DIVISION 26 - ELECTRICAL

Section 26 29 23 - Variable Frequency 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 “Variable Frequency Controllers” Work is shown in the Contract Documents. This section includes requirements for design, fabrication, supply and delivery of three-phase, variable frequency controllers.

B. Definitions
Retain acronyms and abbreviations that remain after this section has been edited.

1. IGBT: Integrated gate bipolar transistor.

2. LAN: Local area network.

3. PID: Control action, proportional plus integral plus derivative.

4. PWM: Pulse-width modulated.

5. VFC: Variable frequency controller.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES
A. IEEE 519 – Recommended Practice and Requirements for Harmonic Control in Electric Power Systems.

B. IEEE C62.41 (Institute of Electrical and Electronics Engineers) - Recommended Practice on Surge Voltages in Low-Voltage AC Power Circuits.

C. NEMA FU 1 (National Electrical Manufacturers Association) – Low Voltage Cartridge Fuses.

D. NEMA ICS 2 (National Electrical Manufacturers Association) - Industrial Control and Systems: Controllers, Contactors, and Overload Relays, Rated 600 V.

E. NEMA ICS 3.1 (National Electrical Manufacturers Association) – Guide for the Application, Handling, Storage, Installation and Maintenance of Medium Voltage AC Contactors, Controllers and Control Centers.  

F. NEMA ICS 7 (National Electrical Manufacturers Association) - Industrial Control and Systems: Adjustable Speed Drives

G. NEMA 250 (National Electrical Manufacturers Association) - Enclosures for Electrical Equipment (1000 Volts Maximum)

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

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

1.3 SUBMITTALS

A. Submit materials data in accordance with of Section 01 33 00 - Submittals.  Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:
1. Product Data: For each type of VFC, provide dimensions; mounting arrangements; location for conduit entries; shipping and operating weights; and manufacturer’s technical data on features, performance, electrical ratings, characteristics, and finishes.

2. Shop Drawings: For each VFC.

a. Include dimensioned plans, elevations, sections, and details, including required clearances and service space around equipment. Show tabulations of installed devices, equipment features, and ratings. Include the following:

(1) Each installed unit’s type and details.

(2) Nameplate legends.

(3) Short-circuit current ratings of integrated unit.

Delete subparagraph below if series rating of overcurrent protective devices is not used or if VFCs are used without front-end overcurrent protective devices.

(4) UL listing for series rating of overcurrent protective devices in combination controllers.

Delete subparagraph below if combination controllers are not used.

(5) Features, characteristics, ratings, and factory settings of each motor-control center unit.

b. Wiring Diagrams: Power, signal, and control wiring for each type of VFC.

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

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

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

(1) The term “withstand” means “the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event.”

b. Dimensioned Outline Drawings of Equipment Unit: 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.

Delete paragraph below if independent testing agency is not used.

5. Field Test Reports: Written reports specified in Part 3.

6. Manufacturer’s field service report.

7. Operations and Maintenance Data: For VFCs, all installed devices, and components to include in emergency, operation, and maintenance manuals. In addition to items specified in Section 01 78 23.13 - Operations and Maintenance Data, include the following:

a. Routine maintenance requirements for VFCs and all installed components.

Delete subparagraph below if circuit breakers are not used in VFCs.
b. Manufacturer’s written instructions for testing and adjusting overcurrent protective devices.

Coordinate two paragraphs below with Parts 2 and 3 of this specification where bypass controllers are required.

8. Load-Current and Overload-Relay Heater List: Compile after motors have been installed and arrange to demonstrate that selection of heaters suits actual motor nameplate full-load currents.

9. Select paragraph above or below if motor running overload protection is specified as part of bypass controller in Part 2 of this specification.

10. Load-Current and List of Settings of Adjustable Overload Relays: Compile after motors have been installed and arrange to demonstrate that dip-switch settings for motor running overload protection suit actual motor to be protected.

1.4 QUALITY ASSURANCE

A. Manufacturer Qualifications: Maintain, within 100 miles of Project site, a service center capable of providing training, parts, and emergency maintenance and repairs.

B. Listing and Labeling: Provide electrical components, devices and accessories that are 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.

1. VFCs shall be UL Listed and Labeled as a complete unit, and shall conform to NEMA ICS 2, IEEE 519 and ANSI standards.

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

D. Refer to Section 26 24 19 - Motor-Control Centers for compliance with NEMA standards.

E. Source Limitations:

1. All VFCs shall be supplied by one manufacturer.

2. VFC and inverter-rated motor shall be supplied together as a single source.

3. VFC manufacturer shall have single-point responsibility for the system.  Modifications by a third party distributor or packager shall be coordinated and approved by the VFC manufacturer.
Retain below if equipment mounting space is limited.

F. Product Selection for Restricted Space: Drawings indicate maximum dimensions for VFCs, minimum clearances between VFCs, and adjacent surfaces and other items. Comply with indicated dimensions and clearances.

1.5 DELIVERY, STORAGE, AND HANDLING

Delete first paragraph below if there are no obstacles to movement of normal shipping lengths of VFCs. Coordinate with Drawings.

A. Deliver VFCs in shipping splits of lengths that can be moved past obstructions in delivery path as indicated.

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

Delete below if indoor space is likely to be available at Project site.

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

1.6 COORDINATION

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

Retain one or both paragraphs below if required for VFCs.

B. Coordinate size and location of concrete bases with actual equipment supplied. Cast anchor-bolt inserts into bases, unless noted otherwise on Drawings. 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.

Revise two paragraphs below to refer to other Divisions, such as Division 14 Conveying Equipment for baggage conveyor systems, if control coordination is required.
D. Coordinate features of VFCs, installed units, and accessory devices with pilot devices and control circuits to which they connect.

E. Coordinate features, accessories, and functions of each VFC and each installed unit with ratings and characteristics of supply circuit, motor, required control sequence, and duty cycle of motor and load.

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.
Indicating Lights: [5] of each type installed.
Spare Fuses: [3] for each type installed, rated 460-volts or less.
Converter Power Semiconductor: [2] of each type installed.
Inverter Power Semiconductor: [2] of each type installed.
Control Printed Circuit Boards: [1] of each type installed.
Gate Firing Boards: [1] of each type installed.
Keypad Assembly: [1] of each type installed.
PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. ASEA Brown Boveri; Division of ABB.

2. Cutler-Hammer; Division of Eaton.

3. Furnas Electric; Division of Siemens Co.

4. Robicon; Division of Siemens Co.

5. Square D. Co; Division of Schneider Electric.
6. Or Approved Equal.  
2.2 VARIABLE FREQUENCY CONTROLLERS

A. Description: NEMA ICS 7, NEMA ICS 61800-2, IGBT, PWM, VFC; listed and labeled as a complete unit and arranged to provide variable speed of a NEMA MG 1, Design B, 1.15 service factor, 3-phase, premium-efficiency induction motor by converting input voltage and frequency to a variable output voltage and frequency via a two-step operation.

B. Comply with [UL 508A] [UL 508C].  

C. Compliance: Meet all requirements of the latest edition of IEEE 519 for current and voltage harmonic standards.

Select point of common coupling below.

1. Point of Common Coupling: [VFC input terminals] [Motor Control Center] shall be used as the Point of Common Coupling for all harmonic calculations and field measurements for voltage and current distortion.

2. IEEE 519, Table 10.2 Requirements: Individual or simultaneous operation of VFCs at full load and speed shall not add more than 3% total harmonic voltage distortion during operation from the utility source, or 5% during operation from a standby generator.

3. IEEE 519, Table 10.3 Requirements: Total harmonic current distortion during individual or simultaneous operation of VFCs at full load and speed shall not exceed 5%, as calculated and measured at the Point of Common Coupling.

D. Drive System Design: Space vector sine-coded pulse-width modulated (PWM).

1. Match load type such as fans, blowers, and pumps; and type of connection used between motor and load such as direct or through a power-transmission connection.

a. VFC shall maintain a 0.95 minimum true power factor throughout the entire speed range.

b. Drive system shall be 96% efficient at full load and full speed, and 95 % efficient at 50 % load and 80% speed.

2. Rated Input Power: 460 Volts, 60 Hertz.

a. Input AC Voltage Tolerance: Plus 10 and minus [10] [15] percent of VFC input voltage rating.

b. Input AC Voltage Unbalance: Not exceeding [3] [5] percent.

c. AC Line Frequency Variation: Plus or minus 3-hertz.

d. Minimum Efficiency: [96] [97] percent at 60 Hz, full load.

e. Minimum Short-Circuit Current (Withstand) Rating: [10] [22] [65] [100] kA.

f. Power Unit Rating Basis: 110% rated current continuous, 150% rated current for one minute, at rated temperature.

g. Voltage Dip Ride-Through: Capable of sustaining continued operation with a 40% dip in nominal line voltage.

h. Power Loss Ride-Through: Capable of a minimum 3-cycle power loss without fault activation.

3. Ambient Temperature: 0°C to 40°C.

4. Atmosphere: Non-condensing relative humidity to 95 %.  
Select Overload Capability for variable-torque VFC.  Select Starting torque for constant-torque VFC.  

5. Overload Capability: [1.1] [1.5] times the base load current for 60 seconds; minimum of 1.8 times the base load current for three seconds.

6. Starting Torque: 100 % of rated torque from 3 to 60 Hz or as indicated.

7. Speed Regulation: Plus or minus 1 %.  
E. Drive System Components: Integral to unit, factory-wired and tested as a complete system, including:

1. Input rectifier-grade phase-shifting transformer.

2. 18-pulse converter without harmonic filter.

Select paragraph above, or paragraph and subparagraphs below:

3. 6-pulse converter with active AIM or Accu-Sine harmonic filter.

a. VFC Supplier shall be responsible for design and manufacturing of the harmonic filter.

b. Minimum 5th, 7th, and 11th harmonic filtering, meeting IEEE 519 requirements.

c. Include separate contactor to allow VFC operation in the event of a filter failure.

4. Output inverter.

5. Control logic and overload and surge protection section.

6. Support integral PID algorithm.

F. Isolated Control Interface shall allow controller to follow a 4 to 20mA electrical signal at 24V, or 3 to 15 psig pneumatic signal over a 10:1 speed range.

1. Provide pressure transducer to convert pneumatic signal to electronic signal for speed control if required.  
G. Internal Adjustability Capabilities:

1. Minimum Speed: 5 to 25 percent of maximum rpm.

2. Maximum Speed: 80 to 100 percent of maximum rpm.

3. Acceleration: [0.1 to 999.9] seconds.

4. Deceleration: [0.1 to 999.9] seconds.

5. Current Limit: 30 to minimum of 150 percent of maximum rating.  

H. Self-Protection and Reliability Features:

1. Under- and over-voltage trips; inverter overtemperature, overload, and overcurrent trips.

2. Electronic motor overload protection.

3. Instantaneous line-to-line and line-to-ground overcurrent trips.

4. Loss-of-phase protection.

5. Reverse-phase protection.

6. Three-phase short-circuit protection on VFC output terminal.

7. Power unit over-temperature alarm and trip.

8. Motor winding temperature detectors or thermostatic switches. Include normally closed dry contact input to the VFC for alarm and shutdown.

9. When power is restored after a complete power outage, the VFC shall be capable of ‘catching’ the motor while it is still spinning, and restoring it to proper operating speed without use of an encoder.

Delete below if surge suppression is not required:

10. Input transient protection by means of surge suppressors, IEEE C62.41, selected for exposure category.

I. Status Lights: Door-mounted LED indicators shall indicate the following conditions:

1. Power on.

2. Running.

3. Overvoltage.

4. Line fault.

5. Overcurrent.

6. External fault.

J. Automatic Reset and Restart: To attempt three restarts after controller fault or on return of power after an interruption and before shutting down for manual reset or fault correction. Bi-directional autospeed search shall be capable of starting into rotating loads spinning in either direction and returning motor to set speed in proper direction, without damage to controller, motor, or load.

K. Panel-Mounted Operator Station: Door-mounted keypad with integral digital display, capable of controlling the VFC and setting drive parameters.

1. Include mode selector switch labeled “Hand/Off/Remote” and manual speed control device.

2. Digital display shall present all diagnostic messages and parameter values in English engineering units.

3. Keypad shall allow operator to enter exact numerical settings in English engineering units.

4. Keypad shall selectively display the following:

a. Speed demand in %.

b. Output current in Amperes.

c. Output frequency in Hertz.

d. Input Voltage.

e. Output Voltage.

f. Total 3-phase kW.

g. Kilowatt-hour meter.

h. Motor speed (RPM).

i. DC bus Voltage.

L. Control Signal Interface: Provide VFC with the following:

1. Electric Input Signal Interface: A minimum of 2 analog inputs (0 to 10V DC or 4-20 mA) and 6 programmable digital inputs.

2. Pneumatic Input Signal Interface: 3 to 15 psig.

3. Remote Signal Inputs: Capability to accept any of the following speed-setting input signals:

a. 0 to 10V DC.

b. 4-20 mA.

c. Potentiometer using up/down digital inputs.

d. Fixed frequencies using digital inputs.

e. RS 485.

f. Keypad display for local “Hand” operation.

4. Output Signal Interface: A minimum of 1 analog output signal (4-20 mA), which can be programmed to any of the following:

a. Output frequency (Hz).

b. Output current (Load).

c. DC-link voltage (VDC).

d. Motor torque (%).

e. Motor speed (RPM).

f. Set-point frequency (Hz).

5. Remote Indication Interface: A minimum of 2 dry circuit relay outputs (120V AC, 1A) for remote indication of the following:

a. Motor running.

b. Set-point speed reached.

c. Fault and warning indication (overtemperature or overcurrent).

d. PID high or low speed limits reached.

M. Communications: Provide RS 232, RS 422 or RS 485 communications port and integral Modbus, Metasys Or Approved Equal, communications capability.

1. Interface shall allow all VFC parameter settings, fault log and diagnostic log to be externally downloaded.

2. Provide capability for VFC to retain settings within nonvolatile memory.

Select options suitable for Project.

N. Manual Bypass: Arrange magnetic contactor to safely transfer motor between controller output and bypass controller circuit when motor is at zero speed. Controller-off-bypass selector switch sets mode, and indicator lights give indication of mode selected. Unit shall be capable of stable operation (starting, stopping, and running), with motor completely disconnected from controller (no load).

1. Isolating Switch: Non-load-break switch arranged to isolate VFC and permit safe troubleshooting and testing, both energized and de-energized, while motor is operating in bypass mode.

2. Bypass Controller: NEMA ICS 2, full-voltage, non-reversing enclosed controller with across-the-line starting capability in manual-bypass mode. Provide motor overload protection under both modes of operation with control logic that allows common start-stop capability in either mode.

O. Integral Disconnecting Means: NEMA [AB 1, instantaneous-trip circuit breaker] [AB 1, molded-case switch] [KS 1, non-fusible switch] [KS 1, fusible switch] with lockable handle.

P. Output Line Reactor: Provide output line reactor if cable lengths exceed three hundred feet between VFC and motor.

2.3 ENCLOSURES

NEMA 1 enclosure is normally standard. If specialized enclosures are required, consult manufacturer and insert requirements below.

A. Dry and Clean Indoor Locations: Type 1.

B. Outdoor Locations: [Type 3R] [Type 4X].

C. Other Wet or Damp Indoor Locations: [Type 4].

D. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids: Type 12.  

2.4 ACCESSORIES

A. Include current transformers as required to interface with incoming power, and control power transformers as required for controller circuitry.

Delete below if not required.

B. Microprocessor Based Multifunction Motor Protection Relay: Cutler-Hammer IQ-1000-II, GE Multilin 239, Or Approved Equal.  
Delete first paragraph below if not required.

C. Elapsed time meter.

Delete two paragraphs below if not applicable. Coordinate with Drawings.

D. Push-Button Stations, Pilot Lights, and Selector Switches: NEMA ICS 2, heavy-duty type.

E. Stop and Lockout Push-Button Station: Momentary-break, push-button station with a factory-applied hasp arranged so padlock can be used to lock push button in depressed position with control circuit open.

Delete first paragraph below if not required.

F. Control Relays: Auxiliary and adjustable time-delay relays.

Use below with three external current transformers.

G. Current-Sensing, Phase-Failure Relays for Bypass Controller: Solid-state sensing circuit with isolated output contacts for hard-wired connection; arranged to operate on phase failure, phase reversal, current unbalance of from 30 to 40 %, or loss of supply voltage; with adjustable response delay.

2.5 FACTORY FINISHES

A. Finish: Manufacturer’s standard color paint applied to factory-assembled and tested VFCs before shipping.  
PART 3   EXECUTION

3.1 EXAMINATION

A. Examine areas, surfaces, and substrates to receive VFCs for compliance with requirements, installation tolerances, and other conditions affecting performance.

B. Examine roughing-in for conduit systems to verify actual locations of conduit connections before VFC installation.

C. Coordinate mounting location to ensure full air circulation through ventilation openings in enclosure.

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

3.2 INSTALLATION

A. Comply with NECA 1.
B. Anchor each VFC assembly according to manufacturer’s written instructions and anchoring requirements specified in Section 26 05 48 - Seismic Controls for Electrical and Communication Work.
C. Controller Fuses: Install fuses in each fusible switch. Comply with requirements in Section 26 28 13 - Fuses.
3.3 CONTROL WIRING INSTALLATION

Delete this Article if not applicable or if remote control or indication is not required.

A. Install wiring between VFCs and remote devices according to Section 26 05 19 - 600 Volt or Less Wire and Cable.
B. Bundle, train, and support wiring in enclosures.

C. Connect Hand/Off/Remote switch and other automatic control devices.

1. Connect selector switches to bypass only manual and automatic control devices that have no safety functions when switch is in hand position.

2. Connect selector switches with control circuit in both hand and remote positions for safety-type control devices such as high-temperature cutouts and motor overload protectors.

3.4 CONNECTIONS

A. Ground equipment.

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

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

3.5 IDENTIFICATION

A. Identify VFCs, components, and control wiring according to Section 26 05 53 - Electrical Identification.
B. Include VFC equipment designation, power source and circuit numbers, power source location, load name and equipment designation, and load location.

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

C. Operating Instructions: Frame printed operating instructions for VFCs, including control sequences and emergency procedures. Fabricate frame of finished metal, and cover instructions with clear acrylic plastic. Mount on front of VFC units.

3.6 FIELD QUALITY CONTROL

A. Prepare for acceptance tests as follows:

1. Test insulation resistance of connecting supply, feeder, and control circuit for each VFC.

2. Test continuity of each circuit.

B. Manufacturer’s Field Service: Provide the services of a factory-authorized service representative to inspect field-assembled components and equipment installation, including pre-testing and adjusting VFCs.

1. Utilize Fluke 41 or equivalent harmonic analyzer to display individual and total harmonic currents and voltages. Verify that specified input harmonic voltage and current distortion limits are not exceeded and record results.

2. VFC supplier shall take corrective action, at no additional expense to the Port, until compliance with requirements has been achieved.

C. Test Reports: Prepare a written report to record the following:

1. Test procedures used.

2. Test results that comply with requirements.

3. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

3.7 ADJUSTING

Below assumes that settings are indicated on Drawings or a coordination report is available for Contractor to use.

A. Set field-adjustable switches and circuit-breaker trip ranges.

3.8 CLEANING

A. Clean VFCs internally, on completion of installation, according to manufacturer’s written instructions. Vacuum dirt and debris; do not use compressed air to assist in cleaning.

3.9 STARTUP SERVICE

A. Engage a factory-authorized service representative to perform startup service.

B. Verify that electrical wiring installation complies with manufacturer’s submittal and installation requirements in Division 26 Electrical Sections.

C. Complete installation and startup checks according to manufacturer’s written instructions.

3.10 DEMONSTRATION AND TRAINING

A. Engage a factory-authorized service representative to train Port maintenance personnel to adjust, operate, and maintain VFCs for a minimum of four hours.

1. Train Port maintenance personnel on procedures and schedules for starting and stopping, troubleshooting, servicing, and maintaining equipment and schedules.

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

3.11 OPERATION AND MAINTENANCE MANUALS

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

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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