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Tamiami Wells 11 & 14 MCC Replacement

SECTION 01110
SUMMARY OF WORK
PART 1 - GENERAL
1.01

SECTION INCLUDES
General description of the Work at the Collier County Tamiami Wells 11 & 14 for Motor Control
Center (MCC) Replacement Project required under this Contract.

1.02
A.

WORK COVERED BY CONTRACT DOCUMENTS
Work of this Contract consists of furnishing and installing and performing:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Removal of the existing MCCs at Wellhouse 11 and 14 and replacement with Main
Distribution Panelboard (MDP).
Installation of VFDs and miscellaneous electrical equipment at Wells 9-16 (inclusive).
Installation of PLC panels at Wells 9-16 (inclusive).
Installation of fiber optic cable, termination of fiber optic cable and County IT fiber
conversion cabinet at Wells 9,10,12,13,15&16 (inclusive).
Removal and replacement of power conduit and wire at Wells 9-16 (inclusive).
Complete Arc Flash Analysis of each electrical service site and the associated remote well
sites. Service sites at Wellhouses 11 & 14.
Modification of the existing Bermad control valves at Wells 9-16 (inclusive).
Miscellaneous piping and valve cleaning and coating as identified at Wells 9-16 (inclusive).
Demolition and installation of new wall and roof top louvers at Wellhouse 11.
Miscellaneous site work at Wells 9-16 (inclusive). This shall include, but not be limited to,
preconstruction and post construction surveys.

The Contractor shall refer to the entire Contract Documents for a more complete description of the
Work.
B.

Execution of the Work will require coordination and planning with the Wellfield Manager and the
County Project Manager. The Work shall be planned and executed in a manner and schedule that
does not interfere with the ongoing operational performance of the facilities.

C.

Only one well at a time shall be taken out of service at a time. Work not affecting well operation may
be done concurrently. Outages shall be coordinated with the Wellfield Manager and County Project
Manager. Work requiring outages will only be permitted from June through October.

D.

Project Intent is to utilize the Collier County standard Well VFD and PLC panel designs as closely as
possible. Included PLC and VFD details are current as of design completion November 2020.
Contractor to use the current version of the standards at time of bidding. Addendum may be issued
to update drawings if required.

E.

The County shall close all valves required to isolate flow from each well site during the sequenced
shutdown. Refer to Section 01140 for additional information and requirements.
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SUMMARY OF WORK

F.

The facilities may have other construction projects ongoing. As a result, the Contractor shall
coordinate his work with these other projects. This coordination shall include submitting weekly
schedules and cooperating with other contractors.

G.

The Contractor shall provide factory certified startup and testing, training of staff, etc. as required.

END OF SECTION
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SECTION 01130
MEASUREMENT AND PAYMENT
PART 1 - GENERAL
1.01

THE REQUIREMENT

A. Payment for the various items in the Schedule of Payment as further specified herein, shall include all
compensation to be received by the Contractor for furnishing all tools, equipment, supplies, and
manufactured articles, and for all labor, operations, taxes, materials, commissions, transportation and
handling, bonds, permit fees, insurance, overhead and profit, and incidentals appurtenant to the items
of Work being described, as necessary to complete the various items of Work all in accordance with the
requirements of the Contract Documents, including all appurtenances thereto, and including all costs of
compliance with the regulations of public agencies having jurisdiction, including Safety and Health
Requirements of the Occupational Safety and Health Administration of the U.S. Department of Labor
(OSHA). Such compensation shall also include payment for any loss or damages arising directly from
the Work.
B. The Contractor’s attention is called to the fact that the quotations for the various items of Work are
intended to establish a total price for completing the Work in its entirety. Should the Contractor feel that
the cost for any item of Work has not been established by the Schedule of Payment items or this Section,
it shall include the cost for that Work in some other applicable bid item, so that its proposal for the
project does reflect its total price for completing the Work in its entirety.
1.02

PAYMENT ITEMS

A. The Contractor shall submit a Schedule of Payment Values for review with the return of the executed
Agreement to the Owner. The schedule shall contain the installed value of the component parts of Work
broken down into labor and material categories for the purpose of making progress payments during
the construction period.
B. The schedule shall be given in sufficient detail for proper identification of Work accomplished. The
Schedule of Payment Values shall coincide with the activities of work detailed in the construction
progress schedule and the construction network analysis in order to accurately relate construction
progress to the requested payment. Each item shall include its proportional share of all costs including
the Contractor’s overhead, contingencies, and profit. The sum of all scheduled items shall equal the
total value of the Contract.
PART 2 – PRODUCTS (Not Used)
PART 3 – EXECUTION
A.

Make payment on the basis of work actually completing each item in the Bid, such work including,
but not limited to, the furnishing of all necessary labor, materials, equipment, transportation, cleanup,
and all other appurtenances to complete the construction and installation of the work to the
configuration and extent as shown on the drawings and described in the specifications. Payment for
each item includes compensation for cleanup and restorations. Cost of cleanup and surface restorations
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(including pavement replacement) will be considered as the percentage retained in accordance with
the Contract Documents, and complete payment will not be made until cleanup, restorations and asbuilts are completed.
1. Mobilization/Demobilization: Measurement and Payment for mobilization/demobilization shall
be by Lump Sum for each portion of the project and shall not exceed 10% of the amount for the
Base Bid Items 2-5 for that work. The work shall include, but not be limited to, pre-construction
video, those operations necessary for the movement of personnel, equipment, supplies and
incidentals to and from the project site and for the establishment of temporary offices, buildings,
safety equipment and first aid supplies, sanitary and other facilities. The cost of bonds and
insurance and any other pre-construction expense necessary for the start of the work, excluding
the cost of construction materials, shall be included. Mobilization shall not exceed 60% of the
Lump Sum for this item.
2. Wellhouse: Measurement and Payment for the wellhouse shall be by Lump Sum for each subitem.
The work shall include, but not be limited to, all equipment, material, and labor to complete the
required electrical, I&C, mechanical, and piping and valve modification as identified with
restoration. It shall include startup, testing, and training on equipment and pre and post easement
surveys.
3. Well Sites: Measurement and Payment for the well sites shall be by Lump Sum for each subitem.
The work shall include, but not be limited to, all equipment, materials, and labor to complete the
required electrical, I&C, and piping and valve modification as identified with restoration. It shall
include startup, testing, and training on equipment and pre and post easement surveys.

END OF SECTION
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SECTION 01135
ALLOWANCE FUND

PART 1 – GENERAL
1.01

SECTION INCLUDES

1.02

CONTRACT ALLOWANCE

A. The Contractor shall include in its Contract Price an allowance equal to Allowance Fund shown
in the bid schedule for additional work required due to unforeseen conditions.
B.

Allowance for Owner’s Use as Directed. This Allowance will be used only at the Owner’s
direction to accomplish work due to unforeseen conditions and/or as directed by the Owner.
Inclusions of the Allowance as part of the Contract Price is not a guarantee that the Contractor
will be paid any portion or the full amount of the Allowance. Expenditures of Owner’s Allowance
will be made through Change Order with proper documentation of Time and Materials supporting
the change.

END OF SECTION

August 2020

01135-1

Tamiami Wells 11 & 14 MCC Replacement
ALLOWANCE FUNDS

SECTION 01140
MAINTENANCE OF UTILITY OPERATIONS
PART 1 - GENERAL
1.01

THE REQUIREMENT

A.

The existing pump stations will be maintained in continuous operation by the Owner during the entire
construction period of the Contract, except during authorized and coordinated shut-down periods, as
hereinafter specified.

B.

Work shall be scheduled and conducted by the Contractor so as not to impede any function of the
pump stations, except during authorized and coordinated shut-down periods, for Work performed at
each pump station location.

C.

The General Contractor shall be responsible for coordinating the general construction and the
schedules of all trades and for ensuring that permanent or temporary power and controls are available
for all existing, proposed, and temporary facilities that are required to be on line at any given time.

1.02

GENERAL CONSTRAINTS

A.

The Contractor shall schedule the Work so that the pump station is maintained in continuous
operation except during authorized and coordinated shut-down periods. The Contractor shall submit a
written plan to the Owner and Engineer describing the pump station shut down and a detailed
schedule along with all planned resources. The plan for each pump station shut-down must be
submitted at least ten working days prior to the scheduled shut-down.

B.

The Contractor shall comply with the scheduling and coordination requirements and restrictions
identified in the Special Project Requirements noted in the Contract Drawings. Refer to Section
01110 for additional information and requirements.

C.

The Contractor shall review all bidding documents and shall be responsible to determine all such
connections or modifications, and the scope and cost of all temporary measures required to isolate the
work area during authorized and coordinated shut-down of the pump station.

D.

Any temporary work, facilities, roads, walks, protection of existing structures, piping, blind flanges,
line stops, valves, equipment, etc. that may be required within the Contractor's work limits to
maintain continuous and dependable pump station operation shall be furnished by the Contractor at
the direction of the Engineer at no extra cost to the Owner.

E.

The Owner shall have the authority to order Work postponed, stopped or prohibited that would, in his
opinion, unreasonably result in interrupting the necessary functions of the pump station operations.

F.

If the Contractor impairs performance or operation of the pump station as a result of not complying
with specified provisions for maintaining pump station operations, then the Contractor shall
immediately make all repairs or replacements and do all work necessary to restore the pump station
operation to the satisfaction of the Owner and the Engineer. Such work shall progress continuously
to completion on a 24-hours per day, seven work days per week basis.
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G.

The Contractor shall provide the services of emergency repair crews on call 24-hours per day.

PART 2 - PRODUCTS
(NOT USED)

PART 3 - EXECUTION
(NOT USED)

END OF SECTION
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SECTION 01200
PROJECT MEETINGS
PART 1 - GENERAL
1.01

PRECONSTRUCTION MEETING

A.

A preconstruction meeting will be held after Award of Contract, but prior to starting work at the site.
The Engineer shall prepare and distribute the meeting agenda and shall preside at the meeting. The
Engineer shall record and distribute minutes of the proceedings and decisions.

B.

Attendance:

C.

1.

Owner

2.

Engineer

3.

Contractor

4.

Major subcontractors

Minimum Agenda:
1.

Tentative construction and submittal schedules

2.

Critical work sequencing

3.

Designation of responsible personnel

4.

Processing of Field Decisions and Change Orders

5.

Adequacy of distribution of Contract Documents

6.

Submittal of Shop Drawings and samples

7.

Procedures for maintaining record documents

8.

Use of site and Owner's requirements

9.

Major equipment deliveries and priorities

10.

Safety and first aid procedures

11.

Security procedures

12.

Housekeeping procedures

13.

Processing of Partial Payment Requests
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14.
1.02

General regard for community relations

PROGRESS MEETING

A.

Progress meetings will be held biweekly during the performance of the field work of this Contract.
Additional meetings may be called as progress of work dictates.

B.

Engineer will prepare and distribute agenda, preside at meetings and record minutes of proceedings
and decisions. Engineer will distribute copies of minutes to participants.

C.

Attendance:

D.

1.

Owner

2.

Engineer

3.

Contractor

4.

Subcontractors, only with Engineer’s approval or request, as pertinent to the agenda

Minimum Agenda:
1.

Review and approve minutes of previous meetings.

2.

Review progress of Work since last meeting.

3.

Review proposed 30-60 day construction schedule.

4.

Note and identify problems which impede planned progress.

5.

Develop corrective measures and procedures to regain planned schedule.

6.

Revise construction schedule as indicated and plan progress during next work period.

7.

Maintaining of quality and work standards.

8.

Complete other current business.

9.

Schedule next progress meeting.

PART 2 – PRODUCTS (not used)
PART 3 – EXECUTION (not used)
END OF SECTION
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SECTION 01330
SUBMITTALS
PART 1 – GENERAL
1.01 SECTION INCLUDES
Requirements and procedures for submittals.
1.02 SCHEDULE

1.03

1.04

A.

Transmit submittals in accordance with approved Progress Schedule, and in such sequence to
avoid delay in the Work or work of other contracts.

B.

Do not fabricate products or begin work that requires submittals until return of submittal with
Engineer acceptance.

C.

Identify the appropriate specification sections and parts on each submittal.

CONTRACTOR REVIEW
A.

Review submittals prior to transmittal; determine and verify field measurements, field
construction criteria, manufacturer's catalog numbers, and conformance of submittal with
requirements of Contract Documents.

B.

Sign each sheet of shop drawings and product data, and each sample; label to certify compliance
with requirements of Contract Documents. Notify Engineer of any deviations from
requirements of Contract Documents in writing at time of submittal.

C.

Identify the relevant specification sections and parts on each submittal.

D.

For each submittal, the Contractor must submit a statement letter that they have met all contract
requirements.

E.

Refer to Section 01600 for information and requirements regarding products manufactured
outside of the United States.

SUBMITTAL REQUIREMENTS
A.

Apply Contractor's stamp, signed certifying to review and approval, verification of products,
field dimensions and field construction criteria, and coordination of information with
requirements of Work and Contract Documents.

B.

Number each submittal sequentially beginning with 001. Each submittal shall describe only
one product or equipment. Re-submittals shall use the same number identifier with a letter
suffix; e.g. 001A.

C.

Coordinate submittals into logical groupings to facilitate interrelation of the several items.

August 2020

01330-1

Tamiami Wells 11 & 14 MCC Replacement
SUBMITTALS

D.

Submit under transmittal letter. Identify Project by title and number.

E.

If any submittal requires more than three reviews (normally an original and two re-submittals),
the Engineer may charge the Contractor for additional review time based on his actual incurred
time and expenses. These charges shall be summarized for the Contractor and deducted from the
Contractor's next pay request.

F.

The Contractor may expect most submittals to be reviewed within 21 calendar days following
receipt of the submittal. Certain submittals such as Owner color selection or instrumentation
may require a longer review time.

G.

The submission of submittals by email will be allowed subject to prior specific approval by the
Engineer or Owner. Email shall not be used for transmission of the following submittals: (a)
construction schedules and (b) instrumentation submittals.

H.

The submission of submittals will be by email subject to the requirements noted below. Before
the first electronic submittal, the Contractor must meet with the Engineer to review the format
and protocols for such submittals.
Any digital file submittal or re-submittal must be complete in every respect. Any digital file
submittal must include only one piece of material or equipment. Each digital file submission
must have the documents arranged in logical sequential order as described in that submittal’s
table of contents.

I.

Provide submittals on the following items and as required by the Contract Documents:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Color audio-video digital DVD recording prior to construction of the sites.
Electrical Equipment.
I&C/SCADA.
Demolition Plan at Wellhouse.
Concrete Mix Design, Reinforcing.
Mechanical Equipment, Including Louvers.
Bermad Valve Modification.
Miscellaneous Restoration, Including Roofing and Paint.
Pre and Post Easement Surveys.

1.05 PROGRESS SCHEDULES
Submit progress schedules in accordance with Contract documents
1.06 SHOP DRAWINGS
A.

Present in a clear and thorough manner. Title each drawing with Project name and number.
Transmittal letter shall reference item as listed on Submittal Schedule.

B.

Identify each element of drawings by reference to sheet number and specification section of
Contract Documents.

C.

Identify field dimensions; show relation to adjacent or critical features or Work or products.

August 2020

01330-2

Tamiami Wells 11 & 14 MCC Replacement
SUBMITTALS

1.07 PRODUCT DATA
A.

Submit only pages that are pertinent. Mark or highlight each copy of standard printed data to
identify pertinent products. Show reference standards, performance characteristics, and
capacities; wiring and piping diagrams and controls; component parts; finishes; dimensions;
and required clearances.

B.

Modify manufacturer's standard schematic drawings and diagrams to supplement standard
information and to provide information specifically applicable to the Work. Delete
information not applicable.

1.08 SAMPLES
A.

Submit full range of manufacturer's standard finishes except when more restrictive
requirements are specified, indicating colors, textures, and patterns, for Owner selection.

B.

Submit samples to illustrate functional characteristics of products, including parts and
attachments.

C.

Approved samples that may be used in the Work are indicated in the Specification section.

D.

Label each sample with identification required for transmittal letter.

E.

Provide field samples of finishes at Project, at location acceptable to Engineer or Owner as
required by individual Specifications section. Install each sample complete and finished.
Acceptable finishes in place may be retained in completed work.

F.

Accepted samples shall establish the standards by which the completed Work will be judged.

1.09 MANUFACTURER’S CERTIFICATES
A.
B.

Prior to delivery at project site, furnish an Affidavit of Compliance certified by the equipment
manufacturer that the equipment and appurtenances furnished comply with all applicable
provisions of applicable referenced standards and these Specifications.
Do not deliver equipment to job site until Affidavit of Compliance has been submitted and
accepted by the Consultant.

1.10 REQUESTS
If there are any questions about interpretations of plans, specifications or Contract Documents, the
Contractor may submit a written request for information or a request for clarification to the
Engineer.
1.11 RESUBMITTAL
A.

Make resubmittals under procedures specified for initial submittals; identify changes made since
previous submittal.

B.

Identify resubmittal as a resubmittal and reference previous submittal.

C.

Identify changes made since previous submittal.
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1.12 DISTRIBUTION
A.

Distribute reproductions of shop drawings, copies of product data, samples, substitutions, and
other submittals which bear Engineer's review stamp, to job site file, Record Documents file,
subcontractors, suppliers, and other entities requiring information.

B.

Instruct recipients to promptly report any inability to comply with provisions.

PART 2 - PRODUCTS (not used)
PART 3 - EXECUTION (not used)

END OF SECTION
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SECTION 01510
TEMPORARY UTILITIES
PART 1 - GENERAL
1.01 SECTION INCLUDES
Requirements for temporary utilities.
1.02 TEMPORARY SERVICES
A. Each temporary service shall meet the requirements of the utility having authority over
the temporary service. Provide metering and isolation to meet requirements of utility
authority over temporary service.
B. Obtain permission of utility having authority over temporary service prior to connecting
temporary service.
C. Remove temporary services after temporary services are no longer needed for
construction operations, site security, field offices, or testing. Restore to pre-construction
condition.
1.03 APPLICATION AND PAYMENT FOR TEMPORARY SERVICES
A. Make applications and arrangements and pay all fees and charges for temporary
electrical, potable water, non-potable water, sanitary and telephone services.
B. Provide and pay for temporary generators, pumps, wiring, switches, piping, connections,
meters, and appurtenances for temporary utilities.
C. The following permanent utility services and services relative to temporary utilities shall
be provided by the Owner.
1.

Electricity for facilities that are occupied and operated by the Owner.

2.

Potable water for facilities that are occupied and operated by the Owner.

3.

Telephone service for facilities that are occupied and operated by the Owner.

1.04 ELECTRICITY, LIGHTING
A. For facilities connected to permanent electrical services, the Contractor shall pay the
Owner by deductive cost Change Order for all electrical power used in new facilities until
facility is accepted, occupied, and operated by the Owner.
B. Provide temporary electrical service, or services, for the following:
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Power tools for construction operations.

2.

Construction lighting.

3.

Security lighting.
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4.

Field offices and sheds.

5.

Testing specified in individual Sections.

C. Provide construction lighting as required for the following:
1.

Prosecution of Work.

2.

Observation of Work by Engineer, Owner, and regulatory authorities.

3.

Access to facilities occupied by Owner within project site.

D. Wiring for Temporary Electrical Services
1.

Properly install and maintain wiring for temporary lighting and power.

2.

Provide separate circuits for temporary lighting and for temporary power.

3.

Provide branch wiring and distribution boxes located to allow service and
lighting by means of construction-type power cords.

4.

Securely fasten wiring and electrical devices.

5.

Temporary lighting and power facilities shall meet the requirements of OSHA
Safety and Health Standards for Construction.

1.05 WATER
A. Provide temporary water services for the following:
1.

Potable water or non-potable water for construction operations.

2.

Potable water for consumption by Contractor's and subcontractors' personnel.

3.

Potable water for field offices.

4.

Potable water or non-potable water for fire protection on the construction site.

B. Piping for Temporary Water Services
1.

Provide pipe, fittings, valves, and hydrants for temporary water service, or
services.

2.

Provide temporary pumps, storage tanks, and controls if available water volume,
pressure, or volume and pressure are not sufficient for construction operations.

3.

Extend branch piping with outlets located so that water is available by use of
hoses.

4.

Securely anchor and support temporary water piping.

5.

Provide warning signs at each temporary non-potable water outlet.

1.06 SANITARY FACILITIES
A. Provide sanitary facilities (fixed toilets or portable chemical toilets) for Contractor's and
subcontractor personnel.
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B. Sanitary Facilities for Contractor's and Subcontractor Personnel shall meet the
requirements of OSHA Safety and Health Standards for Construction.
C. Seclude sanitary facilities from public observation as follows:
1.

Locate sanitary facilities so that sanitary facilities cannot be observed by public,
or

2.

Provide screening around sanitary facilities so that public cannot observe sanitary
facilities.

D.

Maintain sanitary facilities so that sanitary facilities are clean and dry at all times.

E.

Enforce use of sanitary facilities. Do not commit nuisances on the project site.

1.07 HEAT, VENTILATION, AND AIR CONDITIONING
A. Provide temporary heat, ventilation, and air conditioning for the following:
1.

Construction operations.

2.

Protection, drying, and curing of materials and finishes.

3.

Field offices and sheds.

B. Temporary heat and ventilation for construction operations shall meet the requirements of
OSHA Safety and Health Standards for Construction.
1.08 TELEPHONE SERVICE
A. Provide temporary, land line telephone service for the following:
1.

Communications regarding construction operations.

2.

Emergency services.

3.

Field offices.

PART 2 - PRODUCTS (not used)
PART 3 - EXECUTION (not used)

END OF SECTION
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SECTION 01540
SECURITY
PART 1 - GENERAL
1.01 SECTION INCLUDES
Requirements for project site security
1.02 SITE SECURITY
A. Site Not Occupied by Owner: The Contractor shall be fully responsible for site security
until site is partially or fully occupied by Owner.
B. Facilities Partially Occupied by Owner: Site security of partially occupied sites shall be
joint responsibility of Contractor and Owner.
1.

Contractor shall provide security for the following:
a. Contractor's and subcontractors' staging areas and storage areas.
b. Field offices and sheds if required.
c. New facilities under construction.
d. Existing facilities being renovated.

2.

Owner shall provide security for the following:
a. Facilities occupied by Owner.
b. Site areas solely occupied by Owner.

3.

Site Entrance
a. Contractor shall provide security for site entrance for Contractor's and
subcontractors' use.

C. All field workers associated with execution of the Contract Work must obtain security
badges from the Facilities Department of Collier County.
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1.

Each worker must go to the Facilities Department at the Government Center on
Tamiami Trail East for fingerprinting, photographing and completion of security
application. Workers that fail the security clearance requirements shall not be
allowed on the project.

2.

The Contractor shall be responsible for payment to the County of the fee associated
with each security badge.

3.

The Contractor is responsible for renewal of the security badges and for maintaining
a current badge for each worker.
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4.

The Contractor shall retrieve the security badge from each worker no longer
employed at the site and turn badge over to the County.

D. The Contractor shall be fully responsible for security of construction equipment,
products, small tools, and other items related to the construction.
1.03 SECURITY PROGRAM
A. Protect Work from theft, vandalism, and unauthorized entry.
B. Maintain program throughout construction period until Owner acceptance precludes the
need for Contractor security.
1.04 ENTRY CONTROL
A. Restrict entrance of persons and vehicles into construction site.
B. Owner will control entrance of persons and vehicles related to Owner's operations.

PART 2 - PRODUCTS (not used)
PART 3 - EXECUTION (not used)

END OF SECTION

August 2020

01540-2

Tamiami Wells 11 & 14 MCC Replacement
SECURITY

SECTION 01550
ACCESS ROADS AND PARKING AREAS
PART 1 - GENERAL
1.01 SECTION INCLUDES
Requirements for project access roads, haul routes, and parking areas.
1.02 CONSTRUCTION ACCESS AND HAUL ROUTES
A. The Contractor shall make its own investigation of the condition of available public and
private roads and of clearances, restrictions, bridge load limits, and other limitations
affecting transportation and ingress and egress to the site of the Work. It shall be the
Contractor's responsibility to construct and maintain any haul roads required for its
construction operations.
B.

Traffic Control: For the protection of traffic in public or private streets and ways, the
Contractor shall provide, place, and maintain all necessary barricades, traffic cones,
warning signs, lights, and other safety devices in accordance with the requirements of the
Florida and County Departments of Transportation. The Contractor shall take all
necessary precautions for the protection of the Work and the safety of the public. All
barricades and obstructions shall be illuminated at night, and all lights shall be kept
burning from sunset until sunrise. The Contractor shall station police officers, guards and
flaggers and shall conform to such special safety regulations relating to traffic control as
may be required by the public authorities within their respective jurisdictions. All signs,
signals and barricades shall conform to the requirements of Subpart G, Part 1926, of the
OSHA Safety and Health Standards for Construction.

1.03 ON-SITE ACCESS ROADS
A. Provide access roads for the following:
1.

Construction operations.

2.

Material and equipment delivery for construction.

3.

Emergency access.

B. Construct temporary access roads as required on route, or routes, approved by Engineer.
C.

Provide detours as necessary for unimpeded traffic flow.

D. Provide turning space between and around combustible materials.
E.
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Provide and maintain access to the following:
1.

Fire hydrants.

2.

Facilities in service.

3.

Valves, switches, and controls for facilities in service.
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1.04 PARKING
A.

Provide temporary parking facilities for use by construction personnel, Owner's
representative, and Engineer. Provide parking on job site in areas designated and
approved by Owner.

B.

Do not use temporary parking areas for storage of material or equipment to be
incorporated in the Work, construction material, or construction equipment.

1.05 PERMANENT PAVEMENTS AND PARKING FACILITIES
A.

Do not allow traffic loading beyond paving design capacity.

B.

Do not allow tracked vehicles on surface or base for permanent roads.

1.06 CONSTRUCTION PARKING CONTROL
A.

Control vehicular parking to prevent interference with the following:
1.

Public traffic and parking.

2.

Access by emergency vehicles.

3.

Owner's operations.

B.

Monitor parking of construction personnel's vehicles.

C.

Prevent parking on or adjacent to access roads or in non-designated areas.

D.

Do not operate tracked vehicles beyond the limits of the construction site

PART 2 - PRODUCTS
2.01 MATERIALS
A.

Temporary Surface: Granular surface may be used unless asphaltic concrete surface is
required for dust control.

B.

Temporary Surface Over Permanent Base: Equal to permanent surface.

C.

Permanent Construction: As shown on the Drawings.

PART 3 - EXECUTION
3.01 PREPARATION
A.

Clear areas to be used for temporary access roads and parking.

B.

Provide drainage facilities, including retention areas and sediment control, for temporary
access roads and parking.
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3.02 MAINTENANCE OF CONSTRUCTION ACCESS AND HAUL ROUTES
A.

Clean haul vehicles prior to leaving job site if required to prevent dirt from being
deposited on either access routes or haul routes.

B.

Immediately remove dirt, debris, or dirt and debris deposited or spilled on access routes,
haul routes, or access and haul routes.

C.

Repair or replace pavement damaged by construction operations or movement of
construction equipment or material.

3.03 MAINTENANCE OF ON-SITE ACCESS ROADS AND PARKING AREAS
A.

Maintain traffic routes so that emergency vehicles can access the project site, operating
facilities, and Owner occupied facilities at all times.

B.

Maintain traffic routes and parking areas so that traffic routes and parking areas can be
used for their intended purpose by passenger cars.

3.04 REMOVAL AND RESTORATION
A.

Remove temporary access drives and parking that are not part of permanent Work.

B.

Replace removed surface, base, and subgrade as appropriate to completed Work.

END OF SECTION
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SECTION 01600
MATERIAL AND EQUIPMENT
PART 1 - GENERAL
1.01 SECTION INCLUDES
General requirements for materials and equipment and requirements for procurement, handling,
storage and startup of materials and equipment, and training of Owner’s staff.
1.02 SUBMITTALS
A. General: As specified in Section 01330 – Submittals.
B.

Lubricant Test Report: as specified in this Section.

C.

Substitutions: as specified in this Section.

D. Manufacturer Certificate of Completion: The Contractor shall obtain written certification
from the equipment manufacturer, stating that the equipment will efficiently and thoroughly
perform the required functions in accordance with the Specifications and as indicated on the
Drawings. Contractor shall have responsibility for coordination of all equipment, including
motors, variable speed drives, controls, and services required for proper installation and
operation of the completely assembled and installed equipment. The Contractor shall submit
all such certificates to the Engineer with the shop drawings.
1.03 INFORMATION REGARDING BUY AMERICAN
A. Products manufactured outside of the United States will not be considered acceptable for
the Work unless the Manufacturer submits current certifications as ISO/9001 compliant
and the manufacturing location(s) is currently certified as ISO/9001 compliant. The ISO
certification must come from a firm having itself been certified by the International
Accreditation Forum.
B.

Products manufactured outside of the United States will not be considered acceptable for
the Work unless the Manufacturer is a Collier County approved manufacturer listed in
the Collier County Utilities Standards Manual as of the Contract date.

C. Refer to part 2.02 of this section.
1.04 QUALITY ASSURANCE
A. Inspection, Field Adjustment, and Startup: Demonstrate that all equipment meets the intended
function and specified performance requirements.
B.
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Tolerances: Tolerances and clearances shall be shown on the shop drawings. Adhere to
approved tolerances and clearances. Machine work shall be of high-grade workmanship and
finish, with due consideration to the special nature or function of the parts. Members without
milled ends and which are to be framed to other steel parts of the structure may have a
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variation in the detailed length of not greater than 1/16 of an inch for members 30 feet or less
in length, and not greater than 1/8 of an inch for members over 30 feet in length.
C.

Machine Finish: The type of finish shall be the most suitable for the application and shall be
shown in micro-inches in accordance with ANSI B46.1. The following finishes shall be used:
1.

Surface roughness not greater than 63 micro-inches shall be required for all surfaces in
sliding contact.

2.

Surface roughness not greater than 250 micro-inches shall be required for surfaces in
contact where a tight joint is not required.

3.

Rough finish not greater than 500 micro-inches shall be required for other machined
surfaces.

4.

Contact surfaces of shafts and stems that pass through stuffing boxes and contact surfaces
of bearings shall be finished to not greater than 32 micro-inches.

D. Manufacturer's Experience: Unless otherwise directed by the Engineer, all equipment
furnished shall have a record of at least 5 years of successful, trouble-free operation in similar
applications within the United States, from the same manufacturer.

PART 2 – PRODUCTS
2.01 GENERAL
A. Products include material, equipment, and systems.
B.

Comply with Specifications and referenced standards as minimum requirements.

C.

All products shall be new and of the very best quality.

D. Components that are supplied in quantity within a Specification section shall be the same and
shall be interchangeable.
E.

All parts of the equipment furnished shall be amply designed and constructed for the
maximum stresses occurring during fabrication, erection and continuous operation.

2.02 STAINLESS STEEL

A.

All stainless steel fasteners shall be polished during the manufacturing process to provide a
bright surface finish.

B.

The submittal data on stainless steel fasteners manufactured outside the United States shall
include documentation of alloy elemental analysis performed as routine and ongoing quality
control measures associated with the manufacture of the specific products for this project.

2.03 PRODUCT OPTIONS
A. Products specified by reference standards or by descriptions only: Any product meeting these
requirements can be submitted for approval.
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B.

Products specified by naming one or more manufacturers with a provision for substitutions:
Submit a request for substitution for any manufacturer not specifically named.

C.

Products specified by naming one or more manufacturers with no provision for substitutions:
No substitutions will be allowed.

2.04 SUBSTITUTIONS
A. A request for substitution should be made enough time in advance of procurement to allow
time for review by the Engineer. A substitution may not be accepted if it delays the project
schedule.
B.

Document each request for substitution with complete data substantiating compliance of
proposed substitution with material or product specifications.

C.

Request constitutes a representation that Contractor:
1.

Has investigated proposed product and determined that it meets or exceeds, in all
respects, specified product.

2.

Will provide the same warranty for substitution as for specified product.

3.

Will coordinate installation and make other changes that may be required for Work to be
complete in all respects.

4.

Waives claims for additional costs that may subsequently become apparent.

D. Substitutions will not be considered when they are indicated or implied on shop drawing or
product data submittals without separate written request, or when acceptance will require
substantial revision of Contract Documents.
E.

Engineer will determine acceptability of proposed substitution and will notify Contractor of
acceptance or rejection in writing within a reasonable time.

2.05 MANUFACTURERS' CERTIFICATIONS
A. Prior to or upon delivery at project site, furnish an Affidavit of Compliance certified by the
equipment manufacturer that the equipment and appurtenances furnished comply with all
applicable provisions of applicable referenced standards and these Specifications.
B. Do not deliver invoice for equipment at job site until Affidavit of Compliance has been
submitted and accepted by the Engineer.
2.06 NOISE AND VIBRATION
A. When in operation, no single piece of equipment shall exceed the OSHA noise level
requirements for a one-hour exposure.
B.
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Equipment that transmits vibration to structures, piping, conduit, or other items connected to
the equipment, shall be provided with restrained spring-type vibration isolators or pads per
manufacturer’s written recommendations.
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C.

Equipment that can be damaged by vibration generated by the equipment or by vibration
transmitted through piping or other connecting items, shall be provided with vibration
damping per manufacturer's written recommendations.

2.07 WELDING OF EQUIPMENT AND PIPE
A. Shop Welding: Unless otherwise specified or shown, shop welding shall conform to the
following:

B.

1.

Applicable Standards of the American Welding Society for the material and type of item
being welded.

2.

All composite fabricated steel assemblies, which are to be erected or installed inside a
hydraulic structure, including any fixed or movable structural components of mechanical
equipment, shall have continuous seal welds to prevent entrance of air or moisture.

3.

All welding shall be by the metal-arc method or gas-shielded arc method as described in
the American Welding Society's "Welding Handbook" as supplemented by other
pertinent standards of the AWS. Qualification of welders shall be in accordance with the
AWS Standards governing same.

4.

In assembly and during welding, the component parts shall be adequately clamped,
supported, and restrained to minimize distortion and for control of dimensions. Weld
reinforcement shall be as specified by the AWS code. Upon completion of welding, all
weld splatter, flux, slag, and burrs left by attachments shall be removed. Welds shall be
repaired to produce a workmanlike appearance, with uniform weld contours and
dimensions. All sharp corners of material which is to be painted or coated shall be
ground to a minimum of 1/32-inch on the flat.

Field Welding: Field welding shall be as specified in individual specification sections.
Qualification of welders shall be in accordance with the AWS standards. Prior to
commencement of any field welding, the Contractor shall furnish the Engineer a copy of each
welder's current certification for the alloy, position and type of welding to be performed.

2.08 PROTECTIVE COATINGS FOR EQUIPMENT
A. Equipment shall be painted or coated in accordance with manufacturer’s recommendations
unless specified otherwise or as approved by the Engineer. Coated surfaces shall be protected
from abrasion or other damage during handling, testing, storing, assembly, and shipping.
B.

Gears, bearing surfaces, and other similar surfaces obviously not to be painted shall be given a
heavy shop coat of grease or other suitable rust-resistant coating. This coating shall be
maintained as necessary to prevent corrosion during periods of storage and erection and shall
be satisfactory to the Engineer up to the time of the final acceptance.

C.

Shop-painted items which suffered damage to the shop coating shall be touched up as
recommended by the manufacturer.
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2.09 GEARS AND GEAR DRIVES
A. Unless otherwise specified, gears shall be of the helical or spiral-bevel type, designed and
manufactured in accordance with AGMA Standards, with a minimum B-10 bearing life of
60,000 hours and a minimum efficiency of 94 percent. Gear reducer service factor shall be
based on nominal motor horsepower and shall be:
1.

2.0 for drives incorporating flexible connections between the driven shaft and the gear
reducer.

2.

2.5 for coupled drives with pinion gears incorporating a torsionally soft coupling between
the motor and pinion shaft.

3.

2.75 for integral gear motors with pinion gears where the pinion is rigidly affixed to the
motor shaft.

B.

For integral gear motors with pinion gears, pinions shall not be of the shell type. The pinion
gear shall be easily removable from the motor shaft in the field.

C.

Gear speed reducers or increasers shall be of the enclosed type, oil- or grease-lubricated and
fully sealed, with a breather to allow air to escape but keep dust and dirt out. Casings shall be
of cast iron or heavy-duty steel construction with lifting lugs and an inspection cover for each
gear train.

D. Each oil lubricated gear speed reducer or increaser shall be provided with an oil level sight
glass and an oil flow indicator, arranged for easy reading. Oil level and drain location relative
to the mounting arrangement shall be easily accessible. Provide oil coolers, or heat
exchangers, with required appurtenances when necessary to maintain the proper oil
temperature for the application.
E.

Input and output shafts shall be designed for the service and load requirements of the
equipment of which gear drives are a part. Gears shall be computer-matched for minimum
tolerance variation. Each output shaft shall have seals that prevent lubricant leakage. Each oil
lubricated gear dive output shaft shall have two positive seals.

F.

Where gear drive input or output shafts connect to couplings or sprockets not supplied by the
gear drive manufacturer, the gear drive manufacturer shall supply matching key taped to the
shaft for shipment.

G. Ship gears and gear drives fully assembled for field installation.
2.10 DRIVE CHAINS
A. General
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1.

Power drive chains shall be commercial type roller chains and meet ANSI Standards.

2.

Provide chain take-up or tightener that provides easy adjustment of chain tension.

3.

Provide a minimum of one connecting or coupler link with each length of roller chain.
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4.
B.

Chain and attachments shall be of the manufacturer's best standard material and suitable
for the process fluid.

Sprockets
1.

Sprockets shall be used in conjunction with all chain drives and chain-type material
handling equipment.

2.

Unless otherwise specified, sprockets material shall be as follows:
a. Sprockets with 25 teeth or less, normally used as a driver, shall be made of medium
carbon steel in the 0.40 to 0.45 percent carbon range.
b. Type A and B sprockets with 26 teeth or more, normally used as driven sprockets,
shall be made of minimum 0.20 percent carbon steel.
c. Large diameter sprockets with Type C hub shall be made of cast iron conforming to
ASTM A 48, Class 30.

3.

Sprockets shall be accurately machined to ANSI Standards. Sprockets shall have deep
hardness penetration in tooth sections.

4.

Finish bored sprockets shall be furnished complete with key seat and setscrews.

5.

Sprockets shall be of the split type or shall be furnished with taper-lock bushings as
required.

6.

Idler sprockets shall be furnished with brass or Babbitt bushings, complete with oil hole
and axial or circumferential grooving. Steel collars with setscrews may be provided in
both sides of the hub.

2.11 V-BELT DRIVES
A. V-belts and sheaves shall be highest industrial grade and shall conform to ANSI and MPTA
Standards.
B.

Unless otherwise specified, sheaves shall be machined from gray cast iron.

C.

Sheaves shall be statically balanced. In some applications where vibration is a potential
problem, sheaves shall be dynamically balanced. Sheaves operating at belt speeds exceeding
6,500 feet per minute may be required to be of special materials and construction.

D. Sheaves shall be furnished complete with taper-lock or QD bushings.
E.

Finish bored sheaves shall be furnished complete with key seat and setscrews.

2.12 DRIVE GUARDS
A. Power transmission, prime movers, machines, and moving machine parts shall be guarded to
conform to the OSHA Safety and Health Standards (29CFR1910).
B.
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Where required for lubrication or maintenance, guards shall have hinged access doors.
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C.

Drive guards shall be fabricated of 16 gauge minimum galvanized steel or 304 stainless steel.
Drive guards shall be easily removable.

2.13 BEARINGS
A. Bearings shall conform to the standards of the Anti-Friction Bearing Manufacturers
Association, Inc. (AFBMA).
B.

Fitting practice, mounting, lubrication, sealing, static rating, housing strength, and other
factors shall be considered in bearing selection.

C.

Grease-lubricated type bearings shall be equipped with a hydraulic grease fitting in an
accessible location and shall have sufficient grease capacity in the bearing chamber.

D. Install stainless steel tubing and supports as necessary to extend grease fittings so that greasing
can be done from platforms and walkways used by the Owner in routine operations.
E.

Permanently lubricated bearings shall be factory-lubricated with the manufacturer's
recommended lubricant.

F.

Except where otherwise specified or shown, bearings shall have a minimum B-10 life
expectancy of 60,000 hours.

G. Bearing housings shall be of cast iron or steel and bearing mounting arrangement shall be as
specified or shown, or as recommended in the published standards of the manufacturer.
Split-type housings may be used to facilitate installation, inspection, and disassembly.
H. Sleeve-type bearings shall have a Babbitt or bronze liner.
2.14 SHAFTING
A. Shafting shall be continuous between bearings and shall be sized to transmit the power
required. Keyways shall be accurately cut in line. Shafting shall not be turned down at the
ends to accommodate bearings or sprockets whose bore is less than the diameter of the shaft.
Shafts shall rotate in the end bearings and shall be turned and polished, straight, and true.
B.

C.

Shafting materials shall be appropriate for the type of service and torque transmitted.
Environmental elements such as corrosive gases, moisture, and fluids shall be taken into
consideration. Materials shall be as shown or specified unless furnished as part of an
equipment assembly.
1.

Low carbon cold-rolled steel shafting shall conform to ASTM A108, Grade 1018.

2.

Medium carbon cold-rolled shafting shall conform to ASTM A108, Grade 1045.

3.

Corrosion-resistant shafting shall be stainless steel or monel, whichever is most suitable
for the intended service.

Where differential settlement between the driver and the driven equipment may be expected, a
shaft of sufficient length with two sets of universal type couplings shall be provided.

D. All shafting shall be dynamically balanced in accordance with the recommendations of the
shafting manufacturer.
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E.

The Contractor shall furnish and install a heavy-duty shaft guard for all drive shafting which is
less than seven feet above floor or platform level I accordance with the provisions of
Paragraph 1910.210 of OSHA Rules and regulations. Provision shall be made in the guard as
necessary for lubrication and inspection access of the joints and bearings without the necessity
of removing the entire guard assembly.

2.15 COUPLINGS
A. Flexible couplings shall be provided between the drivers and driven equipment. Flexible
couplings shall accommodate angular misalignment, parallel misalignment, end float.
Flexible couplings shall cushion shock loads.
B.

Equipment manufacturer shall select or recommend the size and type of coupling required to
suit each specific application.

C.

Where required for vertical shafts, 3-piece spacer couplings shall be installed.

D. Taperlock bushings may be used to provide for easy installation and removal on shafts of
various diameters.
E.

Where universal type couplings are shown, they shall be of the needle bearing type
construction, equipped with commercial type grease fittings.

2.16 EQUIPMENT FOUNDATIONS
A. Provide equipment foundations in accordance with equipment manufacturers' written
instructions.
B.

Mount mechanical equipment, tanks, and floor mounted control cabinets on minimum 4" high
concrete bases, as shown on standard details, unless otherwise shown or specified.

C.

Submit foundation drawings for review.

2.17 ANCHOR BOLTS AND FASTENERS
All fastening devices used to secure pipe or equipment to a structure shall be type 316 stainless
steel. This requirement includes nuts and washers.
2.18 SHOP FABRICATION
Perform shop fabrication in accordance with the final reviewed and processed shop drawings.
2.19 NAMEPLATES
A. Equipment nameplates shall be stainless steel. Nameplates shall be engraved or stamped.
Fasten nameplates to equipment in an accessible location with No. 4 or larger oval head
stainless steel screws or drive pins.
B.
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Nameplates shall contain the manufacturer's name, model, serial number, size, characteristics,
and appropriate data describing the machine performance ratings.
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2.20 WARRANTIES
Furnish warranties as specified in the individual specification sections.
2.21 SPARE PARTS
Following approval of the spare parts list by the Engineer and immediately prior to Substantial
Completion, furnish spare parts suitably packaged for long-term storage and labeled with the date
of supply, the equipment number and part number, equipment description and part description.

PART 3 - EXECUTION
3.01 DELIVERY, STORAGE, AND HANDLING
A. Contractor shall be responsible for the delivery, storage, and handling of products.
B.

Equipment shall be boxed, crated, or otherwise protected from damage and moisture during
shipment, handling, and storage. Equipment shall be protected from exposure to corrosive
fumes and shall be kept thoroughly dry.

C.

Each item of equipment shipped shall have a legible identifying mark corresponding to the
equipment number shown or specified for the particular item.

D. Transport products by methods that prevent product damage. Deliver products dry and in
undamaged condition in manufacturer's unopened containers or packaging. Promptly inspect
shipments to assure that products comply with requirements, quantities are correct, and
products are undamaged.
E.

Load and unload equipment and appurtenances by hoists or skidding and in accordance with
the manufacturer's recommendations. Do not drop products. Do not skid or roll products on
or against other products. Pad slings and hooks in a manner that prevents damage to products.

F.

Store products in accordance with manufacturer's instructions, with seals and labels intact and
legible. Store sensitive products in weather-tight enclosures; maintain within temperature and
humidity ranges required by manufacturer's instructions. Store products that will be
deteriorated by sunlight in a cool location out of direct sunlight. Rubber products shall not
come in contact with petroleum products.

G. For exterior storage of fabricated products, place on sloped supports above ground. Cover
products subject to deterioration with impervious sheet covering and as recommended by
manufacturer; provide ventilation that avoids condensation.
H. Deliver pipe, fittings, valves, and accessories in a clean and undamaged condition. Store pipe,
fittings, valves, and accessories off the ground and in accordance with manufacturer’s
instructions. Do not stack ductile iron pipe higher than the limits shown in ANSI/AWWA
C600. Stacking of pipe shall meet the requirements of the pipe manufacturer. Do not stack
fittings, valves, valve boxes, or valve stands.
I.
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Keep stored products safe from damage or deterioration. Keep the interior of pipe, fittings,
valves, and appurtenances free from dirt or foreign matter. Drain and store valves in a manner
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that will protect valves from damage. Store gaskets, plastic pipe and fittings, and other
products that will be deteriorated by sunlight in a cool location out of direct sunlight.
J.

Equipment having moving parts such as gears, bearings, and electric motors; instruments;
control panels; motor control centers; and switchgear shall be stored in a temperature and
humidity controlled area until equipment is installed and permanent HVAC systems are in
operation.

K. Stored electric motors and actuators with space heaters shall have the space heaters energized.
When electric motors and actuators with space heaters are installed, the space heaters shall be
connected and energized. Space heaters shall remain energized until equipment is accepted
and placed in service.
L.

Arrange storage to provide access for inspection. Periodically inspect to assure products are
undamaged, and are maintained under required conditions.

M. Promptly remove damaged products from the job site. Replace damaged products with
undamaged products at no expense to Owner.
3.02 MANUFACTURERS' REPRESENTATIVES
A.

Provide the services of experienced, competent, and authorized service representative of the
manufacturer of the items of equipment when specified in the individual Product Section.

B.

Manufacturers' representatives shall visit the site of Work, and shall perform the following
tasks:

C.

1.

Assist Contractor in installation of equipment.

2.

Inspect, check, adjust equipment, and approve equipment installation.

3.

Start-up and field-test equipment for proper operation, efficiency, and capacity. Perform
necessary field adjustments during the test period until equipment installation and
operation are satisfactory to the Engineer.

4.

Supervise functional test as specified in Section 01750 – Testing and Start-Up

5.

Instruct Owner's personnel in operation and maintenance of equipment as specified in
this Section.

The times specified in the individual product sections for the Manufacturer's Representative to
provide services are exclusive of travel time to and from the facility. The times specified shall
not be construed as to relieve the manufacturer of any additional visits to provide sufficient
service to place the equipment in satisfactory operation.

3.03 INSTALLATION
A. Install equipment in accordance with acceptable procedures submitted with the shop drawings
and as indicated on the Drawings, unless otherwise accepted by the Engineer.
B.
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Support pipe, fittings, valves, conduit, and other items connected to equipment so that there are
no excess stresses and loads on equipment.
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C.

Equipment shall be secure in position and neat in appearance.

3.04 LUBRICANTS
A. Furnish and install lubricants required for initial operation.
B.

Maintain lubricants at proper levels until equipment is accepted.

C.

Change lubricants in each piece of equipment following equipment initial run-in. The
manufacturer shall test removed lubricants for metal particles and lubricant breakdown.
Submit lubricant test report to the Engineer. If the equipment manufacturer requires the first
lubricant change prior to Final Completion, the Contractor shall remove lubricant and furnish
and install the necessary lubricants.

3.05 FIELD TESTS
A. Field test equipment in accordance with Section 01750 - Testing and Start-up.
B.

Field test equipment as specified in individual Specification Sections.

3.06 FUNCTIONAL TEST
Prior to placing systems in service, perform functional test of each system as specified in Section
01750 - Testing and Start-up.
3.07 TRAINING
A. Manufacturer's representative, responsible subcontractor, or both shall instruct Owner's
designated operating and maintenance personnel in correct operation and maintenance
procedures for equipment and systems when specified in individual product specification
sections. Qualified persons who have been made familiar in advance with equipment and
systems at Owner’s facility shall give on-site instruction.
B.

Submit to Engineer not less than 14 days prior to each training session an outline of the
training program and the qualifications of the trainer(s).

C.

Coordinate training with the Owner. Notify Owner not less than 14 days in advance of each
training session.

D. Provide training while equipment is fully operational.
E.

Provide training for up to three separate shifts of Owner's personnel between the hours of 6:00
A.M. and 6:00 P.M. as necessary to accommodate Owner's personnel schedule. Duration of
each training session shall be not less than two hours or more than six hours.

F.

Operation and Maintenance Data as specified in Section 01830 shall be submitted and
accepted prior to commencement of training. Use accepted Operation and Maintenance
manuals as the basis of instruction.
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1.

Review contents of manual with personnel in full detail.

2.

Explain all aspects of operation and maintenance.
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3.

Demonstrate start-up, operation, control, adjustment, calibration, trouble-shooting,
servicing, maintenance, and shutdown of equipment.

END OF SECTION
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SECTION 01740
CONSTRUCTION CLEANING

PART 1 - GENERAL
1.01 SECTION INCLUDES
Requirements for cleaning project site and disposal of waste materials, debris, and rubbish
during construction.
1.02 SITE AND FACILITIES CLEANING
A.

Site Not Occupied by Owner: The Contractor shall be fully responsible for cleaning
until site is partially or fully occupied by Owner after attaining Substantial Completion.

B.

Facilities Partially Occupied by Owner: Cleaning of partially occupied sites shall be
responsibility of the Contractor.
1. Contractor shall clean the following:
a. Contractors and subcontractors' staging areas and storage areas.
b. Field offices and sheds.
c. New facilities under construction.
d. Existing facilities being renovated.
2. Owner shall be responsible for cleaning the following:
a. Facilities occupied solely by Owner.
b. Site areas solely occupied by Owner.

PART 2 - PRODUCTS
2.01 EQUIPMENT
Provide covered containers for deposit of waste materials, debris, and rubbish.

PART 3 - EXECUTION
3.01 CLEANING - GENERAL
A.

Maintain areas under Contractor's control free of waste materials, debris, and rubbish.
Maintain site in a clean and orderly condition.

B.

Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other
closed or remote spaces, prior to closing the space.

C.

Periodically clean interior areas to provide suitable conditions for work.
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D.

Broom clean interior areas prior to start of surface finishing and continue cleaning on an
as-needed basis.

E.

Control cleaning operations so that dust and other particulates will not adhere to wet or
newly coated surfaces.

3.02 CLEANING OF NEW WORK
A.

B.

The Contractor shall be fully responsible for cleaning related to new Work including,
but not necessarily limited to, the following:
1.

Cleaning of cured, or partially cured, concrete surfaces prior to placement of
additional concrete.

2.

Cleaning of joint surfaces prior to making joints.

3.

Cleaning of surfaces prior to application of finish.

4.

Cleaning of equipment and enclosures prior to Substantial Completion.

5.

Cleaning of new buildings and renovated buildings prior to Substantial
Completion.

Cleaning relative to new Work shall be as specified in individual specifications
sections.

3.03 DISPOSAL
A.

Remove waste materials, debris, and rubbish from site periodically.

B.

Remove temporary materials, equipment, services, and construction prior to Substantial
Completion inspection.

3.04 REPAIR AND RESTORATION
A.

Clean and repair damage caused by installation or use of temporary facilities.

B.

Restore existing facilities used during construction to condition prior to construction.

END OF SECTION
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SECTION 01750
TESTING AND START-UP
PART 1 - GENERAL
1.01

SECTION INCLUDES
Procedures for testing and startup of all equipment included in this project.

1.02

1.03

QUALITY CONTROL
A.

When specified in individual Product Specification Sections, require manufacturer to
provide authorized representative to be present at site at time of startup, testing, and
training

B.

Manufacturer's representative shall perform services as described in Section 01600 −
Material and Equipment.

SUBMITTALS
A.

General: as specified in Section 01330 – Submittals.

B.

In addition, submit the following to the Engineer:
1.

Preliminary schedule listing times, dates and sequence for start-up of each item of
equipment fourteen days prior to proposed dates.

2.

Manufacturer's representative reports within ten (10) days after testing.

3.

Each manufacturer shall prepare and submit a completed document, which is
contained at the end of this Section, certifying the installation is acceptable and meets
their standards and the equipment or device is functioning properly. The Contractor
shall submit these certifications to the Engineer prior to either Substantial Completion
or placing the equipment in service. A sample of the required certification document
is appended to this Section 01750.

PART 2 - PRODUCTS (not used)
PART 3 - EXECUTION
3.01

INSPECTION
A.

Verify that Project conditions comply with requirements.

B.

Verify that status of Work meets requirements for starting of equipment and systems.
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3.02

3.03

PREPARATION AND
FUNCTIONAL TEST

CONTRACTOR’S

INITIAL

START-UP

AND

INITIAL

A.

Coordinate sequence for initial start-up of various items of equipment.

B.

Notify Engineer fourteen (14) days prior to initial start-up of each item of equipment.

C.

Have Contract Documents, shop drawings, product data, and operation and maintenance
data at hand during entire start-up process.

D.

Provide control diagrams that show actual control components and wiring.

E.

Verify that each piece of equipment has been checked for proper lubrication, drive rotation,
belt tension, control sequence, noise, vibration and other conditions that may cause
damage.

F.

Verify control systems are fully operational in automatic and alternate modes of operation.

G.

Verify that tests, meter readings, and specific electrical characteristics agree with those
specified by electrical equipment manufacturer.

H.

Verify that instruments, meters, and gages have been calibrated. Perform three-point
calibration on continuous elements and systems. Provide calibration records.

I.

Conduct start-up and initial functional testing.

J.

Provide temporary flow meters and other measurement devices as required for testing of
equipment and systems.

START-UP AND FUNCTIONAL TEST – DEMONSTRATION FOR OWNER AND
ENGINEER
A.

Perform satisfactory Contractor’s initial start-up and functional test prior to demonstration
for Owner and Engineer.
1.

Perform pre-startup inspection of installation.

2.

Perform startup under no-load conditions, if possible. Observe noise, vibration and
operation.

3.

If all operating characteristics are normal, proceed with startup.

4.

Operation equipment and system under all lead conditions and confirm all operating
characteristics are normal. If normal operation is observed, proceed with witnessed
functional test and performance test as required.

B. Perform functional and performance tests.
1.
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Perform functional and performance tests under supervision of responsible
manufacturer’s representatives, instrumentation and control subcontractor, and
Contractor personnel.
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C.

2.

Representatives of Owner and Engineer shall witness functional test.

3.

Perform functional and performance tests on each piece of equipment and operational
system as specified in the individual product sections.

4.

If system is to be placed in service in phases, perform functional and performance
tests on each part of system prior to placing each part of system in service.

Demonstrate that equipment operates and complies with specified performance
requirements.

D. Demonstrate that control panel functions, including failures and alarms, operate and
comply with specified performance requirements.
E.

Functional test shall be non-destructive.

F.

If approved by the Engineer, simulate failures and alarm conditions by jumping failure
input terminals.

G. Provide signal generators that simulate control conditions if it is not feasible to create
actual conditions.
H. Use actual as-built control diagrams in demonstration of functions.

3.04

3.05

I.

Use Operation and Maintenance manuals to demonstrate operation of equipment.

J.

If functional test or performance test does not meet requirements specified in this Section,
Contractor shall compensate Engineer for additional time required to observe functional
testing until system successfully completes functional testing.

TRAINING
A.

Training shall not occur until after completion of successful functional testing and
performance testing.

B.

Comply with Section 01600 – Material and Equipment, Parts 3.02 through 3.07.

C.

Comply with Section 01830 – Operation and Maintenance Data.

PLACING SYSTEMS IN SERVICE
A.

Complete functional testing prior to placing system in service.

B.

Execute start-up under supervision of responsible manufacturer's representative and
Contractor personnel.

C.

Place equipment in operation in proper sequence.

END OF SECTION
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MANUFACTURER'S CERTIFICATE OF
PROPER INSTALLATION AND OPERATION

PROJECT: Tamiami Wells 11 & 14 MCC Replacement
Date: ___________
PRODUCT: _____________________________________
SERIAL NO.: _____________________________________
SPECIFICATION SECTION: _______________________

As an authorized representative of the manufacturer, the undersigned certifies the product identified
above has been inspected and is installed in accordance with the manufacturer's recommended standards,
except as noted below.
The undersigned further certifies that the product identified above has been placed into satisfactory
operation, except as noted below.
Exceptions and comments:
________________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_____________________________________________________
Signature: ____________________________________
Printed Name: ____________________________________
A copy of this executed Certificate must be included in the Operation and Maintenance Data. A copy
must be forwarded to the Engineer upon completion of startup and testing.
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SECTION 01780
WARRANTIES AND BONDS
PART 1 - GENERAL
1.01 SECTION INCLUDES
Requirements and procedures for warranties and bonds.
1.02 RELATED SECTIONS
A. Section 01330 − Submittals
B.

Section 01600 − Material and Equipment

C.

Section 01770 – Contract Closeout

D. Section 01830 − Operation and Maintenance Data
E.

Division 02 through Division 16 − Individual Specifications Sections: Warranties required for
specific Products or Work.

1.03 SUBMITTALS
A. General: As specified in Section 01330 - Submittals
B.

Warranties and Bonds
1. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers, and
manufacturers.
2. The beginning of the warranty period shall be the Date of Substantial Completion.
3. Verify that documents are in proper form, contain full information, and are notarized.
4. Co-execute submittals when required.
5. Retain warranties and bonds until time specified for submittal.

C.

Form of Submittals
1.

Bind in Operation and Maintenance Manuals as specified in Section 01830 – Operation and
Maintenance Data.

2.

Provide full information, using separate typed sheets as necessary.

3.

List Subcontractor, supplier, and manufacturer, with name, address, and telephone number of
responsible principal.

PART 2 - PRODUCTS (not used)
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PART 3 - EXECUTION (not used)

END OF SECTION
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SECTION 01781
PROJECT RECORD DOCUMENTS
PART 1 – GENERAL
1.01 SECTION INCLUDES
Requirements for preparation, maintenance and submittal of project record documents. The
Contractor's attention is specifically directed to Part 3.02.B of this Section.
1.02 SUBMITTALS
A. General: as specified in Section 1330 - Submittals
B.

At Contract close out, deliver one copy of record documents to Engineer.

1.03 REQUIREMENTS
Contractor shall maintain at the site for the Owner one record copy of:
A. Drawings
B.

Specifications

C.

Addenda

D. Change orders and other modifications to the Contract
E.

Engineer’s field orders or written instructions

F.

Approved shop drawings, working drawings and samples

G. Field test records
H. Construction photographs
I.

Detailed Progress Schedule

PART 2 – PRODUCTS (not used)
PART 3 – EXECUTION
3.01 MAINTENANCE OF DOCUMENTS AND SAMPLES
A.

Project record documents shall be stored in Contractor’s field office or other location
approved by the OWNER apart from documents used for construction

B.

Maintain documents in a clean, dry, legible condition and in good order. Do not use
record documents for construction purposes.
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C.

Make documents and samples available at all times for inspection by the Engineer and/or
Owner.

3.02 RECORDING
A. General

B.

1.

Label each document “PROJECT RECORD” in neat, large printed letters.

2.

Record information concurrently with construction progress. Do not conceal any
work until required information is recorded.

3.

Record information in red ink.

Record Drawings
1.

Record information on Drawings shall be as specified in the Collier County
Utilities Standards Manual. The Record Drawings require certification of all
as-built information, including vertical and horizontal data, for below ground
improvements including underground piping, fittings, valves, manholes,
junction boxes and ductbanks, by a Florida Registered Land Surveyor.

2.

Drawings shall indicate all deviations from Contract Drawings including:
a) Field changes of dimension and detail
b) Changes made by Change Order
c) Details, utilities, piping or structures not on original Contract Drawings.
d) Equipment and piping relocations.

C.

Specifications and Addenda
Legibly mark each Section to record:
1.

Manufacturer, trade name, catalog number and supplier of each product and item of
equipment actually installed.

2.

Changes made by Field Order or Change Order.

D. Shop Drawings
1.

Keep one copy of the final, approved shop drawing with the Record Documents. Do
not keep previously rejected submittals unless they are necessary to complete the
submittal.

2.

Record documents should include all shop drawing information submitted.
Additional information submitted during the Engineer’s review process should be
filed with the appropriate submittal.
END OF SECTION
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SECTION 01830
OPERATION AND MAINTENANCE DATA
PART 1 - GENERAL
1.01

SECTION INCLUDES
Requirements for content and submittal of manufacturers' operation and maintenance data and
content and submittal of Facility's Operation and Maintenance manual.

1.02

1.03

SUBMITTALS: MANUFACTURERS' O&M DATA
A.

Submittals shall be as specified in Section 01330 – Submittals.

B.

Draft: Submit three draft copies of manufacturer's O&M Data not later than shipment of
product. Draft O&M Data shall include binding. The Engineer will review and return two
copies with comments.

C.

Final: Revise the manufacturer's O&M Data based upon the Engineer’s comments as well as
the completed installation and any deficiencies noted during instruction of Owner's
personnel. Submit four copies of the complete, final O&M Data along with two DVDs with
each containing all of the O&M Data in PDF format. Submit final O&M Data not more than
30 days after final inspection and startup.

CONTENTS, EACH VOLUME OF MANUFACTURER O&M DATA
A.

Table of Contents: Provide title of Project; names, addresses, and telephone numbers of
Engineer, subconsultants, and Contractor with name of responsible parties; schedule of
products and systems, indexed to content of the volume.

B.

For Each Product or System: List names, addresses, facsimile and telephone numbers of
Subcontractors and suppliers, including local source of supplies and replacement parts.

C.

Product Data: Mark each sheet to clearly identify specific products and component parts, and
data applicable to installation. Delete inapplicable information.

D.

Drawings: Supplement product data to illustrate relations of component parts of equipment and
systems, to show control and flow diagrams. Do not use Project Record Documents as
maintenance drawings.

E.

Instructions: As required to supplement product data. Provide logical sequence of instructions
for each procedure, incorporating manufacturer's instructions.

F.

Each manual shall comply with Parts 2.01and 2.02 of this Section.

G.

Warranties and Bonds: Bind in copy of each.

H.

Additional Requirements: As specified in individual Product specification sections.
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1.04

1.05

DATA FOR MATERIALS AND FINISHES
A.

Building Products, Applied Materials, and Finishes: Include product data, with catalog
number, size, composition, and color and texture designations. (Provide information for reordering custom manufactured Products.)

B.

Instructions for Care and Maintenance: Include manufacturer's recommendations for
cleaning agents and methods, precautions against detrimental agents and methods, and
recommended schedule for cleaning and maintenance.

C.

Moisture Protection and Weather Exposed Products: Include product data listing applicable
reference standards, chemical composition, and details of installation.
Provide
recommendations for inspections, maintenance, and repair.

DATA FOR EQUIPMENT AND SYSTEMS
A.

Each Item of Equipment and Each System: Provide the following:
1.

Product description;

2.

Operating Procedures;

3.

Maintenance Procedures;

4.

Parts;

5.

Lubricants;

6.

Other Specified Data.

B.

Manufacturer's Printed Operation and Maintenance Instructions: Provide manufacturer's
printed operation and maintenance instructions.

C.

Control Data: Provide the following:
1.

Include sequence of operation by controls manufacturer.

2.

Control diagrams by controls manufacturer as installed.

D.

Panelboard Circuit Directories:
communications.

E.

Drawings, Diagrams, and Charts: Provide the following:
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Provide electrical service characteristics, controls and

1.

Color coded wiring diagrams as installed;

2.

Contractor's coordination drawings, with color-coded piping diagrams as installed.

3.

Charts of valve tag numbers, with location and function of each valve, keyed to flow
and control diagrams.
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F.

1.06

Tests and Reports:
including:

Include tests and reports as specified in the following Contract

1.

Section 01750 – Testing and Startup

2.

Division 02 through Division 16 − Individual Product specification sections.

OPERATION AND MAINTENANCE DATA REQUIREMENTS
A.

B.

Product Description
1.

Identify each system and system component. Use identification numbers presented in the
Contract Drawings and Specifications.

2.

Describe function, physical characteristics, normal operating characteristics, and alternate
operating procedure.

3.

Present performance curves, engineering data, and test results.

4.

Describe operating limitations, environmental limitations, and any other limitations.

Operating Procedures
1.

C.

a)

Start-up following installation.

b)

Break-in.

c)

Routine

d)

Preventative maintenance.

e)

Calibration.

f)

Emergency shutdown.

g)

Start-up following emergency shutdown.

2.

Provide operating procedures for variations in sunlight, temperature, and humidity.

3.

Provide operating procedures for variations in demand, flow, and loading.

4.

Provide special operating procedures vital to the product.

Maintenance Procedures
1.
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Provide instructions, including required sequences, for the following operations:

Provide instructions for preventative, routine, and periodic maintenance including the
following:
a)

Servicing and lubricating schedule and sequences.

b)

Wearing parts replacement schedule, including part numbers.

c)

Product disassembly and assembly.

d)

Alignment, adjustment, and testing.

e)

Product re-calibration.
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2.
D.

E.

F.

Provide a "trouble shooting" guide and repair instructions.

Parts
1.

Provide complete nomenclature for all product parts including manufacturer's part number
for replacement parts.

2.

Provide a list of recommended spare parts with instructions for storage of recommended
spare parts.

3.

Provide a list of local sources of supply for parts.

Lubricants
1.

Provide a list of lubricants required. Identify the parts to be lubricated with each listed
lubricant.

2.

Submit separate lubrication schedule for each piece of equipment.

3.

Other Data: Provide other Operation and Maintenance Data as specified in the individual
Product specification sections.

Other Data: Provide other operation and maintenance data as specified in the individual
product specification sections.

PART 2 – PRODUCTS
2.01

GENERAL DESCRIPTION: MANUFACTURER O&M DATA
A.

General:
1.

The printed copies of the Manufacturers’ O&M Data shall be bound. Binding by suppliers
and manufacturers of their O&M data is acceptable if the binding meets the requirements of
this Section. Contractor shall provide binding for O&M Manual if the supplier does not
provide binding which meets the requirements of this Section.

2.

Binding shall be 8-1/2" X 11" size. Binder capacity shall be not less than 1" or more than
3".

3.

Binding shall be three-hole, left margin.

4.

Binders shall be three-ring, D-type.

5.

Binder covers shall be polyethylene, 110 mil thickness.

6.

Each binder shall be identified on the binder front and spine.

B.

Table of Contents: Provide a detailed Table of Contents in each Binder.

C.

Index of Tabs
1.
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Provide a tabbed index sheet for each equipment item, component, or subject. Index tabs
shall provide quick reference points, which assist the Owner's personnel in the use of the
manual.
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2.
D.

E.

F.

G.

Text
1.

Text shall be legible and written in English. Each letter in the text shall be identifiable. Text
shall be technically and grammatically correct.

2.

Prepare the text so that operation and maintenance personnel can easily read, understand,
and properly apply the instructions contained in the text. Arrange the text in a logical
format. Use headings to identify each set of procedures.

3.

Prepare text specific to this project. Preprinted text and brochures may be used to
supplement text specific to this project if the text specific to this project contains reference,
or references, to the preprinted material and if the preprinted material has been annotated to
clearly show the part, or parts of the preprinted material that are applicable to this project.

4.

Text character height shall not be less than 8 points or more than 12 points. Larger size
letters may be used for headings. Pitch shall be between 10 characters per inch and 16.66
characters per inch. The pitch may be less than 10 characters per inch in headings. Select
character point and pitch to produce text, which is easy to read. Select a font style which
is easy to read.

Illustrations
1.

Provide illustrations as required to clearly present instructions, clarify the text, or both.
Place illustrations so that the illustrations are in a logical relationship to the text.

2.

Pages of the O&M Data may contain text, illustration, or text and illustrations. Preprinted
illustrations and brochures containing illustrations may be used if the preprinted
illustrations are applicable to this project or the preprinted illustrations are annotated to
clearly show the illustrations or parts of illustrations that are applicable to this project.

Drawings
1.

Provide drawings for each system in the O&M Data. Drawings shall show the
relationship between the various components in each system and the equipment installed
in each system. If there is fluid flow within a system, the drawings for the system shall
include a flow diagram. If there is electrical power, control wiring, or both in a system,
the drawings for the system shall include a wiring diagram, a control diagram, or both as
applicable.

2.

Identify systems, components, and enclosures on the O&M Data drawings. Present
definitions of all abbreviations and symbols used on the O&M Data drawings.

3.

Identify wire and terminal numbers on all wiring diagrams.

4.

Drawings shall be specific to this project. Standard drawings may be used in the O&M
data if the drawings are revised for this project.

Quality Assurance
1.
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Indexes shall be 90-lb. stock, minimum. Tabs and binding strips shall be reinforced.

Personnel who assemble the O&M Data and the Facility Manual shall be familiar with
requirements of this Section.
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2.02

2.

O&M Data shall be written by, edited by, or written and edited by personnel skilled in
technical writing to the extent required to communicate essential data.

3.

Drawings, diagrams, figures, and illustrations shall be prepared by skilled draftsmen or
CADD operators competent to prepare required drawings.

REPRODUCTION
A.

Text and drawings, sketches and diagrams used for illustrations shall be on 8-½" x 11" paper,
20-lb. minimum. Do not use sensitized paper.

B.

Photo prints shall be securely mounted on 8-½ x 11" backing or shall be mounted in sheet
protectors. Photo print backing shall be heavy paper, 90-lb. minimum, card stock, or equal.
Sheet protectors shall be non-glare, clear vinyl.

C.

Drawings shall be 8-½" x 11", 11" x 17", or larger. Drawings 8-½" x 11" and 11" x 17" shall be
bound together with text and shall have reinforced holes. Drawings larger than 11" x 17" shall
be folded and placed in pockets which are bound together with text or inside the back cover of
the binder.

D.

Text and illustrations shall be originals, offset printed, photo prints, or first quality machine
copies. Text and illustrations shall be crisp with a uniform background. If originals have
characters, lines, or shading which are a color, or colors, other than black or the medium is a
color, or colors other than white, provide machine color copies.

E.

Drawings shall be offset printed, blue line prints, black line prints, or first generation machine
copies. Drawings shall be crisp with a uniform background. If originals have lines, characters,
symbols, or shading which are a color, or colors, other than black, provide offset prints of
drawings.

PART 3 – EXECUTION
3.01

TRAINING OF OWNER'S PERSONNEL
A.

Fully instruct Owner's designated operating and maintenance personnel in the operations,
maintenance, adjustment, and calibration of products, equipment, and systems if specified in the
applicable Section of the Specifications.

B.

Use the O&M Data as the basis of instruction.
1.

Review contents of manual with personnel in full detail.

2.

Explain all aspects of operation and maintenance.

END OF SECTION
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COLLIER COUNTY UTILITIES TECHNICAL SPECIFICATIONS
TAMIAMI WELLS 11 & 14 MCC REPLACEMENT

DIVISION 02 SITEWORK TECHNICAL
02220 DEMOLITION
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SPECIFICATIONS INDEX

INDEX
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SECTION 02220
DEMOLITION
PART 1 - GENERAL
1.01 SECTION INCLUDES
A. Removal or relocation of structures, equipment, piping, wiring, and other existing
materials, wholly or in part, as required to complete Work as shown on the Drawings and
specified in this Section.
B.

Removal and salvaging of designated equipment, materials, and piping. Disposal of
rubble, debris, equipment, piping, wiring, and other materials removed.

C.

Special requirements to locate embedded conduit in concrete structures receiving partial or
spot demolitions.

1.02 SUBMITTALS
A. General: as specified in Section 01330 - Submittals
B.

Submit the following:
1.

Proposed methods for demolition;

2.

Equipment proposed to be used to do demolition work;

3.

Demolition schedule/sequence.

1.03 PROJECT/SITE CONDITIONS
A. General

B.

August 2020

1.

Execute demolition so that there is no injury to persons or damage to adjacent
buildings, structures, equipment, materials, piping, wiring, pavement, fences,
guardrails, and other adjacent improvements. Execute demolition so that access to
facilities that are in operation is free and safe.

2.

Execute demolition so that interference to vehicular traffic and personnel traffic does
not exceed scheduled interference. Do not place rubble, debris, equipment, piping,
wiring, pavement, fencing, or other materials removed on roadways, drives, or
sidewalks that are to remain in service.

Dust Control
1.

Control dust resulting from demolition so that dust does not spread to occupied
portions of buildings and to facilities in service.

2.

Control dust resulting from demolition so that no nuisance is created in areas
surrounding the project site.
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PART 2 - PRODUCTS
2.01 TEMPORARY MATERIALS
A. Provide temporary fencing, barricades, barriers, and enclosures to meet the requirements
of this Section.
B.

Temporary fencing, barricades, barriers, and enclosures shall be suitable to the purpose
intended.

2.02 REPAIR AND REPLACEMENT MATERIALS
For repair or replacement of existing work to remain, use materials identical to, or equal to,
materials used in existing work when new.

PART 3 – EXECUTION
3.01 GENERAL
A. Conduct demolition as shown and specified in the Contract Documents.
B.

Conduct demolition so that existing equipment, piping, wiring, structures, and other
improvements to remain are not damaged. Repair or replace equipment, piping, wiring,
structures, and other improvements damaged at no additional cost to the Owner.

C.

Do not remove equipment, piping, wiring, structures, or other improvements not shown or
specified to be removed. If equipment, piping, wiring, structures, or other improvements
not shown or specified to be removed is removed, replace equipment, piping, wiring,
structures, or other improvements at no additional cost to the Owner.

3.02 PROTECTION OF CONDUIT AND CONDUCTORS
A. It is the Contractor’s responsibility in existing structures that receive partial or spot
demolition, to protect embedded conduit and conductors. The Contractor shall use nondestructive imaging methods when required (radar, x-ray, etc.) to locate embedded conduit
in concrete prior to demolition, saw cutting and core drilling. Relocate, repair and
reconstruct functional conduits and conductors affected by the demolition.
3.03 DISCONNECTIONS
A. Prior to starting demolition, check underground and exposed existing utilities, piping,
wiring, and equipment connected to and associated with buildings, structures, equipment,
materials, piping, wiring, pavement, fences, guardrails, and other existing improvements
to be removed. Verify the following:
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Piping is inactive (abandoned);

2.

Electrical power to equipment, lighting, controls, and other facilities has been
permanently or temporarily disconnected, if required:

3.

Utilities have been permanently disconnected or temporarily if required:
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B.

Do not proceed with salvage or demolition if piping is active, electrical power has not been
disconnected, or utilities have not been disconnected.

3.04 EMBEDDED ANCHORS, REBAR AND FASTENERS
A. Remove all anchors, fasteners, reinforcing steel or similar devices embedded in concrete
and associated with equipment, piping and materials to be removed or demolished.
B.

Unless noted otherwise, chip around each anchor, fasteners, reinforcing steel or similar
device to allow removal of the embedded material 0.5 inches from the surface for concrete
not in continuous contact with water or earth and 1.5 inches from the surface for submerged
or buried concrete surfaces or as directed by the Engineer. Repair concrete with Sikatop
122 plus or approved equal. Provide exposed finish surface to match adjacent surface
texture and color.

3.05 SALVAGE OF EQUIPMENT, PIPING, AND MATERIALS
A. Remove items identified on the drawings, or specified, to remain the property of the Owner.
Do not damage equipment, piping, and materials to be salvaged.
B.

Following removal or equipment, piping, and materials to be salvaged, place equipment,
piping, and materials in a location designated by the Owner.

3.06 REPAIRS
Repair structural elements, equipment, piping, conduit, and other improvements to remain that
are damaged during demolition. Use workers specifically qualified in trade, or trades, involved
to repair damaged work.
3.07 DISPOSAL
A. Remove equipment, piping, and materials not specifically designated to be retained by the
Owner from the project site as Contractor's property.
a.
B.

Scrap Disposal for Revenue: The Contractor shall complete, and meet the
requirements, of the form attached at the end of this section.

Contractor shall not accumulate or store debris from demolition on the project site.

3.08 CLEANUP
A. Following demolition, clean-up areas where other work is to be done as specified in this
Section, or Sections applicable to work to be done.
B.

Following demolition, clean-up areas where no other work is to be done under this
Contract. Remove debris and rubbish, temporary facilities, and equipment. Level surface
irregularities to eliminate depressions. Leave work in a neat and presentable condition.
END OF SECTION
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PAINTING
PART 1 -- GENERAL
1.01
A.
1.02

THE REQUIREMENT
The Contractor shall furnish all labor, tools, materials, supervision and equipment necessary to do
all the work specified herein and as required for a complete installation.
GENERAL INFORMATION AND DESCRIPTION

A.

The term "paint," as used herein, includes emulsions, enamels, paints, stains, varnishes, sealers,
cement filler, cement-latex filler and other coatings, whether used as prime, intermediate, or finish
coats.

B.

All paint for concrete and metal surfaces shall be especially adapted for use around wastewater
treatment plants and shall be applied in conformance with the manufacturer's published
specifications.

C.

All paint for final coats shall be fume resistant, compounded with pigments suitable for exposure
to sewage gases, especially to hydrogen sulfide and to carbon dioxide. Pigments shall be materials
which do not tend to darken, discolor, or fade due to the action of sewage gases. If a paint
manufacturer proposes use of paint which is not designated "fume resistant" in its literature, it shall
furnish full information concerning the pigments used in this paint.

D.

Coatings used in conjunction with potable water supply systems shall have U.S. Environmental
Protection Agency (EPA) and FDA approval for use with potable water and shall not impart a taste
or odor to the water.

E.

All building, facilities, structures, and appurtenances, as indicated on the Drawings and as specified
herein, shall be painted with not less then one shop coat and two field coats, or one prime coat and
two finish coats of the appropriate paint. Items to be painted include, but are not limited to exterior
and interior concrete, structural steel, miscellaneous metals, steel and aluminum doors and frames,
concrete block, ductwork, sluice gates, operators, pipe fittings, valves, mechanical equipment,
motors, conduit, and all other work which is obviously required to be painted unless otherwise
specified.

F.

Baked-on enamel finishes and items with standard shop finishes such as graphic panels, electrical
equipment, toilet partitions, lockers, instrumentation, etc., shall not be field painted unless the finish
is damaged during shipment or installation. Aluminum, stainless steel, fiberglass and bronze work
shall not be painted unless color coding and marking is required or otherwise specified. A list of
surfaces not to be coated is included in this Section.

G.

The Contractor shall obtain all permits, licenses and inspections and shall comply with all laws,
codes, ordinances, rules and regulations promulgated by authorities having jurisdiction which may
bear on the work. This compliance will include Federal Public Law 91-596 more commonly known
as the "Occupational Safety and Health Act of 1970".
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1.03
A.
1.04

MANUFACTURERS
All painting materials shall be industrial grade coatings as manufactured by Tnemec, SherwinWilliams, Ameron, or approved equal.
SUBMITTALS

A.

The Contractor shall submit paint manufacturer's data sheets, application instructions, and samples
of each finish and color to the Engineer for review, before any work is started in accordance with
Section 01330 entitled, "Submittals."

B.

Submitted samples of each finish and color shall be prepared so that the area of each sample
indicates the appearance of the various coats. For example, where a three-coat system is specified,
the sample shall be divided into three areas indicating one coat only, two coats and all three coats.
The Engineer will provide written authorization constituting a standard, as to color and finish only,
for each coating system.

C.

The Contractor shall prepare a complete schedule of surfaces to be coated and shall identify the
surface preparation and paint system he proposes to use. The Paint Schedule shall be in
conformance with Article 3.03 of this Section and the Contract Drawings. The schedule shall
contain the name of the paint manufacturer, and the name, address and telephone number of the
manufacturer's representative that will inspect the Work. The schedule shall be submitted to the
Engineer for review as soon as possible following the Notice to Proceed so that the schedule may
be used to identify colors and to specify shop painting systems on order for fabricated equipment.

1.05

SERVICES OF MANUFACTURER'S REPRESENTATIVE

A.

The Contractor shall purchase paint from an acceptable manufacturer. The manufacturer shall
assign a representative to inspect the application of his product both in the shop and field. The
Contractor, through the manufacturer's representative, shall submit his report to the Engineer at the
completion of his Work identifying the products used and verifying that said products were
properly applied and that the paint systems were proper for the exposure and service.

B.

Services shall also include, but not be limited to, inspecting prior coatings of paint, determination
of best means of surface preparation and inspection of complete work.

1.06

MANUFACTURER'S INSTRUCTIONS

A.

The manufacturer's published instructions for use as a guide in specifying and applying the
manufacturer's proposed paint shall be submitted to the Engineer. Paint shall not be delivered to
the job before acceptance of the manufacturer's instructions is given by the Engineer.

B.

A manufacturer's paint will not be considered for use unless that manufacturer's published
instructions meets the following requirements:
1.
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The instructions must have been written and published by the manufacturer for the purpose
and with the intent of giving complete instruction for the use and application of the
proposed paint in the locality and for the conditions for which the paint is specified or
shown to be applied under this Contract.
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2.

All limitations, precautions, and requirements that may adversely affect the paint; that may
cause unsatisfactory results after the painting application; or that may cause the paint not
to serve the purpose for which it was intended; that is, to protect the covered material from
corrosion, shall be clearly and completely stated in the instructions. These limitations and
requirements shall, if they exist, include, but not be limited to the following:
a.
b.
c.
d.
e.
f.
g.
h.
I.
j.
k.
l.
m.
n.
o.

C.

1.07

Methods of application
Number of coats
Thickness of each coat
Total thickness
Drying time of each coat, including primer
Primer required to be used
Primers not permitted
Use of a primer
Thinner and use of thinner
Temperature and relative humidity limitations during application and after
application
Time allowed between coats
Protection from sun
Physical properties of paint including solids content and ingredient analysis
Surface preparation
Touch up requirements and limitations

Concrete surfaces specified by the paint manufacturer to be acid etched shall be etched in
accordance with the manufacturer's instructions. The surface shall then be thoroughly scrubbed
with clean water, rinsed, and allowed to dry. The surface shall be tested with a moisture meter to
determine when dry before coating.
QUALITY ASSURANCE

A.

The Contractor shall give the Engineer a minimum of three days advance notice of the start of any
field surface preparation work of coating application work.

B.

All such Work shall be performed only in the presence of the Engineer, unless the Engineer has
specifically allowed the performance of such Work in his absence.

C.

Review by the Engineer, or the waiver of review of any particular portion of the Work, shall not
relieve the Contractor of his responsibility to perform the Work in accordance with these
Specifications.

D.

Where special coatings are to be performed by a subcontractor, the Contractor shall provide five
references which show that the painting subcontractor has previous successful experience with the
specified or comparable coating systems. Include the name, address, and the telephone number for
the Owner of each installation for which the painting subcontractor provided the protective coating.
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1.08

SAFETY AND HEALTH REQUIREMENTS

A.

In accordance with requirements of OSHA Safety and Health Standards for Construction
(29CFR1926) and the applicable requirements of regulatory agencies having jurisdiction, as well
as manufacturer's printed instructions, appropriate technical bulletins, manuals, and material safety
data sheets, the Contractor shall provide and require use of personnel protective and safety
equipment for persons working in or about the project site.

B.

All paints must comply with the requirements of the National Ambient Air Quality Standards.

1.09
A.

SURFACES NOT TO BE COATED
The following items shall not be coated unless otherwise noted:
1.
2.
3.
4.
5.
6.
7.
8.

1.10
A.

1.11

Stainless steel.
Galvanized checkered plate.
Aluminum handrails, walkways, windows, louvers, grating and checkered plate.
Flexible couplings, lubricated bearing surfaces and insulation.
Packing glands and other adjustable parts of mechanical equipment.
Finish hardware.
Plastic switch plates and receptacle plates.
Signs and nameplates.

ADDITIONAL PAINT
At the end of the project, the Contractor shall turn over to the Owner a gallon can of each type and
color of paint, primer, thinner or other coating used in the field painting. If the manufacturer
packages the material concerned in gallon cans, then it shall be delivered in unopened labeled cans
as it comes from the factory. If the manufacturer does not package the material in gallon cans, and
in the case of special colors, the materials shall be delivered in new gallon containers, properly
closed with type labels indicating brand, type, color, etc. The manufacturer's literature described
the materials and giving directions for their use shall be furnished in three bound copies. A typewritten inventory list shall be furnished at the time of delivery.
SHIPPING, HANDLING AND STORAGE

A.

All painting materials shall be brought to the job site in the original sealed labeled containers of the
paint manufacturer and shall be subject to review by the Engineer. Where thinning is necessary,
only the product of the manufacturer furnishing the paint shall be used. All such thinning shall be
done strictly in accordance with the manufacturer's instructions, and with the full knowledge of the
Engineer.

B.

Materials and their storage shall be in full compliance with the requirements of pertinent codes and
fire regulations. Receptacles shall be placed outside buildings for paint gates and containers. Paint
waste shall not be disposed of in plumbing fixtures, process drains or other plant systems or process
units.
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PART 2 -- PRODUCTS
2.01
A.

MATERIALS
Table 09850-1 depicts the coatings referenced in Article 3.03 of this Section entitled, "Paint
Schedule". Table 09850-1 lists Tnemec products as a reference. Equivalent products by the
manufacturers listed in Article 1.03 of this Section may be submitted for review.
TABLE 09850-1
PRODUCT LISTING
Ref.
No.
103

Description

MANUFACTURERS REFERENCE
Tnemec

Epoxy Mastic

135 - Color

104

Polyamidoamine Epoxy Primer

N69 - 1211

105

Polyamidoamine Epoxy

N69 - Color

110

Endura Shield III

73 - Color

111

Modified Waterborne Acrylate

157 - Envirocrete (Sand Texture if
required)

114

Waterborne Polyamide Epoxy

151 - Elasto-Grip

115

Aromatic Urethane, Zinc Rich

90-97

PART 3 -- EXECUTION
3.01

SURFACE PREPARATION

A.

Surfaces to be painted shall be clean and dry, and free of dust, rust, scale and all foreign matter.
No solvent cleaning, power or hand tool cleaning shall be permitted unless acceptable to the
Engineer or specified herein.

B.

Except as otherwise provided, all preparation of metal surfaces shall be in accordance with
Specifications SP-1 through SP-10 of the Steel Structures Painting Council (SSPC). Where Steel
Structures Painting Specifications are referred to in these Contract Documents, the corresponding
Pictorial Surfaces Preparation Standard shall be used to define the minimum final surface
conditions to be supplied. Grease and oil shall be removed and the surface prepared by hand tool
cleaning, power tool cleaning or blast cleaning in accordance with the appropriate Specification
SP-1 through SP-10.

C.

Weld flux, weld spatter and excessive rust scale shall be removed by power tool cleaning as per
SSPC-SP-3-63.

D.

Threaded portions of valve and gate stems, machined surfaces which are limited for sliding contact,
surfaces which are to be assembled against gaskets, surfaces or shafting on which sprockets are to
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fit, or which are intended to fit into bearings, machined surfaces of bronze trim on slide gates and
similar surfaces shall be masked off to protect them from the sandblasting of adjacent surfaces.
Cadmium-plated or galvanized items shall not sandblasted unless hereinafter specified, except that
cadmium-plated, zinc-plated, or sherardized fasteners used in assembly of equipment to the
sandblasted shall be sandblasted in the same manner as the unprotected metal. All installed
equipment, mechanical drives, and adjacent painted equipment shall be protected from
sandblasting. Protection shall prevent any sand or dust from entering the mechanical drive units or
equipment where damage could be caused.
E.

Hardware accessories, machined surfaces, plates, lighting fixtures, and similar items in place prior
to cleaning and painting, and not intended to be painted, shall be protected or removed during
painting operations and repositioned upon completion of painting operations.

F.

Any abraded areas of shop or field applied coating shall be touched up with the same type of shop
or field applied coating, even to the extent of applying an entire coating, if necessary. Touch-up
coating and surface preparations shall be in addition to and not considered as the first field coat.

G.

Sand from sandblasting shall be thoroughly removed, using a vacuum cleaner if necessary. No
surface which has been sandblasted shall be painted until inspected by the Engineer.

H.

Exposed Pipe

I.

J.

1.

Bituminous coated pipe shall not be used in exposed locations. Pipe which shall be
exposed after project completion shall be primed in accordance with the requirements
herein. Any bituminous coated ferrous pipe which is inadvertently installed in exposed
locations shall be sandblasted to SSPC-SP-5 White Metal before priming and painting.

2.

After installation and prior to finish painting, all exterior, exposed flanged joints shall have
the gap between adjoining flanges and gaps between the pipe wall and threaded-on flanges
sealed with a single component Thiokol caulking to prevent rust stains.

Ferrous Metal Surfaces
1.

All ferrous metal surfaces not required to be galvanized shall be cleaned of all oil grease,
dirt, rust and tight and loose mill scale by blasting in accordance with the following:
SSPC-SP-5, White Metal Blast Cleaning and comply with the visual standard NACE 1, for
submerged metal. SSPC-SP-10 Near White Metal Blast Cleaning, and comply with the
visual standard NACE 2 for all other locations. Pickling, complying with SSPC-SP-8, may
be substituted for Near White Blast in areas as determined by the Engineer. Priming shall
follow sandblasting before any evidence of corrosion occurs, before nightfall and before
any moisture is on the surface.

2.

Existing painted ferrous metal surfaces shall be cleaned of all oil, grease and dirt by blasting
with a minimum 2,500 psi high pressure blast. All rust shall be removed in accordance with
SSPC-SP-3 and spot primed with the applicable primer.

Field surface preparation of small, isolated areas such as field welds, repair of scratches, abrasions
or other marks to the shop prime or finish shall be cleaned by power tools in accordance with
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SSPC-SP-3, or in difficult and otherwise inaccessible areas by hand cleaning in accordance with
SSPC-SP-2 and spot primed.
K.

Primed or Coated Surfaces and Non-Ferrous Surfaces
1.

L.

M.

Shop Finished Surfaces
1.

All shop-coated surfaces shall be protected from damage and corrosion before and after
installation by treating damaged areas immediately upon detection. Abraded or corroded
spots on shop-coated surfaces shall be prepared in accordance with SSPC-SP-2, Hand Tool
Cleaning and then touched up with the same materials as the shop coat.

2.

All shop coated surfaces which are faded, discolored, or which require more than minor
touch-up, in the opinion of the Engineer, shall be repainted. Cut edges of galvanized sheets,
electrical conduit, and metal pipe sleeves, not to be finish painted, shall be cleaned in
accordance with SSPC-SP-1, Solvent Cleaning and primed with zinc dust-zinc oxide metal
primer.

Galvanized and Copper Alloy Surfaces
1.

N.

O.

1.

Concrete and masonry surfaces to be painted shall be prepared by removing efflorescence,
chalk, dust, dirt, grease, oil, form coating, tar and by roughening to remove glaze. All
surfaces shall be repaired prior to commencement of the coating operation.

2.

Concrete and masonry surfaces are to be cured for at least 28 days prior to coating them.

Existing Painted Concrete and Masonry Surfaces
Existing painted concrete and masonry surfaces requiring paint as identified herein shall
be prepared by applying high pressure water blast to the existing painted surface to remove
all loose paint, chalk, dust, dirt, grease, oil, latents, and other foreign materials. Cracks,
chips or voids in the existing concrete shall be repaired in accordance with paint
manufacturer recommendations.

PVC Pipe Surfaces
1.

3.02

All copper, or galvanized metal surfaces shall be brush blasted and given one coat of epoxy
primer.

Concrete and Masonry Surfaces

1.

Q.

All coated surfaces shall be cleaned prior to application of successive coats. All
non-ferrous metals not to be coated shall be cleaned. This cleaning shall be done in
accordance with SSPC-SP-1, Solvent Cleaning.

All pipe surfaces shall be lightly sanded before painting.

SHOP PAINTING
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A.

All fabricated steel work and equipment shall receive at the factory at least one shop coat of prime
paint compatible with the paint system required by these Specifications. The Contractor shall
coordinate all shop priming to ensure compatibility with paint system specified. Surface preparation
prior to shop painting shall be as specified. Finish coats may be applied in the shop if acceptable
to the Engineer. All shop painted items shall be properly packaged and stored until they are
incorporated in the Work. Any painted surfaces that are damaged during handling, transporting,
storage or installation shall be cleaned, scraped, and patched before field painting begins so that
Work shall be equal to the original painting received at the shop. Equipment or steel Work that is
to be assembled on the site shall likewise receive a minimum of one shop coat of paint at the factory.
Surfaces of exposed members that will be inaccessible after erection shall be prepared and painted
before erection.

B.

The Contractor shall specify the shop paints to be applied when ordering equipment in order to
assure compatibility of shop paints with field paints. The paints and surface preparation used for
shop coating shall be identified on shop drawings submitted to the Engineer for review. Shop paint
shop drawings will not be reviewed until the final project paint system has been submitted by the
Contractor and reviewed by the Engineer.

C.

Shop finish coats may be the standard finish as ordinarily applied by the manufacturer if it can be
demonstrated to the Engineer that the paint system is equal to and compatible with the paint system
specified. However, all pumps, motors and other equipment shall receive at least one field applied
finish coat after installation.

3.03

PAINT SCHEDULE

A.

The Contractor shall adhere to this paint schedule, providing those paints named or equal. DFT
shall mean the minimum dry film thickness per application measured in mils. Products are
referenced by numbers listed in Article 2.01 of this Section entitled "Product Listing." The paint
schedule identifies the minimum DFT required per coat. If the Contractor does not achieve the
specified DFT range in a single coat, he shall provide additional coats as necessary at no additional
cost to the Owner.

B.

Metal Surfaces, Exterior or Interior Exposure
1.

Metal surfaces including the following types of surfaces shall be painted as described
below:
a.
b.
c.
d.

New and modified pumps, motors, process equipment, machinery, etc.
Above ground piping, valves and pipe supports.
Structural steel, miscellaneous steel shapes, angles, etc.
Exposed surfaces of conduit, ductwork, etc.

Ferrous Metal
August 2020
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Application

No.

Description

DFT

First -1 coat
Second - 1 coat
Finish - 1 coat

104
105
110

Epoxoline Primer
Hi-Build Epoxoline
Endura Shield
Min. Total

3.0 - 5.0
2.0 - 3.0
2.0 - 3.0
9.0 Mils

Application

No.

Description

DFT

First - 1 coat
Second - 1 coat

105
110

Hi-Build Epoxoline
Endura Shield
Min. Total

2.0 - 3.0
2.0 - 3.0
5.0 Mils

Application

No.

Description

DFT

First – 1 coat
First - 1 coat
Second - 1 coat

115
105
110

Aromatic Urethane, Zinc-Rich
Hi-Build Epoxoline
Endura Shield
Min. Total

2.0 – 3.5
2.0 - 3.0
2.0 - 3.0
7.5 Mils

Non-Ferrous Metal

Galvanized

C.

Ductile Iron Pipe, Exterior or Interior Exposure
1.

D.

Application

No.

Description

DFT

First - 1 coat
Finish - 1 coat

105
110

Hi-Build Epoxoline
Endura Shield
Min. Total

3.0 - 5.0
3.0 - 5.0
8.0 Mils

PVC Pipes, Exterior or Interior Exposure
1.

E.

Ductile iron pipe exterior or interior exposure shall receive the following types of paint in
addition to factory applied primer. Primer and surface preparation shall be compatible with
the coating system below and submitted to the Engineer for approval.

PVC pipes, valves, and accessories, shall receive the following types of paint:
Application

No.

Description

DFT

First - 1 coat
Finish - 1 coat

105
110

Hi-Build Epoxoline
Endura Shield
Min. Total

2.0 - 3.0
2.0 - 3.0
5.0 Mils

New Concrete Surfaces (Walls and Ceiling) and all Existing Interior Concrete, Stucco and Masonry
Surfaces including surfaces requiring Touch-Up caused by Contractor's Construction Activities:
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1. Paint colors and color scheme shall match existing. Contractor shall confirm compatibility of
proposed coating with existing coating system.

*
F.

Application

No.

Description

DFT

First - 1 coat
Brush - 1 coat*
Finish - 1 coat

114
111
111

Waterborne Polyamide Epoxy
Modified Waterborne Acrylate
Modified Waterborne Acrylate
Min. Total

1.0 - 2.5
4.0 - 6.0
6.0 - 9.0
12.0 Mils

(Apply a brush coat of TNEMEC Series 157 Enviro-Crete into all exposed cracks prior
to application of finish coat.)

Existing Painted Exterior and Interior Pumps, Equipment, Piping, Valves, Fittings and Supports
Requiring Touch-Up Caused by Contractor's Construction Activities.
1. Paint colors and color scheme shall match existing. Contractor shall confirm compatibility of
proposed coating with existing coating system.

3.04

Application

No.

Description

DFT

First - 1 coat
Finish - 1 coat

103
110

Epoxy Mastic
Endura Shield

3.0 - 5.0
2.0 - 3.0
8.0 Mils

Min. Total

PAINTING

A.

All paint shall be applied by experienced painters with brushes or other applicators acceptable to
the Engineer.

B.

Paint shall be applied without runs, sags, thin spots, or unacceptable marks. Paints shall be applied
at the rate specified by the manufacturer to achieve the minimum dry mil thickness required.
Additional coats of paint shall be applied, if necessary, to obtain thickness specified.

C.

Paint shall be applied with spraying equipment only on those surfaces approved by the Engineer.
If the material has thickened or must be diluted for application by spray gun, each coat shall be
built up to the same film thickness achieved with undiluted brushed-on material. Where thinning is
necessary, only the products of the particular manufacturer furnishing the paint shall be used; and
all such thinning shall be done in strict accordance with the manufacturer's instructions, as well as
with the full knowledge of the Engineer.

D.

Surfaces not accessible to brushes or rollers may be painted by spray by dauber or sheepskins and
paint mitt. If any of these methods is to be used, it shall be done in strict accordance with the
manufacturer's instructions, as well as with the full knowledge of the Engineer.

E.

Drying Time
1.
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manufacturer or specified herein. Longer drying times shall be required for abnormal
conditions as defined by the manufacturer.
F.

G.

Weather Restrictions
1.

No painting whatsoever shall be accomplished in rainy or excessively damp weather when
the relative humidity exceeds 85 percent, or when the general air temperature cannot be
maintained at 50 degrees Fahrenheit or above throughout the entire drying period. No paint
shall be applied when it is expected that the relative humidity will exceed 85 percent or
that the air temperature will drop below 50 degrees Fahrenheit within 18 hours after the
application of the paint.

2.

Dew or moisture condensation should be anticipated; and if such conditions are prevalent,
painting shall be delayed until midmorning to be certain the surfaces are dry. The day's
painting shall be completed well in advance of the probable time-of-day when
condensation will occur.

Inspection of Surfaces
1.

Each and every field coat of priming and finishing paint shall be inspected by the Engineer
or his authorized representative before the succeeding coat is applied. The Contractor shall
follow a system of tinting successive paint coats so that no two coats for a given surface
are exactly the same color. Areas to receive black protective coatings shall in such cases
be tick-marked with white or actually gauged as to thickness when finished.

H.

Before application of the prime coat and each succeeding coat, any defects or deficiencies in the
prime coat or succeeding coat shall be corrected by the Contractor before application of any
subsequent coating.

I.

Samples of surface preparation and of painting systems shall be furnished by the Contractor to be
used as a standard throughout the job, unless omitted by the Engineer.

J.

When any appreciable time has elapsed between coatings, previously coated areas shall be carefully
inspected by the Engineer, and where, in his opinion, surfaces are damaged or contaminated, they
shall be cleaned and recoated at the Contractor's expense. Recoating times of manufacturer's printed
instructions shall be adhered to.

K.

Coating thickness shall be determined by the use of a properly calibrated "Nordson-Mikrotest" (or
equal) dry mil thickness gauge.

L.

The Contractor shall provide free of charge to the Engineer one new "Nordson-Mikrotest" dry film
gauge to be used to inspect coating by Engineer and Contractor. One gauge may be used by
Contractor and returned each day to the Engineer. Engineer will return gauge to Contractor at
completion of job.

M.

Special Areas
1.
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N.
O.

Special attention shall be given to insure that edges, corners, crevices, welds and rivets receive a
film thickness equivalent to that of the adjacent painted surfaces.
Safety
1.

P.

Quality Workmanship
1.

Q.

3.05
A.

3.06

Respirators shall be worn by persons engaged or assisting in spray painting. The
Contractor shall provide ventilating equipment and all necessary safety equipment for the
protection of the workmen and the Work.

The Contractor shall be responsible for the cleanliness of his painting operations and shall
use covers and masking tape to protect the Work whenever such covering is necessary, or
if so requested by the Owner. Any unwanted paint shall be carefully removed without
damage to any finished paint or surface. If damage does occur, the entire surface, adjacent
to and including the damaged area, shall be repainted without visible lapmarks and without
additional cost to the Owner.

Painting found defective shall be scraped or sandblasted off and repainted as the Engineer may
direct. Before final acceptance of the Work, damaged surfaces of paint shall be cleaned and
repainted as directed by the Engineer.
SCHEDULE OF COLORS
All colors shall be as designated by the Engineer at the shop drawing review. The Contractor shall
submit color samples including custom color choices as required to the Engineer as specified in
Article 1.04 of this Section. The Contractor shall submit suitable samples of all colors and finishes
for the surfaces to be painted, or on portable surfaces when required by the Engineer. The Engineer
shall decide upon the choice of colors and other finishes when alternates exist. No variation shall
be made in colors without the acceptance from the Owner. Color names and/or numbers shall be
identified according to the appropriate color chart issued by the manufacturer of the particular
product in question.
COLOR CODING AND LETTERING OF PIPING

A.

The Contractor shall paint all piping, valves, equipment, exposed conduits and all appurtenances
which are integral to a complete functional mechanical pipe and electrical conduit system. Where
colors are not designated for piping and conduit systems they will be selected during the shop
drawing review from the paint manufacturer's standard color charts.

B.

In general, the pumps and equipment shall be painted the same color as the piping system to which
it is connected unless otherwise directed by the Engineer. Where colors are not designated for
piping and conduit systems they will be selected during the shop drawing review from the paint
manufacturer's standard color charts.

C.

Lettering of Piping
1.
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midway between color coding bands where possible. Identification lettering and arrows
shall be placed as directed by the Engineer, but shall generally be located each fifteen feet
in pipe length and shall be properly inclined to the pipe axis to facilitate easy reading. Titles
shall also appear directly adjacent to each side of any wall or slab the pipeline passes
through.
D. The titles shall be painted by use of stencils and shall identify the contents by complete names at
least once in each area through which it passes and thereafter be abbreviated.
E.

3.07

Title color shall be black or white as directed and shall have an overall height in inches in
accordance with Table 09850-1. Letter type shall be Helvetica Medium upper case. The
manufacturer's instructions shall be followed in respect to storage, surface preparation and
application. For piping less than 3/4-inch diameter (as identified in Table 09850-1), the Contractor
shall furnish and attach corrosion resistant color tags with the required lettering.
FLOW ARROWS
The Contractor shall install self-sticking directional flow arrows on all exposed piping. The arrows
shall be designed for exterior use in direct sunlight and shall be sized for the pipe. The arrows shall
be installed on maximum of 5 foot intervals and at changes in direction. The Contractor shall
submit manufacturer’s information and schedule for flow arrows to Engineer for approval.

3.08

OSHA SAFETY COLORS

A.

Items listed in ANSI Z53.1-1971, Section 2.1 shall be painted ANSI Red. In general, these items
shall include fire protection equipment and apparatus; wall mounted breathing apparatus, danger
signs and locations; and stop bars, buttons or switches. In addition all hose valves and riser pipes,
fire protection piping and sprinkler systems, and electrical stop switches shall be painted ANSI
Red.

B.

Items listed in ANSI Z53.1-1971, Section 2.3 shall be painted ANSI Yellow. Yellow shall be the
basic color for designating caution and for marking physical hazards such as striking against,
stumbling, falling, tripping, and "caught in between". In addition, an 8-inch wide strip on the top
and bottom tread of stairways shall be coated.

3.09

WORK IN CONFINED SPACES

A.

The Contractor shall provide and maintain safe working conditions for all employees. Fresh air
shall be supplied continuously to confined spaces through the combined use of existing openings,
forced-draft fans, or by direct air supply to individual workers. Paint fumes shall be exhausted to
the outside from the lowest level in the contained space.

B.

Electrical fan motors shall be explosion proof if in contact with fumes. No smoking or open fires
will be permitted in, or near, confined spaces where painting is being done.

3.10
A.

CLEANING
The buildings and all other Work area shall be at all times kept free from accumulation of waste
material and rubbish caused by the Work. At the completion of the painting, all tools, equipment,
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scaffolding, surplus materials, and all rubbish around the inside the buildings shall be removed and
the Work left broom clean unless otherwise specified.
TABLE 09850-1
HEIGHT OF PIPING LETTERING
Diameter of Pipe or Pipe Covering

Height of Lettering

3/4 to 1-1/4 inches
1-1/2 to 2 inches
2-1/2 to 6 inches
8 to 10 inches
Over 10 inches

1/2 inch
3/4 inch
1-1/4 inches
2-1/2 inches
3-1/2 inches

Notes:
1.

Letter type shall be Helvetica Medium upper case. The manufacturer's instructions shall be followed in
respect to storage, surface preparation and application.

2.

For piping less than 3/4-inch diameter (as identified in Table 09850-2), the Contractor shall furnish and
attach corrosion resistant color tags with the required lettering.

END OF SECTION
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COLLIER COUNTY UTILITIES TECHNICAL SPECIFICATIONS
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DIVISION 15 MECHANICAL TECHNICAL
SPECIFICATIONS INDEX
15144 BERMAD VALVE AND APPURTENANCES
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SECTION 15114
BERMAD VALVE AND APPURTENANCES
PART 1 - GENERAL
1.01 SECTION INCLUDES
A. The Contractor shall install miscellaneous items to rehabilitate the existing Bermad valve from
an electronic solenoid positioning control valve to a check valve, as shown and as specified
herein, complete and operable including accessories and, where designated, operators, all in
accordance with the requirements of the Contract Documents.
1.02 SUBMITTALS
A. General: As specified in Section 01330 – Submittals.
B.

Affidavit of Compliance.

C.

Manuals as specified in Section 01830 – Operation and Maintenance Data.

D. Written Warranty.
1.03 WARRANTIES
A.

General: As specified in the Contract Documents.

B.

The manufacturer shall provide a written, two-year full warranty on all materials and
workmanship from the date of Substantial Completion, and shall replace and install any such
items found to be defective within the Warranty period.

PART 2 - PRODUCTS
2.01 BERMAD VALVE (ELECTRONIC SOLENOID POSITIONING CONTROL VALVE)
A.

The existing Bermad valve shall be rehabilitated from an electronic solenoid positioning
control valve to a check valve by removing the actuator diaphragm and installing a diaphragm
replacement seal. Upon loss of power the valve shall fail in the closed position.

B.

Description: The valve shall be hydraulically operated as a check valve. The valve stem shall
be guided by replaceable bearing bushings to assure alignment for true seal and control. The
bearing bushings shall be inspected and replaced, if required, during the diaphragm
replacement seal installation. The actuator cover and separating partition shall consist of
stainless steel nuts and bolts which shall be retained and reused to reassemble the actuator
cover and separating partition upon completion of the diaphragm replacement. The entire
actuator assembly consisting of the valve shaft, bearing, diaphragm assembly, separating
partition and top cover must be removable from the valve as a single unit. The control chamber
between the diaphragm and the separating partition shall be capable of being open to or
isolated from the valve internal body pressure. No piston valve operated actuators will be
accepted.
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PART 3 -- EXECUTION
3.01 INSTALLATION
A.

All diaphragm replacement seals shall be installed without removing the valve from its position
and shall be installed in accordance with the Supplier's recommendations.
1.

B.

Contractor shall install diaphragm replacement seal and valve port plugs in accordance
with manufacturer’s instructions. Refer to the Contract Drawings and Division 16 for
additional information and requirements.

The Bermad valve must be performance tested to assure the valve functions as a check valve.
The test shall simulate typical operating pressures.

3.02 FIELD TESTS
A. As specified in Section 01750 - Testing and Start-Up
B.

Hydrostatic Test: Test valves.

C.

Functional Test
1.

Following installation and inspection of the diaphragm replacement seal.

2.

After installation and inspection, do the following:
a.

Verify diaphragm replacement seal and valve port plugs do not leak.

b.

Verify Bermad valve functions as a check valve.

c.

Verify with the loss of power the valve shall fail in the closed position.

D. General: As specified in Section 01600 – Materials and Equipment.

END OF SECTION
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SECTION 26 05 00
BASIC ELECTRICAL MATERIALS AND METHODS
PART 1 - GENERAL
1.01

SUMMARY:

A.

Section Includes: General requirements for providing basic electrical materials and methods and
specific work included as follows:

B.

The work required includes all materials, labor and auxiliaries required to install a complete and
properly operating electrical system. The electrical system required under this Division consists
basically of, but is not limited to the following:

C.

1.

Only one well at a time shall be taken out of service at a time. Work not affecting well
operation may be done concurrently. Outages shall be coordinated with the Wellfield
Manager and County Project Manager. Work requiring outages will only be permitted
from June through October. Request written permission and receive written approval
from Owner 48 hours, 2 business days, in advance of commencing work.

2.

Purchase, installation and manufacturer startup of (8) custom VFD panels.

3.

Purchase, installation and startup of (8) custom PLC Control Panel.

4.

Interface and interconnection of proposed (8) Well PLC control panels into existing fiber
network. Including installation of fiber optic cable connection to each site and purchase
and installation of standard County IT fiber optic conversion cabinets.

5.

Upgrades, updates and modification to existing Plant SCADA HMI for all work included.
Sites requiring updates include: The Raw Water Booster Pump Station with 1 server and
1 client and the South County Regional Water Treatment Plant with 2 servers and 5
clients.

6.

Modifications to Existing Power and Instrumentation equipment stands.

7.

Demolition of existing Motor Control Centers at Well Houses 11 & 14.

8.

Purchase, installation and startup of (2) Main Distribution Panels at Well Houses 11 &
14.

9.

Installation of new conduit or extension of existing conduit, wire and field connections
for all motors, control devices and electrical equipment.

10.

Installation of new conduit or extension of existing conduit, wiring and terminations for
all field mounted instruments.

11.

On site Startup and Training for proposed VFDs.

12.

Short circuit study, arc flash analysis and labeling of well site 9-16.

Related Work Specified in Other Sections Includes:
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1.

Certain items of equipment, and various control devices including conduit and wiring
which are indicated on electrical drawings to be connected, but are specified in other
sections pertaining to plumbing, heating, ventilating, air conditioning, temperature
control systems, process equipment, process control systems, and instrumentation. Install
and connect these items to the electrical system as indicated or required in accordance
with the Contract Documents.

D.

Overall Application of Specifications: This Section applies to all sections of Division 26 and to
other sections that include electrical equipment requirements except when in these individual
sections requirements are otherwise specified to provide and install all materials necessary for a
complete operational system.

E.

Temporary Requirements: This Section applies to any temporary circuits, overcurrent devices,
conduit, wiring, and other equipment required during changeover from existing to a new
electrical system. This Section also applies to temporary rewiring of lighting and power circuits,
instruments and devices.

F.

Drawings are diagrammatic. Correlate final equipment locations with governing Architectural,
Structural, Process Mechanical and Instrumentation and Control drawings. Lay out before
installation so that all trades may install equipment in spaces available. Provide coordination as
required for installation in a neat and workmanlike manner. Provide layout shop drawings for
engineers review for all MCC and electrical equipment rooms.

1.02

DEFINITIONS (NOT USED)

1.03

SYSTEM DESCRIPTION:

A.

Design Requirements: Design requirements are specified in the applicable sections.

B.

Performance Requirements: Performance requirements are specified in the applicable sections.

1.04

SUBMITTALS:

A.

General: Provide submittals for all electrical material and devices. Including the following.

B.

Substitutions:
1.

Each bidder represents that his bid is based upon the materials and equipment described
in this division of the specifications.

2.

No substitutions will be considered unless written request has been submitted to the
Engineer for approval at least ten days prior to the bid date. Submittal shall include the
name of the material or equipment for which it is to be substituted, drawings, cuts,
performance and test data and any other data or information necessary for the Engineer to
determine that the equipment meets all specification and requirements. If the Engineer
approves any proposed substitutions, such approval will be set forth in an addendum.

3.

Substituted equipment or optional equipment where permitted and approved, must
conform to space requirements. Any substituted equipment that cannot meet space
requirements, whether approved or not, shall be replaced at the Contractor's expense.
Any modifications of related systems as a result of substitutions shall be made at the
Contractor's expense.
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C.

D.

E.

Product Data and Information: Provide complete list of electrical equipment and materials to be
furnished showing manufacturer, catalog number, size, type, voltage rating and other pertinent
information.
1.

Provide catalog data on manufacturer's standard equipment and materials.
indicate on catalog cuts the equipment and devices being proposed.

Clearly

2.

Identification: Provide complete schedule and listing of system and equipment
identification labels with legends.

3.

Material shall not be ordered or shipped until the shop drawings have been approved.

4.

The Engineer's shop drawing review shall be for conformance with the design concept of
the project and compliance with the Specifications and the Drawings. Errors and
omissions on approved shop drawings shall not relieve the Contractor from the
responsibility of providing materials and workmanship required by the Specifications and
the Drawings.

5.

Shop drawings shall be stamped with the date checked by the contractor and a statement
indicating that the shop drawings conform the Specifications and the Drawings. This
statement shall also list all exceptions to the Specifications and the Drawings. Shop
drawings not so checked and noted shall be returned.

6.

Provide an adequately sized, hard-cover, 3-ring binder for 8-1/2" X 11" for all submittal
sheets. Provide correct designation on outside cover and on end of binder. First sheet in
the brochure shall be a photocopy of the Electrical Index pages used as a table of contents
and tabbed accordingly. The second tab shall be the electrical cost breakdown "Schedule
of Values" for electrical work. Cost of material and labor for each major item shall be
shown. Provide reinforced separation sheets tabbed with the appropriate specification
reference number. Provide Technical Information consisting of marked catalog sheets or
shop drawings shall be inserted in the brochure in proper order on all items herein
specified or shown on drawings.

Contractor's Shop Drawings: Provide shop drawings on items manufactured for the Contract.
1.

Provide connection diagram and schematic for each piece of electrical equipment. A
manufacturer's standard connection diagram or schematic showing more than one method
of connection is not acceptable unless it is clearly marked to show the intended method of
connection.

2.

Provide diagrams showing connections to field equipment. Clearly differentiate between
manufacturer's wiring and field wiring.

3.

Provide raceway layout drawings showing conduits, boxes, and panels which contain the
conductors to be provided. Include schedules listing conduit sizes and conductor content
and identification.

4.

Where additions and modifications are made to existing equipment, provide drawings
which include both retained existing equipment and new Work.

Coordination Drawings: Prepare to scale coordination drawings (1/4"=1'-0"); detailing major
elements, components, and systems of electrical equipment and materials in relationship with
other systems, installations, and building components. Provide detailed shop drawings for all
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electrical equipment to be supplied. Provide detailed plan view shop drawings at expanded scale
indicating how actual size of equipment to be provided is to fit into space available; show NEC
required working space clearances on plan. Provide detailed elevation views at expanded scale of
actual equipment to be provided and how it fits into available wall spaces. Drawings shall be on
11" X 17" or 22" X 34" paper and drawn with a computer aided design (CAD) package. The
computer aided design package shall be Autocad or converted to Autocad format. Engineering
plan backgrounds of the facility shown on the contract documents will be available to the
contractor on request. Submittals shall include hard copy and CD-ROM media electronic copies.
Additional shop drawing requirements: Includes but not necessarily limited to the following:
1.

F.

Indicate the proposed locations of major raceway systems, equipment, and materials. All
dimensions shall be field verified at the job site and coordinated with the work of all
other trades. Include the following:
a.

Clearances for servicing equipment, including space for equipment disassembly
required for periodic maintenance.

b.

Exterior wall and foundation penetrations.

c.

Fire-rated wall and floor penetrations.

d.

Equipment connections and support details.

e.

Sizes and location of required concrete pads and bases.

Record Documents: Prepare record documents, and in addition to the requirements specified in
Division 1. As the work progresses, legibly record all field changes on a set of Project Contract
Drawings, (the "Record Drawings"). indicate installed conditions for:
1.

Major raceway systems, size and location, for both exterior and interior; locations of
control devices; distribution and branch electrical circuitry; and fuse and circuit breaker
size and arrangements.

2.

Equipment locations (exposed and concealed), dimensioned from prominent building
lines.

3.

Approved substitutions, and actual equipment and materials installed.

4.

Record Drawings shall accurately show the installed condition of the following items:
Power Riser Diagram(s). Equipment elevations (front views). Raceways and pullboxes.
Conductor sizes and conduit fills. Control Wiring Diagram(s). Underground raceway and
duct bank routing. Plan view, sizes and locations of distribution transformers and outdoor
electrical equipment enclosure.

5.

Submit a schedule of control wiring raceways and wire numbers, including the following
information: Circuit origin, destination and wire numbers. Field wiring terminal strip
names and numbers.

6.

In addition to the schedule, provide point to point connection diagrams showing the same
information submitted in the schedule of control wiring raceways including all
designations and wire numbers. Comply with PLC tag designation on all instrumentation
and control cabling in and out of PLC racks.
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7.

The schedule of control wiring raceways and wire numbers and the point to point
connection diagrams shall be in electronic Autocad and Word format (i.e. no handwritten or drawn schedules, drawings, or diagrams will be accepted)

G. Operation and Maintenance Manuals: Prepare operation and maintenance manuals, and in
addition to the requirements specified in other Divisions, include the following information for
equipment items:

1.05

1.

Description of function, normal operating characteristics and limitations, performance
curves, engineering data and tests, and complete nomenclature and catalog numbers of
replacement parts. Complete parts list with stock numbers, including spare parts. A
complete bill of material supplied, including serial numbers, ranges and pertinent data.

2.

Manufacturer's printed operating procedures to include start-up, break-in, and routine and
normal operating instructions; regulation, control, stopping, shutdown, and emergency
instructions; and summer and winter operating instructions. The operating instructions
shall also incorporate a functional description of the entire system, with references to the
systems schematic drawings and instructions.

3.

Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions.

4.

A comprehensive index.

5.

A complete "As Built" set of approved shop drawings.

6.

A table listing of the "as left" settings for all timing relays and alarm and trip setpoints. A
complete listing of As left programmable parameters for all drives, soft-starters and other
microprocessor controlled equipment.

7.

System schematic drawings "As Built", illustrating all components, piping and electric
connections of the systems supplied under this Section.

QUALITY ASSURANCE:

A.

Codes: Provide all electrical Work in accordance with applicable local codes, regulations and
ordinances. If there is a conflict between the requirements specified in the Contract Documents
and the codes, follow the more stringent requirements as determined and approved.

B.

Testing: As a minimum, provide standard factory and field tests for each type of equipment.
Other tests may be specified in the applicable equipment section.

C.

Labeling: Provide all electrical equipment and materials listed and approved by Underwriters
Laboratories with the UL label or other OSHA recognized testing laboratories attached to it.

D.

Standard Products: Unless otherwise indicated, provide electrical materials and equipment which
are the standard products of manufacturers regularly engaged in the production of such materials
and equipment. Provide the manufacturer's latest standard design that conforms to these
Specifications. When two or more units of the same class of material and equipment are required,
provide the products of the same manufacturer.

1.06

DELIVERY, STORAGE AND HANDLING:
A.
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1.07

B.

Shipping and Packing: Provide materials and equipment suitably boxed, crated or
otherwise completely enclosed and protected during shipment, handling, and storage.
Clearly label such boxes, crates or enclosures with manufacturer's name, and name of
material or equipment enclosed.

C.

Acceptance at Site: Conform to acceptance requirements as required by terms of County
purchase order. Repair or replace all materials and equipment damaged by handling and
storage as directed at no additional Contract cost.

D.

Storage and Protection: Protect materials and equipment from exposure to the elements
and keep them dry at all times. Handle and store to prevent damage and deterioration in
accordance with manufacturer's recommendations.

PROJECT CONDITIONS:
A.

General: The Drawings indicate the extent and general arrangement of the principal
electrical elements, outlets and circuit layouts. Connect and install all electrical elements
and devices to form a workable system as required by the Contract Documents whether
the connections and installations are specifically stated in the Specifications or shown.
Provide necessary materials and installation wherever required to conform to the specific
requirements of the furnished equipment and for proper installation of the Work.

B.

Schematics: In general the runs of feeders are shown schematically and are not intended
to show exact routing and locations of raceways. Verify actual and final arrangement,
equipment locations, and prepare circuit and raceway layouts before ordering materials
and equipment. Equipment locations are approximate and are subject to modifications as
determined by equipment dimensions.

C.

Coordination of Work: Coordinate the Work so that the electrical equipment may be
installed without altering building components, other equipment or installations.

D.

Coordinate arrangement, mounting, and support of electrical equipment to allow
maximum possible headroom unless specific mounting heights that reduce headroom are
indicated. To provide for ease of disconnecting the equipment with minimum interference
to other installations. To allow the right of way for piping and conduit installed at the
required slope. To clear connecting raceways, cables, wireways, cable trays, and busways
of obstructions and of the working and access space of other equipment. Coordinate the
installation of required supporting devices and set sleeves in cast-in-place concrete,
masonry walls, and other structural components as they are constructed. Coordinate
electrical testing of electrical, mechanical, and architectural items, so that functionally
interdependent equipment and systems demonstrate successful interoperability.

E.

Departure from Design: If departures are deemed necessary due to structural conditions,
obstructions or other problems, provide details of such departures and the reasons for
requesting approval as soon as practicable but not later than the submittal of the raceway
layout drawings. Do not make any departures without written approval.

PART 2 – PRODUCTS - NOT USED
PART 3 - EXECUTION
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3.01
A.

ELECTRICAL INSTALLATIONS:
Sequence, coordinate, and integrate the various elements of electrical systems, materials, and
equipment. Comply with the following requirements:
1.

Coordinate electrical systems, equipment, and materials installation with other building
components.

2.

Verify all dimensions by field measurements. Investigate each space in the structure
through which equipment must pass to reach its final location. Coordinate shipping splits
with the manufacturer to permit safe handling and passage through restricted areas in the
structure.

3.

The equipment shall be kept upright at all times during storage and handling. When
equipment must be tilted for passage through restricted areas, brace the equipment to
ensure that the tilting does not impair the functional integrity of the equipment.

4.

Where mounting heights are not detailed or dimensioned, install systems, materials, and
equipment to provide the maximum headroom possible.

5.

Coordinate connection of electrical systems with exterior underground and overhead
utilities and services. Comply with requirements of governing regulations, franchised
service companies, and controlling agencies. Provide required connection for each
service.

6.

Install systems, materials, and equipment to conform with approved submittal data,
including coordination drawings, to greatest extent possible. Conform to arrangements
indicated by the Contract Documents, recognizing that portions of the Work are shown
only in diagrammatic form. Where coordination requirements conflict with individual
system requirements, refer conflict to the ENGINEER for resolution.

7.

Install systems, materials, and equipment level and plumb, parallel and perpendicular to
other building systems and components, where installed exposed in finished spaces.

8.

Install electrical equipment to facilitate servicing, maintenance, and repair or replacement
of equipment components. As much as practical, connect equipment for ease of
disconnecting, with minimum of interference with other installations.

9.

Furnish and install reinforced concrete pads for transformers, switchgear, and motor
control centers, of size as shown on the drawings or required. Unless otherwise noted,
pads shall be four (4) inches high and shall exceed dimensions of equipment being set on
them, including future sections, by three (3) inches on all sides, except when equipment
is flush against a wall, then the side or sides against the wall shall be flush with the
equipment. Chamfer top edges 1". Trowel all surfaces smooth. Reinforce pads with 6" X
6" X 6/6 welded wire fabric. Conduit stub up area within the pad area shall remain void.
Coordinate with equipment shop drawings stub up areas.

10.

Install access panel or doors where units are concealed behind finished surfaces.

11.

Install systems, materials, and equipment giving right-of-way priority to systems required
to be installed at a specified slope.
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3.02
A.

CUTTING AND PATCHING:
Perform cutting and patching as specified in Division 1. In addition to the requirements specified
in Division 1, the following requirements apply:
1.

3.03

Perform cutting, fitting, and patching of electrical equipment and materials required to:
a.

Uncover Work to provide for installation of ill-timed Work.

b.

Remove and replace defective Work.

c.

Remove and replace Work not conforming to requirements of the Contract
Documents.

d.

Remove samples of installed Work as specified for testing.

e.

Install equipment and materials in existing structures. Locate existing structural
reinforcing where core drilled penetrations are required so as not to cut the steel
reinforcing.

2.

Cut, remove, and properly dispose of selected electrical equipment, components, and
materials as indicated, including but not limited to removal of electrical items indicated to
be removed and items made obsolete by the new Work. Deliver all the existing removed
to the OWNER as directed.

3.

Protect the structure, furnishings, finishes, and adjacent materials not indicated or
scheduled to be removed.

4.

Provide and maintain temporary partitions or dust barriers adequate to prevent the spread
of dust and dirt to adjacent areas.

5.

Protection of Installed Work: During cutting and patching operations, protect adjacent
installations.

6.

Patch finished surfaces and building components using new materials as specified for the
original installation and experienced Installers. Installers' qualifications refer to the
materials and methods required for the surface and building components being patched.

EXISTING CONDITIONS:

A.

Investigate site thoroughly and reroute all conduit and wiring in area of new construction in order
to maintain continuity of existing circuitry. Existing conduits shown on plans show approximate
locations only. Contractor must verify and coordinate existing site conduits and pipes to any
excavation on site.

B.

Special attention is called to the fact that work involved is in connection with existing facilities
that must remain in operation while work is being performed. Work must be done in accordance
with the owner’s priority schedule as required. Schedule work for a minimum outage to Owner.
Request written permission and receive written approval from Owner 48 hours, 2 business days,
in advance of commencing work. Perform work required at other than standard working hours
where owner cannot approve outages during regular working hours.
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C.

Provide temporary power and temporary wiring as required to maintain operation as directed by
the owner or engineer to facilitate construction. Protect existing buildings and equipment during
construction as required.

END OF SECTION
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SECTION 26 05 11
SPECIAL ELECTRICAL REQUIREMENTS
PART 1 - GENERAL
1.01

SCOPE OF WORK:

A.

Furnish all labor, materials, equipment and incidentals required and install complete and make
operational, electrical and process instrumentation systems for the Collier County Public Utilities
Department as shown on the Drawings and as specified herein.

B.

The work shall include furnishing, installing and testing the equipment and materials specified in
other Sections of the Specifications and shown on the Drawings. Provide all required coordination
and supervision where work connects to or is affected by work of others, and comply with all
requirements affecting this Division. Work required under other divisions, specifications or
drawings, indicated to be performed by this Division shall be coordinated with the Contractor and
such work performed at no additional cost to Owner including but not limited to electrical work
required for roll-up doors, control panel installation, instrumentation and control installation, etc.

C. It is the intent of these Specifications that the electrical system shall be suitable in every way for the
service required. All material and all work which may be reasonably implied as being incidental to
the work of this Section shall be furnished at no extra cost. The work shall include but not be limited
to furnishing and installing the following:
1.

Conduit, wire and field connections for all motors, motor controllers, control devices, control
panels and electrical equipment furnished under other Divisions of these specifications.

2.

The drawings and specifications describe specific sizes of switches, breakers, fuses,
conduits, conductors, motor starters and other items of wiring equipment. These sizes are
based on specific items of power consuming equipment (heaters, lights, motors for fans,
compressors, pumps, etc.). Wherever the contractor provides power consuming equipment
which differs from, the basis of design, drawings and specifications, the wiring and
associated circuit components for such equipment shall be changed to proper sizes to match
at no additional expense to the Owner.

3.

Provide Concrete work for pad mounted equipment.

D. Each bidder or their authorized representatives shall, before preparing their proposal, visit all areas of
the existing site and structures in which work under this Division is to be performed and inspect
carefully the present installation. The submission of the proposal by this bidder shall be considered
evidence that their representative has visited the site and structures and noted the locations and
conditions under which the work will be performed and that the bidder takes full responsibility for a
complete knowledge of all factors governing the work.
E.

Field verify all existing underground electrical and mechanical piping. Locate all openings required
for work performed under this section.

F.

Provide sleeves, guards or other approved methods to allow passage of items installed under this
section.

G. A single manufacturer shall provide panelboards, main breakers, transformers, disconnect switches,
etc.
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H. Contractor shall provide their own temporary power for miscellaneous power (drills, pumps, etc.). No
facility circuits shall be used unless approved by the engineer. Any temporary added shall be
removed at job completion.
1.02

QUALIFICATIONS:

A.

The electrical contractor shall have regularly engaged in the installation of industrial electrical power
systems for a minimum period of ten (10) years. When requested by the engineer, an acceptable list
of installations with similar equipment shall be provided demonstrating compliance with this
requirement.

B.

Provide a field superintendent licensed in Florida who has had a minimum of ten (10) years previous
successful experience on projects of comparable size and complexity. Superintendent shall be present
at all times that work under this Division is being installed or affected. A resume of the
Superintendent’s experience shall be submitted to Engineer before starting work.

1.03
A.

B.

REFERENCE STANDARDS:
Electric equipment, materials and installation shall comply with the latest edition of National
Electrical Code (NEC) and with the latest edition of the following codes and standards:
1.

National Electrical Safety Code (NESC)

2.

Occupational Safety and Health Administration (OSHA)

3.

National Fire Protection Association (NFPA)

4.

National Electrical Manufacturers Association (NEMA)

5.

American National Standards Institute (ANSI)

6.

Insulated Cable Engineers Association (ICEA)

7.

Instrument Society of America (ISA)

8.

Underwriters Laboratories (UL)

9.

Factory Mutual (FM)

10.

International Electrical Testing Association (NETA)

11.

Institute of Electrical and Electronic Engineers (IEEE)

12.
13.

American Society for Testing and Materials (ASTM)
Electrical Safety in the Workplace (NFPA70E)

14.

Florida Building Code

15.

Local Codes and Ordinances

All electrical equipment and materials shall be listed by Underwriter's Laboratories, Inc., or a
nationally recognized Electrical Testing Agency and shall bear the appropriate UL listing mark or
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classification marking. Equipment, materials, etc. utilized not bearing a UL certification shall be field
or factory UL certified prior to equipment acceptance and use. Where reference is made to one of the
above standards, the revision in effect at the time of bid opening shall apply.
C. All materials shall be new and free of defects, and shall be U.L. listed, bear the U.L. label or be
labeled or listed with an approved. Where no labeling or listing service is available for certain types
of equipment, test data shall be submitted to prove to the Engineer that equipment meets or exceeds
available standards.
1.04
A.

1.05

ENCLOSURE TYPES:
Unless otherwise specified herein or shown on the Drawings, electrical enclosures shall have the
following ratings:
1.

NEMA 1 for dry, non-process indoor locations.

2.

NEMA 12 for "DUST" locations.

3.

NEMA 4X for all outdoor locations, rooms below grade (buried vaults), "DAMP" and
"WET" locations.

4.

NEMA 4X for "CORROSIVE" locations.

5.

NEMA 7 (and listed for use in the area classifications shown) for "Class I Division 1 Group
D", "Class I Division 2 Group D" and "Class II Division 1" hazardous locations shown on
the Drawings.

CODES, INSPECTION AND FEES:

A.

Equipment, materials and installation shall comply with the requirements of the local authority
having jurisdiction. The installation shall comply with the governing state and local codes or
ordinances. Completed electrical installation shall be inspected and certified by all applicable
agencies that it is in compliance with all codes. Comply with latest utility company regulations.

B.

Obtain all necessary permits and pay all fees required for permits and inspections. It is the
contractor's responsibility to contact the required Utility Company to determine if any fees, charges
or costs will be due the Utility Company, as required by the Utility Company for temporary power,
installations, hook-ups, etc. This fee, charge or cost shall be included in this contractor's bid price.

1.06

TESTS AND SETTINGS:

A.

Test systems and equipment furnished under Division 26 and other divisions supplying electrical
equipment. Repair or replace all defective work and equipment. Refer to Acceptance Testing section
and the individual equipment sections for additional specific testing requirements.

B.

Make adjustments to the systems and instruct the Owner's personnel in the proper operation of the
systems.

C. In addition to the specific testing requirements listed and the individual Sections, the following
minimum tests and settings shall be performed. Submit test reports upon completion of testing.
1.
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1.07

2.

Check the full load current draw of each motor. Where power factor correction capacitors are
provided the capacitor shall be in the circuit at the time of the measurement. Check ampere
rating of thermal overloads for motors and submit a typed record to the Engineer of the
same, including driven load designation, motor service factor, horsepower, and Code letter.
If incorrect thermal overloads are installed replace same with the correct size overload.

3.

Check power and control power fuse ratings. Replace fuses if they are found to be of the
incorrect size.

4.

Check settings of the motor circuit protectors. Adjust settings to lowest setting that will
allow the motor to be started when under load conditions.

5.

Check motor nameplates for correct phase and voltage. Check bearings for proper
lubrication.

6.

Check rotation of motors prior to testing the driven load. Disconnect the driven equipment if
damage could occur due to wrong rotation. If the rotation is incorrect for the driven
equipment correct motor connections at the motor terminal box.

7.

Check interlocking, control and instrument wiring for each system and/or part of a system to
prove that the system will function properly as indicated by control schematic and wiring
diagrams.

8.

Inspect each piece of equipment in areas designated as HAZARDOUS to ensure that
equipment of proper rating is installed.

9.

Verify all terminations at transformers, equipment, panels and enclosures by producing a 1,
2, 3 rotation on a phase sequenced motor when connected to "A", "B" and "C" phases.

10.

Check all wire and cable terminations. Verify to the Engineer connections meet the
equipment’s torque requirements.

11.

Field set all transformer taps as required to obtain the proper secondary voltage.

12.

Infra-red hot spot inspection shall be made of all electrical equipment including but not
limited to switchgear, motor control centers, transformers, switches, power and control
panels, etc. This shall be done under representative load conditions before the equipment is
used
by
the
Owner.

PHASE BALANCING:

A.

The Drawings do not attempt to balance the electrical loads across the phases. Circuits on
panelboards shall be field connected to result in evenly balanced loads across all phases.

B.

Field balancing of circuits shall not alter the conductor color coding requirements as specified herein.

1.08

ABBREVIATIONS OR INITIALS USED:
A/C
A.C.
AFF
AFG

November 2020

Air Conditioning
Alternating Current
Above Finished Floor
Above Finished grade
260511-4

Tamiami Wells 11 & 14 MCC Replacement
SPECIAL ELECTRICAL REQUIREMENTS

AHU
AIC
AL
AMP
ANSI
ATS
AUX
AWG
BKR
o
C
CAB
C.
C.B.
CFM
CKT.
COND.
Conn.
CP
CPT
CT
CU.
DC
Deg.
Disc.
DO
DPST
EMT
E.O.
oF
FLA
FHP
FT.
FVNR
GFI (GFIC)
gnd.(GD.)
hp.
hr.
IEEE
in.
JB
KV
KVA
KW
LCP
LED
max.
MCB
MCC
MCP
min.
MLO
N.
NEC
November 2020

Air Handler Unit
Amps interrupting Capacity
Aluminum
Ampere
American National Standards Institute
Automatic Transfer Switch
Auxiliary
American Wire Gauge
Breaker
Degrees Centigrade
Cabinet
Conduit or Conductor
Circuit Breaker
Cubic Feet per Minute
Circuit
Conductor
Connection
Control Panel
Control Power Transformer
Current Transformer
Copper
Direct Current
Degree
Disconnect
Draw Out
Double Pole Single Throw
Electric Metallic Tubing
Electrically Operated
Degrees Fahrenheit
Full Load Amperes
Fractional Horsepower
Feet
Full Voltage Non-Reversing
Ground Fault Interrupting
Ground
Horsepower
Hour
Institute of Electrical and Electronic Engineers
Inches
Junction Box
Kilovolt
Kilo-Volt-Amps
Kilowatts
Local Control Panel
Light Emitting Diode
Maximum
Main Circuit Breaker
Motor Control Center
Motor Circuit Protector
Minimum
Main Lugs Only
Neutral
National Electric Code
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NECA
NEMA
NETA
NFPA
NIC.
NF
No.
ph
OCU
OL
OSHA
PB
Ph.
PNL
PR
PWR
PF
Pri
psi
PT
PVC
RLA
RMS
RPM
Recpt.
RTD
RVNR
SCA
SCC
SCCR
Sec.
S/N
SPST
SSRV
SW.
SWBD
SWGR
TEFC
TSP
TYP
Temp.
UL
UNO
V
VFD
WP
XFMR

National Electrical Contractors Association
National Electrical Manufacturers Association
National Electrical Testing Association
National Fire Protection Association
Not in Contract
Non Fused
Number
Phase
Odor Control Unit
Overload
Occupational Safety and Health Act
Pullbox
Phase
Panelboard
Pair
Power
Power Factor
Primary
Pounds Per Square Inch
Potential Transformer
Polyvinyl Chloride
Running Load Amps
Root-Means-Square
Revolutions Per Minute
Receptacle
Resistance Temperature Device
Reduced Voltage Non-Reversing
Short Circuit Amps
Short Circuit Current
Short Circuit Current Rating
Secondary
Solid Neutral
Single Pole Single Throw
Solid State Reduced Voltage
Switch
Switchboard
Switchgear
Totally Enclosed Fan Cooled
Twisted Shielded Pair
Typical
Temperature
Underwriters Laboratories
Unless Noted Otherwise
Volt
Variable Frequency Drive
Weatherproof
Transformer

PART 2 - PRODUCTS - NOT USED
PART 3 - EXECUTION
3.01

SLEEVES AND FORMS FOR OPENINGS:
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A.

Provide and place all sleeves for conduits penetrating floors, walls, partitions, etc. Locate all
necessary slots for electrical work and form before concrete is poured.

B.

Exact locations are required for stubbing-up and terminating concealed conduit. Obtain shop
drawings and templates from equipment vendors or other subcontractors and locate the concealed
conduit before the floor slab is poured.

C. Where setting drawings are not available in time to avoid delay in scheduled floor slab pours, the
Engineer may allow the installations of such conduit to be exposed. Requests for this deviation must
be submitted in writing. No additional compensation for such change will be allowed.
D. Seal all openings, sleeves, penetration and slots.
3.02

INSTALLATION:

A.

Any work not installed according to the Drawings and this Division or without approval by the
Engineer shall be subject to change as directed by the Engineer. No extra compensation will be
allowed for making these changes.

B.

Electrical equipment shall at all times during construction be adequately protected against mechanical
injury or damage by water. Electrical equipment shall not be stored out-of-doors. Electrical
equipment shall be stored in dry permanent shelters. If an apparatus has been damaged, such damage
shall be repaired at no additional cost. If any apparatus has been subject to possible injury by water, it
shall be replaced at no additional cost to the Owner, the damaged unit(s) or systems shall remain on
site and returned to the manufacturer after the replacement unit(s) or systems have been delivered to
the site. Under no circumstances will electrical equipment damaged by water be rehabilitated or
repaired, new equipment shall be supplied and all cost associated with replacement shall be borne by
the Contractor.

C. Equipment that has been damaged shall be replaced or repaired by the equipment manufacturer, at the
Engineer's discretion.
D. Repaint any damage to factory applied paint finish using touch-up paint furnished by the equipment
manufacturer. The entire damaged panel or section shall be repainted at no additional cost to the
Owner.
3.03

MANUFACTURERS SERVICE:

A.

Provide manufacturer's services for testing and start-up of all major electrical equipment: VFDs,
ATS, Gensets, MCCs, Switchboards, Switchgear, Etc.

B.

Testing and startup shall not be combined with training. Testing and start-up time shall not be used
for manufacturer’s warranty repairs.

C. The manufacturers of the above listed equipment shall provide experienced Field Service Engineer to
accomplish the following tasks:
1.

November 2020

The equipment shall be visually inspected upon completion of installation and prior to
energization to assure that wiring is correct, interconnection complete and the installation is
in compliance with the manufacturer's criteria. Documentation shall be reviewed to assure
that all Drawings, operation and maintenance manuals, parts list and other data required to
check out and sustain equipment operation is available on-site. Documentation shall be
260511-7

Tamiami Wells 11 & 14 MCC Replacement
SPECIAL ELECTRICAL REQUIREMENTS

red-lined to reflect any changes or modifications made during the installation so that the
"as-built" equipment configuration will be correctly defined. Spare parts shall be inventoried
to assure correct type and quantity.

3.04

2.

The Field Service Engineers shall provide engineering support during the energization and
check-out of each major equipment assembly. They shall perform any calibration or
adjustment required for the equipment to meet the manufacturer's performance
specifications.

3.

Upon satisfactory completion of equipment test, they shall provide engineering support of
system tests to be performed in accordance with manufacturer's test specifications.

4.

A final report shall be written and submitted to the Contractor within fourteen days from
completion of final system testing. The report shall document the inspection and test activity,
define any open problems and recommend remedial action. The reports after review by the
Contractor shall be submitted to the Engineer.

TRAINING:

A.

The cost of training programs to be conducted with Owner's personnel shall be included in the
Contract Price. The training and instruction, insofar as practicable, shall be directly related to the
system being supplied.

B.

Provide detailed O&M manuals to supplement the training courses. The manuals shall include
specific details of equipment supplied and operations specific to the project.

C. The training program shall represent a comprehensive program covering all aspects of the operation
and maintenance including trouble-shooting of each system.
D. All training schedules shall be coordinated with and at the convenience of the Owner. Shift training
may be required to correspond to the Owner's working schedule. The training shall be conducted with
record "as-built" drawings sufficient for each class member.
E.

3.05

The Contractor shall submit an overview of the proposed training plan. This overview shall include,
for each course proposed:
1.

An overview of the training plan.

2.

Course title and objectives.

3.

Recommended types of attendees.

4.

Course Content - A topical outline.

5.

Course Format - Lecture, laboratory demonstration, etc.

6.

Schedule of training courses including dates, duration and locations of each class.

WARRANTY: The work under this Division shall include a two-year warranty. This warranty shall
be by the Contractor to the Owner for any defective workmanship or material that has been furnished
under this Contract at no cost to the Owner for a period of two years from the date of substantial
completion of the System.
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END OF SECTION
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SECTION 26 05 19
LOW VOLTAGE WIRES AND CABLES
PART 1 – GENERAL
1.01
A.

B.

GENERAL:
Referenced Standards:
1.

Institute of Electrical and Electronics Engineers, Inc./American National Standards Institute
(IEEE/ANSI):

2.

Standard for Flame Testing of Cables for Use in Cable Tray in Industrial and Commercial
Occupancies.

3.

National Electrical Manufacturers Association (NEMA): ICS 4, Industrial Control and
Systems: Terminal Blocks.

4.

National Electrical Manufacturers Association/Insulated Cable Engineers Association
(NEMA/ICEA): WC 57/S-73-532, Standard for Control Cables: WC 70/S-95-658, NonShielded Power Cables Rated 2000 Volts or Less for the Distribution of Electrical Energy.

5.

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

6.

Underwriters Laboratories, Inc. (UL44): Standard for Safety Thermoset-Insulated Wires and
Cables; (UL83): Standard for Safety Thermoplastic-Insulated Wires and Cables; UL467
Standard for Safety Grounding and Bonding Equipment. UL486A Standard for Safety Wire
Connectors and Soldering Lugs for use with Copper Conductors; UL 486C, Standard for
Safety Splicing Wire Connections. UL510, Standard for Safety Polyvinyl Chloride,
Polyethylene and Rubber Insulating Tape.

Definitions:
1.

Building Wire: Copper single conductor, cross link polyethylene insulated; type XHHW-2;

2.

Cable: Multi-conductor, insulated, with outer sheath containing either building wire or
instrumentation wire.

3.

Instrumentation Cable (Analog signal cable): Multiple conductor, polyethylene insulated,
twisted Pair/Triad, with individual Pair/Triad shield and outer overall shield and outer
sheath. Used for the transmission of low current (e.g., 4-20mA DC) using No. 16 AWG
conductors. Common Types, TSP: Twisted shielded pair, TST: Twisted shielded triad.

4.

Control Cable: Multi-conductor, insulated, with outer sheath containing building wires, No.
14, AWG. With overall shield where specified. Type SIS and MTW approved for use in the
wiring of control equipment within control panels and field wiring of control equipment
within switchgear, switchboards, motor control centers; otherwise type XHHW-2.

5.

Power Cable: Multi-conductor, insulated, with outer sheath containing building wire, No. 12
AWG and larger. Rated XHHW-2
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6. Digital signal cable: Used for the transmission of digital signals between computers, PLC's,
RTU's, etc. Common Types: Ethernet STP-unshielded twisted pair.
1.02

POWER CONDUCTORS:

A.

Branch circuits and feeder conductors for electric power shall be stranded copper type XHHW-2
cross-link polyethylene (XLP) insulation and derated to 75 degrees Centigrade. No aluminum wiring
shall be permitted. Wire shall be in accordance to NEC and minimum No. 12, except that branch
"homeruns" over 50 ft. in length shall be minimum No. 10 for 120/208V circuits. All branch lighting
circuits serving HID and Fluorescent fixtures shall be minimum #10 with each circuit provided with a
separate neutral. All wire shall be manufactured in the USA.

B.

Taps and Splices:

C.

1.03
A.

1.

All power wiring taps and splices in No. 8 or smaller wire shall be fastened together by
means of terminal strips except within lighting fixtures and wiring devices where
conformance to NEC practices will be acceptable (Twist/screw on type connectors). All taps
and splices in wire larger than No. 8 shall be made with compression type connectors and
taped to provide insulation equal to wire. Tape shall be heavy duty, flame retardant and
weather resistant vinyl electrical tape, minimum 7 mil premium grade with an operating
temperature of 0 degree F. to 220 degree F. Provide tape meeting UL 510 and CSA standard
C22.2.

2.

All taps and splices in manholes or in ground pull boxes, etc. shall be approved by the
engineer on a case by case basis; be made with high press long barrel double crimp
compression type connectors and covered with Raychem heavy wall cable sleeves (type
CTE or WCS) with type "S" sealant coating. Install sleeve kits as per manufacturer's
installation instructions.

Color Coding:
1.

All power feeders and branch circuits No. 6 and smaller shall be wired with color-coded wire
with the same color used for a system throughout the building. Power feeders above No. 6
shall either be fully color-coded or shall have black insulation and be similarly color-coded
with tape or paint in all junction boxes and panels. Tape or paint shall completely cover the
full length of conductor insulation within the box or panel except for the wire markings.

2.

Unless otherwise approved, color-code shall be as follows: Neutrals to be white for
120/208V system, natural grey for 277/480V system; ground wire green, bare or green with
yellow strips. Nominal Voltage: 120/208V, Phase A -black; Phase B - red; Phase C - blue.
480/277V, Phase A brown; Phase B - orange; Phase C -yellow. All switch legs, other
voltage system wiring, control and interlock wiring shall be color-coded other than those
above. In exiting or expansion projects, comply with existing color coding established within
the facility.

INSTRUMENTATION AND CONTROL CABLE:
Multiconductor and Multi pair Process instrumentation cable shall be #16 AWG stranded, twisted
pair, 600 V, (XLP) cross link polyethylene insulated, aluminum tape pair shielding, cross link
polyethylene or chlorinated polyethylene (CPE) overall sheathed and shielded, type TC instrument
cable as manufactured by the American Insulated Wire Co., Belden Wire Co. or equal.
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B.

Multiconductor control cable shall be #14 AWG stranded, 600V, (XLP) cross link polyethylene
insulated or polyolefin, with cross link polyethylene or chlorinated polyethylene (CPE or Hypalon)
overall sheathed type TC control cable except for control cable into and out of VFD cabinets.
Multiconductor control cable into and out of VFD cabinets shall be as indicated above and in addition
include an aluminum polyester tape overall shield and drain wire. As a contractor alternate to
shielded control cable into and out of VFD cabinets, provide twisted shielded instrument cable as
specified above. Contractor to provide increased conduit size as required if instrument cable alternate
is used into and out of VFD cabinets.

C.

Connections:

1.04

1.

All conductor connections shall be on terminal strips including all spare conductors. Provide
terminal strips in all cabinets; motor control centers; etc.

2.

All connections of stranded wire to screw terminals shall be by insulated spade lugs, crimp
fastened to wire. Provide stranded wire crimp ferrules for all stranded wire connections not
requiring spade lugs for screw type terminal blocks. The stranded wire ferrule is to be
crimped to all stranded wire using a crimping tool specifically approved for crimping the size
and type of ferrule.

3.

All conductors shall be marked with mylar wrap type "Brady" labels. Identification labels
shall be permanent type and be machine printed. All terminal block terminations shall be
labeled. The inside portion of the terminal cabinet doors shall display a protected terminal
cabinet drawing with all connections shown and described as to color code, number assigned
to connection function of conductor and destination.

4.

Wire shall be guided within terminal cabinets by cable supports. All conductors shall be
neatly led to terminations.

5.

Instrumentation and control field cables on the unprotected side of SPD devices within the
cabinet shall not run in parallel to the cables on the protected side of the SPD device.
Separate cable supports (duct) will be provided.

6.

Cabinets: All cabinets shall be labeled with an engraved plastic laminate label riveted to the
door.

7.

No splices shall be made within a conduit run or in manholes.

NETWORK CABLE:

A.

Multiconductor and Multi pair Data Signal cable shall be ANSI/TIA 568-C.2 Cat 6, #23 AWG solid,
twisted pair, 600V, High density polyethylene(HDPE) insulated, aluminum tape pair shielding, PVC
overall sheathed and shielded, industrial Ethernet cable as manufactured by the Panduit
IFRH6C04BL-UG or equal. Option to provide premolded RJ45 patchcords Allen Bradley 1585D
and 1585J is acceptable at contractors option.

B.

Ethernet Cable Connections:
1.
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1.05

2.

All conductors shall be marked with mylar wrap type "Brady" labels. Identification labels
shall be permanent type and be machine printed. All terminal block terminations shall be
labeled. The inside portion of the terminal cabinet doors shall display a protected terminal
cabinet drawing with all connections shown and described as to color code, number assigned
to connection function of conductor and destination.

3.

Wire shall be guided within terminal cabinets by cable supports. All conductors shall be
neatly led to terminations.

4.

Instrumentation and control field cables on the unprotected side of SPD devices within the
cabinet shall not run in parallel to the cables on the protected side of the SPD device.
Separate cable supports (duct) will be provided.

5.

No splices shall be made within a conduit run or in manholes.

CABLE LABELING AND SEPARATION:

A.

All plant control system field wiring shall be labeled per the instrumentation and control contractor
loop drawings from the field device, through the intermediate cabinets, to the PLC cabinet. The
labeling system shall be consistent throughout the loop and follow the standard tag designation:
PLC#-Rack#-Slot#-Point# (example PLC1-R2-S3-P4).

B.

Provide for separation of instrumentation, control and power conductors. Provide a minimum of 24"
inch separation for parallel run of power conduit and instrumentation or control conduit. This
separation can be reduced to 8" if metallic grounded separation is provided.

1.06

SUBMITTALS:

A.

Submit cut sheets on all major types of wires and cables including splicing tape, and
terminating/splicing lugs, conductor identification systems and connectors and cable sleeves. Submit
sample of all instrumentation and control cable. Sample shall be a minimum of 24" with exterior
sheath clearly marked.

B.

Submit sample of all cable identification systems products.

END OF SECTION
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL
1.01

DESCRIPTION

A.

The terms “connect”, “ground” and “bond” are used interchangeably in this specification and
have the same meaning.

B.

This section specifies general grounding and bonding requirements of electrical equipment
operations and to provide a low impedance path for possible ground fault currents.

C.

“Grounding electrode system” refers to all electrodes required by NEC, as well as including
made, supplementary, perimeter counterpoise ground, lightning protection system grounding
electrodes.

1.02

RELATED WORK

A.

Section 26 05 00, Basic material and methods: General electrical requirements.

B.

Section 26 05 19, Low Voltage Wires and Cables

1.03

SUBMITTALS

A.

Submit in accordance with Section 26 05 00

B.

Shop Drawings:
1.

Sufficient information, clearly presented, shall be included to determine compliance with
drawings and specifications.

2.

Include the location of system grounding electrode connections and the routing of
aboveground and underground grounding electrode conductors.

C.

Test Reports: Provide certified test reports of ground resistance.

D.

Certifications: Two weeks prior to final inspection, submit four copies of the following to the
Project Engineer:
1.

1.04

Certification, by the Contractor, that the complete installation has been properly installed
and tested.

APPLICABLE PUBLICATIONS – Latest Edition

A.

American Society for Testing and Materials (ASTM):

B.

Institute of Electrical and Electronics Engineers, Inc. (IEEE):
Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface Potentials of a
Ground System
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C.

National Fire Protection Association (NFPA):
National Electrical Code (NEC)

D.

Underwriters Laboratories, Inc. (UL):
Thermoset-Insulated Wires and Cables
Thermoplastic-Insulated Wires and Cables
Grounding and Bonding Equipment
Wire Connectors

PART 2- PRODUCTS
2.01

GROUNDING AND BONDING CONDUCTORS

A.

Equipment grounding conductors shall be UL 83 insulated stranded copper, except that sizes 2
AWG and smaller may be solid copper unless noted otherwise noted on the drawings. Insulation
color shall be continuous green for all equipment grounding conductors, except that wire sizes 4
AWG and larger shall be permitted to be identified per NEC.

B.

Bonding conductors shall be ASTM B8 bare stranded copper, except that sizes 2 AWG and
smaller may be ASTM B1 solid bare copper wire.

C.

Electrical System Grounding: Conductor sizes shall not be less than what is shown on the
drawings and not less than required by the NEC, whichever is greater.

2.02
A.
2.03
A.

SPLICES AND TERMINATION COMPONENTS
Components shall meet or exceed UL 467 and be clearly marked with the manufacturer, catalog
number, and permitted conductor size(s).
GROUND CONNECTIONS
Above Grade:
1.

Bonding Jumpers: compression type connectors, using zinc-plated fasteners and external
tooth lock washers.

2.

Ground Busbars: Two-hole compression type lugs using tin-plated copper or copper alloy
bolts and nuts.

PART 3 – EXECUTION
3.01

GENERAL

A.

Ground in accordance with the NEC, as shown on drawings, and as hereinafter specified.

B.

System Grounding:
1.
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2.
C.

3.02
A.

3.03
A.

B.

Equipment Grounding: Metallic structures (including ductwork and building steel), enclosures,
raceways, junction boxes, outlet boxes, cabinets, machine frames, and other conductive items in
close proximity with electrical circuits shall be bonded and grounded.
GROUNDING CONNECTIONS
Make grounding connections that are below grade by exothermic weld. Make grounding
connections that are above grade but are otherwise normally inaccessible (poured columns, within
walls) with exothermic weld.
SECONDARY EQUIPMENT AND CIRCUITS
Transformers:
1.

Exterior: Exterior transformers supplying interior service equipment shall have the
neutral grounded at the transformer secondary. Provide a grounding electrode at the
transformer.

2.

Separately derived systems (transformers downstream from service equipment): Ground
the secondary neutral at the transformer. Provide a grounding electrode conductor from
the transformer to the ground bar at the service equipment.

Conduit Systems:
1.

C.

Separately derived systems (transformers downstream from the service entrance): Ground
the secondary neutral.

Ground all metallic conduit systems. All conduit systems shall contain an equipment
grounding conductor (except service entrance with grounded neutral). Ground conductor
shall be bonded to metallic conduit systems at the entrance and exit from the conduit.

Boxes, Cabinets, Enclosures, and Panelboards:
1.

Bond the equipment grounding conductor to each pullbox, junction box, outlet box,
device box, cabinets, and other enclosures through which the conductor passes.

2.

Provide lugs in each box and enclosure for equipment grounding conductor termination.

3.

Provide ground bars in panelboards, bolted to the housing, with sufficient lugs to
terminate the equipment grounding conductors.

D. Motors and Starters: Provide lugs in motor terminal box and starter housing or motor control
center compartment to terminate equipment grounding conductors.
E. Receptacles shall not be grounded through their mounting screws. Ground with a jumper from the
receptacle green ground terminal to the device box ground screw and the branch circuit
equipment grounding conductor.
3.04
A.

CORROSION INHIBITORS
When making ground and ground bonding connections, apply a corrosion inhibitor to all contact
surfaces. Use corrosion inhibitor appropriate for protecting a connection between the metals used.
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3.05
A.
3.06

CONDUCTIVE PIPING
Bond all conductive piping systems, interior and exterior, to the building to the grounding
electrode system.
GROUND RESISTANCE

A.

Grounding system resistance to ground shall not exceed 2 ohms. Make necessary modifications or
additions to the grounding electrode system for compliance without additional cost to the owner.
Final tests shall assure that this requirement is met.

B.

Resistance of the grounding electrode system shall be measured using a four-terminal fall-ofpotential method as defined in IEEE 81. Ground resistance measurements shall be made before
the electrical distribution system is energized and shall be made in normally dry conditions not
less than 48 hours after the last rainfall. Resistance measurements of separate grounding electrode
systems shall be made before the systems are bonded together below grade. The combined
resistance of separate systems may be used to meet the required resistance, but the specified
number of electrodes must still be provided.

C.

Below-grade connections shall be visually inspected by the Project Engineer prior to backfilling.
Provide ground inspection wells at all ground rod locations.

3.07

GROUND ROD INSTALLATION

A.

Drive each rod vertically in the earth, not less than 20 feet in depth.

B.

Where permanently concealed ground connections are required, make the connections by the
exothermic process to form solid metal joints. Make above grade accessible ground connections
with mechanical pressure type ground connectors.

C.

Where rock prevents the driving of vertical ground rods, drill rock then install rod. Backfill with
flowable fill or concrete mix. Obtain the necessary permits if required for drilling.

END OF SECTION
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SECTION 26 05 29
SUPPORTING DEVICES
PART 1 - GENERAL
1.01

SCOPE:

A.

The work under this sections includes conduit and equipment supports, straps, clamps, steel
channel, etc, and fastening hardware for supporting electrical work. Furnish and install all
supports, hangers and inserts required to mount fixtures, conduit, cables, pull boxes and other
equipment furnished under this Division. All supporting devices and hardware exterior of
buildings or interior of structures except in air conditioned spaces shall be stainless steel.
Aluminum and non metallic supports (fiberglass) and hardware will be reviewed by the Engineer
on a case-by-case basis.

B.

All items shall be supported from the structural portion of the building. Supports and hangers
shall be of a type approved by Underwriters' Laboratories. Wire or plastic tie straps shall not be
used as a support. Boxes and conduit shall not be supported or fastened to ceiling suspension
wires or to ceiling channels.

C.

The Contractor shall furnish and install all sleeves that may be required for openings through
floors, wall etc. Where plans call for conduit to be run exposed, the Contractor shall furnish and
install all inserts and clamps for the supporting of conduit. If the Contractor does not properly
install all sleeves and inserts required, contractor to provide cutting and patching to the
satisfaction of the Engineer.

1.02

SUBMITTALS: Product Data: Provide data for support channel & hardware.

1.03

QUALITY ASSURANCE: Support systems shall be adequate for weight of equipment and
conduit, including wiring, which they carry.

PART 2 - PRODUCTS
2.01

MATERIAL:

A.

Support Channel: Stainless steel throughout except galvanized steel in conditioned interior areas.

B.

Hardware: Stainless steel throughout

C.

Minimum sized threaded rod for supports shall be 3/8”.

D.

Conduit clamps, straps, supports, etc., shall be stainless steel. One-hole straps shall be heavy
duty type.

PART 3 – EXECUTION
3.01
A.

INSTALLATION:
All steel conduits shall be securely fastened in place on maximum of 6 foot intervals; all PVC
conduits shall be securely fastened in place on maximum of 3 foot intervals vertically and 2 foot
intervals horizontally. Hangers, supports or fastenings shall be provided at each elbow and at the
end of each straight run terminating at a box or cabinet. The required strength of the supporting
equipment and size and type of anchors shall be based on the combined weight of conduit, hanger
and cables. Horizontal and vertical conduit runs may be supported by two-hole straps, clamp-
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backs, or other approved devices with suitable bolts, expansion shields (where needed) or beamclamps for mounting to building structure or special brackets.
B.

On concrete or masonry construction, use "Tapcon" type fasteners. For brick construction, insert
anchors shall be installed with round head machine screws. In wood construction, round head
screws shall be used. An electric or hand drill shall be used for drilling holes for all inserts in
brick, concrete or similar construction. Steel members shall be drilled and tapped, and round head
machine screws shall be used. All screws, bolts, washers, etc., used for supporting conduit or
outlets shall be fabricated from stainless steel, or approved substitution.

C.

Fasten hanger rods, conduit clamps, outlet, junction and pull boxes to building structure using
preset inserts, beam clamps, expansion anchors, or spring steel clips (interior metal stud walls
only). Use toggle bolts or hollow wall fasteners in hollow masonry, plaster, or gypsum board
partitions and walls; expansion anchors or preset inserts in solid masonry walls; self-drilling
anchors or expansion anchors on concrete surfaces; sheet metal screws in sheet metal studs and
wood screws in wood construction.

D.

File and de-bur cut ends of support channel and spray paint with cold galvanized paint to prevent
rusting. Do not fasten supports to piping, ductwork, mechanical equipment, cable tray or conduit.
Do not drill structural steel members unless approved by the engineer.

E.

Fabricate supports from stainless steel or galvanized steel channel, rigidly welded or bolted to
present a neat appearance. Use hexagon head bolts with spring lock washers under all nuts.
Install surface-mounted cabinets and panelboards with minimum of four anchors. Provide steel
channel supports to stand cabinet one inch (25 mm) off wall.

F.

Furnish and install all supports as required to fasten all electrical components required for the
project, including free standing supports required for those items remotely mounted from the
building structure, catwalks, walkways etc.

END OF SECTION
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SECTION 26 05 51
CONDUIT SYSTEMS
PART 1 - GENERAL
1.01

DESCRIPTION:

A.

Description of System: This Section includes requirements for raceways, fittings, boxes, enclosures,
and cabinets for electrical, instrumentation and control system wiring.

B.

Heavy wall PVC (Schedule 80) shall be used for all raceways trapped underground without slab
above or concrete encasement protection. Conduits in concrete encasement use Schedule 40-PVC.
Above ground in areas subject to chemical degradation (chemical storage, chemical feeder rooms,
chlorine rooms, odor control and scrubber area, etc) use Schedule 80-PVC. Use aluminum conduit for
exposed above grade interior area. Electrical Metallic Tubing may be used within air conditioned
spaces and in electrical rooms for power and for instrumentation and control conduits. Use rigid
aluminum conduit above grade on exterior of buildings and in above grade interior wet locations.
Where PVC conduit penetrates a floor from underground or in a slab; a black mastic coated rigid
aluminum conduit elbow shall be used for all conduits.

C.

Minimum conduit size for all systems shall be 3/4". All conduits shall be U.L. listed and labeled.
Conduit sizes shown on the drawings are to aid the contractor in bidding only; the contractor is
responsible for conduit sizes as required by NEC fill tables but do not provide smaller conduits than
indicated. The contractor is responsible to coordinate the required conduit sizes and conductor
quantities for all control and instrumentation system conduit and wiring with the controls
subcontractor prior to installation.

D.

Provide stainless steel or non-metallic conduit supports and 316 stainless steel hardware in all areas
except air conditioned spaces.

1.02
A.

SUBMITTALS:
Product Data:
1.

Product data shall be submitted on:
a.

Conduit, raceways, wireways.

b.

Conduit fittings, boxes, enclosures and cabinets.

c.

Surface metal raceway

PART 2 - PRODUCTS
2.01
A.

ELECTRIC METALLIC TUBING:
Electric metallic tubing (thin wall) shall meet Federal EMT Specifications WW-C-563 ANSI C80.3
and UL 797 with chromated and lacquered protective layer
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2.02
A.

FLEXIBLE CONDUIT:
Flexible, Nonmetallic, Liquid-Tight Conduit:
1.

2.

2.03
A.

2.04

Material: PVC core with fused flexible PVC jacket. UL 1660 listed for:
a.

Dry Conditions: 80 degrees C insulated conductors.

b.

Wet Conditions: 60 degrees C insulated conductors.

Manufacturers and Products:
a.

Carlon; Carflex or X Flex.

b.

T & B; Xtraflex LTC or EFC.

PVC CONDUIT:
PVC conduit shall be composed of High Impact Virgin homopolymer, PVC (polyvinyl chloride
C-200 Compound), and shall conform to industry standards, and be UL 651 listed in accordance with
Article 347 of National Electrical Code for underground, concrete encasement and or direct sunlight
exposed use and NEMA standard TC-2. Materials must have tensile strength of 55 PSI, at 70oF,
flexural strength of 11,000 PSI, compression strength of 8600 PSI. Manufacturer shall have five
years' extruding PVC experience. Consistent with requirements provide PVC conduit products by
one of the following manufacturers:
1.

Cantex

2.

J.M. Eagle

3.

Queen City Plastics

RIGID ALUMINUM CONDUIT:

A.

Provide Rigid Aluminum Conduit of 6063 alloy in temper designation T-1. The fittings are of the
same alloy. Provide threaded Rigid Aluminum Conduit to Underwriters Laboratories U.L. 6A,
“Standard for Electrical Rigid Metal Conduit and manufactured to ANSI C80.5.

B.

Provide threaded aluminum conduit fittings, of 6063 alloy, cast copper free aluminum with integral
insulated throat as manufactured by Allied, OZ Gedney, T&B, Crouse-Hinds, Killark or Appleton.

C.

Provide supplementary corrosion protection for aluminum conduit imbedded in concrete or in contact
with soil. Where aluminum conduits are in contact with or penetrate concrete, coast conduit with
asphaltic or bitumastic type coating.

2.05
A.

CONDUIT FITTINGS:
Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable: NEMA FB
1; listed for type and size raceway with which used, and for application and environment in which
installed.
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B.

Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886.

C.

Fittings for EMT: Steel compression type.

D.

Fittings, surface boxes and conduit bodies for Rigid Aluminum Conduit shall be heavy cast
aluminum with external raised hubs and mounting lugs;- Appleton, Crouse Hinds or approved
substitution. Cover plates cast aluminum. Zinc die cast not acceptable.

F.

Conduit locknuts shall be aluminum throughout except steel is acceptable within air conditioned
spaces.

G.

Conduit expansion fittings shall be malleable iron, and shall be hot dipped galvanized inside and
outside. These fittings shall have a four-inch expansion chamber to allow approximately two-inch
movement parallel to conduit run in either direction from normal. They shall have factory-installed
packing and internal tinned copper braid packing to serve as an emergency bonding jumper. Unless
the fitting used is listed by Underwriters' Laboratories for use "without external bonding jumpers", an
external copper bonding jumper shall be installed with each expansion fitting with one end clamped
on each conduit entering fitting.

H.

Flexible, Nonmetallic, Liquid-Tight Conduit shall meet requirements of UL 514B with High strength
plastic body, complete with lock nut, O-ring seal, threaded ferrule, sealing ring. Threaded ferrule
designed to ensure high mechanical pullout strength and watertight seal. Manufacturer, Carlon; Type
LN or approved equal.

PART 3 - EXECUTION
3.01

INSTALLATION:

A.

All raceways shall be run in neat and workmanlike manner and shall be properly supported in
accordance with latest edition of NEC with approved conduit clamps, hanger rods and structural
fasteners except for PVC conduit installed in exterior locations. PVC conduit installed in exterior
locations shall be supported at two foot intervals. Supporting conduit and boxes with wire is not
approved. All raceways except those from surface-mounted switches, outlet boxes or panels shall be
run concealed from view. Exposed raceways shall be supported with clamp fasteners with toggle bolt
on hollow walls, and with lead expansion shields on masonry. Rigid steel box connections shall be
made with double locknuts and bushings. Where PVC penetrates a floor from underground or in
slab, a black mastic coated steel conduit elbow shall be used on all conduits. All individual bare
copper ground conductors (i.e. service, transformer, or lightning protection grounds) shall be installed
in PVC conduit, not metal conduit. This does not apply to bare copper ground conductors run with
feeders (as specified in this section). Conduits shall be run parallel to building walls wherever
possible, exposed or concealed, and shall be grouped in workmanlike fashion. Crisscrossing of
conduits shall be minimized.

B.

All raceways runs, whether terminated in boxes or not, shall be capped during the course of
construction and until wires are pulled in, and covers are in place. No conductors shall be pulled into
raceways until construction work which might damage the raceways has been completed.

C.

All raceways shall be kept clear of plumbing fixtures to facilitate future repair or replacement of said
fixtures without disturbing wiring. Except where it is necessary for control purposes, all raceways
shall be kept away from items producing heat.
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D.

All raceway runs in masonry shall be installed at the same time as the masonry so that no face cutting
is required, except to accommodate boxes.

E.

All raceways shall be run from outlet to outlet exactly as shown on the drawings, unless permission is
granted to alter arrangement shown. If permission is granted arrangement shall be marked on field
set of drawings as previously specified.

F.

All underground raceways (with exception of raceways installed under floor slab) shall be installed in
accordance with Section 300-5 of the NEC except that the minimum cover for any conduit shall be
two feet. Included under this Section shall be the responsibility for verifying finished lines in areas
where raceways will be installed underground before the grading is complete.

G.

All raceways shall have an insulated copper system ground conductor throughout the entire length of
circuit installed within conduit in strict accordance with NEC. Grounding conductor shall be
included in total conduit fill determining conduit sizes, even though not included or shown on
drawings. Grounding conductors run with feeders shall be bonded to portions of conduit that are
metal by approved ground bushings.

H.

Insulated bushings shall be used on all rigid steel conduits terminating in panels, wire gutters, or
cabinets, and shall be impact resistant plastic molded in an irregular shape at the top to provide
smooth insulating surface at top and inner edge. Material in these bushings must not melt or support
flame.

I.

Spare conduit stubs shall be capped and location and use marked with concrete marker set flush with
finish grade or terminated in a manhole. Marker shall be 6" round X 6" deep with appropriate
symbol embedded into top to indicate use. Also, tag conduits in panels where originating.

J.

All conduit stubbed above floor shall be separated with plastic interlocking spacers manufactured
specifically for this purpose, or shall be strapped to Kindorf channel supported by conduit driven into
ground or tied to steel.

K.

Raceways which do not have conductors furnished under this Division of the specifications shall be
left with an approved nylon pullcord in raceway.

L.

Rigid Metallic Conduit, electrical metallic tubing, flexible steel conduit and PVC conduit shall be
manufactured within the United States.

M.

All connections to motors or other vibrating equipment (except dry type transformers) or at other
locations where required shall be made with not less than 12" nor more than 20” of flexible liquidtight conduit, using special type of connectors with strain relief fittings at both terminations of
conduit. Flex connectors shall have insulated throat and shall be T & B 3100 Series or approved
substitution. Use angle connectors wherever necessary to relieve angle strain on flex conduit.
Connections to dry type transformers shall be made with flexible conduit. Typical length of flex
conduit shall be limited to 20” unless specifically approved by the engineer.

N.

PVC joints shall be solvent welded. Threads will not be permitted on PVC conduit and fittings,
except for rigid steel to PVC couplings. Installation of PVC conduit shall be in accordance with
manufacturer's recommendations. PVC conduit shall not be used to support fixture or equipment.
Field bends shall be made with approved hotbox. Heating with flame and hand held heat guns are
prohibited.
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O.

Expansion fittings shall be installed in the following cases: In each conduit run wherever it crosses
an expansion joint in the concrete structure; on one side of joint with its sliding sleeve end flush with
joint, and with a length of bonding jumper in expansion equal to at least three times the normal width
of joints; in each conduit run which mechanically attached to separate structures to relieve strain
caused by shift on one structure in relation to the other; in straight conduit run above ground which is
more than fifty feet long and interval between expansion fittings in such a runs shall not be greater
than 100 feet for steel conduit and 50 feet for PVC conduit.

P.

Electric metallic tubing (thin wall) where installed inside air conditioned buildings above grade shall
be joined with steel fittings and steel compression connectors.

Q.

Rigid metallic conduit installed underground shall be coated with waterproofing black mastic before
installation, and all joints shall be recoated after installation.

R.

Conduit installations on roofs shall be kept to a bare minimum. Where required, conduit shall be rigid
aluminum conduit, including couplings. Conduit shall be supported above roof at least 6 inches using
approved conduit supporting devices. Supports to be fastened to roof using roofing adhesive as
approved by roofing contractor.

S.

Underground cable identification: bury a continuous, pre-printed, bright colored metalized plastic
(electronically traceable) ribbon cable marker with each underground conduit (or group of conduits),
regardless of whether conduits are in ductbanks. Locate directly over conduits, 6" to 8" below
finished grade. Delete this requirement under building slabs.

T.

Provide for separation of instrumentation, control and power conductors. Provide a minimum of 24"
inch separation for parallel runs of power conduit to instrumentation or control conduit with either
conduit being PVC or Aluminum. This separation can be reduced to 8" if metallic grounded
separation is provided (steel conduit).

U.

Duct seal all conduit entrances. Foam seal is not acceptable.

V.

All conduit penetration into panels & cabinets shall be accomplished utilizing aluminum or stainless
steel Myers Hubs consistent with the conduit type utilized.

END OF SECTION
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SECTION 26 05 53
IDENTIFICATION OF ELECTRICAL SYSTEMS
PART 1 - GENERAL
1.01

GENERAL:

A.

Provide materials and installation for the identification of electrical equipment, components, cables
and wiring and safety signs.

B.

Related Work Specified in Other Sections Includes:
Basic Electrical Materials and Methods; Wires and Cables; Control Panels.

1.02
A.

1.03

REFERENCES:
Codes and standards incorporated within this Section are:
1.

ANSIC2/NFPA70E National Electrical Safety Code (NESC)

2.

ANSI Z535.1

Safety Color Code

3.

ANSI Z535.2

Environmental and Facility Safety Signs

4.

ANSI Z535.3

Criteria for Safety Symbols

5.

OSHA Occupational Safety and Health Act: specification 1910.145, Standards for Accident
Prevention, Signs and Tags

SUBMITTALS: Furnish all product submittals used.

A.

Product Data and Information: Furnish manufacturer's catalog data for safety signs, nameplates,
labels and markers.

B.

Furnish manufacturer's instructions indicating application conditions and limitations of use; and
storage, handling, protection, examination and installation of product.

PART 2 – PRODUCTS
2.01
A.

MANUFACTURERS:
Acceptable Manufacturers: Acceptable manufacturers are listed below. Other manufacturers of
equivalent products may be submitted for review.
1.

W. H. Brady Company

2.

Seton

3.

Thomas & Betts A.

4.

Approved Equal
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2.02

MATERIALS:

A.

General: Provide identification materials listed and classified by UL or tested by an acceptable
Electrical Testing Company certifying the equivalence of the materials to UL listing requirements
and OSHA approved.

B.

Laminated Plastic Nameplates: Provide engraved three layer laminated plastic nameplates with black
letters on white background with lettering etched through the outer covering and fastened with
corrosion resistant brass or stainless steel screws. Do not use mounting cement for fastening
nameplates.
1.
Provide nameplates with 1-inch high lettering for main breakers, automatic transfer switches,
panelboards, transformers, VFD's, control panels and disconnect switches.

2.03

2.

Provide nameplates for each motor identifying service or function and lettering of an
appropriate size to suit each motor. Submersible motor nameplates to be affixed to
equipment disconnect.

3.

Provide approved directories of circuits with typewritten designations of each branch circuit
in each panelboard.

4.

Provide smaller lettering for a neat, legible nameplate where the amount of lettering causes
excessively large nameplates.

WIRE MARKERS: Identify wire bundles and each individual wire.

A.

Wire bundles: Provide a permanent waterproof brass or rigid fiber identifying tag attached with nylon
self locking "Ty-Raps".

B.

Wire identification markers: Provide a printed white, heat-shrink, seamless tubing type with black
bold lettering for wires size No. 10 AWG and smaller. Provide a printed self-laminating white, vinyl
type with black bold lettering for wires No. 8 AWG and larger

C.

Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 to 2
inches wide.

D.

Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend
machine printed by thermal transfer or equivalent process.

E.

Write-On Tags: Polyester tag, 0.015-inch thick, with corrosion-resistant grommet and polyester or
nylon tie for attachment to conductor or cable: Marker for Tags: Permanent, waterproof, black-ink
marker recommended by tag manufacturer.

2.04

SAFETY SIGNS: Provide safety signs in accordance with OSHA standards meeting the requirements
of ANSI C2, ANSI Z535.1, ANSI Z535.2 and ANSI Z535.3. Comply with NFPA 70 and 29 CFR
1910.145

A.

Provide safety signs manufactured from vinyl having a minimum thickness of 60 mils with red and
black letters and graphics on a white background.

B.

Size: Provide 7-inch by 10-inch signs or smaller if larger size cannot be applied.

C.

Mount safety signs using corrosion-resistant screws. Do not use mounting cement.
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D.

Self-Adhesive Warning Labels: Factory printed, multicolor, pressure-sensitive adhesive labels,
configured for display on front cover, door, or other access to equipment, unless otherwise indicated.

E.

All receptacles and switches shall be identified on the inside of the cover plate by circuit number and
panelboard.

F.

Baked-Enamel Warning Signs: Preprinted aluminum signs, punched or drilled for fasteners, with
colors, legend, and size required for application and with 1/4-inch grommets in corners for mounting.
Nominal size, 7 by 10 inches.

G.

Metal-Backed, Butyrate Warning Signs: Weather-resistant, non-fading, preprinted, cellulose-acetate
butyrate signs with 0.0396-inch galvanized-steel backing, and with colors, legend, and size required
for application and with 1/4-inch grommets in corners for mounting. Nominal size, 10 by 14 inches.

2.05

EQUIPMENT IDENTIFICATION LABELS:

A.

Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw mounting. White
letters on a dark-gray background. Minimum letter height shall be 3/8 inch. Identification plates shall
be furnished for lighting and power panelboards, motor control centers, all line voltage heating and
ventilating control panels, fire detector and sprinkler alarms, pilot lights, disconnect switches, manual
starting switches, magnetic starters, and all miscellaneous controls, switches and enclosures.

B.

Process control devices and pilot lights shall have identification plates. Identification plates shall be
furnished for all line-voltage enclosed-circuit breakers; the plates shall identify the equipment served,
voltage, phase(s), and power source. Circuits 480 volts and above shall have conspicuously located
warning signs in accordance with OSHA requirements.

C.

Identification plates shall be three-layer white-black-white, engraved to show black letters on a white
background. Letters shall be uppercase. Identification plates 1-1/2 inches high and smaller shall be
1/16 inch thick with engraved lettering 1/8 inch high. Identification plates larger than 1-1/2 inches
high shall be 1/8 inch thick with engraved lettering not less than 3/16 inch high. Identification plates
having edges of 1-1/2 inches high and larger shall be beveled:

D.

Provide nameplates of minimum letter height as follows: Panelboards, switchboards, safety switches
and motor control centers: 1/4-inch, identify panel name; 1/8-inch, identify voltage, phase, number of
wires, and source.

E.

Safety color coding for identification of warning signs shall conform to NEMA Z 535. Red
identification plates reading CAUTION: 480/277 VOLTS shall be provided in switch and outlet
boxes containing 277-or 480-volt circuits. An identification plate marked DANGER: 480 VOLTS
shall be provided on the outside of 480-volt enclosures. Identification plate shall use white lettering
on a red laminated plastic.

F.

Any equipment with externally powered wiring shall be marked with a laminated plastic name plate
having 3/16-inch-high white letters on a red background as follows: DANGER – EXTERNAL
VOLTAGE SOURCE.

PART 3 - EXECUTION
3.01

INSTALLATION:
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A.

General: Install nameplates on the front of equipment, parallel to the equipment lines and secured
with corrosion resistant screws. Labels to be consistent with wiring diagrams, schedules, and the
Operation and Maintenance Manual designations. Warning Labels for Cabinets, Boxes, and
Enclosures for Power and Lighting: Comply with 29 CFR 1910.145 and apply metal-backed, butyrate
warning signs. Identify system voltage with black letters on an orange background. Apply to exterior
of door, cover, or other access.

B.

Install laminated nameplates identifying, each electrical equipment enclosure and Individual
equipment and devices. The following items shall be equipped with nameplates: All motors; motor
starters, motor-control centers, pushbutton stations, control panels, time switches, disconnect
switches panelboards, circuit breakers, contactors, recorders, transmitters, instruments or relays in
separate enclosures, thermostats, photocells, power receptacles, switches controlling equipment or
receptacles, switches controlling lighting fixtures where the fixtures are not located within the same
space as the controlling switch, termination cabinets, manholes and pull boxes, instrumentation and
control terminal cabinets, pull boxes manholes and cabinets. Special electrical systems shall be
identified at junction and pull boxes, terminal cabinets and equipment racks.

C.

Electrical contractor is responsible for nameplates on electrical equipment supplied by other divisions
and installed and wired by electrical including all instrumentation and controls equipment. A portion
of existing equipment affected by this contract shall also receive nameplates as determined by the
engineer.

D.

Surface Preparation: Degrease and clean surfaces to receive nameplates, labels and marking paint.

E.

Nameplates shall adequately describe the function of the particular equipment involved. Nameplates
for panelboards and switchboards shall include the panel designation, voltage and phase of the
supply. For example, "Panel A, 277/480V, 3-phase, 4-wire". The name of the machine on the
nameplates for a particular machine shall be the same as the one used on all motor starters,
disconnect and P.B. station nameplates for that machine. Equipment Requiring Workspace Clearance
shall be labeled According to NFPA 70 applied to door or cover of equipment.

F.

Rework or reuse of existing equipment will require new identification tags for some existing
equipment.

G.

Wire Markers: Identify each individual wire with identification tags as follows:
1.

2.
H.

Wire identification markers: Provide wire identification markers on each wire at all
termination points.
a.

On power and lighting circuits: The branch circuit or feeder number as indicated on
drawings

b.

On control circuits terminated in motor control centers, switchgears, control panels
and alike: The field device and terminal number of the opposite end connection.

c.

On control circuits at each field device: The panel or compartment number and
terminal number of the opposite end connection.

Provide oversize wire markers so that after heat shrinking the wire marker can be rotated on
the wire. Rotate wire markers so that wire identification number is visible.

Raceway Tags
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Provide raceway tags to identify origin and destination of conduit. Install tags at each terminus and
at midpoint of run. Provide tags at minimum intervals of every 50 feet of above grade raceway except
where concealed in walls. Provide brass tags and nylon straps for attachment.
I.

Safety Signs: Provide safety signs as follows or as shown:
1.

Wording: "DANGER -ELECTRICAL EQUIPMENT, AUTHORIZED PERSONNEL
ONLY" Location: On the outside door of all electrical equipment rooms or areas. On the
outside door of all electrical equipment cabinets.

2.

Wording: "DANGER -POWERED FROM MORE THAN ONE SOURCE" Location:
Outside all equipment that operates from more than one power source; ATS, PLCs, Main Tie
Main switchgear/MCCs, etc.

3.

Wording: "NOTICE -KEEP DOOR CLOSED" Location: On all doors with another safety
sign installed.

4.

Wording: "CAUTION -CONTROLS & INTERLOCKS POWERED FROM MULTIPLE
SOURCES". Location: On all control panel doors, MCCs I&C terminal cabinets, etc.

J.

Nameplates shall be screw mounted to NEMA 1 enclosures. Nameplates shall be bonded to all other
enclosure types using an epoxy or similar permanent waterproof adhesive. Two sided foam adhesive
tape is not acceptable. Where the equipment size does not have space for mounting a nameplate, the
nameplate shall be permanently fastened to the adjacent mounting surface. Cemented nameplates
shall not be drilled.

K.

All voltages (e.g. 480 volts, 240 volts, etc.) within pull boxes, junction boxes etc. shall be identified
on the front exterior cover. Signs shall be red background with white engraved lettering, lettering
shall be a minimum of 1" high.

END OF SECTION
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SECTION 26 05 73
SHORT CIRCUIT AND COORDINATION STUDY AND
ARC FAULT HAZARD ANALYSIS
PART 1
1.01

GENERAL

GENERAL SCOPE

A.

Provide the services of a recognized corporately and financially independent firm for the
purpose of performing electrical studies and reports on all new electrical equipment supplied
in this contract and on existing equipment as herein specified. It is the intent of these
Specifications that the study firm work in direct communication with the engineer of record
with frequent updates as the work progresses. The study firm shall provide all material,
equipment, labor and technical supervision required to perform the studies and reports.

B.

Provide a short circuit, coordination and arc-flash study for entire electrical system associated
with the electrical service at Well House #11, Well House #14 and all associated remote well
sites fed from each service. Provide a single final electrical study report incorporating the
short circuit, coordination and arc flash study. The final document shall become part of the
operation and maintenance manuals for the facility. The report shall be submitted on 8.5-inch
by 11-inch paper bound with all field data in appendix form. Drawings within the testing
report shall be on 11-inch by 17-inch paper folded to 8.5-inch by 11-inch and drawn with a
computer aided design (CAD) package. The computer aided design package shall be Autocad
or converted to Autocad. All adjustable breakers shall be fitted with a sticker indicating the
coordination values for the equipment.

C.

Provide a short circuit, coordination and arc-flash study from the Generator AND Utility
Service primary OCP to all points downstream. Provide system studies in latest release of
SKM Power Systems software. Provide CD-Rom electronic version of SKM Power Systems
software data files bound in study report for future use by Owner. The electrical system
studies shall be signed and sealed by a Florida registered electrical engineer. All
documentation and record drawings shall be verified by the signing engineer. The signing
engineer shall meet at the Site with the electrical design Engineer during the information
gathering phase and after system evaluation to discuss remedial changes necessary for code
compliance. The remedial work study changes shall be incorporated within the electrical
studies at no additional cost to the Owner.

1.02
A.

APPLICABLE CODES, STANDARDS, AND REFERENCES
Institute of Electrical and Electronics Engineers, Inc. (IEEE):
1.

IEEE 141 – Recommended Practice for Electric Power Distribution and Coordination
of Industrial and Commercial Power Systems.

2.

IEEE 242 – Recommended Practice for Protection and Coordination of Industrial and
Commercial Power Systems.

3.

IEEE 399 – Recommended Practice for Industrial and Commercial Power System
Analysis.
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B.

C.

1.03

4.

IEEE 241 – Recommended Practice for Electric Power Systems in Commercial
Buildings.

5.

IEEE 1015 – Recommended Practice for Applying Low-Voltage Circuit Breakers
Used in Industrial and Commercial Power Systems.

6.

IEEE 1584 – Guide for Performing Arc-Flash Hazard Calculations.

American National Standards Institute (ANSI):
1.

ANSI C57.12.00 – Standard General Requirements for Liquid-Immersed
Distribution, Power, and Regulating Transformers.

2.

ANSI C37.13 – Standard for Low Voltage AC Power Circuit Breakers Used in
Enclosures.

3.

ANSI C37.010 – Standard Application Guide for AC High Voltage Circuit Breakers
Rated on a Symmetrical Current Basis.

4.

ANSI C 37.41 – Standard Design Tests for High Voltage Fuses, Distribution
Enclosed Single-Pole Air Switches, Fuse Disconnecting Switches and Accessories.

5.

ANSI C37.5 – Methods for Determining the RMS Value of a Sinusoidal Current
Wave and Normal-Frequency Recovery Voltage, and for Simplified Calculation of
Fault Currents.

The National Fire Protection Association (NFPA:
1.

NFPA 70 - National Electrical Code, latest edition.

2.

NFPA 70E – Standard for Electrical Safety in the Workplace.

QUALIFICATIONS

A.

The study firm shall be regularly engaged in the study of electrical equipment devices,
installations, and systems. The lead, technical person shall be a electrical professional
engineer in the state of Florida. The study firm shall provide in house electrical studies and
reports as specified. The study firm shall submit proof of 5 similar studies with the above
qualifications when requested. At least two of the similar project examples shall include arc
flash studies with variable frequency drives.

B.

Pre-qualified study firms are:
1.

Vertiv (239)-693-7100.

2.

Industrial Electrical Testing, Inc. (904) 260-8378.
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C.

Other firms will be considered by the engineer on submittal of qualifications on or before 20
days prior to Bid.

PART 2 - PRODUCT
2.01
A.

B.

SHORT-CIRCUIT ANALYSIS AND COORDINATION STUDY FOR ALL NEW
ELECTRICAL EQUIPMENT
Provide an integrated complete study for the total electrical system.
1.

Data Collection: Study Firm shall furnish all field data as required by the power
system studies. All data shall be verified on site by the signing engineer. The study
firm shall expedite collection of the data to eliminate unnecessary delays and assure
completion of the studies as required for final approval of the distribution equipment
shop drawings and/or prior to the release of the equipment for manufacturing.

2.

Data my require combination to include present and future utility supplies, motors,
and generators.

3.

Load data utilized may include existing and proposed loads obtained from Contract
Documents and site visits.

4.

Include fault contribution of existing motors in the study, with motors < 10 hp
grouped together. The testing firm shall obtain required existing equipment data, if
necessary, to satisfy the study requirements.

Provide a current and complete short-circuit study, equipment interrupting or withstand
evaluation, and a protective device coordination study for the electrical distribution system.
1.

The studies shall include all portions of the electrical distribution system from the
normal and alternate sources of power throughout the low-voltage distribution
system. Normal system operating method, alternate operation, and operations which
could result in maximum fault conditions shall be thoroughly covered in the study.

2.

The studies shall be submitted to the project electrical engineer prior to granting final
approval of the distribution equipment shop drawings and/or prior to release of
equipment for manufacture.

3.

The study shall be in accordance with applicable ANSI and IEEE Standards. The
study input shall include the utility company's short circuit single and three phase
contribution, with the X/R ratio, the resistance and reactance components of each
branch impedance, motor and generator contributions, base quantities selected, and
all other applicable circuit parameters.

4.

Short circuit momentary duties and interrupting duties shall be calculated on the basis
of maximum available fault current at each switchgear bus, switchboard, motor
control center, distribution panelboard, pertinent branch circuit panelboards, and
other significant locations through the system.

5.

An equipment evaluation study shall be performed to determine the adequacy of new
and existing circuit breakers, controllers, surge arresters, busways, switches, and
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fuses by tabulating and comparing the short circuit ratings of these devices with the
available fault currents. Any problem areas or inadequacies in the existing equipment
shall be documented back to the project engineer with recommended remedial
actions. The study firm shall coordinate with the supplier of the new equipment to
assure all specifications of the new equipment meet or exceed the ratings required by
the study at no additional cost to the owner.
6.

A protective device coordination study shall be performed to select or to check the
selections of power fuse ratings, protective relay characteristics and settings, ratios
and characteristics of associated voltage and current transformers, and low-voltage
breaker trip characteristics and settings. The coordination study shall include all
voltage classes of equipment from the utility's incoming line protective device down
to and including each motor control center and/or panelboard. The phase and ground
overcurrent protection shall be included, as well as settings for all other adjustable
protective devices.

7.

The time current characteristics of the specified protective devices shall be plotted on
appropriate log-log paper. The plots shall include complete titles, representative oneline diagram and legends, associated power company's relays of fuse characteristics,
significant motor starting characteristics, complete parameters of transformers,
complete operating bands of low voltage circuit breaker trip curves, and fuse curves.
The coordination plots shall indicate the types of protective devices selected,
proposed relay taps, time dial and instantaneous trip settings, ANSI transformer
magnetizing inrush and withstand curves per ANSI C37.91, cable damage curves,
symmetrical and asymmetrical fault currents. All requirements of the current
National Electric Code shall be adhered to. Reasonable coordination intervals and
separation of characteristic curves shall be maintained. The coordination plots for
phase and ground protective devices shall be provided on a complete system basis.
Sufficient curves shall be used to clearly indicate the coordination achieved to each
utility main breaker, primary feeder breaker, unit substation primary protective
device rated or more. There shall be a maximum of four protective devices per plot.
The selection and settings of the protective devices shall be provided separately in a
tabulated form listing circuit identification, IEEE device number, current transformer
ratios, manufacturer, type, range of adjustment, and recommended settings. A
tabulation of the recommended power fuse selection shall be provided for all fuses in
the system. Discrepancies, problem areas, or inadequacies shall be coordinated with
the equipment suppliers and resolved within the scope of the Project and at no
additional cost to the Owner.

8.

C.

The results of the power system study shall be summarized in a final report and made part of
the operation and maintenance manuals. The report shall include the following sections:
1.

Description, purpose, basis written scope, and a single line diagram of the portion of
the power system which is included within the scope of study.

2.

Tabulations of circuit breaker, fuse and other equipment ratings versus calculated
short circuit duties, and commentary regarding same.

3.

Protective device time versus current coordination curves, tabulations of relay and
circuit breaker trip settings, fuse selection and commentary regarding same.
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4.
D.

The Contractors certified study firm shall be responsible for setting the breakers. Each
breaker shall be fitted with an engraved tag or permanent vinyl label indicating the breaker
name and the settings listed:
1.

2.02

Fault current tabulations including a definition of terms and a guide for interpretation.

Adjustable pickups and time delays (long time, short time, ground); Adjustable timecurrent characteristic; Adjustable instantaneous pickup; Recommendations shall
incorporate revised settings to mitigate excessive arc flash hazard.

ARC FLASH EVALUATION

A.

Provide an investigation to quantify the arc-flash hazard to which workers could be exposed
to throughout the facility. Establish arc-flash intensity data for all electrical equipment where
there may be an occasion to open doors, remove covers or work on the electrical equipment
in such a way that workers are exposed to energized conductors.

B.

Provide a safety policy to include procedures and information regarding the arc flash data
developed for the Site. Provide a written recommendation for PPE equipment. The Site safety
manual to include procedures and methods related to energized work, PPE standards, and the
arc-flash data developed in the analysis.

C.

Provide arc flash evaluations in conformance to IEEE Std. 1584-2004a IEEE Guide for
Performing Arc-Flash Hazard Calculations and NFPA 70-2008 (NEC) and NFPA 70E-2009
Standard for Electrical Safety in the Workplace. The arc flash study shall be performed using
computer software that uses methods based on IEEE Std. 1584-2004a. The software used
must be capable of modeling all protective devices at the Site and any mitigation devices used
to limit the incident energy. The software used must have the capability of modeling user
defined PPE descriptions and ATPV values as well as limiting the maximum clearing time
where engineering judgment deems it prudent.

D.

The study firm shall collect all data required for the arc flash evaluation. The existing settings
and equipment types and ratings shall be field verified. Any data that should be determined to
be unverifiable (due to safety or operational concern) shall be identified to the engineer and
alternate means to determine the data shall be used.

E.

Where the calculations determine that the breaker settings result in arc flash hazard of
category three, four or with incident energy levels (>40 cal/cm2), the study engineer shall
provide recommended breaker settings or other mitigation recommendations to reduce the
incident energy to the lowest level and where energized work is capable of being performed.
The study firm shall document the recommended changes and provide time-current curves
indicating the coordination that reflects the recommended settings. Where main switchgear
incorporates fully compartmentalized breakers and insulated bus, analyze utility main and
genset main breaker compartments separate from feeder breaker compartments.

F.

Provide color coded labels per ANSI Z535.4; Yellow=Caution, Orange=Warning,
Red=Danger. Use yellow “Caution” labels for Category 0. Provide arc flash hazard category
1-4 equipment with Orange “Warning” Labels. Provide Red “Danger” labels with the words
“Energized Work Prohibited” in areas of extreme hazard above 40cal/cm2. Provide labels as
approved by the engineer consistent with utility standards.

November 2020

260573-5

Tamiami Wells 11 & 14 MCC Replacement
SHORT CIRCUIT & COORDINATION STUDY

G.

H.

Provide permanent labels for each electrical enclosure or equipment where workers could be
exposed to energized conductors and where required by NEC. Provide die-cut 4-inch by 6inch labels with preprinted headers. Organize safety information in approved order to
communicate quickly, clearly and accurately. Provide Die-cut labels made from industrial
grade indoor/outdoor vinyl, providing a long label life. Labels shall not include study firm
information. Label layout shall be approved by the Project Engineer. Provide yellow Caution;
orange Warning and red Danger labels for category zero, 1-3, 4 and above incident energy
categories. Study firm shall supervise installation of labels and provide a statement in the
project report that the labels are approved as installed. These labels shall comply with the
requirements of NFPA 70E-2009 and include at least the following information:
1.

Voltage (phase to phase).

2.

Flash Protection Boundary (inches).

3.

Incident Energy at the working distance (cal/cm2).

4.

PPE Class and Description (Including glove rating).

5.

Restricted Approach Boundary (inches).

6.

Limited Shock Approach Boundary (inches).

7.

Prohibited Shock Approach Boundary (inches).

8.

Location Identification.

Provide a comprehensive report that includes the basis for and results of numerical
assessments. The report shall include any significant conclusions and recommendations for
corrective or mitigative action as appropriate. In addition, the report shall include the
following:
1.

Summary of Project.

2.

Description of system and equipment included in the assessment.

3.

Identification of the methods or software used.

4.

Date Work was performed.

5.

Identification of the person that performed the assessment.

6.

Tabular data indicating; the incident energy and required PPE for all locations
evaluated.

7.

Detailed datasheets for each location studied.

8.

Tabular data of recommended settings changes.

9.

Time-current curves for the locations with recommended settings changes.
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10.
I.

2.03
A.

A one-line diagram of the computer model.

Provide all arc flash hazard tables within the report for all possible scenarios. Provide Arc
Flash Labels for the worst case and highest hazard rating for each piece of equipment from
any of the possible scenarios. Additionally provide the best case and lowest hazard rating
informational CAUTION label adjacent to the worst case hazard label. Provide HRC tables
for the following scenarios:
1.

Utility main breaker closed in open transition; normal operation.

2.

Generator breakers closed in open transition; normal operation with two generators
paralleled.

3.

Generator breaker closed in open transition; normal operation with one generator.

4.

During 100msec closed transition with Utility and Generator mains closed. Assume
second future genset installed and paralleled with the other genset of like kind and
with Utility.

5.

Utility man breaker closed in open transition with the generators locked out and the
arc flash maintenance mode operational.

6.

Generator breaker closed in open transition with the utility main breaker locked out
and the arc flash maintenance mode operational.

7.

Switchgear tie breaker closed and one bus utility and standby main breakers open and
locked out.

8.

Provide additional scenarios as may become evident during the study report.

SAMPLE LABELS.
Sample Arc Flash Label:
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B. Sample

Informational Labels:

CAUTION

Arc Flash Hazard is
Reduced to Category-X when Generator Source is
locked out from operation.
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CAUTION

Arc Flash Hazard is Reduced to Category-X when
Generator Source is locked out and Switchgear
Arc Flash Maintenance Mode is Active.
END OF SECTION
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SECTION 26 09 50
INSTRUMENTATION AND CONTROLS
PART 1 – GENERAL
1.01

GENERAL DESCRIPTION:

A.

Furnish and install, complete with all accessories, a PLC control panel integrated with a
programmable logic controller (PLC) based monitoring and control system and instrumentation as
described herein and shown on the contract drawings. The system shall serve as a self-contained
monitoring and control system for all aspects of well site operation.

B.

This Specification has been developed to establish minimum requirements for a pump controller.
Reference the current Collier County Well PLC panel standards at the time of bidding for additional
requirements. This system shall be designed, constructed, tested and documented in strict accordance
with the guidelines of this document. All system construction and programming will be the
responsibility of the instrumentation and control (I&C) system supplier. All materials and labor shall
be provided for a fully functional system including any items which are required for system operation
but are not specifically addressed in this document or on the contract drawings.

C.

This specification is intended to be used in conjunction with all drawings supplied and is not intended
to be complete without reference diagrams on system configurations, etc. All bidders must conform
to all areas of the documentation. It is the intent of this specification that the monitoring and control
system contractor have single source responsibility for the complete control and instrumentation
package for the project; including but not limited to flow, pressure, level instrumentation and control
and interconnecting control wiring for total system responsibility.

D

The overall requirements for the Process Instrumentation and Control System are included in this
section. The following associated sections contain specific requirements for individual subsystems
that are in addition to the requirements of this section.
1.
2.

1.02

26 09 50 Appendix PLC IO List
26 09 50 Appendix A CCPUD Integration Policy

CONTRACTOR QUALIFICATIONS AND ADDITIONAL RESPONSIBILITY:

A.

The contractor providing this system shall be an instrumentation and control systems contractor
who is experienced in and regularly engaged in engineering, installation and service of systems of
similar size and complexity within the water treatment industry. The panel supplier shall be a UL
listed panel shop and all panels shall be UL-508 certified.

B.

The contractor shall assume total systems responsibility for all aspects of this system including
installation, commissioning and start-up of the system, training of operating personnel and
coordinating interfaces between this system and equipment provided by others. This
responsibility shall include mounting and wiring of relays, transformers, disconnecting means,
and other control devices as required forming a complete system.

C.

Upon completion of system startup and acceptance, provide a total of three days of system
training by factory trained engineers of the control system supplier. One day to train the Owner's
operational personnel; and two days training for the Owner's maintenance personnel including
system software and hardware training.
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D.

Provide the services of a pre-qualified system integrator that has demonstrated competence in
providing controls system integration on this type of facility. The following companies have been
evaluated and deemed to have the necessary experience and resources to be systems integrators
and suppliers. The pre-approved system integrators for this project are listed below. Other firms
will be considered by the engineer on submittal of qualifications on or before 20 days prior to bid.
Submit 10 example projects of installed history of the type and complexity of this project; submit
project data, and reference contacts.
1.

Tetra Tech

(734) 213-5075

2.

Carollo System

(813) 888-9572

3.

Revere Controls

(205) 824-0004

4.

McKim & Creed

(727) 442-7196

The integrator shall have experience and show capabilities in programming Allen
Bradley PLCs with Ethernet/IP communications.
E.

Provide the services of a pre-qualified currently contracted fiber optic system installer that has
demonstrated competence in providing fiber optic installation, splicing, termination and
commissioning on this type of facility. The following companies have been evaluated and
deemed to have the necessary experience and resources to be fiber optic installers. The preapproved system integrators for this project are listed below. Other firms will be considered by
the engineer on submittal of qualifications on or before 20 days prior to bid. Submit 10 example
projects of installed history of the type and complexity of this project; submit project data, and
reference contacts.
1.

i2 Solutions

(239) 790-1351

2.

Aztec

(239) 825-6526

3.

Harts Electric

(239) 353-7187

All fiber optic work shall be done in compliance with the current scope of work section
included in the existing fiber optic contractor’s library contract. Copy can be provided
upon request.
1.03
A.

SUBMITTALS:
Shop Drawings shall be submitted in accordance with Section 260500 Basic Materials and Methods.
These drawings shall include:
1.

A cover sheet consisting of a Bill of Material, purchase order number, manufacturer's job
number, Owner's name, location, application and shipping address.

2.

Modifications to mechanical layout drawings detailing the overall external dimensions of all
enclosures. Include all pertinent information such as location of door handles, windows,
lifting lugs and enclosure mounted items such as pump controller chassis and I/O modules
(show cable connections on modules), relays, cooling fans, etc.

3.

Details for mounting of the Ethernet switches, expansion modules, processor, I/O racks,
relays, motor starters, disconnect switch, fuse blocks, wireways, etc. All materials shall be
labeled to provide easy cross-reference to the Bill of Material listing.
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B.

C.

5.

Electrical drawings detailing all hardwiring, done by the supplier, to devices such as relays,
disconnect switches, fuse blocks, etc. Provide individual wire numbers and relay contact
cross-reference designations.

6.

A description of all input and output modules by name, rack, module and terminal location.

7.

Modifications to the existing input/output listing indicating, PLC number, drawing number,
tag number, function description, I/O type, loop number and PLC address number.

8.

The last sheet(s) in the set shall describe all terminal block designations and individual
terminal numbers.

Shop Drawings:
1.

Complete master wiring diagrams, elementary schematics and control schematics shall be
submitted for approval before proceeding with manufacture. Suitable outline drawings
shall be furnished as part of this submittal. Standard or typical pre-printed sheets or
drawings simply marked to indicate applicability to this contract will not be acceptable.
Prepare and submit coordination drawings for installation of products and materials
fabricated. Coordination and shop drawings shall be prepared using a computer aided
drafting system compatible with Autodesk Autocad version 20013 or greater.
Coordination and shop drawings shall be submitted on hard copy and electronic CDROM in dwg/dxf format.

2.

A complete drawing indicating each point of interface with the process control system
and the type of signal provided or accepted at each point. This drawing shall depict the
actual interface terminal block including all circuit designations. Submit arrangement and
construction drawings for consoles, control panels, and for other special enclosed
assemblies for field installation. Include dimensions, identification of all components,
preparation and finish data, nameplates, enough other details to define the style and
overall appearance of the assembly and a finish treatment. Drawings shall show the
location of all front panel mounted devices to scale, and shall include a panel legend and
a bill of materials. The panel legend shall list and identify all front of panel devices by
their assigned tag numbers, all nameplate inscriptions, service legends and annunciator
inscriptions. The bill of materials shall list all devices mounted within the panel that are
not listed in the panel legend, and shall include the tag number, description, manufacturer
and complete model number for each service.

3.

A complete sequence of operation describing the control strategy in response to external
signals and the signals which will be provided to the process control system during
operation of the plant. All interlocks and limits which are internal to the operation of the
controls shall be included in this description.

4.

A drawing showing the layout of the control panels indicating every device with
complete identification. Submit installation, mounting, and anchoring details for all
components.

SOFTWARE SUBMITTALS
1.
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D.

2.

The system integrator shall submit modifications to the existing graphic screens and
proposed new graphic screens and plant reports to be provided under this contract.

3.

Provide logic submittal diagrams in ISA format of all loops that are implemented in
software and include a description of the control function and its control strategy, a
listing of the scanned inputs and the outputs of the control function, operator inputs or
outputs to and from the function and displays related to the function; failure
contingencies and cross reference to other loop diagrams.

4.

These submittals shall be returned reviewed prior to software code development. This is
a critical path item and should be given appropriate consideration by the controls
contractor.

O&M Manuals; See requirements is section 260500 and division 01. Additionally provide the
following:
1.

As-Built drawings of the Control Panels

2.

Bill of Material listing for all components provided within the PLC panel (and any other
panels provided) as well as provided external instrumentation devices, with cut sheets
and operator's manual/user's reference books. Provide hard copy manuals and CD-Rom
copy where available.

3.

Description of Operation, Local. Describe the control that takes place locally -- through
the use of the local control panels and operator interface. The written description should
be supported with pictorial representations such as the operator interface screens or
portion of an electrical drawing.

4.

Description of Operation, SCADA. Describe the control that takes place at the South
Plant SCADA Server, similar to the local Operation Description listed above. Support
the written description with pictorial representations -- screens from the Intellution, or
pictures/images.

5.

Complete documentation for the PLC and its programming. Include the RS Logix Report
with: Processor Information listing, I/O configuration, channel configuration, program
file list, data file list, complete ladder-logic printout, address assignment listings for all
Data Files/Bits (digital input, digital output, S2 hex Status, B3 Binary, T4 Timer, C5
Counter, R6 Control, N7 Integer, F8 Float, others as utilized).

6.

Complete documentation concerning the Operator Interface and its database/address
assignment.

7.

Complete documentation of the Intellution Screens and its database/address assignment,
similar to that above for the operator interface. Include configuration/setup listings that
were used for the SCADA programming.

8.

Complete electronic copy (disk or CD-ROM) of the PLC ladder logic program. The
licensed copy of the programming software as specified. Complete electronic copy (disk
or CD-ROM) of the operator interface program. The licensed copy of the programming
software for the operator interface where required. Complete electronic copy (disk or
CD-ROM) of the Intellution Screen files and any other configuration files that are
specific to the configuration/setup for the facility.

9.

Instrumentation Calibration Sheets and Settings Reports for all instruments as specified
herein.
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10.
1.04

Alarms listings with clear descriptive messages. Alarm messages shall have the
instruction address included in it.

System Warranty:

A.

The complete control system shall have a minimum of a two-year warranty starting at the date of
substantial completion that covers all parts and labor against defects in materials, workmanship or
software.

B.

An unconditional warranty shall be provided for all equipment supplied for two years from date of
substantial completion of system by the owner. THIS WARRANTY SHALL INCLUDE ANY
DAMAGES CAUSED BY LIGHTNING INDUCED ELECTRICAL SURGES; ONLY DAMAGES
CAUSED BY DIRECT LIGHTNING STRIKES TO THE STRUCTURE (AS DETERMINED BY
THE ENGINEER) SHALL BE EXCLUDED FROM THE WARRANTY. Theft, fire, vandalism and
floods shall be excluded from the warranty.

C.

The system integrator shall maintain an office with full time service staff. Emergency warranty
service response shall be guaranteed to be a maximum of four-hours between the time of emergency
notification and arrival of service personnel on site. An emergency service condition shall be
considered to exist when any failed system hardware or software prevents or threatens to prevent the
system from fulfilling its intended purpose. Non-emergency service requests shall be responded to
within 2 business days. Telephone support for operating procedures and non-hardware problems shall
be provided on an unlimited basis during the warranty period.

1.05
A.

CODES AND STANDARDS:
Equipment, materials, and workmanship shall comply with the latest revisions of the following codes
and standards:
1.

Instrumentation: Instrument Society of America (ISA).

2.

National Electrical Code (NEC)

3.

Wiring: ISA S5.3 and S5.4

4.

Control Panels and equipment: NEMA, UL and ANSI.

5.

Control Logic: Joint Industrial Council (JIC).

6.

UL508A and UL508A-SB

PART 2 – PRODUCTS
2.01
A.

GENERAL:
The electrical control equipment shall be mounted within a pad-lockable NEMA Type 4X SS
(ventilated dead-front enclosure with outer door, constructed of not less than 304 stainless steel and
shall be equipped with a 3-point latch with all hardware and exterior components construction of 300
series stainless steel. The enclosure shall be equipped with a removable, aluminum back panel on
which control components shall be mounted. Back panel shall be secured to enclosure with collar
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studs. All hardware shall be stainless steel. The enclosure shall be equipped with a sun shield on all
exposed sides except the bottom. The outer skin of the enclosure shall be powder coated white.
Panels which contain a programmable controller (PLC) shall be provided with a drawing pocket and
folding laptop programmer shelf on the inside of the door.
B.

Components: All motor branch circuit breakers; motor starters and control relays shall be of
highest industrial quality, securely fastened to the removable back panels with screws and lock
washers. Back panels shall be tapped to accept all mounting screws. Self-tapping screws shall
not be used to mount any component. A circuit breaker shall be provided on each control panel as
a means of disconnecting power to the control panel.
Control transformers shall be installed
where shown to provide 120VAC and 24VAC for control circuits. Transformers shall be circuit
breaker protected on the primary and secondary circuits. The transformer secondary shall be
grounded on one leg.

C.

All internal control panel wiring shall be identified at both ends with type written heat shrinkable
wire markers with the numbering system shown on the control submittal drawings.
1.

Control wiring shall be stranded copper, minimum size #14 AWG (except for
shielded instrumentation cable may be #16 AWG), with 600 volt, 90 degree C,
flame retardant, Type MTW thermoplastic insulation. Each control wiring conductor
shall have heat shrink identification labels on each end of termination. Terminations
shall be made to screw terminal strips. All points of terminal strips are to be labeled
to match conductor labeling. Control wiring shall be SIS or XHHW insulated; PVC
insulated wire is not acceptable.

2.

Circuit breaker protected terminal blocks shall be provided for all inputs and outputs
that extend beyond the controller enclosure and that are not separately fused within
the equipment. Blocks shall be permanently marked to indicate the appropriate I/O
address of each circuit on the pump controller. Surge suppressors shall be provided
for all analog inputs and outputs. Surge suppressors shall be provided for all digital
inputs and outputs that leave or enter the control panel.

D.

The control panel shall be provided with nameplates identifying each component, selector
switches, pilot lights, etc. Nameplates shall be permanently affixed using an epoxy process.
Nameplates shall be laminated plastic, engraved white letters with a black background.

E.

Corrosion Inhibitor Emitter: Provide an industrial corrosion inhibitor emitter on all exterior
mounted control panels that will protect internal components of the control panel from corrosion
for one year. Number and placement of emitters determined by area of panel and proximity to
sensitive parts. Provide one spare emitter for each control panel.

F.

Terminal strips shall be provided for all signals as indicated on the drawings plus all spare
conductors as specified. Wiring from the control panel to the terminal strips shall be factory
installed. All spare conductors shall be terminated and identified.

G.

Surge suppressors shall be provided for all digital inputs and outputs that leave or enter the PLC
and local control cabinets. Reference Collier County Standard Well PLC major equipment table
on the electrical drawings for surge suppressor manufacturer and model numbers.

H.

RELAYS
1.
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inrush and holding current characteristics. A neon status-indicating light shall be provided
with each relay. Contact arrangements shall be as noted or shown, and shall be rated for not
less than 10 amperes at 120V ac or 28V dc. Coil voltage shall be as noted or shown. Nonlatching relays shall have a single coil. Latching relays shall have two coils, unlatching
being accomplished by energizing one coil, and latching being accomplished by energizing
the other coil. Relays shall have plain plastic dust covers, test buttons, and mounting sockets
with screw terminals and holddown springs. Reference Collier County Standard Well PLC
major equipment table on the electrical drawings for relay manufacturer and model numbers.

I.

2.02
A.

2.

Time delay functions shall be accomplished with time delay relays. Units shall be adjustable
time delay relays with the number of contacts and contact arrangements as shown. A neon
status-indicating light shall be provided with each relay. Contacts shall be rated for 10
amperes at 120V ac. Integral knob with calibrated scale shall be provided for adjustment of
time delay. Initial setting shall be as shown with time delay range approximately three times
the initial setting. Time delay rangeability shall be at least 10:1. Operating voltage shall be
120V ac, plus 10 percent, -15 percent at 60-Hz. Operating temperature shall be -20 degrees
F to 165 degrees F. Repeat timing accuracy shall be plus or minus 10 percent over the
operating range. Units shall be Socket-mounted relays, octal plug-in, adjustable range as
shown on drawings, Reference Collier County Standard Well PLC major equipment table on
the electrical drawings for relay manufacturer and model numbers.

3.

All relays shall have a screw terminal interface with the wiring. Terminals shall have a
permanent, legible identification. Relays shall be mounted such that the terminal
identifications are clearly visible and the terminals are readily accessible.

Front Panel Operating Controls and Instruments:
1.

All operating controls and instruments shall be securely mounted on the control compartment
door. All controls and instruments shall be clearly labeled to indicate function.

2.

Indicator lamps shall be LED full voltage push to test type and mounted in NEMA 4X
(800H) 30mm modules, as manufactured by Allen Bradley. Lamp modules shall be
equipped to operate at 24 or 120 volt input. Lamps shall be easily replaceable from the front
of the control compartment door without removing lamp module from its mounted position.
Units shall be heavy-duty, oiltight, industrial type with screwed on prismatic glass lenses in
colors as shown, and shall have factory engraved legend plates. LED's shall be high
illumination type (5ma at 130V ac).

3.

Selector switches shall be heavy-duty, oiltight, industrial type selector switches with contacts
rated for 120V ac service at 10 amperes continuous. Units shall have standard size, black
field, legend plates with white markings, as indicated. Operators shall be black knob type.
Units shall have the number of positions and contact arrangements and spring return function
(if any) as shown. Units shall be single-hole mounting, accommodating panel thickness from
1/16-inch minimum to 1/4-inch maximum. Reference Collier County Standard Well VFD
major equipment table on the electrical drawings for surge suppressor manufacturer and
model numbers.

Plant control HMI Software Integration:
The control system integrator will completely integrate the proposed wellfield monitoring and control
points into the existing HMI system. A full functional and animated graphic screen package will be
included in the integration improvements project by this system integrator.
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B.

Two sites require updates and modifications for all work included. Upgrades, updates and
modifications to 1 server and 1 client at the Raw Water Booster Pump Station. Upgrades, updates and
modifications to 2 servers and 5 clients at the South County Regional Water Treatment Plant.

B.

Create internal registers and signals as required to link real signals to graphics for monitoring and
keyboard for control. Each new signal shall be individually defined and assigned to a new device
file.

C.

Modify existing and create new graphics for the proposed system. Screen presentation shall be
similar and comparable to the existing graphics screens with full use of dynamic colors, levels and
numeric values and tied to real time data. All analog values shall be displayed in engineering units.
Graphic levels and running motors shall be animated. Animate levels in blue that raise or lower in
proportion to their signal values. Critical analog and digital values shall flash amber when outside
normal limits or when in an alarm state. Running motors shall be animated in color Red. Non-running
available motors shall be green. Unavailable equipment (not in auto; not ready) shall be silver.
Provide individual well screen as depicted on the drawings. Provide a 3-D isometric overall wellfield
screen depicting all wells in relation to geographic landmarks such as roads canals pipeline easements
etc. The overall screen should indicate the well status (ie: animated running of the wells) and other
parameters as directed in field by owner. Also provide a well status and parameter screen in
tabulation format showing well run status, flow rate, 24hr flow total, flow total since midnight,
drawdown, pressure and other parameters as directed in field by owner. The geographic screen and
Tabulation screen will incorporate background pop-up screens for individual wells.

D.

Incorporate all required signals into the database and set limits and alarm values based on owner
requests and operational testing. All modifications to the software shall be compatible with the
existing format.

E.

Create new and modify existing reports for all proposed flow rates, flow totals, level, pressure, and
other analog values.

F.

Provide Historical logging, Trending and Reporting of all data received. Provide historical trending
screens for operator selected parameters from the historical files; hourly, daily, weekly, monthly and
yearly averages and peak values. Submit copies of historical trending graphics and operator
procedures for review.

G.

Elapsed running time values shall be maintained in the distributed database for all pumps. This data
shall be expressed in hours and tenths of hours and shall be updated every sixty seconds using the last
scanned value for each associated discrete input.

H.

For reporting purposes, the database shall perform averaging and integration on a point basis over
one of the following time periods: one minute, five minutes, hourly, shift, or daily, weekly, monthly
with the following averages provided.
1.

One minute - derived from readings accumulated at scan rates.

2.

Five minutes - derived from above one minute values.

3.

Hourly - derived from above five minute values.

4.

Shift - derived from above one hour values.

5.

Daily - derived from above shift values.
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2.03

6.

Weekly - derived from above daily values.

7.

Monthly - derived from above daily values.

PROGRAMMABLE LOGIC CONTROL SYSTEM

A.

The Instrumentation Subcontractor shall furnish programmable controllers (PLC's) as specified
herein and as shown on the Drawings. PLC's shall be provided complete with rack, power supply,
I/O cards, special function cards, instructions, memory, input/output capacity, and appurtenances to
provide all features and functions as described herein.

B.

The programmable controller shall be designed to operate in an industrial environment. The PLC
shall operate in an ambient temperature range of 0o - 60o Celsius and a relative humidity of 5-95
percent, non-condensing. The PLC shall operate on supply voltages of 90-132 VAC at 47-63 Hz or
24 VDC if provided with a battery backup system. An integral fuse shall be provided on the power
supply for short circuit protection and shall be front panel accessible. Integral overcurrent and
undervoltage protection shall be provided on the power supply.

C.

System configuration shall be as shown on the drawings. PLC's shall be Allen-Bradley Compact
Logix 1769-L33ER or better with Ethernet Network module as manufactured by Rockwell
Automation. The PLC shall include provisions for automatically updating time for changes in
daylight savings time. Time shall be automatically synchronized with the plant SCADA system
every twenty-four hours. Time changes shall be automatically sent from the plant SCADA system to
the remote PLCs.

D.

The processor and its associated memory shall be enclosed in a modular enclosure. LED-type
indicating lights shall be provided to indicate processor, memory, and battery status. Errors in
memory shall be recognized and shall activate the memory error indicating lights. The PLC
processor shall monitor the internal operation of the PLC for failure and provide an alarm output.

E.

All discrete and analog data acquisition, pre-processing, storage and process control functions shall
be performed at the PLC level.

2.04

INPUT/OUTPUT SUBSYSTEMS

A.

Input/output hardware shall be Allen Bradley 1769 series and Spectrum 1769 HART series point I/O
or (as appropriate for the CPU) plug-in modules in associated I/O rack assemblies.

B.

Discrete inputs shall be a 24VDC signal from dry field contacts. Discrete outputs shall be relay type
output modules. The PLC shall provide momentary and latched outputs as required to interface with
motor controls and external devices. Interposing relays shall be provided where required to interface
with field equipment. Maximum density for discrete I/O modules shall be 16 per input module and 16
per output module.

C.

Analog input circuits shall be isolated, 12-bit resolution type. Analog input hardware shall be
provided as required for all types of analog inputs being transmitted to the PLC. Analog input
modules shall be capable of receiving 4-20 mA HART signals. Analog outputs shall be coordinated
with the receivers but shall be isolated 24 VDC 4-20 mA outputs powered from the PLC. Each
input/output circuit shall have optical isolation to protect the equipment against high voltage
transients. Optical isolation shall be rated at not less than 1500 V RMS. Maximum density for
analog I/O modules shall be 8 per module.
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D.

The modules shall be connected to wiring arms which can be disconnected to permit removal of a
module without disturbing field wiring. Covers shall be provided to prevent operator personnel from
inadvertently touching the terminals.

E.

External power supplies shall be provided with the PLC as required to meet 150% of the specified
installed I/O power requirements plus spares under full load conditions. Power supplies shall be
modular units, shall be fully redundant and shall alarm the PLC upon failure. Power supplies shall
have a line regulation of 0.05% and meet the environmental and power requirements specified
herein for the PLC. Power supplies shall be furnished with isolated lightning/surge protection
systems

2.05

SYSTEM CONTROLLER OPERATION:

A.

The controller shall perform all logic operations necessary to sequence the well pump to accomplish
the selected control. The controller shall monitor the well drawdown level, pump pressure, well flow
meter, check valve limit switch, phase monitors, undercurrent relays and overcurrent relays.

B.

The following operating modes shall be required for the pump controller:
1.

In Local at the VFD, Manual Mode:
The hand/off/remote switch on the face of the VFD initiates this mode. The operator starts
and stops the well pump from the VFD HMI. While the system is in Local Manual mode,
shutdown parameters will cause alarm only conditions and will not hard fault the VFD.

2.

In Remote at the VFD, Manual Mode: Remote Manual Mode is initiated from the plant
SCADA system. From plant SCADA the operator starts and stops the well pump remotely
from the HMI. PLC-(well #) controller sends the pump VFD the start/stop command and the
speed reference signal when the command signals are received from the plant control system
operator. The pump shall run continuously until the discharge flow declines to less than
200GPM, after an operator set time delay (Default Setting is 15 Sec). The pump may be
called to stop by the operator at any time.

3.

In Remote at the VFD, Automatic Mode: Remote Automatic Mode is initiated from the
plant SCADA system. Automatic mode shall be Flowrate Control, flowrate limits for each
well site shall be programmed in per the Well Yield Evaluation Report, dated 02-03-2020
(copy can be provided as requested). The operator sets the desired well raw water discharge
flowrate at the HMI. A flowrate based PID shall send the VFD speed signal to the pump.
The pump shall run continuously until the discharge flow declines to less than 200GPM,
after an operator set time delay (Default Setting is 15 Sec). The pump may be called to stop
by the operator at any time.

C.

VFD minimum speed shall be Hard coded for 40Hz per Franklin pump published requirements.

D.

The controller shall have internal timers to stagger start all pumps. Coordinate delay times with
owner.

E.

The pump controller shall start the well pump when a start command signal is received from the plant
control system. If the controller has not received a motor running signal within 5 seconds the call to
run signal shall be removed and a virtual “Pump failed to start” signal relayed to the operator. A
“Fail to Start” alarm shall also be transmitted through SCADA if the following occurs: The pump is
called to run and the flowrate does not change to indicate check valve is in the open position, after an
operator set time delay (Default Setting is 20 Sec).
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F.

All alarms setpoints shall be password protected and adjustable from remote locations.

G.

VFD Enclosure Supply & Exhaust Fan Operation- The well PLC shall control the operation of the
(2)supply and (1)exhaust fans installed at the well VFD enclosure. At 75 degrees F(Operator
Adjustable), (1)supply & exhaust fan shall start. At 85 degrees F (Operator Adjustable), the second
supply fan shall start. Externally mounted thermostats at the VFD enclosure shall signal, via digital
outputs to the PLC, when the respective temperatures are met. All fans shall be off below 65 deg F.

PART 3 – EXECUTION
3.01
A.

3.02
A.

INSTALLATION:
General
1.

Equipment shall be located so that it is accessible for operation and maintenance. The
Instrumentation Subcontractor shall supervise the installation of process instrumentation
supplied under this Division.

2.

Field equipment shall be wall mounted or mounted on instrument stands unless otherwise
noted. Instruments attached directly to concrete shall be spaced out from the mounting
surface not less than 1/2-inch by use of phenolic spacers. Expansion shields in walls shall be
used for securing equipment or wall supports to concrete surfaces. Unless otherwise noted,
field instruments shall be mounted with indicator at 60 inches above the floor or work
platform. Transmitters shall be oriented such that output indicators are readily visible.
Materials for miscellaneous mounting brackets and supports shall be 304 stainless steel
construction.

3.

Electrical, control and signal wiring connections to transmitters and elements mounted on
process piping or equipment shall be made through liquid-tight flexible conduit. Seals
conduit where entering instrument enclosures or control/terminal cabinets.

CALIBRATION & TESTING:
General
1.

The Instrumentation subcontractor shall provide instrumentation and control system tests,
inspection, and calibration. The subcontractor shall provide the services of factory trained
technicians, tools and equipment to field calibrate, test, inspect and adjust each instrument to
its specified performance requirement in accordance with manufacturer's specifications and
instructions. Any instrument which fails to meet any contract requirements, or any published
manufacturer performance specification for functional and operational parameters, shall be
repaired or replaced, at the discretion of the Engineer, at no cost to the Owner. The
Contractor shall bear all costs and provide all personnel, equipment and materials necessary
to implement all installation tests and inspection activities for equipment specified herein.

2.

Install and mount equipment in accordance with the Contract Documents, and installation
detailed shop drawings. Mount equipment so that they are rigidly supported, level and
plumb, and in such a manner as to provide accessibility; protection from damage; isolation
from heat, shock and vibration; and freedom from interference with other equipment, piping,
and electrical work.
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3.

B.

3.03
A.

Provide services of control panel manufacturer to test completed system after installation to
assure that all components are operating with the specified range and all interlocks are
functioning properly. Panel manufacturer shall certify functional operation and calibration in
written startup report.
Perform field tests on all completed control assemblies to
demonstrate conformance to specifications and functional compatibility.

Field Instrument Calibration
1.

The Instrumentation Subcontractor shall provide the services of factory trained
instrumentation technicians, tools and equipment to field calibrate each instrument supplied
under this Contract to its specified accuracy in accordance with the manufacturer's
specification and instructions for calibration.

2.

Each instrument shall be field calibrated at 0, 25, 50, 75 and 100 percent of span using test
instruments to simulate inputs and read outputs. Test instruments shall be rated to an
accuracy of at least five (5) times greater than the specified accuracy of the instrument being
calibrated. Where applicable, such test instruments shall have accuracies as set forth by the
National Bureau of Standards.

3.

The Instrumentation Subcontractor shall provide a written calibration sheet to the Engineer
for each instrument, certifying that it has been calibrated to its published specified accuracy.
The Contractor shall submit proposal calibration sheets for various types of instruments for
Engineer approval prior to the start of calibration. This sheet shall include but be limited to
date, instrument tag numbers, calibration data for the various procedures described herein,
name of person performing the calibration, a listing of the published specified accuracy,
permissible tolerance at each point of calibration, calibration reading as finally adjusted
within tolerance, defect noted, corrective action required and corrections made.

4.

If doubt exists as to the correct method for calibrating or checking the calibration of an
instrument, the manufacturer's printed recommendations shall be used as an acceptable
standard, subject to the approval of the Engineer.

5.

After completion of instrumentation installation, the Instrumentation Subcontractor shall
perform a loop check. The Contractor shall submit final loop test results with all instruments
listed in the loop. Loop test results shall be signed by all representatives involved for each
loop test.

WARRANTY
All products mentioned herein must be warranted by the supplier for a period of Two (2) years
from the date of system turnover.

END OF SECTION

November 2020

260950-12

Tamiami Wells 11 & 14 MCC Replacement
INSTRUMENTATION AND CONTROLS

CCUD TAMIAMI WELLS 11 AND 14 MCC REPLACEMENT
PLC I/O LIST
DESCRIPTION
TYPICAL FOR WELLS 9-16
Well Pump VFD
Well Pump VFD
Well Pump VFD
Well Pump VFD
Well Pump VFD
Well Pump VFD
Well Pump VFD
Well Pump VFD
Well Pump VFD
Well Pump VFD
Well Pump VFD

SOURCE

TYPE

STATUS

VFD
VFD
VFD
VFD
VFD
PLC
PLC
VFD
PLC
VFD
VFD

ENET
ENET
ENET
ENET
ENET
ENET
ENET
ENET
ENET
ENET
ENET

RUN
READY
IN LOCAL
INTERNAL FAULT
EXTERNAL FAULT
START/STOP
SPEED CMD
SPEED FB
RESET
% CURRENT
RUNTIME

VFD Enclosure Supply/Exhaust Fans
VFD Enclosure Supply/Exhaust Fans
VFD Enclosure Supply Fan
VFD Enclosure Supply Fan

PLC
TSTAT2
PLC
TSTAT3

DO
DI
DO
DI

START/STOP
RUN
START/STOP
RUN

VFD Enclosure Temperature
VFD Intrusion
PLC Enclosure Temperature
PLC Intrusion

TSTAT1
LS
TSTAT
LS

DI
DI
DI
DI

HIGH TEMP ALARM
ALARM
HIGH TEMP ALARM
ALARM

UPS Low Battery
UPS Battery Fault
UPS On Battery

UPS
UPS
UPS

DI
DI
DI

ALARM
ALARM
ALARM

Redundant Power Supply Failure
Utility Power Available

(2)POWER SUPPLY
CR

DI
DI

ALARM
STATUS

EXISTING SIGNALS TO REMAIN
Ultrasonic Drawdown Level

LIT/LE

AI

LEVEL

Raw Water Flow Rate
Well Raw Water Flow Total

FIT/FE
FIT/FE

AI
AI

FLOWRATE
VOLUME

LIMIT SWITCH

LS

DI

STATUS

PRESSURE SWITCH

PS

DI

STATUS

ADDITIONAL WELLHOUSE 11-EXISTING SIGNALS TO REMAIN
Generator Fuel Tank Rupture
LS
DI
Utility Power Available
ATS
DI
Generator Power Available
ATS
DI
Utility Supplying Load
ATS
DI

RUN
STATUS
STATUS
STATUS
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Generator Supplying Load

ATS

DI

STATUS

Fire Alarm

FACP

DI

ALARM

Generator in Auto
Generator Fault Shutdown
Generator Fault Warning

Gen Set Controller
Gen Set Controller
Gen Set Controller

DI
DI
DI

STATUS
ALARM
ALARM

Generator Instrusion Alarm

Gen Set Enclosure

DI

ALARM

Generator Fuel Level

LIT

AI

LEVEL

ADDITIONAL WELLHOUSE 14-EXISTING SIGNALS TO REMAIN
DI
Generator Fuel Tank Rupture
LS
Utility Power Available
ATS
DI
Generator Power Available
ATS
DI
Utility Supplying Load
ATS
DI
Generator Supplying Load
ATS
DI

RUN
STATUS
STATUS
STATUS
STATUS

Fire Alarm

FACP

DI

ALARM

Generator in Auto
Generator Fault Shutdown
Generator Fault Warning

Gen Set Controller
Gen Set Controller
Gen Set Controller

ETHERNET
ETHERNET
ETHERNET

STATUS
ALARM
ALARM

Generator Instrusion Alarm

Gen Set Enclosure

DI

ALARM

Generator Fuel Level

LIT

AI

LEVEL
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SECTION 26 09 50 APPENDIX A
CCPUD INTEGRATION POLICY

SCADA Integration Policy

Any project that has SCADA integration or deals, touches, impacts SCADA, PLC or any component or
instrument tied to the SCADA systems at any Plant, collection or distribution system shall follow these
guidelines.

Project SCOPE

In the project scope,
•
•
•
•

All SCADA integration must be defined.
All SCADA systems to be manipulated must be defined.
All PLCs to be manipulated must be defined
All logic and process change must be clearly written down and validated by SCADA integration
team.

INTEGRATION SUBMITTAL PLAN
•
•
•

•

Must be submitted with every project or integration effort performed on County SCADA
Upon completion of Integration work, the ‘As Built’ SCADA information must be finalized
and the Integration Plan updated accordingly
SCADA is comprised of three groupings of systems:
o FIELD
o NETWORK
o HOST
Each system must be specifically represented in the Integration Plan provided

FIELD (PLC, Instrumentation, Wiring, Panels, UPS)
Instrumentation/Hardware to be added/replacing
•

•

Process variable list for each instrument (spreadsheet form) must be provided including:
o Point Tag name
o Data type
o Scale range
All tags should have a noun description beneath the tag name.

SCADA integrator must provide a complete list all PLCs that will be touched and changes made and
documented with the following information (spreadsheet form):
•
•
•

SCADA System
PLC Name
PLC tag names
o Instrumentation Tags- All tags should have a noun description beneath the tag name.
o Pseudo (Calculations) Tags
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SECTION 26 09 50 APPENDIX A
•

PLC processes

CCPUD INTEGRATION POLICY

SCADA PLC Hardware Modifications
•
•
•

PLC I/O Active – complete list of all active I/O
PLC I/O Available – hardware address of all available I/O (chassis, slot, card, point)
PLC Panel I/O requirements – PID Drawing from Design

SCADA Network (Communications Infrastructure, Switch, UPS)
•

•

•

Network Hardware to be added/replaced
o Provide configuration
o Firmware revision level
o Contact information
 Service Provider
 Contract Information
 Licensing Information
 Software required
SCADA Network connectivity available
o Fiber Optic
o Switch Port Density
o Radio frequency – azimuth required
SCADA Network connectivity required
o Fiber Optic
o Switch Port Density
o Radio frequency – azimuth required

SCADA Host (Server, Workstations, WebSpace, Hardware/Software, UPS)
Host Hardware to be added/replaced
•
•
•

Hardware physical requirements
Hardware technical requirements
Hardware location

Host Software to be added/replacing
•

Software technical requirements

SCADA integrator must provide a complete list of operator interface screens that will be touched and
suggested changes made.
•
•

SCADA Server Name
SCADA machine name
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SECTION 26 09 50 APPENDIX A
•
•
•

CCPUD INTEGRATION POLICY

SCADA Historian
SCADA WebSpace name
Touchscreen names

SCADA integrator must provide a list of anticipated HOST database points to be:
•
•
•

Modified
Added
Deleted

SCADA integrator must provide a list of anticipated Historian database points to be:
•
•
•

Modified
Added
Deleted

Before beginning work

SCADA integrator must review an Architectural Diagram of the SCADA system on which the work is to be
performed.
SCADA integrator must receive a handbook of policies and procedures and Standards of how the specific
SCADA system is networked, the application version that is running, the database structure and location
of all files used to perform its normal operations.
SCADA integrator must have knowledge of existing CC PUD SCADA platforms (HOST, NETWORK, and
FIELD).
SCADA integrator must receive a plant tour and pertinent contact sheets of persons who will allow
access to the existing SCADA system, including login and password.
SCADA integrator must perform a complete system DB backup, PLC system backup, network
infrastructure system backup,
SCADA integrator must provide a schedule of all integration services to be performed broken out by
functionality in:
•
•
•

FIELD
NETWORK
HOST

Onsite

SCADA integrator must perform a complete system DB backup, PLC system backup, network
infrastructure system backup.
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SECTION 26 09 50 APPENDIX A
CCPUD INTEGRATION POLICY

SCADA integration must be planned accordingly and provided on a detailed schedule.
SCADA integrator must coordinate all work with SCADA integration team as well as system and plant
operations personnel.
SCADA integration must NOT be completed on Fridays of any schedule.
SCADA integrator must provide a detailed scope of functionality to achieve each day, which supports a
Roll Back Plan.

Testing

SCADA Integration test plans must be provided for all additions, deletions or modifications in each of the
three specific groupings of functionality:
•
•
•

FIELD
NETWORK
HOST

SCADA integration must be tested thoroughly before placed into a live Production environment in the
control process.
SCADA integration test plans must be approved by the SCADA integration team or a designee thereof.

Close Out

SCADA Integrator must provide a complete list of database points added, modified, deleted to each
system:
•
•
•
•

SCADA
HISTORIAN
WebSpace
PLC
o Instrumentation PV
o Pseudo (Calculation)

SCADA integrator must provide a complete list of operator interface screens that were touched and
changes made.
SCADA integrator must prove to PUD PM, PUD SCADA Team and plant operations the documentation of
each new point added, modified, deleted and its validation of accuracy and effectiveness in the
integration.
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SECTION 26 09 50 APPENDIX A
CCPUD INTEGRATION POLICY

SCADA integrator must provide a SOP type document of how the process was altered and how the
operators will now manage the process.

Back Out (Roll Back) Plan

Operations must be able to control, in an automated fashion, the functionality of the station each night,
unless other provisions are discussed, documented and confirmed with operations.
Each integration plan must be documented to support overnight automated functionality.
Each integration plan must have a roll back plan that ensures the existing system can be brought back on
line and ensure original functionality in a reasonable amount of time.
Each day, in the midafternoon, operations and integration staff will confirm with integrator that the
progress made is acceptable and whether or not the roll back plan will be implemented in support of
regaining automated control.
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SECTION 26 24 16
PANELBOARDS
PART 1 - GENERAL
1.01

SCOPE

A.

The Contractor shall provide panelboards and general purpose dry-type transformers,
complete and operable, in accordance with the Contract Documents.

B.

Single Manufacturer: Like products shall be the end product of one manufacturer in order to
achieve standardization of appearance, operation, maintenance, spare parts, and
manufacturer’s services.

1.02

REFERENCES: THE LATEST EDITION OF THE FOLLOWING CODES OR
STANDARDS SHALL APPLY

A.

NEC (NFPA 70) National Electrical Code.

B.

NEMA 250 Enclosure for Electrical Equipment (1,000 Volts Maximum).

C.

UL 50 - Standard for Safety for Enclosures for Electrical Equipment.

D.

UL 67 – Panelboards.

1.03

SUBMITTALS: GENERAL: SUBMITTALS SHALL BE
SECTION 26 05 00, BASIC MATERIALS AND METHODS.

IN

ACCORDANCE

A.

Breaker layout drawings with dimensions and nameplate designations

B.

Drawings of conduit entry/exit locations.

C.

Assembly ratings including: Short circuit rating, Voltage; Continuous current.

D.

Cable terminal sizes.

E.

Descriptive bulletins.

F.

Product sheets.

PART 2 - PRODUCTS
2.01
A.
2.02
A.

MANUFACTURERS
Provide panelboards by Square-D, Cutler Hammer or GE
RATINGS
Panelboard shall be dead front factory assembled. Panelboards shall comply with NEMA PB1-Panelboards, as well as the provisions of UL 50 - Safety Enclosures for Electrical
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Equipment and UL 67 - Panelboards. Panelboards used for service equipment shall be UL
labeled for such use. Lighting panelboards shall be rated for 120/208-volt, 3-phase operation
or 120/240-volt for single phase operation as indicated. Power panelboards shall be rated for
480 volts, 3-phase, 3-wire operation as indicated.
B.

The manufacturer of the panelboard shall be the manufacturer of the major components
within the assembly, including circuit breakers.

C.

Panelboards rated 240V ac or less shall have short circuit ratings not less than 10,000
amperes RMS symmetrical or as indicated by the Short Circuit Study, whichever is greater.

D.

Panelboards rated 480V ac shall have short circuit ratings not less than 42,000 amperes RMS
symmetrical or as indicated by the Short Circuit Study, whichever is greater.

E.

Panelboards shall be labeled with a UL short circuit rating. Fully rated panels only, series
ratings are not acceptable.

2.03

CONSTRUCTION:

A.

All lighting and power distribution panels shall have copper bus bars density rated for
maximum of 1000amps/sq-in. Enclosures for panelboards shall be galvanized and painted
steel except enclosures for panelboards located in corrosive, damp or wet locations shall be
stainless steel and NEMA-4X

B.

Breakers shall be one, two, or three pole as indicated, with ampere trip ratings as required by
the equipment. Breakers shall be quick-make and quick-break, inverse time trip
characteristics, to trip free on overload or short circuit, and to indicate trip condition by the
handle position. Double and triple pole breakers shall be of the common trip, single handle
type.

C.

The panels shall have hinged doors with combination catch and latch. The front panels shall
be so arranged that when the plates are removed, the gutters, terminals and wiring will be
exposed and accessible. The doors shall have inner doors within the plates to have only the
breaker operating mechanism exposed when they are opened. Live conductors and terminals
shall be concealed behind the plates.

D.

All circuit breakers shall be interchangeable and bolt on type capable of being operated in any
position as well as being removable from the front of the panelboard without disturbing
adjacent units. Plug-in circuit breakers are not acceptable.

E.

Panelboards shall be UL listed.

F.

Size of wiring gutters and gauge of steel shall be in accordance with NEMA Standards
Publication No. PBI 57 and UL Standards No. 67. Cabinets shall be minimum 20" wide for
all panels.

PART 3 - EXECUTION
3.01
A.

GENERAL
Surface mount panelboards on wall, as indicated on project drawings, at an elevation
convenient for operation and as required in the latest NEC.
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B.

Install typewritten or computer generated circuit directory in panelboards. The directory shall
coordinated with the identification of equipment as shown on the contract drawings and
clearly indicating the serving load.

END OF SECTION
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SECTION 26 29 23
VARIABLE FREQUENCY DRIVES
PART 1 - GENERAL
1.01

FURNISHING OF EQUIPMENT:

A.

Unless specifically noted otherwise, variable frequency motor drives for all equipment requiring them
shall be furnished under this section. The drive manufacturer shall furnish all required controls as
specified herein and as functionally required by the instrumentation and controls section.

B.

The manufacturer shall be Allen Bradley. Provide Powerflex-750 series. VFD configuration and
major components shall be in compliance with the most current Collier County Standard VFD panel
design at time of bid.

C.

The manufacturer shall factory fabricate the drive cabinets to match the plan lineup and available
space indicated.

1.02

DESCRIPTION OF SYSTEM:

A.

Factory-assembled, metal-enclosed VFD motor control units for distribution and control of power
from incoming line terminals to outgoing feeder terminals, installed and tested in place. Where
shown on drawings, furnish and install VFD units in freestanding, Watershed NEMA 4XSS gasketed,
powder coated white, ventilated and filtered motor control cabinets as herein specified with
sunshields. The motor control shall be supplied from a 3-phase, 3-wire 60 cycle power system as
shown. A U.L. label shall be provided on each Section indicating compliance with UL Standards.
The adjustable frequency drives and all components shall be designed, manufactured and tested in
accordance with the latest applicable standards of ETL, UL, ANSI, and NEMA.

B.

VFD Motor Control Units shall include all protective devices and equipment as listed on drawings or
as included in these specifications, with necessary interconnections, instrumentation, and control
wiring.

C.

The VFD manufacturer shall be responsible for providing a system for the specific installation
intended, including considerations of conductor distances from the drive to the motor.

1.03
A.

QUALITY ASSURANCE:
Reference Standards:
1.

2.

American National Standard Institute (ANSI):
a.

ANSI Y32.2-1975, Graphic Symbols for Electrical and Electronic Diagrams.

b.

ANSI Z55.1-1967 (R1973) Gray finishes for Industrial Apparatus and Equipment.

National Electrical Manufacturers Association (NEMA):
a.

3.
November 2020

NEMA ICS-1, 2, 3, 4, 5, 6, controls and systems.

National Fire Protection Association (NFPA):
262923-1

Tamiami Wells 11 & 14 MCC Replacement
VARIABLE FREQUENCY DRIVE

4.

a.

NFPA 70-2008, National Electric Code (NEC).

b.

NFPA-70E-2009 Standard for Electrical Safety in the Workplace.

Underwriters' Laboratories, Incorporated (UL):
a.

1.04
A.

B.

UL Electrical Construction Materials List, motor
controllers motor-control centers (NJAV), (HJOT) and (NLDX).

SUBMITTALS:
Product Data:
1.

Layouts showing concrete pad dimensions, conduit entrance and available space, bus duct
connections, electrical ratings, nameplate nomenclature, and single-line diagrams in
accordance with ANSI Y32.2 indicating connections and controls with numbered terminals.

2.

Frame sizes and Interrupting Capacity of unit.

3.

Horsepower rating and rated voltage of unit.

4.

Manufacturer's written recommendation for storage and protection, installation instructions
and field test requirements.

5.

Manufacturer's instructions for tightening bus connections, performing cleaning, and
operating and maintaining motor control unit.

6.

Submit written verification that overall dimensions are within the maximum dimensions
indicated on plans.

7.

Submit manufacturer’s recommended spare parts list.

Shop Drawings:
1.

Complete master wiring diagrams, elementary schematics and control schematics shall be
submitted for approval before proceeding with manufacture. Suitable outline drawings shall
be furnished as part of this submittal. Standard or typical pre-printed sheets or drawings
simply marked to indicate applicability to this contract will not be acceptable. Shop drawings
shall be job specific.

2.

A complete drawing indicating each point of interface with the process control system and
the type of signal provided or accepted at each point.

3.

A complete drive programmer’s manual.

4.

A drawing showing the layout of the VFD local control panel indicating every device
mounted on the door with complete identification.

5.

Provide shop drawings on 11" X 17" paper and drawn with a computer aided design (CAD)
package. The computer aided design package shall be Autocad or converted to Autocad
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format. Submittals shall include hard copy and CD-ROM media electronic copies (dwg
format).
B.

1.05

As Builts:
1.
Provide as built drawings on 11" X 17" paper and drawn with a computer aided design
(CAD) package. The computer aided design package shall be Autocad or converted to
Autocad format. Submittals shall include hard copy and CD-ROM media electronic copies
(dwg format).
WARRANTY:

A.

The equipment manufacturer shall provide a two year warranty from initial startup and demonstration
of the complete automatic controlled drive pump system to the engineer. The equipment
manufacturer shall guarantee that the equipment furnished is suitable for the purpose intended and
free from defects of design, material and workmanship. In the event the equipment fails to perform as
specified, the equipment manufacturer shall promptly repair or replace the defective equipment
without any costs to the owner (including labor, transportation, handling and shipment costs).
Warranty shall not cover damage to the equipment caused by external sources and operator errors;
however the units shall be protected from power line surges and electrical fault conditions and
therefore the warranty shall apply to power line transient surge, ground faults, line to line faults, EMI
and RFI interference and other external electrical disturbance caused damage.

B.

The VFD manufacturer shall maintain as part of a national network, engineering service facilities
within 150 miles of the project to provide start-up service, emergency service calls, repair work, and
service contracts.

PART 2 - PRODUCTS
2.01

GENERAL:

A.

Provide variable torque VFD's as manufactured by Allen Bradley model Power-Flex 753 series 6
pulse drive. Provide Ethernet communications capability. Provide hard wired control where shown
on the drawings. Existing conditions limit available space for replacement drives. Coordinate with
drawings and verify available space within existing facilities.

B.

The VFDs shall be of the Pulse Width Modulated (PWM) design converting the utility input voltage
and frequency to a variable voltage and frequency output via a two-step operation. Adjustable
Current Source VFDs are not acceptable. IGBT type Transistors shall be used in the inverter section.
GTOs and SCRs are not acceptable. The VFDs shall be current regulated. VFDs permitting
instantaneous over current trips other than for output short circuit are not acceptable.

C.

All VFDs shall utilize a vector torque control strategy to regulate motor flux to optimize motor torque
without the need for encoders. VFDs requiring voltage, dwell and current adjustments to achieve
improved torque control are not acceptable.

D.

The manufacturer shall supply variable frequency drives which must be compatible with the pump
motors for operation of these motors at 1.1 times motor full load amps. The drives shall vary the
output frequency from minimum to maximum pump speed typically 6-60hz.

E.

The drive shall be of sufficient capacity and provide a quality of output waveform so as to achieve
full rated and continuous output of the pump motor. All drives shall be factory built-up units
complete with all necessary and specified components, as hereinafter defined, which shall be supplied
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by the drive manufacturer as a unit. Each built-up drive shall be tested by the drive manufacturer
prior to shipment from the factory and a certificate of the test provided.
2.02

ENVIRONMENTAL CONDITIONS:

A.

The drive shall accept plant power nominal AC voltage of 480V AC +10% -10%, 3 phase, 60 Hertz +
3%.

B.

The operating ambient condition shall have a temperature range of 0 to 40 degrees Celsius with a
relative humidity of up to 95% (non-condensing).

2.03

CONSTRUCTION TECHNIQUES:

A.

The drive shall be of modular design to provide for ease and speed of maintenance including removal
of modules, with one maintenance technician.

B.

All components shall be mounted in a NEMA type 4XSS gasketed, ventilated and filtered enclosure
properly sized to dissipate the heat generated by the power electronics. The enclosure shall be
powder coated white. Only bottom entry of cables shall be permitted.

C.

Provide all standard 6-pulse drives with IEEE 519 harmonic filters. The DC bus shall be filtered by a
series inductor and capacitors to provide ripple free dc. The input inductor for 6-pulse drives shall be
an integral part of the ability of the drive to withstand output fault conditions as specified.

D.

Circuit breakers. The operating mechanism shall be designed so that the door can be padlocked in
the "Off" position. Protection for the VFD's power circuit shall be provided by use of circuit breakers
and type "J" input fuses.

E.

The drive shall meet any one of the following standards; CSA, ETL, UL and bare a SCCR label of a
minimum of 20kA.

F.

All VFD's must be tested/run under load until rated operating temperatures is achieved.

G.

All low voltage (logic control) circuitry (12Vdc, 24Vdc and 120Vac) shall be physically and
electrically isolated from medium voltage (480 Vac, 600Vdc) power circuitry to insure safety to
maintenance personnel.

H.

The VFD shall be furnished with a diagnostic indicator to show low bus/line and high bus/line
voltage conditions, timed current overload and inverter output fault. Drive ready and Drive run status
indication shall be provided.

2.04
A.

ACCESSORIES:
The unit shall include an incoming, UL listed, circuit breaker. The VFD HMI mounted on the
controller door provides manual selection of local or auto control. "Manual” operation allows manual
local keypad run/stop and speed control of the VFD; the speed control shall be via a keypad mounted
on the door calibrated from 0-100% speed. The door of the VFD cabinet shall contain but not be
limited to the following devices:
1.
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2.05

2.

Key Pad and alpha numeric displays providing programming and manual control of the
drive.

3.

Hand/Off/Auto Selector Switch

4.

Fault Reset Pushbutton

5.

Push-to-test Drive Running Indicator Light.

6.

Twist Release E-Stop.

Operating Characteristics:

A.

The variable frequency drive shall convert 3 phase, 60 Hertz input power to an adjustable frequency
and voltage (from 6 Hertz to 60 Hertz with a frequency stability of +/- 1% of setting) for controlling
the speed of AC induction motors. The converter will be of the voltage source design using current
controlled PWM techniques. The input power factor of the drive shall be a minimum of .95 at all
speeds and loads. .

B.

The output voltage shall vary proportionally with the output frequency to maintain a constant
volts/Hertz value up to nominal frequency. Above nominal frequency, the output voltage shall
remain constant.

C.

The modulating control scheme shall closely approximate actual sine wave current throughout the
speed range of the drive. The regulator shall be fully digital with microprocessor control of
frequency, voltage, and current. The frequency resolution of the drive shall be .01 Hertz. All drive
adjustments and custom programming shall be capable of being stored in a non-volatile memory
(EEPROM).

D.

Current limit. A current limit circuit shall be provided to limit motor current to a preset adjustable
maximum level by reducing the drive operating speed or acceleration rate when the limit is reached.
Range of adjustment shall be from 50 to 115%.

E.

The power unit's logic common shall be at ground potential.

F.

Short circuit and ground fault protection. The VFD shall have an instantaneous electronic trip circuit
to protect the VFD from output line-to-line and line-to-ground short circuits. The VFD must be
capable of withstanding without damage to the VFD, short circuits at 480V plus 10% (528V).
Opening of the VFD's input and/or output line switches during drive operation shall not result in
damage to the drive.

G.

The VFD shall be capable of providing 110% motor name plate service factor current for one minute.
The VFD shall include an instantaneous overcurrent trip. The VFD shall not restart after electronic
overcurrent trip until manually reset. Except for overcurrent, the drive will first attempt to restart on
the inverter up to a maximum of three times on "Auto-Restart" before faulting out and waiting for
operator reset.

H.

Auto restart after power outage. The VFD shall be capable of starting into a spinning motor. The
VFD shall be able to determine the motor speed in any direction and resume operation without
tripping. If the motor is spinning in the reverse direction, the VFDs shall start into the motor in the
reverse direction, bring the motor to a controlled stop, and then accelerate the motor in the preset
method of starting.
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I.

Transient and surge voltage protection. Transient and surge voltage protection shall be provided
through use of Metal Oxide Varistors (MOV's).

J.

Auto restart after fault. The VFD shall automatically attempt to restart after a malfunction or an
interruption of power. If the drive reaches the limit of restarts without successfully restarting and
running for 90 seconds, the restart circuit shall lockout and drop out the fault relay. Two Form C
contacts shall be provided.

K.

Motor overload protection. Provide electronic motor overload and single phase protection integral to
the inverter.

L.

Frequency jump points: Provide (3) selectable frequency jump points in 1.0hz increments, to be used
to avoid critical resonance frequencies of the mechanical system.

2.06
A.

CONTROLS:
Provide an operator panel with keypad and 2-line 20-character alphanumeric display. The display
provides indication of any selected drive functions; speed, load, motor volts, motor amps, diagnostic
information, programming functions, etc. The keypad provides a means of programming and
manually controlling the drive. Programming only keypads are not acceptable. The key pad shall be
used to input the following setup adjustments:
1.

Minimum speed, 1 to 85%

2.

Maximum speed, 50 to 100%

3.

Linear accel, 2-25 seconds

4.

Maximum output voltage, adjustable

5.

Volts/Hertz, adjustable.

6.

Local setpoint reference.

7.

Current Limit Setpoint.

8.

Selectable carrier frequencies, V/Hz, and critical frequency avoidance lockout.

9.

Multiple attempt restarts

B.

Remote Controls: The VFD drives shall be hardwired to the plant control system as detailed on the
single line drawing. The VFD drives shall have a dedicated Ethernet connection to the plant control
system with all parameters within the drive accessible to the control system. Ethernet connection will
be the active means of remote control and monitoring of the VFD Drive to the plant.

C.

Internal Control Wiring: Each control wiring conductor shall have heat shrink identification labels
on each end of termination. Terminations shall be made to screw terminal strips. All points of
terminal strips are to be labeled to match conductor labeling.

PART 3 - EXECUTION
3.01
A.

INSPECTION:
Examine area to receive motor-control units to assure adequate clearance for motor control unit
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installation. Check that concrete pads are level and free of irregularities for motor control centers.
B.

All workmanship utilized in the manufacture and installation of this system shall be of the highest
quality and performed in a manner which is consistent with all accepted practices for industrial
controls.

C.

The installing contractor shall guarantee that installation of the system is in accordance with the
manufacturer's instructions.

D.

The supplier shall construct and verify proper operation of the assembled system under simulated
conditions with motors of similar characteristics; before shipment to the site.

3.02

INSTALLATION:

A.

Install motor control units in accordance with manufacturer's written instructions, and NEC.

B.

The installing contractor shall guarantee that installation of the system is in accordance with the
manufacturer's instructions.

3.03

START UP SUPERVISION AND TRAINING:

A.

The system supplier shall provide a factory trained and authorized service technician to inspect all
final connections and check the system prior to start-up of the pump drive system. The service
technician shall coordinate with the county for complete functional check-out of the system. The
factory authorized person shall provide written certification that the installation meets or exceeds all
factory recommendations for proper operation. Technician responsibilities include, but are not
limited to programming motor nameplate data and adjusting parameters settings for the particular
application of the drive.

B.

Copies of the Operating and Maintenance manuals shall be prepared specifically for this installation
and shall include all required specification sheets, drawings, equipment lists, descriptions, etc. that
are required to instruct operating and maintenance personnel unfamiliar with such equipment.

C.

A factory representative who has complete knowledge of proper operation and maintenance shall be
provided for training to instruct representatives of the owner and the Engineer in proper operation and
maintenance. Training subjects shall include, operator training, system repair, maintenance and
detailed software training. Training shall be conducted after system startup, testing, and control
tuning procedures are complete, and before final completion. If there are difficulties in operation of
the equipment due to the installation or fabrication, additional instruction days shall be provided as
deemed necessary by the engineer and at no cost to the owner.

END OF SECTION
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SECTION 26 43 00
SURGE PROTECTIVE DEVICES (SPDs)
PART 1 - GENERAL
1.01

SCOPE

A.

The Contractor shall furnish and install the Surge Protective Device (SPD) equipment having the
electrical characteristics, ratings, and modifications as specified herein and as shown on the
contract drawings. To maximize performance and reliability and to obtain the lowest possible letthrough voltages, the ac surge protection should be integrated into electrical distribution
equipment such as switchgear, switchboards, panelboards, busway (integrated within bus plug),
or motor control centers. Refer to related sections for surge requirements in:

1.02

RELATED SECTIONS

A.

Section 26 24 16 – Panelboards

B.

Section 26 09 50 - Instrumentation and Controls Systems

1.03

REFERENCES

A.

SPD units and all components shall be designed, manufactured, and tested in accordance with the
latest applicable UL standard (ANSI/UL 1449 3rd Edition).

B.

ANSI/IEEE C62.41.1-2002 – Guide on surge environment in low-voltage (1000 V and less) AC
power circuits.

C.

ANSI/IEEE C62.41.2-2002 – Recommended practice on characterization of surges in low-voltage
(1000 V and less) AC power circuits.

D.

ANSI/IEEE C62.45-2002 – Recommended practice on surge testing for equipment connected
low-voltage (1000 V and less) AC power circuits.

1.04

SUBMITTALS

A.

B.

The following information shall be submitted to the Engineer:
1.

Provide verification that the SPD complies with the required ANSI/UL 1449 3rd Edition
listing by Underwriters Laboratories (UL).

2.

For sidemount mounting applications (SPD mounted external to electrical assembly),
electrical/mechanical drawings showing unit dimensions, weights, installation instruction
details, and wiring configuration.

Where applicable the following additional information shall be submitted to the engineer:
1.
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2.
C.

Product sheets
The following information shall be submitted for record purposes:

1.
1.05

Final as-built drawings and information for items listed and shall incorporate all changes
made during the manufacturing process
QUALIFICATIONS

A.

The manufacturer of the assembly shall be the manufacturer of the major components within the
assembly.

B.

For the equipment specified herein, the manufacturer shall be ISO 9001 or 9002 certified.

C.

The manufacturer of this equipment shall have produced similar electrical equipment for a
minimum period of five (5) years. When requested by the Engineer, an acceptable list of
installations with similar equipment shall be provided demonstrating compliance with this
requirement.

1.06

OPERATION AND MAINTENANCE MANUALS

A.

Operation and maintenance manuals shall be provided with each SPD shipped.

1.07

1MANUFACTURERS

A.

Eaton / Cutler-Hammer products

B.

SquareD by Schneider Electric: Surgelogic

C.

EDCO

D.

Erico

E.

The listing of specific manufacturers above does not imply acceptance of their products that do
not meet the specified ratings, features, and functions. Manufacturers listed above are not relieved
from meeting these specifications in their entirety. Products in compliance with the specification
and manufactured by others not named will be considered only if pre-approved by the Engineer
ten (10) days prior to bid date.

PART 2 – PRODUCTS
2.01

VOLTAGE SURGE SUPPRESSION – GENERAL

A.

Electrical Requirements
1.
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2.

Maximum Continuous Operating Voltage (MCOV) – The MCOV shall not be less than
115% of the nominal system operating voltage.

3.

The suppression system shall incorporate thermally protected metal-oxide varistors
(MOVs) as the core surge suppression component for the service entrance and all other
distribution levels. The system shall not utilize silicon avalanche diodes, selenium cells,
air gaps, or other components that may crowbar the system voltage leading to system
upset or create any environmental hazards.

4.

Protection Modes – The SPD must protect all modes of the electrical system being
utilized. The required protection modes are indicated by bullets in the following table:
Protection Modes
Configuration

L-N

L-G

L-L

N-G

Wye

●

●

●

●

Delta

N/A

●

●

N/A

Single Split Phase

●

●

●

●

High Leg Delta

●

●

●

●

5.

Nominal Discharge Current (In) – All SPDs applied to the distribution system shall have a
20kA In rating regardless of their SPD Type (includes Types 1 and 2) or operating
voltage. SPDs having an In less than 20kA shall be rejected.

6.

SHORT CIRCUIT CURRENT RATING (SCCR): Per NEC 286.6, the short circuit
current rating of the SPD shall be equal to or greater than the available short circuit
current at the point where installed

7.

ANSI/UL 1449 3rd Edition Voltage Protection Rating (VPR) – The maximum ANSI/UL
1449 3rd Edition VPR for the device shall not exceed the following:

8.

Modes

208Y/120

480Y/277

600Y/347

L-N; L-G; N-G

700

1200

1500

L-L

1200

2000

2500

Modes

240D

480D

600D

L-L; L-G

1200

2000

2500

SPDs installed internal to the distribution equipment shall be of the same manufacturer as
the equipment. The equipment shall be fully tested and certified to the following UL
standards:
UL 67 = Panelboards
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UL 845 = Motor Control Centers
UL 857 = Busway
UL 891 = Switchboards
UL 1558 = Low Voltage Switchgear
B.

SPD Design
1.

Maintenance Free Design – The SPD shall be maintenance free and shall not require any
user intervention throughout its life. SPDs requiring user intervention to test the unit via
a diagnostic test kit or similar device shall not be accepted.

2.

Balanced Suppression Platform – The surge current shall be equally distributed to all
MOV components to ensure equal stressing and maximum performance.

3.

Electrical Noise Filter – Each unit shall include a high-performance EMI/RFI noise
rejection filter. Noise attenuation for electric line noise shall be up to 50 dB from 10 kHz
to 100 MHz using the MIL-STD-220A insertion loss test method. Products unable able
to meet this specification shall not be accepted.

4.

Monitoring Diagnostics – Each SPD shall provide the following integral monitoring
options:
a.

Protection Status Indicators - Each unit shall have a green / red solid-state
indicator light that reports the status of the protection on each phase.
i.

The absence of a green light and the presence of a red light shall indicate
that damage has occurred on the respective phase or mode. All
protection status indicators must indicate the actual status of the
protection on each phase or mode. If power is removed from any one
phase, the indicator lights must continue to indicate the status of the
protection on all other phases and protection modes. Diagnostics
packages that simply indicate whether power is present on a particular
phase shall not be accepted.

b.

Surge Counter – The SPD shall be equipped with an LCD display that indicates
to the user how many surges have occurred at the location.

c.

A reset pushbutton shall also be standard, allowing the surge counter to be
zeroed.

5.

Remote Status Monitor: The SPD must include Form C dry contacts (one NO and one
NC) for remote annunciation of its status. Both the NO and NC contacts shall change
state under any fault condition.

6.

Overcurrent Protection
a.
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2.02

SYSTEM APPLICATION

A.

The SPD applications covered under this section include distribution and branch panel locations,
busway, motor control centers (MCC), switchgear, and switchboard assemblies.

B.

Surge Current Capacity – The minimum surge current capacity the device is capable of
withstanding shall be as shown in the following table:

Category
C

B
A

C.

2.03
A.

Minimum surge current capacity
Application
Per Phase
Service Entrance Locations
240kA
(Switchboards, Switchgear, MCC, Main
Entrance)
High Exposure Roof Top Locations
(Distribution Panelboards)
Branch Locations (Panelboards, MCCs,
Busway)

Per Mode
120 kA

160 kA

80 kA

120kA

60 kA

SPD Type – all SPDs installed on the line side of the service entrance disconnect shall be Type 1
SPDs. All SPDs installed on the load side of the service entrance disconnect shall be Type 1 or
Type 2 SPDs.
LIGHTING AND DISTRIBUTION PANELBOARD REQUIREMENTS
The SPD application covered under this section includes lighting and distribution panelboards.
1.

The SPD shall not limit the use of through-feed lugs, sub-feed lugs, and sub-feed breaker
options.

2.

SPDs shall be installed immediately following the load side of the main breaker. SPDs
installed in main lug only panelboards shall be installed immediately following the
incoming main lugs.

3.

The panelboard shall be capable of re-energizing upon removal of the SPD.

4.

The SPD shall be interfaced to the panelboard via a direct bus bar connection.
Alternately, an SPD connected to a 30A circuit breaker for disconnecting purposes may
be installed using short lengths of conductors as long as the conductors originate
integrally to the SPD. The SPD shall be located directly adjacent to the 30A circuit
breaker.

5.

The SPD shall be included and mounted within the panelboard by the manufacturer of the
panelboard.

6.

The SPD shall be of the same manufacturer as the panelboard.

7.

The complete panelboard including the SPD shall be UL67 listed.
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B.

Sidemount Mounting Applications Installation (SPD mounted external to electrical assembly)
1.

C.

Lead length between the breaker and suppressor shall be kept as short as possible to
ensure optimum performance. Any excess conductor length shall be trimmed in order to
minimize let-through voltage. The installer shall comply with the manufacturer's
recommended installation and wiring practices.
Switchgear, Switchboard, MCC and Busway Requirements
1.

The SPD application covered under this section is for switchgear, switchboard, MCC,
and busway locations.

2.

The SPD shall be of the same manufacturer as the switchgear, switchboard, MCC, and
busway
The SPD shall be factory installed inside the switchgear, switchboard, MCC, and/or bus
plug at the assembly point by the original equipment manufacturer

3.
4.

Locate the SPD on the load side of the main disconnect device, as close as possible to the
phase conductors and the ground/neutral bar.

5.

The SPD shall be connected through a disconnect (30A circuit breaker). The disconnect
shall be located in immediate proximity to the SPD. Connection shall be made via bus,
conductors, or other connections originating in the SPD and shall be kept as short as
possible.

6.

The SPD shall be integral to switchgear, switchboard, MCC, and/or bus plug as a factory
standardized design.

7.

All monitoring and diagnostic features shall be visible from the front of the equipment.

2.04
A.

2.05

ENCLOSURES
All enclosed equipment mounted for indoor application shall be NEMA 1 general purpose
enclosures. Provide NEMA 4X enclosures for all outdoor applications.
1.

NEMA 1 – Constructed of a polymer (units integrated within electrical assemblies) or
steel (sidemount units only), intended for indoor use to provide a degree of protection to
personal access to hazardous parts and provide a degree of protection against the ingress
of solid foreign objects (falling dirt).

2.

NEMA 4X – Constructed of stainless steel intended for either indoor or outdoor use to
provide a degree of protection against access to hazardous parts; to provide a degree of
protection of the equipment inside the enclosure against ingress of solid foreign objects
(dirt and windblown dust); to provide a degree of protection with respect to the harmful
effects on the equipment due to the ingress of water (rain, splashing water, and hose
directed water).

POWER SUPPRESSORS FOR ELECTRONIC EQUIPMENT
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A.

Each item of electronic equipment provided under this contract and connected by line cord or
direct wired to the building electrical system shall be provided with a three-stage single or multiphase hybrid suppressor. Fusing shall be provided which removes the protective elements from
the circuit upon failure. Visual indication or loss of output power shall be used to notify the user
of device failure.

B.

Suppressors shall be rated for a minimum of 125% of their continuous electrical load.
Suppressors for cord connected equipment shall be equipped with standard NEMA cordsets one
of which includes a molded grounding receptacle and the other, a molded grounding plug.
Suppressor shall be installed in series with the power cord for the protected equipment. Where
several items of equipment are grouped within the same cluster of equipment, one suppressor
may be used in conjunction with properly sized grounding plugstrip to serve the equipment.

C.

Suppressors for direct wired equipment shall be identical in internal design to the unit described
for cord connected applications, however, protected screw terminals suitable for termination of
solid copper wire shall be used for wiring terminations. One suppressor may be used to support
several equipment cabinets provided all cabinets are located within the same equipment cluster
and the maximum connected load shall not exceed eighty percent of the rated suppressor
capacity.

D.

Suppressors shall be constructed with a phenolic non-flammable exterior housing with provisions
for mounting to the interior of equipment racks, cabinets, or to the exterior of free-standing
equipment. Suppressors shall be constructed as three-stage devices. The first stage shall include
a high-energy varistor clamp between line and neutral and from neutral to ground. The second
stage shall consist of series air-core inductor installed in the line conductor(s) to properly
coordinate the action of the first and third stages. The third, fast acting, hard clamping stage shall
consist of a network of silicon avalanche bipolar surge suppression diodes between the neutral
and line conductor(s).

E.

Minimum suppressor performance characteristics shall be as follows:

2.06

1.

Maximum single impulse line-to-neutral current withstand: 15,000 Amperes (8 x 20 us
waveform)

2.

Maximum single impulse neutral-to-ground current withstand: 10,000 Amperes (8 x 20
us waveform)

3.

Pulse lifetime rating Category B worst case current waveform (8 x 20 us @ 3000
Amperes): 1200 occurrences

4.

Pulse lifetime rating for 200 Ampere (8 x 20 us waveform): 10,000 occurrences

5.

Worst case response time: Five Nanoseconds

6.

Worst case (Maximum Single Impulse Current Conditions) clamping voltage: 400% of
nominal phase-to-ground RMS voltage.

7.

Initial breakdown voltage: 200% of nominal phase-to-ground RMS voltage.

SUPPRESSORS FOR CONDUCTOR PAIR PROTECTION
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A.

Suppression devices for conductor pair protection shall be provided in single-circuit pluggable
packages suitable for the circuitry to be protected. Units for protection of data circuits which
utilize standard connector configurations shall be equipped with connectors which install in series
with the data cable to the protected equipment. Units intended for use with multiple wiring pairs
shall be equipped with accessory terminal blocks or strips suitable for the type of wiring being
used. Single pair units shall be configured as encapsulated units with wire leads or screwterminal wiring terminations. Suppressors installed outside of terminal or equipment cabinets
(except at designated terminal boards) shall be provided with a housing to afford physical
protection for the surge suppression modules.

B.

Suppression for each pair shall consist of a three-element gas tube first stage, an isolating element
in series with each conductor of the pair, and a silicon avalanche second stage. Second stage
clamping shall be provided across the pair for differential mode protection and from each side of
the pair to ground for common mode protection. Resistive limiting elements may be used on low
current circuits where the effect of voltage drop across the series resistance has no effect on
circuit operation. Inductive series elements shall be used on higher current circuits to effectively
pass direct or low frequency alternating currents while limiting passage of fast risetime surge
waveforms. Silicon avalanche devices shall be designed for surge suppressor applications and
shall be polarized or bipolar as appropriate for each circuit.

C.

Minimum performance criteria (each circuit) shall be as follows:
1.

Maximum single impulse conductor-to-ground or conductor to conductor current
withstand: 10,000 Amperes (8 x 20 us waveform)

2.

Pulse lifetime rating Category B worst case current waveform (8 x 20 us @ 3000
Amperes): 10 occurrences

3.

Pulse lifetime rating for 100 Ampere (10 x 1000 us waveform): 1,000 occurrences

4.

Worst case response time: Five Nanoseconds

5.

Worst case (Maximum Single Impulse Current) clamping voltage: 200% of normal
operating voltage amplitude and polarized or bipolar as appropriate for each circuit type.

6.

Initial breakdown voltage: 150 percent of normal operating voltage peak amplitude plus
or minus five percent.

7.

Capacitance: Capacitance for DC or low frequency lines shall not exceed 2000 picofarads
measured line to line or line to ground at the rated diode breakdown voltage. Suppressors
intended for use on high frequency or high baud rate circuits shall be designed for use on
such lines. Capacitance of such units shall be equated to equivalent cable feet based on
the type of cabling used for the particular circuit. The sum of equivalent cable feet for
suppressors and actual cable footage shall not exceed manufacturers recommended
maximum values for the system on which these devices are installed.

8.

Circuit compensation: Any additional circuit compensation (gain or equalization)
required to compensate for the insertion of surge suppression devices shall be provided as
part of this contract.

PART 3 - EXECUTION
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3.01

BONDING AND GROUNDING CONDUCTORS AND MATERIALS

A.

Conductors utilized for surge suppressor bonding shall be a minimum of #6 AWG solid insulated
copper unless otherwise specified.

B.

Ground bus or strip material shall be copper, a minimum of 26 gauge in thickness and three
inches wide unless otherwise specified. Bus materials may be secured to surfaces with an
appropriate mastic material or mechanical fasteners. Bus connections shall be bolted or brazed
and reinforced as necessary on thin bus material to provide a permanent and secure connection.

C.

Unless otherwise specified, all surge suppression grounding electrodes shall be 5/8" diameter
copperweld rods, twenty feet in length.

D.

Connectors, splices, and other fittings used to interconnect grounding conductors, bond to
equipment or ground bars, shall comply with requirements of the National Electric Code and be
approved by Underwriters Laboratories for the purpose.

E.

Connectors and fittings for grounding and bonding conductors shall be of the compression or setscrew type in above grade locations. Connections below grade shall be exothermically welded or
brazed.

F.

Bonding connections between electrically dissimilar metals shall be made using exothermic
welds or using bi-metal connectors designed to prevent galvanic corrosion.

3.02

SEGREGATION OF WIRING

A.

All system wiring shall be classified into protected and non-protected categories. Wiring on the
exposed side of suppression devices shall be considered unprotected. Surge suppressor
grounding and bonding conductors shall also fall into this category.

B.

All wiring between surge suppressors and protected equipment shall be considered protected.
Isolated circuitry exempted from surge suppression requirements in part one of this section shall
also be considered protected.

C.

A minimum of three inches of separation shall be provided between parallel runs of protected and
unprotected wiring in control panels, terminal cabinets, terminal boards and other locations. In
no case shall protected and unprotected wiring be bundled together or routed through the same
conduit. Where bundles of protected and unprotected wiring cross, such crossings shall be made
at right angles.

3.03
A.

INSTALLATION OF SUPPRESSORS
Suppressors shall be installed as close as practical to the equipment to be protected consistent
with available space. Where space permits and no code restrictions apply, suppressors may be
installed within the same cabinet as the protected equipment. Suppressors installed in this
manner shall utilize the equipment chassis as a medium for bonding of their ground terminals.
Bonding jumpers not exceeding two inches in length shall be installed between the chassis and
suppressor ground terminals. Bolted connections with star washers shall be used to insure
electrical and mechanical integrity of connections to the equipment chassis.
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B.

Suppressors shall be installed in a neat, workmanlike manner. Lead dress shall be consistent with
recommended industry practices for the system on which these devices are installed.

C.

Bonding between ground terminals for power and signal line suppressors serving a particular item
or cluster of equipment shall be kept as short as possible. Where practical, suppressors shall be
installed in a common location for the cluster with their ground terminals bonded closely
together. For installations requiring separation between the various suppressor grounds and
equipment chassis within an equipment cluster, the following table shall be used to determine
bonding conductor requirements (distances are measured between most distant suppressor or
chassis grounds):
BONDING DISTANCE

MATERIAL

0 - 10 feet

#6 AWG Bare Copper (Solid)

10- 25 feet

1-1/2" Copper Strip 26ga. Min.

25- 50 feet

3" Copper Strip 26ga. Min.

Over 50 feet

6" Copper Strip 26ga. Min.

Care shall be exercised to avoid connection of incidental grounds to the bonding bus system.
D.

Where terminal cabinets are used to house surge suppressors, painted steel backboards shall be
used to serve as a low impedance ground plane for bonding surge suppressor leads together.
Terminal boards used for the same purpose shall be laminated with a single sheet of 14 ga.
galvanized steel to serve as a ground plane for suppressors. Suppressors with ground terminals
not inherently bonded to the ground plane through their mounting shall be bonded to this plane
using a two-inch maximum length of #12AWG copper wire and suitable lug. Ground planes and
backboards shall be drilled to accept self tapping screws, any paint in the area of the bond shall be
removed and star washers shall be used.

E.

Supplementary grounding and bonding connections required between the bonding bus or ground
plane for each equipment cluster and other locations as indicated herein shall be accomplished
using #6 AWG bare copper conductors and approved connections unless otherwise noted.

3.04
A.

WARRANTY
The manufacturer shall provide a full ten (10) year replacement warranty from the date of
shipment against any SPD part failure in material or workmanship when installed in compliance
with manufacturer's written instructions and any applicable national or local code.

END OF SECTION
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