DIVISION 26 - ELECTRICAL

Section 26 22 00 - Dry-Type Transformers (600V and Less)


READ THIS FIRST

Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.

PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Dry-Type Transformers” Work is shown in the Contract Documents.   This section includes Dry-Type Transformers, under 600-Volt Class, of the following types:

1. Single-Phase, 3-167 kVA

2. Three-Phase, 3-1000 kVA

3. Three-Phase, K-Factor, 15-500 kVA

4. Buck-Boost, 0.25-5 kVA

1.2 GOVERNING CODES, STANDARDS AND REFERENCES
A. NEMA 250 (National Electrical Manufacturers Association) - Enclosures for Electrical Equipment (1000 Volts Maximum), 

B. NEMA ST 20 (National Electrical Manufacturers Association) - Dry-Type Transformers for General Applications, 

C. NETA ATS (International Electrical Testing Association) - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems, 

D. NFPA 70 (National Fire Protection Association) - National Electrical Code, 

E. UL 1561 - (Underwriters Laboratory) - Dry Type General Purpose and Power Transformers, 

1.3 SUBMITTALS

A. Submit materials data in accordance with of Section 01 33 00 - Submittals.  Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:
1. Product Data: Submit outline and support point dimensions of enclosures and accessories, unit weight, voltage, kVA, and impedance ratings and characteristics, tap configurations, insulation system type, rated temperature rise, compliance with seismic rating and labeling requirements.

2. Test Reports: Indicate loss data, efficiency at 25, 50, 75 and 100 percent rated load, and sound level.

3. Manufacturer Seismic Qualification Certification: Submit certification that transformers will withstand seismic forces defined in Section 26 05 48 - Seismic Controls for Electrical and Communication Work. Include the following:

a. Basis of Certification: Verify whether withstand certification is based on actual test of assembled components.

(1) The term “withstand” means the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event.

4. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.

5. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

1.4 QUALITY ASSURANCE

A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years successful in-service performance.

B. Listing and Labeling: Provide components, devices, and accessories that are Listed and Labeled as defined in NFPA 70, Article 100 and marked for intended use for the location and environment in which they are installed.

C. Comply with NFPA 70, as adopted and administered by the Authority Having Jurisdiction.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle in accordance with manufacturer’s written instructions. Lift only with lugs provided for the purpose. Handle carefully to avoid damage to transformer internal components, enclosure, and finish.

1.6 COORDINATION

A. Coordinate layout and installation of transformers with other construction including conduit, piping, equipment, and adjacent surfaces. Maintain required workspace clearances and required clearances for equipment access and ventilation.

B. Coordinate size and location of concrete bases with actual equipment supplied. Cast anchor-bolt inserts into bases, in accordance with drawings and Section 26 05 48 - Seismic Controls for Electrical and Communication Work. Refer to Division 3 Concrete for concrete, reinforcement, and formwork requirements.

C. Coordinate equipment supports, roof penetrations, and installation of roof curbs. Refer to Division 7 Thermal and Moisture Protection for roof accessory requirements.

PART 2   PRODUCTS

A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 GENERAL PURPOSE TWO-WINDING TRANSFORMERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Eaton.
2. General Electric Co.
3. Siemens.
4. Square D Co.; Division of Schneider Electric.
5. Or Approved Equal.  
B. Label: UL label required (except 1000 kVA 3-phase).

C. Construction:

1. Description: Copper, two-winding, dry-type, 3-phase units using 1 coil per phase in primary and secondary, size as indicated.
2. Compliance: Comply with NEMA ST 20 and UL 1561.

3. Insulation Class:
a. 15 kVA and smaller - 185°C class.
b. Larger than 15 kVA - 220°C class.
4. Insulation Temperature Rise:
a. 1-phase - 115°C rise above 40°C ambient.

b. 3-phase - 115°C rise above 40°C ambient.

5. Basic Impulse Level:

a. 3-300 kVA - 10kV

b. Over 300 kVA - 30kV

6. Impedance (%Z):  Between 3% and 5% unless otherwise approved [by F&I], including K-rated transformers.

7. Taps: 2-2 1/2% FCAN, 2-2 1/2% FCBN

8. Enclosure: 
a. Indoor, ventilated: NEMA 3R
b. Outdoor, ventilated, raintight, NEMA 3R
c. Outdoor areas, Ramp and Airfield:  NEMA 3R Vacuum Pressure Insulated (VPI) with openings facing toward building.
d. Outdoor, other locations: Totally enclosed, non-ventilated, raintight NEMA 3R.

e. Finish: ANSI 61 gray.

9. Case temperature: 35°C rise above ambient at warmest point at full load.

10. Sound Level Standards: [Sound level standards as defined in NEMA and ANSI] [Low-sound level rating of 3 dB minimum less than NEMA TR standard sound levels, for noise sensitive areas].
11. K-Factor transformers: Purpose-designed for high harmonic loads, 200% neutral, electrostatic shield.

12. Nameplate: Include transformer rating, transformer connection data and K-Factor (where applicable).

13. Seismic Rating:  Refer to Section 26 05 48 - Seismic Controls for Electrical and Communication Work.  
D. Ratings:
1. Single-Phase Transformers (3-167kVA)
a. Primary Winding: 240/480 Volts.
b. Secondary Winding: 120/240 Volts.
c. Taps:  2-2 1/2% FCAN, 2-2 1/2% FCBN
2. Three-Phase Transformers (3-1000kVA).
a. Primary Winding: 480 Volts.
b. Secondary Winding: 208Y/120 Volts.
3. Three-Phase, K-Factor Transformers (15-500kVA).
a. Primary Winding: 480 Volts.
b. Secondary Winding: 208Y/120 Volts. 

c. Taps: 2-2 ½% FCAN, 2-2 ½% FCBN
d. K-Factor Rating:  [K4] [K7] [K13] [Select K13 for 100% harmonic generating load (electronic ballasts, computers, data racks, etc).  Select K4 or K7 for loads that are half harmonic generating.  For unique applications such as a transformer dedicated to a single harmonic load, K20 or K30 transformers may be appropriate.]
2.2 BUCK-BOOST TRANSFORMERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Cutler-Hammer; Division of Eaton.
2. General Electric Co.
3. Square D Co. Division of Schneider Electric.
4. Siemens.

5. Or Approved Equal.  
B. Construction:

1. Description: NEMA ST 20 and list and label as complying with UL 1561.

2. Comply with NEMA Standard TP-1 for transformers rated 15kVA to 1000kVA.

3. Insulation system and average winding temperature rise:

a. 0.25-2 kVA - Class 185 with 80°C rise.

b. 3-7.5 kVA - Class 220 with 80°C rise.

4. Enclosure: NEMA ST 20, Type 1, suitable for wall mounting. Isolate core and coil from enclosure using vibration-absorbing mounts.

5. D.
Description: Copper, two-winding, dry-type, 3-phase units using one coil per phase in primary and secondary, size as indicated 

6. Lugs: Suitable for terminating conductors sized for full load ampacity of transformer unit when operating in buck-and-boost configuration shown.

7. Nameplate: Include transformer connection data.

C. Rating:

1. Primary Winding: 120 x 240 volts.

2. Secondary Winding: [12/24] [16/32] volts.

2.3 SOURCE QUALITY CONTROL

A. Production tests each unit according to NEMA ST 20.

PART 3   EXECUTION

3.1 EXAMINATION

A. Examine surfaces to receive transformers for compliance with installation tolerances, ventilation requirements and other conditions affecting performance.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

B. Verify mounting supports are properly sized and located, including concealed support bracing in walls.

3.2 INSTALLATION

A. Set transformer plumb and level. 

B. Verify continuity and tightness of ground connections.

C. Provide grounding electrode, grounding electrode conductor, and bonding jumper required for separately derived system per NEC Article 250-30.

D. Install indoor and outdoor transformers on 3-1/2” minimum housekeeping pad and secure to pad with suitable concrete.  Concrete shall be a minimum 3000-psi. See 26 05 48 - Seismic Controls for Electrical and Communication Work.  
1. Concrete bases shall be leveled to no more than 0.25 inches of deviation for every 3 feet in ALL directions.

2. Contractor shall notify Resident Engineer prior to concrete pour to measure concrete base and assess base’s levelness. 

3. Concrete bases shall have smooth finishes.  Broom finishes are prohibited.

E. Use flexible conduit, 2 feet minimum length, for connections to transformer case. Make conduit connections to side panel of enclosure.

F. Anchor transformers according to Section 26 05 48 - Seismic Controls for Electrical and Communication Work.  
1. Mount wall-mounted transformers using integral flanges or accessory brackets furnished by the manufacturer.

2. Mount floor-mounted transformers on vibration isolating pads suitable for isolating the transformer noise from the building structure.

3. Trapeze-mounted transformers are not allowed unless specifically detailed on Drawings.

G. Obtain approval of Structural Engineer licensed in the State of Washington for all transformer installations above floor level.

H. Provide grounding and bonding for separately derived system in accordance with Section 26 05 26 - Grounding and Article 250-30 of the National Electrical Code.

3.3 IDENTIFICATION

A. Provide labels for enclosures and components as specified in Section 26 05 53 - Electrical Identification.
B. Indicate transformer equipment designation, kVA rating, and primary and secondary voltage ratings.

C. Provide warning and caution signs where indicated or required by the Authority Having Jurisdiction.

3.4 FIELD QUALITY CONTROL

A. Perform inspections and tests listed in NETA ATS, Section 7.2.1.

B. Measure primary and secondary voltages and make appropriate tap adjustments.

C. Adjust buck-boost transformer connections to provide optimum voltage conditions at utilization equipment throughout the normal operating cycle of the facility. 

D. Adjust voltage regulators to provide optimum voltage at equipment served throughout the normal operating cycle of the facility. 
PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].
End of Section
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