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SECTION 263553
VOLTAGE REGULATOR ASSEMBLY - 15KV NOMINAL

SEE INFORMATION AT END OF SECTION
PART 1   GENERAL

1.01
REFERENCE STANDARDS


A.
ANSI, IEEE and NEMA.

1.02
SUBMITTALS


A.
Waiver of Submittals:  The “Waiver of Certain Submittal Requirements” in Section 013300 does not apply to this Section.


B.
Submittals Package:  Submit the product data, shop drawings, and quality control submittals specified below at the same time as a package.

INCLUDE SUBPARAGRAPH BELOW WHEN REQUIRED BY THE ELECTRIC UTILITY COMPANY.


1.
Electric Utility Company Approval:




a.
Also submit shop drawings and product data to the electric utility company for approval.  Send to:

INSERT NAME AND ADDRESS OF UTILITY COMPANY, ALSO NAME OF PERSON WHO IS TO RECEIVE THE DATA.



b.
After shop drawings and product data have been approved by the electric utility company, forward two copies with utility company letter indicating approval.


C.
Product Data:



1.
Catalog sheets, specifications and installation instructions.



2.
Name, address and telephone number of nearest fully equipped service organization.


D.
Shop Drawings:



1.
Show front view and plan view of regulator assembly, overall dimensions and sections through each cubicle.



2.
Wiring and schematic diagrams of the complete system as proposed to be installed (standard diagrams will not be accepted).



3.
Enumeration of equipment in each cubicle.


E.
Quality Control Submittals:



1.
Company Field Advisor Data:  Include:




a.
Name, business address and telephone number of the Company Field Advisors secured for the required services.




b.
Certified statement from the Companies listing the qualifications of the Company Field Advisors.




c.
Services and each product for which authorization is given by the Companies listed specifically for this project.



2.
List of Completed Installations:  If brand names other than those specified are proposed for use, furnish the name, address, and telephone number of at least 3 comparable installations that can prove the proposed products have operated satisfactorily for one year.


F.
Contract Closeout Submittals:



1.
Test Report:  System acceptance test report.



2.
Certificate:  Affidavit, signed by the Company Field Advisor and notarized, certifying that the system meets the Contract requirements and is operating properly.



3.
Operation and Maintenance Data:  Deliver two copies, covering the installed products to the Director’s Representative.  Include name, address and telephone number of nearest fully equipped service organization.



4.
Photographs:




a.
After completion of installation, employ a professional photographer to take color photographs as listed below:





1)
3 of the voltage regulator assembly from different positions.





2)
1 overall view of voltage regulator assembly.




b.
Use a medium format camera (2-1/4 x 3-1/4 inch negative size or larger).  Use wide-angle lens for overall view.  Use electronic flash capable of supplying sufficient light to evenly illuminate the overall subject.




c.
Make photographs 7-1/2 x 9-1/2 inches.  Mount photographs on linen with 1-1/2 inch wide margin on the left side for binding (11 inches long overall).




d.
Deliver photographs flat, not rolled.  Include date pictures were taken, name of contractor, project number and title.



5.
Photographs:




a.
After completion of the work take color photographs of the completed Work of this Section, as follows:





1)
3 of the voltage regulator assembly from different positions.





2)
1 overall view of voltage regulator assembly.





3)
Nameplate(s)




b.
Use a digital camera.  Use wide angle lens for overall view.  Use electronic flash capable of supplying sufficient light to evenly illuminate the overall subject.

c.
Minimum digital requirements:

1) 
Format shall be .jpg or .tif

2)
The resolution shall be 12 Megapixels or greater.




d.
Submit photographs to electronic submittal website for approval and record.

1.03
QUALITY ASSURANCE


A.
Company Field Advisors:  Secure the services of a Company Field Advisor from the Company producing the voltage regulators and from the Company producing the voltage regulator assembly for a minimum of 40 working hours for the following:



1.
Render advice regarding installation and final adjustment of the voltage regulator assembly.



2.
Witness final system test and then certify with an affidavit that the voltage regulators are installed in accordance with the contract documents and are operating properly.



3.
Train facility personnel on the operation and maintenance of the voltage regulator assembly (minimum of two 2 hour sessions).



4.
Explain available service programs to facility supervisory personnel for their consideration.


B.
Service Availability:  A fully equipped service organization shall be available to service the completed Work.

1.04
JOB CONDITIONS


A.
Protection:  Provide supplemental heating devices such as incandescent lamps or low wattage heaters under the protective cover of the voltage regulator assembly to control dampness from the time equipment is delivered to the site until it is energized.

1.05
MAINTENANCE


A.
Special Tools:



1.
Fiberglass hook stick for operation of bypass switches.

PART 2   PRODUCTS

2.01
VOLTAGE REGULATOR ASSEMBLY

NUMBER CUBICLES ON THE DRAWINGS IN ACCORDANCE WITH PARAGRAPH BELOW.

A.
Numbering:  Standing in front of the voltage regulator assembly the cubicles will be referred to as No. 1, No. 2, No. 3, etc., Cubicle No. 1 being at the right hand end.

REVISE PARAGRAPH BELOW IF ASSEMBLY MUST STAY WITHIN SPACE LIMITATION INDICATED ON THE DRAWINGS.

B.
Number of Cubicles:  Determine from the manufacturer, the exact number of cubicles required to carry out all the functions of the voltage regulator assembly.  Provide additional cubicles if required by the characteristics of the proposed voltage regulator assembly.  The number of cubicles indicated on the drawings is the minimum number to be provided.


C.
General Design by Electrical Equipment Inc., or Powercon Corp., having:



1.
Rating of 12.47KV (nominal 15KV), 95KV BIL.



2.
Continuous current rating 600A (except voltage regulators), and momentary rating 40,000A (asym).



3.
Outdoor type construction.



4.
Key interlocks, where required, flush mounted in the doors.  Padlock type key interlocks not acceptable.


D.
Cubicle Enumeration:



Cubicle No. 1 (Voltage Regulator Control Unit)



1 - Metal-enclosed unit.



1 - Voltage regulator control unit.



Necessary small wiring, terminal blocks, ground bus, etc.



Cubicle No. 2 (Bypass Switches)



1 - Metal-enclosed unit.



1 - 3 phase bus.



3 - Bypass switches.



1 - Mechanical or key interlock Cubicle Nos. 3, 4, and 5 to prevent the outer doors of those cubicles to be opened before the outer door of this cubicle.



Provision for terminating cables.  Necessary small wiring, terminal blocks, ground bus, etc.



Cubicle Nos. 3,4, 5 (Voltage Regulators)



1 - Metal-enclosed unit.



1 - Bus.



1 - Single phase voltage regulator.



1 - Surge arrester (Shunt winding).



1 - Mechanical or key interlock with Cubicle No. 2 to prevent the outer doors of these cubicles to be opened before the outer door of Cubicle No. 2.



Provision for terminating cables.  Necessary small wiring, terminal blocks, ground bus, etc.


E.
Equipment Features:



1.
Bypass Switches:  Siemens Energy & Automation Inc.’s Type HR, having:




a.
15.5KV voltage rating.




b.
600A continuous current rating.




c.
110KV BIL rating.



2.
Voltage Regulators:  McGraw-Edison Co.’s VR-32, or Siemens Energy & Automation Inc.’s Type JFR, having:




a.
+ 10 percent regulation (32 5/8 percent steps).




b.
3 single-phase units connected wye grounded.




c.
Voltage, ampere, and KVA rating as indicated on drawings.




d.
Average temperature rise not exceeding 55 degrees C.




e.
Cooling liquid, transformer mineral oil as recommended by the Company producing the regulators.




f.
95KV BIL rating.




g.
External bypass arrester connected across the series windings.




h.
Shunt winding surge arrester mounted on each regulator or mounted within regulator cubicle.  Arrester type and rating as recommended by the Company producing the regulators.




i.
External position indicator.




j.
External oil level/sight gage.




k.
Microprocessor based voltage regulator control unit, remotely located in Cubicle No. 1.


F.
Outdoor Type Construction:



1.
The complete shelter shall consist of a number of cubicles assembled to form one complete rigid, freestanding outdoor weatherproof assembly.  Provide individual full height hinged and lockable outer front and rear gasketed doors on each cubicle for access to all equipment.  Doors and panels shall have flanged edges, l inch deep minimum, with corners welded for stiffness.




a.
Equip all front and rear outer doors with hinged and lockable, steel framed, expanded metal inner doors.  Expanded metal style 1/2 inch No. 13.



2.
Steel for doors and panels minimum ll gage.  Top shall consist of a sloping sheet steel weatherproof roof with roof beams, capable of withstanding snow loading.  Provide replaceable dust filters over air intake and exhaust openings in the assembly.  Coat underside of the steel flooring with rubberized sealing compound to prevent rusting.  Paint all metal surfaces with rust resisting primer and 2 coats of gray paint.



3.
Furnish padlock for each door; Yale/Scovill 7300 Series with hardened steel pipe triple plated shackle, 8 inch brass chain, and total of four No. 47 keys.

PART 3   EXECUTION

3.01
INSTALLATION


A.
General:  Install voltage regulator assembly complete and ready for service.


B.
Foundation Channel and Bolts:  Install channels with properly spaced holes for anchoring and leveling of the voltage regulator assembly.


C.
Nameplates:  Install on the front of each cubicle, a phenolic nameplate indicating function of cubicle.


D.
Concrete Mat:  Install reinforced concrete mat as shown on the drawings.  Install steel sleeves through concrete mat for all conduits and ground conductors.  After conduits and ground conductors are installed, fill the sleeve voids with waterproofing sealing compound.

3.02
FIELD QUALITY CONTROL


A.
Preliminary System Test:



1.
Preparation:  Have the Company Field Advisors adjust the completed voltage regulator assembly and then operate it long enough to assure that it is performing properly.



2.
Run a preliminary test for the purpose of:




a.
Determining whether the voltage regulator assembly is in a suitable condition to conduct an acceptance test.




b.
Checking instruments and equipment.




c.
Training facility personnel.


B.
System Acceptance Test:



1.
Preparation:  Notify the Director’s Representative at least three working days prior to the test so arrangements can be made prior to the test to have a Facility Representative witness the test.



2.
Make the following tests:




a.
Test system to prove operation in accordance with the voltage regulator company’s printed instructions.



3.
Supply all equipment necessary for system adjustment and testing.



4.
Submit written report of test results signed by the Company Field Advisor and the Director’s Representative.  Mount a copy of the final report in a plexiglass enclosed frame assembly in a conspicuous location on the front of the inner door of Cubicle No. 1 in the voltage regulator assembly.

END OF SECTION

THE REMAINDER OF THIS SECTION IS FOR INFORMATION ONLY.  NOT TO BE INCLUDED IN PROJECT SPECIFICATIONS.


1.
Indicate on drawings the voltage regulator voltage, ampere, and KVA rating.


2.
Codes, Standards and References applicable to voltage regulators:



a.
National Electrical Safety Code - Section 15.



b.
National Electrical Manufacturers Association (NEMA):




1)
TR-1 Transformers, Regulators and Reactors.



c.
American National Standards Institute (ANSI):




1)
C57.12.00, General Requirements for Liquid-Immersed Distribution, Power, and Regulating Transformers.




2)
C57.12.90, Test Code for Liquid-Immersed Distribution, Power, and Regulating Transformers and Guide for Short-Circuit Testing of Distribution and Power Transformers.




3)
C57.15, Requirements, Terminology, and Test Code for Step-Voltage and Induction-Voltage Regulators.




4)
C57.95, Guide for Loading Liquid-Immersed Step-Voltage and Induction-Voltage Regulators.
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