DIVISION 26 - ELECTRICAL

Section 26 35 33 - Low-Voltage Power Factor Correction Capacitors


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
Take caution when considering using power factor correction capacitors on motors with VFCs or on busses with inverters such as UPS equipment.

A. The extent and location of “Low-Voltage Power Factor Correction Capacitors” Work is shown in the Contract Documents. This section includes power factor correction capacitors and accessories.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES
A. IEEE 18 “Shunt Power Capacitors”

B. NEMA CP 1 “Shunt Capacitors”

C. NEMA 250 (National Electrical Manufacturers Association) - Enclosures for Electrical Equipment (1000 Volts Maximum)

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

E. NFPA 30 (National Fire Protection Association) - Flammable and Combustible Liquids Code

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

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: For each type of product indicated. Include dimensions, operating characteristics of multiple capacitor cells or elements, and data on features, ratings, and performance.

2. Shop Drawings: For automatic power factor correction units.

a. Detail equipment assemblies and indicate dimensions, weights, method of field assembly, components, and location and size of each field connection. Show access and workspace requirements and required clearances.

b. Wiring Diagrams: For power, signal, and control wiring.

3. Seismic Qualification Certificates: For capacitors, accessories, and components, from manufacturer.

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

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

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

4. Field Test Reports: Indicate and interpret test results for compliance with performance requirements.

5. Project Record Documents: Record actual locations, ratings, and connections to distribution system of each capacitor.

6. Maintenance Data: For equipment to include in maintenance manuals specified in Division 1 General Requirements. Include the following:

a. Lists of spare parts and replacement components recommended for storage at Project site.

b. Replacement instructions and detailed instructions covering operation under both normal and abnormal conditions.

1.4 QUALITY ASSURANCE
A. Listing and Labeling: Provide electrical components, devices and accessories that are Listed and Labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to the Authority Having Jurisdiction, and marked for intended use for the location and environment in which they are installed.

B. Comply with IEEE 18 “Shunt Power Capacitors.”

C. Source Quality Control: Factory test power factor correction equipment before shipment.

1. Comply with NEMA CP 1 “Shunt Capacitors.”

2. Conduct routine capacitor production tests, including short-time overvoltage, capacitance, leak, and dissipation-factor tests.

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

1.5 SPECIAL WARRANTY
A. General Warranty: Special warranty specified in this Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by Contractor under requirements of the Contract Documents.

B. Special Warranty: Written warranty, executed by manufacturer agreeing to replace capacitors that fail in materials or workmanship for a period of 2 years from date of Substantial Completion.

1.6 EXTRA MATERIALS
A. Spare and extra parts shall be identified for all products, but not provided.  Include spare parts information in Operation and Maintenance Manuals.
Include spare parts information in Operation and Maintenance Manuals.
Fuses: [3] for each type and rating

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

1. Power Factor Correction Capacitors:

a. General Electric.
b. Gilbert Electrical Systems; division of EEG.
c. Myron Zucker Inc.
d. Square D Co; subsidiary of Schneider Electric.  
e. Or Approved Equal.  

2.2 CAPACITORS, GENERAL

A. Comply with UL 810, NEMS CP1 “Shunt Capacitors”, IEEE 18 “Shunt Power Capacitors” and the NFPA 70.

B. Designed for 180,000 hours or 20 years of continuous industrial use.

C. Operating Environment: 

1. Temperature range - 40°C to +40°C.

2. Maximum Altitude: 1000 feet.

3. Humidity: 0 to 95 percent, noncondensing.

D. Construction: Multiple capacitor cells or elements, factory wired in three-phase internal delta connection mounted in metal enclosure. 

E. Ratings: 240V to 600V; 1 to 100 kVAR; one, two, and three-phase.

F. Cells: Dry metallized-dielectric, self-healing type. Each cell shall be encapsulated in thermosetting resin inside plastic container.

G. Cell Rupture Protection: Pressure-sensitive circuit interrupter for each cell with amber warning light.

H. Provide units suitable for [floor mounting] OR [wall mounting with an optional wall mounting bracket].

2.3 FIXED CAPACITORS
A. Description: Factory wired, ready for field connection to external circuits at a single set of pressure terminals. Comply with UL 810.  
B. Capacitor Cells: Low-loss, self-clearing, dry metallized polypropylene, industrial grade, hermetically sealed steel case, three-phase, with threaded insulated terminals.
C. Discharge Resistors: Factory installed and wired internal or external discharge resistors to reduce residual voltage to 50 volts, nominal, or less within one minute after the capacitor is disconnected from the source of supply.
D. Capacitor Fuses: Fast-acting, current-limiting, non-interchangeable type; factory installed in each phase and located within the equipment enclosure. Features include the following:
1. Interrupting Capacity: [200,000A] minimum.
2. Fuse Ratings and Characteristics: As recommended by capacitor manufacturer.
3. Red Blown Fuse Indicator Light or Pop-up Button for Each Fuse: Connect to illuminate or pop up when fuse has opened, but is still in place, and locate so it is visible from outside the enclosure.
E. Enclosure for Indoor Use: NEMA 250, Type 12, steel, gasketed, no knockouts, arranged to contain the fluid leakage from capacitor cells, and factory equipped with mounting brackets suitable for type of mounting indicated.
F. Internal Wiring: Factory wired, ready for field connection to external circuits at a single set of pressure terminals.
2.4 FACTORY FINISH
A. Manufacturer’s standard enamel over corrosion-resistant treatment or primer coat.

PART 3   EXECUTION

3.1 INSTALLATION
A. Install freestanding equipment on concrete housekeeping bases.  Concrete shall be rated for 3000 psi minimum.  
B. Comply with mounting and anchoring requirements specified in Section 26 05 48 - Seismic Controls for Electrical and Communication Work.
C. Locate capacitors to allow adequate ventilation around enclosures and to maintain minimum workspace according to manufacturer’s written instructions.

3.2 IDENTIFICATION
A. Identify components according to Section 26 05 53 - Electrical Identification.
B. Identify equipment name, designation, voltage and kVAR ratings, load served and load location.

3.3 FIELD QUALITY CONTROL
A. Inspection: Perform external and internal inspections of capacitor equipment for damage and for compliance with the Contract Documents and manufacturer’s documentation. Check electrical and mechanical bolted connections for required torquing.

B. Inspection of Seismic Controls: Check type, size, quantity, arrangement, and installation of equipment mounting and anchorage devices against requirements indicated in Section 26 05 48 - Seismic Controls for Electrical and Communication Work.
C. Testing: Test component features, functions, operations, and protective devices according to manufacturer’s instructions and NETA ATS and certify compliance with test parameters.

1. Test insulation resistance between capacitor terminals and case.

2. Measure capacitance of pole-to-pole capacitor combinations and compare with manufacturer’s published values. Report readings, and investigate and resolve discrepancies more than 10 percent of manufacturer’s nominal values.

D. Correct deficiencies shown by inspections and tests on site where possible, and retest; otherwise, remove and replace with new units and retest.

E. Report of Tests and Inspections: Submit written record, including adjustment settings.

3.4 CLEANING
A. After completing equipment installation, inspect unit components. Remove paint splatters and other spots, dirt, and debris. Repair damaged finish to match original finish.

B. Clean components internally, on completion of installation, according to manufacturer’s written instructions.

3.5 OPERATION AND MAINTENANCE MANUALS
A. Comply with Section 01 78 23.13 - Operations and Maintenance Data and Part 1 of this specification.

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
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System

10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2 and revisions
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