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SPECIAL SPECIFICATION





SECTION 16460-S





TRANSFORMERS











PART 1 - GENERAL





1.01	RELATED DOCUMENTS





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





1.02	SUMMARY





	


A.	This Section includes general-purpose and specialty dry-type transformers and voltage regulators with windings rated 600 V or less.





1.03	SUBMITTALS





	A.	General:  Submit the following according to the provisions of Specification Section 1300-S.





	B.	Product data for each product specified, including dimensioned plans, sections, and elevations.  Show minimum clearances and installed features and devices.





	C.	Wiring diagrams of products differentiating between manufacturer-installed and field-installed wiring.





	D.	Product certificates signed by manufacturers certifying that their products comply with the specified requirements.





	E.	Qualification data for firms and persons specified in the "Quality Assurance" Article to demonstrate their capabilities and experience.  Include a list of relevant completed projects with project names and addresses, and names and addresses of the respective Architects and Owners.





	


F.	Product Test Reports:  Certified copies of manufacturer's design and routine factory tests required by the referenced standards.





	


G.	Sound Level Test Reports:  Certified copies of manufacturer's sound level tests applicable to equipment for this Project.


	H.	Operation and maintenance data for materials and products to include in the "Operating and Maintenance Manual" specified in Division 1.





	I.	Field test reports of tests and inspections conducted according to Part 3 of this Section.





1.04	QUALITY ASSURANCE





	A.	Manufacturer Qualifications:  A firm experienced in manufacturing components that comply with the requirements of these Specifications and that have a record of successful in-service performance.





	B.	Field-Testing Agency Qualifications:  To qualify for acceptance, an independent testing agency must demonstrate, based on evaluation of agency-submitted criteria conforming to ASTM E 699, that it has the experience and capability to satisfactorily conduct the testing indicated.





	C.	Comply with NFPA 70 "National Electrical Code."





	D.	Comply with IEEE C2 "National Electrical Safety Code."





	E.	Listing and Labeling:  Products are listed and labeled.





	1.	The Terms "Listed" and "Labeled":  As defined in the "National Electrical Code," Article 100.





	


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





1.05	DELIVERY, STORAGE, AND HANDLING





	A.	Temporary Heating:  Apply temporary heat according to manufacturer's recommendations 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.








PART 2 - PRODUCTS





2.01	MANUFACTURERS





	A.	Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated in the Work are the following:


	





	





1.	Transformers:





	a.	Acme Electric Corp.


	b.	Bryant Electric.


	c.	Challenger Electrical Equipment Co.


	d.	Federal Pacific Transformer Co.


	e.	General Electric Co.


	f.	Hevi-Duty Electric.


	g.	Line Power Mfg. Corp.


	h.	MagneTek, Jefferson.


	i.	Master Electronic Controls.	


	j.	Matra Electric, Inc.


	k.	Micron Industries Corp.


	l.	NWL Transformers.


	m.	Parker Electrical Mfg. Co.


	n.	Rapid Power Technologies, Inc.


	o.	ROMAC Supply Co.


	p.	Siemens Energy & Automation, Inc.


	q.	Square D Co.


	r.	R.E. Uptegraff Mfg. Co.


	s.	Westinghouse Electric Corp.





	2.	Voltage Regulators:





	a.	Acme Electric Corp.


	b.	Cyberex, Inc.


	c.	Deltron, Inc.


	d.	General Electric Co.


	e.	Hevi-Duty Electric.


	f.	Hipotronics, Inc.


	g.	IEPS, Inc.


	h.	ITT Power Systems Corp.


	i.	MagneTek, Jefferson


	j.	Marelco Power Systems, Inc.


	k.	Master Electronic Controls.


	l.	Matra Electric, Inc.


	m.	Micron Industries Corp.


	n.	NLW Transformers.


	o.	Parker Electrical Mfg. Co.


	p.	Rapid Power Technologies.


	q.	ROMAC Supply Co.


	r.	Shape Electronics, Inc.


	s.	Seimens Energy and Automation, Inc.


	t.	Sola Electric.


	u.	Square D. Co.


	v.	The Superior Electric Co.


	w.	Westinghouse Electric Corp.





B.	Substitutions: only under provisions of Section 1600-S.





2.02	TRANSFORMERS, GENERAL





	A.	Transformers:  Factory-assembled and -tested, air-cooled units of types specified, designed for 60-Hz service.





	B.	Cores:  Grain-oriented, nonaging silicon steel.





	C.	Coils:  Continuous windings without splices except for taps.





	D.	Internal Coil Connections:  Brazed or pressure type.





2.03	GENERAL-PURPOSE, DRY-TYPE TRANSFORMERS





	A.	Comply with NEMA Standard ST 20 "Dry-Type Transformers for General Applications."





	B.	Transformers:  Two-winding type, 3-phase units using 1 coil per phase in primary and secondary.





	


C.	Windings:  All copper.





	


D.	Low Sound Level Units:  Minimum of 3 dBA less than NEMA ST 20 standard sound levels when factory tested according to IEEE Standard C57.12.91, "Test Code for Dry-Type Distribution and Power Transformers."





	E.	Features and Ratings:  As follows:





	


1.	Enclosure:  Indoor, ventilated, dripproof.





	F.	Insulation Class:  185 deg C or 220 deg C class for transformers 15 kVA or smaller; 220 deg C class for transformers larger than 15 kVA.





	


1.	Insulation Temperature Rise:  80 deg C maximum rise above 40 deg C.


	2.	Insulation Temperature Rise:  115 deg C maximum rise above 40 deg C.


	3.	Insulation Temperature Rise:  150 deg C maximum rise above 40 deg C, for 220 deg C class insulation; 115 deg C maximum rise for 185 deg C class insulation.





	G.	Taps:  For transformers 3 kVA and larger, full capacity taps in high-voltage winding are as follows:





	


1.	3 kVA through 10 kVA:  Two 5-percent taps below rated high voltage.





	2.	15 kVA through 500 kVA:  Six 2.5-percent taps, 2 above and 4 below rated high voltage.





	3.	750 kVA and Above:  Four 2.5-percent taps, 2 above and 2 below rated high voltage.





	


H.	Accessories:  The following accessory items are required where indicated:





	


1.	Electrostatic Shielding:  Insulated metallic shield between primary and secondary windings.





	a.	Connect shield to terminal marked "Shield" for grounding connection.





	b.	Capacitance:  Arrange shield to provide a maximum of 33 picofarads primary-to-secondary capacitance over a frequency range of 20 Hz to 1 MHz.





	2.	Wall-Mounting Brackets:  Manufacturer's standard brackets for transformers up to 75 kVA.





	


3.	Fungus Proofing:  Permanent fungicidal treatment for coil and core.





2.04	CONTROL AND SIGNAL TRANSFORMERS





	A.	Comply with NEMA Standard ST 1, "Specialty Transformers," and UL Standard 506, "Specialty Transformers."





	


B.	Ratings:  Continuous duty.  Where ratings is not indicated, provide capacity exceeding peak load by 50 percent minimum.





	C.	Type:  Self-cooled, 2-winding, dry type.





	


D.	Enclosure:  Suitable for the location where installed.





2.05	FINISHES





	A.	Indoor Units:  Manufacturer's standard paint over corrosion-resistant pretreatment and primer.





	B.	Outdoor Units:  Comply with "Enclosure Coating System" Article of IEEE Standard C57.12.28 "Pad-Mounted Equipment Enclosure Integrity."





2.06	SOURCE QUALITY CONTROL





	A.	Factory Tests:  Design and routine tests conform to referenced standards.





	


B.	Factory Sound-Level Tests:  Conduct sound-level tests on equipment for this Project where specified sound levels are below standard ratings.








PART 3 - EXECUTION





3.01	INSTALLATION





	A.	Arrange equipment to provide adequate spacing for access and for cooling air circulation.





	B.	Identify transformers and install warning signs accordingly. 





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





3.02	GROUNDING





	


A.	Ground transformers and systems served by transformers according  to NFPA 70. 





3.03	FIELD QUALITY CONTROL





	


A.	Manufacturer's Field Services:  Arrange and pay for the services of a factory-authorized service representative to supervise the field assembly and connection of components and pretesting and adjustment of adjustable voltage-regulating units.





	


B.	Independent Testing Agency:  Provide services of an independent electrical testing agency according to the requirements of Division 1 Section "Quality Control Services" to perform tests on installations made under this Section.





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





	D.	Test Labeling:  Upon satisfactory completion of tests for each unit, attach a dated and signed "Satisfactory Test" label to the tested component.





	E.	Schedule tests and provide notification at least one week in advance of test commencement.





	F.	Report:  Submit a written report of observations and tests.  Report defective materials and workmanship.





	G.	Tests:  Include the following minimum inspections and tests according to the manufacturer's instructions.  Conform to IEEE Standard Test Code C57.12.91 for dry-type units, test method, and data correction factors.





	1.	Inspect accessible components for cleanliness, mechanical, and electrical integrity, for presence of damage or deterioration, and to ensure removal of temporary shipping bracing.  Do not proceed with tests until deficiencies are corrected.





	a.	Include internal inspection through access panels and covers.





	b.	Inspect bolted electrical connections for tightness according to manufacturer's published torque values or, where not available, those of UL standards 486A and 486B.





	2.	Insulation Resistance:  Perform megohmmeter test of primary and secondary winding-to-winding and winding-to-ground.  Use a minimum test voltage of 1,000 V d.c.  Minimum insulation resistance is 500 megohms.





	3.	Duration of Each Test:  10 minutes.





	4.	Temperature Correction:  Correct results for test temperature deviation from 20 deg C standard.





	


5.	Testing for Voltage Regulators:  Perform same tests and inspections specified above for transformers.  Include functional test throughout operating range of device.  Check voltage tolerance, correction speed, and harmonic content of output for stepped changes in source voltage at 35 percent, 70 percent, and 100 percent of rated load.





	H.	Test Failures:  Correct deficiencies identified by tests and retest.  Verify that equipment meets the specified requirements.





3.04	ADJUSTING





	A.	After completing installation, cleaning, and testing, touch up scratches and mars on finish to match original finish.





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


�
	C.	Adjust voltage regulators to provide optimum voltage at equipment served throughout the normal operating cycle of the facility.  Record adjustment settings to submit with test results.








END OF SECTION
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