DIVISION 26 - ELECTRICAL

Section 26 13 19 - Medium-Voltage Pad-Mounted Vacuum Interrupter Switchgear


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 “Medium-Voltage Pad-Mounted Vacuum Interrupter Switchgear” Work is shown in the Contract Documents. This section includes outdoor medium-voltage padmount switchgear using vacuum fault interrupters installed in a sealed tank filled with an insulating medium.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES
A. ANSI/IEEE C37.74 – Requirements for Subsurface, Vault, and Pad mounted Load-Interrupter Switchgear and Fused Load-Interrupter Switchgear for Alternating Current Systems up to 38 kV. 

B. ANSI/IEEE C57.12.28 - Switchgear and Transformers - Pad Mounted Equipment Enclosure Integrity

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

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: Provide dimensions; mounting arrangements; location for cable entries; shipping and operating weights; and manufacturer’s technical data on features, performance, electrical ratings, characteristics, and finishes. Include statement of compliance with seismic rating.

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

a. Master drawing index.

b. Front view elevation.

c. Floor plan.

d. Nameplate Schedule.

e. Nameplate diagram per ANSI requirements.

f. Single-Line Drawings.

g. Three-Line Wiring Diagrams: Detail wiring for power, signal, and control systems and differentiate between manufacturer-installed and field-installed wiring.

h. Bus configuration with size and number of conductors in each bus run, including phase, neutral, and ground conductors of main and branch buses.

i. Continuous current ratings of buses and major components.

j. Short-circuit ratings of switchgear assembly and major components.

k. Conduit entry/exit locations.

l. Cable terminal sizes.

Retain paragraph below if Project involves unusual coordination requirements.

3. Coordination Drawings: Floor plans showing dimensioned layout, required working clearances, and required area above and around switchgear where pipe and ducts are prohibited. Show switchgear layout and relationships between components and adjacent structural and mechanical elements. Show support locations, type of support, and weight on each support. Indicate and certify field measurements.

4. Wiring Diagrams: Provide single-line diagram of switchgear bus and component connections, three-line diagram and schematics showing instrumentation and control connections and connection diagrams for field wiring requirements for each individual section.

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

6. 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: 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.

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.

1.4 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in this section with minimum 10 years successful in-service performance.

B. Supplier: Authorized distributor of specified manufacturer with minimum 10 years documented experience.

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

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. Store switchgear indoors in clean, dry space with uniform temperature to prevent condensation. Protect from exposure to dirt, fumes, water, corrosive substances, and physical damage.

B. If stored in areas subject to weather, cover switchgear to protect it from weather, dirt, dust, corrosive substances, and physical damage. Remove loose packing and flammable materials from inside controllers; install electric heating of sufficient wattage to prevent condensation.

C. Handle in accordance with manufacturer’s written instructions. Lift only with lugs provided for the purpose.

1.6 COORDINATION

A. Coordinate layout and installation of switchgear with other construction. Maintain required workspace clearances and required clearances for equipment access doors and panels.

B. Coordinate size and location of concrete bases with actual equipment supplied. Cast anchorage devices 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.

1.7 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.
Touchup Paint: 1 quart of paint matching enclosure finish

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. S&C Electric Co.

2. Cooper Power Systems
3. Or Approved Equal.  
2.2 CONFORMANCE

A. Compliance: Comply with applicable portions of ANSI C57.12.28, ANSI C37.71 and ANSI C37.72.

B. General

1. The switchgear shall consist of one to six three-phase switch devices housed in a leakproof welded steel tank arranged for padmount installation. Each switch shall be either a load break device or a fault-interrupting device according to drawings. The tank shall be filled with SF6 insulating medium for the purpose of reducing the overall size of the switchgear. There shall be one switch to activate 3 poles of each circuit. Each PMI shall have a grounding switch for each PMI "way", a switch status panel with voltage indication, a method of low-voltage phase-in for each switch, high voltage terminals shall be on opposite sides of low voltage controls, and shall be bonded to ground pads from each switch.

2.3 RATINGS
Select nominal voltage or specify actual nominal voltage below.

A. System Configuration: Switchgear rated at 15.5 kV and suitable for application in [4.16 kV nominal,] [12.47 kV nominal,] three-phase, 60-Hz, grounded-neutral system.
B. Configuration

1. The switch shall be capable of being specified in a variety of configurations with main and tap legs or "ways" as required.
2. In general, a switch will have two loadbreak means and one or more fault interrupter means. Typically, this configuration will allow either service to one or more load taps from a loop feed main or primary selective service to a load.
C. Rated to withstand seismic forces as described in Section 26 05 48 – Seismic Controls for Electrical and Communication Work.

2.4 SWITCHGEAR

A. Current Rating:
1. All switch and interrupter elements: 600 amps continuous and load-break.
2. Load-break switch ways:
a. Rated at 600 amps continuous and load-break current.

b. Furnished with 600 amp cable bushings.
3. Fault interrupter switch ways:
a. Rated at 200 amps or 600 amps continuous and load-break current.
b. Furnish with 200 amp or 600 amp cable bushings.

B. Fault Rating:
1. The overall switch fault current rating shall be equal to the lowest rated device in the switch. This rating shall be prominently displayed on the switchgear nameplate.
2. Minimum device fault ratings:
a. Load-break Switch: 12.5 kA Symmetrical Momentary and Close

b. Vacuum Fault Interrupter: 12.5 kA Symmetrical Close and Interrupt
C. Load-Break Switch:
1. Manually operated, three-pole, three-position (Closed-Open-Ground) switch suitable for live switching of 600 amp feeders which are protected by upstream fuses or circuit breakers.
2. Arranged so that the Ground position connects the incoming cable bushings directly to ground.
3. Physical position of the switch shall be such that the line side shall always be on the top and the load side on the bottom.

4. Rated to close into rated fault current ten times without impairment to operating capability.
5. Rated to switch transformer and cable charging currents.
6. Viewing window to permit visual verification of switch position.
D. Fault Interrupter
1. Three-pole vacuum interrupter device in series with a three-pole three-position (Closed-Open-Neutral) disconnect switch.
2. Rated to close and interrupt rated fault current ten times without impairment to operating capability.
3. Internal indicator to show tripped condition.
4. Disconnect switch as per load-break switch above.
E. Operating Mechanisms:
1. Three phase, internally group-operated, quick-make quick-break, and provided with an external operating handle.
2. Mechanisms which achieve three-phase operation by an external handle linkage are not allowed.
3. Tripping operations shall interrupt all three phases.
4. The operating mechanism shall provide a clear and unmistakable indication of the device position. Motor operator option for load break switches.

5. Remote trip option for fault interrupters (requires 120 VAC control power).

6. Pad-lockable in the OPEN and GROUND position.
F. Overcurrent Control:
1. Field programmable, microprocessor-based, in removable water-tight enclosure.
2. Choice of various time-current-characteristics suitable for main feeder and tap feeder applications as well as E-speed curves.
3. Control power and current sensing shall be provided from current transformers integral to the switch.
G. Insulation:
1. Sealed switch tank shall be filled with SF6 gas insulating medium.  

2. Switch shall be shipped factory filled with the insulating medium.
3. Pressure or level gauge with alarm contacts as appropriate for insulating medium.
H. Construction:
1. Arranged so that operating controls and medium voltage terminations are in separate compartments
2. Three-phase copper bus braced for the rated fault current. Bus and interconnections shall withstand the stresses associated with short-circuit currents up through the maximum rating of the pad-mounted switchgear.  
3. 600 amp bushings on main ways and 200 or 600 amp bushing on tap ways.  

4. The switchgear compartments shall include dual purpose front barriers, interphase barriers and end wall barriers. The barriers shall be constructed of glass reinforced polyester.  

5. One ground connection pad for each three-phase circuit.
6. Provision for grounding cables for maintenance work.

7. Welded steel gas-tight tank shall house and support all current carrying elements of the switch and shall contain the insulating medium.
8. Fabricated 14 gage steel enclosure with lifting lugs arranged for installation on a concrete pad.
9. Suitable anti-corrosion treatment and protection. The anticorrosion primer shall be applied to all non-stainless steel structural surfaces, supporting surfaces and enclosure surfaces including those surfaces that may become inaccessible. At the completion of the finish coat, the complete finish shall maintain an average thickness of 2 mils. Finish coat in manufacturer’s standard green.  
I. Labeling:
1. Permanent nameplates showing the following information: with black letters on white background
a. Manufacturer’s name, model number, manufacture date, serial number.
b. Voltage rating, bus rating, overall fault rating and unit ratings for each switch way.
c. Detailed one-line-diagram.
d. Detailed logic control diagram, AutoCAD 2013.  
J. Provide padlocks on all pad mounted switchgear installed.  All external doors and panels shall be padlocked, rendering all internal equipment inaccessible and inoperable by unauthorized personnel.  This includes all access covers to switch operating hubs.  Padlocks shall match user agency’s present padlock type and be keyed per user agency requirements.  Coordinate and confirm padlock information with the facility maintenance personnel.  
PART 3   EXECUTION

3.1 MEDIUM VOLTAGE INSTALLATIONS

A. Comply with all parts of NFPA 70 (NEC) governing medium voltage installations:

1. Article 110-B, Installations over 600 Volts

2. Article 384-B, Switchboards and Panelboards

3. Article 430-J, Motors, Motor Circuits and Controllers, Over 600 Volts

4. Article 710, Over 600 Volts, Nominal, General

3.2 EXAMINATION

A. Examine surfaces to receive switchgear 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.

3.3 INSTALLATION

A. Install switchgear on concrete base complying with Section 03 30 00 - Cast-in-Place Concrete.
B. Comply with manufacturer's recommendations, drawings and mounting and anchoring requirements specified in Section 26 05 48 - Seismic Controls for Electrical and Communication Work.
C. Ground equipment, including equipment ground bus.

3.4 IDENTIFICATION

A. Identify switchgear, feeders, and control wiring according to Section 26 05 53 - Electrical Identification.
B. Provide warning and caution signs where indicated or required by the Authority Having Jurisdiction.

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

If specific operational procedures are required in emergency situations, specify below. Include a detail on Drawings of information and instructions. Delete below if not required.

D. Instructional signs: Install approved legend where instructions or explanations are required for system or equipment operation.

3.5 ADJUSTING

A. Adjust control and sensing devices to achieve specified sequence of operation.

B. Protective-Relay Settings: Verify that settings shown on Drawings are appropriate for final system configuration and parameters. Where discrepancies are found, recommend final relay settings for approval before making final adjustments.

Show specific information to be included in framed instructions on Drawings. If not required, delete below.

3.6 OPERATING INSTRUCTIONS

A. Frame basic operating instructions, including key-interlocking sequence and emergency procedures, under clear acrylic plastic and mount to switchgear front. Mount rack or holder for copy of operation and maintenance manual in vicinity of operating instructions.

3.7 FIELD QUALITY CONTROL

Retain paragraph below unless qualified services are available outside manufacturer’s service group.

A. Manufacturer’s Field Services: Engage a factory-authorized service representative to assist in installation and start-up of the equipment. 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 therein.

B. Testing Agency: Engage a qualified independent testing firm to perform field quality-control testing as specified in Section 26 08 00 - Acceptance Testing.
1. Electrical Contractor shall accompany the independent testing firm field service technician and assist as required during field tests.

3.8 CLEANING

A. Inspect interior and exterior of installed switchgear. Remove paint splatters and other spots, dirt, and debris. Touch up scratches and mars of finish to match original finish.

3.9 DEMONSTRATION

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

1. Train Port maintenance personnel for a minimum of four hours on procedures and schedules related to startup and shutdown, troubleshooting, servicing, and preventive maintenance.

2. Review data in the 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.

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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