DIVISION 26 - ELECTRICAL

Section 26 11 16 - Secondary Unit Substations


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 “Secondary Unit Substations” Work is shown in the Contract Documents.  This section includes requirements for indoor and outdoor secondary unit substations, each consisting of the following:

1. Incoming section.

2. Transformer.

3. Secondary distribution section.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES
A. NEMA FU 1 (National Electrical Manufacturers Association) - Fuses, 

B. NEMA ICS 2 (National Electrical Manufacturers Association) - Industrial Control and Systems: Controllers, Contactors, and Overload Relays, Rated Not More Than 2000 Volts AC or 750 Volts DC, 

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, 

E. 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. Provide submittal index with tabs

C. Submittals shall include the following:
1. Product Data: Include rated capacities, operating characteristics, and furnished specialties, and accessories.

2. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.

a. Three-Line Wiring Diagrams: Power, signal, and control wiring. Differentiate between manufacturer-installed and field-installed wiring.

b. Cable termination information.

c. Conduit entry and exit dimensional information.

d. Dimensioned plans and elevations showing major components and features.

e. One-line diagram.

f. List of materials.

g. Nameplate legends.

h. Size and number of bus bars and current rating for each bus, including mains and branches of phase, neutral, and ground buses.

i. Short-time and short-circuit current ratings of secondary unit substations and components.

j. Ratings of individual protective devices.

3. Time-Current Characteristic Curves: For overcurrent protective devices.

4. Primary Fuses: Submit recommendations and size calculations.

5. Product Certificates: A certificate signed by manufacturer certifying that products furnished comply with requirements of the Contract Documents.

6. Test Reports: Provide certified results of factory tests and field acceptance tests.

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

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

(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.

b. Dimensioned Outline Drawings of Equipment Units: 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. 
8. Operation and Maintenance Data: For secondary unit substations and accessories to include in maintenance manuals specified in Division 1 General Requirements. In addition to requirements specified in Section 01 78 23.13 - Operations and Maintenance Data include the following:

a.  Field modifications and field-assigned wiring identification incorporated during construction.  
1.4 QUALITY ASSURANCE

A. Source Limitations: Obtain secondary unit substation through one source from a single manufacturer.

B. Product Options: Drawings indicate size, profiles, and dimensional requirements of secondary unit substations and are based on the specific system indicated. Other manufacturers’ products complying with requirements may be considered. Refer to Section 01 25 00 - Substitutions.
C. Listing and Labeling: Provide electrical components, devices and accessories that are UL 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.

D. Testing Agency Qualifications: Testing agency meeting OSHA criteria for accreditation of testing laboratories, Title 29, Part 1907 or a member company of the InterNational Electrical Testing Association and that is acceptable to Authority Having Jurisdiction.

1. Testing Agency’s Field Supervisor: Person currently certified by the InterNational Electrical Testing Association to supervise on-site testing specified in Section 26 08 00 - Acceptance Testing.
1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver in shipping splits in sizes that can be moved past obstructions in delivery path.

B. Coordinate delivery of secondary unit substations to allow movement into designated space.

C. Store secondary unit substation components and protect from weather so condensation will not form on or in units. Provide temporary heating according to manufacturers written instructions.

D. Handle secondary unit substation components according to manufacturer’s written instructions. Use factory-installed lifting provisions.

E. Provide removable lifting eyes suitable for crane handling of equipment.

F. Ship removable circuit breakers and other accessories separately.

1.6 PROJECT CONDITIONS

A. Existing Utilities: Do not interrupt utilities serving facilities occupied by the Port or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirements indicated:

1. Notify the Engineer not less than seven days in advance of proposed utility interruptions.

2. Do not proceed with utility interruptions without Port of Seattle Project Manager’s written permission.

3. Coordinate with requirements specified in Section 01 50 00 - Temporary Facilities and Controls for temporary utilities.

4. Field Measurements: Verify dimensions by field measurements.

B. Service Conditions: IEEE C37.121, usual service conditions, except for the following:

1. Exposure to significant solar radiation.

2. Altitudes above 1000 feet. Exposure to fumes, vapors, or dust.

3. Exposure to seismic shock or to abnormal vibration, shock, or tilting.

4. Unusual space limitations.  

1.7 COORDINATION

A. Coordinate layout and installation of secondary unit substations with other construction that penetrates floors and ceilings, or is supported by them, including light fixtures, HVAC equipment, and fire-suppression-system components.

B. Coordinate size and location of concrete or mounting bases. Concrete, reinforcement, and formwork requirements are specified in Section 03 30 00 - Cast-in-Place Concrete. Cast anchor-bolt inserts into bases.

C. Provide code required working space and insure that foreign piping and ducts do not pass directly over unit substations per NEC 110-2C.

1.8 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.
Spare fuses: [6] of each type and rating of fuse and fusible device used, except for medium-voltage fuses in a separate cabinet. Include spares for the following:

a.
Primary disconnect fuses.

b.
Potential transformer fuses.

c.
Control power fuses.

d.
Fuses and fusible devices for fused circuit breakers.

e.
Fuses for secondary fusible devices.

f.
Spare Indicating Lights: [6] of each type installed.

g.
Touchup Paint: [1] half-pint container of paint matching enclosure’s exterior finish packaged with protective covering for storage and identified with labels.  

h.
Primary Switch Contact Lubricant: [One] container.
i. 
[One set] of spare mounting gaskets for bushings, h
andholes, and the gasket between relief cover and flange of pressure relief device

1.9 WARRANTY

A. Provide manufacturers standard warranty on the entire assembled substation.

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. Asea Brown Boveri Inc.; Division of ABB.
2. Cutler-Hammer, Inc.; Division of Eaton.
3. General Electric Company.

4. S & C Electric Company.

5. Square D.; Subsidiary of Schneider Electric..

6. Power T&D Co. Inc.; Division of ABB.

7. Or Approved Equal.  
2.2 MANUFACTURED UNITS

A. Comply with ANSI / UL 1062
B. Arrangement

1. Indoor or outdoor unit substation in single assembly.

C. Indoor Unit Arrangement: Single assembly with shipping splits as required.

D. Indoor Unit Arrangement: Separate secondary distribution equipment connected with busway.

E. Outdoor Applications

1. Outdoor primary and secondary equipment to be weatherproof construction, rodent proof and contain 120-volt space heaters, receptacles and lighting as required or specified.

F. Indoor Enclosure Finish: Factory-applied finish in manufacturer’s standard color, including under surfaces treated with corrosion-resistant undercoating.

G. Outdoor Enclosure Finish: Factory-applied finish in manufacturer’s standard gray over a rust-inhibiting primer on treated metal surface.

1. Provide a minimum of one gallon of matching touch-up paint.

H. System Type

1. Provide a distribution network with double-ended primary selective unit substations with dual indoor or airfield application dry-type OR outdoor liquid-filled transformers and tie breakers.

2. Use of single-ended primary selective unit substations with a single transformer requires [F&I] approval.

3. If single-ended type unit substations are used, make provisions for expansion of the low-voltage switchgear.

I. Primary Switch

1. Enclosed fusible interrupter and 2-position selector switch as specified in Section 26 13 26 - Medium-Voltage Metal-Clad Drawout Circuit Breaker Switchgear. 
J. Service Conditions

1. IEEE C37.121, usual service conditions, except for following:

2. Exposure to significant solar radiation

3. Exposure to fumes, vapors, or dust

4. Exposure to seismic shock or to abnormal vibration, shock, or tilting

5. Unusual space limitations
2.3 INCOMING SECTION

A. Incoming Line: Terminal assembly with adequate space for incoming-cable terminations.

1. Dual purpose slide in Barriers: Provide a barrier for installation between energized components in order to access de-energized components such as fuses when switch is open, in same bay.

2.4 DRY-TYPE TRANSFORMER SECTION

A. Transformer

1. Indoor applications; Dry type OR Outdoor applications; Liquid filled as specified in Section 26 12 00 - Medium-Voltage Transformers. 
B. Description: NEMA ST 20, ANSI / IEEE C57.12.51, and dry-type, 2-winding, secondary unit substation transformer, per Section 26 12 00 - Medium-Voltage Transformers.
2.5 SECONDARY DISTRIBUTION SECTION

A. Secondary Distribution

1. Low-Voltage Switchgear as specified in Section 26 23 00 – Low-Voltage Switchgear OR Low-Voltage Switchboard as specified in Section 26 24 13 – Low-Voltage Switchboards OR Medium-Voltage Switchgear as specified in Section 26 13 26 - Medium-Voltage Metal-Clad Drawout Circuit Breaker Switchgear. 
B. Secondary Terminal Compartment: Bus bars mounted on standoff insulators.

C. Secondary Distribution: Low voltage switchgear as specified in Section 26 23 00 – Low-Voltage Switchgear. 
2.6 METERING
A. Make provisions for remote monitoring and revenue metering that is compatible with EATON  PXM 6000 or 8000 series metering over an Ethernet TCP/TP backbone system on the low-voltage side of the unit substation.  All metering shall be revenue grade, .5% accuracy, in compliance with WAC and RCW requirements.  
2.7 SOURCE QUALITY CONTROL

A. Factory Tests: Perform design and routine tests according to NEMA and ANSI standards and the following factory-certified tests on each secondary unit substation:

1. Resistance measurements of all windings on the rated voltage connection and on tap extreme connections.

2. Ratios on the rated voltage connection and on tap extreme connections.

3. Polarity and phase relation on the rated voltage connection.

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 and on tap extreme connections.

7. Applied potential.

8. Induced potential.

PART 3   EXECUTION

3.1 EXAMINATION

A. Examine areas and space conditions for compliance with requirements for secondary unit substations.

B. Examine roughing-in of conduits and grounding systems to verify the following:

1. Wiring entries comply with layout requirements.

2. Entries are within conduit-entry tolerances specified by manufacturer and no feeders will have to cross section barriers to reach load or line lugs.

C. Examine walls, floors, roofs, and concrete bases for suitable conditions for secondary unit substation installation.

D. Verify that ground connections are in place and that requirements in Section 26 05 26 - Grounding have been met. Maximum ground resistance shall be 5 ohms at secondary unit substation location.

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

3.2 INSTALLATION

A. Install secondary unit substations on concrete bases. Concrete, reinforcement, and formwork requirements are specified in Section 03 30 00 - Cast-in-Place Concrete.
B. Anchoring: Tack-weld or bolt secondary unit substation components to channel-iron sills embedded in concrete base. Install sills level and grout flush with floor or base.

3.3 IDENTIFICATION

A. Identify field-installed wiring and components and provide warning signs as specified in Section 26 05 53 - Electrical Identification.
B. Label substation with equipment designation, primary power source, source location and voltage.

C. Indicate transformer equipment designation, KVA rating, and primary and secondary voltage ratings.

D. Identify all compartments for function. Label feeder circuit breakers with designation, current rating, load served and load location.

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

F. Equipment used in emergency systems shall be labeled “Suitable for use on emergency systems” per NEC 700-3.

G. Operating Instructions: Frame printed operating instructions for secondary unit substations, including key interlocking, control sequences, elementary single-line diagram, and emergency procedures. Fabricate frame of finished wood or metal and cover instructions with clear acrylic plastic. Mount on front of secondary unit substation.

3.4 CONNECTIONS

A. Ground equipment to main electrical ground bus as indicated.

B. Tighten electrical connectors and terminals according to manufacturer’s published torque-tightening values. If manufacturer’s torque values are not indicated, use those specified in UL 486A and UL 486B.

3.5 CLEANING

A. After completing equipment installation and before energizing, inspect unit components. Remove paint splatters and other spots, dirt, and debris. Repair damaged finish to match original finish. Vacuum interiors of secondary unit substation sections.

3.6 FIELD QUALITY CONTROL

A. Designer shall ensure that the Contractor provides the services of a qualified factory-trained manufacturer’s representative or a qualified independent testing agency to assist in installation and start-up of the substation for a period of at least two working days.

B. Manufacturer’s Field Services: Engage a factory-authorized service representative to inspect substation field-assembled components, installation, and connections; and to pretest and adjust substation components. Report results in writing.

C. Megger power and control wiring and hi-pot medium-voltage cables before energization.

D. Voltage Monitoring and Adjusting:  Before Beneficial Occupancy, provide the following voltage monitoring:

1. Perform 7 days of 3-phase voltage recording at the outgoing section of each substation.

2. If test results are unacceptable, adjust transformer taps or rebalance loads

E. Testing Agency: Engage a qualified independent testing firm to perform field quality-control testing as specified in Section 26 08 00 - Acceptance Testing.

1. Air-Interrupter Switchgear:  Perform inspections and tests stated in NETA ATS, Section 7.5

2. Transformer:  Perform inspections and tests stated in NETA ATS, Section 7.2

3. Secondary Distribution Equipment:  Perform inspections and tests stated in NETA ATS, Section 7.1

4. Metering:  Compatibility with Eaton PXM metering system shall be demonstrated to F&I and maintenance staff by connection to a P.C. RS485 port from PXM metering software.  
3.7 DEMONSTRATION

A. Engage a factory-authorized service representative to train Port maintenance personnel in the following:

1. Train Port maintenance personnel on procedures and schedules for a minimum of four hours on energizing, tap changing, troubleshooting, service, and maintenance.

2. Review data in maintenance manuals. Refer to Section 01 78 23.13 - Operations and Maintenance Data.
3. Schedule training with the Engineer with at least seven days’ advance notice.

B. Provide manufacturers certification of proper installation.

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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