DIVISION 26 - ELECTRICAL

Section 26 13 26.1 - Medium-Voltage Metal-Enclosed Drawout Circuit Breaker 


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.

This section is for use on Maritime projects only. 

PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Medium-Voltage Metal Enclosed Drawout Circuit Breaker” Work is shown in the Contract Documents.  This section includes requirements for design, fabrication, installation and delivery of medium-voltage Metal-Enclosed drawout circuit breaker type distribution switchgear and associated auxiliary equipment.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES
A. ANSI C37.06 - AC High-Voltage Circuit Breakers Rated on a Symmetrical Current Basis - Preferred Ratings and Related Capabilities for Voltages Above 1000 V.”

B. ANSI/IEEE C37.04 - Structure for AC High-Voltage Circuit Breakers. 

C. ANSI/IEEE C37.20.2 - Metal-Enclosed and Station-Type Cubicle Switchgear.

D. ANSI/IEEE C37.20.3 – Metal-Enclosed Interrupter Switchgear

E. IEEE C37.09 Testing Procedures for High-Voltage Circuit Breakers

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 - 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 as adopted and administered by the Authority Having Jurisdiction.

K. State of Washington Labor and Industries

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 component, including the following:

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

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

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. Front view elevation.

b. Floor plan.

c. Nameplate Schedule.

d. Nameplate diagram per ANSI requirements.

e. Single-Line Drawings.

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

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

h. Current ratings of buses.

i. Short-time and short-circuit ratings of switchgear assembly.

j. Conduit entry/exit locations.

k. 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. Product Certificates: Signed by manufacturers of switchgear certifying that the products furnished comply with requirements.

a. Certification of compliance with seismic ratings in accordance with Section 26 05 48 Seismic Controls for Electrical and Communication Work is required.

5. Installation Certification: Seismic calculations for Metal Enclosed MV Breaker assembly signed by Washington State licensed  Structural Engineer.
6. Qualification Data: For firms and persons specified in “Quality Assurance” Article.

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

8. Product Test Reports: Indicate compliance of switchgear with requirements.

9. Operations and Maintenance Data: Maintenance data for Drawout Circuit Breakers and accessories per the requirements in Section 01 78 23.13 Operations and Maintenance Data. 
1.4 QUALITY ASSURANCE

Note to Specifier: 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. 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 or the National Institute for Certification in Engineering Technologies 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 C2.

H. Comply with ANSI/IEEE C37.20.2 “Metal-Enclosed and Station-Type Cubicle Switchgear.”

I. Comply with ANSI/IEEE C37.04 “Structure for AC High-Voltage Circuit Breakers Rated on a Symmetrical Current Basis.”

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

K. Comply with ANSI C37.06 “Switchgear - AC High-Voltage Circuit Breakers Rated on a Symmetrical Current Basis - Preferred Ratings and Related Capabilities.”

L. Comply with NEMA standards.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store so condensation will not form on or in switchgear.

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

C. Handle Metal Enclosed MV Breaker using factory-installed lifting provisions.  
D. Metal Enclosed MV Breaker to be equipped for handling by crane.

E. Metal Enclosed MV Breaker being stored prior to installation to be stored in a fashion to maintain equipment in a clean and dry condition

1.6 COORDINATION

A. Coordinate layout and installation of Metal Enclosed MV Breaker 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.
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. 
Spare Fuses: [3] of each type and rating of fuse used. Include spares for potential transformer fuses and control power fuses. 
Breaker Truck: [1] breaker truck for each breaker for each line-up for removal of breakers. 
Spare Breaker Carriage: [1] for each breaker type employed in a line-up. 
Spare Indicating Lights: [6] of each type installed. 
Touchup Paint: [3] containers of paint matching enclosure finish, each 0.5 pint. 
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. Acceptable Manufacturers: Subject to compliance with requirements, provide products by one of the following:
F&I specifies EATON for Metal Enclosed Metal Enclosed MV Breaker, 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
1. Metal-Enclosed Circuit-Breaker:

a. ABB
b. EATON

c.  Schneider Electric.  
d. 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. Working Space:  Provide at least 5 feet working space in front of switchgear (switchgear door width is generally at least 36”). 
1. Metal-Enclosed Circuit Breaker:  Back access may be accomplished via suitably installed removable insulated panels in room walls unless cinder block or concrete construction is used.

2. Metal-Enclosed Breaker:  Code required physical space shall be provided, NO EXCEPTIONS.
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 for seismic requirements per Section 26 05 48 – Seismic Controls for Electrical and Communication Work.

2.3 METAL-ENCLOSED DRAWOUT CIRCUIT-BREAKER 

A. The [5kV][15kV] switchgear assembly ratings shall be as follows:

1. Maximum Design Voltage
[5kV][15kV]
2. Nominal System Voltage
[5kV][15kV] three-phase [three-] [four-]  wire

3. System Grounding [solid] [low-resistance] [high-resistance] [ungrounded] 

4. Short-Time (2-Second) Current [25][38] [50] [63]  kA sym RMS

5. Main Cross Bus Continuous Current

6. BIL Rated [5kV, 60kV BIL] [15kV, 95kV BIL]
B. Continuous Current [5kV][15kV] [600A][1200A]

C. Short-Circuit Current at rated [31.5kA] [40kA] symmetrical
2.4 CONSTRUCTION

A. The Metal-Enclosed-Drawout-Breaker assembly shall consist of deadfront, completely metal-enclosed vertical sections each containing drawout vacuum circuit breakers and where shown.

B. High voltage parts within circuit breaker compartments shall be isolated with grounded metal barriers. 

C. Vertical section construction shall be of the universal frame type using die-formed and bolted parts. All enclosing covers and doors shall be fabricated from steel whose thickness shall be equal to or greater than those specified in ANSI/IEEE C37.20.3. 
D. No owner removable hardware for covers or doors shall be thread forming type. 
E. To facilitate installation and maintenance of cables and bus in each vertical section, a split removable top cover and [split removable rear covers with rustproof nylon handles for easy handling] [hinged, bolted rear door with padlock provisions]  shall be provided. 
F. A galvanized base or other corrosion resistant material, isolating equipment from contact with the concrete pad to provide protection from rust. Heavy-duty hot dipped galvanized anchor clips shall be provided to anchor the switchgear to the concrete pad.

G. Each vertical section shall be ventilated at the top and bottom, both front and rear, to allow airflow to help prevent buildup of moisture within the structure. For dust-resistant or outdoor applications, the ventilated covers shall be externally removable to allow safe maintenance of the filter media without providing access to live parts.

H. Each vertical section containing a switch shall have a single, full-length, flanged front door and shall be equipped with two rotary latch-type padlockable handles. A nameplate shall be mounted on the front door of each vertical section.

2.5 COMPONENTS

A. All buses shall be Copper, silver-plated at connection points. Aluminum bus is not allowed.
B. Ground Bus: Copper, silver-plated; minimum size 1/4 by 2 inches; full length of switchgear.

Electric Space Heaters are required for outdoor installations. Engineer to remove below paragraph if project does not include an outdoor installation.

C. Electric Space Heaters:  Locate in each compartment with individual thermostats for each vertical section; minimum of one 250-watt space heater in each vertical section to prevent condensation, rated at 240-volts but operated at 120-volts.  

D. Low-Voltage Wiring:  Labeled at each terminal point. 

E.  Customer Metering: 

1. Manufacturer:  EATON PXM 6000 series, No Equal.  

a. Refer to Section 26 27 13.11 for detailed specification for metering.
2. All metering shall have provisions for remote monitoring and control via existing EATON Power Net monitoring system 4-20 ma analog or digital signals.  Meter shall be fully functional with all PowerNet monitoring points available and usable for metering and monitoring.

3. Provide CTs for each meter

4. Provide PTs including primary and secondary fuses with disconnecting means.  
F. Relays: Comply with ANSI/IEEE C37.90, types and settings as indicated; with test blocks and plugs.  

1. Solid-state with continuous self-diagnostics, draw-out mounted, complying with IEEE C37.90 and as indicated on the drawings

2. Microprocessor Three-Phase Protective Relay with ANSI 50/51, 50/51G or 50/51N incorporated into a single device, relay shall have long-time, short-time, instantaneous and ground-fault settings. Provide necessary software and licenses to set all relays.

3. Relays shall have remote monitoring and metering communication capability via Ethernet compatible with Eaton PXM web server communications protocols.

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

5. Provide separate ANSI devices 50/51 and 50G (or 51G) for each feeder breaker with local alarm and annunciation.

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

G. Surge Arresters:

1. Incoming Line Main Circuit Breakers: 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. Coordinate rating with circuit voltage.

H. Identification Nameplates:  

1. Conform to Port Standard Nameplate labeling in Section 26 05 53 – Electrical Identification;

a. Engraved nameplates to be mounted on the face of the enclosure for all main and feeder circuits 

b. Nameplates to be laminated plastic, black characters on white background, and secured with stainless steel screws

c. Nameplates to identify source of feed and loads served, and include applicable warnings

d. All control components mounted within the assembly to be suitably marked for identification corresponding to manufacturer’s wiring diagrams.

I. Finish:  The finish shall consist of manufacturer’s standard ANSI-61 gray finish, except when installed outdoors.  Outdoor gear to have 3.0 mil thick exterior finish spray coat of high-gloss gray enamel.

2.6 WIRING/TERMINATIONS

A. One terminal pad per phase shall be provided for attaching Contractor supplied cable terminal lugs for a maximum of two conductors per phase of the sizes indicated on the drawings. Sufficient space shall be allowed for Contractor supplied electrical stress relief termination devices.

B. Small wiring, fuse blocks and terminal blocks within the vertical section shall be furnished as indicated on the drawings. Each control wire shall be labeled with wire markers. Terminal blocks shall be provided for owner connections to other apparatus.

2.7 CIRCUIT BREAKER

A. Circuit breaker shall be operated by a motor-charged spring stored energy mechanism. The spring may be charged manually in an emergency or during maintenance procedures.

B. Circuit breaker shall have three (3) vacuum interrupter assemblies that are separately mounted on glass polyester insulators. Each vacuum interrupter shall have a contact wear indicator which does not require any tools to indicate the contact wear. The current transfer from the vacuum interrupter moving stem to the breaker main conductor shall be a non-sliding design. The breaker front panel shall be removable when the compartment door is open for ease of inspection and maintenance of the mechanism.

C. The breaker shall be electrically operated by:

1. [120-] [240-]  Vac close and AC Capacitor Trip.

2. [48-] [125-]  Vdc close, and [48-] [125-]  Vdc Trip. 

3. Breaker shall be complete with control switch and red and green indicating lights to indicate breaker contact position.

D. The control voltage shall be [derived from a control power transformer mounted in the switchgear] [as indicated on the drawings].

2.8 CONTROL BATTERY SYSTEM
Revise if battery other than lead-calcium type below is specified.  Coordinate paragraph below with Drawings or revise to specify number of cells and required minimum ampere-hour capacity of battery.

A. System Requirements: Battery has number of cells and ampere-hour capacity and rating as indicated, based on an initial specific gravity of 1.210 at 25°C with electrolyte at normal level and minimum ambient temperature of 13°C. Cycle battery before shipment to guarantee rated capacity on installation. Arrange battery to operate ungrounded.
B. Battery: [Lead-calcium] [Gel Cell] type in sealed, clear plastic or glass containers, complete with electrolyte, fully charged, and arranged for shipment with electrolyte in cells. Each container weighs not more than 70 lb and contains not more than three cells. Batteries are suitable for service at an ambient temperature ranging from minus 18 to 25°C. Current output does not vary more than 0.8 percent for each degree below 25°C down to minus 8°C.
Coordinate two paragraphs below with Drawings.

C. Rack: Provide a two-step rack, non condutive, acid resistant, sized to fit the available space with electrical connections between cells and between rows of cells and include two flexible connectors with bolted-type terminals for output leads. Rate battery rack, cel supports and anchorage for seismic requirements per Section 26 05 48 Seismic Controls for Electrical and Communication Wrok.
D. Accessories: Include the following:
1. One DC circuit breaker.
2. Main breaker shall have line-side and bus-side PTs (Star-star connection shall not be acceptable).
3. Dry-type CPTs at the line side of each source supply to circuit breaker. Secondary of CPTs shall be 240/120V, single-phase. Minimum rating of each CPT shall be 10 kVA.
4. Properly rated 120/240V rated automatic transfer switch to feed station battery charger and station lighting load during loss of power.
5. Thermometers with specific-gravity correction scales.
6. Hydrometer syringes.

7. Set of socket wrenches and other tools required for battery maintenance.
8. Wall-mounted, nonmetallic storage rack fitted to store above items.
9. Set of cell numerals.
E. Charger: Static-type silicon rectifier equipped with automatic regulation and provision for manual and automatic adjustment of the charging rate. Unit automatically maintains 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. Other features of charger include the following:
1. DC ammeter.
2. DC Voltmeter: Maximum error of 5 percent at full-charge voltage; operates with toggle switch to select between battery and charger voltages.
3. 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.
4. Capacity: Sufficient to supply steady load, float-charge battery between 2.20 and 2.25V per cell, and equalizing charge at 2.33V per cell.

5. Charging-Rate Switch: Manually operated switch provides for transferring to higher charging rate. Charger operates automatically after switch operation until manually reset.
6. AC power supply is 120V, 60Hz, 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.

7. 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.
8. Electrical Filtering: Reduces charger’s audible noise to less than 26 dB.

2.9 ENCLOSURES

A. Indoor enclosures shall be constructed per IEEE/ANSI C37.20.3 indoor specifications. (Meets or exceeds NEMA 1.)

1. Each vertical section shall be ventilated at the top and bottom, both front and rear, to allow airflow to provide cooling and to help prevent buildup of moisture within the structure.

B. Outdoor enclosures shall be constructed per IEEE/ANSI C37.20.3 Outdoor specifications. (NEMA 4X.) 

1. Each vertical section shall have a sloped weatherproof roof with labyrinth shaped joints. Use of gasket or caulking to make roof joints weatherproof shall not be permitted. All exterior openings shall be screened to prevent the entrance of small animals and barriered to inhibit the entrance of snow, sand, etc. A minimum of one (1) 250-watt space heater shall be provided in each vertical section. Power for the space heater(s) shall be furnished [as indicated on the drawings] [by a control power transformer mounted in the switchgear] [by a transformer mounted within the low voltage switchboard/switchgear] . The design shall be non-walk-in type.

2. Each vertical section shall be ventilated at the top and bottom, both front and rear, to allow airflow to provide cooling and help prevent buildup of moisture within the structure. The ventilated covers shall be externally removable to allow safe maintenance of the filter media without providing access to live parts.

3. Enclosure shall be Dust Resistant. All ventilated openings shall be filtered to inhibit the ingress of dust. The ventilated covers shall be externally removable to allow safe maintenance of the filter media without providing access to live parts. All external doors and covers shall be gasketed.

2.10 MISCELLANEOUS DEVICES

A. Communication equipment where indicated on the drawings, shall have the following features:

1. The communication system shall be Eaton PowerXpert Architecture

2. Each breaker position (open and closed), where shown, shall be communicated via an addressable relay. This relay shall communicate over a local area network (LAN). The relay shall monitor an auxiliary switch contact that monitors the breaker or switch position and shall be rated for the application. Each relay shall have a unique address so that it is possible to “call up” and “read” each load interrupter switch’s position from a host computer

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.

Delete paragraph below if not required.

B. Vaults shall be provided beneath medium-voltage circuit breaker to facilitate termination of cables.

Edit paragraph below if not required.

C. Anchor Metal Enclosed MV Breaker  assembly to at least two 4-inch, channel-iron floor sills arranged in accordance with manufacturer’s written recommendations and seismic requirements. Comply with Section 26 05 48 - Seismic Controls for Electrical and Communication Work.
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 Metal Enclosed MV Breaker assembly. 

2. Sills: Select to suit switchgear; level and grout flush into floor or concrete or mounting base.

Coordinate dimensions below with drawing details. If Section 033000 is not included coordinate with Civil Engineer for Cast-in-Place Concrete requirements.

3. Concrete Bases: 4 inches high, reinforced, with chamfered edges. Extend base no more than 2 inches in all directions beyond the maximum dimensions of the switchgear, unless otherwise indicated. Comply with Section 03 30 00 - Cast-in-Place Concrete.
D. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, brackets, and temporary blocking of moving parts from circuit breaker units and components.

3.2 CONNECTIONS

A. Connect Metal Enclosed MV Breaker  ground bus to common building ground or, for outdoor switchgear, ground switchgear ground bus to ground grid. See Section 26 05 26 Grounding.
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.

3.3 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.

Delete paragraph below if not required.

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

F. 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.

G. 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 the Engineer.

3.4 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.

3.5 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.

3.6 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.

3.7 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.

3.8 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 – [Maritime][Aviation] 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 – [Maritime][Aviation] Operations and Maintenance Data and Part 1 of this specification.

B. Gather record drawings and as-furnished information for drawout circuit breaker (including appurtenances, battery charger, 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” Drawout Circuit Breaker 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 Drawout Circuit Breaker device cut sheets and disjointed O&M guidelines for Drawout Circuit Breaker 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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