DIVISION 26 - ELECTRICAL

Section 26 13 16 - Medium-Voltage Load 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 Load Interrupter Switchgear” Work is shown in the Contract Documents.  This section includes requirements for design, fabrication, installation and delivery of medium-voltage load interrupter type distribution switchgear and associated auxiliary equipment.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES

A. ANSI C12.1 - Code for Electricity Metering

B. ANSI C37.46 - Specifications for High-Voltage Expulsion and Current-Limiting Power Class Fuses and Fuse Disconnecting Switches.

C. ANSI C39.1 - Requirements for Electrical Analog Indicating Instruments

D. ANSI/IEEE C2 National Electric Safety Code.

E. ANSI/IEEE C37.20.3 - Metal-Enclosed Interrupter Switchgear.

F. ANSI/IEEE C37.90 - Relays and Relay Systems Associated with Electric Power Apparatus.

G. ANSI/IEEE C57.13 - Requirements for Instrument Transformers.

H. ANSI/IEEE 48 - Standard Test Procedures and Requirements for Alternating-Current Cable Terminations Used on Shielded Cables Having Laminated Insulation Rated 2.5 kV through 765 kV or Extruded Insulation Rated 2.5 kV through 500 kV.

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

J. NFPA 70 - 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 the following:

a. Features, characteristics, and ratings of individual interrupter switches and circuit breakers.

b. Time-current characteristic curves for overcurrent protective devices, including circuit-breaker relay trip devices and fusible devices.

c. 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. Tabulation of installed devices with features and ratings.

b. Outline and general arrangement drawing showing dimensions, shipping sections, and weights of each assembled section.

c. Drawing of cable termination compartments showing preferred locations for conduits and indicating space available for cable terminations.  

d. Master drawing index.

e. Front view elevation.

f. Floor plan drawing showing locations for anchor bolts and leveling channels.
g. Nameplate Schedule.

h. Nameplate diagram per ANSI requirements.

i. Single-Line Drawings.

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

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

l. Continuous current ratings of buses and major components.

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

n. Conduit entry/exit locations.

o. 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.
a. Additional Drawing Submittal Requirements:

b. Master drawing index

c. Front view elevation

d. Schematic and single line diagrams

e. Nameplate diagram per ANSI requirements

f. Nameplate schedule

g. Component list

h. Conduit entry/exit locations

i. Ratings

j. Cable terminal sizes  

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 that 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

UL listed metal-enclosed switchgear is available with UL listing at 4.16 kV and 13.8 kV. State of Washington Labor and Industries will require listed electrical equipment when there are two or more manufacturers that can furnish listed equipment.

A. UL Listed Equipment: Provide UL listed equipment where it is available in the specified ratings.

B. Manufacturer Qualifications: Engage a firm experienced in manufacturing switchgear similar to those indicated for this Project and with a greater than 10-year record of successful in-service performance.

C. 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.

D. Source Limitations: Obtain switchgear through one source from a single manufacturer.

E. Product Options: Drawings indicate size, elevations, and dimensional requirements of switchgear. Refer to Section 01 25 00 - Substitutions.
F. Comply with NFPA 70, as adopted and administered by the Authority Having Jurisdiction.

G. Comply with ANSI/IEEE C37.90 - “Relays and Relay Systems Associated with Electric Power Apparatus.”

H. Comply with ANSI/IEEE C2 - National Electrical Safety Code.

I. Comply with NEMA standards.

1.5 DELIVERY, STORAGE, AND HANDLING

Delete paragraph below if there are no likely obstacles to handling switchgear assemblies.

A. Deliver in shipping splits of lengths that can be moved past obstructions in delivery path as indicated. Maximum lengths should be limited to 72 inches. 

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

C. If stored in areas subjected to weather, cover switchgear to provide protection from weather, dirt, dust, corrosive substances, and physical damage. Remove loose packing and flammable materials from inside switchgear; install electric heating (250 W per section) to prevent condensation.

D. Delivery and storage shall be with a minimum disruption to building or systems. Indoor splits to be bolted to skids. Breakers and accessories to be packaged and shipped separately.
E. Store so condensation will not form on or in switchgear.

F. Apply temporary heat where required to obtain suitable service conditions.

G. Handle switchgear using factory-installed lifting provisions. 

H. Ship with accelerometers: 0.3gs in the x, 0.9gs in the y and z direction.  
1.6 PROJECT CONDITIONS

Delete paragraph below if no existing utilities.

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

Edit subparagraph below to suit Project.

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

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

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

1.7 COORDINATION

A. Coordinate layout and installation of switchgear with other construction.

Delete paragraphs below if not required.

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.
C. Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items are specified in Section 07 60 00 - Flashing and Sheet Metal.
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: [3] of each type and rating of fuse used. Include spares for power fuses, potential transformer fuses, and control power fuses. 
Indicating Lights: [3] of each type installed.

Fuse Handling Tool: [1] fuse handling tool and universal pole as recommended by the fuse manufacturer. 
Spare Switch: [1] for each switch type employed in a line-up. 
Shotgun Clamp Stick: 8’-6” in length with a canvas storage bag. 
Grounding Jumpers: [3] jumpers at 6 feet, 8 feet and 10 feet. 
Spare Indicating Lights: [6] of each type installed. 
Touchup Paint: [3] containers of paint matching enclosure finish, each one-half pint. 
B. Maintenance Tools: Furnish tools and miscellaneous items required for interrupter switchgear test, inspection, maintenance, and operation. Include the following:

1. Fuse-handling tool.

2. Extension rails, lifting device, breaker truck, and all other items necessary to remove circuit breaker from housing and transport to remote location.

3. Racking handle to move circuit breaker manually between connected and disconnected positions, and a secondary test coupler to permit testing of circuit breaker without removal from switchgear.

4. One stand-by breaker carriage for each type of breaker employed in a line-up.  

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

F&I specifies EATON for Metal Enclosed Interrupter Switchgear, No Equal for projects at the Airport. Competition waiver to be submitted to CPO for EATON to be the only approved product for STIA, or existing waiver verified. Seaport projects may use the list of manufacturers listed below.  
A. Acceptable Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Load Interrupter Switchgear:

a. ASEA Brown Boveri; Division of ABB.
b. Cutler-Hammer; Division of Eaton.

c. S&C Electric Co.

d. Square D Co.; Subsidiary of Schneider Electric.
e. Or Approved Equal.  
2.2 MANUFACTURED UNITS

A. Description: Factory assembled and tested, and complying with IEEE C37.20.1.

Retain paragraph below if installation space for switchgear is severely limited; show maximum dimensions on Drawings. Ensure equipment is available.

B. Product Selection for Restricted Space: Comply with maximum dimensions indicated on Drawings.

Edit to clarify applicability of conditions

C. Unusual Service Conditions: Where indicated, provide switchgear assemblies designed for the following conditions:

1. Equipment shall be rated to withstand seismic forces as described in Section 26 05 48 – Seismic Controls for Electrical and Communication Work.

2.3 RATINGS

Modify paragraph below to suit actual system type in which switchgear will be installed.

A. System Configuration: Switchgear suitable for application in three-phase, 60Hz, grounded-neutral system.

Select one of four subparagraphs below or, if actual voltage is different, delete all and specify actual nominal voltage.

1. System Voltage: 4.16 kV nominal; 4.76 kV maximum.

2. System Voltage: 7.2 kV nominal; 15 kV maximum.

3. System Voltage: 13.8 kV nominal; 15 kV maximum.

2.4 METAL-ENCLOSED INTERRUPTER SWITCHGEAR

A. Comply with ANSI/IEEE C37.20.3. 

B. Comply with IEEE C37.20.7. Provide arc-resistant switchgear, Type 1.  
Specify fuses in "Power Fuses" Paragraph and indicate both available-source fault current and required fuse interrupting rating on Drawings.

C. Design Level of Available-Source Fault Current: Integrated short-circuit rating consistent with value of fault current indicated.

D. Ratings: Comply with standard ratings designated in ANSI/IEEE C37.20.3 for the maximum-rated voltage specified.

Delete subparagraph if shown on Drawings.  
1. Main-Bus Continuous Rating: 1200A.

2. Main Bus Momentary (10-cycles) Current Rating: 40,000 asymmetrical rms amperes.

3. Main Bus 2-Second Current Rating: 40,000 symmetrical rms amperes.

E. Interrupter Switches: Stationary, gang-operated, suitable for application to maximum short-circuit rating of integrated switchgear assembly.

1. Ratings:

a. Rating: 1200A continuous duty and load break.

b. Duty-Cycle, Fault Closing: 40,000 asymmetrical amperes.  
c. Switch Fault Close Rating: 40,000 asymmetrical amperes.

d. Switch 2-Second Current Rating: 25,000 symmetrical rms amperes.

2. Switch Action: No external arc and no significant quantities of ionized gas released into the enclosure.

The next paragraph is important in terms of eliminating a common problem with misalignment of switches that are supported on the switchgear enclosure, if the enclosure is not level.

3. Switch Construction: Dead front supported by a frame independent of the enclosure, with copper switchblades and stored-energy operating mechanism. Switch shall be physically positioned such that line side of the switch will be at the top and the load side of the switch will be at the bottom.

4. Phase Barriers: Full length of blades and fuses for each pole; designed for easy removal; allow visual inspection of switch components if barrier is in place.

The next paragraph is needed to meet State of Washington Labor and Industries Electrical Work Rule requirements for barriers. When the switch is opened, the barrier is removed and slid into the open switch gap, shielding the energized bus and stationary switch contacts from the de-energized fuses and allows fuse replacement, terminator or cable repair.

5. Dual-Purpose Slide-in Barrier: Provide a barrier for installation between energized components in order to access de-energized components such as fuses when the switch is open, in the same bay.  

6. Grounded metal barrier in front of every switch.

7. Protective Shields: Cover live components and terminals

8. Permanent OPEN/CLOSED switch position indicators

9. Provisions for padlocking switch in open or closed position.  
F. Fuses: De-energized when switch is open.

G. Mechanical Interlock: Prevents opening switch compartment door unless switch blades are open, and prevents closing switch if door is open.

H. Window: High Impact Viewing window to permit viewing switch-blade positions if door is closed.  
I. Accessory Set: Tools and miscellaneous items required for interrupter switchgear test, inspection, maintenance, and operation. Include fuse-handling tool as recommended by switchgear manufacturer.

J. Power Fuses: Comply with applicable requirements of NEMA SG 2, Section 26 28 13 - Fuses, and the following:

1. Indicator: Integral with each fuse and show when it has blown.

2. Mounting: Fuses are positively held in position with provision for easy removal and replacement from the front without special tools.

Select one of two subparagraphs below.  
3. Current-Limiting Fuses: Full-range, fast-replaceable, current-limiting type that will operate without explosive noise or expulsion of gas, vapor, or foreign matter from tube.

4. Expulsion Fuses: Furnished in disconnect-type mountings and renewable with replacement fuse units. Gases emitted on interruption controlled and silenced by chambers designed for that purpose.

5. Spare Fuses: Each fusible bay to include 3 fuses in use and storage provisions for 3 spare fuses.

Coordinate below with Drawings and provide rating consistent with available short-circuit capacity of system.

6. Interrupting Ratings of Fuses at Rated System Voltage: As indicated on Drawings.

K. Special Configurations:

Select one of three subparagraphs below.

1. 15-kV (5-kV) two-position non-load break selector switches for selection of two incoming sources where required.

2. A duplex switchgear configuration consisting of two load interrupter switches with common load side bus to feed one load circuit, which shall be fused or unfused as required.

3. An automatic transfer control relay system for two main load interrupter switches with common load bus.

a. Switchgear assembly to consist of a dead-front metal-enclosed assembly including two load interrupter switches with motor operators and automatic transfer control relay system and auxiliary equipment.

b. Transfer system shall be capable of automatically transferring the load bus circuit to the alternate power source upon failure of the preferred source and have capability of operating from remote signal from future Port power monitoring and control system.

2.5 FABRICATION

Select from two paragraphs below.

A. Indoor Enclosure: Steel with devices arranged as shown on contract drawings.

B. Outdoor Enclosure: Galvanized steel or mild steel with an outdoor finish system for weatherproof environments; integral structural-steel base frame with factory-applied asphaltic undercoating; and each compartment equipped with the following features:

1. Structural design and anchorage adequate to resist loads imposed by 125-mph wind and seismic zone 3.

2. Space heater with individual thermostat, minimum of 250W to prevent condensation. Rated at 240V but operated at 120V. Provide two or more sources of 120VAC for space heaters. 

3. Hinged front door with padlocking provisions.

4. Interior light with switch.

5. Weatherproof GFCI duplex receptacle.

6. Louvers with insect and rodent screen and filter, and arranged to permit air circulation while excluding rodents and exterior dust.

7. Power for heaters, lights, and receptacles to be provided by control power transformer.

8. Weatherproof Housing without Aisle (Metal Enclosed Load Interrupter Switchgear Only) shall have the following features:

a. Hinged front door with padlocking provisions.

b. Interior light with switch.

c. Weatherproof GFCI duplex receptacle.

d. Power for heaters, lights, and receptacles to be provided by control power transformer.  

C. Finish: Manufacturer’s standard ANSI-61 gray finish over a rust-inhibiting primer on phosphatizing-treated metal surfaces, except when installed outdoors. Outdoor gear shall have an exterior finish spray coat 3.0 mil thick of high-gloss gray enamel that meets the functional performance requirements of ANSI C57.12.28.

D. Construction Features:

Edit as required to suit project.

1. Configuration: [1-high] [2-high]

2. Incoming Cable Compartment: [Required] [Not Required]

E. Fully Equipped Future Switchgear Compartments: Compartments shall be furnished fully equipped with rails, mounting brackets, supports, necessary bus connections, CTs, and related wiring.

F. Provisions for Expansion: Switchgear shall have provisions for expansion by having bus stubs at end and a covered plate for extension.

G. Bus Transition Unit: Arranged to suit bus and adjacent units.

H. Incoming-Line Unit: Arranged to suit incoming line.

I. Outgoing Feeder Units: As indicated on contract drawings.  

J. Utility Metering Section: Constructed to [Puget Sound Energy] [Seattle City Light] and EUSERC requirements at service points only. Where feasible, request utility company to install revenue metering on utility side of the supply.

K. Provide overhead hoist and cart for servicing switchgear.

L. Low Voltage Wiring: Labeled at each terminal point.  
Front accessibility is important in terms of allowing the option of installing equipment against a wall or in a corner without requiring rear, side or top access. It is also important where floor space is limited.

M. Front Accessibility: Equipment shall be accessible from the front.

N. Auxiliary Compartments: Arranged to house meters, relays, controls, and auxiliary equipment; isolated from medium-voltage components.

O. Key Interlocks: Arranged to affect interlocking schemes indicated.

P. Provisions for Future Key Interlocks: Mountings and hardware required for future installation of locks, where indicated.

2.6 COMPONENTS

A. Main Bus: Copper, silver-plated at connection points, full length of switchgear. Aluminum bus or terminations are not allowed.

B. Ground Bus: Copper, silver-plated; minimum size 1/4 by 2 inches; full length of switchgear.

C. Bus Insulation: Covered with flame-retardant insulation.  

D. Instrument Transformers: Comply with ANSI/IEEE C57.13.

1. Potential Transformers: Secondary voltage rating of 120V and NEMA accuracy class of 0.3 with burdens of W, X, and Y, and multi-ratio CTs as appropriate.

Coordinate subparagraph below with Drawings.
F&I specifies CTs shall be compatible with Eaton PXM meters, No Equal for projects at the Airport.  Competition waiver to be submitted to CPO for EATON meters to be the only approved product for STIA, or existing waiver verified, and include compatibility requirement. 
2. Current Transformers: Ratios as indicated; burden and C-200 minimum accuracy class suitable for connected relays, meters, and instruments.  [CTs shall be compatible with EATON PXM meters, No Equal.]  
E. Multifunction Digital-Metering Monitor: UL-listed or -recognized, microprocessor-based unit suitable for three- or four-wire systems and with the following features:

1. Inputs from sensors or 5A current-transformer secondaries, and potential terminals rated to 600V.

2. Switch selectable digital display of the following:

a. Phase Currents, Each Phase: Plus or minus 1 percent.

b. Phase-to-Phase Voltages, Three-Phase: Plus or minus 1 percent.

c. Phase-to-Neutral Voltages, Three-Phase: Plus or minus 1 percent.

d. Three-Phase Real Power: Plus or minus 2 percent.

e. Three-Phase Reactive Power: Plus or minus 2 percent.

f. Power Factor: Plus or minus 2 percent.

g. Frequency: Plus or minus 0.5 percent.

h. Integrated Demand, with Demand Interval Selectable from 5 to 60 Minutes: Plus or minus 2 percent.

Delete subparagraph below if not required.

i. Accumulated energy, in megawatt hours (joules), plus or minus 2 percent; stored values unaffected by power outages for up to 72 hours.

3. Relay shall have communication port for data and control communication. Communication shall be compatible with the Port’s Power Monitoring and Control System. 

4. Where a main circuit breaker is furnished provide line-side voltmeters.

5. Provide selective 3-phase voltage, current, kVA, kVAR and kWh metering for each breaker.

6. Provide totalized parameter values for bus “A” and bus “B” combined.  
F&I specifies EATON for electrical metering equipment, No Equal for projects at the Airport.  Competition waiver to be submitted to CPO for EATON electrical metering equipment to be the only approved product for STIA, or existing waiver verified and include the subparagraph below.
7. All metering shall have provisions for remote monitoring and control via existing EATON Power-Net monitoring system, No Equal, and shall be Modbus TCP/IP and Ethernet compatible.

8. Provide CTs for each meter.

9. Provide PTs including primary and secondary fuses with disconnecting means.  
10. Mounting: Display and control unit flush or semi-flush mounted in instrument compartment door, or behind glass cover for exterior applications.

Delete paragraph below if not required. Specify relay functions and characteristics indicated on Drawings.

F. Relays: Comply with ANSI/IEEE C37.90, types and settings as indicated; with test blocks and plugs.

1. Multi-functional microprocessor Three Phase Protective Relay with ANSI 50/51, 50/51G or 50/51N incorporated into a single device.
2. Provide separate ANSI overcurrent 50/51 solid-state electronic relay for each feeder breaker noted on the drawings with front panel controls including trip-level and elapsed-time adjustment dials; pickup, elapsed time and trip indicators; reset pushbutton; trip-circuit disconnect; and test-voltage input jacks.

3. Provide synch check relays (ANSI device 25) for main breakers and tie, and for intertie to other active sources.

4. Provide a lockout relay (ANSI device 86) for every breaker.

5. Provide differential bus protection (minimum of two zones, ANSI device 87).

6. Provide an ANSI device 51/51N for each main breaker.

7. Relays shall have long-time, short-time, instantaneous and ground fault settings. Provide necessary software and licenses to set all relays.  
F&I specifies EATON for electrical metering equipment, No Equal for projects at the Airport.  Competition waiver to be submitted to CPO for EATON electrical metering equipment to be the only approved product for STIA, or existing waiver verified and include the subparagraph below.
8. Relays shall have remote monitoring and metering communication capability via Ethernet, compatible with EATON PXM, No Equal, web server communications protocol.

9. Provide in the metal-clad circuit breaker, metal-enclosed interrupter switchgear, the quantity, type and rating of protection relays indicated on the drawings.  
Show ratings of arresters on Drawings.

G. Surge Arresters:

1. Incoming Line Load Interrupter Switches: Provide suitably rated intermediate class, metal-oxide varistor type, complying with NEMA LA-1, connected in each phase of circuit, and grounded to the metal structure, for each incoming line section.

2. Feeder Load Interrupter Switches: Where required provide suitably rated intermediate class, metal-oxide varistor type, complying with NEMA LA-1, connected in each phase of circuit, and grounded to the metal structure, for each feeder section.

3. Coordinate rating with circuit voltage.

Retain subparagraph H or I for AC or DC control system.  
H. CONTROL BATTERY SYSTEM

1. System Requirements: Battery shall have number of cells and ampere-hour capacity rating as required for design. Cycle battery before shipment to guarantee rated capacity on installation. Arrange battery to operate ungrounded.

a. One DC circuit breaker shall supply power to no more than one switchgear section.

b. Typically maintain float voltage of 2.25V per cell and equalize voltage of 2.38V per cell.

2. Battery: Gel lead-calcium type in sealed, clear plastic or glass containers, complete with electrolyte, fully charged and arranged for shipment with electrolyte in cells. Limit weight of each container to not more than 90 lb. and cells per container to not more than 3. System batteries shall be suitable for service at an ambient temperature ranging from 0°F to 90°F. Limit variation of current output to 0.8 percent for each degree below 77°F down to 0°F. 

3. Rack: Two-step, non-conductive, acid-resistant rack sized to fit the available space with electrical connections between battery cells and between rows of cells; include two flexible connectors with bolted-type terminals for output leads. Rate battery rack, cell supports, and anchorage for seismic requirements.

4. Accessories:

a. Thermometers with specific-gravity correction scales.

b. Hydrometer syringes.

c. Set of socket wrenches and other tools required for battery maintenance.

d. Wall-mounting, nonmetallic storage rack fitted to store above items.

e. Set of cell numerals.

5. Charger: Static-type silicon rectifier equipped with automatic regulation and provision for manual and automatic adjustment of charging rate. Unit shall automatically maintain output voltage within 0.5 percent from no load to rated charger output current, with ac input-voltage variation of plus or minus 10 percent and input-frequency variation of plus or minus 3 Hz. Charger shall include the following features:

a. DC ammeter.

b. DC Voltmeter: Maximum error of 5 percent at full-charge voltage; operates with toggle switch to select between battery and charger voltages.

c. Ground Indication: Two appropriately labeled lights to indicate circuit ground, connected in series between negative and positive terminals, with midpoint junction connected to ground by normally open push-button contact.

d. Capacity: Sufficient to supply steady load, float-charge battery between 2.20 and 2.25 V per cell and equalizing charge at 2.33 V per cell and a maximum of 2.4Vpc.

e. Charging-Rate Switch: Manually operated switch provides for transferring to higher charging rate. Charger operates automatically after switch operation until manually reset.

f. Source AC power supply requirements are: 120 V, 60 Hz, subject to plus or minus 10 percent variation in voltage and plus or minus 3-Hz variation in frequency. After loss of ac power supply for any interval, charger automatically resumes charging battery. Charger regulates rate of charge to prevent damage due to overload and to prevent fuses or circuit breakers from opening.

g. Protective Feature: Current-limiting device or circuit, which limits output current to rating of charger but does not disconnect charger from either battery or ac supply; to protect charger from damage due to overload, including short circuit on output terminals.

h. Electrical Filtering: Reduces charger's audible noise to less than 26 dB.

I. Control Power Supply: Control power transformer supplies 120V control circuits through secondary disconnect devices. Include the following features:

1. Dry-type transformers, in separate compartments for units larger than 3 kVA, including primary and secondary fuses.  
Retain subparagraph below for electrically interlocked main and tie switches.

2. Two control power transformers in separate compartments with necessary interlocking relays; each transformer connected to line side of associated main interrupter switch.

Delete one of two subparagraphs below.

a. Secondaries connected through a relay or relays to control bus to affect an automatic transfer scheme.

b. Secondaries connected through an internal automatic transfer switch to switchgear control power bus.

3. Control Power Fuses: Primary and secondary fuses provide current-limiting and overload protection.

J. Control Wiring: Factory installed, complete with bundling, lacing, and protection; and complying with the following:

1. Flexible conductors for #8 AWG and smaller, for conductors across hinges, and for conductors for interconnections between shipping units.

2. Conductors sized according to NFPA 70 for the duty required.

PART 3   EXECUTION

3.1 INSTALLATION

A. Locations and Layout: Exact locations and physical layout of equipment and components may be varied as required to suit manufacturer’s design and as approved, provided the required functions and operations are accomplished; follow the identification of the units indicated on Drawings exactly.

B. Vaults shall be provided beneath medium-voltage switchgear lineups to facilitate termination of cables.

C. Anchor each switchgear assembly to at least two 4-inch, channel-iron floor sills embedded in concrete base and arranged according to the manufacturer’s written recommendations; attach by tack welding or bolting.

1. Retain a Professional Structural Engineer who is licensed in the State of Washington and who is experienced in providing seismic engineering services to provide seismic calculations for each switchgear assembly. Comply with Section 26 05 48 - Seismic Controls for Electrical and Communication Work.
2. Sills: Select to suit switchgear; level and grout flush into floor or concrete or mounting base.

3. Concrete Bases: 3.5 inches high, reinforced, with chamfered edges. Extend base no more than 3 inches in all directions beyond the maximum dimensions of the switchgear, unless otherwise indicated or unless required for seismic anchor support. 
a. Comply with Section 03 30 00 - Cast-in-Place Concrete.  

b. Construct concrete bases according to Section 26 05 29 - Hangers and Supports for Electrical Systems.

(1) Concrete bases shall be leveled to no more than 0.25 inches of deviation for every 3 feet in ALL directions.

(2) Contractor shall notify Resident Engineer prior to concrete pour to measure concrete base and assess base’s levelness. 

(3) Concrete bases shall have smooth finishes.  Broom finishes are prohibited.

D. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, brackets, and temporary blocking of moving parts from switchgear units and components.
E. Spare Conduits:

1. Provide a minimum of one 6-inch conduit per bus section.

3.2 IDENTIFICATION

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

C. Identify all devices, controls, and wiring.

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

E. Provide Arc Flash Hazard label on panelboard. Label shall include the following information: Date of study, Engineer of Record, Arc Flash Level and Port of Seattle Engineer initial.  
F. Equipment used in emergency systems shall be labeled “Suitable for use on emergency systems” per NEC 700-3.

G. Diagram and Instructions: Frame under clear acrylic plastic on the front of switchgear.

1. Operating Instructions: Printed basic instructions for switchgear, including control and key-interlock sequences and emergency procedures.

2. Storage for Manual: Include a rack or holder, near the operating instructions, for a copy of the maintenance manual.

3. System Power Riser Diagrams: Depict power sources, feeders, distribution components, and major loads.

Delete paragraph below if not required.

H. Mimic Bus: Continuous mimic bus applied to front of switchgear, arranged in single-line diagram format, using symbols and lettered designations consistent with approved final mimic-bus diagram.

1. Mimic-bus segments coordinated with devices in switchgear sections to which applied, to produce a concise visual presentation of principal switchgear components and connections.

2. Medium: Painted graphics.

3. Color: Contrasting with factory-finish background, selected by Engineer.

3.3 CONNECTIONS

A. Connect switchgear ground bus to common building ground or, for outdoor switchgear, ground switchgear ground bus to ground grid.

B. Refer to Section 26 05 13 - Medium-Voltage Cables for types of medium-voltage cable terminations.

C. Tighten bus joint, connector, and terminal bolts 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.

1. Mark lugs after torquing with red paint such that paint will be visibly disturbed if lugs are disturbed.

3.4 PROTECTION

A. Temporary Heating: Apply temporary heat to switchgear, according to manufacturer’s written recommendations, throughout periods when switchgear environment is not controlled for temperature and humidity within manufacturer’s stipulated service conditions.

3.5 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.  

1. Inspect switchgear, wiring, components, connections, and equipment installation. Perform inspections and tests stated in NETA ATS Section 7.1. Test and adjust components and equipment.

2. Megger test power and control wiring and hi-pot medium voltage cables prior to energization. Submit test reports.

3. Interrupter switches: Perform inspections and tests stated in NETA ATS, Section 7.5.

4. Circuit Breakers: Perform inspections and tests stated in NETA ATS, Section 7.6.

5. Protective Relays: Perform inspections and tests stated in NETA ATS, Section 7.9.

6. Instrument Transformers: Perform inspections and tests stated in NETA ATS, Section 7.10.

7. Metering and Instrumentation: Perform inspections and tests stated in NETA ATS, Section 7.11.

8. Ground Fault Systems: Perform inspections and tests stated in NETA ATS, Section 7.14.

9. Battery Systems: Perform inspections and tests stated in NETA ATS, Section 7.18.

10. Surge Arrestors and Capacitors: Perform inspections and tests stated in NETA ATS, Section 7.19 and 7.20.

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

3.6 ADJUSTING

A. Protective-Relay Settings:

1. Provide a protective relay coordination study by an Electrical Engineer licensed in the State of Washington.  
2. 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.

Select one of the following two subparagraphs:

3. The relays shall be set in the field by the Contractor in accordance with settings shown in a coordination study by the Engineer.

4. The relays shall be set in the field by a qualified representative of the manufacturer, retained by the Contractor, in accordance with settings designated in a coordinated study required elsewhere in the specifications.

B. Fuse Characteristics: Verify that fuse size and types shown on Drawings are appropriate for final system configuration and parameters. Where discrepancies are found, recommend fuse selection for approval before making final adjustments.

3.7 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.

3.8 DEMONSTRATION AND TRAINING

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

1. Train Port’s maintenance personnel on procedures and schedules related to startup and shutdown, troubleshooting, servicing, and preventive maintenance for two normal workdays at the jobsite.

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

3.9 OPERATION AND MAINTENANCE MANUALS

A. Comply with Section 01 78 23.13 - Operations and Maintenance Data and Part 1 of this specification.

B. Gather record drawings and as-furnished information for switchgear (including appurtenances, PTs, relays, etc.) and generate an “integrated, unit specific, operation and maintenance manual”, complete with schematic diagrams of upstream/downstream systems feeding and being fed by “this” system.

1. Location of devices, PTs, CTs, relays, metering for “this” switchgear shall be clearly identified and the function of each unit in the overall scheme of things explained.

2. A binder containing a collection of generic switchgear device cut sheets and disjointed O&M guidelines for generic switchgear does not meet this requirement.

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
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