DIVISION 26 - ELECTRICAL

Section 26 18 39 - Medium-Voltage Motor Controllers


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 Motor Controllers” Work is shown in the Contract Documents. Section includes requirements for medium-voltage motor controllers and accessories for operation on electrical systems rated 2400 VAC through 7200 VAC.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES
A. ANSI/IEEE C57.13 - Requirements for Instrument Transformers

B. NEMA ICS 1 - Industrial Control and Systems: General Requirements

C. NEMA ICS 3 - Medium Voltage Controllers Rated 2,001 to 7,200 V AC.

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

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

F. UL 347 - High Voltage Industrial Control Equipment

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: Include dimensioned plans, elevations, sections, and details, including required clearances and service space around equipment. Show tabulations of installed devices, equipment features, and ratings of complete lineup and each individual section.

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.

7. 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.

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

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

8. Operation and Maintenance Data: Comply with Section 01 78 23.13 - Operations and Maintenance Data.
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. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to the Authority Having Jurisdiction, and marked for intended use for the location and environment in which they are installed.

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

E. 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 in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle in accordance with manufacturer’s written instructions. Lift only with lugs provided for the purpose. Handle carefully to avoid damage to internal components, enclosure, and finish.

C. Deliver in 72-inch maximum width shipping splits, individually wrapped for protection and mounted on shipping skids.

1.6 COORDINATION
A. Coordinate layout and installation of controllers with other construction including conduit, piping, equipment, and adjacent surfaces. Maintain required workspace clearances and required clearances for equipment access panels.

B. Coordinate size and location of concrete bases with actual equipment supplied. Cast anchor-bolt inserts 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.

C. Coordinate equipment supports, roof penetrations, and installation of roof curbs. Refer to Division 7 Thermal and Moisture Protection for roof accessory 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.
Supply one set of three spare fuses of each size and rating.
One quart of matching paint.
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. ABB

B. EATON
C. Square-D Co. Siemens
D. Or Approved Equal.  
2.2 CONFORMANCE
A. A medium voltage motor controller shall consist of one or more three-pole contactors, three primary current limiting fuses, a disconnect switch or isolation mechanism and various instrumentation and control equipment housed in a freestanding modular enclosure.  
B. The enclosure shall be front access only, front aligned and arranged for assembly as multiple units in a line-up with horizontal through bus-work.  

C. Controllers may be arranged in two-high configuration.  

D. Compliance: Comply with IEEE C 57.13, NEMA ICS 1, NEMA ICS 3 AND UL 347.

2.3 RATINGS AND SERVICE CONDITIONS
Choose voltage and current ratings.

A. System Voltage: [2400] [4160] VAC line-to-line, 60 HZ, grounded neutral.
B. Main Bus Rating: [1200] [2000] [3000] Amps.
Provide actual available short circuit current at the unit. Include anticipated future growth if appropriate.

C. Entire lineup shall be suitable for application on a system having an available short circuit of [___] Amps Symmetrical (Motor Contribution Excluded). 
D. Main Bus Bracing: Not less than available fault current; 50,000 Amps symmetrical minimum (may require fuses). Consider motor contribution as applicable.

E. BIL Level: 60 kV
F. Operating Temperature: Maximum bus temperature shall not exceed 65( C rise over 40( C ambient. The entire motor controller shall be designed for continuous operation at rated values in an ambient temperature of 40( C.

G. Control Voltage: 125 VAC
H. Seismic Rating: Seismic zone 3.

2.4 CONFIGURATION
Include one-line-diagram, motor schedule, front elevation drawing and plan drawing with this specification to define the configuration of the motor controller.

A. The complete medium voltage motor controller shall consist of individual units of various types assembled into a line-up as shown on the drawings. The various individual elements shall be as described herein.

2.5 ENCLOSURE
A. Verify space requirements of each starter type.
B. Starters may be arranged in one-high or two-high configuration. The complete line-up including incoming line compartment and main disconnect shall constitute a single integrated and front-aligned unit. Controllers may be arranged in two-high configuration. The enclosure shall be front access only, front aligned and arranged for assembly as multiple units in a line-up with horizontal through bus-work.
C. Enclosures shall be NEMA Type 1A gasketed, for indoor use only, self-supporting, with welded steel frame and formed steel sides, arranged for assembly into a complete line-up with horizontal through-bus as required. The design shall permit complete front accessibility to all electrical parts and allow for free standing, back-to-back or against-a-wall mounting.
D. All sections shall be of dead front construction. Horizontal through-bus, starter assemblies and low voltage equipment shall be isolated from each other.
2.6 BUS WORK AND INCOMING LINE COMPARTMENT
A. Horizontal and vertical bus shall be tin-plated copper. A 600 Amp copper continuous ground bus shall be provided.  
B. Horizontal through-bus shall be located in a separate, isolated enclosure. Individual starters shall be connected by insulated vertical bus. A 600 Amp copper continuous ground bus shall be provided.
C. Bus ratings shall be as shown on the Contract Documents. The main bus shall be braced for a minimum of 110% of the available fault current but not less than 50,000 amps symmetrical.

D. Provide a separate, front-accessible only compartment for termination of incoming line cables.
E. Arrangement for top or bottom entry shall be as shown on the Contract Documents.
F. Make provisions for terminating shielded cables and housing surge arrestors.
G. Grand bus shall extend the entire length of the compartments and shall be a minimum of 50% of the bus rating.

2.7 MAIN DISCONNECT
Select one of the following where required:

Fused switch shall be used only with 1200 Amp bus rating motor controllers
A. Where required, main disconnect device shall be one of the following devices, depending on preference and bus rating:
B. Fused Switch: 1200 Amp rated, non-drawout fused main disconnect switch. Switch shall conform to Section 26 13 00 – Medium-Voltage Load Interrupter Switchgear. Note: This device may only be used with 1200 Amp rated bus motor controllers.
C. Circuit Breaker: Main circuit breaker rated not less than the motor controller bus rating. The circuit breaker shall be of the vacuum interrupter, draw-out, metal-clad type. Circuit breaker shall conform to Section 26 13 26 – Medium-Voltage Metal-Clad Drawout Circuit Breaker Switchgear. Rated not less than motor controller bus rating. Shutters shall close off bus from breaker when drown out.
D. The above shall be assumed to occupy a two-high cubicle with over-sized footprint.

2.8 MOTOR STARTER
Select one or both as required
A. Contactor rated [400 A] [720 A]

B. Motor starters shall be designed for use with motors of the size and type shown on the drawings. Each starter shall be configured for the following motor application requirements in accordance with the drawings:
Edit three paragraphs below as required:

1. Induction or Synchronous.
2. Reversing or Non-Reversing.
3. Full-Voltage or Reduced-Voltage Start.
C. Each starter shall consist of a vacuum contactor, current limiting fuses and an isolating device along with various instrumentation and control devices. The starter shall be one of the two following types, depending on manufacturer:
1. Isolating Switch and contactor Design: The starter shall consist of a non-drawout isolating switch, power fuses, and a roll-out vacuum contactor assembly with control power transformer.

2. Integrated roll-out contactor design: The vacuum contactor, power fuses and control power transformer shall all be mounted on a wheeled truck arranged for closed-door racking between the connected and disconnected positions.
D. Provide interlocks and shutters to prevent contact with live parts. Provide a separate, isolated low voltage compartment for protection and control devices and customer control circuit terminations.
2.9 POWER FUSES
A. Comply with Section 26 28 13 - Fuses.
B. Power fuses shall be suitable for the load being served and provide proper protection and coordination with the contactor:

1. Motors: Current limiting fuses type “R” rated for the motor load.
2. Feeders: Current limiting fuses type “E” rated for the feeder load.
3. All fuses shall have blown fuse indication.

2.10 CABLE TERMINATION
A. Reference Section 26 05 13 – Medium-Voltage Cables.

2.11 SURGE ARRESTORS
A. Incoming Line Main Device: 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.

B. Coordinate rating with circuit voltage.

2.12 MOTOR PROTECTION RELAY
A. Provide a programmable, microprocessor-based multi-function motor protection relay. Relay shall include protection, monitoring, supervisory control, trip, alarm, data logging and history functions.

B. Protection functions shall include:

	50/51
	Overcurrent

	50/51G
	Ground Fault

	46
	Reverse Phase

	49
	Stator Temperature (RTD)

	38
	Bearing Temperature (RTD)

	2/19
	Incomplete Starting Sequence


C. Monitoring functions shall include:

1. Current (Individual phase and ground)

2. Temperature (Winding and Bearing RTDs)

3. Motor Conditions

D. Supervisory control functions shall include:

1. Motor Start Management

2. Transition Management for Reduced Voltage Starters

3. Remote Trip

E. Trip and alarm functions shall be programmable

F. The relay shall have a communications port to download operating and set point commands and upload data. The port shall be compatible with the facility Power Monitoring and Control System. All relays shall include software, cables and laptop PCs for programming. Well-documented function description shall be included.
G. Provide instrument transformers on all phases and ground as required.
2.13 STANDARD OPTIONS AND ACCESSORIES
A. Provide options and accessories as required for the particular application. Such options may include metering, protective relaying and control devices.
B. Provide interface modules as required for connection of monitoring and control points to the Port of Seattle Power Monitoring and Data Acquisition System.
C. As a minimum, each motor starter shall have a control power transformer Each controller shall have current transformers, fused potential transformers, one ground sensor on all phases and one control power transformer. As a minimum, each motor starter shall have:
1. Six (6) form “C” auxiliary contacts,
2. Red “RUN” and green “OFF” pilot lights.
3. “START” and “STOP” pushbuttons.
4. “LOCAL-OFF-REMOTE” switch.
D. Provide one spare starter carriage for each frame size.
2.14 FACTORY FINISHES
A. Clean surfaces before applying paint.

B. Apply corrosion-resisting primer to all surfaces.

C. Apply finish coat of manufacturer’s standard baked enamel to 2 mils thick.

D. Finish Color: ANSI 61 gray.

2.15 SOURCE QUALITY CONTROL
A. Provide inspection and testing in accordance with NEMA ICS 3.

B. Observation: Provide at least fourteen days advance notice of inspections and tests to allow observation by the Port.

C. Report test results within ten days of completion of tests.

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 controllers 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, including concealed support bracing in walls.

3.3 INSTALLATION
A. Install controller on 3 1/2-inch concrete base. Secure unit to floor with suitable concrete inserts or embedments. 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.

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

1. Mark lugs after torquing with red paint such that paint will be visibly disturbed if lugs are disturbed. 
2. Provide yellow striping in front of all motor controllers outlining required code working space.  
3.4 IDENTIFICATION
A. Identify controller, individual controller sections, feeders, and control wiring according to Section 26 05 53 - Electrical Identification.
B. Identify equipment name, designation, power source, source location, voltage rating, load served and load location.

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

D. 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.

E. 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 motor controller front. Mount rack or holder for copy of operation and maintenance manual in vicinity of operating instructions.

3.7 FIELD QUALITY CONTROL
A. Manufacturer’s Field Services: Engage a factory-authorized service representative to inspect field-assembled components, installation, and connection of controller; and to pretest and adjust controller components. 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.
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 controller. Remove paint splatters and other spots, dirt, and debris. Touch up scratches and mars of finish to match 7original finish.

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

1. Train Port maintenance personnel a minimum of 8 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 Port 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
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