substation transformers – Liquid filled

Section 16322A


Section 16322a

sUBSTATION TRANSFORMERS – LIQUID-FILLED

PART 1 General

1.01 Scope

A. The Contractor shall furnish and install the primary and/or secondary substation transformers as specified herein and as shown on the contract drawings.

1.02 Related Sections

A. Section 16950B – Transformer Supplemental Acceptance Testing.

1.03 References

A. The substation transformers shall be designed, manufactured and tested in accordance with the latest applicable standards of NEMA and ANSI. NEMA 201, 210; IEEE 100, ANSI C57

1.04 submittals – for review/approval

A. The following information shall be submitted to the Engineer:

1. Master drawing index

2. Front view elevation and weight

3. Plan view

4. Schematic diagrams

5. Nameplate diagram

6. Component list

7. Conduit entry/exit locations

8. Ratings including:

a. kVA

b. Primary and secondary voltage

c. Taps

d. Primary and secondary continuous current

e. Basic Impulse Level

f. Impedance

g. Insulation class and temperature rise

h. Sound level

9. Cable terminal sizes

10. Product data sheets

B. Where applicable, the following additional information shall be submitted to the Engineer:

1. Busway connection

2. Connection details between close-coupled assemblies

3. Composite floor plan of close-coupled assemblies

4. Key interlock scheme drawing and sequence of operations

1.05 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 1.04, and shall incorporate all changes made during the manufacturing process

2. Wiring diagrams

3. Certified production test reports

4. Installation information

5. Seismic certification as specified

1.06 Qualifications

A. The manufacturer of the assembly shall be the manufacturer of the major components within the assembly.

B. For the equipment specified herein, the manufacturer shall be ISO 9001 or 9002 certified.

C. 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.

D. (Provide Seismic tested equipment as follows:

Note to Spec. Writer:

To help understand the 2006 IBC/2007 CBC seismic parameters for a specific location, the attached link to the US Geological Survey will be extremely helpful:
http://earthquake.usgs.gov/research/hazmaps/design/
Download the file “Java Ground Motion Parameter Calculator - Version 5.0.8 (4.6 MB)” and save it to your hard drive, then run the executable (.exe) that was downloaded.  

Enter the latitude and longitude of your project location. 

(To find exact Latitude and Longitude, go to http://geocoder.us/ and type in the address.)

The IBC seismic criteria for that location will then be displayed. It is simply a matter of verifying that the criteria shown for your specific building location is.
1. The equipment and major components shall be suitable for and certified by actual seismic testing to meet all applicable seismic requirements of the 2006 International Building Code (IBC) Site Classification [Enter classification from above website].  The site coefficients Fa = [Enter value from above website], and spectral response accelerations of      SS =  [Enter value from above website]g, S1 = [Enter value from above website]g are used.  The test response spectrum shall be based upon a 5% damping factor, and a peak (SDS) of at least [Enter value from above website]g’s (3 -12 Hz) applied at the base of the equipment in the horizontal direction.  The forces in the vertical direction shall be at least 66% of those in the horizontal direction.  The tests shall cover a frequency range from 1 to 100Hz.  Guidelines for the installation consistent with these requirements shall be provided by the equipment manufacturer and based upon testing of representative equipment.  Equipment certification acceptance criteria shall be based upon the ability for the equipment to be returned to service immediately after a seismic event within the above requirements without the need for repairs.

-- (OR --

1. The manufacturer shall certify the equipment based upon a dynamic and/or static structural computer analysis of the entire assembly structure and its components, provided it is based upon actual seismic testing from similar equipment.  The analysis shall be based upon all applicable seismic requirements of the 2006 International Building Code (IBC) Site Classification [Enter classification from above website], site Coefficient Fa = [Enter classification from above website], FV  = [Enter classification from above website] and spectral response accelerations of SS = [Enter classification from above website]g, S1 = [Enter classification from above website]g.  The analysis shall be based upon a 5% damping factor, and a peak (SDS) of at least [Enter classification from above website]g’s (3 -12 Hz), applied at the base of the equipment in the horizontal direction. The forces in the vertical direction shall be at least 66% of those in the horizontal direction.  The analysis shall cover a frequency range from 1 to 100Hz.  Guidelines for the installation consistent with these requirements shall be provided by the equipment manufacture and based upon testing of representative equipment. Equipment certification acceptance criteria shall be based upon the ability for the equipment to be returned to service immediately after a seismic event within the above requirements without the need for repairs.

2. The following minimum mounting and installation guidelines shall be met, unless specifically modified by the above referenced standards.

a. The Contractor shall provide equipment anchorage details, coordinated with the equipment mounting provision, prepared and stamped by a licensed civil engineer in the state. Mounting recommendations shall be provided by the manufacturer based upon the above criteria to verify the seismic design of the equipment.

b. 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.

c. 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.

1.07 Regulatory requirements

A. UL label required.

1.08 Delivery, storage and handling

A. Equipment shall be handled and stored in accordance with manufacturer’s instructions. One (1) copy of these instructions shall be included with the equipment at time of shipment.

1.09 Operation and maintenance manuals

A. 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.

1.010 field measurements

A. Measure primary and secondary voltages and make appropriate Tap adjustments.

PART 2 products – liquid transformers

2.01 manufacturers

A. Eaton 

B. (__________

C. (__________

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. Products in compliance with the specification and manufactured by others not named will be considered only if pre-approved by the Engineer ten (10) days prior to bid date.

2.02 ratings

A. The ratings of the transformer shall be as follows or as shown on the drawings:

kVA Rating

(________/__________
([ONAN] [ONAN/Future ONAF]








 [ONAN/ONAF]
Impedance 

(________ 


% ([+/- 7-1/2%] [ANSI Standard 








Tolerance] [Minimum] [Maximum]
HV 


(________


kV ([Delta] [Wye]
HV BIL 


(________


kV
HV De-energized Taps 
(________ 


+/- 2 - 2-1/2% full capacity
LV 



(________


Volts ([Wye] [Delta]
LV BIL 


(________


kV

2.03 Construction

A. The unit shall be ([mineral oil-] [biodegradable electrical insulating fluid from high oleic vegetable oil sources] [silicone/high fire point liquid-] filled and shall be in accordance with the latest edition of the NEC. High fire point fluids shall be Factory Mutual and UL listed.

B. The transformer shall carry its continuous rating with average winding temperature rise by resistance that shall not exceed 65 degrees C, based on an average ambient of 30 degrees C over 24 hours with a maximum of 40 degrees C.

-- (OR --

C. The transformer shall carry its continuous rating with average winding temperature rise by resistance that shall not exceed 55 degrees C, based on average ambient of 30 degrees C over 24 hours with a maximum of 40 degrees C. The insulation system shall allow an additional 12% kVA output at 65 degrees C average winding temperature rise by resistance, on a continuous basis, without any decrease in normal transformer life.

D. Transformer shall include ([provisions for] [all] devices, wiring, fans and auxiliary equipment necessary for automatic temperature-controlled forced air cooling to obtain an additional 15% capacity on units 300 through 2000 kVA and an additional 25% capacity on units 2500 kVA and over. Control power for fans shall be 230 Vac, single-phase furnished from ([a control transformer in the secondary equipment] [a separate control power source as shown on the drawings].

E. The transformer shall be designed to carry short-time emergency overloads in accordance with ANSI C57.12.92 as applicable. Duration and magnitude of designed withstand capability shall be as outlined in ANSI C57.12.90 and the latest draft of the IEEE short-circuit test code.

F. The transformer shall be designed to meet the sound level standards for liquid transformers as defined in NEMA TR1. The measurement procedure shall be as specified in ANSI C.57.12.90.

G. High-voltage and low-voltage windings shall be ([aluminum] [copper]. Insulation between layers of the windings shall be by Insuldur paper or equal.

H. The main transformer tank and attached components shall be designed to withstand pressures 25% greater than the required operating design value without permanent deformation. Construction shall consist of carbon steel plate reinforced with external sidewall braces. All seams and joints shall be continuously welded.

I. Each radiator assembly shall be ([individually welded] [removable with valves] and receive a quality control pressurized check for leaks. The entire tank assembly shall receive a similar leak test before core and coil are tanked. A final six-hour leak test shall be performed after the transformer is tanked, welded and completed to ensure that there are no leaks before shipment.

2.04 accessories

A. Transformer features and accessories shall include:

1. De-energized tap changer with externally operated, ([padlockable] [Kirk keyed] handle

2. Combination drain and filter valve and sampling device

3. Manual gas pressure test connection

4. Filling plug and filter press connection in cover

5. Dial-type top liquid thermometer

6. Magnetic liquid level gauge

7. Provisions for lifting, provisions for jacking, base designed for skidding or rolling in two directions

8. Ground pad – stainless steel

9. Instruction nameplate ([aluminum] [stainless steel]

10. Pressure vacuum gauge

11. Welded-on main tank cover and handhole in cover

12. ([Pressure relief device] [automatic pressure relief device that automatically reseals after operation, with semaphore operation indicator, for silicone filled transformers]

13. ([Alarm contacts shall be provided on the following devices: (________, (________, (________]

2.05 finish

A. The paint shall be applied using an air spray with air dry acrylic topcoat system to a minimum of three mils average thickness. Outdoor liquid transformer units shall include suitable outdoor paint finish. Units shall be painted ANSI 61 for indoor service or outdoor service and shall match the primary and secondary equipment.

2.06 Terminal compartments/Flange connections

A. The transformer unit supplied shall include a ([HV close-coupled flange] [HV cable terminal compartment] and a ([LV close-coupled flange] [busway flange] [LV cable terminal compartment]. Connections between the primary device and transformer shall be ([cable] [bus], and between the transformer and secondary shall be flexible bus braid.

2.07 (bushing power factor sensing equipment

A. The transformer shall be equipped with a continuous monitoring system to allow for pre- and post-shipment measurement of bushing power factor and internal partial discharges. In addition, vibro-acoustics testing shall be completed both prior to shipment and after final installation. Vibro-acoustics testing will indicate any initial winding looseness prior to shipment, and confirm that no additional internal stress has occurred during shipment and installation. The system shall be as specified in Section 16950B.

PART 3 Execution

3.01 factory testing

A. The following standard factory tests shall be performed on all equipment provided under this section. All tests shall be in accordance with the latest version of ANSI and NEMA standards.

1. Resistance measurements of all windings on the rated voltage connection of each unit and at the tap extremes of one unit only of a given rating on this project

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 of each unit and on the tap extremes of one unit only of a given rating on this project

7. Applied potential test

8. Induced potential tests

9. For dry-type and cast-coil units, the manufacturer shall perform additional 100% quality control impulse test on the primary windings of each unit

B. The manufacturer shall provide three (3) certified copies of factory test reports.

C. (The following special factory tests shall be performed on the equipment provided under this section. All tests shall be in accordance with the latest revision of ANSI and NEMA standards. 

1. (Temperature test(s) shall be made on ([all units] [one unit only of a project covering one or more units of a given kVA rating]. Tests shall not be required when there is an available record of a temperature test on an essentially duplicate unit. When a transformer is supplied with auxiliary cooling equipment to provide more than one rating, temperature tests as listed above shall be made on the lowest kVA ONAN rating and the highest kVA ONAF rating

2. (ANSI impulse test on all primary windings

D. (Factory tests as outlined above shall be witnessed by the owner’s representative.

1. The manufacturer shall notify the owner two (2) weeks prior to the date the tests are to be performed

2. The manufacturer shall include the cost of transportation and lodging for up to three (3) owner’s representatives. The cost of meals and incidental expenses shall be the owner’s responsibility

3.02 Field quality Control

A. Provide the services of a qualified factory-trained manufacturer’s representative to assist the contractor in installation and startup of the equipment specified under this section for a period of (______ working days. The manufacturer’s representative shall provide technical direction and assistance to the Contractor in general assembly of the equipment, connections and adjustments, and testing of the assembly and components contained herein.

B. The Contractor shall provide three (3) copies of the manufacturer’s field startup report.

3.03 manufacturer’s certification

A. A qualified factory-trained manufacturer’s representative shall certify in writing that the equipment has been installed, adjusted and tested in accordance with the manufacturer’s recommendations.

B. The Contractor shall provide three (3) copies of the manufacturer’s representative’s certification.

3.04 training

A. The contractor shall provide a training session for up to five (5) owner’s representatives for (______ normal workdays at a job site location determined by the owner.

B. The training session shall be conducted by a manufacturer’s qualified representative. Training program shall include instructions on the transformer, auxiliary devices and other major components.

3.05 Installation

A. The Contractors shall install all equipment per the manufacturer’s recommendations and the contract drawings.

B. All necessary hardware to secure the assembly in place shall be provided by the Contractor.

3.06 Field adjustments

A. Adjust taps to deliver appropriate secondary voltage.

3.07 Field testing

A. Measure primary and secondary voltages for proper tap settings.

B. Megger primary and secondary windings

C. Liquid transformers – Test oil for dielectric strength.
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