SECTION 16465: LOW VOLTAGE GENERAL PURPOSE TRANSFORMERS

SECTION 26 22 13: LOW VOLTAGE DISTRIBUTION TRANSFORMERS

PART 1 GENERAL

A. The requirements of the Contract, Division [1] [01], and Division [16] [26] apply to work in this Section.

1.02 SECTION INCLUDES

A. This specification covers single-phase and three-phase general-purpose individually mounted dry-type transformers, 600V maximum, for general power and lighting applications


1.03 RELATED SECTIONS

1.04 REFERENCES

The equipment in this specification are designed and manufactured according to latest revision of the following standards (unless otherwise noted).

A. ANSI/IEEE C57.96, Distribution and Power Transformers, Guide for Loading Dry-Type appendix to ANSI C57.12 standards

B. ANSI/IEEE C89.2 - Dry Type Transformers for General Applications

C. ANSI/NFPA 70, National Electrical Code

D. IEEE C57.12.01, General Requirements for Dry-Type Distribution and Power Transformers Including Those with Solid Cast and / or Resin-Encapsulated Windings

E. IEEE C57.12.91, Test Code for Dry-Type Distribution and Power Transformers

F. NEMA ST 20, Dry Type Transformers for General Applications

G. UL 506, Specialty Transformers

H. NEMA- TP-1-2002

1.05 DEFINITIONS

1.06 SYSTEM DESCRIPTION

A. Power transformers shall be 2 winding dry type for general power and lighting applications. Transformers rated 1000 KVA or below shall be UL listed and bear required Listing Mark.

1.07 SUBMITTALS

A. Manufacturer shall provide copies of following documents to owner for review and evaluation in accordance with general requirements of Division [1] [01] and Division [16] [26]:

1. Product data on specified product documenting the following:

a. Dimensions

b. Weight

c. KVA

d. Voltage

e. % Impedance

f. Taps

g. Insulation Class

h. Sound Level

2. Wiring Diagram 

3. Installation Instructions

1.08 PROJECT RECORD DOCUMENTS

A. Maintain an up-to-date set of Contract documents. Note any and all revisions and deviations that are made during the course of the project.

B. Provide final as-built drawings and information for items listed in Paragraph 1.06.  All changes made during the manufacturing process shall be incorporated.  

1.09 OPERATION AND MAINTENANCE DATA

A. Manufacturer shall provide copies of installation, operation and maintenance procedures to owner in accordance with general requirements of Division [1] [01] and Division [16] [26].

B. Submit operation and maintenance data based on factory and field testing, operation and maintenance of specified product.

1.010 QUALITY ASSURANCE (QUALIFICATIONS)

A. The manufacturer of the transformer as indicated by the label on the transformer shall be the manufacturer of the major components within the transformer.

B. The manufacturers listed within this specification have been selected for use on this project.  All others need to be pre-approved by the engineer before submitting.

C. The manufacturer shall provide Seismic tested equipment as follows:  (verify below)  

1. The equipment and major components shall be certified to the seismic requirements of IBC-2003 and IEEE-693-1997. Guidelines for the installation consistent with these requirements shall be provided by the transformer manufacturer and be based upon testing of representative equipment. The equipment shall be qualified to an equipment importance factor, Ip, level of 1.5.

2. For z/h> 0, Ss shall be 150% minimum and Sds shall be 1.0g minimum for 3-phase convection and/or fan cooled transformers.  For encapsulated transformers, Ss shall be 300% minimum and Sds shall be 2.0g minimum.  

3. For z/h=0, Ss shall be 240% minimum and Sds shall be 1.6g minimum for dry-type transformers.  For encapsulated transformers, Ss shall be 300% minimum and Sds shall be 2.0g minimum.

4. Mounting recommendations shall be provided by the manufacturer based upon approved shake table tests used to verify the seismic design of the equipment.

5. The equipment manufacturer shall certify that the equipment can withstand and will be functional following a seismic event, including both vertical and lateral required response spectra as specified in above codes.

6. 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.

1.011 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, protect, and handle products in accordance with the manufactures recommendations.

B. Dry type transformers shall be located in well-ventilated areas, free from excess humidity, dust and dirt and away from hazardous materials.  Indoor locations shall be protected to prevent moisture from entering enclosure.

C. Equipment shall be shipped with edge and top protection that is adequate to protect the transformer enclosure from common dents and scratches.

1.012 PROJECT CONDITIONS (SITE ENVIRONMENTAL CONDITIONS)

A. Follow (standards) service conditions before, during and after transformer installation.

1.013 WARRANTY

A. Manufacturer warrants equipment to be free from defects in materials and workmanship for 1 year from date of installation or 18 months from date of purchase, whichever occurs first.

1.014 FIELD MEASUREMENTS

A. Make all necessary field measurements to verify that equipment shall fit in allocated space in full compliance with minimum required clearances specified in National Electrical Code.

PART 2 PRODUCTS

2.01 MANUFACTURER

A. General Electric Company products have been used as the basis for design. Other manufactures’ products of equivalent quality, dimensions and operating features may be acceptable, at the Engineer’s discretion, if they comply with all requirements specified.  All manufactures must be pre-approved by the engineer.

2.02 GENERAL REQUIREMENTS

A. Dry type general purpose transformers shall be rated as indicated in the drawings

B. Transformers supplied to this specification shall be able to operate continuously at 100 percent nameplate rating at ambient temperature not exceeding 40 degrees C.  Maximum temperature at top of enclosure shall not exceed 50 degree C rise above 40 degree C ambient.

C. Transformer shall have self-cooled sound levels equal to or lower then those established by ANSI/IEEE:

KVA


Sound Levels (dB)

0-9



40

10 – 50



45

51 – 150


50

151 – 300


55

301 – 500


60

Measured per ANSI C89.2-1986

D. Transformer shall be sound tested in the factory prior to shipment.  A record of the sound testing shall be retained by the manufacturer

E. Transformers shall meet the energy efficiency requirements of NEMA-TP-1-2002.

F. Transformers shall use properly classified UL approved temperature ratings. Temperature rise ratings shall be in accordance with UL 506. Insulation ratings shall be as indicated in drawings.

G. Transformer shall carry the fully-rated load continuously when the surrounding air does not exceed 30C/86F average, 40C/140F maximum and adjacent structures do not prohibit the free movement of cooling air.

H. Transformers 5 KVA and above shall be able to meet ANSI/IEEE C57.96 daily overload requirements listed in drawings. Transformers loaded in accordance with this paragraph shall be capable of long service life under thermal conditions specified. There shall be no need for derating.

I. Enclosures shall meet UL 506 requirements for the following characteristics:

1. Ventilation Openings;

2. Corrosion Resistance;

3. Cable Bending Space;

4. Surface Temperature Rise;

5. Wiring Compartment Temperature Rise;

6. Terminations.

J. Transformer Construction

1. Transformer core shall be constructed of high grade, non-aging silicon steel with high magnetic permeability and low hysteresis and eddy current losses. Magnetic flux densities shall be kept well below core saturation point.  Transformer core shall be clamped using insulated bolts through the core laminations to provide consistent pressure throughout the core length.  Completed core and coil shall be bolted to enclosure base and isolated  from base by rubber vibration-absorbing mounts. 

2. Transformer core shall be visibly grounded to enclosure. 

3. Enclosure shall be constructed of heavy gauge steel.

4. Coils shall be [aluminum] [copper].

2.03 ACCESSORIES

A. For 150 degree C. rise models:

1. Wall mounting brackets;

2. Weathershield kits.

2.04 LOAD TAPS

A. Transformers shall have following high voltage load tap arrangements unless noted otherwise in plans:

1. Through 2 KVA - no taps;

2. Through 23 KVA - no taps;

3. 3 through 25 KVA - [no taps] [2, 5 percent taps, both below nominal voltage] [4, 2-1/2 percent taps, 2 above, 2 below nominal voltage];

4. Through 500 KVA - 6, 2-1/2 percent taps, 2 above, 4 below nominal voltage;

5. 750 KVA - 4, 3.1 percent taps, 2 above, 2 below nominal voltage;

6. 1000 KVA - 2, 3.6 percent taps, 1 above, 1 below nominal voltage.

2.05 TESTING

A. Transformers furnished to this specification shall receive the following production tests:

1. Applied Potential;

2. Induced Potential;

3. No Load Losses;

4. Voltage Ratio;

5. Polarity;

6. Continuity

B. Manufacturer shall perform the following additional tests on units identical to the design type being supplied to this specification. Manufacturer shall provide on request test data sheets to prove performance of these tests.

1. Sound Levels

2. Temperature Rise Tests

3. Full-Load Losses

4. Regulation

5. Impedance

2.06 FINISH

A. Finish shall consist of degreasing, phosphate cleaning, and an electrodeposit ANSI 61 gray enamel paint.

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify that dry type transformers are ready to install.

B. Verify field measurements are as instructed by manufacturer.

C. Electrical Contractor to verify that required utilities are available.

D. Electrical Contractor has obtained all necessary data to install the unit.

3.02 LOCATION

A. Electrical Contractor to verify proper location for the unit.

B. The transformer shall be installed in a location where the sides with ventilated openings are a minimum distance of six inches from noncombustible structures or equipment to ensure adequate air circulation.

3.03 INSTALLATION

NOTE TO SPECIFIER: ADDITIONAL PROVISIONS AND EDITING MAY BE REQUIRED FOR THIS PART.

A. Install per manufacturer's instructions.

B. Install required safety labels.

3.04 FIELD QUALITY CONTROL

A. Inspect installed dry type transformers for anchoring, alignment, grounding and physical damage.

B. Check tightness of all accessible mechanical and electrical connections with calibrated torque wrench.  Minimum acceptable values are specified in manufacturer's instructions.

3.05 CLEANING

A. Repaint scratched or marred exterior surfaces to match original finish.
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