified copies of factory test reports to the Engineer. Provide one copy by email to the engineer within one week of testing, and two copies with the delivery of the transformer. 3.02 WARRANTY A. The manufacturer shall provide a one year repair or replacement warranty.t Word PSG Index One Line
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