SECTION 16276: LIQUID FILLED SECONDARY SUBSTATION TRANSFORMERS

SECTION 26 12 13: LIQUID FILLED MEDIUM VOLTAGE TRANSFORMERS

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Integral distribution center liquid-filled secondary substation transformers.

1.02 RELATED SECTIONS

1.03 REFERENCES

The integral distribution center liquid-filled secondary substation transformer and protection devices in this specification shall be designed and manufactured according to latest revision of the following standards (unless otherwise noted).

A. ANSI/IEEE C57.12.00, Distribution, Power, and Regulating Transformers, General Requirements for Liquid-Immersed

B. ANSI/IEEE C57.12.90, Test Code for Liquid-Immersed Distribution, Power and Regulating Transformers and Guide for Short-Circuit Testing of Distribution and Power Transformers

C. ANSI/IEEE C57.98, Impulse Tests, Guide for Transformer (Appendix to ANSI/IEEE C57.12.90)

D. ANSI/NFPA 70, National Electrical Code

E. ASTM D877 - Test Method for Dielectric Breakdown Voltage of Insulating Liquids Using Disk Electrodes.

1.04 DEFINITIONS

1.05 SYSTEM DESCRIPTION

A. Transformer shall be [indoor] [outdoor] secondary unit substation type from incoming line terminals to outgoing feeder terminals.

B. Primary terminations shall be side-wall mounted for: [close-coupling to high voltage switchgear] [cable connections in air-filled terminal chambers].

C. Secondary terminations shall be side-wall mounted for: [close-coupling to low voltage switchgear] [busway or cable connections in air-filled terminal chambers].

1.06 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]:

B. Product Data;

C. Shop Drawings on transformer.

1.07 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.

1.08 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.

1.09 QUALITY ASSURANCE (QUALIFICATIONS)

A. Manufacturer shall have specialized in the manufacture and assembly of integral distribution center liquid-filled secondary substation transformer for [20] years.

1.010 REGULATORY REQUIREMENTS

1.011 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, protect, and handle products in accordance with recommended practices listed in manufacturer's Installation and Maintenance Manuals.

B. Inspect and report concealed damage to carrier within specified time.

C. Store in a clean, dry space. Maintain factory protection or cover with heavy canvas or plastic to keep out dirt, water, construction debris, and traffic. (Heat enclosures to prevent condensation.)

1.012 PROJECT CONDITIONS (SITE ENVIRONMENTAL CONDITIONS)

A. Follow (standards) service conditions before, during and after liquid filled secondary substation transformer installation.

B. Liquid-filled secondary substation transformer shall be located in areas away from hazardous materials. Ambient temperature of area will be between minus [30] and plus [40] degrees C.

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 acceptable manufacturers are [ _____________ and ____________ ]. All manufacturers' products shall be of equivalent quality, dimensions and operating features and shall comply with all requirements specified or indicated in these contract documents.

2.02 MANUFACTURED ASSEMBLIES

A. Furnish GE type liquid filled secondary substation transformers as indicated in drawings.

2.03 EQUIPMENT

A. Refer to drawings for: actual layout and location of equipment and components; current ratings of devices, bus bars, and components; voltage ratings of devices, components and assemblies; and other required details.

2.04 PRIMARY (INCOMING / LINE) SECTION

A. Where indicated on the drawings, the transformer shall have one integrally mounted air-filled primary terminal compartment with [pothead] [clamp-type terminals] [compression type terminals]. Refer to the drawings for specific wire size and type. The terminals shall be [radial feed] [loop feed] [a combination of radial feed and loop feed].

1. [A set of TRANQUELL® [station] [intermediate] [distribution] class[ ___ ] KV surge arrestors shall be mounted inside terminal compartment.]

B. Where indicated on the drawings the transformer shall have an air-interrupter switch with [pothead] [clamp-type terminals] [compression type terminals]. Refer to the drawings for specific wire size and type. The terminals shall be [radial feed] [loop feed] [a combination of radial feed and loop feed].

1. The switch shall be a  2-position (open, close) 3-pole, gang-operated, air-interrupter, switch with stored-energy operating mechanism rated [5 KV] [15 KV] [as indicated on the drawings], [600] [1200] amps continuous.

2. The primary switch Basic Impulse Rating shall be [as indicated on the drawings] [a minimum of 30 KV BIL for 5 KV system voltages (standard) and a minimum of 95 KV BIL for 15 KV system voltages] [60 KV BIL] [75 KV BIL] [95 KV BIL] [110 KV BIL].

3. [The primary switch shall be key interlocked to the secondary main device.]

4. One set of three power fuses[ GE Type EJ] [ S&C Type SM4S] [ S&C Type SM5S] shall be mounted in separate compartment within switch unit. Fuses shall be accessible through a hinged door mechanically interlocked with interrupter switch such that entry may be accomplished by deenergizing the switch. Fuses shall be rated [ ___ ] amperes and suitable for use on circuit having short-circuit capacity of [ ___ ] KVA symmetrical at [ ___ ] VAC.

5. [A set of TRANQUELL® [station] [intermediate] [distribution] class [ ___ ] KV surge arrestors shall be mounted inside terminal compartment.]

C. Where indicated on the drawings the transformer shall have a double air-interrupter switch with [pothead] [clamp-type terminals] [compression type terminals]. Refer to the drawings for specific wire size and type. The terminals shall be [radial feed] [loop feed] [a combination of radial feed and loop feed].

1. The double air-interrupter switch shall be rated [5] [15] KV, [600] [1200] amps continuous. It shall consist of two 2-position (open, close), 3-pole, gang-operated, air interrupter switches, equipped with stored-energy mechanisms. Switches shall be key interlocked so that only one switch can be CLOSED at a time.

2. The primary switch Basic Impulse Rating shall be [as indicated on the drawings] [a minimum of 60 KV BIL for 5 KV system voltages (standard) and a minimum of 95 KV BIL for 15 KV system voltages] [60 KV BIL] [75 KV BIL] [95 KV BIL] [110 KV BIL].

3. [The primary switch shall be key interlocked with secondary main device.]

4. One set of three power fuses [ GE Type EJ] [ S&C Type SM4S] [ S&C Type SM5S] shall be mounted in separate compartment within switch unit. Fuses shall be accessible through a hinged door mechanically interlocked with interrupter switch such that entry may be accomplished by deenergizing the switch. Fuses shall be rated [ ___ ] amperes and suitable for use on circuit having short-circuit capacity of [ ___ ] KVA symmetrical at [ ___ ] VAC.

5. [A set of TRANQUELL® [station] [intermediate] [distribution] class [ ___ ] KV surge arrestors shall be mounted inside terminal compartment.]

2.05 TRANSFORMER SECTION

A. General construction

1. Transformer shall be liquid-filled construction. It shall be designed and manufactured in accordance with ANSI C57.12.00 latest revision.

2. Transformer shall be constructed of high-grade, grain oriented, silicon steel laminations, with high magnetic permeability. Magnetic flux density is to be kept well below the saturation point. Core construction shall include mitered joints to keep core losses, excitation current and noise level at a minimum.

3. Coils shall be neatly wound under tension, utilizing adhesive-coated electrical grade insulating paper between LV and HV layers and between LV and HV windings.

4. Sealed tank construction shall be furnished, with cooling radiators welded or bolted to tank walls. Tank shall be leak tested after vacuum filling.

5. Secondary substation transformer tanks shall have side wall mounted bushings with flanges for connection to switchgear or air terminal compartments.

6. For units 750 KVA and above, the tank size, radiators and bushings shall be sized for the future forced air cooled rating.

B. Ratings

1. Transformers shall be rated as indicated in drawings.

2. The average winding transformer temperature rise shall be [ 65 degree C (standard)] [ 55 degree C] [ 55/65 degree C].

3. The transformer primary Basic Impulse Rating shall be [as indicated on the drawings] [a minimum of 60 KV BIL for 5 KV system voltages (standard) and a minimum of 95 KV BIL for 15 KV system voltages] [60 KV BIL] [75 KV BIL] [95 KV BIL] [110 KV BIL].

4. Fan cooling [is not required - OA Rating only. Provide provisions] for installation of future fan cooling - OA/FFA Rating [shall consist of 120/240 VAC cooling fans with automatic control] for increased capacity of 15 percent (750-2000 KVA) or 25 percent (2500-3000 KVA) - OA/FA Rating (includes liquid temperature indicator)].

C. Standard features

D. Windings shall be [Aluminum (standard)] [Copper].

1. Transformer primary shall have four 2-1/2 percent full capacity taps, two above and two below rated nominal voltage. Taps shall have an externally operated manual tap changer for use only when transformer is de-energized. Tap changer shall have provision for padlocking.

2. Corrosion resistant diagrammatic nameplate.

3. Provisions shall be provided for lifting and jacking the unit into place.

4. A base suitable for rolling and skidding parallel to centerline shall be provided.

5. A ground pad shall be located on low voltage end of enclosure.

6. The unit shall be a 60 hertz design.

7. [65] [55/65] degrees C average winding rise ratings.

8. Pressure-vacuum gage

9. Hand hole on cover

10. Drain valve and sampling device

11. Top filling connection

12. Liquid-level gage (with alarm contacts)

13. Dial-type thermometer (with alarm contacts)

E. [Optional Accessories] 

1. [Third party listed less-flammable fluid, [Silicone] [R-temp] [Envirosafe]]

2. [Pressure relief device ]

3. [Fault pressure relay]

4. [Neutral grounding resistor]

F. Other Features

1. A loss evaluation report [is not required] [from the factory shall be provided] [for each unit shall be provided and shall be factory certified as to the information].

G. Accessories

1. [120 VAC Space Heaters] [1. 120 VAC Space Heaters with Thermostat] [1. 240 VAC Space Heaters] [1. 200 VAC Space Heaters with Thermostat]

2.06 SECONDARY (OUTGOING / LOAD) SECTION

A. Where indicated on the drawings, the transformer shall have one integrally mounted air-filled secondary terminal compartment with [clamp-type terminals] [compression type terminals]. Refer to the drawings for specific wire size and type.

B. Where indicated in the drawings, the transformer shall have an integral transition section which shall allow a close couple connection to the [secondary low voltage switchgear line up] [secondary switchboard] [secondary motor control center]. See appropriate specification section for equipment.

C. The connection to the secondary low voltage equipment shall be made by [copper flex-braid] [aluminum flex-braid] [solid copper bars] [solid aluminum bars] [copper wire] [aluminum wire].

2.07 FINISH

A. The tank paint finish shall be neat clean and highly resistant to corrosion. Metal surfaces shall be thoroughly cleaned of all foreign matter prior to painting. Finish shall be ANSI 61 gray paint.

2.08 TESTING

A. Each transformer shall receive all standard commercial tests in accordance with ANSI C57.12.90, latest revision, with test results available by transformer serial number upon request.

B. [Complete ANSI design test data shall] be available on the transformer, including short circuit testing, available on request.

C. [The following special tests shall be performed] on each transformer in accordance with applicable ANSI standards (indicate desired tests):

1. [Impulse test on the high voltage winding.]

2. [Temperature test at self-cooled rating]

3. [Temperature test at maximum cooled rating.]

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify that liquid-filled secondary substation transformers are ready to install.

B. Verify field measurements are as [shown on Drawings] [instructed by manufacturer].

C. Verify that required utilities are available, in proper location and ready for use.

D. Beginning of installation means installer accepts conditions.

3.02 INSTALLATION

A. Install per manufacturer's instructions.

B. Install required safety labels.

3.03 FIELD QUALITY CONTROL

A. Field inspection (testing) shall be performed as specified.

B. Test dielectric liquid to ASTM D877, using 25,000 volts minimum breakdown voltage, after installing transformer and before energizing it from system.

C. Inspect installed transformers for anchoring, alignment, grounding and physical damage.

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

3.04 ADJUSTING

A. Adjust all [ circuit breakers] [, ] [ switches] [, ] [ access doors] [, ] [ operating handles] for free [mechanical] [ and/or ] [electrical] operation as described in manufacturer's instructions.

B. Adjust primary taps so that secondary voltage is within [2] percent of rated voltage.

C. Return "odd" Kirk keys to Engineer before energizing equipment.

3.05 CLEANING

A. Clean interiors of [switchboards] [, ] [panels] [, ] [separate enclosures] to remove construction debris, dirt, shipping materials.

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