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SECTION 09900
PAINTING AND COATINGS
GENERAL
DESCRIPTION OF WORK

The work includes furnishing all plant, labor,
materials and equipment required to complete the
painting and coatings as indicated on the Drawings and
in these specifications.

Surface preparation, paint and coatings materials, and
their application shall be as recommended by the
coating manufacturer and approved by the Engineer. The
Contractor shall take all health and safety precautions
necessary to prevent accidents during the storage,
handling, application, and drying of any of the
coatings described.

Related Work Specified Elsewhere:

1. Section 09902 - Pipe and Equipment Painting
2. Section 13310 - Instrumentation & Controls

QUALITY ASSURANCE

The Contractor is responsible for a satisfactory paint
application which will adhere without peeling, flaking,
blistering or discoloration. Before application of any
painting materials, the Contractor shall submit a
letter of Certification from the manufacturer of the
materials selected for the application proposed.

Available Manufacturers: Subject to compliance with
requirements, manufacturers offering products which may
be incorporated in the work include, but are limited to
the following:

1. Ameron - Corrosion Control Division
2. Carboline Company

3. Rust-Oleum Corporation

4. Tnemec Company, Inc.
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SUBMITTALS

All submittals shall be in accordance with
Specification 01340 - Shop Drawings, Project Data and
Samples.

Data Sheets and Color Charts:

1. The full name of each product and descriptive
literature shall be submitted along with a list of
water and wastewater plants in Florida where the
product has been used.

2. Within a minimum of 30 days prior to application
of paints and coatings, the Contractor shall
submit six sets of color charts and data sheets
for selection by the Owner. Before work 1is
commenced, the Contractor shall prepare samples as
required until the <color and textures are
satisfactory to the Owner.

3. Resubmit samples as requested until required
sheen, color and texture is achieved.

4. On 12-inch x 12-inch hardboard, provide two
samples of each color and material, with texture
to simulate finish conditions. On actual wood

surfaces, provide two 4-inch x 8-inch samples for
stained wood finish. On concrete Masonry, provide
two 4-inch square samples of masonry for each type
of finish and color, defining filler, prime and
finish coats. On actual wall surfaces and other
building components, duplicate painted finish of
acceptable samples, as directed by the Engineer.

DELIVERY AND STORAGE

Deliver materials to job site in new, original, and
unopened containers bearing manufacturer’s name, trade
name, and label analysis. Store where directed 1in
accordance with manufacturer’s instructions. All paint
materials used on the Jjob shall be kept in a single
place which shall be kept neat and clean. All oily
rags, waste or debris shall be removed every night and
all precautions taken to avoid the danger of fire.

Extra Stock: At the conclusion of the project, the
Contractor shall provide the Owner with a minimum of
one quart from each 50 gallons or fraction thereof for
each paint system used on the project. The paint or
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coating container shall indicate the applicable paint
system as indicated in these specifications.

JOB CONDITIONS

Painting or coating and finishing of interior and

exterior items and surfaces, unless otherwise
indicated:
1. Paint all new construction and portions of

existing facilities disturbed by new construction.

2. Paint all exposed surfaces, except as otherwise
indicated, whether or not colors are designated.
If not designated colors will be selected by the
Owner'’s Representative from standard colors
available for the coatings required.

3. Includes field painting of bare and covered pipes
and ducts (including color coding), and hangers,
exposed steel and iron work, and primed metal
surfaces of equipment installed under mechanical
and electrical work.

4. Painting shall be done at such times as the
Contractor and Owner’s Representative may agree
upon 1in order that dust-free and neat work be
obtained. Painting shall be done strictly in
accordance with the manufacturer’s instructions
and shall be performed in a manner satisfactory to
the Owner’s Representative.

5. ”Shop” painting as referred to defines the paint
coat which shall be applied in the shop or plant
immediately after manufacturer, fabrication or
assembly and prior to shipment to the site of
installation. “Field” painting defines the paint
coats to be applied at the project site where the
structure or equipment is completed, erected, or
installed in place as specified.

Materials and Application:

1. Obtain painting materials from one manufacturer.
Painting materials not obtainable from the prime
manufacturer shall be obtained from a second
source recommended by the prime manufacturer.

2. There shall be a perceptible difference in shades
of successive coats of paint so that the
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application of successive coats of paint can be
properly and uniformly spread and inspected.
Pipes, sheet metal ducts and other metal items
which are to Dbe installed in inaccessible
locations shall be painted prior to installation.

3. Each coat shall be allowed to dry for the period
of time recommended by the manufacturer before the
next coat is applied.

Equipment, Machinery, and Shop Fabricated Items:

1. Pumps, motors, machinery, equipment and other
manufactured items shall have surfaces prepared,
primed and finish-coated in accordance with the
standard practice of the manufacturer. Finish
coat colors shall be as approved by the Engineer.

2. Shop-fabricated items and components for field
assembly shall have surfaces prepared and shop-
primed. Finish coat colors shall be as approved
by the Engineer. Items for submerged service
shall be field sandblasted and primed per Paint
System B-3.

PRODUCTS

GENERAL REQUIREMENTS - ALL SYSTEMS

The film thickness designated and/or the number of
coats to be applied shall not be decreased and shall be
increased where required to meet other manufacturer’s
recommendations.

There shall not be a change from the generic type of
coating specified.

Manufacturer’s recommendations as to which finish coat
should be wused with a particular primer shall be
observed. 1In all cases, the prime coat and finish coat
shall be from the same manufacturer. All paint shall
be mildew resistant.

Tnemec products are given as examples of painting and
coating systems identified in the following paragraphs.
The products of other manufacturers (listed in
Paragraph 1.02.B.) may be used as long as they are of
the same quality and approved Dby the Owner'’s
Representative.
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GROUP A - CONCRETE AND MASONRY

System A-1. For use on above grade interior walls and
ceilings and architectural surfaces not subject to high
moisture, corrosion, splashing or fumes.

1. Surface Preparation: Level protrusions and remove
mortar splatter from all surfaces. Allow new
concrete to cure 28 days.

2. First Coat:

a) Concrete and dense block - Acrylic latex
coating, matte finish, 2-3 mils of Tnemec 6
Tneme - Cryl, or Equal.

b) Lightweight or porous concrete block surfaces
- two component, inorganic hybrid water-based
epoxy, 80-110 S.F./Gal - Tnemec Surface Coat
54WB, or Equal.

3. Second Coat:

a) Concrete and dense block - Acrylic latex
coating, semi-gloss type, minimum 2 mils dry
thickness of Tnemec 1029 Enduratone, or
Equal.

b) Lightweight or porous concrete block surfaces
- acrylic latex coating, matte finish, 2-3
mils DFT, Tnemec 6 Tneme - Cryl, or Equal.

4. Third Coat:
a) Concrete and dense block - None.
b) Lightweight or porous concrete block surfaces

- acrylic latex coating, semi-gloss type, 2-3
mils DFT, Tnemec 1029 Enduratone SG, or
Equal.

System A-2. For use on above and below grade - interior
walls, inside surfaces of tanks, ceilings, and non-
traffic slabs, and subject to high moisture, corrosion,
splashing or fumes. Use for immersion and non-
immersion exposures.

1. Surface Preparation:
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b)

Concrete - Brush-off blast, to remove
laitance, fines, curing compounds, form
release o0ils, other contaminants, open up
bugholes, and establish a surface profile
equal to ICRI CSP 5. Re-surface concrete and
fill voids and bugholes using Tnemec Series
218 MortarClad, applied @ 1/16”.

Concrete Block Surfaces - Clean and dry,
level protrusions and remove mortar splatter
from all surfaces.

First Coat:

a)

b)

Concrete - Two-component, polyamidoamine
cured epoxy, semi-gloss 4-6 mils DFT - Tnemec
N69 HB Epoxoline II, or Equal.

Concrete Block Surfaces - Two component,
inorganic hybrid water-based epoxy, 80-110
S.F./Gal - Tnemec Surface Coat 54WB, or
Equal.

Second Coat:

a) Concrete- Two-component, polyamidoamine cured
epoxy, semi-gloss 4-6 mils DFT - Tnemec N69
HB Epoxoline II, or Equal.

b) Concrete Block- Two-component, polyamidoamine
cured epoxy, semi-gloss 4-6 mils DFT - Tnemec
N69 HB Epoxoline II, or Equal.

Third Coat:

a) Concrete—- NA

b) Concrete Block- Two-component, polyamidoamine

cured epoxy, semi-gloss 4-6 mils DFT - Tnemec
N69 HB Epoxoline II, or Equal.

System A-3. For use on exterior walls above grade to a
point six inches below finish grade.

1.

Surface Preparation. Fill wvoids with grout;
remove loose protrusions and mortar splatter.
Allow new concrete and stucco to cure 28 days.

First Coat:
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a) Concrete & Stucco: Acrylic latex coating,
matte finish, 2-3 mils dry thickness of
Tnemec 6 Tneme - Cryl, or Equal.

b) Concrete Block: Two component, inorganic
hybrid water-based epoxy, 80-110 S.F./Gal -
Tnemec Surface Coat 54WB, or Equal.

Second Coat:
a) Concrete and Stucco: Acrylic latex coating,

semi-gloss type, 2-3 mils DFT of Tnemec 1029
Enduratone - or Equal.

b) Concrete Block: Acrylic latex coating, matte
finish, 2-3 mils DFT - Tnemec 6 Tneme - Cryl,
or Equal.

Third Coat:

a) Concrete: None

b) Concrete Block & Stucco: Acrylic latex

coating, semi-gloss type, 2-3 mils DFT-Tnemec
1029 Enduratone or Equal.

System A-4: For use on exterior walls below a point six
inches below finish grade.

1.

2.

Surface Preparation: Brush-off blast.

First Coat: Asphalt base high build coal tar epoxy
foundation coating, 8-10 mils DFT Tnemec 46H-413
hi-Build Tneme - Tar, or Equal.

Second Coat: Asphalt Dbase high build coal tar
epoxy foundation coating applied at right angles
to First Coat, 8-10 mils DFT Tnemec 46H-413 hi-
Build Tneme - Tar, or Equal.

System A-5: For use on interior concrete block walls.

1.

Surface Preparation: Clean and dry, level
protrusions and remove mortar splatter from all
surfaces.

First Coat: Two component, inorganic hybrid

water-based epoxy, 80-110 S.F./Gal - Tnemec
Surface Coat 54WB, or Equal.
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3. Second Coat: High performance acrylic epoxy, 4-6
mils DEFT - Tnemec Series 113 H.B. Tneme-Tufcoat,
or Equal.

GROUP B - STRUCTURAL STEEL; CONCRETE AND STEEL TANKS;
EQUIPMENT AND PIPING

System B-1: For use on exposed structural and
miscellaneous steel, piping, equipment, and tanks, both
interior and exterior - not exposed to corrosion,

splash, fumes, or immersion conditions.

1. Surface Preparation: Commercial blastclean per
SSPC SP-6.
2. First Coat: One coat of Modified Aromatic

Polyurethane Primer: Tnemec Series 1 Omnithane,
2.5-3.5 mils DFT.

3. Second Coat: One coat of two-component,
polyamidoamine cured epoxy, semi-gloss 4-6 mils
DFT - Tnemec N69 HB Epoxoline II, or Equal.

4. Third Coat:

a) Interior: One coat of two-component,
polyamidoamine cured epoxy, semi-gloss 4-6
mils DFT - Tnemec N69 HB Epoxoline II, or
Equal

b) Exterior: One coat of semi-gloss acrylic

polyurethane, 2.0-4.0 mils DFT-Tnemec Series
73 Endurashield, or Equal.

System B-2: For use on bituminous coated cast iron,
ductile iron or steel pipe.

1. Surface Preparation: Hand or power tool clean,
scarify or wire brush per SSPC SP-2 and SP-3.

2. First Coat: One coat of two-component,
polyamidoamine cured epoxy, semi-gloss 4-6 mils
DFT - Tnemec N69 HB Epoxoline II, or Equal. If
the bituminous coating “bleeds through” after
application of the first coat, allow the Dbleed
through to dry prior to application of the second
coat.

3. Second Coat: Same as first coat.
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4. Third Coat (exterior exposure only): One coat of
semi-gloss acrylic polyurethane finish, 2-3 mils
DFT - Tnemec 73 Endura - Shield, or Equal.

System B-3: For use on interior walls of steel tanks,
piping and equipment, submerged or non-submerged,
exposed to spray, splash or corrosive atmosphere,
excluding chains and sprockets and similar items. This
system shall be used for all materials submerged or in
contact with wastewater.

1. Surface Preparation. FIELD sandblast to a near
white metal blast cleaning according to SSPC-SP10.

2. First Coat: One coat of Modified Aromatic
Polyurethane Primer: Tnemec Series 1 Omnithane,
2.5-3.5 mils DFT.

3. Second Coat: One coat of Hydrophobic Aromatic
Polyurethane, Tnemec Series 446 Perma-Shield MCU,
6.0-8.0 mils DFT.

4., Third Coat: Same as second coat

System B-4: For use on structural steel, tanks,
equipment and piping subject to severe abrasion,
corrosive atmosphere, splash or spray, not in contact
with wastewater or where a color finish is desired.

1. Surface Preparation: Submerged surfaces, near
white metal blast according to SSPC-SP 10. Non-
submerged surfaces, commercial blast according to
SSPC-SP 6.

2. First Coat: One coat of Modified Aromatic
Polyurethane Primer: Tnemec Series 1 Omnithane,
2.5-3.5 mils DFT.

3. Second Coat: One coat of Hydrophobic Aromatic
Polyurethane, Tnemec Series 446 Perma-Shield MCU,
6.0-8.0 mils DFT.

4. Third Coat:
a) Interior - Same as second coat.
b) Exterior Exposure - One coat of semi-gloss

polyurethane, 2-4 mils DFT - Tnemec 73 Endura
- Shield, or Equal.
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System B-5: For use on hollow metal (steel) doors
and frames, steel embedments, and steel lintels:

1. Surface Preparation: Pre-primed with alkyd primer.

2. First Coat (touch-up only): Universal alkyd
primer, 2-4 mils DFT, Tnemec 37H Chem-Prime HS, or
Equal.

3. Second Coat: One coat of high-gloss HDP acrylic

polymer, Tnemec Series 1028, 2.0-3.0 mils DFT.
4. Third Coat: Same as second coat.
GROUP C - GALVANIZED AND NON-FERROUS METALS

System C-1: For wuse in interior corrosive areas,
submerged or non-submerged surfaces, non-potable water
applications, galvanized steel and aluminum, including
ductwork.

1. Surface Preparation: Solvent cleaning followed by
brush-off blast to provide a 1 to 2 mil profile
suitable for mechanical adhesion per SSPC-SP1.

2. First Coat: One coat of two-component,
polyamidoamine cured epoxy, semi-gloss 2.5-3.5
mils DFT - Tnemec N69 HB Epoxoline II, or Equal.

3. Second Coat: Same as first coat.

System C-2: For use in interior dry galvanized steel
and aluminum, including ductwork.

1. Surface Preparation: Solvent clean per SSPC-SP1.

2. First Coat: One coat of Two-component,
polyamidoamine cured epoxy, semi-gloss 2.5-3.5
mils DFT - Tnemec N69 HB Epoxoline II, or Equal.

3. Second Coat: Same as first coat.

System C-3: For use in exterior areas, non-
immersion, subject to occasional corrosive spray or
fumes, galvanized steel and aluminum materials,
including ductwork.

1. Surface Preparation: Solvent cleaning followed by

brush-off blast to provide a 1 to 2 mil profile
suitable for mechanical adhesion per SSPC-SP7.
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2. First Coat: One coat of Two-component,
polyamidoamine cured epoxy, semi-gloss 2.5-3.5
mils DFT - Tnemec N69 HB Epoxoline II, or Equal.

3. Second Coat: One coat of polyurethane finish,
2.5-3.5 mils DFT -Tnemec 73 Endura - Shield, or
Equal.

GROUP M - SPECIAL COATINGS

System M-1. For use as barrier between dissimilar
materials and metals.

1. Prime: None

2. Finish: One component coal tar solution, Tnemec
Series 46-465, 8.0-10.0 mils DFT

System M-2. For sealing concrete floors where concrete
is shown as natural in the Finish Schedules and on all
exposed concrete floors where no finish has been shown.

1. Surface Preparation: Mechanically abrade floor to
achieve a profile equal to ICRI CSP 2-CSP 3.

2. First Coat: One coat of clear epoxy floor sealer,
8-10 mils DFT, Tnemec 201 Epoxoprime, or Equal.

System M-3. For coating of PVC piping interior or

exterior.

1. Surface Preparation: SSPC SP1 first then scarify
surface.

2. Prime: Epoxy equal to Tnemec Series 66 at 2.0 to

3.0 mil DFT.

3. Finish: Epoxy equal to Tnemec Series 73 at 2.0 to
3.0 mil DFT.

FINISH COAT OVER EXISTING FINISH

The required painting shall consist of one coat of the
system “Finish Coat” to provide continuity of texture
and color over previously painted surfaces.

THINNING

Where thinning is necessary, only the products for the
particular purpose and by the manufacturer furnishing
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the paint shall be allowed. All thinning shall be done
strictly in accordance with the manufacturer’s
instructions and with the full knowledge and approval
of the Engineer.

EXECUTION

SHOP PAINTING

All ferrous and non-ferrous surfaces shall be solvent
cleaned before priming. Primer shall be applied in the
shop to protect surfaces from rust during shipment and
storage.

Apply two coats of paint to surfaces which are
inaccessible after assembly or erection.

FIELD PREPARATION

All surfaces to be painted shall be prepared in a
workmanlike manner with the objective of obtaining a
smooth, clean and dry surface. No painting shall be
done before the prepared surfaces are approved by the
Engineer.

Surface preparation for miscellaneous surfaces to be
painted, not specifically covered in these
specifications, shall Dbe as recommended by the
manufacturer of the paint selected for wuse and as
approved by the Engineer.

Perform preparation and cleaning procedures in strict
accordance with coating manufacturer’s instructions for
each substrate condition.

Remove hardware and accessories, machined surfaces,
plates, lighting fixtures and similar items in place
and not to be finish-painted, or provide surface-

applied protection. Reinstall removed items after
painting is completed. Measure moisture content of
surfaces using an electronic moisture meter. Do not

apply finishes to masonry walls unless moisture content
of surfaces are below 12 percent.

APPLICATION

Mix, prepare, and store painting and finishing
materials in accordance with manufacturer’s directions.

Apply painting and finishing materials in accordance
with the manufacturer’s directions. Use applicators

09900-12



and techniques Dbest suited for the material and
surfaces to which applied.

Workmanship for applying paint shall be of professional
quality. The painter shall apply each coat at the rate
recommended by the manufacturer smoothly without runs,
sags, or holidays. If the material has thickened or
must be diluted for use with a spray gun, the coating
shall be built up to the same thickness as achieved
with undiluted materials. In other words, one gallon
of paint as originally furnished by the manufacturer
shall not cover a great square foot area when applied
by spray gun than when applied by brush. Deficiencies
in film thickness shall be corrected by the application
of additional coat or coats of paint. On masonry,
application rates will wvary according to the surface
texture; however, in no case shall the manufacturer’s
stated coverage rate be exceeded. On porous surfaces,
it shall be the painter’s responsibility to achieve a
protective and decorative finish either by decreasing
the coverage rate or by applying additional coats of
paint. Before succeeding coats are applied to a
surface, the preceding coat shall have been approved by
the Engineer.

Drying time shall be construed to mean “under normal
conditions”. Where conditions are other than normal
because of the weather or because painting must be done
in confined spaces, longer drying times will be
necessary. Additional coats of paint shall not be
applied, nor shall units be placed in service, until
paints are thoroughly dry.

TABLE 09900-1

PAINTING SCHEDULE

Above ground Flowmeter and Flow Control Valve Piping
Assemblies.

1. Ductile iron pipe, valves, fittings, flow meters,
motors, equipment and supports - System B-4

2. Galvanized and non-ferrous metals - System C-3.

. PVC Pipe and conduit - System M-3.

. Top of concrete equipment pads - System M-2

DS W

END OF SECTION
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PART

SECTION 09902
PIPE AND EQUIPMENT PAINTING
GENERAL

DESCRIPTION OF WORK

This Section includes pipe painting and identification
as required for this project.

SUBMITTALS

All submittals shall be in accordance with
Specification 01340 - Shop Drawings, Project Data and
Samples.

WARRANTY

Per General Condition Article 9, the Contractor shall
provide a 3 year warranty from substantial completion.

PRODUCTS
PAINTING AND IDENTIFICATION

Exposed piping (except stainless steel) shall be
painted. Metal pipe shall Dbe painted B-3 or B-4
depending on location. Seal coats shall be used over
bitumen coated surfaces as applicable utilizing System
B-2. Plastic pipe shall be painted in accordance with
pipe manufacturer's recommendations utilizing System M-
3.

General Notes and Guidelines:

1. All color numbers and names herein refer Tnemec to
master color card. Colors of specified equal
manufacturers may be substituted with approval of
the Engineer.

2. Pipe lines, equipment, or other items which are
not listed here shall be assigned a color by the
Engineer and shall be treated as an integral part
of the Contract.

3. When color coding is specified or directed by the
Engineer, it shall consist of color code painting
and identification of all exposed conduits,
through lines and pipelines for the transport of
gases, liquids, or semi-liquids including all
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10.

11.

12.

accessories such as valves, insulated ©pipe
coverings, fittings, Jjunction boxes, bus bars,
connectors and any operating accessories which are
integral to a whole functional mechanical pipe and
electrical conduit systems.

Description on titles (Abbreviated Code on
Pipe/Equipment) to Dbe lettered on pipes or
equipment will be black or white to contrast with
color of ©pipes and equipment and shall Dbe
stenciled applied, as approved by the Engineer.

All moving parts, drive assemblies, and covers for
moving parts which are potential hazards shall be
Safety Orange 04SF.

All safety equipment shall be painted in
accordance with OSHA standards.

All inline equipment and appurtenances not
assigned another color shall be painted the same
base color as the piping. The pipe system shall
be painted with the pipe color up to but not
including the flanges attached to pumps and
mechanical equipment assigned another color.

All pipe hangers and pipe support floor standards
shall be painted.

All conduit shall be painted to match its
background surface.

Building surface colors shall Dbe painted as
scheduled in the Finish Schedule or as selected by
the Engineer.

Doors and frames shall be painted as scheduled in
the Finish Schedule or as selected by the
Engineer.

Wood casework, frames, doors, etc. shall be
finished with wurethane as specified except as
specifically noted otherwise.

PAINT COLOR CODE SCHEDULE

In situations where two colors do not have sufficient
contrast to easily differentiate between them, a six-
inch band of contrasting color should be painted on one
of the pipes at approximately 30-inch intervals. The
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name of the 1liquid or

some cases, 1t may be advantageous

gas

should also Dbe painted
(stenciled) on the pipe in a contrasting color. In

indicating the direction of flow.

Color of Pipe and Equipment Color

to paint arrows

Description of Title to Title Color Color
Be Lettered on Pipes Letters Name Number
and Equipment

EQUIPMENT

Sump Pumps White Light Gray A0385
Sluice Gate Operators White Safety Orange 04SF
Sodium Hypochlorite Pumps Black Safety Yellow O02SF
Effluent Reuse Pumps White Pantone Purple 522-C
Filter & Effluent Sample

Pumps White Aquamarine G0427
Conduit White Cypress Green GO0383
Conduit Trays White Cypress Green G0383
PIPES

Raw Wastewater Pipe White Light Gray A0385
Sump Pump Pipes White Light Gray AQ0385
Sodium Hypochlorite Pipe

& Header Black Safety Yellow 02SF
Effluent Reuse Pipe White Pantone Purple 522-C
Sodium Hypochlorite Sample

Pipe Black Safety Yellow 02SF
Cold Water Black Azure Jg8l62
Hot Water Black Azure Jgle2
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2.03 PAINTING OF EXISTING STRUCTURES, PIPING, VALVING AND
EQUIPMENT

A. Touch up existing structures and equipment where finish
has been damaged by new construction.

PART 3 EXECUTION (NOT USED)

END OF SECTION
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SECTION 11001
EQUIPMENT - BASIC REQUIREMENTS
GENERAL
DESCRIPTION

Provisions: Requirements specified in Division 1 form
a part of this Section.

Work Included in this Section. The Contractor shall
provide all the required labor, project equipment and
materials, tools, construction equipment, safety

equipment, transportation, and test equipment for
furnishing, installation, adjustment, and full test
loading of all the mechanical work shown on the
Contract Drawings and included in these Specifications.

Unless otherwise specified, the work of this division
is also subject to the requirements of all other
divisions of these specifications including, but not
limited to: Divisions 9, 13, 15 and 16. Unless
otherwise specified, all other sections of this
division are subject to the requirements of this
section.

QUALITY ASSURANCE

Incorporated Documents: Published specifications,
standards, tests, or recommended methods of trade,
industry, or governmental organizations apply to work
of these Specifications where cited below. In every
situation, the latest specifications, standards, tests,
etc., shall apply unless otherwise noted.

Variances: In instances where two codes are at
variance, the more restrictive requirements shall

apply.

Contractor's Expense: The Contractor shall obtain and
pay for the required bonds, insurance, licenses,
permits, and inspections (unless otherwise specified),
and pay all taxes, fees and utility charges that shall
be required for the construction work.

Extra Work: Work that is not included in the Contract

Documents shall not be performed, except when approved
in writing by the Owner.
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Standard of Quality: Items of equipment are specified
herein by the name of a manufacturer for the purpose of
establishing a standard of quality and acceptable

experience. Alternate equipment will be given
consideration, per Section 01600 - Material and
Equipment.

Data: Unless otherwise specified, all equipment

furnished shall have a data plate fabricated of 316
stainless steel with a minimum thickness of 1/16 inch
and embossed or preprinted lettering, and fastened to
the frame with corrosion-resisting pins. Nameplates
shall have stamped on them the manufacturer, serial
number, model number, type, operating and performance
data, and other pertinent data. Letters and numerals
shall not be smaller than 3/16 inch high.

Taggings: Where the size of the equipment prevents the
fastening of data plates, name tags shall be provided
and attached to the equipment and device item to
identify it. The name tags shall have a rectangular
configuration with square corners and shall Dbe
approximately 1-1/2 inches by 3 inches in size. They
shall be made from brass or stainless steel sheet metal
and have a minimum thickness of 0.032-inch. Letters
and numerals shall be engraved or etched in the name
tags by a professional engraver and shall not be
smaller than 3/16 inch high in size. The name and
number for each item of equipment, as designated on the
Contract Drawings, shall appear on the name tag for the
item. Valve tag information shall conform to Section
15100 - Valves and Appurtenances. A 3/16-inch diameter
hole shall be provided in the upper left-hand corner of
each name tag and shall be used to attach the name tags
to the equipment and device items with 1/8-inch
stainless steel cable.

DRAWINGS

Project Drawings: The Drawings are diagrammatic and
show the general layout of the complete construction
work.

1. Locations of equipment, inserts, anchors, motors,
panels, conduits, stub-ups, fittings, fixtures,
air, water, power and process inlets, unless
specifically dimensioned on the Contract Drawings,
shall be determined to suit field conditions
encountered, and the Contractor shall be
responsible for ensuring clearance between pipes,
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Shop

equipment, and similar appurtenances, without
extra cost to the Owner.

The Contractor shall review the Contract Drawings
and Specifications of other trades and shall
include the mechanical work shown thereon that
will be required for the installations.

Should there be a need to deviate from the
Contract Drawings and Specifications, the
Contractor shall submit written details and
reasons for all changes to the Engineer for
approval before making such changes. All extra
costs to make the changes will be borne by the
Contractor.

In the event of varying interpretations of the
Contract Documents, the Engineer's interpretation
shall govern.

Drawings

Prior to fabrication, the Contractor shall obtain,
from the manufacturer, shop drawings for all

equipment. Shop drawings shall include
fabrication, assembly, unit support drawings,
installation drawings, and wiring diagrams

together with detailed specifications and data
covering materials wused, power drive assembly,
parts, devices, and other accessories forming a
part of the equipment to be furnished.

The Contractor shall submit Certified performance
or Certified test curves, as specified for all
pumps furnished under this Contract. The
Contractor shall notify the Engineer three weeks
prior to all testing should the Engineer elect to
witness the tests.

Submit shop drawings and material 1lists for
approval as specified in applicable Sections and
in conformance with the requirements of Section
01340 - Shop Drawings, Project Data and Samples.

ADAPTATION OF EQUIPMENT

Should any alternate equipment selected require any
revision to the structure, piping, electrical, or other

work

shown on the Contract Drawings, the Contractor

shall include the cost of such revisions in his bid for
the equipment and no extra payment shall be made for
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such revision. All such revisions shall be subject to
the approval of the Engineer.

UTILITY SERVICE AND PROCESS INTERRUPTION

All utility service and/or process interruptions
initiated by the Contractor in the prosecution of his
work shall be scheduled in advance and approved in
writing by the appropriate Utility Company and the
Owner.

OPERATION AND MAINTENANCE MANUALS

The Contractor shall submit to the Engineer operation
and maintenance manuals on all mechanical equipment in
accordance Specification 01730 - Operation and
Maintenance Data. Two (2) copies of draft manuals
shall be submitted for approval not later than the date
of shipment of the equipment. Five (5) final conformed
copies shall be submitted and available to Owner's
personnel at least two weeks prior to start-up and
instruction for each piece of equipment. Refer to
Division 1.

INSTALLATION MANUALS

In addition to operation and maintenance manuals, the
Contractor shall submit to the Engineer three (3)
copies of all installation manuals for each piece of
equipment. This manual shall be submitted at the same
time as the operation and maintenance manual.
Installation of equipment shall not be performed until
installation manuals are received.

EQUIPMENT GUARANTEE

The Contractor shall furnish and replace, without cost
to Owner, all equipment parts that are defective or
show undue wear within 3 vyears from the date of
substantial completion of the work by the Owner unless
extended periods of warranty for specific pieces of
equipment are specified elsewhere. In addition to
performance guarantees, all processes or systems shall
comply with the requirements of applicable portions of
the Sections of these Specifications describing those
systems.
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PART 2 PRODUCTS

2.01 MATERIALS AND WORKMANSHIP
A. All equipment furnished under this Division shall be
new and guaranteed free from defects in materials,
design, and workmanship. These Specifications, to the

extent ©possible, identify service —conditions and
requirements for all equipment; however, it shall be
the manufacturer's responsibility to ascertain, to his
satisfaction, the conditions and service under which
the equipment will operate and to warrant that
operation under those conditions will be successful.
All parts of the equipment shall be amply proportioned
for all stresses that may occur during fabrications,
erection, and intermittent or continuous operation.

B. All equipment shall be designed, fabricated, and
assembled in accordance with the best modern
engineering and shop practice. Individual parts shall
be manufactured to standard sizes and gauges so that
repair parts, furnished at any time, can be installed
in the field. Like parts of duplicate units shall be

interchangeable. Equipment shall not have been 1in
service at any time prior to delivery, except as
required by tests. Materials shall be suitable for

service conditions.

C. Except where otherwise specified, structural and
miscellaneous fabricated steel wused 1in items of
equipment shall conform to the Standards of the

American Institute of Steel Construction. All
structural members shall be considered as subject to
shock or vibratory loads. Unless otherwise specified,

all steel which will be submerged, all or in part,
during normal operation of the equipment, shall have a
minimum nominal thickness of 1/4 inch. The location of
the fabricator and his shop schedule shall be furnished
to the Engineer prior to the beginning of fabrication
so that the Engineer can schedule shop inspection if so

desired.
2.02 EQUIPMENT BASES AND BEDPLATES
A. Unless otherwise indicated, a 316 Stainless Steel (SS)

base shall be provided for each item of equipment which
is to be installed on a concrete foundation. Equipment
assemblies, unless otherwise specified, or shown on the
Contract Drawings, shall be mounted on a single, heavy,
316 SS bedplate. Bases and bedplates shall be provided
with machined support pads, tapered dowels for
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alignment of mating, or adjacent items, adequate
openings to facilitate grouting, and openings for

electrical conduits. All seams and contact edges
between SS plates and shapes shall be continuously
welded and ground smooth. The plates shall have a

minimum thickness of 1/4 inch. All pump bedplates must
include a drip 1lip and provision for directing
accumulated gland leakage to a single disposal drain
point.

JACKING SCREWS AND ANCHOR BOLTS

Jacking screws shall be provided in the equipment bases
and bedplates to aid in leveling prior to grouting.

Equipment suppliers shall furnish anchor bolts, nuts,
washers, and sleeves of adequate design as required for
proper anchorage of the bases and bedplates to the
concrete bases. Sleeves shall be a minimum of 1-1/2
times the diameter of the anchor Dbolts. Unless
otherwise shown or specified, anchor bolts for items of
equipment mounted on baseplates shall be long enough to
permit 1-inch of grout beneath the baseplate and to
provide adequate anchorage into structural concrete.
Anchor Dbolts, together with templates or setting
drawings, shall be delivered sufficiently early to
permit setting the anchor bolts when the structural
concrete is placed. Anchor Dbolts shall Dbe 316
stainless steel which conforms to ASTM A-167 and ASTM
A-267.

LUBRICATION

Lubrication of equipment shall ensure constant presence
of lubricant on all wearing surfaces. Lubricant £fill
and drain openings shall be readily accessible. Easy
means for checking the lubricant level shall Dbe
provided. Prior to testing and/or operation, the
equipment shall receive the prescribed amount and type
of lubricant as required by the equipment manufacturer.
The Contractor shall provide to the Owner a 1l-year
supply of lubricants for each piece o0f equipment
installed. All lubricants shall be properly packaged,
labeled, and delivered to the Owner concurrent with
equipment installation. An inventory listing of
lubricant types by equipment and quantities shall be
provided.
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PART 3 EXECUTION
3.01 COORDINATION

A. The Contract Drawings show, in a diagrammatic form, the
arrangements desired for the principal apparatus,
piping, and similar appurtenances, and shall be
followed as closely as possible. Proper judgment must
be exercised in carrying out the work to secure the
best possible headroom and space conditions throughout,
to secure neat arrangement of piping, valves, fixtures,
hangers, and similar appurtenances, and to overcome
local difficulties and interference of structural
conditions wherever encountered.

B. The Contractor shall take all measurement for his work
at the installation sites, verify all subcontractor
Drawings prior to required submittal and be responsible
for the proper installation, within the available
space, of the apparatus specified and shown on the
Drawings. The Contractor must secure the approval of
the Engineer for all variations and/or substitutions
before making any changes.

3.02 PROTECTION

A. All equipment shall be boxed, crated, or otherwise
completely enclosed and protected during shipment,
handling and storage. All equipment shall be protected
from exposure to the elements and shall be kept
thoroughly dry and clean at all times. Pumps, blowers,
motors, electrical equipment, and other equipment
having anti-friction or sleeve bearings shall be stored
in weather tight storage facilities such as warehouses.
All materials and equipment showing evidence of rust,
dirt contamination, or other surface or subsurface
deterioration shall be cleaned and restored to the
Engineer's satisfaction prior to installation.

B. Painted surfaces shall be protected against impact,
abrasion, discoloration, and other damage. All painted
surfaces which are damaged prior to acceptance of
equipment shall be repainted in accordance with the
requirements of Section 09900 - Painting and Coatings
to the satisfaction of the Engineer.

C. Electrical equipment, controls, and insulation shall be
protected against moisture or water damage.
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The Contractor shall maintain equipment storage
facilities 1in accordance with the provisions of
Division 1.

All equipment shall be stored in the designated storage
facilities from delivery until installation.

All mechanical equipment, whether in the Contractor's
designated storage facility prior to final
installation, or whether installed, but not yet placed
into service or accepted by the Owner, shall be
periodically exercised at intervals, and in accordance
with procedures prescribed by each manufacturer, if
such a recommendation is included in the manufacturer's
installation, operation and maintenance instructions.

INSTALLATION CHECK

The Contractor shall have an experienced, competent,
and authorized representative of the manufacturer or
supplier of each major item of equipment visit the site
of the work and inspect, check, adjust if necessary,
and approve the equipment installation. In each case,
the equipment supplier's representative shall Dbe
present when the equipment is placed in operation. The
Contractor shall have the equipment supplier's
representative revisit the Jjob site as often as
necessary until all problems are corrected and the
equipment installation and operation is satisfactory to
the Engineer.

Each equipment supplier's representative shall furnish
to the Owner, through the Contractor, a written report
certifying that the equipment: (1) has been properly
installed and lubricated; (2) is in accurate alignment;
(3) is free from all stress imposed by connecting
piping or anchor bolts; and, (4) has been operated
successfully under full load conditions.

Equipment manufacturers shall furnish the services of
competent, factory-trained personnel during the
warranty period specified to inspect, service, and
repair the equipment where required. Service requests
shall be answered and acted upon promptly. This
requirement shall not include normal maintenance and
service of equipment, which will be the responsibility
of the Owner.

All costs for this work shall be included in the price
bid by the Contractor.
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EQUIPMENT INSTALLATION

All equipment shall be installed in full accordance
with the equipment manufacturer's recommendations and
good practice. Where specified in other parts of this
Division, factory-trained service personnel shall be
on-site to supervise the installation. Sufficient
notice shall Dbe given to the Engineer prior to
equipment installation in order that the Engineer or
his representative may be present during installation.
In general, the following installation practices shall
be followed:

1. Examine equipment for damage in shipping and
handling. The examination shall include checking
for corrosion, poor workmanship, dirt or

deleterious substances, and poor fits.

2. Level the base plate or bedplate

3. Install equipment

4, Check alignment of couplings

5. If grout has been wused, check alignment and

levelness after the grout has set.

6. Check direction of rotation and correct, if
necessary, to insure proper operation.

7. Ensure that all submerged or intermittently
submerged powered equipment does not have power
and control cable splices of any kind inside wells
or pits.

PLACING IN OPERATION

Prior to being placed in operation, equipment shall be
inspected by the manufacturer's factory-trained
personnel. All defects discovered during this
inspection shall ©be corrected prior to initial
equipment start-up. Internal coatings applied at the
factory shall be removed if required. Lubricant shall
be applied in the proper places and levels shall
conform to the manufacturer's recommendations. In the
presence of the Engineer, full-load operational testing
shall be performed and the results of such tests shall

be recorded. Unsatisfactory ©performance shall be
corrected and tests shall Dbe repeated wuntil the
equipment performance meets the Specifications. The
Contractor shall furnish all power, materials,
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services, test equipment and labor required to
successfully complete all full load equipment testing
specified. The Contractor shall certify in writing to
the Engineer, 1in triplicate, that all tests were
conducted in accordance with these Specifications and
that all components within each system successfully
function as required. The Contractor shall notify the
Engineer ten (10) calendar days in advance of the time
when the equipment will be placed into operation.
During the course of initial operation, the Contractor
shall instruct Owner's ©personnel in the proper
operation and maintenance of the equipment, as
specified herein.

INSTRUCTION

After the equipment specified in Divisions 11, 13, 15
and 16 have been installed, tested, adjusted, and
placed in satisfactory operating condition, services of
representatives of each equipment manufacturer shall be
provided to instruct the operating personnel in the use

and maintenance of the equipment. The instruction
period shall be scheduled at a time mutually agreed
upon with the Owner, prior to final acceptance. The

manufacturer's representatives shall fully instruct the
Owner's personnel regarding use and maintenance of the
equipment. During this instruction period, it shall be
the responsibility of the manufacturer to answer all
questions from the Owner's operating personnel.
Manufacturer shall also demonstrate lubrication,
disassembly, adjusting, routine parts replacement, and
other "hands-on" activities related to maintenance of
the equipment. Provide a minimum of not 1less than
eight (8) hours for this instruction for each piece of
equipment or set of identical pieces of equipment
provided unless otherwise specified. More days shall be
provided if called for in the individual equipment
specification. Each manufacturer shall include the
service in the ©price of his equipment. Training
session schedules shall be coordinated with the Owner
and Engineer and under no circumstances shall more than
two training sessions be scheduled for the same day.
The Contractor shall designate an individual through
whom manufacturer's training will be coordinated. This
individual will —coordinate all training sessions
through Owner's designated training coordinator.

SPECIAL TOOLS AND ACCESSORIES

All special tools, special tool 1lists, equipment, or
accessories required for the installation and
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maintenance of equipment specified in Division 11, as
well as three (3) copies each of instruction manuals
necessary for the proper use of such tools, equipment,
or accessories shall Dbe provided by the equipment

manufacturer. Special tools shall be defined as those
items manufactured by the equipment supplier
specifically for performing maintenance and

installation of their respective equipment, including
knocker wrenches for gearboxes.

SHOP PAINTING

Except as specifically supplemented or superseded by
requirements herein, shop painting shall conform to
requirements in Section 09900 - Painting and Coatings.
Electric motors, gears, starters, and other similar
self-contained or enclosed components shall be shop
primed and finished with a high-grade oil-resistant
acrylic enamel. Surfaces which will be inaccessible
after assembly shall be painted or otherwise protected
before assembly by a method which provides protection
for the life of the equipment.

Surfaces to be painted at the project site shall be
shop painted with one or more coats of a primer which
will adequately protect the equipment until finishes
are applied at the project site. Primers shall be as
specified in Section 09900 - Painting and Coatings.
All equipment shall be primed with primer compatible
with the coating system selected by the Contractor, and
if not, the Contractor shall reprime the equipment such
that it is compatible and in conformance with Section
09900 - Painting and Coatings.

Machined and polished metallic surfaces which are not
to be painted shall be coated with a rust preventive
compound as specified in Section 09900 - Painting and
Coatings.

DAMAGED PRODUCTS

The Contractor shall notify the Engineer in the event
that any equipment or material is damaged subsequent to
receipt at the job site, and prior to acceptance of the
installation by the Owner.

Repairs to damaged products in lieu of replacement
shall not Dbe made without prior approval by the
Engineer.

END OF SECTION
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PART 1

1.01

SECTION 13300

INSTRUMENTATION AND CONTROLS, GENERAL REQUIREMENTS

GENERAL
THE REQUIREMENT:

The Contractor shall provide, through the services of a
single Control System Integrator (CSI), all components
and system installation services, as well as all
required and specified ancillary services, whether
reflected in the Contract Documents or not, in
connection with the Instrumentation and Control System
(ICS) as specified herein for a complete and operable
system. The system shall include all materials, labor,
tools, fees and documentation required to furnish,
install, test and place into operation, a complete and
operable ICS whether or not shown and/or specified
within this section, related ICS specification sections,
and subsections within equipment specifications. The
system shall include all measuring elements, signal
converters, transmitters, specialty cables, control
panels, digital hardware and software, remote telemetry
units (RTU), signal and data transmission systems,
interconnecting wiring and such accessories as shown,
specified and/or required to provide the functions
indicated, whether specifically mentioned or not.

Additionally, the Contractor / Control Systems
Integrator shall provide the services of Data Flow
Systems, Melbourne FL (DFS) to install and provide the
Data Flow RTU Systems described herein.

The requirements provided within this section shall be
applied to all of the Instrumentation and Controls
specifications, Sections 13300 through 13340, as well
as additional specifications sections as referenced.
The ICS shall be provided as a single and complete
system as specified herein and as specified within the
following ICS specifications:

1. Section 13310 - Instrumentation and Controls, Field
Equipment

2. Section 13320 - Instrumentation and Controls,
Control Enclosures

3. Section 13330 - Instrumentation and Controls, SCADA
Hardware

4. Section 13340 - Data Flow Systems RTU Hardware

For the purposes of these specifications the Control
System Integrator shall be referred to as the CSI.
Where references are made to the SCADA System Programmer
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The Contractor shall be wultimately responsible for
installation of the ICS. However, the CSI and DFS will
include installation within the scope of the subcontract
to provide for furnishing and installation of the
complete system as specified. The CSI and DFS shall
also coordinate this work with the Contractor to ensure
that the proper type, size and number of wires with
their conduits are provided and installed. This
coordination will also ensure that proper electrical
power circuits are provided for all components and
systems.

The Contractor’s responsibilities, as distinct from the
CSI’'s and DFS’s responsibilities, shall be to provide
all additional materials and work necessary to
supplement the materials and work provided by the CSI
and DFS, thereby satisfying all requirements that are
within ICS.

The Contractor shall coordinate structural work,

penetrations, painting, etc., as required for
installation of a complete ICS. In-line or integrally
mounted items (such as flow elements, level sensors,
etc.) shall be installed under the supervision of the

CSI and DFS.

The Contractor shall be responsible for coordinating
interfaces between ICS equipment provided under the ICS
specification sections and the equipment provided under
other sections of the specifications. The Contractor
shall verify and coordinate space requirements, process
equipment power supply and voltage, process equipment
control power supply and voltage, compatibility of
control signals, details of equipment installation and
interconnection. Coordination shall include
distribution of approved shop drawings to all vendors,
subcontractors, etc., involved in the control interface.
Likewise, the Contractor shall ensure that
instrumentation and control devices provided under other
sections of the specifications are compatible and of the
same quality and characteristics as similar devices
specified under the ICS specification sections.

The CSI will not be responsible for providing PLC and
HMI control programming and logic. These services will

be provided under a separate contract. The Hyper Tac and
RTU equipment programming shall be provided by DFS.

SCOPE:
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The scope listed within this subsection pertains to
major items of supply. Refer to the complete Contract
Documents for all requirements. For additional
clarification of scope refer to related specification
sections.

This project shall provide for the automation of the
Reclaimed Water for the Manatee County Southwest and
Southeast Water Reclamation Facility. This project
will include and provide additions, upgrades and
modifications to the in-plant SCADA System, Remote RTU
Systems and existing ICS. The ICS shall monitor and
control the remote storage ponds and reclaimed water
valves as shown on the Drawings and Technical
Specifications.

The Data Flow RTU systems described herein shall
communicate to the existing Hyper SCADA server located
in the Administration Building at the Southwest and
Southeast Water Reclamation Facility. The data from
the remote RTU shall be exchange with the control room
PIC PLC by utilizing the existing / proposed protocol
converter installed in the Hyper SCADA server. The
Southwest facility has an existing converter. The
Southeast facility protocol converter shall be installed
as part of this project. Data Flow Systems shall
coordinate with the SSP for the registers required in
the PIC PLC.

Wireless Ethernet radios and  programmable logic
controllers shall be provided in the locations provided
on the contract drawings to allow for ICS control of the
reclaimed water ponds and valves for the Southwest
facility.

As part of this project modifications will be required
in the following existing PLC control panels SP-X(SCADA
Panels) others shown in the contract documents to

accommodate the Input/Output and Communication
requirements:

1. Southwest SP-1(Main Electrical Building)

2. Southwest SP-2(Chemical Building)

3. Southeast SP-1(Main Electrical Building)

4. Southeast SP-2(MCC/Blower Building No. 2)

5. Southeast SP-3(MCC/Blower Building No. 3)

The following additional major items of supply shall be
provided:

1. Furnish and install instrumentation as specified.
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. Furnish TVSS for instrumentation and control panels

as specified.

. Furnish and install new equipment to provide all

specified SCADA Input/Output signals and functions.

. Furnish and install all fiber optic cables and

equipment as noted herein and on the drawings. Field
install all communications equipment in vendor
cabinets.

. Interfacing with control panels provided by other

equipment suppliers under this contract.

6. Spare parts as described herein.

7. Implementation and testing of the complete system,

including testing with the SSP.

8. Training of Owner personnel.

9. Operations and Maintenance Manuals.

RELATED WORK SPECIFIED ELSEWHERE:

Division 11 - Egquipment

1.

Refer to individual product specifications within
specification sections for additional requirements
specific to those devices. Instrumentation and
control equipment supplied as part of packaged
systems shall be integrated into the ICS as
specified.

. Where Division 11 equipment suppliers are providing

instrumentation and control equipment for which there
is no specification within their respective equipment
specification, they shall provide equipment in
accordance with the ICS specifications. This
equipment shall be compatible and of the same quality
and characteristics as similar devices specified
under the ICS specifications. If possible the same

- make and/or model supplied under the ICS

specifications shall be provided.

. PLC and HMI programming performed by Division 11

equipment suppliers shall be coordinated with the CSI
to provide supervisory control and monitoring of
control panels provided under Division 11 wvia network
communications.

Division 16 - Electrical

1.

Where electrical subcomponents are to be provided as
part of ICS equipment, but for which there is no
specification, provide in accordance with Division 16
- Electrical. These subcomponents shall be
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2. The following work shall be provided under Division
16 - Electrical:

a) Conduit, raceways and installation of wire
and cable for all instrumentation and
control system signal wiring, grounding
systems, special cables and network cables
except as noted.

b) Instrumentation and control system signal
field wire.

c) Final wire preparation and termination of
field wires to ICS equipment as directed
by the CSI.

d) Grounding systems for all ICS equipment.

e) Mounting of ICS electrical enclosures (i.e.
control panels, TVSS Dboxes, electronic

instrumentation, etc.) with exclusion of
final measuring elements of instrumentation
(i.e. flow tubes, sensors in process

piping, etc.) which shall be as coordinated
by the Contractor.

3. The CSI shall provide all termination information for
the ICS equipment, to support equipment terminations
provided under Division 16. This information shall
be provided within ten (10) days of ICS equipment
arrival onsite or as required by the ©project
schedule. The information shall be in the form of
drawings and termination 1lists, showing complete
termination information (to/from panels, terminal
numbers, terminal Dblock locations, signal types,
voltages, etc.).

CODES AND STANDARDS:

The ICS shall comply with the National Electric Code,
National Electric Safety Code, OSHA and with all
applicable federal, state, county, municipal and
electrical utility codes and regulations, as well as
the Contract Documents. In the event of any conflict
between these codes, regulations and Contract
Documents, the most restrictive shall apply.

The Instrumentation and Control System shall comply

with the following codes and standards as well as any
others within the specifications and drawings. In
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1. Applicable state, county and municipal code
requirements.

2. Applicable standards of the National Fire
Protection Association (NFPA)

a) National Electrical Code (NEC).

3. Applicable standards of the Underwriter's
Laboratories, Inc. (U.L.)

a) UL 508 Industrial Control Equipment
b) UL 508A Industrial Control Panels
c) UL 698 Industrial Control Equipment for Use

in Hazardous Locations

4. Applicable standards of the Institute of
Electrical and Electronics Engineers (IEEE)

5. Applicable standards of the National Electrical
Manufacturers Association (NEMA)

a) NEMA 250 Enclosures for Electrical
Equipment (1000 V Maximum)

b) NEMA ICS 1 Industrial Control and Systems:
General Requirements

c) NEMA ICS 6 Enclosures for Industrial
Control and Systems

6. Applicable standards of the International
Society of Automation (ISA)

a) S5.1 Instrumentation Symbols and
Identification
b) S5.4 Instrument Loop Diagrams

c) 520 Specification Forms for Process
Measurement and Control Instruments,
Primary Elements, and Control Valves

d) TR20.00.01 Specification Forms for Process
Measurement and Control Instruments

SUBMITTALS:

All shop drawings shall be in accordance with
Section 01340 - Shop Drawings, Project Data and
Samples. In addition to the requirements set forth
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Every submittal shall have a separate section
entitled "Requested Deviations from ICS
Specifications" which shall clearly define and
explain all requested deviations and exceptions of
the Instrumentation and Control System to this
Specification. Only those deviations requests listed
in this section will be reviewed by the Engineer.

After all changes or corrections resulting from the
Engineer's review of the system supplier's drawings
have been made, panels may be built and
instrumentation devices may be supplied in accordance
with the approved drawings. One set of ‘As Shipped’
prints shall be included in the panels when shipped
from the system supplier's wiring and assembly shop.

The following major list of submittals shall be

provided as a minimum. Major submittals are
generally listed in the order they are to Dbe
provided. Refer to related ICS specification

sections and equipment subsections for additional
submittals and submittal requirements.

1. Preliminary Design Review/Project Plan
Submittal

. Process Field Instrumentation Submittal

. SCADA System Control Panel Submittal

. SCADA System Hardware and Software Submittal

. Preliminary Operation and Maintenance Manuals

. Training Submittal

. Testing Submittal

. Tools, Supplies and Spare Parts Lists Submittal

. Site Installation/Startup Plan Submittal

0. Final Operation and Maintenance Manuals

O 0 J o O s W N

Preliminary Design Review/Project Plan Submittal

1. The Project Plan shall provide an overview of

the proposed system including system
architecture diagrams, the approach to work,
the proposed work schedule indicating

milestones and potential meetings, project
personnel and organization, details of factory
testing and field testing, details of training
programs, and a paragraph by paragraph review
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a) Schedule for all subsequent project
submittals.

b) Tentative dates for all project design
review meetings.

c) Schedule of manufacture and staging of all

instrumentation and control system
equipment.

d) Schedule for all testing.

e) Schedule for shipment of all
instrumentation and control system

equipment and peripheral devices.
f) Schedule for equipment start up.
g) Schedule for all training.
The Project Plan submittal will be followed by a

ICS project kickoff meeting which will be a
discussion of the Project Plan Submittal concerns

and 1issues. This meeting will be scheduled a
minimum of two weeks following delivery of the
submittal. No other submittals will be allowed

prior to acceptance of the Project Plan.
Process Field Instrumentation Submittal

1. This submittal shall provide complete
documentation of all field instruments and
other instrument and control equipment not
specified to be submitted elsewhere.

a) Provide data sheets for each component
listing all model numbers, optional and
ancillary devices that are being provided.

The data sheets shall be provided with an
index and proper identification and cross
referencing. They shall include but not
be limited to the following information:

1) Plant Equipment Number and ISA tag
number per the Loop Diagrams.

2) Product (item) name used herein and
on the Contract Drawings.

3) Manufacturer's complete model number.

4) Location of the device.
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5) Input - output characteristics.
6) Range, size and graduations.

7) Physical size with dimensions,
enclosure NEMA classification and
mounting details.

8) Materials of construction of all
components.

9) Instrument or control device sizing
calculations where applicable.

10) Certified calibration data on all
flow metering devices.

b) Provide equipment specification sheets
which shall fully describe the device
including the intended function, how it
operates and 1its physical environmental
and performance characteristics. Each
data sheet shall have appropriate cross
references to loop or equipment
identification tags. As a minimum the
specification sheets shall include the
following:

1) Dimension, rigid-clearances.

2) Mounting or installation details.

3) Connection.

4) Electrical power or air requirements.
5) Materials of construction.

6) Environmental characteristics.

7) Performance characteristics.

c) The submittal shall also contain all
planning information, site preparation
instructions, grounding and bonding
procedures, cabling diagrams, plug
identifications, safety precautions or
guards and equipment layouts in order to
enable the Contractor to proceed with the
detailed site preparation for all
equipment.

SCADA System / RTU Control Panel Submittal
1. This submittal shall provide complete
documentation of the proposed hardware

(control panels, PLCs, peripherals, etc.)
including:
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a) A complete system block diagram(s) showing
in schematic form, the interconnections
between major hardware components such as:
control centers, panels, power supplies,
consoles, computer and peripheral devices,

telemetry equipment, local digital
processors and like equipment. The block
diagram shall reflect the total

integration of all digital devices in the
system and shall reflect any man/machine
interface locations. All components shall
be clearly identified with appropriate
cross references to the location of each.

The diagram shall reference all
interconnecting cabling requirements for
digital components of the system including
any data communication links.

b) Data sheets for each hardware component,
listing all model numbers, optional,
auxiliary and ancillary devices that are
being provided.

The data sheets shall be provided with an
index and proper identification and cross
referencing. They shall include but not
be limited to the following information:

1) Equipment Number and ISA tag number
per the Loop Diagrams (as
applicable).

2) Product (item) name used herein and
on the Contract Drawings.

3) Manufacturer's complete model number.
4) Location of the device.

5) Input - output characteristics.

6) Range, size and graduations.

7) Physical size with dimensions,
enclosure NEMA classification and
mounting details.

8) Materials of construction of all
components.

9) Power supply device sizing
calculations where applicable.

c) Equipment specification sheets shall fully
describe the device, the intended
function, how it operates and its physical
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1) Dimensions and working clearances.
2) Mounting or installation details.
3) Connection diagrams.

4) Electrical power requirements (volts,
amps) .

5) Materials of construction.
6) Environmental characteristics.

7) Performance characteristics.

d) Provide detailed loop diagrams on a single
11-in x 17-in or 8.5-In x 1l-in sheet for
each monitoring or control loop. The loop
diagram shall show all analog, digital and
discrete components of the loop, including
all relays, switches, dropping resistors,
etc. which are being provided for proper

operation. Loop numbers used shall
correspond to the loop numbers indicated
in the Contract Documents. The format

shall be the International Society of
Automation, Standard for Instrument Loop
Diagrams, ISA-S5.4 plus the following
requirements:

1) On each diagram, present a tabular
summary of (1) the output capability
of the transmitting instrument, (2)
the input impedance of each receiving
instrument, (3) an estimate of the
loop wiring impedance based on wire
sizes and approximate length used,
(4) the total 1loop impedance, (5)
reserve output capacity.

2) Show all interconnecting wiring
between equipment, panels, terminal
junction boxes and field mounted
components. The diagrams shall show
all components and panel terminal
board identification numbers and all
wire numbers. This diagram shall
include all intermediate terminations
between field elements and panels
(e.g. terminal Jjunction boxes). The
diagrams shall be coordinated with
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3)
4)

5)

Show location of all devices.

Show instrument description including
type, manufacturer, model number,
range, set points and operation (e.g.
fail open, open on energization,
normally closed, etc.) as applicable.

Show all instrument loop power or
instrument air requirements back to
termination on terminal Dblock or
bulkhead, fuse block (including fuse
size), etc., as applicable.

e) Provide detailed Drawings covering control

panel

consoles and/or enclosures which

shall include:

1)

3)

4)

5)

Cabinet assembly and layout drawings
to scale. These shall include both
front, rear (where applicable) and
interior layouts.

Material, fabrication and painting
specifications.

Color selection samples for selection
by the Engineer.

Where graphic display ©panels are
required, submit detailed layout to
scale, including symbols and line
widths, as well as color selection
samples and details of fabrication.
Half-scale layout will be acceptable.

Panel wiring diagrams showing all
power connections to equipment within
and on the panel, combined panel

power draw requirements (volts,
amps), breaker sizes, fuse sizes and
grounding. This wiring diagram shall
be in ladder format and shall
reference the appropriate loop
drawing for continuations or details
where required. Show all wire
numbers and terminal block
designations.

f) The SCADA submittal shall also contain all
planning information, site preparation
instructions, grounding and bonding
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SCADA System Hardware and Software Submittal
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